429

NIST-JANAF THERMOCHEMICAL TABLES

(B)ag

{1g) saujwoig

€917
wit
0€1T
€IT
$60°T
9L0T
LS0T
8£0°T
L1077
9661
Y6l
15671
L6t
£06'1
s
0538t
[24.41
€6L°1
oLt
OtL’t
969°1
199°1
vl
S85°1
£&7sl
00571

yegs—

€TEL—
8-
158°6—
£~
olE¥1—
1 vi—
SRT'8I~—
€SP FT—
00"SS—
HLINIINI

) 301

(eq 1) 7861 3unf "INTHIND

(une 1) L6 unf SNOIATAd

LEV8YT— 8E8°601 89091 £TT61T SETOVT 80L°1T
8V TYT— 85601 968°¢T! OL8'81Z OL86£T OtL'1T
YOS 96— SLT601 wiei 116817 R/6V°6£T [AY M 14
SYSOET— LOO'601 ovs6ll 9YI8IT 6I1°6£7 oLL'IT
065 vTT— orL801 Lo Ll SLLLIT YEL'BET 00817
Or98IT— S6v'801 o81'st1 R6£°LIT 32314 ST8IT
Y69TIT— 1ST801 W00°etl yioeLne Oor6LET 1$8°12
£SL90T— 910°801 SI180t1 £79917 1€S°LET 8LY'IT
918°00T— 68L°L01 979801 STTI1T vinrLet S06'1T
£88°V61— 0LS 01 vEY 901 618°C1Z 689°9¢T £€6'1T
SS6'R8I - 65¢°L01 6£TH0T 90r'SIT ySToET 61T
1£0°€81 — 9S1°L0Y woTol $86v1T 018seT w66'1T
nreLl— 096901 17866 9SSYIT 95ESET €207
S6IiLl— OLL90t LEY'L6 81T PIT 68PET SS0TT
£87°991 ~ L8§901 (413 2 U9EIT 8 PET L8072
YLE6ST— 60F"901 (17441 9ITEI U6'EET (/74 24
oLy es1— LET 901 900'16 1SL°21T YEPEET vS1I°TT
695 LY 690901 68L°83 9UTTIT STOLET 681'TT
€LY IVI- Y060t 89598 160112 wrLet ST
08L°SEL— £9L°S01 rrevs Y6T 1T 9OF'1£T 1977
168621 — 785°S01 911'T8 L8L°01T SILIET 86T°CT
900 ¥TE— £2¥°S01 v88°6L 89T01T 1SL°0E7 9T
ozTIgit— £9T°S01 6Yo'LL 9EL 60T OLI'0£T YLETT
T — 101°501 60V°SL w6160t £LS°6TT F4\ g <4
LLE90T — 96101 9L ¥£9°807 8S6'8TT osP'IT
017001 — LOL'v01 6160L £90 80T STEBTT 68°TT
Lyov6— £65°701 69989 oLY'LoT £L9°LTT 9IS
06L88— 117101 viro9 SL890T  000LZT  9S'TT
BE67T8— ot 9S1v9 95TH0T 0e'9TT 009°TT
woLL— £20°401 r68°19 179750 L8S°STT SE9TT
€STIL- £18°€01 61965 89607 Y8vit 699°7C
1Z9°$9— 65°¢01 LS 96T V0T SLOYTT 669°TC
865765 — 09¢°€01 680°SS £09'€0T RLTETT L
I8L'ES— y11'e01 SI8TS 068202 ISYTTT osLTT
9ILELY— 958701 6£50S ys1°zoT 6571TT 69LTT
o81Tr— €85°701 9Tsy v6€ 107 669077 [4: 144
6898 — 1oezol 21354 609 00 69L°61T 88LTL
90e— 9007701 roLey L6L°661 66L°81T S8LIT
98T 10L°101 o'y 9S6'861  98LLIT  TULLTT
LIT61— L3¢°101 os16t 80861 8TLIIT 8YL'TT
98€°€l — 990°101 LLS'9E 081°L61  619SIT  OILTL
usL- OrL'001 609v€ oYz 961 SSPPIT LS9TT
SL6'1I— Zir'ool oree 9T°S61 TETEIT 985°TT
YoL'e $80°001 600¢ wTvel o111z L6Y'TT
+9£°6 19L°66 8¥YE'LT sLI'e6l £85017 8RETT
$00°S1 £1°66 S19'§T §90T61 wreot 8§TTT
asm rel'66 L6EET 6687061 119°L0T Lwrw
61792 LET86 S6I'1Z 9L9°681 6L6'S0T LE6'1T
F6L'1E 76586 0l0'61 68€°881 1€TYoT sz
SveELe £8786 +¥891 PeO'L8T LreoT 655°1T
€LY 870'86 B69F1 £09°¢81 10€£°007 o€ 1T
OLER’Y 88LL6 s €60V8T  090'861 ¥81°1Z
£68°ES 095°L6 191°01 660°781 SLSS61 Loz
20€°6S 6£€°L6 $oE's LTI80381 oLL'T6I 8060T
oLy wnr LLT9 L606L1 6557681 £€8°07
001°0L 00696 961y UCLL] oL S81 86L°0T
SLLTL 98L9%6 LST'E 655°9LT vLSE8] 06L°0T
9EV'SL 1L99°96 LIre TE8°SLl sZi'18i L8L0T
TR0'8L [343: SLO0'1 oLT’SLY 0se8Ll 98L°0T
9818 |11 €00 LIOSLY 14 XA} 98L°0T
69€7T8 [ 22801} 0 LIO'SLE Lio'sLt 98L0T
SIS°L8 658 LI 1001 — 65E°SLI 9SEILT 98L°07
9196 LTTSI ooz~ 8169L1 LIL991 98L°0T
190901 665811 611v— L6V'E6] 01€7T8T 9'L°0T
LIGLLY LI6LI L619— HLINLIN 0 0
o'V H'V CLH-.H  U(DH-D]- .§ o]
y- 10U 10w, _N-f

BdIN 10 = ,d = unssaig AjEis paepuEls

0009
006§
008S

S1°86T

001
0

i

N S1'86Z = ‘1 = aamjraadwa ] 3oua1d)ay Ldpeyqug

(B)ug

(EL61) €99 ‘T erRd J3Y Wy Ay °f ‘JojAe], "N g Pue uyoD Y "Iy,

“(€861) 1011 's§ "Wy "jddy ng ‘unrely 1 -d pue usploH ‘N,

"(z861)  "ddng ‘[ e1Rq “J9Y "W sAyq [ “Jr 12 sueaq "H "M ‘vewSem 'd dy,

“(8L61) “MOISOW BAMEN ‘| "[OA “P3 PIE ..'SIOURISGNS [ENPIAIPU] JO sAtuadord Jyureukpounay,, <2 12 SUIA A T YoIAmD A I,
(€L61) ‘OMO Nred

S[eIN .m~N~u—Z 10} bo_uom uBdUSWY ...E:v&u—m ay jo mumuo&o._n— um—hmiggﬁ Y JO s3n[ep padsas,, ..Nu 12ressq-q-d .cpnmz_._: .M!
"(8L61) £06 ‘0T 'uApouttayy, “wiay) °f ‘sAqweukpouriayy 10§ san[ep £33 uo dnoin YL V.LVA0I-NSII ‘Weulreyd *x0) q fy,
(8L61) ‘8100~ 1-SL-0TS% Y "ON WBIUOD ‘0960—8L~dL-dSOJV “0D [eIMUYD moq Y, “If ‘Asumoq d ",

*[ZS61 ‘1 AWDIOA ‘L9¥ Fena1rD SAN Jo uuday] OL61 ‘11 SWR[OA ‘SE-SAN-SQASN “PURIS “ing BN 'S ‘1) ‘300 F D,

(0L61) "dd g ‘pg SAN-SAYSN “PumIS "Ing "N § "N ‘Ao T "Dy,

(0L61) 698€ ‘8L9T 'TS "sAUd "WY) T ‘wAsWAg g "y pue A0¥T f "y,

(0L6Y) 8L9T TS "sAud way) °f *KoyIT °f Y,

‘sonurguApountaly |, 10y an[eA A3y uo dnoin ysel VLVAOI-NIS] 01 uoiesununuod [euossad “puwig ng TeN S 'n ‘Apams "W o)}

*(L961) T€ ‘€9 "00S Aeprreq "suei], ‘moureg f "y Pue AJJSIOH V "L,

(TL61) 1€ ‘p "uhpounsayy, Wy °f *solweuApounay | J0j sanfeA 433 uo dnoin JseL V.LVAOD-NSII Ueuweyd X0 d °f;

(6L61) "A'N “poX maN ‘Auedwio)) pjoyuiay PUBINISON UEA *,SIAI[O dHwotel(] JO SWRISU0)),, “3I9qZISH ‘D Pue 1q0H d Y,

"(0861) 9Z1 ‘¥1 "ON (D) "20S "way) "dwks Aeperey ‘umip °S °f pue Jamarg 1,

"(WL61) 8TY ‘IS "os0n133dS JOW °f ‘33X ") Y pue uoX0)) Yrel) ‘moireq J "y,

“(EL61) LSE ‘8T SIMIT 'SAYJ WY *33X Y ") PUB UOSI3P34 g T ‘PAog *f "Q ‘moueg Y,

S32ualsjey

“Appandadsas  ‘sonfea
€L61 3 Pue ;| 3[B3S [86] 3Y) UO PIsEq AT YOfm SIUBISUOD [EJUSWEPUN] PUE SSBUI JMLOTE SANRIAI AJ U] SAIURLIIDUN O NP St AIUIEI0OUD
PITRWINS3 3, 10 12 URWSE AN PUB " [0 12 YIIAIRD) | 1 12 UNSINH AQ 35043 Yita AIUTeLadun pateunisa 3y unpim s33Se ojqes snp ‘sasueyd
Jounu 35y SULISPISUOD) *, _[OUl-,_ N-f- [¥FIE'8 = Y SISN S[qR) S ¥ JOJ PUE SSBI JIUIOIE SANE[A S 10§ SIN[EA WAUNIP APYSI]S JO asn 1
0 anp 3sLrz SUa50[ey JUCIBUOW 341 30} ,_jow., _M-f $00°0~100°0 JO 39PI0 3yt Jo sduasagyp Adonus ‘puodag “une | UO Paseq AUE SUONEP
-USUWI03! VL VAOD Y} $eataym “Jeq | Jo aunssaud S1zIs—PIepueis € SIsn 9[qe) Sy} 95neddq [0, _M-f $601°0 Aq ssapip Adonua sy “1sang
"SI0UIIYJIP JOUiLU OM) 10 1d3DXD ( SUOHEPUSWILOIA! VLVAOD W30 (il WAWBAISE Ul Ak Y ]°867 I8 SUCHIUNY JWUBUAPOWIaY) YL,

"sampadoid JjoInd pue [[1J JUAUIJIP JO UOHEZIINN PUB SITEIS PINIXI J9YSIY 3 JO UOHRIOPISUOD annbas Axws

samyesadiu3; 12YS1y 0) UOISUIXT “ATEIS PAIIIXS ISILY SUI PUB Siels punoiS oy A[UO 1T 3m “AOJAIIL, “S]9A3] 351 Jo AS1aua ySiy a1 Jo Nnsas e

Ajpaiqnopun si iYL ) 0009 03 saruadosd drureukpounsys Ay uo 133353 ou sey uonduny uonnred sy ut uopEURUNS A 30 SUNIND PUR SJIAI]

Suissiur 1 ug Sur(Ly Jo poyaw J[GRUOSEAI AUR 1EY) SIBDIPUL SUOHIE[NI[ED INQ *,_W) OEpEQ SA0QE 31 (paroipaid pue Paasasqo) S[aAd] Iayio [jv
“UOHEINOTES ) UT PIPNIIUL e SJIAS] OM3 AJUQ) |, .o, " MO0y Wolj ude) st siySiom wnuenb pue spAd) A215u9 S1UONS3[? 34} UO UCHBULIOJU]

Kdonu3z pue Kfoedes jesH

WD §0 F $668ST = (49,5734, ) 30 PIALISP ‘movreg pue A3jsioH £q paureqo suiSuo pueq s Suisn ‘urdiswag pue A0¥ar] ‘UOHEN[EAS
Y.1LVAOD [enur 3s3y; 0) juanbasqng enoads vondiosge s jo uoneiasdionn iRy ul LIS [RUOTIRIGIA J3YSTY JO S]aA3] [euoneios Jaddn Auew
passiw ymoleq pue IJSIOH J1 KJUO 1031100 ST NS SIY BIEP 39 woty KSI3ud UOHRISOSSIP A3 PIRNI[LIA A0UFT Aponis pue moireg
PUE AJ[SIOH UO paseq |, WD 7 F 1°€6351 = (14,18, ) 37 SuIsn pIig[nofed sem Sn[ea PIPUALOIAU VLVAOD Y ‘Biep IALME3 Suisn)
*ABElS PANIX? g, ) Ul WoJe SunuoIq B pue (¥*d,) wore aurwoiq
ams punoid e 01 uone1dossIp 03 spuodsariod waisks 33, — 911, 3 jo wnnaads uondiosqe Sy Ul W] 3ou3SISAU0D Ay, g, pue ug,, jo
S3ISI3U3 UOHTRIDOSSIP S WO} aotrepunge J1dOJOS [RIMEU 31 J0j PIIIALI0I U3 SEY (,_10W-1 100°0 F $ST061) | W2 T0°0 ¥ 956851 =2
‘snfea padope oyy, ,"UqZIdH pue JqnH pue AU puR 13mAg £q PSPUSUNLOII OS[E ST S0[EA STy, 1P 12 mowreg £q pauodas se
(3)1g Jo A313u2 vonEIOSSIP PaurIANGP Aleoidossondads Ay woly paAUSP st (S)1g Jo uoneuLo) jo Ad[eyiua auy 10§ anea paidope ayy

uoneuuog jo Adjeyjug
z ¥T's89¢ “n4,
4 00 " d,
'3 U IS

SIYSIop WINJUeny) pue SjIAI JIUONID|g

(10U 90°0 ¥ 98111 = (M SI'860)u 'V
(IOW-DN 900 F Z6L11 = (H 0) KV

1l [ €00°0 F LIOSLT = (A S1°862),S
,-W2 0 ¥ 848766 = (8 19)dl

(1g) suiolg 0662 =’wW SV vaal (1g) sunuosg

J. Phys, Chem, Ref. Data, Monograph 9



MALCOLM W. CHASE

430

(6)l1g

(.18) uo| ‘sunwoig

(1eq 1) 7861 2un[ INTHUND

BAW 1'0 = ,d = amssaig 3je15 prepuels

LIEY- SLES6Y 08LI8E1  09TWEI 0TYTLT  96LWYT  UOPT
15— 319°01§ ISU6LEl  €S8I€L WOTIL  T6EVPT 180T
€Ly S1€°STS 06SOLEl  tHY6LI 91T O86EPT 680
W6 — £L66ES OIOFLEl  SE0°LTI YITITL  19SEVT  S60%T
£LIS~ T35°¥5S OV ILEl  SI9RTI 0SR0IT  YEI'EPT 01T
SOv°S— oMI'65S 1Rg'89€1  ¥IZZU 6LYOIZ  00LTVT  LOI'HT
oIS~ €99°€86 TECPEI €OT6II TLO0TT  sSTWT MY
S68°5— €E1°865 €6L€9E1  T6ELIN BSO6IT  LOTIPT  PIIVT
€519 955°219 SOTISET  IS6¥II 9ET6IZ  SYECIVL  SINPT
19— 0£6'979 SYL'SSEl 69511 L0381 6LYOVT  91IHT
6699~ YST149 WTosEl  LsIoll 0LE8IT  WrorT  9lIvz
2869 6157559 OPLESEE  OPLLOL 9TELIT  SIE6ET  PIIPT
R8UL— £5L°699 09TISEE  SEESOT VLT LIveer IV
1091~ SI6689 SSLRYEl  ¥Z6201 HOLIT  OI63€T  LOKPT
6L~ ¥10'869 0TEHEl  €15°001 IWS9IZ 166867 10172
98- onzIL YOREVEl 30186 190917 I98LET 60T
0798~ oL SIFIVEL  $69'S6 USSIT  OICLET  880BT
066'8— SLOCOYL 086'8€€1  93T€6 UOSIT  LOL'SET 080T
LLE6~ LLEESL 0SSOEEl  8LY06 OSYIT  00T9ET  1L0WT
86— 618L9L LZrveel  TUrss TBOVIT  0L9SET 190
L0T01-  T09°I8L HLIEEL 99098 OISEIT  9TOSET  KSOPT
6901-  FTES6L 00£'6ZE1  Z99°€8 9671 SIVYEL  OVOPT
0TI'li-  $86'808 €68'97¢1  8STI8 60vTIT  €6LEET  6T07T
€911 85T 06rvTEl 9S88L ors’He €S1EeT S10YT
EITi-  pHI9ER S80°ZZEL  SSYOL LSTIT  S6¥rTIsT  800%T
6L9TE— 08S°6YR L89°61€1 ¥SOvL 099012 BIRI€T L66ET
SSTEI-  LL6TO8 9STLIEI  SSYIL SY001Z  €II'TEL  8S6'€T
USEI-  €0£9L8 WEYIEl  LSTE9 OIF60T  LOVOET  6LEET
1TsvI—  LSS688 YLYTIEL 65899 9LL'SOT  699°6TT U6
HTSI—-  SELT06 900IE  ISHY9 PIVS0T  B06'STT  ¥O6EL
HwESI-  SERSI6 9LOEE 99079 YEVLOL  €TI'STT  6S6€T
OELOI— 18826 9ITSOET 11968 YELOOT  OIELIT  SS6'ET
69SLI-  06L'I¥6 ISLT0El SLTLS YI090T  OLb'9TT  IS6'ET
69%'8I—  8COVS6 OfC00El  088YS €LTSOT  6656TT  0S6'€T
SEV'61— 96£°L9%6 088°L6T1 S8YTS 80SP0T S69YIT 8Y6'€T
LyoT— 6507086 £ S6TH 160°0S 0L £0T 9sL €T ov6'€T
YOOIT-  £19°%66 SE6TOLI  S69'LY S06T0Z  SLLTLL  Iv6'€T
oT8TIL-  £80°S001 osTl 0y €9007  0OL'ITT  SE6'ET
LSTVT— SEV L1010 RY6'LSTI 6062y W61°10T 969'0TT £T6°ET
TosT- £L9°6701 [t 2 8%:74] 8IS0y 632°00T £RC61T Y06'€T
607LZ—  T6LIY01 Y6821 6T1°8E €5E661  BIVBIT  PLSET
1687~  $8LESO €OV'0SZ1  ¥HLSE TRC861  YOILIT  6I8'€T
$Z60E—  P19°S901 6LYLLZI  POCEE UCL6l  806SIT  SHLET
€OI'€E—  £9°LLO SSESLTl  T660F ITE961  ISSYIT  LL9'ET
0SSSE—  E6'880L SERTLLI 62987 9TTS6!  OZIEIZ  09S€ET
8ICRE—  SYEO0IT weoLzy  18T9T €80F61  YO9IIZ  6OV'ET
PIYI-  p6STIN IT8L9l  Gv6EL 638761  S6660C  OITEL
601y~ 997Xl oFCS9Tl  SE9IT 3(9I61  €RTROT 066
weev—  opsEcll U1 ISE6I 9TE061  €SY'90T  0ILTL
YEEVS—  TITHHIL Yoot S60°Ll 8V6'881  06YPOT  SIVIZ
£1€°09— 1550211 0Z0'8STH [17A:34] 66Y°L81 69£°70T 8077
09L9- LI LEYSSTE  6L9TI €L6S31 09000  OYLIT
80L9L—  SIRELIl WTESTI 07501 S9EV8l  6ISL6I  9TVIT
L3788 — O’V 811 1860521 6588 8897781 LL9Y61 £S1°1T
0£6'€01—  208°€E611 SEORTI  LSTY PS6081  €€v161  £S6°0T
6YOSTI~  LELTOTL 0SENIL 661 STTELI  STOLST  SE¥OT
601°0FI—  LEO'LOTI SLI'SYTl  LSIE SIFSLl  IEVSRI 60807
L9V8sI~ LT HzL SlotPIt LHT SROLL1  IS6T81  Y6LOT
YOUIRI~  ZETSITI SFTTI 8Ll STULLI  SOTOSI  S8L0Z
0ISTIT-  L9SOZTI R60°LSTI 8600 URILY  100°LLI  98L0T
RULTCIT-  T6LOTT 160°LS21 0 UR9Ll  TUSSLI  98LOZ
10071~ PITLLL  NITELI 98L°0T
oroT— ELLRLL  €LS'S91  98L°0T
61iv— TSES6)  SOUVSI  98L°0Z
1569571 L61'9— ALINEINI 0 ‘0
¥ 30 o'V HY  CL.H-H  UCDH-D)- .S e
10U -low, [

'SNOIATId

0009
0065
008S

N SI'86Z = *L = asmeaadwa ], 3duajay Ldpeyug

(6)ug

(.19) uo| ‘aujwiorg SHLOE6L =W SVD vaai

“(8L6T) *8y00-1-SL—0Z9¥F=f "ON WRIUOD ‘0960-8L-UL-YSOJV *Awedwo) feanuay) moq sy, “if *Adumoq Y T,

Tzs61 ‘11 umjoA *L9y Femand SAN Jo wudas] (OL6E) ‘II QWNIOA ‘SE-SEN-SAYSN “PUBIS “Ing “IEN °S ') ‘0o H D,
“(z61) "dd €9 ‘1L-SAN-SAYSN “PUeIS “INg IEN 'S "N ‘SeI] "D °S PUT UIAF °Q Y,

“(ee6D) "dd g8y *1 “ddng ‘9 eieq ‘Joy WND sAYd [ <J012 [xeaq Y Yo0IUISOY ‘W H,

“(€L61) €99 T wieq Joyd wayD 'sAyd °f 10]4eL ‘N g pue uayoD y g,

“(oL61) "dd  ‘ve-SAN-SAUSN “PumIS “Ing TeN °S ‘1l “WOOW F D,

T8-1€-€ “(Ja0)_2 '78-1¢—€ (3Mg :SIlqeL. [ednusypounayl, VNV,

S90UdIRJOH

/'Samp3301d JJ0IRD PUE ([ WIIYIP JO SN PUE SIARIS PAIXS SN SY) JO UOHRISPISUCD axnbas Kew
31 0009 3A0QE SUONE[NO[ED ISIY) JO UOISUAXE $3LIS PAUIXD 1SIMO] INOJ 31 JO uonisod I PUR ‘SIURISUOD {EIUSUICPUN] *SSEW JIUOI JALE]3
A Ul SANUIEBAdUN O) NP S1 (N S1°867),S W Auteusadun pauodas Ry, 200 Aq Apmis Jusd3) WOy uINe: SIS IS Jo AT1oud Y1 Yim
‘SITEIS PAIIIX3 1N0J pue jels punoid sy A[uo 181} Im ‘(3 0009 O) SUCHIUNJ JUEUAPOLLLIAY S} UO 19313 OU STy s{aA9] 1addn asay jo uorsnpur
90Ul a7els PUnQIg 31 3A0qe WD £T6E6 A1a1euixo1dde s) 19A3] 1SIMO] 1X3U [} (SRS PAIIOXA JNOJ ISIMO] Y} PUE LIS puncud Y uey) IAJO
SI3A3] [fe Jo A810u YSiy 3t JO NS B 1 SIULL "N (009 O1 SUCKIUN) JUEBUAPOULIS) ) UO 133]J3 OU SEY Juonduny uonired o) ul uoeURLNS
343 JJo SuImnd pue sjaAd] Suissiu sy uy Sul|Ly JO PO J|qRUOSEA AU TEY) JIBJIPUY SUOHRINJ[ED IR “PIAIIQO U39q 10U IABY $[IAI]
panipad £)reonasosy Auetw ssnesaq azodwodu s 57 WOON £q uaA13 ‘syySram wmuenb pue s{aas] £515u3 S1uEnI99 UO UOHEULIOJUI KL,
Adoayug pue Anoede) jesy

uond3[e AP Jo Ad[eyIud SY1 SOPNIXI 1B UOLUIALOD

UOT 3y3 ut pasn 3q 03 ST U J1 | _[ow-y L61°9— 4q PISUEYD 3q PINOYS (N S1°862) H'V , 10 12 }0015u50Y q PIssnostp $193)J2 ploysanyi o1

pue sard[eyaud asay) Jo uorsnydus 03 anp AS1aus Ploysany amiesadwd) woos e wouy SIIP (3 SI'86Z 9+ A9 € Ig). K'YV “(J21)_3 pue () 19
“(3)3 10} *( SI°862)o H( 0)oH *SOUAEYIIS JYNVS i ()dI Suisn £q (Y 0 ‘8 ‘19),HPY Way pore[no[es st (3 S1'867 'S * 19) K'Y

erp [enudoed souereadde pue [enusiod

UOHEZIUO! [BUOLIPPE PIZUELWINS JARY (SEI] PUB UIAY] PUR 1D 42 J20ISUISOY ("SIUBISUOD [RIUAWRPUN) VILVAOD L6 S WAL} PIAUSD

SEYIYM ©,_[ow-0f 997961 10°0 =, W | ‘JOIDE) 31 Suisn | _[OW-[} O} |_tud WO} PIUIAUOD SI HWI| UOHEZIUOL Y], 7 OO w0y (,_Jow.-y
100 F 98°6€11),_Wd $°0 F 8'¥8TS6 = (3g)dI JO anfea aidossonaads A Sutsn (3 0 ‘3 3g), 'V Woly pIIndEd st (4 0 S 14) MV

uoneuuo4 jo Adjeyjug
I 1"L98LT s,
S 1'630Z1 q,
1 S'LE]E °d;
£ ¥9elE 'd,
S 00 o,
'8 w3 g

SIYSIop) WNIURNY) PUR S[IAY] SUOSISIF

- 1ow-Dt [160°LST1] = (4 SI'86D) H'Y
1-1OW-1Y €10 F $6°95T1 = (X 0). KV

110 _N-f S00°0 ¥ ZLS'9LI = (A SI'862).S
1-W2 01 5 0L8SLI = (8 . 3g)d]

(,19) uoj ‘aupuoig

J. Phys. Chem. Ref. Data, Monograph 9



431

NIST-JANAF THERMOCHEMICAL TABLES

{B)ag

{_L1g) uo] ‘suiwoig

(52q 1) 7861 Junf INTRIND :SNOIATId
90’1 260611~ 860LYE— 616311 SEI'90T  68%STT  98LOL 0009
L30°1 €8T - uTSYE-  OR9ll POSSOT  6ESSTT  98L0T  006S
ovll 9LS9TI-  pICEvE~  T9E¥H o99p’s0C  ¥RI'STZ  98L°0T  008S
y6I°1 96701 — LOVIvE—  €8TTN PTISOT  TIBYTL  98LOT  OOLS
osT1 £86°€€1~ 88Y°6€€—  HOTO1I SLLYOZ  YSYVIZ  98L0Z 009§
wel SE9LEI— 6SSLEE—  9TI'S01 1IZVY0Z  080%ZZ  98L0CL  OOSS
99¢1 £STIVI— 8IFSEE—  LY0'901 09007  669°CTT  93L0Z  OOKS
Iz7g ESTYI— L99€EE— 6967601 €69°€0Z  0ICELT  98L°0T  OOES
06v°1 8LEBYI— SOL'IEE~ 06101 0ICE0T  ¥I6TLT  98L0T QOIS
9551 SBRIST— wL6tE- 11866 OP60T  0ISTZL  98L0T OIS
@91 TsESS1— SYLLIE—  €ELL6 ISSTWT  660TLL  98LOT 000§
£69°1 ORL'SSI~ PSLSTE—  ¥59°S6 $SI'T0Z  6L971TT  98LOL 006V
oLl 191°791— EVLETE-  9LS'E6 SSLI0T  OSTITT  98L0T 008V
Ty €15°591~ SELITE-  L6V16 SYEI0T  €IS0IT  98L0T  OOLY
LI6'] SI18'891— 1L61E~  8Iv'68 LT600T  99€0IC  98LOT  OOSF
L66°1 £LO°TLE~ |LILIE—- oL 005700 60661 9RL°0T 00st
180T 93TSLI— LE9SIE-  19TSB ¥9000T  TWYEIZ  98L0T  OOWY
91T TSv'sLI— 8CEIE~  £8I'ER 619661  ¥96BIT  98L°0T  OOLY
8STT LS 181 — ECIe— $+01°18 91 661 [YA 2114 98L0T 00Zy
e vy~ 69V'60E—  STO6L 669861  VLELIT  98LOT  QOIv
17T 659°L81— 10006~ LY69L $TT861  ISVLIT  98L0T OO0
€55 119061~ 6ICS0E—  B9YL LELL6Y  YEGSIT  98L0T  006E
0997 IvSE61—  ySTEOE-  O6LTL 6€TL61  ¥6EOIT  98L0T 008
Uz 10p961 — SLIiogE-  HILOL 6TL961  OYESIT  98L0T  OOLE
0637 $0T661 — 860667~  1£9'89 90T961  1LTSIZ  98L0T  O09E
y10°€ 056’107 00L6T~  ¥S5'99 0L9S61  S89VIZ  98L0T  OOSE
it 9907 — 6Pt — SLY'Y9 611°561 0717 98L0Z (10,4
18T¢ 197°L02~ ILET6T-  L6ET ySST6l  TOVEIT  98L0T  OOEE
sTyE PT8°60T— WI06T-  BIC09 €L6€61  TTETIT  98L0CL  OOIE
8LSE uenT- 6EL'SST-  6ET8S SLEE6l  TOITIT  98LOT  OOIE
65L°C YSLVIT-  ¥89'98Z— 1919 19261 ISYTIT 98L0T 000
16€ LirLiz- 9E9VST~  TROWS LTIT61  9LLOIT  98L°0T  006T
£60Y 6OV61T— L6ST8T— $00°TS vLY'161 woonz 98L0T 008
88TV 629°1TT— 6957087~ sTE'6Y 008°061 167607 98L0T 00LT
o6ky YLL€TT— 185°8LT— (24754 $01°061 905807 98L0T 009T
61LY WS- SYSOLZ—  SOLSY yRE681  169°L0T  98L0OT  00ST
6567 OfR'LIT-  OSSYLT—  689°CH 6€9°881  €YSO0T  98LOT  OOVT
LTS YEL6IT-  9STUI-  0I9'Iy 99%L81  8CE6EOZ  9RLOT  O0ET
860'S €55 16T~ €650LL~  TES6E $90181  ¥EOSOT  98LOT  OOTL
£08°S 8T~ 19897~  €SYLE TET981  LSOVOZ  98L0Z  O0IZ
se1'9 S16TET— 6L9°99T—  SLESE $9€S81  €SOCOT  98L0T  000T
1059 LSY'95T— 9ELY9T-  96TEE TovP8l  L8610T  98LOT 006!
£06'9 £68°LET— wewT-  LITIE 0IS'€81  £9800Z  98L0Z 008!
0SEL €CT6ET— SLYO9T~  6£1'6T YESTT  SL9661  93L°0T  OOLI
0S8L 65V 0PI~  YSE'BST-  090'LT w5181 SIFR6I 98L0C 0091
1p8 SESIVT—  ObOLST-  T86WT 61¥°081  €LOL6I  98L°0Z 001
206 £0STVT— 0EI'SST— €067 08T6Ll 69661  98L°0Z  0OFI
uLre SEEEVT— 9TTEST~  ¥ITOT 080'8Ll 66061  98L0T OO}
229°01 10—~ STEIST—  ovLsl €I89LI  SEvT6I  98L0T  OOH
£19°11 VST 6TrevT— 19991 yLy'SLI 979061  98L0CZ 0011
LT Y06 P~ ECLYT-  636F1 9S0FLI  SY9'RSl  98L°0Z 0001
€Tyl 690°SYT~— 1SUsvz- OISzl SSSTLI  SSY'9R1  98L0Z 006
666'S1 STOSYT— LT~ 16701 L960LF  LOOWS]  98L°0T 008
€981 LYY~ €63 IVT- €568 667691  IETIST  98L°0C  OOL
65TIT 861 VPT— €O~ YLTY 0LSL91  LTOSLY  98L°0T 009
1Trse LECEVT~ YoI'8EZ- 961D oyg's9l  LETPLI  98L0T 00§
081'8Z ULTHT- 66TLET-  OSIE €60'C91  LPOTLI  98L0T  OSV
919°I€ $01°TrT~ sifogT—  LINT 90EY9l 665691  9’LOL OO
s10°9¢ 1Ze1vz— OVSET—  SLOTT YPLEO]  €28991  98L°0T  OSE
1091y 0£6°RET— 8LOGIZ—  R€00 16V'€91  6I9°€91  98L°0T  OOF
SERIy R08°8€T— S00°617— ‘0 I6v691  16v€91 980T  SI'B6T

10071 €ETE9T  6I86ST  98LOZ  OST
oo'zT- T6ES91  16I'SST 98,0 00T
611p— 16181 €RLOVI  9RLOZ 001
€SL90T-  L619— FALINLINI ‘0 0 0
Y 20 'V oH'Y  CLH—eH  HICDH-.0)- .S ] .24
Ll ) (RS U

EdW 1'0 = .d = unssalg a1e)g prepuelg

N S1°867 = *I = ameradnd ], 3xuasajay Adreypug

(6)L1g

(_19) uoj ‘aunwoig SSH06°6L ='W

(S861) 1EL ‘PI “TEQ 128 "WHD "shyg f ‘19819qaur] *D "M pue dojoy ‘Hy,

“(€861) 1011 ‘S "way) '[ddy amg ‘unrely 1§ pue udpjoy F ‘N,

“(8L6T) “MOISOW “BYREN ‘I “JOA “P PIE ,,'SIOUBISGNS [ENPIAIPY] JO $311ad01gd JURUAPOULIL,, “{D 12 SUIA A '] YIAID "A 1,
(EL61) €99 ‘T ®IEQ "J3Y WD "sAyd ' J0[ARL "N g Pue uyo) "y H,

"(0L61) L197 ‘esT yossopmieN Z ‘ddod g—'H pue J3819N ‘W “JuRld 'H,

“(£961) O¥ST 'SE "SAUd "WdYD) ' ‘uEMISY M *D pur Audg S "y,

(9L61) "dd 12 *38puquie) ‘ssayd Ausiaatupy sSpuque) “pa pig ,,'suol aAneSaN,, ‘A3sSEW M. 'S 'H,
"(LL61) dd g8y 1 ~ddng ‘9 vieq J9Y "WYD SKYd T <042 PRI N §o0NuR0Y W H,

“(SL6T) 6£S ‘¥ BB Jod “Wdy) sAy °f “13819qaur] D M pue ooy “H,

T81E-€ "U)_3 '78-0£-9 ‘(BN SAQRL [eorwaydouLdy ), VNV,

[ SUESETE

“AppAnoadsal 'sanfea gL61 A pue B3 [86] S UO paseq A Yorm
SIUEISUOD [RIUSUWEPUN SY) PUR SSBLI JFUOL JAIIRIAI S} Ul SINUTBLIIOUN O) 3nP ST AIUIELIAJUN PIIBWHISI SY I, "UNe | U0 paseq s ¢ 1032 Yo1amo
JO uonE|nge) Ay SeAAYM “Teq | Jo unssasd AeIs—pIEpUEIS € SIS S[qEY SIY ISNEIS] ,_[owl-,_M-[ ¥601°0 Aq s1app1p Adonua 3y, -2duatayjip
Joutws 3u0 10 1d30X2 7072 YIIAMD JO SIN[EA N YA |_[oW-,_N-[ [00°0 URpIM SaSe (3 0009-0) saumesadway {fe 1o Kdonus oy
“ISIX3 SIIBIS PANOXI JJGEIS OU JBY) SWNSSE 3M “SITLIS PAINIXD AUE Jo AN[IQEIS Sy} 0) S8 JUIPIAD
[emuauiadxa Aue Sunyoeg o Kossey pue "1 13 ¥2015u3s0Y , '19815qaur] pue dojoH £q uaA1d s1(S)_1g 10§ uonwinSijuod J1els punois sy,
KAdonu3 pue Kioede) 1eoH

“uanISA AP Jo Ad[eius AP SIPNJIXD JBYE UOHUIAUOD

UOI SY) UL PIs 3 OF ST 11 J1 ,_Jow-y L61°9 + £Q PISueyd 3q PInoys (3 S1'86T)H'V (IP §2 Y00Isu3s0y Aq PIssnasip 519332 Poysasy) 03 pue

sardfetpua asay) Jo worsnpdul 03 anp AS15ud ploysany arneisdwis}-oos g Woly SIP (N S1°867 ¢ 2 +41g « _1g) H'Y “(Ja)_2 pue {(Sug
*(8)_39 108 ‘(4 S1'86T)oH — (M 0)oH ‘seidiEyiua JVNVT Yim (1g)vH Suisn £q (3 0 ‘3 '19), 'V wos} paureiqo st (N S1°862 S *_I6). 'V

y Kassel pue 1012 yooisussoy , ,'19810qour] pue dojoY JO SUCISSNISIP [INLD 3Y) Ul PIuEIqo 2q Kzws (5)_ig UO uonEuULIOjuUI

TRUOBIPPY  ('satpmis uotssiwd ewsed pue uondiosqe wwiserd uo paseq st ,'33813qaui'] pue ool £q papusunuodas *anjea sayy (,_jow.-y
68T°0 ¥ 1L9%TE) A2 £00°0 T £9€°€ = (1) VT Jo Anutye uond3po paidope i Suisn (3 0 *8g), H'V wo3j pare[noed st (§ 0 ‘S *_1g), H'V

uoneuuod jo Adjeyug

1 00 !
4 U~ aqeg
WSIoM WMUENd) pue [9AY] JHUONII[Y

1-low- 1y [800°612—) = (M S1°86T) 'Y
-10W-N §°0 ¥ 8°907— = (31 0) H'V

1-10W- - S00°0 F 16V°€91 = (1 S1°862).S
A3 €000 ¥ $9te = (8 ug)va

SvD Tvaail (_1g) uoj *aujuosg

J. Phys. Chem, Ref. Data, Monograph 9



(6)'eotag (1ge) apuwoig wnjen

MALCOLM W. CHASE

432

(F®q 1) pL61 $2qWasRq INTHAND (une 1) $L61 12quazaqg SNOIATI
w6r'o FrS9s— 0EC 106~ 65LSET OLO'IEE £9€°0LE 13334 0009
L£S0 109°09— 9T9'86T— TLROET Ty ote ££5°69¢ 881°6v 0065
850 99— W6'S6T~ 126'STT EvL6TE $69°89¢ LISy 008§
8790 LLSR9— 9T E6T— 650°1TT L906TE 0sy'L9¢ wrsy 00LS
oL90 96Y TL— ¥99°06T— €E€TIIT £8€°8T€  966'99¢ 908y 009¢ (0L61) S8 ‘6€ 19§ "unD ‘ovy "1 ‘d pue ‘Appay ‘d "R ‘Appoy "M i
STL0 89C9L— 060'88Z~ VP I $89°LTE  €C199€  SBYLY  OOSS (0L61) dd G1g oA MIN ‘ssaud uoureSIad |, ‘sondIOIY WO 0} 3ANE[RY Bk didossondads,, “pg ‘u3soy ‘g,
SLL'O Y61 08— €65°68T— 969907 +86'9T¢ 197°69¢ £0ELY 0.0 4% (0L61) 811 '8 "shud ddy amy ¢ wwIpy] ‘Yeys 'O S,
8780 vL6'€8— 890°€8T— SR6'10T 1LT9L¢ 18€°v9¢ 1769 00LS . . . . > R 01
1830 80L°L8— w9087~  TITLS) OvSSTE  I6vE9E  BESOF  00LS PL-1€-T1 ‘(SHEIS pL-0£-9 *(B)1grD) IR, [BINUAYO0uLY | JVNVI,
€60 $6¢°16— S8TBLT- LL9T6Y H8YIE 165T9¢ SSiop 00fs (PL6T) 8891 “TS “WAYD [ "UB) ‘ISwizuspy W,
€660 9€0'S6— €66'SLZ—  180°881 YOvZE  189°19€ mwﬁr.wv 000§ (EL6D) 9TIT ‘TN dway sKA "zjo[da), ‘yaramn A T pue ‘vAoqefy O ‘A ‘Aonmyy N v,
150'1 €€9'86— 8LLELT—  €TSERI 90E€ETE  09L'09E  ¥6ESP  006Y . . A o -
ziry SRIT01-  @91Z-  006LI SESTIE  BIE6SE  9I0Sy  008Y (5961) 1 61 Adodsonaads pur sando ‘easserwy A N PUs AUSEI °S 3,
SLUL 69501 — Y6569T—  61SHLI TEL'ITE  v8ESE €9V OOLYy (vS61) 85T ‘8§ WAy “sAyq 1 ‘3ASEW ] [
ozl 091 601 — ye9L9t— vLOOLT £S60TE 8T6'LSE YiTry 005r (0L61) 1SLS TS sAyd "way) °f ‘pueIquUIPIH 1 ‘a,
LOE'T ve5TII— OLLS9Z— 99591 YPI0ZE  6569SE  016€v  0OSY (8961) £59¢
pred Be1- coovor—  16TIS1 oIc6le  olesse  zocey 00Ky ‘8% "SAUd WA [ ‘PURIGUIP[IH T { €., IUAYAI TXIN PUB XIN *SISES SPIEY YLD JUME[E [[E O) 13531 $3[qEL [EONUSYIOULNL L JVNVI
[l €IE611— TEETOT—  ¥S6'9S1 8LY'8IE  6L6VSE  10TEr 0OtV . kil o <o § Sond e - § - 14
STs'1 0I9WI-  ISLO9T-  IS9TSI ITOLIE  996ESE  SSWIY  00T¥ (£961) 04 MON *ssaig dnwapedy ‘Sunkg 71 4q P ‘| [OA  Anstway) ameiadwa) ySiH ur SUBAPY,, Ul PURIGUIPHIH ‘aQ,
$09°1 168°6T1— UT6ST-  TRERPI LYLOIE  8€6TSE  VISTF  00IP S3IUBLBI8H
9891 LT1I6Tt— 68'LST~  SvItwl SSCIE  T6R'ISE  661TF 000V
[474] el - 0199ST—  T¥6 6£1 SPOYIE  LTBOSE  SSRIF  QO6E - a - g . .
o1 106551 oTrse— oLl CI0bIE  EhLere  I8CTy  O0se 1815 yum K3o[eur £ d1es T, H oY pausisse s Euvwv siy1 Jo apes saddn ayj =o:7=.ﬂu I, V - 5, Yum parmidosse
L56°1 9'8El— 9EETST—  STOIEL YO0EIE  SE9RYE  I6TIY  OOLE SeM YDy 1gED) JO wnndads uolssiua JjqIsIA Y Ul SPURQ JO WsKs Mau g Suiai3sqo pauoda o' 1P 12 Appay “Apuaday 1g1§ 10§ 35041 Yim
LS0T SSLIvI— BEEEST— oIs°LT1 160°2IE Hsve €101y 009€ bo.o_nnm Kq PIEWINS? 318 (D pur ) $31BIS 19]GNOP OM) AL o, YRYS Wouy st AS13us amys Q 94l ,'ussoy jo vonepiduwod AP} W) JIe SA!S
wH1T WeTyi— [24 474 f44 g x4 960'11€ 65E°9vE 8yL oy 00SE H P ‘D *4 ‘Q 3y 10§ 3501p Jo uoildadxa Yy Yim S[9AS} J1U0NII[D Sy 1g Jo souepunqe ndolosI [eInIRY 2Y) 10) PIIIALIOD AT $In[eA OM)
UL €06°Lr1— 009°IST-  09€611 9LOCIE  TSISPE  86YOP  OOFE -
v s 56061~ R0~ zzesi 0060f  SLEERE  9TOr  oo%e ISALL o, YrYS £q washs T, X~3, @ AP JO sisAeue [2uonRIgiA 313diod B WOoNj PIUIULISIOP A[IU303) 350) AT SIUEISUOD _mwozﬂp? ERR
€IsT 656 €51— 8LIOSZT-  LOEIHI LS6LOE  IpLT¥E  IFOOF  00ZE uonouny [znulod 310 € WOl PIUIRIGO S1 D JO In[EA AL
S¥9T 956 9S1— €LS6YT— €1€°L01 958°90¢ ELYIvE SER'6E 0ole 4 JO IN[BA PITBWNSI ) WOLJ PIAR{NIED SI JURISUOD [2UONEIO S| $IRO UBY 133 v $1-0 Ajuo st $O0[EA PIEWND ISYIOUR J[IYMm BAISRIRY
S8LT SE6°651 — 0£0'6¥T— Ore €0l Mmhwom Mw..o.vm % MM %M pue Aousery jo (y 97 = ) Jrewmsa ue £q papoddns si °s 10§ anjea paidope inQ “staisks SPI[BY Yrea auljey[e JYI0 [RI3Ads 10§ ~£=m=o_
Y€6T 968791 - SYESYT-  ¥RE66 SO 8'8EE g 5 . -z > z a
606 08 €91 — cIrgrI- SHHS6 65608 Lee LOS6E 008Z puoq waoij Paie[nofed si ones Syl Jo snjea 3y ‘960 A umNUvuk\A.-ﬂNUv PRILAY 6 JGED SNOJSBS 1oy ey wauj paureiqo &1 % JO anfea AL
S9TE €LL'8O1 - aLLWT- WSl €TI70¢  0TO9EE  I9I'6E  QOLZ Kdosjug pue Ayoede) jesy
a3 169 1L1~ ISPz~ €1948 8Y800E  SYSYEE  8TO6E 009
89 € 96S VLl - ILowz—  olLeR O£S'667  9IOEEE  BOGRE 00ST “133LI00 Are sarpnis 3 e Angiqissod Yy 3pnpoui 03
ommw.m wwm%.m" - MMM..WMH wmwmw W.MM,WMM A_VMMMMM %MWM oowh 0 m~~ CIO)LH'V 01, _low 1y g [pF JO AIBLIIIUN Ue USISSE I "A3 TZ'H JO 97 O) NI 19MO] B 9ARS 1g lim SLIOTE B JO UONIRAL wayj 30U0SIUN
ISEy FTEsI— NCHWI-  060IL S6T°S6T  €90'8ZE  SI9BE 00T -AIUISYD PUB AS 67°¢ = 7 4B s31pnis el "pauodal uadq OS[R JABY ‘AN[EA PAASS A1 19YIRIQ YT *sAn[EA ruawLadxs Joyio omy,
6197 Y0181~ 16079V~ T8 LLLUE6T  89T9LE 9ES8E 001z 9@ 10} snjea wnuituiw e 1u3sadas 0) PaAARG SI I[NSAT I3NR] SY ] o A2 '€ PUB (A 67°C JO SIN[BA 37 01 P3] SARY SUOHE[RI[ED (2O JUO]
Mnm.v waw_ - 688'SYT-  €REPY 661°T6T  06EVIE noﬂ.nmm 000T "-lour-fy ¢ 6 — 01 spuodsaniod (N §1°867), 'Y

LTS 161 - 869SHT—  O¥S09 9§506T  6IVTIE  S6EBE 0061 . o o
sro'c 0Coe1— €leshT— 0198 €VFEST  SpeoTe  TecRE  oonl WIWIATE 3[qeuoseds o:.__ 3)10eD pur (8)J) 10} sa1d1oua uoneossip adoosondads pue [EIHLAYIOULINY) s3uuq sasawered Lol ayy
9LR'S o161 - wTs6— €L8'TS YSOLRT  9SIRIE  69T8E  OOLI 12y} punoy , PURIQUIP[TH ‘OSTY ,'sW3lsAS SPI[eY YLes Jul[EX[E JAU30 10} ONRI I} JO SIN{EA Ylim JUSISUOD b 1 Yorym gp( = G1ge0). H*V
1509 SYSSRI— I E6— 0so6y I8I'S8T  LERSIE  60T8E 0091 A3gED)3@ saa13 9q 3o} anjea pardope ayy, -padope s1 yorym (,_tow-£y 969°LEE) A2 0S'€ ©1 sisnfpe anjea sip [ ‘PrreIquapiy Aq pasa3Sns
6579 0SL 6L~ 61076~ TETSY 6ITE8T  €LEEIE  6VI'RE  00SIT uonIAB0d ANdIuoI 3y uo paseg “uotiejodenxa suods-odng resur| e Aq (Suged) 10} A3 (67 = 3@ 9A13 “X°® pUE *@ ‘SUEISUOD [EUOHIRIQIA J1E}s
o8r9 SraeLl-  Isv06— 0TIy BOUISZ  ypLOlE  BROBE 00K punoi3 au jo sanje pardope 3y} ziep J1dodsondads Jo sISK[EUE UE WO} PIUTEIGO ST *,_[OW [ 8ST° 14— = (3 0), H'V ‘ON[EA P31IA[3S.
YrLO VERLOI-  TSERE-  YI9LE 686'RLZ  €T6L0E  STOBE  00E! ! ! - o [EA PAI2I[DS L
8€0°L $69°191 — TL8- SIREE €0L9LT T88Y0E M96°LE (o414 UOReuLIo 4 jo h&_mcacw
SLeL LOESSY — 8R69L— Tooe 68THLT 85°10¢ P68'LE 00t1
SELL OR0'8YI-  O9LBL-  9ETIL SELWT  PL6LET  TIXLE  000] v ] ws =0 un °0] = >
€918 o901 — 1E8TL— 8SP'TT 0r0'69T €66'€67 €vLLe 006 M EW.N_ -0 - —aw..m_.wvow%wu - °m - hWMomo ol - »W
898 PIOEEI- €61l  §89°8I €619  €5S68T  PSOLE 008 - 12 9S78T
we'e €LISTL - £88°89— L6l LOTE9T TESYRT 8¥SLE 00L
68101 SEOLIE— YI9'L9— [FANY] rme PSLRLT €ivee 009 4 CLESST 3=~ %o}
95ELI €OLROI—  ¥SS99-  OppL 9S0LST  6v61LT  LITLE Q0§ . : 1
1274 4] £OP°F01 - YR0'99~ 88S°S S19°¢6T €E0'R9T 0ol'Le osy “N“ M.OWMM@MM "W~ M._u“ M O.vMMWI_m 12
180°€1 VLIOOI— TS99  LELE OECPST  €L9°69Z  SE69F  QOF v Ve 00 Eex:!
el TE8S6- 0STS9- 9681 6ECEST  SSLWST €19 0SE v} [ooos€] [, 41 T 868651 b 1527
moc.n_ hhm.mul Ly 6y— hoo.c €68TST 61 _.mWN $6€9¢€ Omvm z TI6ES ol | z STTESH Q_=~_<
91Ls1 Sh.%l 96€°6r— 0 wowHde ¥68°TST _mm.uom SI°867 4 9°0610€ % a z 0 KX
voT LY 1LLIR— 106y — wLi- 16¥°€ST 9TSoHT SI6°SE 05T R
01561 00LvL— 10Ty — 616€— 061°95T Y65°8€T wise 474 '8 L] 2 11:41 '8 W2 Ans
ySTOE 616°LS— L99Ob— SRR9— BSTTRT 11529 14 (e 1 001 S wn 3
ALNHNI  6STIP-  65TIv—  pS¥6- ALNHNI 0 ° 0 SWSION WINIERQ PUE $|2437] Juanodyg
N 30 OV 'V CDH-.H LICDH-.9]- § Lo 71
1-touf3y s 10w N[ -OW-0Y 8'1F ¥ ¥ 6y — = (I S1'860) 'V =10 N1 120 5 6872ST = (M S1°860).S
BN I'0 = ,d = unssaxg EI§ prepuels M S1°86T = 'L = amymiadwiay duasajey Adpeyug | _10W-0 81 T € 1v— = (N 0)A'V
(6)'eot1g (1geQ) opiwoig wneD ¥86'6LL =W SV vaal (1ge0) apiwoig wnjojen

J. Phys. Chem, Ref. Data, Monograph 9



433

NIST-JANAF THERMOCHEMICAL TABLES

(6)'10t1g

(151g) apuojyp supuolg

(5=q 1) 6961 1oquadag INTHAND

(une 1) §961 15quandag SNOIATI

oLzo 8907 1€ — oLrs— 00 0TT LI991¢ yTESE $16'6¢ 0009
1L70 3£9°0£ — 13675 S1091Z 10091€  VI9ISE  UUBEE  006S
TUTO TIToE— PLSS— 0£0Z17 SLESIE  TE6ISE  Of86E  Q08S
£LT0 $8L°6T~ ELS- 6V0'R07 OYLVIE  OYTISE  88L6E  OOLS
vLT0 L9876~ 198°5— TULOTOT S60VIE  9ESOSE  SYL6E 009§
SLTO SY6'8T— 196°5— 001°007 6EVEIE  OTE6YE  €OL'6E  O0SS
9LT0 16587~ 7609~ ZE1961 TLLTIE  T6OGYE  1996E  OOVS
LLTO STIST— yLO9— 291°261 €60TIE  ISC8ye  6I96E  OOES
RLTO ooLLT- 680'9— 807881 €OVLIE  L6SLYE  LLS6E QOIS
6LT0 y8TLT- Lo9- TSTYS! 10L01€  6Z89¥E  SES6E QOIS
1870 89892 — 6€0'9— 10£081 98660  OFOOVE  I6V6E  000S
870 oSy 9T— SL6'S— ySEoLl BST60E [S7454% 0Sy'6¢ 1054
€870 76097~ 8885~ 1yzLl LISB0E  OfpPPE  BOY'EE  QOSY
S8T0 1osT— urs- wyest TOLLOE  LO9EYE  99C6E OOV
9870 L3167~ Srog— SESHOI 6690 19LTVE  €TE6E  00SH
LSTO 190y~ £6b°s— 809°091 90T90¢  L6TIFE  IST6E  00SY
6870 1€CvT—~ wes- 789951 SOV'SOE  SIOIVE  GETEE  OOVD
0670 168 €T~ SEI'S— 09L'TSt ISSP0E  EHIOPE  9616€  00EY
670 8y ET— €E6°7— syl TSLEOE  1616E€  ¥SI6E  00TY
€620 SI0'ET— 61LY— (343241 006°20¢ |YT8EE TIr6e 001y
<670 995 TT— Sevy— oToIri STOT0E  E€8TLEE 8906 OO0V
9670 - €9T Y- SIrLel LEI'IOE  ¥6T9EE  9T06E  QO6E
8670 059°1Z~ STOv- SITEEl STTO0E  ISTSEE €868 00SE
66T0 €811 — vRLE— 61¢671 16T66T wTree Ov6'8¢ 00LE
00£0 01L°0z— £9SE~ LTSt SECB6T  OLI'CEE  L68'8E  O09E
T0£0 0£T0L— €05 E— 6£5°121 SSEL6T  IS0TEE  VSEBE  00SE
€050 L6l — 890°€— 95TLII 0SE€96T  SS60SE  1I88E  OObE
SOE0 SYT61— ETT— LLen 61€66T  L6L'6TE  ROLBE  OOLE
90¢°0 8vL81- L19T~ £06'601 09TT6T S09°8TE yTILsE 00Z€
LO£0 T8I LwrT- T€0'901 TLI'E6T  9LELTE  189'8€  O0IE
60£°0 oTLLY— 80T T~ 9917201 £60°T6T 801°9Z¢ LETSE 000€
0I€0 90T LI~ €207~ S0E°86 106067  66L¥IE €658 006
110 089'91— €681~ WYV6 PIL68T  OFYELE  6VSRE  00ST
TIE0 Lw1ol— 86071 $6506 16v'887  SKOTZE  YOSBE  00LT
PI€0 609°S1— 8¢ — wLoes 8TTL8T 650Te (12813 009
SIE0 990°51— yer'i- €06Z8 €I6'63T  SS0'61€  YIYBE  00ST
9I€0 61T~ 9TE1- YO06L yLSYRT  SISLIE  69£8¢  OOVT
LIEO 1961 — 432 B OETSL LLIEST  98¥SIE  €LE8E  QORL
R1€0 uyel—- s - han 6ZLIST  €81PIE  OLTBE Q0T
0T€0 €631 — S80°1— yLSLO STTOST  YOVTIE  6ITSE 00T
1260 16721— 6201 vSLEY €99°8LZ  OVSOIE  081I'8€ 000
o arn- $860— 36665 9€0LLT  €380F  IEI'8E  QO6I
¥I€°0 91— 960~ SZ19§ OvESLT  TTSO0E 1808 008t
STE0 6501 — 916'0— Tezs 69SELT  LYEHOE  STOBE  QOLI
LIE0 ool — 168°0— sy LILILT £¥0°20€ YLELE 0051
6260 15Y°6— 1L30— vy 9LL69T  ¥6566T  BIELE  O0SI
1€£0 838~ SS80— 6£6°0F SELLOT  0%696T  8STLE OOVl
¥E€0 08~ w80~ 9ST'LE 06697  LLIVET  €6LLE  OOEl
9€E0 OfL L— 680~ 08€°€E RECEIT  SSITI6T  VTLLE  OOLI
orE0 sSiL— €780~ TI9°62 956097  OLSLST  9Y9°LE 0Ol
Pre0 6L5°9— L18°0- 15957 IP'8ST  T6TYST  LSSLE 0001
|YE0 £009— TI80- 01T YSL'SST  ObEOST  ISKLE 006
ySE0 9Tys— 60870~ 5681 ¥86IST  LE6SLT  €LELE 008
960 Y8 Y- L0850~ LETTY €500ST  ¥960LZ  LSI'LE  OOL
uco Te— 1080~ €601 TEOLYT  €STSIT  LI69F 009
98¢0 y69°€— 20870~ osTL 6E0VHT  0SS8ST  98S9f  O0S
S60 Sov'E— 608°0— s LEOTVT  SOLYST  VYEOE  OS
oY Lig- 01870~ 9 68CIYT  SYPOST  6L09€ OO
o 6187~ 1180~ €81 OLYOrT  T9SYT  FO9SE OSE
$310 £90'1— L09v1 $900 woowz  sIzoyz  SIOSE OO
6910 1960~ rrovl ] 1000y 1000V 066FE  S1'86Z
Lov'o- 056°1 €8L°0T 999'1 — €LSOVT  LOGEET  O8ivE  OST
6051 - 9LLS 0TEIT wes— LIEhT  TIV9ZT 86T 00T
olTL- SIg€El €51°TC €399~ Y969  60RY0T  60L6T Q01
HUNHNI (80T L30°TT wr'6- ALINIINI 0 ‘0 0

3 201 D'V o'V CLL.H-H  UCDH-.9)- .S o] Wi

- 1OW- LY o M-

BIN 170 = .d = 3mssau] el pavpuels

N SI86Z = *1 = amjesadwia ] 32Uy Adreyug

(6)'1oh1g

(1219) apuoyD aujwolg LSE'SHE ='W

(0S61) “IOA M3IN “0D) PUBLISON URA “( ., 'SO[MISJOW SOkl Jo endxdg,, ‘319qz39H D,
“(TS61) £¥S1 “0T “sAUd WBYD) [ “If WIISA[T "M "D Pue 9j0) "D Ty
(S§S61) Lyl ‘S ‘sprepueiS Jo g TN ‘S3Y T ‘UewSepm ‘@ " Pue UOSUNN "y L ‘SUeAT ‘H M
(€661) 9101—1dV ON
ﬁ&vm SHOA MON .hﬂgu:oﬂom .h.—ouezi 1IMO04 JMUOYY Sflouy ..OU JUIIF [rIU3D .WGU—BN: °f "N pue yonyoed *q4 D ‘MeIIRIN e .:v
(6£61) TEPT ‘19 00§ WD "WV [ ‘150X "W ‘@ Pue uosadg "W D,
“(SE61) 80S ‘I WIONMAIT Z JOWIA "H pue duneig "D,
(FE6T) 079 9§ 0§ "WIYD WY [ ‘U0SI[0Y "N "D pue 1xsIA D 'H,
saduasgey

-S1qzI9H
woly uaxes sem uolEInSyuod Jfels punosn "A[PARSdsas SWUSAJY pue 9[0)) pue JSOX pue uos3vg AQ V 117 PUe V €17 %q m.- pauodas
Sem 2 JO 3n[EA I, g WO} PAIR[NI[ed Sem ydiym 2 1dadXa ;v 12 SUBAT WOY PIUILIQO AUIM SIUEISUOD Jemosjow pue srdoasonoads [y

Kdonuz pue K1oedes jeay

904’0 aeaay
€0 suawond3ds ssepy ST EIE y
o 11 uny amssaud [e10], T6r—-TLE ‘
6£0 111 uny amssaud (@0, ToY—-TLE ¢
Y0 uondiosqe w81 86T :
i uondiosqe W3ry 10¢ .
j-lout-[e3Y ‘(4 S1'860).H'V POIPN XL samog

n.uwo A pue uos3ag ha PSZUBUIUNS U33] SABY MO[3q papn|oul JOU SJUALUNSBIW wnuqr|

-nba 1O “(,_jow-pf STT F $r9'p1) ,_[0W-[9Y €0 F $¢ = (M SI'S6T)H'V 24} 2MENI[EI 01 Pash UM sGR) JVNVI woy (3)rg /1
10 ,_[ow-[e91 $69°€ = (3] §1°862). 'V 1 pue (S)ID1GT = (8)11D + (8)%1g uonsear 3yi Joj | _[ow-[34 9010 = (M §1°867) H'V 25e1aAe oy,

uoneuuod jo Adeyjug

Y oElT="1 {-Wd L6SL000°0 = |- L6LOSTO="F
[=0 U g =%e (WD I°Epp =

1 0 +X

'8 | Aams

WS WIMUENY) pue [9AY] 10Ny

(- 1OW-DY ST E 4491 = (1 ST'86T).HV
- 10W-DY ST'T 5 L80TT = (A ). HFY

110w, _N-f 100°0¥Z = (1 S1°862).S

SVYO vadl (1918) spuojyo supwosg

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

434

(6)atag

(41g) apuoniy sujwoig

$88°0
$68°0
S06'0
9160
L60

(%q 1) §961 soquadss INTHIND

(e 1) $961 1quaidas “SNOIATId

$OL'101 - 17559~ Yorize €8SHOE  HIYIVE  T090V
L01°101 — 19799 L1z YO6'E0E  T9LOPE  BYSOF
£25°001 — $56'99~ SSOEIT 9ECE0E  6900VE Y6V O
056'66— 129'19- 800'607 L69T0E  S9C6EE  6EV O
88€°66— 097'89— L9607 6/0T0E  0SY'BEE  SBEOY
8€8R6— 1L889— 166007 06€106  €T6LEE  1EE0Y
867°/6— PS¥69— 106961 0TL'00E €8Il LLTOY
69L°L6— 800°0L~ 9L8761 6€000E  IEV'9EE  €TTOV
1STL6— €€S0L— 958881 LYE66T  S9USEE 8910V
wLo6— 670°1L— WSl TWo86T  938YEE  vIIOP
W96~ Yoy iL- €£8081 SIEL6T  TOOVEE 0900V
SLS6— 0£6'1L~ 0£g9LI 96I'L6T  €8TEEE  SOOOF
0LT'S6— 9fETL— Ul IH96T  6SKTEE  1S66E
96Lv6— TILTL- 0r8'891 S69°S6T  GBITIEE  968°6E
0£Er6— 8S0°€L— €589l €6F6T 190055 1¥8°6E
1L8°€6— yLECL— TLI091 LEVY6T  98%6IE  98L6E
617°€6— 099°€L— 968951 PECE6T  €668T€  TEL6E
$L6T6— LIEEL— 97681 91ST6T  080°8ZE  LLF6E
TEST6— SyI'vL— 196871 089'167  LYILIE  TT96E
L60T6— SYEVL— 100°s¥1 LT06T  €619T€  995°6€
999°16- LIShL- oyl $$6'68T  9ITSTE 116
6€T16— 9L~ 660°LE 1 €9068T  LITYIE  SSV6E
91806~ 18LvL— 9STEEI TSI'88T  €6I'€TE  O0OV'6€
S6£06— SLEVL— 617611 6ITLST  EPITLE  VhE6E
LL6°68— 6 YL 88TSTI €9798Z  S90ITE  88T6E
095°68— S66VL— 796121 SSTSBT  09661E  TET6E
7168 £20'SL— wren I8TY8T  €I8'BIE  SLU6E
67188~ £€0'SL~ LZsEn TSTET  vSOLIE  SIN6E
PICRE— STOSL— 319°601 96178  ISYIIE  190°6€
868°L8— €00'SL— PIL01 NIIST  TITSIE  €00°6€
8y L8~ L96'VL— Ligiol S66'6LT  VEEEIE  OV6BE
¥90'L8 - 0z6YL~ SI6LS SY8'8LT  SI9TIE  L38'8F
17998~ S9TVL~ orO¥6 999'LLT  TSTIIE  8I88E
7798~ W08 L 09106 SYPOLT  IPS60f  69L8E
R6L'SB— SELVL— 93798 T61'SLT  6LEBOE  SOL'SE
1LE°S8— SO VL— 31p°I8 P6SELL  TIRO0E  LYY'SE
Wevs— S6STL~ 9SSRL €SSUT  SSTSOE  §8G8E
605y8— yISYL- 10,0 WI'ILT  #IE0E  TISBE
€LOTE— LSYyL— T630L 8IL69T  EE610E LSS
$€9°€8— 6L 010'L9 LETROL  SpI'00E  16€8€
€61°€8— L~ yLI'ED 889997  SLTS6T  €TEB/E
6YL T8~ 8LTYL~ SPE6S 9LO'SST  1IE96T  ISTBE
70678 6TTVL— yIsSs 86€E9T  vRIPSL  6LISE
s8I - 98ivL— oIL’IS o197 ¥90T6Z  TOI'sE
00" 18— erivL— £06'LYy LIS6ST  LSL68T 108
9r608— SITVL— 901ty W6LST  S0TLST  VEGLE
06°08— T60VL— LICOY Y68SST  TOVSL  OYYLE
T€008— 1L0vL— 2€S9¢ S8L'EST  T6RIST  9EL'LE
£LS6L— ySO¥L—  OLLTIE L9S'IST  OL¥LT  OIYLE
TH6L— 1oL~ SI0°6T I€T6VT  809°SLT  L8VLE
1S9'RL~ o£ovL— YLTST LT  EHOTUT  OSTLE
831RL— 0L~ 0S$°1Z SLITPT 61189  OvI'LE
STLLL- SI0vL— Ll OSY'IVT  6SLE9T  006'9€
197LL— 600°VL— LIyl 909’8 ISKBST  ¥SSOE
96L'9L— W00vL- sesol 889°SEC  SYTEST  sylof
6T€9L— 166°CL— 6v69 UL OILHT  €ISSE
S609L— T86°€L— y81°S YIS 166 080°SE
658°SL— 896EL— e €8Z0ET  16%°8€T  LESHE
osL— Y6 EL— £EL] CLEGIT  PIEVEL  ISTEE
YO6'EL~ 10S'8S— 1500 896'8ZL  ILI'6TT  1667¢
608°€L— €985 — ‘0 L96'8TT  L96'8TT  9S6TE
1£6°0L— €872 — €951 YOS'6TT  ISTEAT YIS
LE1L9- 6915 1€1g- yI6IEC  1979IT  09L°0€
TIr6s— SSLOS— 6019 TULIST  L9S6I  TIVET
SI80S— SIZ0S— 6106— ALINLINI 0 0
OV H'V CDH-H  UCDH-D)- S o)
3 JOMI [ - 10U, _-f

CIW 10 = 4 = anssug AWS prEpuTIS

0009
0065
008$

Wi

M SI'867 = °.L = amjeradwa] Uy Adpeyug

(B)*a*g

(418) spuoni4 sujwoig

(0S61) “HOA MIN “0) PUBNSON URA '( ..‘SI[MIS[O}y dnuotel Jo endads,, “S1aqzisy D
*(§961) "AON ‘uonedunuuod [euosiad “puwl§ “Ing ‘BN 'S () ‘suBAg H'M,

*(SS61) Lyl “SS "puelS "Ing 1N 'S3Y [ ‘UewiSeps “Q " PUB UOSUNIY "y "L ‘sueAq ‘H Mg
“(SS61) S1S “IpI NisAud “Z ‘IS g °f pue ussiaparg ‘H d;

“(LS61) OTET 64 908 WD “12WY °f JYIsL] [ pue [380A D "y ‘Siaquaunng "y o

R IESETE) S

¢ $19qZI5H woyy uaxe) 259M YoM uoHRINSIFUOD dfels puncid y pue *2 1daoxa ¢ 1D 42 SUBAZ 1LOJJ PIUIRIGO U3M SIURISUOD JRNIS[OW [y
Kdonug pue Lioedeg jeay

‘uonejodenxa [njSutueaut 10§ pagipad £)Suons 00) sem Els Sunerdossip
S 1A SIS MOU  SUBAT ‘JIAIMOH -o[qussod st | _[our-[edY $p | — JO uoneuuoj jo Adjeyius we 1oy 3pnpduod pue enoads oy pazkjeue
OS[E 3ARY ([0 32 SUBAY JOUI U} st uoniejodenxd 31 Tyl 3pnouod Isnw 3 eiep wnuqimba ap jo sy Kwrenasun sjqissod o apisino
113m S1 30[EA SIYY 3DULS | _[OUL-[BIY £7°0] — JO g JO uolieunoy Jo Adjeyiua ue spiaik syl “(d,1g pue (¥td,)4 01 5208 a1mis 1ddn atp teys
Sunesrpur ‘A315u9 uone)dxD (F*d g ~ ('d,)3g A3 01 spuodsanod JUIIP YL, °, _[OW-[BIY 864 PUE ,_JOW-[23Y 79°CO JO J3g 10} Siw]
UOWEIIOSSIP OM1 PIUFRIQO ,*31dlS pue uassaporg "A315ud UoNEIdOSSIP € UieIqo 03 .1 Jo endads ay szk[eue 01 apew ud3q dary sidwany
oH'V pue g ‘Gig
U1 SORUIEHRdUN 3 Jo wns A Sutsudiiod snfes wnwixew e Suraq uoneuuo) Jo Adjeyiua A ur AJurepadun A (10w} LT F £9¥'8G—)
1-[0W-B $°0 3 €L6'€1— = (M S1'867 ‘3 ‘H18), 4V SPIPIK siyl, ‘paidope s1 ,_[own[edy 0 F 8L 11 = (M SI 8600 H'V JO anjeA 153q
© st (] S1°862)H'Y Ul ,_fow-[edY g'0F 01 Ajuo spuodsaniod siyy Ing ,_jow-, )-[ed [ ¥ Jo (S)E41g jo Adonus a ui Kureusoun ue si
I, "WIASISUOD §135 A|[EIWBUAPOULI S BIEP Y 121} SNOIAGO ST I SAIY) “p-1oW B H'0 F 86'1F = (N S1°867).H'V SPIaIA sisAjeur mey puz
10U N[BT 3 90— JOYUpEIM Y, _[OW-[E3Y 70 F S8L LI = (N S1°862). 'V © SPISIK BIEp 31 JO sisA[eue mey pIg y'ID 12 S1quaunalg
.ma 3 08¢-87¢ 95uma antesadwal Ay} 19A0 pasnsealw usdq sey (I)LIge = (S)fig +(S)ag uonowar A 10§ JueISUOD winuqinba R}y

uvoneuuod jo Adjeyiug
Y SSSL =1 ;W2 90ZS00°0 = *0 W2 61€95€0 ="
1=0 U p = 2x°m WD £L9="®
I 0 <
8 w3t AImg

WS13A\ WMUENY) PUe [SAY] JIUONIY

-OW-0 LT 5 €91°8S~ = (Y ST'86T) 'V
1-IOW-1Y LT ¥ §18°0S— = (N 0) 'V

10w, N[ £96°82T = (M S1°86T),S

£01206°86 ='W SV9 v3ql (218) @puion)y sujwouig

J. Phys. Chem. Ref. Data, Monograph 9



435

NIST-JANAF THERMOCHEMICAL TABLES

(B)catg

(°4:19) apuonj4 aunuoig

120%—
686'€—

9£0°0
09¢°0
61L°0
611°1
L9671
woT

9T
10£°¢
190y
66’y
1009
9TL
LIR'R
09L°01
€9T¢l
£1991

TICIT
osy'vT
9LERT

14 g2
1166
L]0y
6zL'sy
orL’19
86£°971
JLINLINI

’y 30

(req 1) §961 soquanddg (INTNIND

(e 1) 6961 19qwIKdas :SNOIATH

658'19% SLYSIT-  9STIW LOTYSY  OSTIES  LB0'€8
9YSOSY WELIT—  LY6ESY 068TSy  €STOES  SBOER
861°6€Y SLEGIT—  6E9°ISY SISy £EV6IS  €80°€EB
o1 LTy 6561TL—-  1ECENY 1170y  886'LIS  180°€R
66£°91¥ RIELT—  CWSEY SEFBY  LISOIS  6LOER
SY6'HOV o6L'STT-  SIL9W otV'Lyy  1Z0STS  SLOER
POV E6E 9E9LIL-  LOV8IY €109FF  96Y'ElS  YLOER
SY6'18€ €€¥°61T—  00I01¥ Sty EPEITS  ILOEB
€6C0LE 081'1€Z—  €6L10F €60EYy  19€°0IS  890°€8
L08'8SE LURIET—  98Y'€6E y6sIvy  SyLBIS  SOO'ER
631°LyE TISYET-  081S8E LS00V €OI'LIS  T90°€8
6€5°SEE SI'9EZ—  $LYOLE ISRy STYSIS  650°ER
LS8ELE YSOLET—  89S'89E 8T69¢y  FILEIS  SSOER
eI TIE 6£1'662—  €9T09E Tigsey  Y9611S  1SOER
R6£°00€ 695 OPT~  SSEISE S99'CEy  SLIOIS  LYOE8
£79'8]L ST CSTEVE S86°1EF  €SCR0S €408
L18'9LT 197697~  GYESEE HZOEY  LRP'90S  8£0°€8
€86'79T WS-  SPOLIE 0IS8Ty  SLSYOS  EE0°€R
0Z1°€ST LILUsyT-  €rLsIc €ELOTy  PI9TOS  SIOEB
62T 1V SLEILT~  OyvolE 906FLy  €29°00S  TI0°€8
0I€'67 996 LYT~  SEITOE 6€0CTy  £LSRGy  9I0ER
S9ELIT WO6KT—  LESE6T 6ZI'lTy 1Yoy  O10€8
y6¢°S0T £86'6VT— 9£$°S8T vLV6IY SIErey 2008
R6£°€61 60605C—  9ETLLL €LILIY 016 S66'T8
|LEIBI €8L IST—  LE6'89 €TISIP  SIT6RY  986TR
yEC691 S09TT- 66905 WoEly  O6vLSy  LI6TS
LTSI 6LEEST-  TETST 19801y S80Sy L9678
6LI°SV1 SOIPST-  SVOHT SSO'B0F  G09T8Y  956C8
R90°€ET 8RLYST—  ISLSET PRESOY 95008y  VY6TR
L6071 0EF'SST~  LSHLTT 0SOPOr  €IVLLY  1£6T8
LR]L'301 SE0'9ST— S9I61T [S2 R4 YOLYLY L1628
L1996 909°9§C— $L801T BLI'66E €68 1LY 106'Z8
e VILST—  ¥8ST0T €€906€ Y8689  ¥88'T8
8ITU 999°LST—  L6TY6! 800V6€  OL6'S9y  ¥98°C8
16665 ¥OI'RST— 710981 00CI6E  £VETP  TYFIR
SyLLY LYoRST-  6TLLLY €0SR3E  S65°65F SIS
08¥'sE 1T6st— 8Yy 691 119°C3¢ YITosy 06L'T8
S61°€L 685657~  ILI'I9T LI9TRE  T69TSK  6SLT8
6338°01 8507097~ L68°TSY SIS6LE y106vy €£TLL8
81— €ES°09C—  9T9TH! L6TILE  WI'SYy  €3978
LRLE1— 91019~  09€9¢1 €66TLE  EEl'lYy 9698
191°92— TISI9T—  660°8T1 SLY69E  9689¢k  18STR
196°8¢— STOT9T— 8611 £68°69¢ CEVIEY 815778
16605 — LSST9T— 965111 £LOTOE |iLLey (1244
£5°€9— f01€9T~  95€€01 STI'SSE €T  €SETR
6v6'SL— 089'€9T~  9TI'S6 ve6ese 1Ly SvTTR
SRY'R]— PLTY9Z—  R06'98 PooerE  IpLlly  SIICR
£90°101 — 188497~ YOL'8L (174 M2 990y $$6°18
069°€11— 81S°69Z—  8ISOL SYEOPE 011665 TSLIS
0LE9TI- 91T~ SSET9 ITESEE LOOT6E  S6V'I8
01161~ TY9T~  TITHS PEOOEE  9STHRE 09118
9I6IST— 105°492—  LTI'SP SLYYIE  LTLSLE  EILOR
R6LY91— 081'89Z—  SBO'SE 6v8IE  SST99E 00108
SoLLLl- 6SR'89Z—  9II0E €65TIE  9I9SSE  BIT6L
618°061— STS69T— €5 60V'90E  B6PEPE  SE6LL
200707~ SSI0LT~  £SSW1 SSEC00E  POV'6IE  BIGSL
69017 roLZ~  16L01 RSSCL6T  6ESTIE  ROVVL
€6TLIT— ooLoe—  EML Y6O'S6T  LLSTIE ST
£86'€22— 060LZ—  S¥SE €ITE6T  ISCEOE  SYOOL
170677 wIssT- €U0 R6CT6L  BOST6T  Y¥9'99
€RE6TT— 8R8GCST— ‘0 L6ET6T  L6CTOT  L6V99
nTeeT— CHEVT—  660E— |OPE6T  ILOIST  LIOT
S6£°96T— YL'RYT~  TS09— 6LI'86T  0I6LST  S6LSS
0R6'1¥Z— SLYWI-  TL801- ILEYE  OESSET  901°6€
OLEYHT— oLEWT-  SLTHI- AUNLINI 0 ‘0
OV HV (LH-H  UICDH=.0l- S o)
- foul-oF 110wt - f

AW 10 = ,d = aunss3ig e paepunig

M SI'867 = *1 = aanjeaadwia ] duatagay Ldpeqyusy

0009
0065
[10:39

wi

(B)c4ug

(°418) apuonjd aunwolg 602668°9C1 =W Sy vaal

*(8S61) S8T ‘8T "SAUJ "WAYD T WBW "D [ U YI0ISUM g ‘Usse)) ‘H 'H

“(rS61 13qwadaq) ‘6L11-M "ON noday *33ssauud], *93pry YeQ Weld SZ-3 0D S[EIWIY) uoqre)) pue SPIGIE) ‘vosnuSey "M °d,
"(Z961) 88T ‘99 "W “shuyd °f ‘wAS 1,

Saoual9yay

A3 o 01 X SPPT8T =21 PUe ‘. 01 X 0T6Y°0T =&/

*6e-01 X STSL'L = V] Pre einaul jo sjuswow [edioutd |, BEp A Jo b_:m:ouE. s ungnm Ajqeqoad s1 95UBYJIP AP ‘I[qRI SIY) WOl

(oW _3-f ZH"96T JO InjeA B yim paredwod y LZ'91¢ T ,_[0W-,_M-f 6'00€ SI SM[BA SIY], ‘UONEZLIAWIP J0J UO1DAN0D Aewixoidde ue pue

Snv E:mmﬁm Jodea im pauiquiod eep aanjesadwa) moj Eoc .@...tm jo Adanua pasnseaws € psuielqo os[e AL -9[nasjout Y1 Jo JUNURAN
SIBUIPIO0D [BULIOU B WG} S[3AJ] NOJ JSI0 A PIIRINO[Ed Pue *JOdeA S Ul S[9A3] [BUOHIRIGIA XIS S JO OM} PIAIISQO (*JD 12 UISER]D

"9°21,98 2q 01 puncy sem JSue J1g AL "SPUOq J-Ig Y 018’} “Suo] omi pue

*V 1ZL°T “HOYS SUO YIIM NNNS |, ],,, PIUOISIP B SATY O} PUNO) SEA I[NIJ[OW SPLION[JLN JUIWOIQ AJ) BILIUT JO JULOUI A3 W] "SUONISURD
SARAOIINY § JOQUINY B WOTy j1g 4 Pue £11g,, 4109 JO SIU311H202 Sur[dnod djodnipenb pue e1LSUL JO STUALIOW A} PAUIULIDIOP uosTuSey

Adonuz pue Aoede) jesH

"M SI'867 I s 20uajas Lrg pinbi| o o)

pasnipe u2aq sey Yyorym ‘U snoased vodn paseq seas | jowr P 0F0 ILZ— = (M S1°867), HV 21 30J Sn{BA § UIAG “I2JUILIOED JEqEIpE UE U
PINSESUI A13M YOIYM 2ig [tm T JO UOROE3s Jo A[dEIUD WOIJ PIALISP SBA PUR UIAIS WONY ST, [OW-Y 6T T 88S'SST— = (A ST'860LH'V

uoneunod Joj Adjeyiug

Q- ae 2101 X €0L8YY =Jf8jVy p1udu] JO JUSWOW ) .«o 1onpoid

8PoL8] = _nTthm LOTIO8 =192 49'21,98 =1d—1g-"d S9[Suy puog
Vit = 3-1g V19081 = £4-1g = '4-1g sduESIq puog

25 :dnoiny 1uiod

=0 1 JySiap), wmuend) RS punoin
(l6sel (Dloog)
(Dlysel (Dlgzs]
M €19 (492 71:]
_w‘a wd

i
woaﬁunuouo Ppue s31duINbal [eUONRIGIA

1-10W-PY 6T F 65°65T— = (M SI'86T) H'V
(IoW-p 6T ¥ LEVPT— = (M 0V 'V

(oW, _-f L6£7T6T = (A S1°862).S

(419) epuonj4 sujwoig

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W, CHASE

436

(B)s3ug

(*318) epuon|4 aujwoug

18€°01—
SEE01—
L8T01—
9€Tol—
£81°01—

018708
L6019
095719
SF6'SL
00'86
LiL LOT
VINIINI

N 30

(52q 1) §961 QWIS INTRAND

(une 1) §961 19GwNdds "SNOIATI]

89V°T611 8900IE~  66VLYL 636'6LS  TLSTOL  €TETEL 0009
T6€°L91 1 0ITPIE—  LOTHEL 968°LLS  RECTOL  6I6TEl 006§
Tl R0C8IE~  9I60TL OLLSLS  99000L  SI6TE! 008§
LToLLN OEETLE—  VITIOL OI9€LS  vSLL69  T16TEl  0OLS
1571601 S8TOTE~  EECH69 PIVILS  TOV'S69  LOGTEl 009
£2€°9901 BOIofE— L0189 181695 LOO'€69  TO6TEL  00SS
LS6°C101 €R6°CEE~  ESLLID 116995 695069  R68TEI  0OPS
199°5101 €ILLEE~  EVRSY 109795 S80'889  €68°TE1  OOES
$63°686 LS€1PE—  YLITIYO 0STI96  €SSS89  LRRIEI  QOTS
LSTY96 SLEE-  98FLT9 $S865S  €L6T8Y  ISYTEL  OOIS
15°866 €8Y'8YE— 86619 TWrLss  TYE089  9L¥IET 000§
oLLTI6 HeIse~ 11109 IV6¥SS  LSOL9  698°TEl  006F
206988 OSTSSE~  vIO'S8S €IPI8S  RI6YLO  TORIEL  QOSP
8107198 81C8SE— 8ELPLS 9EB6VYS 0t L9 SCRTET [1ai4
9€0°SER £69°196—  £5¥°198 ROTLYS  €9T6I9  SYRTIET  O0OF
L3608 TBLYOE-  6O1BKS SISTYS  PPE999  6ERTEI  0OSH
698°T8L £RL°L9E— S8STES 6L 1S /EEE9 1€8 €1 00Fy
Y89°95L S690LE-  €09ITS 066§ SOE099  ITSTEl 006y
€EV'0EL 9ISELE~  1ZE8OS 1S19¢s 081489 118l 00Tp
SivyoL ’}WTOLE— ororsey 8ETEES 6L6'ESY 008 Tt [1.0114
£ELUL9 688°8LE — oL 18y 09T OES 00L 059 68L°TE1 000
S8T159 6EVISE~  €8V'SOV SITLTS  BECLY9  OLLTEL  O06E
LYY 006'€8€~ 0TSSP 660%75  O6%EY9  €OLTEL  00SE
L6186 1LT98E~ 06 Ity 606028 [Saxh] [YLTEY 00LE
65571LS SSCBRE—  9SU'STY IboLIS  TIL9E9  TELTED  O09€
LSS €SL°06E—  ¥RESIV W6TYIS €669 SILTEL  00SE
S60'RIS 89%T6E— €100 86ROIS  LZI6T9  O69TEl QOB
1L716% €06F6€—  SYSSSE YECLOS  991ST9  OL9TEL  OOEE
LYoV 198966~  BLSSLE SILE0S  €80'1Z9  €S9TEl  OOIE
(32 4434 |PL'R6E— PIEToE L6666V L899 8I9°TcL 001€
ooty L9500V~  €SO6VE €LI96Y  PISTI9  109TEN 000
LLE €8¢ STETOP—  P6L'SEE RETIGP 60809  ILSTED 0067
£6T95¢ RIOYOY— 6£STTLE SRISRY LLeee9 RESTEL 0087
1L0°62¢ TRYCOV—  LET60E L00v8y  8STRES  10STEL  QOLT
LTRI0E L6T LoV~ BE096T L696LY RESE6S [543 0092
wsvLe KLY RO~ S6LTRT ovTSLYy Lai 5y (2347 00sT
SSILvT SEPOIY — 965697 HooLy 656 185 19¢°Zel [+.0,74
€TL6IT LG TIW—  €T€°9ST €8WSOF  LTCLLS  TOETEl  QOET
€261 OISEIr—  960°€HT 0S609y  syp LS SETTEL 00T
S99l o siv— oLY6IT €ERCSY RETE9S B8S1 TEY 001T
€10 L€l 98S9IP—~ 99917 0ISOSy  ISWRSS  690TEL  000Z
£62°601 rrsiv—- €907 S66+P (021 749 996 L€l 006t
16018 61L6Iv—  TLTO6] WTEEY  6v6TPS  SYRIST 0081
109°€S 0TI~ reOLLl €PTEEy  SIVLES  YOLIEL  OOLE
919'sT WEIY~ L6691 6L69TF  LEYEIS  SESIET 0091
wrT- 909HTP—  68L°0SI 6TyoTr  ¥S60IS  TECIEl  0O0SH
U9 0E- 16Ty~ L9FLEN 89SElr  T061IS  SBOIEL  OOFI
€668 — YOUSTY~  €LSVT) €LE°90F  R61T0S  ORLOEI  OOf!
L L8— orL 6Ty — vISITE LI REE svLley |6£70L1 (1474}
90911 - o6r ey — LEY'86 LLB'06E oTyosy He6ti 0014
908tH1 - OTEEY—-  LESSB I€578€ L9089y  LLT6TL 0001
FPLELI— Iosey-  GTL SOLELE  O6v»Sy €SIl 006
6LYT0T~ LIR9tP—  198'6§ €09F9E  6TV6EY  OLTLII 008
SETILEL— 1958cy—  UTLY S60SSE  OVSTIY  BI9STI 00L
6€9192~ 1STOPP~  €9LVE LIPSYE  OSEE0r  691€TI 009
61L 162- Iy~ 19T 986'SEE  UETIRE  €¥E611 005
1LL90E~ SRETP—  1ZL91 OV IEE  66L'BE 066911  OSP
10612~ YTy~ 8L601 6IRLIE  PLTSSE  SRETIL OO
SOILEE— LRUSPP—  €p'S RY6PIE  66v°0VE  ISIROI  OSE
668°05€— SVLRIy— 8810 YROETE  OIEPZE  SROI0L  OOE
6LE1SE~ RILSTY~ 0 IROCLE II9ELE YOVIOL ST'S6T
L8YE9¢~ RO~  989P— L0E°STE  T9S90E  9IRT6 QST
HTSLE- 6LR1TP—  140'6— TBCTEE  OLILRT  L6LO8 00T
799°L6E~ SRSRIP—  1T6SI- CINR6E  9I9EVT  vECLY 001
18§y~ I’SEIr—  ORI'6Y- ALINEINT 0 0 0
D'V H'Y  CDH-H  UCDH-.0)- S D Wi
p-lous. Py -tous,_ M.

BAIN I'0 = d = Jnssaug Avg pIepung

N S1'867 = *1 = ameaadwia} ouady Adreyiug

(B)s4t1g

{°418) spuon|d sujwoig

"(LS61) 786 *LT "sAud "wayD) °f “If ‘Aasuag N - pue uosuiqoy g Y,

(9561) ¥ ‘8L "20S W) “awry °f *stadg - °f pue vosdwoy] g *H ‘NenIg "Q Y 1980y LW,
(IS61) 65T1 *61 SAYd ‘W3yD [ ‘VBWHOH [ "D Pue AYsmoinD °§ “H

"(ZS61) 0E8 ‘0T "SAU4 "way) f 'sauof 'y "7 pue uosuaydaig “A D,

(2961) §91 °L€ "sAqq way) °f ‘Kasdsy -g ] pue []amOQIN S Y,

*(§961) 9€TT ‘Th "sKud WAy °f ‘Yuws "4 d PUB INRL "H M ‘undag ‘W D,

(Z961) 88T ‘99 "WYD "sAyd “f ‘wAg 7,

S3JuvIsjoy

-3 o O X 9ESI'8T = =91 PuR . QI X €EEP 0y =Y/ are
eruau Jo sjuswows [ediduud sanp oy 3SuUB s 01 ANISUIS 10U ATe SUONE[NIEI ITRUIPIOO [BULIOU Y TEY) 1nq 06 APorxa 100 Ajgeqord
$§ 3[nasjoln snoases A ul 33Uk Y1 eyl ddtpul ;[ 12 undag (,$'98-¢°08) [eIsKId Y1 wr asoyy uey 18re] AYSHS .06 3q 0) pawnsse
seam J[Sur puoq 3 Pue [RI15AI Y1 Ul IS0Y) UO PISE] AIM SIDURISIP puog Kesucg pue uosuiqoy Aq paureiqo asmdnys [msA1d Awi-X oy
Yum pue 012 s1530y Aq poutuuaiep 1wawow djodip Y Yim SURWOH puB AYsmoInD Jo endads YN YD Qim Ju3isisuod ST Anaunuks
sty ), endads oy Jo sisk{eue aq ug £ 1212 undag £q pasn sem ssdawered saoqe Ay Yua (Anawwks ) smiongs [epiweiid [euoSena) v

4 Souof pue uosusydng Aq pouodas aJom SAIPNIS UBUIRY STOIAAL] "UOHE|NJ[RY 31BUIPIOOD [BULIOU S} WOI) P3UIRIGO Sem
1_UID [QT = S0 IN{RA Y|, "S3[AII{OW INOJ AP JO AU W PIALISqO Jou st Sa * K|qewunssad ‘Adusnbaly 2Anoe URWRY SuD N PUR A S[RIUNLEPUN
3AndRUL pafelyul Af 103 pasn aram pinbi Sy) woy sonA wewrey “pinbi] i jo e1dads uBwEY A UL PUNO} | WD L7 AQ PAULILUOD SI pur
Aadsy pe amo@o AQ PaAIasqo u3xq sey sed a1 Joj ;WD GHT = S ANBA S, "SIUSUAMSEAU PARIFUT J13Y) JO SSURT Y1 PUOAIq Seam YIIym
4 10y 1daoxa ;12 undag woyy usaywy are sauanbaly [eusuEpUn) YL, *AOSX PUB SALD ‘SAL ‘S41Q ${NII0OW Ieirants Ry 30} SUOHENI{Ed
STRWIPIOO0I [BULIOU JO SURAW AQ SUOIIEAIINGO YY) Ae]auod pue endads (aseyd pinbyy) ueurey pue (sseyd se8) paresyuy 3 voda L2 undag

Adosuz pue Apoede) jespy

"M S1°86T 12 d1vls 2dualdjas Lig pinbyy oy 0)
paisnfpe uaaq sey Yorym 2ig snoased uodn paseq sem oWy LIbiy—~ = (M S1°86T), H'V SAf} J0J N[EA $ UIANS “I2JAUILIO[R J1BQRIPE UR Ul
PAMSEIW 334 YIMYM T3 GUIA 7 JO UOHORA JO SAUA{EIUS WOT) PIALIAP SBM PUR  UIAIS WO ST _[OW (Y ['T F BIL 8Ty — = (N ST'S6T), 'V

uoneuuod jo Adieyiug

o3 L\ OF X €8Y0T'E = Y] ILU[ JO SIUSWOW AY) JO onpoId
(ferxe 4)

J06] = 429~ A Pue [06] = 3-~1g—] SI|Suy puog

V 89 =d-8 'Y 6L'1 =d-i ‘sdumsiq puog

*r5y :dnosn) wwiog

pmD 1 ySi1d3A wnuend) v punoin
@ spe (1) zig (1) 69¢
D sy (Dlisz] (1) L85
@ 9 (1) se§ (1) £89

wI n uo ‘a un ‘a

- - -
SIORIAUTA(] PUR SIOUINDAL] [BUOLRIGIA

oWy 1T 3 78y — = (M §1°867)
1O 1T T 8S°EIr— = (N 0)o 'V

p-1out _M.f T39°¢TE = (N S1°860)S

SL0968'PLL ='W sSYD vaal {s448) apuony supuoig

UG U U U (O

J. Phys. Chem. Ref. Data, Monograph 9



437

NIST-JANAF THERMOCHEMICAL TABLES

(B)'ssaug

{¢31gs) epuonid epjwoug Injing

98v01—
£5E°01—
vITol—
L0001~
0766~

Loyl
£Lvel
9LL’St
98T8I
LSTIT
OtL've
£r8'8T
RBL'EE
SY8'6¢
£OrLy
09¢°9¢
90L'89
066'$8
NS°L6
163111
6vE°0f1
QR9YS1

1€L°¢81

I91°881
OLR'RET
966’6387
HLINLINT

301

(32q 1) ££61 19qWS30Q -INTIAND

(une [) ££6] $2quang SNOIATI

9604071 €€6'106—  v¥I'I88 SEO6T9  O068'SLL  ILLLSI
SEO11 0TE06—  L9ES9R 99§9T9  6ETELL  WOLLSI
£EIPEl 059°016—  16S°6v8 190%79  THSOLL  LSLLSI
8’8601 WEYI6—  9ITEER SISIZ9  86LL9L  6VLLSI
9LY'€901 EI6I6~  IvORI8 BI6BI9  900°S9L  IvLLS]
¥£0'8701 0STEL6—~  89TT08 L6T9I9  YOITOL  TELLS!
615766 YOELI6-  S6VORL €29°€19  OLT6SL  €TLLSH
876956 18€166~  €TLOLL WS019  TTEOSL  YILLSI
97126 6IESE6—~  TSEVSL SEI'B00  BICESL  YOLLSI
175°588 LOT6E6~  T8I'6EL 81€S09  9STOSL  €69°LSI
YOL'6v8 o6~  PIVELL 0SYT09  EEILvL  T89°LSI
ZI8€IR WLW6—  WILOL 0ES665  SYEEVL  OLITLS]
SYRLLL 96£0S6—  08F169 SSSD6S  LEOOYL  LSTLSI
08 1YL IL6ES6—  SII9L €15€65  SLELEL  EYOLSI
¥89'S0L LOVLS6—  1SE099 €EP06S  LB6EEL  6I9°LSI
16v°699 088096~  68SHH I18TL8S  €ISOEL  €I9Lsl
€TTELD 1ITP96—  8I¥'8I9 990V8S  IS6'9TL  L6SLSI
088965 LSYL96~  OLOEID ¥BLO8S  8SEEZL  6LSLSI
yor 098 819°0L6~  EIEL6S EEYLLS  IS96IL  095LSI
ueees €69°€L6—  RSSISS HOPLS  $SESIL  OVSLSI
LovLey 189°9L6~  SOFS9S €ISOLS  vO6IIL  BISLST
89LOSY I856L6~  PSOOSS LE699S  LL6LOL  ¥6¥LSI
1371 214 L6ETR6~  SOLVES 6LTE9S  O8YEOL  69% LSI
1LTLLE STI'S86—  095'8IS SES6SS 189669  IWLSI
€IPOre 69LL36—~  BIFT0S WLSSS  €LESED  TIVLSI
T8V°€0E 0£€066~  RLOLSY YLLISS  OP6069  6LELS]
08r'99¢ 018T66—  TEILY SPLLYS  8LE9R9  HYELSI
LOV6TT £ITS66—  609°SSY BIFEYS 189189  SOELSI
197°T61 1vSL66—  183°65F 6LEGES  Ip8OL9  €9TLSH
0O°$S1 008'666—  LSI'VT¥ YIOSES  6YTILO  LITLSI
SSLLil P66 1001—  SEVROP 6vSOES  S69°999  99I'LSI
$6€08 STIVO0I—  YTLT6E SP6STS  RIET9Y  60I'LSI
09670 01T9001—  SIOLLE LOT1ZS  9SKSSY  LYO'LSI
£5P°S YTR00I~  SICI9E STEOIS  SPI0S9  LL6961
671Z6— ¥TOI0I—  1T9SKE 16T11S  €TTVH9 006951
L8L°69~ TITTOI~  SE66TE 960505  1L0'8€9  EI8'9SI
¥IS'L01 - 8SIVIOI-  65THIE OEL00S  ILY'IE9  SIL'9ST
wesyl— 1609101—  €65'862 181°66Y  $00'ST9  S09'9S1
STE8I—  OLORIOI-  REGTST LEY63Y  SYO'B19  6L¥'9S]
eIz €S6'6101—  L6TLIT S8PERY  69L019  SEE9SI
1657~ 9%6F 101~  UIIST 60CLLY  SPIE09 69191
6y L6T— LSEEL0T-  SOO9ET S630LY  OVI'S6S  LLE'SSI
yLLSEE— OYR'STOI-  8LYOTT STTYOY  €IL98S  €SLSSI
ROIPLE~ 6v¥'LIOI-  SIGTOT 6LTLSY  LISLLS  88Y°SSI
18971 - 988'6201-  ZRE68I LEOOSK  OOY'R9S  SLI‘SSI
[aax I ISE1E0I~  T8TELY SLYTYF  L6ERSS  86LYSI
70106 — OFOPE0I~  STYssl USYEr  SELLYS  IWEVSH
1€0°675— 1’901~ SIgErI WETY  SIE9ES 6LLESI
PTIRIS— SSTBE0I-  LILLI 6LV YEOVIS  LLOES]
£6£°209— €8EW0I—  60V°TIT 9680y TSLOIS  981°Zs]
SS89Y9~ BPIW0l-  SYTL6 SSU66E  10€96Y  €E0'IsSI
$T5989— %SIHOI~  SITT8 9II68E 99 08F  LOS'6¥1
SO 1ZL— SZIT66~  T9€L9 LLLBLE  VL6IP  bevLvl
08TSSL—  0I9T66—  SSLTS 60I'89E  ¥LVEVP  IESHYI
£0T68L— IRLT66~  66Y'SE IWELSE  LosITy  sigovl
801678~ 8BET66—  €OLVT YS6OVE  ISP96E  OKG'EC]
600°0Y8— S08°166—  €LI'SI EITTVE  86STSE  HOS6TI
0£8°9$8~ IEI166—  €egli LSOBEE  69FL9E  9LS'ETI
R0P'ELR— 1€0°886~ LIS’ S66bEE  66S1SE 789911
SLERBR - 088TL6— 8610 OS9EEE  TICWEE  6S¥LOI
L6RRER~ TG~ 0 RYOECE  BYOEEE  €LOLOI
966’106~ RE6S96— €68V — ISESEE  ISLSIE  LILS6
€09FI6—  681'V96—  LIC6— 9R9TYE 6096  9OTIR
156°LE6— €0T656~  SSLSI— LIv0ly  09%TST  09I'Ly
9IS €56 9ISTES6—  CEV6I— ALINLINI 0 0
oV H'V CDH-H WCDH-9l- .S o)
1100 f -0ty N[

BIW 1°0 = .4 = 2Inssa1g %S prepus)s

N SI'86T = L = aamusadwa} duajay Ldreyiuyg

0009
006§
0085
00LS
0058

wi

(6)'ss4tag

("31gs) epuoni4 apjwoig Injing 10956902 = ‘W SVD vadi

“(0961) TELL 95 "0 Aeperey “sueiy, ‘uspsng "W L pue ‘Kunjy -y 'S M ‘Aamay ¥,
(9L6D) 6Y¥ “T9 ~950123dS “[OW [ “XO "4 M PUE *3|JON T "y ‘Tismozprews 'y Y,
(€961 966 ‘6€ "SAUJ "W [ ‘Y[ "M "V PUR JEANIN "M H,

(896D "dd 97 ‘€-0LT 10N YI3L, "pumls "Ing BN 'S N,

PL0E9 (818 ‘LL-1e-T1 ‘(SO Pu ()5S SIqRY, [EMUAYOOULYL VNV,
S3oUAIBeY

2Wo-3 Ol X SE8E 1L =77 =87 pue wd B . OF X OSH1°ZE = ¥/ :are vruaw jo suawow [ediound oy,
1 *4SID 40j 3n[eA play-2d10) A
waly | W C7¢ = 9 ABWNSI A\ "PIAJOSAI U32q 10U SBY %4 Jey) pue (Sem 1g-§) Spow Kusnbay mo] sy s1 pueq uewEY SIY) TE AN I
"pauSISSEAl 3 PIOYS , I 12 DISMIZPIRWS £Qq | _UID 0T = %4 TN SIIEdIpm \°S1D 20} S|qe[iRAR S0USDIAY “5S]D) 10§ eTep [endads  xutew-uoSe
pue aseyd se8 Wol} | _wd ¢ Se PAIRUNSI ST Y2IyMm 199)Jd XLIBw € 30} ss1ousnbay pauiodar sy 1snfpe g o 1P 12 Dismazprewg Aq suoinpuod
uoyejos} (V0SIE) XLuew 15pun papiodal SiS1g jo endads uewey pandxa-1ose| pue pareiyul oY) uo paseq e sauanbay [euonRIqIA 3y,
“Aurensoun sy aziseydwa 01 s1oRIq Ul A8V) PUB (M S1°862),S JO SnEA  20eyd 9 “paselq ApySis oq Aew yoer pue
JeanaN £q pauodar syiBua) puoq Y e Sunesipur \TO ¥ L 06 SI S[8UR 4J-S-1D Y1 J0J anfea djqisnerd asow y <1013 Aopmay Nn pauoda
SASIO Ut JIBUL 4 J-S—D P 10§ (,9'16) SN[2A SY) WO} PIIRUINS SEA OAYM 76 Sem JSUR PUOq 4J—S-IF [ o1 Sununsse paje[nofer uam
syiSus| puoq paidope iy, winnoads [2UCIIEI0N PAAI3SGO 1 JO SIsATeUR UE w0y ¢2Uder pue JeanaN £q pasodoid suarsurered [eingonus oy idope
am “Ansunuds *3 Sussassod anasjows dot [EorNALWAS € S15.JSIg 1Ty 1BIAPUI SIUSLIANSEIW ,1dosonoads [ruoneIqA pue (PARMOIIN
Adonug pue Mpoedes tesH

o1 BEP 91doosonaads £q pauoddns st uotsnjouoa

SIYL “S3[RI3J0Ww oMy asAN ul Tefius A13a 81 Suipuoq suliony myjns p Teys Sutedpur S4SID) 10} PUNOY 1B Yim [BOHUSPE ST 3N[RA JaLiE]
). "ApAnoadsar ,_jows- 0y €°1 1€ PUE ,_[OW-[Y L9 T §'0ELI 3 OF PIIEII[Ed ame AR12u3 Puoq .{—§ U2ow pue uoHEzZIWome Jo Adpeyiua ayy,

" fouws Y

€451 ‘U8-IG0S)2q Woy (1g—~=4S))q 0 an[e padope 1 ureIqo Im UFOS Pue SIS1g 0§ sploy diysuorejar s rey Surunssy N..~50m u

£313u3 puoq [D—§ Uesw ) sown |°f st \$4S1D W Y18uans puoq |—S St JO OLRI AJ3 1B S1BRI[ED OM “SI|NIZjOW SULIOfYJ INJ[NS P3IR|A JO ISBD

a1 U] “suone]anod A31su3 puoq woly SISIg Ut puoq 1g-S Sy Jo ySuans SY1 SIBWNSI I "I PUR 5§ JOJ | UOHEBLULIO} JO SAA[RYIUI JYNVS
i 9 Suuiquios Aq _jow-y Z¥ T Q'€LT 30 KRI2u3 Puoq 1G-S € WOy PATIED ST ,_[OW-1 6 T 625 €56~ = (N 0 ‘S “ASH).HY

uopeunod jo Adjeyiuz

$M12- 3 [, O X £9699°1] = 2f8J¥] =1uau] JO SIUSWOW JO 10npoIg
(jenorenbs )

06 = +3-S-+d  ‘[.T6] = »d-S—19 55(8uvy puog

Y W61T=14-S 'Y L6§'] = 4§ :saoueisiq puog

) :dnoigy wrog
y=0 1 B3 wmuend) Jelg puncin
@) 268 (6L
(@) st (1) zos 1) L6s
@) €Ty (1szel 1) ¥69
(2) 0ss (1) 129 (1) s¥8
wo ‘a u ‘a uwd ‘a

- - 1-
sa1oeIauadaqg v_um saiouanbasy [euoneIGIA

-low-ny {6 + 8'7L6—1 = (A SI'86T). PV
\-1ow-0% (66 + €'€66—1= (1 0). A’V

owt -1 [T F 8v97e€el = (4 S1°862),S

(°4519) spuoni4 spjwoig Jnjing

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

438

(B)'1*4a

{1gH) spiwo1g uaboiphy

Yo
L0
16L°0
108°0
118°0
180
1€8°0
WO
£68°0
980

(129 1) $961 3qQuadas “INTRIND

(une 1) 5961 3oquandas “SNOIATI

05888 096°65— £7L°207 ROL'S9T  66V00E  90G°6E
SOCRS ST665— S6LYOT YIIS9T  SERE6T  LSY6E
SS¥LR— 6LR65— 55007 IESPOT 191667  SOV6E
wov'L8— 65— €16961 0£6'€97  9LV'R6T  6SC6E
L1698~ £SL6S— 086761 61€°€97  O0BLL6T  60E6E
TEy'98— SLY6S—~ T50°681 669T9T  TLOL6L  8ST6E
Y7658~ S8C'6S~ 871581 690797  IS€96T  LOT6E
SSY'SR~ L8v°65—  OITISI 6IV'I9T  0T9°S6T  SSI'6E
Y96 Ve~ BLE6S— L6TLLI 6LL09T  SL8P6T  €OI'6E
1Lyv8~ 09765~  06E°EL SIF09T  91IP6L  0SO6E
SL6'E8~ YEr6S— L8691 OFYE6ST  EVEE6T 9663
SLYER~ 666'85— 165591 U857 9SS 1¥6SE
9L6T8~ o5¥8s— 669°191 990'8ST  ESLI6T  S8WRE
LT~ S0L°85— Y1g1S] $SELST  SE606T  STYRE
$96' 18~ WSS~  pE6EST L£99ST 10106  OLL'SE
ySYIR~ r8EBS—~  650°0S) €06SST  6vT68T  IL'SE
0r6° 08— PITgS— 161°9p1 SSI'SST 0888 1S9°8E
12508 - 6€0'85~ 61EW1 TEYST  TVIST  68S°RE
868°6L— 09¥LS~  pLYSEl SITEST  $8SUST  9LSSE
TLE6L— UFIS—~  pI9¥El TSTIST  LS9SST  197'8E
Ov88L— 6V LS~ T8LOLEL €I0TST  60LVST  V6ESE
YOCRL— YOCLS~  SV6OTI (81167 LELERT  STEBE
oLLL- 9lLs~ Liett VPEOST  CLTBL PSTEE
LuT- 82695~ S6T611 TY6YT  YILIST  I80°8E
9999L— LIS~ 18711 1098 81908  ¥OI'SE
oroL— 85695~ w11 669°LYT  909'6LT  STO'SE
6vSSL— RLEYS~ 9L8 L0} LLLO9YT  SOSBLT  EV6LE
€86 VL— €0T95~ 920'+01 SE8SVT  PLELLT  LSS'LE
Nyl PEOOS—  FOE00! S98YYT  OITILT  LOLLE
yESEL— UFSS~ £5'96 €ISV €I0SLT  €LYLE
TSTEL— 6ILSS~  OLLT6 9S8IVT  6LLELT  ELSTLE
$99°TL— PLSSS— 810'68 UL [0STUT  SWLE
YIOTL- orsS— LTS8 SELOVT  YOI'LLZ  LSELE
LyIL— LIESS— sig SEO6ET  SER69T  BCTLE
LL80L— SOTSS - 6I¥LL 00S'8ET  SEPRIT  MINLE
TroL- Y0155 - STIvL TECLET  T8699T  9L6'9E
£99°69— r10°5S - vEFOL SZIDEZ SISO OES9E
150°69~ SE6PS— 65L°99 S88VEZ  HEE9T U9
9€y89— SORYS— 10169 €O9EET  SSTIOT  00§°9C
LIgL9- 08¥S-  09P6S LTTET - 165097 €1E9F
961°L9— 1L ¥S— RER'SS £06°0€T L 243314 601°9¢
€LS99— QOLES-  6€2TS ¥RY6IT  SL6OST  PBYSE
Lv6'S9— 859 ¥5— €99°8F OlO8TZ  tHO'SST  SE9'SE
61€°59— PIOHS— €irsy 6LYOIT  SIOEST  09ESE
289 ¥9— 296HS — 651y O83YIT  ISXOST  €50'SE
¥50 39— LISS~ €01°8€ STTELT  OEORYT  LILPE
olpE9— SSPHS— 1597 L6VITT  SYTOVT  6TCHE
€LLT9~ 18€PS—  6ETIE 069%61Z  OIL'EYT  T06°CE
Y19 L3TYS— Uit R6LLIT  STOIWT  STYES
99¥°19— WIPS— 9SS 9ISSIT  OVI'REL  L6S'LE
°6L°09— SI0PS-  p6TIT LELEIT  TEOSET 6I1ETE
60109 0EFES— £60°81 9SSTIT  099IE  869'IE
86£°65— 665€S—  956¥1 OLT60C  S96LIL  SSOIE
SSORS~ 0IEES— 5811 L8R'90T  19R€LT  LIY'OE
6oRLS—~ 06675 — 2988 LEYYOL  9IT6IT  OLR'6
9T0°LS- 9€9TS— €06 90070z  TIFEIT  ESV'6T
£L595— 6P TS pEv b £9800C  LWLOIZ  EIE67
201°95— 197T5— 16T SYR661  OLTLOL  OTT6T
SI9SS— ozs- IS $SO€61  €LEEOL  LOV'6T
619°€5— SRY9E~ v$0°0 669861 6LRBGl  IP16Z
£ISES— 9t 0 669861 669'861  1YI'6Z
WE0S— LSY0E— £ov1- |LI661  L9SE6]  OEI'6Z
LETOP- L0S6T— 6587~ €9€10Z  LO0°L8)  YTI'6T
185°LE— 98- 1rs— S6SVIT  ¥R¥99l  SII6L
£09'8T— £09°RT— 88— ALINIINI 0 0
D'V H'V CLH-.H  UCDH-9}- S o]
|- fous- Py W-lowt,_X-f—

B 1°0 = 4 = aInssaiy apeig prepuelg

0009
0065
0088
0oLs
009$

M SI°867 = L = amjesadwia], 3duaagay Kdreygug

(6)'H%4g

(1gH) aplwoig uaboipAH +6116°08 ='W SVYD vaaql

“(6L61) “YIOA MIN ‘PIOYURY PURNSON URA ,,'SINIJOI IMWOIEI] JO SEISLOD,, *SIGZIH "D PUe 1qnH g "N,
(0961) 6Lv ‘91 BV wYanddS ‘vosun{IM Y "D PUR ‘3du4 D "M PINOW "W ‘H,,

“(0561) LLE “¥9 PURIS “Ing "IN "SIy f SI[Ad "N By,

(961 6221 V “9€1 "A3Y "sAud ‘ApioD “m pue sauof ‘0,

(S961) 0SP1 ‘9% "sAUJ WayD °f “nequyy, °f Y PUR sauref °D 'L,

(S961) OLT 81 2301228 IO ° 'SWSBIM "V "L PUE Ul ‘N WY 'H "d,,

*(y881) *S12d15] "Yueq °f ., USUNYINSIANUL SYISIUIGOOWIIA,,, ‘VISWIOYL °f,

"(LE61) OLE ‘EF WAIANNIF Z “URINSG Y PUE IOY Y "M,

“(€961) 12T ‘L9 WD "sAyq [ “JAUNN " °f PU SITIPURA T D),

(9961) 9EST ‘9961 "30S WYY [ “ISUUDS "V 'H Pur prmoY °d 'd,

(9561) L09 ‘09 "Wy "sAud “f Yred @ [ Pur ‘yeseD "] yoe] g

(¥961) STEN 'S "PUBDS WA TIOY ‘uAI0Y], °§ PUR J3uung °S,

“(€961) LTt 'VLI PuEIS “Ing BN "SY [ ‘SSQIQUIV *Y 'f PUE UOSTYOS ‘H ‘M,

(£961) LI6T ‘L1 "PURIS "WAYD BIIY “J3ULNG °S PUR UOSWYOS *H "M,

(8L61) £06 ‘01 ‘ufpounsayy, WD

T *8L6T ‘8T "ON WId{iRg VLVAOD ..'LL61 ‘SOnUBLAPOULIdY Y, J0 SANfEA K33 PIpUAMLOdY VLVAOD.. ‘dnoIn sty V.LVAOI~NISI,
Saoullejay

“Yeq 5u0 3o amssard 20uya1 B O ', _1OW-_MN-f 601°0 £q *PANAN0I 3nfeA VLYAOD

AP SEY,_jour, H-f ££0°0 F ¥69°861 = (3 S1°867),S “PI1dOPE Sn[EA AL, WL U0 JO anssaid IIUASJAL & UO PISEQ SINJEA 130q -tow _y.f
€€0°0 ¥ $85°861 3O | AN[LA PIPUAUALOIA YIVAOD AN Yum wawade up | jow-, Y- 685861 = (M S1°867),S 01 Pe3| suolien[ead Q0

‘uaa1d ospe are (SugH

10§ SIUEISUOD TE[NIB[OW Ardys  S1qZIGH puR JQNH tROJJ ST UONRINSYUOD J121s punosd sy, 21213 PIROW puE 331414 ,,‘Kplog) pue sauof
0 NBBQALY, pue sawef Os[e 33§ "$a103ds 21d010ss STI2AR Sip1 0) UOHDALIOD IR o1 1D 12 jUBY] WL} USE) AJk >0 pue g7 “x°m o JO sonjeA Ayl

Adonug pue Ajoedes) jeoy

"VLVAOD 4q pauo
3134 6~ $30u3p2y "PAdOPE 81 YOIy | _[OW- L1°0 F 8E'9E~ = (M ST'862)e 'V SN[EA A3% 31 PIpusUNOIA |V IVAOD ‘(ENgH 104

uolleuuod jo Kideyiug
Y Sevbiv 1~ 1-W3 ¥0000°0 ¥ TECEETO = >0 W2 §T0000°0 = £0T99F'8 ="
1=o0 1-WI2 €00°0 F SPTTSh = X'» (U2 L00°0 F 91816497 =»
1 0 +X
8 U 3 arels

W3 wmuend) pue §9AY] U0l

(—IOW-Y 110 F p198 — = (1 SI'S6T) H'V
oW STO F 09°8T~ = (A 0V

§-10u, _M-f ££60°0 * 669°861 = (M S1'860)oS

(+gH) apiwoig uaboipAy

J. Phys. Chem. Ref. Data, Monograph 9



439

NIST-JANAF THERMOCHEMICAL TABLES

(B)1stHHa

(1g°His) suejisowoig

9TeL—
HTL—

9RT1—
yeo'l—
€vL0—
£0r°0—
0
v8ro
vol
11871
€6LT
/66°€
1S
9589
T8
Syo0l
SE1T
(244

(495 4
SREBL
159 S€
HLININI

3 301

(52q 1) 9£61 9w -INFLIND

(une 1) 9£61 12quIBQ "SNOIATID

Yor' I8 60TILS—  YRYILS W99y 6VETES  69ELOI 0009
yELSIS LSYTTS—  6hLE9S Vve6VEy  SPSOES  SYELOL 006§
100°96L SOLTIS—  910°ESS ocEey  OIL'STS  61€L01 008
wreLL €S6TTS—  SSTILYS o0L'lEy  ¥¥89TS  T6TLOl  OOLS
61S0SL YOTELS—  LSSUES vZO0Ey  SY6¥IS  YOULOl  009S
[Iy143 LSYELsS-  TE80TS sic8ty  TIOELS  YETLOl  00SS
0Z0°SOL SILECS—  O1i0IS 0869y SYWOIZS  SOTLOL  OOVS
£97°T89 OLEELS—  T6T66V L8Py WO6IS 691101 OOES
1057659 ©TYIS— LS8y yZO€TY  00OLIS  YEILOl  OOTS
YELOED SISYIS—  S96LLY wriy  16VIS  L60LOI  0OIS
796°€19 S6LVIS—  LSTLOF 6PE6IF  00RTIS  BSOLOI 000§
¥81°16§ IR0°STS—~  €S5°9SY €oVLly  SE90IS  SIOLOT 006y
00r°89§ SLECIS—  PSRSHY SySSIy  TEV80S  TL6901 008y
a19'sys £89°STS—  65I'SEY €6SEly 031905  ST6901  OOLY
€18°TTs L66STS—  69VFTY SO9'Ily  ISYEOS  SL8901 005V
600°00S €TE9TS-  VILEW 085°60F  TESIOS  1T8901  QOSP
S61°LLY 099975~  SOI'E0Y SISLOF  CEI66y  YOL901  OObY
6LEYSY 010°LTS—  TEVT6E 9Iy'SOr  6L996F  YOL9OI  OOEP
TSSIEY YLELIS—~  YOLISE UTEOY  691V6r  8E9'901 00TV
QIL80Y SLLTs— YOI ILE LRO° 10V 009°16¥ 6957901 (11114
OLS'SRE SPI'STS—  ISV09E LSER6E  696'88F  P6Y'O0l 00O
S10°€9¢ SSSETS—  QOR'6VE 085966 PLTO8Y  EIVO0I  006E
SY10bE €86'8T6—  8916EE osTYeE  1ISEsy  9TE€901  008E
LT OEY'6IS—  OVSSIE 83166 LLOOSF  €£T901  OOLE
18€¥6T L6F6TS— we'LIE 9sP'68E wruy TE1°901 009¢
vR6°1LT SI§SPI-  PICLOE SL698€  6LLVLV  TTO90T  OOSE
SHO'05T UeSHI-  8IL96T 8€KP8E  SOLILY  €06'SOI  OOFE
YO8yl LIO9¥1- YEV98T 1¥8°18¢ |V 89 vLLSO1 00tE
861967 yorori—  ¥9SSLT IBI'6LE  S6TSOY  €L9°SOI  0OZE
R0TYIT PTeoPI— 800°69T BSYOLE 619y LY SO1 001€
€STTUT S0SOPI~ 69 YST ¢Oo€LE  ssY8SY  OI€S0l  OQ0E
16200 LILSP1— LY6'evl 08°0LE 126vsy $TIGOI 0067
1267881 1S69p1— b €6 €987¢9€  9ETISy  OI6301  008T
weoLl QOTLVI-  YI6TIL SY8YOE  YIYLbY V69Ol 0OLT
£SOt g6rirl—  90sTT PYLIOE  SLYEVY  CYPEOL 009T
ySETSH 108°L¥i-  9LOT0T 955°85E  LBC6EF  §9IVOI  00ST
[$2 9641 CEUSP1— $L9°161 oLT'SSE w1 sep ¥$8°€01 oore
121%.71] SRY'8YP1— 90¢T 188 668 1€ BTLOLY €05 €01 00£T
1LT911 BCRRYI— SL6OL1 [e74°3894% SEV9TY v11°€01 00TT
NTHol wrevi— S8I'091 TERTPE (4% 144 (L9701 0012
€126 0ST'6P1—  EYVOSH oEUIPE  TSE9IF  691T01 000T
TE0°08 9001—  ¥STOV1 80€LEE  9LVIIF  L6STIOT Q06T
11629 owosl—  9TI0gl 8SCEEE  0S9'SOF TG00 0081
9LSS 98¥0S1-  690°0Lf €LT6ZE  TO6'66€ 831001  0OL)
sEloy L16001— 60011 opO'STE  YSYEEE  SIE66 0091
LE69€ wIol—  01Z001 69907  9LY'L8C 66786  00S)
YL 89€101-  8EF06 9E19IE  SEL0sE  INIL6 00Vl
o6v81 LUSI0I—  S6L08 6ev1IE 63SELE TILS6  OOEN
5T6 wriol- gl €LS90E  €66'S9E  850F6 00Tl
7000— SHEI0I~ Y6619 ses'l0E veTLSE  160T6 001
19T6— vER 101 — 66878 8TE967 LTT6VE LyL68 0001
ISR — &99°101 — 090 vr 1967067 LI66EE 69 006
LT - S6TI0I—  6ISSE 15y $87  LUF6ILE  98CER 008
88BOf — S¥9°001— SOELT Y88°6LT 9L68I¢ LLS6L 0oL
9T6'Sy— HI66— 6£9°61 SYEVLT  LLOLOE  S6LEL 009
09LYS— 61786 LevTl R80°60T  T96E6L 09069 005
090°65— S1EL6— 9906 S1L99T  19898C 9L  OSY
TSTE9— SLT96—  OLSS 9997 LEC6LT 61079 OO
$0EL9- 630°S6~ usz 160692 LECIT LISLS  OSE
269°69— 0€CRL— 2600 19v'79T  v6LI9T  ISOES  OOF
1SL69— WTRL~ 0 99YTIT  9rTIOT  S9RIS  SI'86L
909°0L— SLYOL- yIre- S0£€9T  TI9EST  9SLLy  OST
€6£°0L— USRO— VLIV~ 19699T  S65EPT VT 00T
£97'89— 0999— 178~ LRIT0E  SL8LIT  1LOTE  0OF
ofR 19— R 19— 69711 ALINLINI 0 0 0
OV 'V  CDH-H  UICDH-01- S o) N/L
(R ] -tosu M-[

BIW 1°0 = od = JMSSAUG A0S PIRPUEBIS

N SI86T = "I = umeiadwa], Uy Sdpepuy

{B)s*H4g

(1g°H1s) auejisowolg geELObLE =W SV9 1v3al

“(£L61) 908 *DTY "20S “WAPONII[F [ [MIS "H Pue WIH °d

“(SL6T) 8¥8 ‘79 “SAud "wayD °f ‘[9ssny f “g pue A3[sned D Dy,

“(9L6D) 709 ‘8€ W1 sAud “way) ‘{assny 'Y ‘g PuR FE]D g °f ‘A3jsned D "Dy

“(9961) “HOA M3N “2U] 0D puRNSON UBA “d .. 'SS[NRION suuolefjod Jo endedg JONSE,, ‘SIZISH "Dy,

(S961) 1St 17 BV "wiydondxds WedddW D A pue Burg f W ied 4 'd,

(ZL61) OF ‘65 SAN—SQUSN ‘fyonouewiys "1,

“(IL6D) 8901 ‘978l YPSIOPNIEN “Z bL6]) €27 ‘0EV BV wiyoondads ‘jony "y pue uoyd) °f Jadang “Hy
“(S961) ‘uopuor *A131508

[eonuay) A1y, ‘g) ‘ON “1and ‘93ds ., Wwawsddng sIdURISIQ AOTRIAML,, ‘356l U "ON 19Rd "33dS , ‘s3duelsiq dnuoeul,, ‘Uouns g "1,

“(0L6D) 06€ *pE 25013dS O T “3AQOY "D 'V puB ASuuro "IN “d KoMy Yy,

“(1L61) £86 *SL WIYD "SAYJ °f ‘UoSuIg "M 'S PUE USP[OD "W A Sury A N,

-(6961) $OSL I6 "00S WA JAWY f ‘UOSUAE "M °S Pur usplo) W ' ewekning 'S,

*(S961) 0SS1 ‘69 wayD 'sAyd °f ‘uraswag [ 'H,

(go61) dd p9Z ‘£-0LZ SION "Y22L PIS Ing PEN 'S ‘N “[p12 tewSem A °q;

(SL6Y) LSY ‘P 1§y "Wy SAYd [ JSPEYIPIN "d Y PuR I3YPEYOpa V °S,

'91-0£-9 (DNSTH9L-1E~T1 “GNSTHID ‘(B)ISHE '(BNsM1g S3qEL [edoruaydounsy] JYNVS,

SaouaI9ey

“wrepodwiun aq PNOYs SIIEIS PINUIXI O} NP SUCHNQLIILOY) *|_UId OOQOY Feau st IGFHIS ur Siels

PAIaX2 15amo] Y1 TeY) 5153880 | IHHD Yim  UOSLIEAWIOD) 7| 1D 00OTS ~ T WMLIXEW © Y3l pueq 3snyjip € pue suondiosqe d1Uo0NRYD
Suikj—ySmy [eIoAds SBY JGTHIS IEHD Yim A3opeue £q 'y, 3q 01 JEIS puno1d JUoNI3[R S JWNSSE PUB SALIS PIUIXI 193538 IM

o 1P 12 1ieg Aq pawd eep paysyqndun qita 22152 e1Ep Mau L, BNOXS UOMNJOSAS JaMO] WOLY

SALISP YOIy  s315usnbaly pAIdIY3s §,IYonoUBIYS opasiadns synsal 33y L, “UNIONNS SUI) [EUOLIEION PUE SINOIUOD pueq JO SISA[EUE U0 paseq
am swawudissy 1012 19813ng £q 1913wondads SuneiS e yum panseaw enoxds parenjur aseyd-sed woy are sarouanbayy [euonRIqIA

Lwd-8 . Ol X O1TS°61 =27 =9 PU® ;. 01 X 1L660="]

are esut jo swawow [edioupd YL SUOHEUILLILD [RIMOANS snojaaxd iia JUDWIASE 9|qRUOSBA Ul A IsAyl s1drdwered

(*) [euonmInsqns ury 1oyiea sawered [einons (%) A3 idope o "SIpIfEYy JnOj JfB UI Sums 3y} Kpaadaya st dnosd [Apis o e
PSPRIOUOD SIOYINE 3|, "SAUR[ISO[ZHOUOL 10} A} JO SuLI0) 31401081 10} 70 12 A3[M3Y] JO BIEP SABMOIDIUI UO PIST] $1 AINIINIS JEINIS[OW 3L,

Adonug pue Aoede) jeey

*oFP'V 3o uorejodiajur seaur) Kuo Ajusnf e1ep Jqejeaz

S 1ef) JUIS PUR JUNH PIP SB “9pR{ouod 9 “o-v1q°H1S J0j uosLediod B S 250 13y} sapnjod , sanfea asays ul Kjureaadup ‘Teswuadxa

UEY) J9YIR3 PIIB{RO[ED B SAN[EA SURmiSesn e swmnsad op 1pI2 uewiSem Aq panajes gD pue f1GHD JO SINjeA [Py uO paseq

‘u guMm  FPY JO UOIRLIBA J1ND B pidope AL, 1oNpeydpny pue J3NpeyIpny £AQ pamataas Apuaoas axom 3sayy, “°-YIg°HD JO SInjeA Py

m uosiediuod € ¥93s pinom am jreuuo 1HFHIS 30§ paidope 1 se yons uonejodiaiu resujuou e Ansnl 03 urepIdUN 003 3q 0) sreadde
(3)1gH1S 103 anjea [usmpadxas Ajuo H41. (S HIS Pue (S1gIS Jo sanfea A usamidq uonejodiaiur seaut| 4q parewiisa st (3 S1°862). H'V

uofleuuod o} Adjeyiug

S0 3 o OF X £966L°€ = /BI¥] BIAU] JO SIURUOW ) JO 1onpOLd
S0 T 801 =3g-1S-H %S0 F Zy 011 = H-IS~H s3|3uy puog
Y 0IzZ=38-1S 'Y S00°0 + 98| = H-IS SI2uBisiq puog

*¢y :dno1n wod

§€=0 [1] ySiapn wmend) AvIS puUROID
@)92e9 M 9oty
@e9r6 © cogs
@re60TT O o0z
wod ‘a wo ‘a

- -
saprIduaSaq pue sardusnbar] euoneIqiA

(loun-py [L1 T 4T8L—1= (A SI'86T)HV
low-ny {21 % +819-1 = 1 0)H'V

(oW, M- 12°0 ¥ Lb'T9T = (A SI'867).S

{(1g°H1s) auejsowoig

J. Phys. Chem. Ref. Data, Monograph ¢



MALCOLM W. CHASE

4

(10)*'N'HME {1g"HN) opjwoig wnjuowwy “(S561) Z0S *IE ISHUAD PUL BT "M Ny,
<(0Z61) L1 ‘P11 ‘WayD ‘Siouy “Z ‘MOssey "Hy,
“(T961) LLYT ‘99 WD skyd °r ‘eikiog 'V "Q pue ZIMOYEN TN W,

. . (L1-9161) 16 ‘TS "19S SUV PRIV ‘WY 20 ‘UewSpUg "M ‘dg
$961 12quA2S “LNTHAND 2961 TN SNOIAT “(LZ61) 6€E “6T1 "WYY "SAYJ “Z ‘UURWSYnY "W PUB UOSWIS A ") “UOWIS "d,
“W161) €171 “‘vr “iskud "uuy ‘plemd ¥,
“(§961) STIT *8E ‘wedef "0§ "Wy “Ind ‘T3S °S pue €30S "H "RIoS "W,
(ST61) S “LE “90S "WYD “JPWY ° ‘PIequoT "H “Y Pue IS "V,
*(s961) "dd 99 ‘7 SAN-SAUSN “puels "ang TN "S'N 1Y ‘4 ‘A,
“(6061) 8¢ ‘9 "wsy) ~Aiskyd “Z ‘voswyof D W ',
*(8T61) ¥6T 208 "WAYD °f ‘[13NNg Y PUe SHWS 'V,
(WI6T) €9€1 ‘9F "20S WD “JaWY °f “WIA[ED d Y PUB IWS "V,
$30U3I9)0H
*Kjaanosdsal
o BIKIOG PUB ZUMONTEI PUE [, 15 Aq P310dal 19 3 17899 PUE FL9 JO SIHN[EA ULE | sjenba (8)2gH + (8)THN « (IG'HN uonoeas 3y J03
s1anpoad uonisodwodsp ) Jo anssud (2101 AP YIIYM 8 amesadius) a1 31 “X L9 S PIIE[NI[Ed sem uonisodwodsp jo axmesadal L
gleq uonjsodwossg
-anssaud Jopun pIuIIISRD | ‘MOSSEY WO udfE) sem sy 3O SnjeA AL
ejeq uoisng
Ny E
(IDBN) 1 35%4d  (1D5D) 11 35eud pue 3 S£T 1 (1D5D) 11 oseYd (feuoSenar) {11 aseyd Y 801 1 ([euoSena) 111 3seyd « (1D5D) Al osEud
Ajpureu ‘suontsuel) aseyd pIoS 33N Ase WA D 12 [RIOS 0 Surpiodoy “SISAEUR [BULIAY [EHUIYIP £q PIUULIANGD Sem YIIM aTkiog
pue Zumorely pauoda sem M 90 ¥ §'61p =L cuewSpug Aq waa1d aam (V) vonisuen jo Adpua pue (1) amesaduia 2y,
ejeq uonisuely
M I'LLT-T 10T 1P 12 uouns Aq pue *3 [0E-6€1 'PlEAT
AQ paunseaw OS[E M santoeded 1esy arnteradway mop YL “(IND'HN pue (IugeN ‘(19)IDEN 30} 50y Yiim uostredwod Aq parewuns?d
234 Y GOE SAOQE SON[EA 49 R[L ;P12 [RIOS WOY PIUEIGO A3 (3 S1°86T).S PUE sanseded 1eay (3 SE-€1) amiesadia Mol HyL
Kdosnuz pue Ayoede) 1eeH
*SUONEUINLIAP
Kysusp 19au00ul Jo 9snd3q A[qeqoud [j3oInd pue sHS £q SNOUOLS 3q 0) PIIS SBM UOISNIIU0D S "%0] 0} P3IsBALIIP UOIEIOSSIP
30 333p oy ) 199 01 paseasdu] saumeladuss UonoBAL sE pUB €45 18 pasodwiodap (39)1GTHN JO %8 AJuo Tey paredipul sinsat pajenofed
sy, “samesadiud) WAIIP 18 (IUGHN JO UOHRIJOSSIP JO saa133p Surpuodsauod Y p3ALP A3 | “UIA[RD PUE YHWS Kq pouodas sasnssaid
wnuqnba oy Suisn) S PRQWOT PUE (IS Aq PANSEI OS[E 1M (19)1g"HN Jo sonposd uoneidossip Jo (3 199-€LS) sanisuap 1odea 3y,
‘j-low-[e} 0 F §'Sh st IIEd 4Aq pa199]3s “eIEp UOHN|OS WOY PAEA[EAD InfBA (N S1°86).H'V Surpuodsauod
L (_fow-0 €1 F WS 1LT—) _[OW-[8Y £°0 F 679~ ST PALH[EAI St (DNGHN 203 (3 S1'860). 'V JO njea s ‘Appansadsas (SpgH
pue (S)HN J0J ,_[ow-[edY [L'8— PUE L6°01— = (f SI86T).H'V Sursn *, _{ow-[e3% 7°0 F TSy st paidope (3 S1°86T).H'V JO InfeA 1,
e e KM ST omeer  imoo  scvid oo d
- s - A ] ISIRWOUEN [RIIaS S8y YO F ISy SLLISI'ELS guosuyof
WLt WOl Dee foid  iem  soie  dewel o PRSI 805y LIDTOSSH  SIE99-56v09 omg pue s
6215 T10°801 NTHT-  SISS6 syLeLl  LLs0ST  TOIYSl 00l adoosiuaiosy g6vr €U0 TISY T09L90F'9LS JHRA[ED pue g
pEe o mEe oD R Sein o amn 00 pasn wawdnbg I Wi samog
1wz o- 069'€ 190087-  LOVES L6661 9S8SIT  SLL9TI 008 ,-lows- 23 ‘(3 S1'862)H'V
98€T HeIe— LR~ 101y 0S0I¥l  80L661  090°SHL  OOL
i s A an mm oSS e . s e o
NOLLISNVAL P oLl Zo0s)  IS¥TL 000TIY SYL “Spoyisw mej pIg PuB puz A Yioq £q uonoeas uoisedwiodsp A Jo H'V) saueyd Ad[eus X1 Aen[eA 0) pakojdusd azam sasmssaud
T<—>>11 Lzeol LSOLIl  €81T¥1  $RT6 00OTIY winuqijinbe paniodas syi ‘UOISN[IUOD SIY) UO Paseg UOHBIOOSSIP a1adwod yum pase Ksusp odea Supuodsanod sy jey pIended
v s81OvI— 0S695T—  90C6 orol 996l LILI6  0op sem 1 yoIYm wayj |, ‘popaw uongjodenxa,, sy parjdde siogine 3y ‘paureiqo sanjea ANsusp 2y Y93y 01 I5pIo U] “sAuMIRIG) [RIIAS B
W0t yivsLI— 18S1LL- 910 P8Il 6EEI €68'88 O0F *£jsnosueinuns ‘s1onpoid uonisoduioasp Iy Jo sanIsudp Jodea pue saanssaud winuqinba 3y1 10q PUILLIIGP [2INJ PUE SHULS “JIIWISU}
9ER°0E Loo9Ll - WS- ‘0 Faz xRt bz gl 919'88  S1°86T —isudp s Suisn *SI01ESISIAUI {RI2A3S AG PUNSEIW U33q ARy (BugH + (S)'HN « (12UGTHN uondeal ay) 1o} samnssad wnuqinbas Ay,
€SL'ES PIRSOT— WLy9T—  0658— €IR0ZE  YOSLL 0898L 007 uojjeuuod jo Adieyiug
osyTTY vy e 39192~ 0Z8VI- LRR'EBI  069°6C €’TYy 001
TLNLINI - 1L6¥ST 16T ¥$6'91 ALINLINI 0 0 0 wMOUNUN) = L HY NTSIg ="y
N 30 OV HY  CLH—-H  LCDH-Dl- § Do 110U TCTE = H™V Ay ="U
5 fout- [ R ¥ low-pf €1 F §1LT— = (I S1'860H'V j-lows,_M-f $8711 = (M S1°862)eS
eI 1'0 = 4 = 3nssaiq AEIS pAEPUEIS M SI6T = 1 = samjesadwia) Bduaspy Mg | . 10W- €1 F 0667 = C10)H'V
{10)'N'H™8 (1g'HN) opiwoig wnjuowwy 9YZre'L6 =W IVLISAHD (19"HN) @pituolg Wnuowwy

J. Phys. Chem. Ref. Data, Monograph 9



441

NIST-JANAF THERMOCHEMICAL TABLES

(6)'6H"1g

(1gbH) spiuosg Ainosap

yiL—
SILT-
2L~
-
-
oL~
WwLi-
ovL1-
IsL1-
osLi-
oL
ori-

(Xeq 1) 1961 $2qWI INTIIND

{une 1) 1961 2qwaoq SNOIATYd

998961 sv6L 005°€€T SIise  TE0°06€
TLO¥61 6£0°62 $80°677 9P0sE 06T 68€
sl €V9'8T 89T 66L6VE  LES88E
o 88t 9T 06007 STI'6VE  €LL'L8E
169's81 906°LT 6067512 €PYBYE  866°98€
1687781 (3 k4 6£511Z 6vLLYE 1Tose
S00°081 wriLt 181°L07 woLye 11$°$8¢
€LILLY w69z $EFT0T 8IEOYE  RESVEE
SEErLl 099'92 661°861 009°SyE  TLL'ESE
€6y Ll 86€°9C yLIv6l 6S8YYE  ££6I8E
9v9'891 9¢1'9Z 198°681 oI'vre  6L0°78€
Y6L'S9Y PE6'ST 0557581 oveeve  0ITI8E
L£6'T91 EELST QLT18t 196°ZvE  STE08E
L9l I86°ST 1665L1 OLwe  vireLe
€1TLS) 16€°ST €L 8560V 90S8LE
orEvst 6rTST 97891 yEIOve ILSLs
SISy oTrse o Y6T6EE  LI9OLE
€09’V 1 (440874 886651 LEV'BLE  r9'SLE
8Lyl 9E6'FZ o9LsS) €95 LEE  OSOPLE
1S8°Tvi [98VT 133241 1L9'9¢€  SE9ELE
L6'6El SI8VT 333241 QOL'SEE  665TLE
£60°LE( SLLYT et 6Z8VEE  8ESTILE
E1TveEl ocLvT 066'8E1 LLgEEE  €SVOLE
EC1El Lyt ST8PEL 0626 THE69€
[43 4141 (Y4 44 oL9otl LO6'tEE  FOT89E
1L5°$21 €9LvT L7591 988°0tE  LEOLOE
169721 LRLYT 96£°TTH IW8'6IE  6€8'S9E
g6l 818YT oLT811 8ILBIE 609 V9E
YE6'911 9S8V wivil 899°LTE SPEE9E
Lsovil 006'+Z 650011 BECHTIE  YROTOE
it |Y6VT €86 501 LLESIE  YOL'09E
60€°801 000's 806101 WBIPIE  €I€65¢E
LEY'S01 ¥S0°'ST SYE'LE LS6TTE  L6¥LSE
1957701 801°ST €6L°E6 SBYIZE  £IP'9SE
669°66 ror’se 5L68 8LEOIE  BERVSE
€896 0TS €7L°S8 61061 BILE€SE
0L6'€6 oLTST SOL'18 VEFLIE  8LYISE
6or'ts 1£¢°ST 869°LL 16191€  €L66vE
057’88 88£°ST €0LEL S69viE  LGI8YE
L1331 s 61L°65 WItIE  EyeEore
15523 £05°ST wL's LESIE  SOPYPeE
069°6L £95°§T 98L'19 SS8'60E  PLETVE
€r89L L9 LEY'LS LOV'80E  8ETOPE
000'vL Y69'ST 668°€S €8T90€  BBGLEE
19911 L9L'ST ueey SLEYOE  LO9SEE
91¢'89 SPEST Lsosy 9LETOE 180°E€E
L6V'S9 0£6'ST E4 1K 8LT00t  BBE0fE
vL9'T9 09T €97°8E 1L0°86T  rOSLIt
86865 1zrez €8CVE ovL'S6T  66EFIE
150°LS 8TT9T sisoe WTE6T  LE0TIZE
SSTYS weo 6599 66906  RSELIE
oL'1s yor'sl 9I8'TT 866487  60€€IE
669°8Y ¥659 £86'81 990°S8T  L6L'80¢
SY6'SP €9z 891°1 TE0TRT  OOL'E0E
0ozo9Y e roe il LOFRLT  LETLET
R6L'TS 8S0°LR st 6LLSLT  ££606T
S¥T9s LSY'LS 069°S TIEVLT  RS6'98T
9EL’6S Yox'L8 608°€ €00'ELT  9IST8L
6LT€9 087’88 SE6'l T66'1LT 175Ut
09¢°89 621701 6900 S8ESILT  8IL'ILT
186'89 81I'vol 0 S8ESILT  BESILT
ILYL 1sLoli 98L't~ 6PITTLT  LOOSIT
€0r'78 610%11 w9e~ €T6VLT 118957
88986 205S11 SLI'L~ 9E0P0E€  68TLET
[24311 Lzssti ETOI- LINLINI 0
o'V H'V  CLH-H  UICDH-.01- S
[ &}

B 170 = .4 = 1nsS31g A1BIS PIEPUTIS

SOTYY
60T
8L6'EY
SOB'EYy
Ler
6£9'EY
SISEY
Tiv'ey
66Tty
981ty

woey
656TY
ov8IP
£ELTY
619T¥

05Ty
£6E°TY
6LTTY
bl x4
€S0y

(BT U e

0009
0068
008%

wi

N ST'86C = = amenadisa] 3ouaa3)3y Adpeguy

(6)'BHug

(1g6H) apnuocig AindJoW 6082 =W SYD Tv3al

"801 d €21 ‘111 Pue 901 "d *S11 ‘HI "Subg (0§61) “HOA MN ‘PURNSON UBA ,,*S3[nI3jojy dnuorel( jo ensads,, ‘Saqzisy 0,
*(0961) 19L *¥9 "WXYONY3IF Z ‘PUrPIM "M,

*(£561) dd 19z *uopuor] ‘[jeH pue vewdey) “pa pug ,,'sSINIAON dnuoiq jo endadg pue saiSisug uoeidossid,, ‘UopAED D Y,
EERITEVETETE

¢ PATRWINISD UM SIURISUOD [BUOHEIOY “SIpHO[YD Amassw ays yum ASofeue Aq yiSua) puoq suRuawWw 341 JO 6960
2q 01 palEWNSI sem YISud| puoq Sy, “saourpunge d1dolost [eIniey JIS 03 SUIPIOITL PASIOM UM PULISLA WOIJ SIURISUOD [EUOIIRIGIA

Adonu3z pue fy1oede) jesy
“swoje snoased ojur A313ud UOIRISOSSIP A J0J A3 ¥°0 F L0 SIS uophen
uofjeuuog jo Adjeyjug
y ezl =2 1-wd [€000°0] =0 110 {55500 ~°g
I=0 W §996°0 = (W2 6TL8] =°
T 0 +%;
3 , ™ E12 1N

WS1oM WMUEnd) pue [9AY] dUONd3H

\_[0W- P € F THO1 = (N SI'6T) 'V
|- IoW-£ 8€ F 'SIT = (M 0)HAV

1JoW, M-f 8ESILT = (1 S1°862)eS

(1g6H) epiwoig Ainosop

J. Phys. Chem. Ref. Data, Monograph



MALCOLM W. CHASE

442

(B)'1tag

{1g1) eplwcag aujpo)

(7eq 1) 9961 GWIXA  LNTHAND

(uae 1) 9961 32qwaN( -SNOIATYd

osv'o 10L715— 189°T0 1LSTUT 69%66C  B6USSE  OVS6S
70 6v105~ Tsov 119957 S0I'6E€  96TF8E 19965
€0 ov9sy— 6£9°LE or909¢C BCCBEE  OLTEBE  6VL6S
w0 vLILY— SPISE 199YST 8SSLEE  OETTBE 6086
220 1SLSp~ SL9TE 6L9'8YT OLLOEE  LLI'ISE  9EB'6S
1770 £LE VY~ €ETOE 969°TVT TLE'SEE 66008  8IF6S
9ly'o 660°€P— s SIL9EL SOI'6EC  100°6LE  TBL'6S
1170 6vL 1¥~ SHY'ST 1vL0ET EVEVEE  SRTLLE  969°6S
Lov0 €050 — 91T LLLYIT TISEEE  6YLILE  S95°6S
£0v°0 20£°6€— 0£8°0Z 618°81T 989TCE  POSSLE  L8E6S
86€°0 SYI'RE— 26581 06TIT OYSIEE  OIYVLE 6516
S6£0 Te0LE- ol 666907 £86°0E€  SITELE  188'8S
16£0 £96°S€~ gyl LTI'107 SHOEE  LIOZLE  8¥S'8S
SRED LE6 ¥E— uru 6T 561 LET6TE  SRLOLE  191°8S
98¢0 yS6EE~ Lweol L6Y°681 Lyeste W69t LILLS
£36°0 T10°€E— [144'] 0SL€81 oVVLIE  6LT8E  LITLS
18£°0 e~ 0£9'9 9S0'8LY TEC9LE 666'99¢ 19996
08€0 1STIE- 667 oTvILl 909'STE  POL'S9E 05095
|LEO 6T 0t - e L8991 L99°¥E 6198 98€°SS
2LEQ £VO6T— 6281 WEI91 VILEIE  990'€9E  1L9YS
Lo €68°87— 6670 S16°5S1 LUTIE SII9E  606'ES
LLE0 oLI'ST- 6€8°0— ¥950ST SOLIZE  ILE0SE  SOI'ES
RLED 06Y'LT- 100Z— S6TSV1 19L0TE  T00°6SE  +9TTS
6LE0 €£€897 - o9oE— Tiort EL61e 0I9°Lse £6€°1S
08¢0 €0T9T— uec- LI0'SEN OIL8IE  VITOSE  L6VOS
7860 L65°ST— 6LLY— £100E1 899LIE  SISKSE  SBS6F
YRE0 €10'ST— 69p°S— 101521 L6S91E  16C€SE  1O9'8Y
£3€0 rrT— o9~ 08Z0Z1 €05SIE  IS6ISE  SKLLY
06£°0 L6860~ 2059 1SS LSEVIE  L6VOSE  vEROY
¥6£°0 65€°€T— 9989 £16011 OFTEIE  YIO6VE  TYE'SY
86€0 68T~ vTrL— 79901 SLOTIE  LESLVE  OLOSY
wor0 1HEw— 06TL~ 965101 T8801€  BIOOYE  SYTIY
L0v'0 S6LIT— L TSL6 YS60E  OSYIYE  LSPEP
ZIvo 087'1Z- 98¢ L— €0T€6 6680 €I6TE  SILTY
Livo §9L°07— L1551 996'88 960L0E  PICIYE  £EOTY
€0 LT oT- 6£TL— S6LY8 09L'SOE  BLYGEE 8OV IY
670 YL 61~ YorL— £89°08 IREVOE  666LEE  SYSOb
9610 ¥61°61— 69— $T9L LS6T0E  TLTHEE  LyEQr
€0 RS98I — 1LL9- 19°7L €B10E  seybee  116%6€
1570 PII8I- 9659 66989 SS6'66Z  1¥9TEE SEST6E
6510 195°L1 - Ly'o— 0LY9 86T OILOLE  €TT6E
970 000'Ll- €LT9— £6L°09 8IL96T  SIL'STE 196 8E
uyo 91— 6£1'9~ 20695 666761  PI99IE  SYL'BE
L8Y°0 LS8S1— Lo9— WOES €0TE6T  SOVYIE  9LS'8E
66Y°0 oLTSI - 6£6'S— 161°6¥ 9TE 16T 0L0°TTE LEV'SE
Z150 069 ¥1— rLYS— ySESY 8SC68T  €6S6IE  €TEBE
950 o1~ YS— 9IS Iy 16748  €S691€  LITBE
€50 605°€1 — 26LS— SOL'LE LII'SST  €TIVIE  €vI8E
7950 S1621 - 18LS— 168SE SI8I8T  ELOTIE  990°8E
$8S°0 0IeTi— s—- S60°0€ 90v08T  YOL'LOE  6836LE
z190 PILI - 95— 00£°9Z LT LIv0E  I6LE
%90 6Z1 11— 9Lg— €IS YPISLT  8SI00E  LISLE
8390 £€5°01— rs~ TELBI 06TZLT  ROL'S6T  ¥ELLE
Lo LE6'6~ 69LS— 9961 96T6IT  9L906T  LIVLE
€180 6~ £LLS- oIz €0799T  9SSYST  v6vLE
¥160 fYL8~ uLs- 6r'L STIE9T  90BLT  9IELE
ov60 8608~ L9€°s1 909'S €89°197  OPIWLT  O6ILE
60LD SIS~ f¥'91 0sLE P6COOT  FOL69T  TYOLE
Y820 €061~ 676¥T €06'1 66€6ST  SERYOL  9EROE
009°0— wr'e stEov 290°0 €S6'8ST  RLIGST  ¥HSOf
90— SLo'e SLYOY 0 IS6'8ST  TS6RST  1€S9€E
€1z- ¥1101 ww LT~ ISS6ST  YSSIST  €O19E
LIS~ 8LOLI SSERY RESE— S9TTIOT  VISTPT  (RESE
66h'LI—  00SEE SLR'6Y SE6'9—~ 615067  8OI'ITT  VO6IE
AUNLHNT  SIR6Y SIg6r L166~ ALINI4NI ‘0 0
3 30 2V MY CLH-H  UICDH~D)- S D
s oW p-Joan M-

BIN 1°0 = .4 ~ amssaug NEI§ PIEPUEIS

0009
006§
0085
00LS
009§

i

N S1'867 = L = umeradwa], pujay Ldeyiuy

{6) 19

{1g1) epnwuoig sulpo] §808°902 =W SV vaai

“(Z961) 6Ly 1T AisAJ ADHY “WidS g 1,

*(0961) Sy¥ °§ ~somdadg ‘Jol “f ‘elesef °S "L,

*(0S61) “HOA AN *2U] ‘PURKISON UBA “( .. "SSINIOW dnuOkI( Jo NS, , *SGZISH "D,
(ZE61) SSE ‘TP "AdY 'sAyd ‘umorg "D "M,

(1€61) 8FS1 “LE "AdY "SAUd “1SOA "W "Q pue 138peg ‘W Y,

(1€61) §T9T ‘€S 08 WA “Jawy °f “IS0A ‘W "d PuB SLUIOWIW I,

(9T61) 8T €71 "WAD iskyd “Z PP v pue uAsuspog ‘W,

(9261) ¥ ‘€TH "Wy WisAyd “Z ‘BINN M,

S9oUaIR)OY

efeser Aq psuodal 2501 woly WAKYIP Ak SIULISUOD [BUONIEION
PIALISP ), ur]3S AQ PIAIRSQO Sem ‘UOHISURN [T, X~T[], B M PIIBIJOSSE ‘Y (0890008 & €] Jo wnnoads uotidzosqe pareiut 1,
1,5 17y PUB 3G 1,5, “so10ads 21d0I0SI OMI Y JO) °9 ¢~ G = PUB G ¢~ =
suonisuen ay) 03 Surpuodsanios 1gy Jo wnioads daemoIdI JY) pIzA[eUE oym (Eloser £q panodar asam 2 pue (sa1ads drdolost 95r1aAR Y1 01
P310A1102)°0 g JO SaNjEA ]|, e.w._uaﬁ_oz WOy pauleIqo e *’m pue °em ‘siySom wniuenb ‘$]aAd] 310N} ‘uoneISIuod Aels punosd Mgy
Kdosjuz pue Ayoede) jeaq

"(18-1)3g Woly PIAUIP S| IN[EA NLas

#+LL6 - =06 1Y - - 86T q Jumolg
£L6 Y0+ 60— 8T 9T~ 14 6T 88¢ v JSOA PUe SINONIN
oL'6 - W6T— - 1 S6b1 V  PURDS pue urdisuspog
w6 S50 8CE— LO'E—~ T 8LS ‘L'L¥S v OO

jlow-edy  jow., f-[ed  me[ pug Me] puz swiod 174 uone3y Samos§
CIST'862)H'V yua \-low-{e) ‘Ci ST'862)H'V L20¢]

*(,_1oW- P 80°0 + 8LY0Y) |_IOWL-[BIY Z0'0 F LL'6 S! pAwdope (3 §1°86T ‘3 19D H'V JO sn[ea
YL *2]qes Suimol[o) 3y ut pajuasard are (g) pue (V) uonaear 10§ sasueyd Adieyiua ay1 wiasj paaudp (Sug] J0j uoneunoy jo sardeyius 3y,
*-low-129Y 76' 14 Se paeIno[es s1 (3ug + ()] = (gl () uonseas 3 10§ d3ueyd Adjeyiua Sy UK "AS L18°] 10 ,_WI ¢ T 099'F] 3q O
PSIEN{BAS s 1G] J0j A315u9 UONIBIOOSSIP AL, (D] JO ) 0) snoSojeue st 1g] jo wnndads uondiosqe ) weys punoy ay sis{jeue [gUOURIGIA
e jo supaw g wsks T x-J1 G AP SB PA A ul Spueq JO 198 Jure} B pouSisse .umoug ‘swole jeunou are els soddn ay jo sionpad
UOHEIDOSSIP 93 1Y) UMOYS JAEY AU ], "UORISURN T, X2,V S} S& W PaLJIsse]d pue Ig] JO SPUEq PAreljul 3yj PIAIISqO JSOA Pue 335peg
*SPOYIAW ME| PIE PUB PUZ 31 410q AQ PAERI[ed Ak (V) UOHOR3L
10y sadueyd Adjejiua Suipuodsaniod a ‘sieisuod winuqijinba pauodal 953y) o paseq “patenjead Asm (V) UoNdRA 10§ JO9LT PUR T ISI
‘'S 18 SIS U0 winnqiiinba 3yt pue SOA pue SLUIOWOW Aq pareSnsaaul sem ()ig) pue (1)1gn) ‘(8F] ‘(30)1gnD usemiaq wnuqipinba
QYL ‘g pue ag *Zg ‘] ‘7 wAsAs ay) uo saipms Aususp jodea LG uondeA WS ) 10§ Y Seb1 1B SIRISUod Wnuqinba s Jo sanjea om)
PAALISP JpIunyas pue uraisuapog (SF] jo uasard ayr vy (8)ag pur (8)7H UsomIaQ LONJEAI JO SIRI 3 PAIPNIS OYM SRHRN Aq ‘Kjaanoadsas
3 8LS PUB L°LpS 18 £0£10°0 PUB $T110°0 3q O3 PAURILIAIIP udm (3)g] T = (S)ag + (3)°1 (V) UOndes A1 J0j sirersuod wnuqijnbo

uoneunoy 1oy Adiejug
Y S8yT="4 (=812 $E£000°0 = 0 1-UI3 89560°0 =4
[=0 , WD pLL0 =0 W2 8€°97 =@
z [6pe9s) “'ma S [ssio1] +1, 9
z [LL916] o 9 0gCTi ‘e V
1 08891 0.4 I 0 S X
3 L a(|g '8 L amg

SR WMUERY Pue S|3AYY UONI[T

\low. 1Y 80°0 ¥ 8L80F = (I SI'862) H'V
\-low-p1 80°0 ¥ SI8'6k = (1 0) H'V

(JoW - 56'85T = O S1°867).S

(1g)) spiwoig sujpoj

J. Phys. Chem. Ref. Data, Monograph 9



443

NIST-JANAF THERMOCHEMICAL TABLES

(19)' 18

(1a) apjwolg wnissejod

24961 YW SINTJYAND

1961 12quiasaq -SNOIATAd

6578 o9¢0°0vT— €ETP — 08S°6L 1Z6'Trt YL6'S61 089'¢8 00s1
yI56 €9T'S5T— IS0y —  $OESL €CE6EL S9TO61  L6L18 OOvI
08801 6L 0LT—- oIy~  1€CE9 PO'SEl €8TYBI  TIF6L  OOfl
o'zl T99RT— Qov LY — wy'ss [ 3381 810'8L1 0989L 001
LI 9LT0E— 63618V~ L6%'LY s6LZY  16VILl  €SOEL 0011
~—- diNOIT<—~>TVISAUD -—— €Iflp PITYZI  OYTS9T (989  000'LOOI
S16°91 [FAR Wisop- 9E8 0y 86Tl oL 91 11089 0001
TR 851 STE— 9IRO0P—  09THE SLL6I1  OVRLISI  LS9E€9 006
RIZ1T 11EpEE— 8P1°80y— $90°8T 9¥°S1l orsost Liv 09 008
1$9°5T TI9'erE— TITEOP— I OIOHIl  L49T¥1  +808S  OOL
9ELOE 0S0°€SE~ §9001y—  61v'91 9s¥'90l  LESEEl  8SE€9S 009
I88°LE $19°79¢€— tHLOIF—  0S80F 896101  699'€Cl  0OSTSS 005
L198Y LETTUE~ SETIIP—  90b'S 11086 SISII1 90%'€S 0O
¥IT'99 SPEORE— oIRE6E~  L6OO ov6's6 €979 00£TS  00F
05999 1€p0RE— 86LC6E— ‘0 6£6'S6  6£6'S6 6LETS  SI'R6T
€11°00! 12€°€8¢— 099'L8E—  SIOS— $E9001  60SSL £L86F  00Z
60€107  ¥6ESRE— 1SEL86—  I9L6-— 1960F1  6Y6TY sel'ey 001
JLNLNI - $£9°08¢— yL998c—  €ITTI- LININI 0 0 0
N 30 D'V H'V CD.H-H  UCDH-.0)- § e Wi
s-lowr- OF [ el ] E—

BN 10 = . = aInssalg amg prepuTiS

M §1°867 =1 = axmeradway aduasagey Adreyjuyg

(1) yhag

(1)) apiwolg wnissejod

(€561) L4 ‘1T sAud WA f “12d00) °g "D,

(€161) § 'VY "Z "skud ‘snuSely v,

(6¥61) +Tp "V YINOPNIRN Z YOI Y PUB ‘GUEWPJOD “f ‘SMISA) M,

(1161) 67 ‘P Wishyd uuy Jaoy 4,

(1161) L18 “L1 "WAYd0NNRIT "Z “UURWIPUIT 'V " PUE ISWAN ‘M,

“(1561) S8YZ ‘1T (Isuray, “5um) YSSN WD udD °f ‘upfysnde] 'V °§ pue AclINS ‘W °S,,

(4961 *1 3qu205Qq) ‘vonEdunWL [euossad “aossouua, *98pry e ‘AIofeioqe] JeuonieN 8pry YeQ ‘uppomd S "V,
“(IS61) L ‘86 *1 V "I9S ‘IJediuuag 19§ "Pedy “uuy ‘pofeisny ‘v,

“(LS61) LOY “THTV (uopuor]) 00§ Koy "d01q *GOSLIOW 'V °f pue 13g "L "M,

(0961) 1 ‘€9 "ON [A V 'J9§ 9201UUd] 15§ PEIY ‘Uuy ‘B[EISH 'fy,

“(0b61) £20T ‘01 WY 1YdYSGO "TYZ ‘BAOSLJANS "IN "W PuR ‘A0IS W °S ‘Aodod "W W,
“(LE61) €£T 081V "WayD ~iskyg “Z “Unmey M pue 28ue g,

"(LE6I) €S ‘TI "TYZ WYY UIRDI() ‘ONUNP,IS o "D PUR AGIOP3] S 'V,

(0£61) TOE “LY1V WD) NisAyd “Z “S{joyD "A pue ‘[3pung -y *aodod ‘W "W,

“(6T61) 6¥1 "L1 "I9S "ISU] UBNOOG BAON "SURIL 301 ‘SSEEl ‘O Pue ‘wostmof "0 W “J ‘uvewdryd Y ‘H
(SZ61) 191 ‘911 WD “iskyd Z *35ue] 'g pue Isnp °f,

(LO6Y) 6L “8S "WAD NIsAYd “Z ‘USP[EM, "L “d,

($961) "dd $T1 “1-0LZ JON Y3, "PurIS “ing BN 'S N,

"(5961) "dd 99 ‘T SAN-SAUSN ‘ PUEIS “Ing "1EN 'S " INEd "9 A,

S3VUBIRJoY

"(8)agty = (NgY T pue
(S)g> = (0}gy suonoear om) Suimo[[o} a Joj saSuryd Ad[eius I se PAIRNI[ED ATe 1WIP PUE J3WOUOUS O] UCITEWIANS JO STRaY Y|
ejeQ uogewlgqng

“s|1eiop Joj Ajqer prabiy ayy 01 1359y
eeq uoisng

4 12d00)) £q pauodas asop 30 1d3oxa
suonouny pardope 3y YIm 1uAWISE J[GEUOSEAS Ul AR SINSAT ALY, &39d00D £q pue ; snuSepy £q pauruuiap a1om (g jo satdieyiud
AL 71712 SHISRID) PUB "N PET-LET 4§30 13 T68-L 8L ,"UUBLIPUIT] PUR ISWIIN Aq PAINSEIUW OS[E uam (101G Jo ssndeded 183 ay L

‘- 10W- | _M-f 9L7900°0 = (4 67§ U0 paseq ‘79 amiesadwar moj pardope oy wioxy pateqnofed st (M S1°867).S ML
-uonejodenxs jeorydes3 Aq paureiqo are 3 £0Q1 da0qe sanfea I |, yrubjysnde] pue aorinyg Aq paunseaur
250 Yim JuduiaSe pood ul os[e Are Y 006 PUB 008 ‘00L T8 sAid[eyiud pIALIap Ay, q UnHOM AQ PAmIUILISIOP 1B iim $9uTe | _jow-feoy
66 =01 ST'862). H~( L001). 1 28uryd Adjeyiua paaudp i e os “Ajjeonydess pajejodenxa are Yy £001-07L ‘sniessdud) je sanjea 25
AL ) 1°862 ¥ Ajypoows paurof e EEp IO JO s1as Om) IS, ,, 'HiOfeISNA WOl uael 3B N §L°11£-§T'STE ‘Sandeded 1eay aneradwa)
431y Sy, “IA5wLofed dneqeipe UB Suisn | uosLIO pue S1og Aq pansea arem ‘Y 7'7LT-6C ‘sendeded eay ameiadwa) mop Syl
Kdosnjuz pue fioede) 1esy

“Anjejow feiusuadxd 153m0 4,
“UONAJIP SNuLUL O} PUB 3 1°86C OF PIISNIPE 38 SAN[EA4

0BlERH 870 Y4 6tLY
P32 aodog FANY] S0z (4434
QUL pue a5ue] €10 Y4 3.7 4
OUSLP,JIS PUE AGIOP} ¥1'0 (x4 683%
1P 12 rodog 610 0T v89v
1013 wewdny) 600 st £SLL
,O8UT] pue Isnp Leo ST LLLY
UPIEM 8z0 991 LZLY

J2inog sl e XA (-low-[edxy

S o), 1Y

£ 32UA3J21 woyy

paute1qo are *Appandadsal (QfH=)_3d pue (= ‘be),3 10 | _[ow-[e3) §0'62— PUe €09~ = () SI'86T)H'V Sanje Arejixne g, (,-low.ny

86L°€6€~) ()G 30§ _[oW-[edY ZY 6~ = (3} SI'86T) 'V ALAP am ‘(o ‘be)_1g + (o *be), 3 = (2019 uonseas ap 10§ ‘|- low-[eay

700 ¥ SL'v = (1 SI'860)H'V *3n[eA 152q a1 Sundopy “mojaq 2jqe i up pasnposdas are sanfea (oo *be), pry wauad wSig | 1oyey
AQ [1e33p Ul PIM3IAAL AIOM SInsas ALY, “sIoeSnsaaul Auew Aq pamnsesw uddq sey (NOFH Ul (g Jo ™y ‘uonnjos jo Adjeyus sy

uoneuuod jo Adjeyyuz

i-low-p §°6Z = g™y N L00] =1
110U $°0 ¥ 86L°€6€— = (M S1"86T). H'V -ou M-f $0°0 F +6°56 = (1 S1°867).S
\-10W-01 $°0 ¥ $£9°98€— = (M 0) H'V

€200°6L1 ='W TVLSAHO (18) epjwoig wnjsseljod

J. Phys. Chem. Ref. Data, Monograph 9



(ry4g (48> apiwoig wnisseiod

MALCOLM W. CHASE

444

L£961 YNEW JINTIHND 1961 30quiaq SNOIATAd
{(1Z61) L1 “L11 "way) “Stouy “Z ‘uepSnpy °S pue yny O,
“(1Z61) TO *£T "WAYOONNIT “Z WPV “d Pue S1quate sy uoa ‘Hy
*(0961) 0£8 ‘11 "MV ‘6L SI2USIS JO AWIPEOY MOA m3N 3} Jo S[euuy ‘puepiod L pue ‘poolj H ‘sfiofg g snopy g
*(0961) 69T ‘9 WAy “sAyd °f “SIparg "V "W PuB UDHOM( 'S V,
*(8561) 09 ‘79 WD syd “f ‘Sipag "V "W PUL UOSWOf "M ¢
.Avom— ‘1 uxEDOOh—v .=ot~um==EEOo —N:On.—& .Ouwwuacoh. .owv_m b iZ0] .boﬁgj [euoileN UMEM b 170 .ﬂmxuos ‘S .<~
*(£961) TOST ‘L1 "PURdS WD) BPY ‘pueioy "L, pue pool] "H ‘HnSol, T,
SaouaIsjel
‘Appanoadsar ‘uepSny pue yny pue JWIqY pue S15quatres uoa £q 3 8991 Pue g191 3q 01 pauodas sem duay
e _ ) ") 1wouow %6 08 PUB (GTH) IHUIP %S 61
wmm mmw.mm“ _ mmm.m “wn Mmew“ WMMMM“ Mw_ﬂwm MW% %Mm Sureruod yorym ‘amyxiu sodea Jo sjow suo 3onposd o1 pannbar Ad[eyiua sy se paienofed s, fP*y jo snjea sy, “araydsoune suo spenbo (g
SIS RLPSI— €T60Ir—  SLY6EL 08¥'L81  S6TSYT  €L869  OOET 1900 (S)1aghy pue (g Jo samssaud fenred oy jo wns AP Yorym je amesadwia) Y se parenoEd sty [£9] =7 “yuiod Suipioq gy,
156 Ly99l—  SITEY—  88VLEI S3LYRI  68ISKT  €L369  00IT ®ieq uofiezuodep
Yy YRI'RLI— 1€L9Tv—  006'STI 986181 B€61¥T  €L3°69  00IZ e
96 160061—  §996Ty— €168l €LOGL]  6ISBET  €L8°69  00OT .
155§ WwIT0L-  S19%y— 961 LEOOLI  SY6VET  €L869 0061 ¢ [P 32 1500y
oo PSEVIT— 6LSSEY— €601 98'TLE {91 1£2 £L8°69 0081 £q paureIqO UM SIUANUANSERU IILIO[ED WOI) | _[OW-[83Y L' PUB SIIPNIS wieSelp aseyd wosy ;_low-[eN 9 jo Sunpau jo sardjmpug
he MR OWIDT M WS WE WS omodes g
18L - 6ESIrh— 1 0 ; Y 1 o : . o 1 o :
ou's S10°Ts2~ I€SPP—  LL6ES ol STY8IT €L369 00s1 pue uppom( pue o1pg pue uosuyop £q poutuwIiop usm (,_jow-fy ZZS'ST) _jows-[edY ['9 = Y pue 3 L00] i1 padope L,
S8R'6 1S6797— 6TSLY—  686'9L SIo8S1  LO9EIT  €L8°69  OO¥I eleqg uoisny
mh o ms mmo oMy Gmn g oo o
889°TH S8y 162~ - 1 X . £ o
601 611'S0E-  €SS9SY—  LT0'9S €8Syl LSL961  £L3°69 00N voEuLI0} jo Adieyua 243 J0J PIST 1Y) 0} SNOSOJEUE JSUUTEL ¥ Ut PIIENINE St Eob:w UL
90591 ¥66SIE~  QEI6LE—~  OLO6Y LSOIP]  L60061  €L8°69 0001 31 0067-867 d8ues aimieiadwid) 3y 10j a1y paidope St InfeA 55 L
128 covTze—  SIL1SE-  £SOTY 0l09€l  StLT8l  £L8°60 006 3 0011-0101 98uwa ap u1 wep Ad[eyiud woyy uryiomq AQ PaALp sem (,_low, 3-f ££8°69) ,_low., M-[e2 £9] Jo Audeded eay |
€6v°1T 1L067€— OPREBE—  990°SE €L9°0€1  SOSPLI  €L8°69 008 Adonuz pue Ayoeded jesH
£30°ST YPI9EE~  PLESRE-  RLO'ST €90°STl  SLI'S9T €186 O0OL
R6R'6T wyerE- L60°88E— 16071 T6IL  YOVPST €869 009 O SI'S6DHV
3 "15€— 106€—-  +0I'v1 el Lia] { °
AL 5 L R A LYl o ae X 105 ,_[OUEIY $L'68— PUE OL'63— OF SPES] HEp ATENIXNE JYNVT Wilm Sinsa1 (zuawusdxs a1 Jo uoemquio] °,_jour[edy 8¢ St
£ILeo 6696 - LBYOLE— 6210 1757501 UL6SOY £L8°69 00€ SO[GEI 953y} Wod) pae[no[ed anfea Surpuodsaniod ay], Ajpandadsal ‘erep wia pue ejep anssad fenred wouy | low- e $<°¢ PUB 800 ¥ OS'E =
61119 186596~ T6VILE- 0 ors'Sol OSSOl €186 SI'S6L (1 ££01),0'v paurego Koyl “(E)gH + (DIDN = (B)IDH + (D3g) uonde A 10 wnuqimba [eanuayd syl patpms o2 msSoy
00z "pinbij pue [e1sk1d
me u33m13q ‘(M §1°862)o H—(M LOOD), H *Ad[eiud ut 30u13j1p ) pue 1™y Suippe Aq [1sK10 S JO 1oL W0y pAre[ndfed st (N S1°862). Y
uonewuod jo Adjeyiug
1 3o D'V oH'Y (L H-H  UCDH-.01- .S D owe
10w 9 M { e |-1owf} TTSST = H™Y N L00T ="
BN 1°0 = . = 305534 3je1S pIEpUEIS N ST'867 = 1 = amperadwd] asuasy Adiepug | 10w [T6v°9LE—1 = (I S1'860) 'V i-low-, -1 [obs so1] = (M S1°862).
(*yug (18y) spiwoig wnisselod £200'6LL =W amnon (1g3) spiwoig wnissejod

J. Phys. Chem. Ref. Data, Monograph 9



445

NIST-JANAF THERMOCHEMICAL TABLES

(19)* 048

(1g)) aprwoig wnjsselod

L961 YT JINTIND

-SNOIATAd

eI 10 = .d = amssayg el prepuer§

osLT 188°1€1~ SITSIV—  SSIILI 659681 I1Z1'VST  €LR6D  00ST
SIE wTevi— SSOBIP— 291491 ORI 69TIST  CLF6D 00K
SISE WLYSI-  €L60Th—  IRILST SS66LE  S6TBYT  €L®6D  00ET
156¢ LIF9l-  SIFEr—-  ¥61'0S1 6169L1  68I'SKT  €IR69 00T
f43 44 ¥RURLI- IEL9Ty — 90T evl [37A YA RE€6'1VT tL869 0012
967 1607061 — 996Tr— 617961 OVOLl  6ISRET  €L869  00OZ
LSS'S 1707 SI9TEr—  IET6HI 616991  SY6VET  ELXEGS 0061
07z9 YSEVIZT-  6LSSEV-  vRTTII YSTEI  LOVIET  €£18°69 0081
1969 SILSTT-  ¥SS8EY—  LSTSII SLEESI  vLILIT €369 OOLI
gL RLT6ET—  6ESIFF—  OLTS01 69TSSI  BEEILL  ELRED  009%
oLL8 S10TST— 1€ty —  €8T101 906'0S1  RIYBIZ  €L869  00SI
$88°6 IS6V9Z-  6ISLhY—  S6T¥6 ySTOV1  LO9EIT  €I8°69  OOvl
yLri €OI'RLZ—  TESOSY—  ROCLS 9TVl 6IvR0T  €L86  O0Cl
889°T1 SRY162— IwSEsy—  1ZE08 T06'SE1 9E¥TOT  €L369  00L!
I adl 611°S0E—  €6S9Sy—  E£EEEL 0600E1  LSL'961  €L8°69 00l
NOLLISNVL SER'99 YITYIL  S8S061  E€L¥69  00OLOOI

T aindri<-—>vVisAWD T €IEly yITVTL  OVTS9l  L9€R9  000°LOOI
SISOl 1Lrote- IVI'SOb—  9E¥Ob RTE6ET1 YOLVOL 11089 0001
LR'8) RCISTE-  OIN9OY—  09THE CLU6IL  OYRLST  [S9°€0 006
IRIT HEPEE—  BPI'SOP—  $O0ST 9OFSI  9vs0Sl  LIF09 008
179°ST UoEYE- TUT6Or— WL OI0IIl  9Tvl  ¥80°8S  0OL
9€L0E 050°€SE— $900IP—  6TH9I 95v'901  LEREEL  BEEGS 009
YLE SI9TYE-  ¥PLOIY—  OSEOL 896’101  699°€Cl  OSTSS 00§
1198y L6TTLE~ STy~ 90§ 1086 STSIIL 90%ES  O0OF
YT SPEORE—  9IRE6E—  L600 or6's6 €979 00£'Ts  00€
05999 1€7°0RE— R6LEGE— 0 66656  6£6'S6 6LETS  SI'R6T
£11°001 IZEERE~  099°L8E—  STOS— $E9001  60SSL €86y 00T
60£107  PEESRE— ISCLRE-  19L°6— 1950V 6V6TY syl'ey 00l
JUNENI  PL9RE-  YLOORE-  €ITTI- JUNHNI 0 0 0

N 3o D'V HW  CLH-H  UCDH-.01- § o] b.724

108ty [ )

N SI86T =1 = 3xmesadwia ], Nuanjay Adreqiug

(120)'94g

(18)) apjwoig wnisselod £200°6L1 =W

"SII¥I9p 10 S3|qEY [ENPIAIPUL 3y} O} 1J3Y

pmbip /o0l asoqe
e1sk1d M L001 03 0

ainodIT-1v.LSAHD

(18 spjwo1g wnissejod

J. Phys, Chem. Ref. Data, Monograph «



MALCOLM W. CHASE

446

(B)'yug

{1g)) apiwiolg wnisselod

£€5°0
1850
0£9°0
0890
TEL0
S8L'0
org'o
L6380
9560
Liot
08071
el
€1
€871
oSl

(q 1) £961 Y2 “INTHIND

(wie 1) £961 YT SNOIATId

Y0T'19- SIOVIE—~  €8TLIT WO6IE  ELE9E  YITY 0009
915759~ 160226~  £LO€TT 9SY'RTE  SOT9E  L9OTY  006S
€16'69— 1TroTE—  OLSBILT OISLIE  L¥SS9E  886'Iv  008S
yITYL- SIVRIE—  SLOVIT SSI'LZE  LISPOE 6061 OOLS
oFy'8L— L8L91E— 88Y°01T 68Y°9TE SLOYOE [1%: 9 14 009§
61978~ SR8PIE—  60£907 TIRSTE  €TEE9E ISLIF 0SS
¥88'98— LSOEIE—  REI1T0T STI'STE  8S6T9E  USIF  00bS
950'16— SOCTIE~  SLGL6I oTFYIE  6LLI9E  €65I¥  O0ES
961°56— 0£960E—  6IFE6I SILETE  88609€  vISTIY  00TS
$0E£66— 1£0°80€ — L9681 66TLE £81°09¢ SEV v 001§
18€°C01 - LOSE-  TESTS8I 9STTLE  €9€6S€  9SCIY 000
6T9°LO1 - 090°S0E—  10V°181 805°1Z€  SISBSE  LLTIY  006%
8YYIHI— LBI'E0E — [7x 4 7A] SyLoze 8LILSE B61IY 008y
8TYSHI— ToE-  I91EL1 69661 11895¢  6IUIy 0Ol
£6£611— T10E— £60°691 LLV 61 8L6'CSE ooy 005t
YECETI— $80°00¢ — £$6791 oLEsIE LTOSSE 196°0% 005y
6y LTI — |L6'86T— 198°091 sYSLIE LOTvSE I88°0F (00,44
61T1E1— 091 862— LLL9ST 80L91€ 89I°€SE €080V 00ty
T66VEL - ovI'L6T-  00LTSI TSRSIE  60TTSE  YILOF 00TV
Iv88E1 - 61967~  TE9evl Luevis  6ITISE  Sy90r  00ly
199°Twi~ SIES6T—  USHPI €80VIE  9TTOSE 9950 00OV
T OSEET—  61SOPI Il 00T6YE  L8YOY  O06E
657081 — LyL €62— riv ocl SETTIE [ :4% [0, 40,4 008¢
STOVS1— LoE6T—  LEVICT 6LTIIE  ELOLYE  SICO¥  OOLE
ELLLSI— 10v'262-  ROVRI 00£0IE  696'SYE  6YTOF 009
S0S° 191 — SOR 16T L3EPT LET 60E 9ESITE [VTANY.4 00s¢
617591~ 09T16T—  ¥LEOLI 69TS0E  CLIEVE  1600F  OOVE
616891~ LSL'O6T— 69¢911 YITLOE wy'ae ooy 00
€09°TLI - 10£062—  ULETL 1906 LYTIVE  T€6'6€ 00T
SLTILI - LLY68T~  €RCB01 810S0E 186666  €S8%6€  00IE
£€6°6L1— 16v°682~ 10V +01 SLYCOE  SLOBEE  PLL6E  O00F
6LS°€R1 ~ OvI'68Z—  8I¥001 860°T0F  SICLEE  V696E 0067
€ITL81~ ISR~ €9V'96 98y'10€  LE6SEE G196 00ST
LE8 061 - €6S°88T—  SOST6 OFTO0E  L6VPEE  SES6E  OOLT
oSy ¥61— ELT8RT— 95588 LY6'R6T  LOOEEE  9Sv6E 009
S0 861 — LEO'S8T— +ioT8 S19°¢6T I9ice 9LE6E 00sT
69101 — $IRLBT- 08908 8ET96T SER6LE 96T 6¢ [1.0:74
9ETS0L— 1€9°L8T— SSLOL £18P6T y81°8Z¢€ 91T 6¢ 00€7
PI8ROT— Yy L8T— LERTL SECE6T € 9Z¢ 9t 6€ 0077
S8ETUT- 167187~  (I6%9 WI6T  vIOPIE 9506  00IT
61T~ 6E1°L8T—  9L0'S9 807067  ITLTLE  SLESE  000T
YOS617— 966982~  ZEl'19 6vS'8RT  VILOIE  S6¥RE 0061
T60°€TL- 8S8O8T—  LYTLS 618987  €19RIE  PISBE 0081
£659TT— €IL98T—  OLEES €10°S8T  LOVOIE  TELBE  OOLI
o1 0tZ—~ 6857987 — 105°6% £TI°ERT 190vrie 0S9'8¢ 0091
1S9°€€2— SSKOST—  OYO'SK CPI'IST  691IE  89SRE  00SI
LoV LET— |1€98T— J2:18 1 4 £90°6LT 116'80¢€ YRY']E [10,4]
UYorT— 6LV9RT— teLE 9L8SLT £90°90¢ 0¥ 8¢ [s 0,9}
191 v+~ 9F0'98Z—  LOIVE OLSYLT  T66T0€  vIERE 001
0S9°LyT~ 28YSBT—  O8TOE SEI'TLT  €99°%667  OITRE 0011
9R0'SYT— 96L°S0T—  IW'OT 79697 YIOO6T  9E1'RE 0001
008°€VT— SOLYOT—  €S9°TT Ob8'99T  110T6Z  IVOBE 006
Y6£ 65T~ 6€9°€0Z—  ¥S¥BI 896'€9C  OFSL8T  O¥6LE 008
9SBYEL— SLSWT~  990°51 SS609T  LLPIRT  6I8LE  OOL
£91°05Z~ o8y’ I0T—  6RTII IWRLST  9s9°9LT  IOLLE 009
v8TSTL— 00T~  9ISL YYLYST  96L69T  IYSLE  00S
9L T~ SSL'661—  TS9S LBTEST  OYRS9T  OWFLE  OSY
291072~ 661661~  £8LE (86'IST W19 9IELE OOV
6Y°LIT- 005'861— 1261 €860ST  ILVOST  SSELE  OSE
L00°€IT— SEI'0RI- 8900 €6S0ST  19L0ST  TE69E  00F
YORUT- 6L0°031— 0 TECOST  TESOST  TT69E  SI'R6L
TR0°LOT- 69V ELI—  ILL1— SEI'IST  9S0V¥T  0099€  0ST
€500~ SOSTLI—  88SE~ SRYEST  OV6'SET  9S09E  O0Z
88581 — 660LI~  SLOL— 9S9TRT  9LENIT  8SOEE 001
ZS80LT— ISROLI— 601°01— FLINLINI 0 0 [V]
D'V H'V  CLDH—oH  UICDH-0)- S poe] .77
110 [y 1-tout M-

BJW 1°0 = .4 = anssalg ey prepuels

M 1867 = ‘1 = ameradwa] 3duai3)3y Adeyuz

(B)'ytg

{(18)) apiwoig wnisselod £200°6L1 =W SVD vaal

*(g561) "dd 197 ‘uopuo “pr] ‘(leH pue uewdey) “pa pug ‘SN0 MOk Jo eNdAdS pur sISIUY UonRIdOsH(,, ‘UOPARD "D VY,
(LS61) £LS “LT "sAyd W) °f Jasadwapy “m pUB 21y 'V 'S,
*(0S61) “HOX MIN *00) PURNSON UZA °( ,.'SSIRIJON ORI JO e1IdS,, SIqZIH O,
(€S61) 0PI ‘16 "A3Y "sAud “Iqey 1 '] Pue ‘397 Y D ‘U0spe) 'O d ‘pumdlqed g d,,
*(Z961) LIS ‘LT "A¥Y sKyq ‘Ap1oD "M PUB Y0y Y [,
“y61) T9€ T "sAyd way) °f ‘sakepy g °f pue wizZ H "d
(8£61) 10€ 9 "sAud "way) °f i H ] pue 1Kely g f,
(8€61) 10T T ‘11 39§ “Aluf) [euadu] OPIeYHOH 19§ "3 °f ,‘SOPIEH-I[ENIV JO sumssald Jodep,, ‘BMIN "M,
‘(£961 ‘9 Areniqa.) ‘uoliedtunurwiod jeuosiad
‘eiosauuly ‘[ned 1§ ‘Auedwo) W “YrewaSeH ‘1 "y Pue ‘(9961) 9LT ‘0L “WAYD 'sAyd T 3aSuisyon] g ‘g pue 1opuelg "W “PewasSey 1 M,
.=O_~N=—N>u .-Ou suotouny UEEUOE.U_.C U—Dﬁ AVNVT
wolj PAALIIp samssaxd ?mﬁﬁﬂ I93 241 Isn o AMVN._mav— pue AMV._MV_ Jo samssaid —N__bw& A} JO uoIEneAd 3y} 10j ..:o "0 .Eouﬁ:< pue
Siaquanepy Aq pauodar samssaid sodea [eion pardope ssoqine 3L (9961) LSy ‘1T "WIYD SUlEWNOy "A3Y BUEB ~] pue nasdnsmpy D I
(9€61) L8 ‘TY WADONYIF Z U3 “N Pu WY H,
(9T61) TTST ‘8 "20§ WD "Wy ' ‘Ysnqapoy "H M PUR 3201 'J H,
(1Z61) L1 “L11 WD Siouy “Z ‘uepSnjy 'S pue yny O,
“(1T61) T91 “£T "WIYI0IIF "Z WOAQ[V “d Pue S15qUaLeM UOA H,
S9JUasdjoY

znoads

JIUONII|I PAAIISGO UO PISEQ , WD OLLIE U ABIS W UR SIST] OS[R , 519qZ10H "paidope s3n[ea sty yiim wawause poos ur are A, ,susdwd)y

puz 1Yy pue ,,339qzusH Aq pauodas usxq osje ey (SPGH 10j SIURISUOD JR[NIJ[OW |, '] §2 PUBOLIQE.] WOl) PIUIRIGO $1 °0 JO 3nRA ALY

*sa10ads d1dotost a3eIaAr a1 01 P12AL0I pue A3y pardope Ik %4 puE °g “x°m °® Jo sanjea papodar xjy “Adorsansads wreaq PNIow IALM
I AQ UOIS31 JABMOIDIW St JO ISURI W O°G O) §°[ A} Ul I JO endds [euoneios nd i pareSnsaaul dary , ApIOD) pPUB Ysny

Adosyug pue Ayoeded jeay

Gugy =y (@ GhgA = (g (V) suonoeay

123 % 4nd To0x 10— 8505 170+ 1L°0S Sl 60°006~—+6'9€9 i aug%ﬂElEE_N
€9 — SEFTS— 6v'IS LI't FSI'9S 9 0r’626-06188 e n—uSc_BJ_u»NE
SyTy— 90F 1Y LIS 10 + 0’8 9 SI'EC6—S1'ET8 s | (BMIN
YOer— Y0¥ 70- +6'9 6’0 F SI'Ly 9z 091¥1-S68ET1 e o 1212 NrewaSeH
6T — S0xT1l 69'Ly St ¥ 079 S ST ELbI-SI'ELE!] e nwﬁazl.-ufo_:MEE
Yo — - veLy - I SI'eLsi . yRUl][—ZIuH
€0'ey— 10 % L0— S6'9v SO0 ¥ 08°LY ot SL'SEEI-ST6LTT « (dSNQIPOY—201y
8T — yoxvi- 9I'Ly 96°0 * 90°6¥ (W] S1'8991-CI'19¢1 . nqmvwszl.::x
8T — (A N oLoy 1€°0 & 8T8 14 SI'PS9I-S1°89¢1 v _Euu._p_<lwhun=utw>a
,_low. 22y ,lows _M-[ed  mej pug e[ puz sjui0d SNIL uondey 30umog
(M S1'86T)H'V yuq 1 10W-183Y ‘(N S1°86T) H'V ereg

"BiEp 20U250NYY dwole uo paseq [ uopAen Aq pauodar w1 yorym]
A3 S6°€ = 2@ WOy paALp, _jows 3y g'ey— Yum parediod aq Kew (,_[ow-f 17 F 6L0°081 —) |_[OW-[29Y §°0 ¥ $0 £ — = (] 867D APV
JO onfeA pAdR[Is ML N 8Y9I O L£9 woy sameiadwal 19A0 ASudlsISUOd JqeRIEwIal moys saunssaud Jowouow A1 Jo sujeur
ME] PIE PUE PUZ [P 12 YewaSeH JO Bivp WRLIQIIRDI JSWOUOW—IUIP SY) Yim JUASISUOD e Yorym [a[qer (S)1gey 3as] suonduny Jo asn &q
sanssaid J3wouow 0} pausAu0d are samnssaid asayj, “uoneaidsuen Jo uotsnyya Aq saunssaid | Juaredde,, 3o spogiow dnels £q samssaid [zi0)
PIUIRIQO SARY SIOIRSIIS3AUL SNOISWINN "MO]3q PazA|eue eIEp uoleziiodeA pue UOIIEWIIQNS YY) WO PIALIIP st uolewoy Jo Adjeyiua ayf

uoneuuod jo Adjeyiug
Vv 18T= 4 W2 10Y000°0 =0 W2 £080°0 ="
I=0 WD €£6L°0 = X0 WD P RIT =™
I 0 X
'3 ALt ) g

WSIdA WMUENY) pue [2AF] JIUOIIDI]

(loW- 0 17 5 80°081— = (1 SI'862) H'V
,_1oW-y 1'T 5 §80LE~ = (A 0V FPV

110w _N-f TEC0ST = (SI°862).S

(18> spiwoig wnissejod

J. Phys. Chem. Ref. Data, Monograph 9



447

(1917148 (1g11) spiwoig wnjpi]

NIST-JANAF THERMOCHEMICAL TABLES

9961 unf JINTHIND 1961 Jaquiaidag ‘SNOIATNd

(8S61) OLS *9¥T "puas 1dwo) ‘ouvlg W,

(9¢61) “dd 991 “g6£ Ting SSVIN ang S ‘N “AAPRA N "N,

(0961) 69T “‘¥9 "WAHD sKyd °f ‘S1pAg "V W PuB UDposaq S "V,

(1961) *dd 61 “T65 PIqt (0961) dd TET “p8S Nng sauly ang S N AN N Mg
Lt (3961 5quadd) ‘UCHEIIUNWWOD jeuossad “aassouua} ‘aSpry eQ ‘Kioioqe] [euoneN umEm YeQ ‘uniomq 'S v,
*(5961) "dd pZ1 *1-0LT 210N YRL puels ing "EN S N,

"99—1€—¢ ‘(ID)HOIT SIIqEL [BoNUaYI0uA ], JYNVI,

*(5961) "dd 99 ‘T SAN-SQUSN “Puel§ “ing N "S'} JaWed 'd “A,
S93UdI0JIY

“MO0] 001 JB SanfeA
og “poyraw 2doasokid e £q ,_jows-[e2) 560°¢ = (31 618). H™V uoisny yo Adreyiud sy pauodar ouelq - _[ow-[e3y 06T = (1 ST H™V
uoisny Jo Adpeyiud 2y 9aed pue ‘ummidy] AP ul walsks dplwolq wnnpy Sy Jo sApms uresSep aseyd Auos pomalaar  K3(ay

o 81paIg pue unpom £q 1310wn0E>

£HO'S 1607661 — SISVIY—  S6£81I cs99¢1  £STS6! I8l 000Z dosp e ur syswamseaw Adfeua woly pourelqo sem (,_jow-y 959°L1),_[ow-[e3Y TTH = (M £78).H™V ‘uoisn} jo Ad[eqiud pa1dagas ayy,
669°S ¥8TLOT- 1Usy—  Zsonn SYOEEl  SIZI6!  IOL8L 0061 ejeq uoisng
£€7°9 mS._Wn mwmwwu momwwm_ _nMom “ mwn%" ohnmn Sm“
05TL 9LT9EL— '98p ~ L 9L0’ 80v'8L  OOL . — . 8 ;.
6€1°8 6T 6HT~ SYTHE—  LL698 whwo.m_ awm.wh_ 6618L 0091 \-fowr, 3183 €0 ¥ 091 = (M} S1°86T),S Pue | _[owl- N-[B L 01 X IOE+0S Il = 3D paimwIsd sey PEIiC) |
- CreeST-  €STLVE—  SLI6L OIS0zl €6TELI  TI®LL  00S1 *9N[EA SIY1JO | _[OUL-, _3{-[63 G0 T UN[ilm SIASA1 3ALS SOpi{eY HEN[E IR0 Yum suostiedwo)) 3 1°86T 18 (19) puojyd wniyy jo Ldonua ayy oy
65L°6 wwwwwwu mmﬂmmm| w%. mw 626911 NSM%._ RLTLL  00v1 (12)IDBN pue (30)1gEN udamidq ouasdyip Kdonud sy Suippe Aq parEwnsa sem (;_[0W-,_M-[ 90'vL),_[ow-,_M-1® L'L] = (i §1'860).S
$9L°01 Y$97— I'€SE— L WrEll $PTI9l o'9L  00El y . B
s et C0ose_  Tovoe Tl e [l oy Quwmmz pue m_._uV_UmZ (11011 J0 mu_._u«.&wo Ay Yl :w pue mu...:? asa uo mw@n palewnsd alam santoeded BY paiejnqe Y1, @oz.u&v&
oLE€l 9SIST~  8I98SE—  860SY vl S696bi  SseeL  00fl *pmbi] pue [e1sA10 91 103 | _[ows- | N-[EI 9G] = (N £68) 50 PUB I'ST = (M £££) 3D 3udm BIEP SIY WOy paALSp sanvedes 1eay jurod Sunjpw
0%0°S1 6839'S8Z— SSII95~ sEFIY 65C101  LRLTYI  6LEIL 0001 18 [e1sA10 oyp 10} | _{ow-[e9Y O°L = (86TET8)eH SUIp[AIL ‘(M £88~€7L) popsw dorp ap Aq sa8ueyd Adpeyiua ) paunseaw sey unpomg
T8I Ll £50°962— €R€E9E—  LYPVE 6EI'LS Pivsel 1Lps9 006 Kdosnu3z pue f1oede) 1eoH
——— QINOIT <——>TVISA¥D -~ — L8T6T LEBE6  TLY6TI EEESH  OOO'EZS
ONW.M S.mw MMMBT Km m ov8T6  €8SLZI  SSYYO 008 *_lowr-[e $5°56— = (I ST'867). H'V ‘(= ‘be)idry jo uopeuno) jo Adieyiua aip
o Ly e '99E— O8R! €9v'88  00E6I1  89L6S  OOL s3A1S (oo * g g X 67— = -
f08°LT 617°61€— OR9'L9E—~  YO8SI YSO¥8  PECOIl  £809S 009 b ?m be)_id pu (= S Lr10 =o_§m=8 ol 3_&5.:5 e Ew JouonemquIeD oY parIqo O%IE Sem 1ot A0 o.N . Gicirae
o1zve vIc1ze—  Tieeoe-  secol 0oL6L 000l OSVES 00 = ‘be 1g),LFVA AL [, 1ow-[e L6¥S— = (A S1°86T = ‘Do _HO)EPY Wim , _[ow-[edy oy’ i1 — = (1 SI'86Z = ‘be ‘HOVDH'V
S6L'EY ELESEE—  YOLU'S9E—  TOUS LOOSL  L9L'88 €ETIS OOV wayy pAITAD(ED sem ©|_[ow-[eY 6799 = (1 §1'86Z = ‘be ‘4D, AV ‘voneuuoj jo Adfeypua druor 3y, 3 61°867 ® (xbengry « ()ugry
(75439 LS IvE— LEGOSE— 1600 91372 9EYL S66'8Y 00t 10j | _[OuL[ed 05 ¥ 0L9'11— = H™V ‘anEA 35%q,, 31 2AB3 pue umeIdly AP Ul erep uonnjos Jo AdEyiud oyl pamaraal Jaired
868 O£y’ IvE— TI6°05€—~ 0 LSOvL LSovL 6168y SI'86T (= ‘be)_1g pue (=c*be), 17 Jo uoneuwuo] Jo sard{eyiua Juol XY pue uoHN|Ip AUl 18
00z (23) aprwioiq wnmy| Jo uonnjos Jo Kdjeyius ayy woly pate[ndfEd sem (,_foul-f Z160SE—),_1ow-[22) L8 £8— = (M S1°867 ‘I I 'V
ws uoneuuod jo Adieyiug
+3 8o PV H'V  CLH—-H  UCDH—0)- .S HDowe |-oW-1 9691 = H*™Y Aers=""1
0wy (LS. U j-Iow-M $°0 ¥ 6°0S€— = (1 SI'860 H'V towt M-f [90 #L) = (M S1°862)oS
BJW 1°0 = ,d = Jnssalg ajeis paepung N SI'867 = L = umesadwiay 3suai3pey Kdpeyuy | umowyun = (31 ). H'V

(10)'r 7149 {(1g17) apiwolg wniyilT sH8°98 =W IVISAHD {(1817) apiwosg wnyyy

J. Phys. Chem. Ret. Data, Monograph 9



MALCOLM W. CHASE

448

() ENiT: ] (1g17) sprwoig wnyii

9961 unf JINFHAND 1961 1qundds :SNOIATIYd
(IT6D) Lyl “L11 way) “Ssouy “Z ‘uepSupy °§ pue Yoy ‘O,
(1261) 89S *LT "WAYIONNAF Z ‘ZINYOS H PUB SISQUIEA UOA 'H,
(4961 32qurada() ‘uonediununuod [euostad ‘3assauuay, a3pry YeQ ‘Kioeioqe] [euonieN 35pty NeO ‘unpomq °S v,
S92UBI9JaY
-s31qe1 (3)ugi] pue (S)gi] 295 UOHBULIOJUT PI[IRIap o] "Iawip Jo wadad ojow £7°67 Suureinod sodea o) pinbig
17 _ . . . Jo ajout 3uo Jo uonezuodeA Jo ey A se parejnofes st utod Surpoq a e (amixiw wnuqunbae-p), 4y “uepSnN pue jny 4q N 8ES|
*_wmuﬂw Mmm.mmwl mwmxwww| me.._x_u" me%“ mmw%w w»w.w m%m 30 wgod Suijioq o osfe pue zjnyog pue Sraquatresy uoa £q sjuswanseaw anssad Jodea [e10) woyy noEsmno W €861 JO (une | 1e) wutod
1569 9IS 6ET— viSviv— 970'86 LY LP1 956'10C 0LTS9 0081 Sutjioq Yy yum Juswaue pood ul s1 (N 795 1) N[eA S, (UONRINIED Ul PAiIa]Sau usaq daey siawkjod 1oySiy pue 1suI) Jeq Suo saydeal
€9LL 169°T5T— yeEoLLY - 66Y16 wyyyl  STTBEl  OLTS9  00Ll (8)agt pue (S)ugi jo saunssaud sodea [erred parenofed ) jo wins ) Yaym 1k unjeaduia) sy se uaxel 81 (umixiw wapqiinbaepry
LR Yo7 — 9 ELE— L6TR ormwt |9TT61 OLT'S9 0091 N i ° M e
0se’6 M—m. 89T — Mnﬂmmml SYY'RL 6SLLEL 9507061 OLTS9 00§81 opezpodza ¥ Adreyua Sutpuodsaniod au M CvEO:OET—Vam\!AV
2101 oT0eLT— oRUIfE—  BIGIL WIvel  zoessl  OLTSO ool aqym «(Sugi & (13gr] oy o1z st ISueyd AS1ua sqqIO PABNOED A YoIym 18 umeradwdl AN se udNEl St (IRUOUOWE])A Y
L1111 99FLLT- YR REE— 168799 SIvotl SIL 081 oLT's9 001 eleqg comaﬂNtam\r
621 I$9°I87— L6SOvE— ro8'8s piz gl {3 4YA] oLT’s9 00zl
oH9el £9€°LRT—~ wseTYE— LEETS €ETT 71869t oLT’s9 0011
LTSl v 6l — LOTvreE— 113454 IRLLIT 165°€91 LTS 0001 "SIEIAP 0§ J(qEN [18K1 A 01 1243y
8LTLI 10L'L6T- 198°S¥E~  €8T6E 90€EIl  FIL9SE  OLTS9 006 ejeqg uoisng
Y6L61 €S1°€0E~ PIoLre— 9SLTE 1RO 801 9Lo6rt oLTS9 008
SHO'EL T8R0T~ eIT6rE- 619 W01 1IE0PE 0TS O0L “uonEULO JO
H_MMMM MMMMMM” MMMMMM” Mwﬂmu MMM.W MHMWM“ NMM. mmw % Adjeiua 51 10§ PIsn 1EY) 03 SNOTO[RUR JSVUBL € U PIUTRIGO 81 (M §1°867),S *, _10W-,_N-[BI 9G] $® JURISUOD 3q O3 pawnsse sea Kioedes 1eay
LT 0Sl'llE~  PESCISE— 8599 OILR  P8LE01 0T OO pinby sy, “poyisw dosp 3y £q (3 £88—£78) Stuawasnseaw AdEgus woy | _[0w | H-183 9°¢ = ) Audeded 183y Y1 paausp sey urpomq
SIR'LS 050°TEE - 1zTeee- 1210 S09T8 L00°S8 oSy 00f Adonuz pue Ayoede) ey
181°8¢ 8ROTEE— 9TTREE— 0 £09F8 £09°v8 OLTs9  SI8st
00z ‘pmbi} pue [E15K1 31 UIWIAG
@%_ (X ST'862)H—(M €T8)H ‘Ad[mpu u1 20u3p1p 2y pue H™y xp Swippe 4Aq [@1sK:d a1 jo v woyy pAED st (N S1°867) 'V
uonjeuuo4 jo Adjeyjug
M3 D'V H'Y  CLH-H  UCDH-.D)- S b B 141
p-Jout- V- 10U, M- oW 95LT = Y A €8 =1
AW 1°0 = d = anssaig Aeg pIepuels o SI'867 = *L = amesadwa ] dunagey Adiequg | | _1ow-Y [972°8¢€~] = (M S1'862) 'V (tout, _-f [£098] = (M S1'862).
(g (1817) apiwosg wnii S¥8°98 ='W ainoil (4g17) epiwoag wnyyy

J. Phys. Chem. Ref. Data, Monograph 9



449

NIST-JANAF THERMOCHEMICAL TABLES

(150)7tg

(ag17) spiwosg wniyi

9961 N[ [ INTIIND

eJW 1°0 = ,d = Jnssa1g AeIg pIepuEI§

186°C S89CIT— €05°69v—  LOLETI 6v6'o¥1  €ESROZ  OLTSD
8229 66597T-  VOOTLY—  OVTLIL OSL'EVE  SBY'SOL  OLTSS
1569 9IT6EL—  vISTLY—  €ILOII &rOorl 956107 OLTSD
9L 69T pEOLLY-  98IVOI 6669E1  STT8E  OLTSD
w9 SIIYoT—- £9SEEE—  659°L6 1€T6El 89TV6l  OLT'SO
0566 HE89Z—  9Tesee—  IENN6 10€°6Z1 950068  OLTSY
13101 SW'ELZ—  9ROLEE—  SO9T8 IZIGZY TSSS8l  OLTSY
ILSTH 999117~ EPYREE—  RLOBL 959071 SIL081  OLTSY
¥6TTI 144282 L6SOPE—  0SSTIL 998's1l  [6v'SLI  OLTSD
w9l £9€°L8T— WEWE—  €T0°59 00LOIl  ZISE9t  OLTSO
9LTS! Yy T6T— WIe-  96v'8S 60501 165°€91  OLTSO
RLTLI 10L°L6T— 198°svE- 69618 0686  VIL9SI  OLTSO
NOLLISNVIL Y69y LEFE6  9LZOS1  OLT'SD
T aIndil <——> IVISAYD L8T6T L6866 TIW6TI  €EC°9
9TR'61 LY9€0E— €9T$9E—  vELL oF876  €8SLZI  SSHYD
orTer Ly iie— 269'99E—  98SIT €9F'88  00C6I1  8IL6S
S08'LT 6ly'6lE—  989'L96-  $O8SI $S0Y8  P6E0ONl  L80'9S
91TTE YIS LTE- TICR9E—  Seeo! OL6L 0’001  OEV'ES
S6L'EY ELESEE—  YOL'SIE— OIS L009L  L9L'88 €ETIS
£LY'6S £LSIvE— LE6°0SE— 1600 8S0FL  09EWL S66'8%
5868 0£9'IvE— 716056 — 0 LSOvL  LSOWL 6168y
i ]
N 30 D'V JH'V  CLH-H  LCDH-9)- S o)
1 1o (R U]

*SNOIATId

M SI'867 = *1 = ameradina ), BduaIjay Adpeyiuyg

(1'19)4714g

{1g17) apiwoig W Sp898 =W

*SIFEI3P 30F $3|qE} [ENPIAIPUL ) OF 1Y

piby o gz8 aroqe
sk 3§ €78 O GI'86T

aindil — TV1SAHD

(1817) aprwousg winjyiyy

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W, CHASE

450

(B)'1ug

(1817) apiwoig wnyi

190
9990

rivy
wL'y
£0'S
we's
169°S
L9509
18+9
8£69
KL
108
16578
v66'8
€56
6L6'6
065701
60t

9171
80T¢l
084!
LS1°91
05€'81
oor'IT
(e gz4
968°ST
0L0'6T
£E0'EE
661°€E
SOE'8t
6L6SY
0P8
FLINLINI

M3

(1eq 1) 9961 dunf "INTRIND

STS0L—
vwTSL-

SY6'6L—

87978~

P67 68—

66—

SLS86—

61°€01—
WLLO01-
LETH -
or6011—
005121~
09Tl -
995°0£1 —
Lo'sel—
VLS 61—
LSObYI—
9TSBY1~
£86°751—
avisi-
8SY191—
urmt-
£89°0L1 -
SLO'SLI-
8SV'6L1—
$Z3E81—
931°881 —
£65°T61
608'961—
617102~
605°S0Z—
PIE0T—
601 pI1Z—
S6C81Z~
19Tz -
866922
61162
r'seT-
889 667~
0T6°€vT—

SYisri—

OFE'ERI —
SYO'9LI—
58091 -
1rovl~

D'V

1ETPSE~ 11$°€7T
LEVESE— 16£°61T
980°TSE~ LLTSIT
LLo1se - oLl 1T
801°08¢— 690°L0T
LLI6vE— SL6'T0T
€8T8VE— L88°861
yorve—- 908161
8659Vt~ 1€L°061
SOg'SYeE— 799981

FOSre— 009781
HErre— vhseLl
SO9'EVE— S6vrLl
STEThE— SYoLl
oLTTYE— 91+'991
Woire— 98¢7791
8E0°IFE— £9E°8S1
oLy ove— oreErsl
S06'6£€— 9£€081
£9E°6EE— et

ery8eE—  seeTvl
ovesce~  vresel
OLZLEE-  09CWE
SIFLEE—  T8EOE
1869¢€~ 11921
89596~ LTI
SLI9gE-  68vSII
€0gsEE~  LESHIN
Ish'see-  €65°011
61I'SEE-  §59'901
%08vEE—  £2L01
TSYEE~  66L'86
9CTHEC~  18%Y6
SLECCE—  OL606
ofL'EEE—  SU0LS
R05°EEE—  8OI'ES
S6TECE—  SLT6L
£60ECE—~  POESL
106266~ SISIL
BILTEE—  6¥9 L9
IPSTEE~  88LE9
69CILE—  €£665
661TEC~  L309S
0€0TEE-  SYTTS
£9¥S8I~  sivey
16¥81—  965bp
996 €81~  YILOY
666T81- 0869
610Z81-  88I'EE
620'181~  SOV'6T
PTOOSI-  RE9'ST
SOO6LI—  ¥EEIT
61— 6yI'8I
S069L1—  9Ev vl
96L'SLI-  €5LO
vesTLI—  TITL

860LI-  VIES

6E0LI-  SESE

€68691~ 781

vIOVSI- €900

1L6'¢S1 - 0

oLy - Y-
8059V - OfTe—
STSY1 - 9979
oo — LLve—

oH'V  CLH-H

006°00¢
YLT 00t

6££°86T

€LO'LET
L66'96T
60£°967
019°s6T
868'V6T

vLIY6T
LEV'E6T
L8Y'T6T
6’16t
a2 {4
6v¢°06T
6£5°68C
€1L 887
OL8'L8T
8007487
871987
6LT'SBT
60EV8T
L9t'E8T
YOb'78T
IS8T
YOor°08T
9P6LT
00€'8LT
soTue
0809LT
WovLl
OfL €LT
105°7LT
£ETILT
¥26 69T
1L5°897
OLI L9T
61L $9T
PITYOT

059'79T
€20 192
LTE6ST
656°LST
60L ST
ELL'EST
EYL1ST
609°6vT
£9ELYT
966
008°TvT
L9%°6¢£T
860°LET
LAl 4434
8ITIET
687°87C
91697T
L69'STT
OLYT
SYEvIT
SYEYIT
66]VTT
S8ELTT
8Y6'TST
ALINENI

1o

BN 1'0 = o = aanssaug A=I§ pIepurss

(uie 1) 996% 3unf "S{IOIATIYJ

ISE8EE
6SY'LEE
9SL9EE
I0'9te
9IESEE

8LEVEE
14433
SO0'EEE
68T TEE
66 1L
V69°0£E
SLY6TE
oro'6Te
681°87¢
170t

SEYOTE
1€£57STE
LO9PTE
Yo9elE
669°TTE
(AN Tay
wLote
L99°61¢
909°81¢
8ISLIE
10¥91¢
ySTSIE
vLOvie
0987iE
019'1E

1Z€01€
066'30¢
919°L0¢
£61°90¢
oTL'voE
161°€0€
€09°10¢
0$6°66T
LTT36T
8TH'96T
1342374
L95°T6T
L8Y°06T
£6T'88T
1L6'$8T

+05€8T
YL808T
SSO'8LT
0T0°SLT
6IL'ILT

8€1°89T
£81797
¥8L'65T
174:3474
6vI6rt

13E%444
YiLset
143344
1431744
1933244
SYEYIT

(34154

SETHT

06T°061
0

LICDH=.01~ oS
.l—OETu—.—
N SI'867 = 'L = amriadwa ], Puajay Ldreyugy

CETIY
(114
vory
oo’y
SL60Y
1H60v
wsoy
Loy
sIL°0Y
£59°01
685°01
YIsoy
oy
S6E0Y
(3904

13404
10700
9E1'0r
1L0°0¥
S00'0F
0r6'6¢
SLg6t
018°6¢
L6t
B8LY'6E
T19°6¢
oFS 6t
08Y'6t
viv 6¢
Leee

08T°6€
€IT6¢
<Pl 66
LLO'6E
800°6€
6£6'8¢
698'R¢
86L 8t
STL8E
£59°8¢€
6LS'8€
£05°8¢€
STY8E
SYE8E
19T°8¢
vLIRE
180'8¢
186°LE
£L8'LE
wLLE
yi9°Le

0009
0068
008$

(B)11ag

(1g17) spruoig winyy sye98 =W SVYD 1v3ai

“(0961) LEE °S BIR@ Sug WA [ *SUBIIIM T "dy

(Z961) LI8 “LTL "A3Y "sAyd “ApIoD “pm pue dsny Y f,

“(#961) 89ET It "sAUd "WaYD) [ “if 12ANS " PUB “If *[PSOAIRIY ‘M d ‘UIQSH f 'V,
*(0961) $EST ‘€€ "SAYd "WAYD °f ‘AsW "D "V PUE IY0g 'V ‘SLION "D M Judwapy M,
"(bS61) 679 96 "A2Y "SAYd ‘sdUmOL H "D PuB Yans 1 "W ‘1SPUR "W *SIuoH "V,

(€961 *S1 1quiaidag) *0—G0G60-19MON 1enU0) “6877-1 uedsy 0diyd “1anod *q N PUe [[BH J "M ‘PRESYL “d T ‘PURIGUSP[IH “T1 O
"(2961) OLIT “9¢ "sAud "Wy f ‘BYdny) "V "M puR URWISE], *V "H ‘Zumoyag °f,

"(8561) 186 ‘ST “(9561) 098 ‘ST "sAyd WA [ Yosny “d Pue 2N D Y,

(1261) Ly1 *L1T way) “Siouy Z ‘vepSnjy °§ pue yny O,

(1T61) 89 ‘LT "WY0NN3[T "Z ‘Z{nYdS “H Pue SI9quatiem UOA 'H,

$3oUaIBJaY

*SIUBISUOD JE[I[OW
waptp ApySys pasn oym o SuiIA AQ PAIEO[ED 80y Yila JUAWSASE I|qEUOSEIL U] AR SUOHUN) dNRUAPOULN]) PAe|nge) ALY
“k
pue ysny pue ;0 52 SiuoH Aq panodas oyl Yum JuAuAUSe poos ul e eep 1YL endads Iaemondiw Sursn ¢ P12 uqdY £q mucﬂm_w
a1am $3133ds 91d01081 5RIIAE ) 01 PAXANIOD UG IARY YIIYM SIRISUOD [BUOHEIO Y, ,'Ip 12 Jasadwapy AQ wnndads pareyjur ayy wosy
PalIULIAP Aam (°X° DUB °®) SIURISUOD [BUOHRIQIA AL, 0 12 SIUOH AQ SAIPNIS JARMOIIW 3Y) WOI) PIUIRIGO Sem (°4) DURISIP Puoq AL,
Adosjuz pue Aj1oedes jesy

"UONE[NGEY Y W PIIII[3S 20U Yiim UALIASE I|QRUOSL UT AP SAN[BA AL, (,_{ow-[eY €6 1Y = (4 S1°86T
IUP e ), H™Y PUR | _[ows-[e0 Z8'Sh = (3 S1'86T JAWOUOW & [),H**Y 01 WI[RAIMDI) |_{ow-[e3Y 0 S = (Y ObL ‘TP 1), 4™y
PUE 6'0b = (M OpL ‘I5wouowt «— 13), 13y se poyiaw mej puz ays Aq apiwoiq wnryn| jo uonewrjqns jo Ajdeypua 3y Ajeourswonsads—ssew
PAUULIAAP dABY [P 12 PURIQUIP[IH POYIdW me| puz a1 Aq smeredde uaro djgnop e vl (Bugryg « (8)gl 0} (,_[ow-[2Y 69 =
O ST'860)e H'V), _IOW-[22Y §'Sh = (M 058), A’V UONEId0sSIp Jo A|deiua 3y A[[eoowondods—Ssew paInsesw JAvY [0 13 ZImoNIag
“(Bugr1z « (81877 10§ | _|ow-[23Y O'9Y = (M ST 86T).HFV
st uone1dossip Jo Aideypua paaudp ayl, “APandadsar «(,_fow-y §Z8°00S— PUe 1L6°€SI—) ,_[ow {22 L'611— PUB g'9¢ — (SF1gh pue
(3ug11 Jo uoneuwuoj jo Adeyiud prepuels 91 A3 01, _[oW-[BIY $8°08 — = (f S1'867), AV *() 9piureiq wnryyj jo uoneuioy Jo Adpeqiua sy
Yia JUIQUIOD YIIM | JOW-[B3Y § F 0Ty = (3 S1°867 WP H*™V Pue | _[OW-[edY € T 0'bb = (M §1 867 “ISWOUOW[LMIL]), [y are
uonezuodea jo sardpEiua paiddas . “Jodea Spifey I[eY[e Ul S3INII[0W JO uoLNQLISIP KII50}3A ) JO SisA[eue ue Uy MosRY puR 1[Iy woyy
PoALISP J3WIp pue Jawouow jo sanssad jodea fenred sy L UEpSnjy pur J3ny £q pue zinyds pue S1aquares UOA Aq painseaw erep amnssud
Jodea [e101 a1 (1) A3shies 01 UISOYD UM JWIP O) Pue Jawouow 0) uonezuodea Jo satdjapius oy (‘uONENdED Y Ul P3133[Sau u3aq ARy
ssawkfod JoySiH) "S35ES JUAUIP PUR JLISUOUOW JO JMIXIW € 01 $3zuodeA 3PIIOIQ Wi ([) SPRuOIQ wniyi| 10§ uoteuLo) jo Adjeyiua sy
pue uopezodea o Adfapiua pardapes ay) wouy PAEINIEd 81 (,_[ou-PL €1 F ILEESE~) ,_[OUL[BIY € F 896~ = (Y S1'867 ‘S UGr 1) AV

uoneuuod jo Adieyiugy
/.w«.oh_.mlt W2 €£500°0 =0 W2 ZII9S 0=
I1=0 , W2 £6°¢ = F'o W 9]°£9¢ = °m
— o N—
8 w3 amg

WSA WMUENY) pue [9AY] UG

1-1OW- €1 T O¥ST— = (A ST1°860). H'V
low- €1 ¥ €9p1— = L0V H'V

(10w _M-f SPEPTT = (A SI'867),S

{+ar) eploig wniyin

J. Phys. Chem. Ref. Data, Monograph 9



451

(6)'bwhag (1gbp) apiwosg wnjsaubey

NIST-JANAF THERMOCHEMICAL TABLES

(7®q 1) SL6T dunf INTHIND (ure 1) 261 unf .SNOIATId
8800 £80°01— £LT8IT— ¥8TETT SENTTE 6VE6SE 34444 0009
oTro oS Ei— oSy LIT— 690612 o1$°1Z¢ 159°85¢ 0T 006§ . o - . . oy - £ g yg -
£51°0 $6691 — 65991Z—  USYIT OLR'0IE  €I6LSE  IBFIy Q0SS . - (sk 8.8: 605 “6£ 1S .Mﬂ__u ‘08y "1 °d PuE AppY A d gy,
(810 0£r 0T — 663SIZ— 169017 €€T0TE  96ILSE  LOL1¥  OOLS (6961) SIS ‘T (sAUd 23]0W "woly) € "shud [ ‘[91ed "d “d PUe [318d ‘W "Wy,
wTo €S8 ET~ OLI"SIT— 0£§°907 6LS61E 6SV'9SE LESTY 009§ “(8961) 61% ‘TP "SAud °r ueipy] ‘[1ed ‘q "d pue [dred "W "W
65T0 £9TLT—~ oLy yit— S8ETOT w_m“w; m_mmmm M%M_v Swm “(oL61) "dd gIg “poX MON ‘ssaid uowedIo g ., ‘SI[MIJOW diworl 0} ANRY eeq ordodsandads,, “pg ‘ussoy g,
L6T0 199°0¢— 66L°ENIT— 95T'861 1wT8I€ SS6VSE 114 00F . (NTIGDIAT ¢ . (- S . . -
oct0 SObE~ i SR A cecLls  Salvee  SSONP  00%E v1-0£-9 ‘(DS ‘99-1¢—€ ‘(ENDSI ‘pL-1£-21 (Shged pue @;.E (Bged ..ss.nw [EQIU0ULAL AVNVI,
9LED oTrLe— 8€STIT- ¥H0°061 86891E SOv'ese LOGOY 00Z$ (1661) O£0I "61 SAYJ W) °f “Punty 'S g,
31¥0 wmsLor— wEIIT— 196°S81 os1ole TI9°Tse Loy 001S (5961) ¥1 ‘61 "dsondg pue 1dQ ‘BAsRIEY "A "N PUR AOUSEIY 'S M
1990 EIPp— 6LETIZ— 168181 8IYSIE  LOSISE €290 000§ ‘(¥S61) 8ST ‘8S "Wy "sAyd °f ‘oawilre 1 f,
9050 wyiv— SEROIT~ 9t LLl Yeovit L36°05E [ 1404 006% - . , - oy fy - . =3 -
€550 00805 — PIEOIZ~  €6LELI L6EIE pSlOSE  T9E0F 008y ] C..om: J_...o> Buz.nwokm onwapedy “Suukg -1 4q um. 1 I0A (SAnsuwway) u._sﬁ.wmw_u._. :e_.:h__ SIJUBAPY,, UF v:«..ﬁcum:m .\_ .Qm
1090 SIIvs— YISEOT—  €9L691 98TEIf  SOE6YE  6£T0F  OOLY (8961) "dd ogg ‘uopuo “Pri 1ieH pue uewdey) Ppa pIg ,*SIMIIOY ORI JO eNdg pue sAEIuUT LONEIIOSIE., UOPAED "D "V,
7590 oTrLS— PEECEOT—  SPL'SIL olpzie  Ivbere €20y 005V “(0S61) HOA MmaN ‘Auedwo) puensoN UeA ‘@ “PA PUT .. 'SIMI[OW duuowlq Jo enaads,, ‘813qzoH "D,
SOL'0 €L09— YLY'BOT— 6€L’191 619°11¢E 195°Lre 1100y 00y S30UBIBJRY
osLo 01079— V80T~ YL LSE 21801€ €99 9¥¢ S06'6¢ 0024
LISO 88TL9- 900°80T— LSLEST 686'60¢ orLSYE $08°6€ 00tk . . a a
LL80 SSSOL— L6SLOT— msLrevl 6v1°60t 118Tre 80L°6€ 0,074 4 M 00Sp 70[3q ‘pardope 80y} WO UIYIP ApuedoyiuSts 10U Ie SUSWUSISSE
[ ] €18 EL— €0TLOZ-  9IgSVE 06T80E  sseve  8I96E  OOIY SIEW)[E Sy} UO PISEQ SUOKOUNY JIWUBUAPOULISY) *ISAMOH , "0RY pue Appay jo wawuSisse A 1dope K[2A11LIUI) A\ “PIAIsqOun JuoS sey
900°1 0L~ €78'90Z- 858'Ivi €IVL0E  BLEUE 1€5°6¢ 000 *,-Wd QO0OE TB3U 31| 03 pArewisd ‘a1es 1,0 3Y) pue ‘uonisuen Wm X~ © WO} sISLIB | _U13 0000 183U J9A3] PIAIZQO ) 1E) A1} sseadde
oLl L0708~ Lsyoor—  GOGLET LIS90E  SLEIVE  OSY6E  0OGE 1 uswuSisse 1apoue 19K $19580s Jgeg PUe IS “1ge) 1SN 10§ BR3ds ParIssqo sy Jo uostredwio)) S| 103 1T Yum K3oeur £q
spi’l e5'e8— £01°907— 896¢El 00950t SCROPE TLEGE 008t - L - N - .
Tl €5L°98— 1960~  SEOOE! 199V0f  9086£E  B6Z6E  OOLE UORISURI} T,X-X,D B O) WAISKS 9y1 paInquUIIE A3yl pur ‘papeay-o[Sus alam SPUEQ Ap) B PIAINGO |08y PUE Appay *A1uadas L1dA “IrEIs
SoE"k $96'68— 1€v°602 - 801°9Z4 O0L'€0E  OtL'set 8IT6E 009t II,O © S8 [3A3] st pausisse sey JUIS0Y "UIBLISOUN J3YIRL 81| UED 6°G8T6E 18 [9A3] 9y O Juawudisse ALy, 18IS pue 1gED) J0) PIAIIQO 80U}
oaﬂ 1 B9I'E6— HI's0T— 681°TT1 w:.”uom cuouhmm _c_”an 005¢E Pim K3opeur Kq ;W2 0059Z 18 sForawms g, € STBUWINSI IM 'UISOY woyy are samers 1sow addn omi ay) 10 1da0x3 S[aAd] U0 YL
08v’l 19€°96— 108402—  9LT8l1 YOLI0E  I6vOLE  L60'6E  OOKE “uonouny fenuai0d IO € SUIINSSE SIUEISUOD J9YI0 ) WO} PIUEI0 S] D 24
9ISl 9HS 66— 10S¥0T—  OLEWLI 89900t  STESEE  SEO6E  OOEE s ) o . a P o : bl e
us't LW~ HTHoZ— 699011 €09°66T  STIVEE  9L68E  OOKE wosy pIte[no[ed S1°g JO Sn[eA YL 13U0D St LGS 10) °4 Sununsse y [0 Se Y31y se 3q Kew (1gSN)2 w Kurenadun ) eyl SISA5ans SIYL,
8Ll 6887501 — 0£6'€02—  ¥LS01 0IS'867  888TLEE 616'8E 001€ *(96°0~) duo uey ssa ApySuys Aq[erousd sy CXINY2/(XIN)4 TeY) SMOYs  SIPIBY YLea-Sul[EX[E [2IIA3S 10] ONRI SIif} JOJ SAN[RA JO vostedwo)
668'1 L0601 - 8S9°€0T—  $89°T01 S8CL6T  EIYIEE  €98'8¢  000E 1071 = @GSN g’ saa1d | JArd pue [31ed £q waishs T,X-11,V S4s Jo spueq (0°0) 3 jo sisA[eUE [BUOIIEIO! B WOJJ PAUIRIQO SEM
1207 L6V — 96£°€0T— 0886 LTT96T L6TOLE 808°8¢€ 0062 . a, a
%17 Lecell— IO 5I6Y6 beCesr  OfesIe  SSLBE 00T yorym *2 Jo anfea paidope 3y UIS0Y JO UONBINGEI U WO UYL} 318 YSUd] PUOq PUR SIURISUOD [EUORRIQIA JTEIS PUnQLS 3y} J0j SANJEA
67T 8OP8I1— 868T0Z—  1SO°16 SO%'E6T  LISLTE  TOLsE  OOLT Kdoxnjuz pue Ajoede) 1eoH
&rT 1657121 — 799°°0T— £81°L8 9¢8°I6T 89097t 6Y9'8¢ 0097
909 SOL¥T1- Yyir'70t— 17€°€8 STTI6T  €SSVIE L6588 005T “ONSI[BAI 3Q 03 PAASA st (,_[ow-Y §'IY) ;_jow-[ed] 001 F JO
LT 6ogLzl-  VIZZ-  pOv6L 89868  BLETIE  SySEE 0BT Aumaoun parpwnse uy -siynsai paidope 1no 10§ Loddns 1aqung s3praoid AJUBISISUOT SILL, "SIPIEY YLEI-SUI[E[E JOYIO JOj OEI S} JO SAN[EA
€16 S060£1— 10020Z—  TI9SL YOV'S8  66E1TE  €6VBE  OOLL - - ’ AP ARG ol TGS i el
181°€ L6EEN— 96L'10T—  SOL'IL 600L8T  6T96lE  Iv¥'8E 00l M Juasisuod 2Nb St PIYM HH0 = ( S1°86T ‘S UGS H™V/( S1'86Z ‘3 “IGSW)Q Pul oM ‘UONIPPE U] "an[EA Wnwiul e sjuasaudas
60F't 690°LEL— 965 107— €69 L6Y'SRT weLlE 68€°8E 001Z h_nwpoa YoM A2 6£°Z = 97 punoj .n:o:oce -w_:_o,oa nPuy e nEw: nfovdunu_ pue Aousery ‘Ad L1 =90 mo>_w QIaym _fow-jedy Gel
099°€ LEVOPI—- 10v°10Z-  L80%9 LI6E8T  OL6SIE  SEEBE 000 0 A219ua Surpuiq JI1UOL UR PABINI[ED  IARIZ ] *SUOHR[NO[EY [SPOW JIUOT JO S NS wiolj patodal uaaq dABY 97 JO SIN[BA JIMO] OM,
LE6€ S6I'Eri—  OITI0Z-  95T09 162787  S0OVIE 18T 0061 s ° ..v_%:.l Wmmwwc_ Q_ €1'862) m__w mwmvz&m—p:mwu “_Ewo pardope w. os__n> 0 Eww:unvn W:Fuwwaﬁmuo%m g huaowm:m_ qu
Wy wrovl-  €L010T—  IEY9S 9808  LE6IIE  LITBE  008I -1 o ! SN[EA o PIABIPE STLL ¢ 1t s poy
L8S¥ 8TEVI— LEg00T~ 119§ 908'8LT  ¥SL'6OE  ILIBE  OOLl ) Aq puoq Ig-SIN 3y} JO JAIRIEYD JIUOT Y} JOJ PAIILOD UM (,_[ow-[EdY 6L°69) AD £0'E O sisnfpe anea 3 sauods-aSng reautf L
sy 60E°TST— 7€9°00T—  L6L'BY £V6'9LT Wi'Lot €11'8¢ 0091 -uonejodenxa Fefiwis B Aq In[A Ses i) 213 sjurisuod [euoneiqia paidope IO (90 ‘a) S|3A9] [BUOLIRIQIA 2lRIS punoid ap jo vonejodenxa
6or’s $TESSI— Ly 00T- 6861V I66VLT  €B6VOE vSO'8€ 00s1 1ouodg—odng Jeaur] B WO PIURIO SEM YOIYm A2 O] F T'€ =307 P3pUSWLLIOdA «:0??0 aes Iy v Jo="%a dAoqe ul S19s yYorym
Lo6e stegsl-  z8zOoz- 98Ty 62T  09LTOE  E£66LE  OOPL uoreicossipaid woij A3 S ST Infea A paureiqo 333qzidH TIep 21dodsondads jo sisA[eue U uo paseq s (,_[OWk- [ 099°LT—) 10w}
ET9 f0ISSI—  €ECIL—  O06ELE SSLOLT  LYS66T  SIGLE  OOE! DU = . Yy . : - N 1-
6979 €098V — 16L°69— 109°€E €IS89T  PISO6T  09%LE 0071 001 5 1199 — = (3 0°3 JGSIN), H'V *30[EA PA13]35 S, *SPeul U33q SeY UoHIEwL0) J0 A{detua 3ij) JO WAL [EJIWIAIOULY) ON
wLe 696°1¥1— LT89— 81867 S11'99T €TTE6T S8LLE ool uoneuuod jo Kideyiug
90°L S61°sel— 669°99— 09T 18S°€9T $T9'687 €OLLE 000} .
wrL ¥$0'8T1 - 1TL96— 8LTTT 0609 8S9'SBL 609°LE 006 ‘= Q7 v, 0] = =
668L $S00Z1-  OSS- LS 1808 SETISL  s6YLE 008 Yorosgee—~+ -3 [6£0000) = "0 U2 17910 ="9
15£°8 806'111— 133 4 3ud 6LLY1 £C1°6ST 9ETILL 6SELE 0oL I=0 R pET] = x°m (GUDTELE =70
0706 609°€01 - wees— won 1L0TST 16v°0LT €LTLE 009
or6'6 891756~ 8I¥'Is— el Ero'6ve 8EL'ESL $06'9€ 00 o
orsol £58°06— 88615~ LOS'S WLt 658657 SIL9E osy M % wmuoNM Mwawu
16T N9~ USIS-  USE LSCOVT  6VSSST  LVYE  OO% 0059 X8
ST 81178 y8lis— 1981 £88°SPT 10L°0ST TE19¢ 0sE [4 £'9L85T SEN v
99T €l ¥61'9L— wESE- 9500 eYrT  HISYT  099°SE 00F z TC9LST T
SOE°El W6 SL- wese— 0 6T (3444 6895t SI'86T A ') X
el 096'89— cog8z- 0L~ 6IS'SPT  9ULBEL  L96VE  OST
T68°SH LY809—- 110'8T— sTreE— 091°8¥7 9tO'IET 9I6€E 00T 3 U ‘3 aes
£66TT 810y~ LLL9T— 6¥9°9— 9TESLT B8E8'80T LTt 001 3,
AUNMNI  OL'LZ-  O9LT- 0866~  AUNENI O ° 0 SIBIIM WNIUEND PUE 34T AHONYT
3 301 OV H'V CDH-H  LICDH~.D]- .S o Wi
s 1oy y-tor Mo \jow-py 817 ¥ £6E— = (I SI'860H'V low, N[ 1270 ¥ S6¥HT = (M S1'862).S
BIW 10 = o = NS LIS PIEPUEIS M SI'86T = 'L = amesadway, aduassjay Adppug | _[OW-0 81 F L42— = (N 0LH'V

(6)'6whg (1abw) spiwosg wnsaube 602701 ='W SVYO 1vaal (2g6w) apjwoig wnissubew

J, Phys. Chem. Ref. Data, Monograph 9



(B)ontag (1gow) opiwoag wnuapakjoW

MALCOLM W. CHASE

452

(eq 1) 8261 3qudas INTAIND (use 1) 8261 1quadag ‘SNOIATY
SIT0- Lyt YOVIST—  LSSSLT SYE'6YE  PLRS6E  YEYI9 0009
8LIO~ £21°07 YLOOST—  £8€°69T SLI6YE  LESP6E  LESI9  006S
or1'0- £95°51 oIgLyt- 161692 00b'8PE  BLLEGE  Y00T9 008§
101'0- [Tl L6oSPL—  ¥869ST PIOLYE 669766 IEI'T9  00LS
1900~ ¥$59 OL'EPT~  99L0ST SI89¥E  865I6e  FITTO 009
0200~ 01T WEIWI-  EpSYrl YIOOYE  LLYO6E  SKTT9  00SS
7200 Ny 1rovz—-  8IEREL T0TSPE  SEC68E  6ITTI  OOKS
9900 SOL'9- 105862  660°TET 08CYPE  TLI'SRE  €SIT9  OOES
1ro $90° 11— CI0LEL-  068'STT 6YSEYE  686'98¢ 91079 00ZS
8510 96E°S1— IY9SET~ 869617 60LTVE  LBLSBE  SISI9  00IS
9070 L6l - 08EVEL—  6ISEIT 09%'IVE  SOSHRE  SYSI9  000S
0610 SRLLE- 97995 16€°L0Z 10071 STEESE  SOTI9 006
o110 15101~ 9679SE 06T102 TEIOVE  L90TSE  £6L09 008y
8200 ozsT- 0T0'9S¢E SETS6! €ST6EE  €6L0SE  S0€09 OOy
8500~ Lrs LOT'SSE I€T681 YoE8eE  TOS6LE  FWLES  OO%
sy 0- 6LTl 299°SSE 68T€81 SOVLEE  S6I'BLE  60I6S  0OSY
wro- 6vE0z £65°SSE TIVLL PSCOEE  SLYOLE  IO¥BS  OOvY
orE0- 896°LT 909°§5€ 191LI TEYSEE  IPSSLE  PI9ULS  OOEY
€770~ 885°SE LOL'SSE 06%'$91 L69VEE  S6IPLE  I8L9S 00TV
1550 urey 106'SSE 95T 051 ISLEEE  LESTLE  LLSSS  00IY
¥99°0— w8'0s ¥61°9SE 9ILYS1 06LTEE  6OVILE  OI6¥S 000
£3L°0— 187°8S 065°9SE yLT6V1 OITIEE  T600LE  9I6ES  OO6E
6060~ 1£199 160°LSE yEEERT LTS0CE  SOL'89E  SISTS  00SE
wo'l— 96LEL 00L"LSE OOL'BE Y TY6IE  60EL9E  SORIS  OOLE
i~ FIrat 81¥°85E PLSEET 108'82¢  ¥06'S9E  LILOS 009
€671 — 81'68 YT 65E LSS8TI 19LLZ€  16v¥9E €196y  OOSE
63F°1 - 71696 SLI09E 69Tl 10926  690°€9€  PESSP  OOVE . oy - e . .
91— OLSE0 LITISE 688l 1Zo'sTe 969196 O9FLy  OOEE . . ; . (896D) 66€S ‘6¥ "SAud W) °f "813quapany "} PUT J9PIED A "D,
98I - 19v°21t 8SE°L9E 9SIPIl 8ISHIE  T6109E vivoy 00z (8S61) ‘111 SWN[OA *£ob Fejnan) SAN Jo wundai] (L6 ‘1] TOA ‘SE SAN-SAYSN ‘0L6] ‘€ SAN-SAUSN “"pui§ Ing “1eN °S N *UOOW H D,
L0T- osToLt 965 £9¢ €95°601 16€°€€  PEL'SSE S0r'sy 00le 8L-0£—6 ‘()IEON ‘19-0£—6 ‘(Bd ‘8L-1—€ ‘(IO SIQBL [edWIYOOULAY L, JYNVI,
“Mw..wn 091'8Z1 anwm.wmm mhw.%_ mmn.mwm 19T°LSE mvm. v 000f 2IISNY RUUAA *Aouady ASisug
- 9LO'SE ] +L9°001 0 OLL'SSE ySEY 0067 . o 21 827 1 dac
olLt- wrsyl 106505 £5696 Toweie  LsTher  10UTr  00ST SHuoly _«.:o:mEuE_ MItAY A310u7 Snuoly E. uonedtjqnd 10j panugns 3q o3 Bw_;._ Jo yrap Kreunufaid 'g.6] ‘67 1d9S Jo co:n.u_::EEou
1667- 665751 o6080F  ZEIT6 96c8IE  6ILTSE  IE61Y  OOLZ fevosiad Aopapag ‘erwoied) Jo Ansidatun ‘AIojeioqe] AS[OXISg S0USIMET ‘UOISIAIQ YMRIIY MR[MIIOW PUB SELATW ‘Jamaig ",
9%6TE- 9E0F91 €99°01¥ vL6LS €ICLIE  OSI'ISE  9ETIy 005 S35UAIJIY
L9e- 9SELL £90°ElY 78%€8 66IE  SYSEYE  LI9Or  00ST
L86°€~ $61°€81 STESIY SYR6L STOPIC  BETLYE  SLOOY  OOMT
186y — €16°261 1Ly PORSL S17€1E €OTOYE 019°6¢ 006z Eoﬂ:uﬂu:% pue 12p[e) jO SUOIE[LOY —Nur:mEu AP} uoO paseq are o pug *0 30) saewinsyg >*D pue x°m J0J sanjea 019z-uou
£IgY— LT L6V'61Y vI6IL 6SUTIE  ISv¥bE  OIT6E 00T Jo asn o anp gamang £q pauodaz sy wayy APYSifs J34ip suonouny u_EsivoE._uﬁ INQ "uOWRIRD[Ed Y1 U1 p3pnjdul are 0O £q
687°S— 097Uz oIy 610'89 SYTOIE  SE9TVE 168'8€ 0012 paisy) se ,_wd ppg’L) 01 dn SAEIS ||V Jamarg £q pa1s333ns se * O] *UOI SNOISLS 331) A JO 39: S® JWESs JY) 3 0) PIWNSSE IV SUONNQUIUOD
PI8c— 909°TLT €ITETY ive TL9°80¢ oL OvE LT9'8¢ 0007 UONII o “19M31g UIOL. mu:«E:wu e | _wd 0 Kouonbayy [euonRIQIA JjEls puncis ue (o] u3) puoq 1g—o
L6€9— 089°7€Z 16T 6T09 9E0LOE  SOLSEE  OIVBE 0061 1oL 8 uod 0ot 4 a P P «»Mwwu _zmm rﬂoﬂm% »sn__ L
oL ST L05°9Tr 65795 OfCSOf  9699¢€  ISTBE 0081 3 p! 0 Aldeyiug
oLL'L— LR0'EST LOO'RTY 9T 6vSE0E  €ISPEE  €ZI'BE  00L
009'8— 615692 SIy6Ty CENSY $89I0E  SOTTIEE  YZOBE 0091 2110w 86°L1E = #/(3 0 *§ “"IGOW), H*V A313u3 puoq ig—ON UB3W
9£5°6— LERELT 6EL'OtY SEO Sy IEL66T  bSL'6LE SY6LE 00s1 s yim Ajqeioaey saausSe KSI9u9 UONEBIDOSSIP puoq i .«c anfea siYL *, _|oW-Y 7y ¥ LY'OIE = (F-ONXa $aA18 (3ug puw (S)on 10§ 2P
01— " 1 [t , " Y
wmw._ 1 MNvMWMM mmm.nmv Mmm. 4 MW.MMM mmxmm wwwwm %M" AVNVI Yii4 pauiquiod (3 0), A’V JO Injea syL sjapow Surpuoq ac_ws Jomaug Aq parewnsd 1eys st (4 SI'867).FV J0 n[eA paidope iy,
€OEEI-  SO9°SOE PSTYEY 6L9EE WUE6T  ROCITE 8VLLE  OOTE uoneuuo jo Ajideyjugy
€L0SI—  IE9IE v6TSEY S06'67 S€806T  vIOBIE  TILLE  OOHE
€60LI-  6ITLIE 08T9EY LEVOT 96T88T  CEVRIE  €59°LE 0001 7] =24 w> {7000°0) = °0 wo '0) =
82961~  €8I'SEE LITLEY SLETT 809°98T  69v°0I€  L8SLE 006 Yl N_H -0 - _HE { .o“ -0 - Ewowo ow - u.m
€08TT-  6ET6VE 1nrsey 079l IULT8T  LYONE  60SLE 008 -uR Lo 1-W2 100t
Y6R9T~  YOVO9E 96°8¢Er yLRVI 96L'6LT  ¥YOIOE  €IvLE  OOL
REETE-  LSYILE 69L°6EY ERT] €IL9LT  LRTS6T  S8TLE 009 v [66951] fon lovetl
00v-  TOIERE SISOV sIv'L 899'CLT  SOS'S8T  10ILE  00S
S€ISP—  £98'88E T30 995°S €ETUT  €09¥8T  1L69E  OSY Mw“ "meu H—No___ ms%m_w Mww H_oomﬁw
RECIS—  £99P6E QT ivy we €560,  8STOST  008'9¢  OOF L LyvST 9 LI¥T!
TLL6S-  $0ST00V vty L8R'1 096697  6SESLT 9959 OSE [8] [¥691] fo1l  [szysil ¥l treozil
SI0IL— L9810V voT LSy £90°0 YISEOT  LYL'6OT  6TT9E OO 1Z1 (96191} 03] Licest) Ita) lesLi1)
oIS~ Lisoy €LY 0 £I5°69T £TS69T vIT9E  SU'R6T a {o6ss1] fol le61s1] 9] 0
RILR- 9ISV 11L€9% €eL1- LINOLZ  98I€9T  BILSE  OST
mz._ - ooty oLy Yo 005°€— T08TLT  €O€SST  L68¥E  OOT 8wt 8 _wd g wdth
SLTCL—~  63SSHY LTy SO 9E89— €89°00€  STEILET  tOTIE 001 e
FLNINI  SSETop SSEPOP  96L6— JUNHNE 0 ° 0 SIBIA WhUEND PUT |24 JU0NT
3 301 D'V 'Y CDH-H  UICDH-0)- S o W1
\low.py 1ot M- ,-low-p [2y F €L5P] = (S1'86VH'V ,-low - {8 ¥ 26°692] = (S1'862).S
B4 1°0 = ,d = amssald aiels paspuers M SI'867 = 'L = amjenadua], ouaapy Admpug | (-10W-M1 [2y F vyorl = (1 0MLH'V
(6)'ontig {1g90W) aplwosg wnuapghloW Hi8°SL1="W SVYD vaal (+goi) apiuioig wnuapahjon

J. Phys. Chem. Ref. Data, Monograph 9



453

NIST-JANAF THERMOCHEMICAL TABLES

(6)'N418

(1gN) uaboplwjowosg

LS¥'I—

(5eq 1) 7961 QWX -INTHAND

(uze 1) 7961 4w SNOIATYd

¥SEL9) £87°68L 6£L°617 SPLOIE  69ELYE  €91°0F
8REO1 897687 STLSIT 0E10IE  PEOOVE  O1T0F
SIFILE L90°687 9ILTIT NT60E  6OWE 6500
SHYELL 6L8887 110 UYBE  TIESYE  TLOOF
8OV°SLI ¥OL'88C 11L°€0T LITBOE  $09WPE  SLE'6E
68vLLI €/S88T 91L'661 USLOE  ¥8R'EYE  SI66E
LOS6LI 96¢88T 9TL'S61 10690t ISI'EVE 1836
S8l €9T88T ovL161 0§70t LOVIVE  PER'6E
SESER] 71882 65L°L81 IvSS0E  6V9'IvE  L3L6E
9¥$s31 6£0°88T 8L€8l W8T LLSOVE  OVL'6E
ySSL81 8V6'L8T 1186L1 STIPOE  060OVE  £69°6€
1957681 OLS LST FYRSLL WVE0E  68T6EE  IV96E
1957161 SOS'LST 38'ILI €99°T0f  TLSEE  865°6€
1£5°€61 €SLLST v26°L91 016°10¢  6E£9°LEE  ISS6E
SLSS61 yILL8 1L6'€91 EPIN0E  6BLOEE 0§76
LUSL6I L39°LST £20°091 09€00€  1Z6SEE  9SV6E
085661 1L9L8T 080'951 T95667  SEOSEE  8OV6E
BS10T 999'L8T wizsl LYLB6T  6LIVEE  O9E€6E
$8S°€0T 1LSLST 80T 8V 9I6L6T  VOTEEE  TIC6E
985°60C §89°L8T 6LTrrl L1906 LSTIEE  VOU6E
685°L0T wLrLst sseovl 661967  8RTIEE  9IT6E
65607 LELLST Al TIES6L  96TOEE  89I°6E
9651 ULL8T Frdgdy] SOrP6I  6LT6ZE 6116
109°€17 ULIT T19°821 OLYE6T  9ETSIE  OLO6E
L0961 9STL8T S0LVTI SIS LOILTE  1T0°6E
SI9LIT 10687 808021 1SSI6T  BOSTE  TLEBE
$I9°617 8¥6°L8T £16911 €5S06T  666WLE  ET6BE
yE9ITT £66'L8T YOl RIS68T  BLLEIE  ELB'BE
96T OF0'SST 6€1°601 O[y'$8T  ISSTLE  CINBE
869°STT 9LO'RST 65TS01 96CL8T  ISCITE  TLL'SE
[41yk 4 O11'88T ¥8E101 S8T9ST  0800Z¢  ITL'RE
889°62C 8E1'887 SISL6 1S  8OL'8IE  OL9'BE
€OL'IET RS1°887 159°¢6 96€8T  TIVLIE  LI9SE
0TLEET OLT'88T 16L°68 €SLT8T  60091E  S9SRE
LEL'SET ILI'88T 866'68 106187 pSSPIE  1IS8E
€SLLET €91°887 68078 60708  SYOEIE  LSK8E
69L°65T €71°887 ovTRL PLRLT  OLPIIE  TOV'SE
ySLIvT 711882 60V YL I6VLLT  SYR60E  SYEsE
86L'EVT 0LO'S8T LLSoL 6S09LT  OPI'SOE  98T8E
603°S¥T 910'887 T5L'99 YISTLT 09690  9TTBE
LISV 1S6L8T 6679 IE0ELT  L6VYOE  SOI°8E
us6rL SLYLST 611°65 ST I¥STOE  00I'SE
ISt R8L°L8T eSS YSL'6OT  €8Y°00F  TEO'SE
8ITEST 069 L8T €IS1s 60089  11£'867  196°LE
L08'SST 085L8T o' 18199 TI096T  SBYLE
68LLST 09v'L8T 9E6'EY 6LTYOT  69SE6T  £OR'LE
€OL65T 8TELST ost'oy 6LTTIT Y9606  EILLE
9TLI9T €81°LST y6£°9¢ 8LI09T  ELI'SRT  €19°LE
8L9°€97 $T0'L8T 8€9°TE 696LST  LOISRT  66FLE
L1969 18987 Y63°8T WOSST  OI6IRT  R9ELE
8€5°LIT 799982 91°ST 061€ST  9SERLZ  11TLE
orr69T LSYO8L €SV'IT 8090ST  SY¥WLT  GIOLE
RICILL LETORT €9L°LI S6FLYT  6600LT  PLLOE
89I°ELT LO098Z 10191 QUSFT  60TSIT  64v9C
SRE VLT YLL'S8L 8Ly 0l WIWT  SI965T  LGSE
€9L9LZ 955°68T 606'9 WEEEL  6IIEST  6ECSE
REULLL oS8T wi's 696LET  6IV6PT  T68PE
TOS'RLL YBCSRT 1we 68L9CL  TVESYT  YEEYE
6SE6LT 6T€°SRL 1w S8R'CET  €OROYT  PEOEE
9RY'I8T TTLooe 1900 €8YSEC SBOGET  O9LTE
YOR'18T ]SL'00E ‘0 WYSEL  TRYSEZ OELTE
19T°S8T L06'90€ 7581 SIO9ET  908'6ZZ  PILIE
£69°687 YRY'LOE olte— 60v'8EC  6SRTLL  9RSOE
1L8'367 127°R0¢ 0809~ 621657  1€€707  6¥I°6T
6SE°R0E 65€°80E 686'8— ALININI 0 0
o'V H'V CLH-H  UCDH-.0]- .S b
31O ) [ A Oy

I 1°0 = . = amssa1] ajwg pIepurls

M S1'867 = L = aamesadwa g, Ruaajey Ldreyiug

0009
006§
008¢
00LS
009§
0055
oovs
00tS
00TS
001§
000§
006¢

(6)'N-a

(1aN) usBopjwiowolg 201666 = ‘W SY9 vaal

*(1961) TOZ1 ‘S€ “sAud WX °f ‘PIoJuUn g "H Pu® I[N "A o,
soualejey

*3UIoIq 10J
amyau dsidojost SULLMO0 A[[EULIOU 34 0) PASNIPE U3 SARY YOIYM *SIUBISUOD [EUOIIRIOL PUT [EUOHRIQIA JY) [[B 9A1S ,pIojunqy pue 1IN
Adonug pue Aoede) jeay

(10w IZ 5 19€°80E) |_|ous-[edy
S F LEL= (4 0V 10 ,_joul-[ed) § 3 £ =0 UIFIGO PUE S[3A3] [FUOHRIQIA JE3s punoid 3y patejodenxs 3aey pIojung Pue I[N

uoneuuod jo Ljdeyjug
YoLi==2 (W12 66£00°0 = "B U S0 =°g
=0 (w2 Ly ="Yo (2 1°669 =°®
€ 0 -3
P4 ot ams

WEPM WLEN) PuT [3A7] OIS

\_IoW-[Y 1Z T §'00€ = (1 SI'860)o 'V
,-Tow-p} [T % $°80€ = (3 0) K’V

\loW- | M-f 40  8¥°SET = (X S1'867).S

{1gN) uabopjwiowoig

J. Phys. Chem. Ref. Data, Monograph 9




MALCOLM W. CHASE

454

(6)'0'N11g

(1gNo) epuuoig [AsomN

(2q 1) 9961 J9qQuRNDQ S INTAIND

(uge ) 9961 12quad( “SNOIATId

v 1°0 = .d = amssai] 3je§ prepuers

670°€—~ LO6'LYE STS19 [At g4 49 09278  T909Ey  8S08S 0009
8E0°E— orIEre 079 S00°LIE LSECISE  980°SEy  PSOBS 006§
woe— 8LE'8EE 8£TL9 10z11€ 6€V'08€  V6OVEY  SYOBS  008S
LS0'e— 819°€EE w9 L6€°50¢ 90S6LE  SBVEEY  £YOSS  OOLS
890°C— £98°87¢ 05979 £65°667 6SSBLE  LSOTEF  LEOBS  009S
8LOE- 1IE 95379 68L°E67 S65LLE  TIOIEY  TEO'BS  0OSS
680°€— €9C61€ $90°€9 986'L87 9199LE  LP66Ty  SIOBS  OOKS
101°€- 61971€ PLTED ¥8I'T8T 0795 T98'8Ty  G6I0RS  OOES
€lg- 8LR°60€ o8r'€9 €8€°9LT LOOVLE  LSLLTy  CIORS 00T
STIE- wi'soe 10L°€9 T36°0LT 9LSELE  1€9°9Ty  vOURS  OOIS
8E1°€— o1y°00€ 8169 TRLYST 9TSUC  TBW'SW  966LS 000§
Ts1E— 789°667 8EIF9 £36'857 LSYILE  TIEVIy  886LS  006Y
91E— 656067 19619 y8I'€ST 89€0LE  SIIETy  6L6LS 008y
181°€— 0r7'98T 18599 L8ELVT 6STGOE  S6%ITy  OL6LS  OOLY
L61°€— LIS'I8T SISH9 065 1%L STI'R9E YOOIy 096LS OO
€ITE~ 818'9L7 SH0'S9 S6L'SET SL6E99E  YLE6IY  6V6LS  OOSY
ofTE- ST LTS 100°0€2 66L°S9€  TLOBIY  SE6LS OOV
SYTE— LIVL9T 01569 LTI 66SV9E  OYLOlY  9IELS  00%Y
1STE- YILTT YrLS9 91'81Z PLEEOE  LLESIY  €I6LS 00T
13T¢— LE0'SST L6's9 §29TiT wIT9E  I86EIr  668LS  0OIY
80€€— SSEEST 80799 9€8'907 £V8'09€  ZSSTIY  ¥BSLS  OOOF
66— 089857 LEr'99 80°107 9EC6SE  LROIF  L9%LS  OO6E
YSEE— 0102 79999 79T S61 661'8SE  ¥8S60r  OSSLS  OOSE
6LEE— SYE'6ET 788'99 8LY681 1€896€ OOy I€9°LS  0O0LE
SOv'E— L39°%€T S60'L9 069°€81 1€p°65€  LSYoor  1ISLS  O0SE
ere— Y0 0CT WL SI6LLY O66ESE  6I¥VOF  68LLS  OOSE
£9p°E— 836767 S6v°L9 6£1°TLI SISTSE  ¥SIEOY  S9LLS  OOFE
yere— Loz 6L9°L9 €9¢991 LIOISE  OEV'IOF  6ELLS  OOEE
STSE— oIz 0S%°L9 165091 Ve PSO66E  OILLS  00TE
€95¢— 181z 100'89 12851 ORFLYE  TITLEE  6LYLS 00l
209°€¢— $S8'90T wig9 SSO'6v LTOYE  IE666€  SKILS  O00E
€©9E— €ETU0T 1L789 €6TEVI L9STPE  BLEE6E  LOILS 006
189°€— 919°L61 SLES9 YESLEL 8EBTVE  LSEI6E  99SLS  008T
VELE— 00°¢61 1589 08L'IET LSOWE  P9%68€  OISLS  00LZ
S8LE~ 06€°881 SI5°89 0£0'9Z1 TLT6EE SOU'LSE 69FLS 09T
orge— 18L°€81 69589 98701 LELse  wy'sse  TWLS  00ST
006€— €LI6LE 65789 sl LLESEE  660€8€  SYELS OOV
$96°E— 95pLI $65°89 L1801 6VEEEE  099°08€  OLTLS  OOET
SEOV— 866'691 SLS'89 €60°€01 SSTIEE  9IIRLE  96I'LS  00ZT
€y~ 6v£°S91 SES'89 SLELE (80°6Z¢  LSY'SLE  vOILS  00IZ
261v— LELOST LYo €LY16 LEBYIE  $LOTUE  O00LS  0O0OT
6TY- st Wr'89 6L6'S8 10S9T€  €SL69€ 08895 006!
96— £05°1S1 60£°89 L6708 TL0TTE  189°99€  IpLYS 0081
€ISy~ 8L89V1 0789 169%L WS6IE  €YyE9E  £8S9S  OOLI
oy - wTw I30°89 78639 YO691€  8I009¢  L6£9S 0091
T6LY— LO°LET 15619 569 OSIPIE  S8E9SE  6LI9S  00§1
1967 65621 0FL9 wris oTIE  8ISTEE  TI6SS 0OVl
SSI's— 00£°8TI 099°L9 oLIzs PSTBOE  SRCBYE  S19°S  OOEY
1865~ 679°€T1 90S°L9 9TooY WOS0E  LYGEYE  SKTSS 00Tl
896~ SY6'8ll w9 € SLLIOE 65166 ¥O8PS QO
896°5— wTrll L81°L9 $99°6€ €6TB6T  196€EE  99TPS 0001
LS€9- £45°601 1€0°L9 $LTOE OFSP6L  RLTBIE  609ES 006
€739~ T08¥01 18899 1562 13067 0107  LOSTS 008
oWL— €50°001 8¥L'99 3IL61 SSBORT  €20SIE €8IS 0OL
S678— 9856 6£9°99 WSyl Y0887  II'LOE 9§90 009
SSY6— S0S°06 £L599 656 LZZRLT  SIOR6Z  ¥OT6P 005
8TTOI-  1iI'sg 79599 osI'L L69LT  99RT6T  ORVBY  OSP
yeIII~  LILSS 1L599 wLy 6E€SLT  LOTLST €9y  OOF
otyTI-  9ICER $09'99 06T $80LT  TI6GOST 0999  OSE
oseyl-  6lvTs 6078 ¥200 9ISELL  9OFELT  OLSSY OO
6wy~  LIVTS 1T 0 SISELT  SISELT  ELVSY SIS
S6TLI- S8 08€88 srz- 9OTPLT  LEIST  €LOFY  OST
16617~  £I6€8 L30°68 SIEp—- 0654 LIO9ST  vIITY 00T
STY'Sh~  £9698 01506 yST8- 88Y'IIE  0S68TT  LST9C 001
AUNENI  0I¥'16 olv'i6 ySo1i— JUNLNI 0 0 0

o k| OV HY  CDH-H  UCDH-9]- S o) I

fou p-lous,_Y-f

M SI'86Z = L = amjesadwa), 220139y Adieyqjug

(6)'0'N1g

(2aNo) eplwoig [ASONIN 10L6°60} =W

*(0S61) 6991 ST "SAUd WAYD [ ‘udlsuiag 'f “H PUE sumg ‘D M,

(9S61) LIL ST "sAyd way) f ‘swrenm O pue Apayieam 1L

“(LEGT) 6T9T ‘6§ 20§ WD INUY [ “IHU[B] °f "M PUE JLB[IN Y 'V °f,
"(9€61) S6T ‘SLIV WA “NisAyq Z ‘ssneny "M,

(PE61) 9161 ‘95 "20§ WD Wy [ WOA "W " Pue sserg ‘d “d “If ‘Ne|d W "D,
(0Z61) 1 “011 "wayD "Z1ouv Z ‘[e[ed 'd “A PuE znBIL W,

SaOUdIB)OY

-3, 01 X €606°€T =1 PUB °,,_O1 X8996ZZ = ¥/ ,, 01 X SOV6'0 ="/

am eaul jo swawow [ediouud ayy paidope am suawuSisse 3531 "SAUOUIAO PuUR UOHEUIQUIOD W01} PIYE dYl PIURIO pur

sapousnbayy [PUOHRIQIA [EIUNLEPUN} OM) 18I ) PIAIISQO SIOYIRE AL, 4 UIAISWSY pue suing A ,_Wd £0ES 0) OO WOLj PAUIUEXD U33q sy

(3)3gON o winnd2ds uondiosqe paseljul Y|, Jawed pue Jee[213) wolj paureiqo am paidope 3)Sue pue yi3ud] puog JO SanjeA ], “UOHISUERI

€ & T = [ 31 pazA[EUR pue 235 0000¥—0000T UOIS31 3 Ut (S)IFON JO Wwnnoads 3AMOI0T ) PAIpNTs Oym ‘SWrI[Im pue Appayqieapm Aq
J31E] PULLJUOD 3U3Mm SINSAI JYL ,"JW{ed PuB JLela1o}y AqQ UONIRIP UONID[3 AQ PAUIULISISP U33q sey (SHGON JO NI JB[RISjow ML

Kdonyu3z pue foede) jesy

‘uonenba uaA18 e woly pare[na[ed e uonenjead 10§ pakojdws siuiod eep oy,

90T [ o 96— 0L0+9bel— 1°06T — 0192 x4 (SSTRIY
y9'61 T0F ¢l 9TIHI— LWo+vL- 6705 — 696 o€ PRLRLE L
961 vo— ol — - TE09 - T8ST + ([e[eQ pue Zjney,
\_lous.[e2y low, _y-@> e pig me| pug WL siu04 sunog
I SI'86T) H'V yua ;- 1ow-1exy ‘(M ST'86TH'V eeq

(- 10W-f 8°0 F ZEI'TR) ,_(OW-(BM T'0 F £9°61 st pardope (3 §1 36T 3 “IGON), H'V JO 3nfeA L "mO[2q qer AP Ul
pauasaid are pauEIqo sHnsau Ay |, ‘PAALIAP Are (SFON 10§ uoneuio] jo sardeiua oy ‘sanfea (3 S1°867), H'V 48] PIE 3 UO Paseg "SpoyIau
ME] PIg PUB PUZ A 10q AQ PIIEN[RAD AT UOIIOE ST JO ‘(Y S1°86T).H'V saSueyd Adjeyua s ‘siueisuod wongiinba panodas o Suisn
¢ SSReXY pue o 2 Nelg (‘(eled pue zinesy, Aq patpnis u3dq sey (SPGONT = (8)1g + (S)ONT vonaeas i jo wnsqynba jediwayd 2y,

uoneuuod jo Kideyiusz

JU2: 3 L OF X $IYS1°S = 28[Y] BILAU] JO SIAUORY Y JO 1NPOsY

of FLII=JE-N-O  =[Suy puog

Y00 ¥IT=3-N Y v00 ¥ SI'l = N-Q sdouusiq puog

*3 :dnosn) Jutog

{=0 I 2ySop wmuen)) je1g punoin
(1)soz]
1 s
(1081

wd ‘a
1=
satorIuadag pue souanbary jeuoneiqip

(-IoW- 80 T €178 = (M SI'S60).H'V
\-1OW-1Y 80 F 1416 = (N 0L 4V

(10w, M-f TEELT = (X ST 860,

SYD vaal (180ON) apuolg AsonN

J. Phys. Chem. Ref. Data, Monograph 9



455

NIST-JANAF THERMOCHEMICAL TABLES

(s0)'eNtg

(1geN) epiwoig wnipos

¥961 13quadag “INTHUND

eI 1°0 = ,d = amssalg aje)§ prepue)s

olLe oLTTv1— R6S ¥y — <oI°LO1 L8 GY1 6SY°00T LSOYL
[Y4% 4 1LyLS1— ol6'Lyy— 0£8°66 [ 4] L6996} SYOTL
910’ £PRTLI— 16071y — SE9'T6 el LO8T61 L9T1L
BRL'S 88€°881 — rIrSh— 9LCS8 veV8el TLLR3I ST6'69
£999 601702~ UOLSY—  YI8BL SIY'SEl  E€LSFRT  819'%9
199°L oI00Zz— LLB6SY— {SRIL O8TZET L8081 $PeL9
608'8 €60°9€T— 19697 - 6LI'S9 L2062 ¥RSSLT LO1'99
oriol ¥9£TST— STISOr—  1€9°8S 16962l ZELOLl IS§VO
0oL LIR'89T— 69SLov—  80TTS S80'ZZL  T6SS9L  L6SED
8LTEl STy 6LT— QTTULE— [ (X34 9LE8I €11 091 e
——=- AINDIT<-~> "IVISAYD - —— 1960F $8TSII  SypSSl LECI9
6v0°S1 TI'88Z— 1€9°€LE— ovL6e Wyl TETYSH 980’19
Ll 0£L'967— €06VLE~  YE9EE oTYOIl  pORLYl  IER6S
ov6'61 y8Y°S0E— ySOOLE-  YLLLT SLI90l  T6%0F  9LSSS
6SVEL UCTIE- €0LLE—  6L6IT LSLI01  9SK€El  1ZELS
¥S187 F6£ETE— HELLE-  01E91 9ETL6  6IYHIL 9909
ObLYE WelEE— I8S°RLE— $9L01 y8LT6 ferni 88vS
SE9TY FOR'IvE— S06LE—  SHES €98'88  9ITIOI  ISK'Es
00809 16rE— wrI9E-  S60°0 61898  9cI'LR oyl
061°19 L9T6vE— yiv ot~ 0 81898 8189R% [0 2 1Y
oL8'16 8CLISE~ SLTSSE—  OT6Y— 0zr'16 81899 YPLRY
10981 80P €SE— 1Z6VSE~  €LV6— TEEOE)  909°SE 991°0F
HUNIHNI - Z0E°vSE- WEPSE— 06511~ HALINLINI 0 ‘0
1 301 D'V oH'V CD.H-.H  UCDH-.91- .S D
p-1owr-of v fOUh -

‘SNOIATAd

Wi

M SI'867 = I = amezaduny], s>uatajay Adfeyiug

(10)'eNtg

(1geN) apiuog wnipog 22£68°201 =W IVLSAHO

(8S61) OLS ‘91T “puay Wwo) duzlg ‘W,

(0961) 69T ‘¥9 'wiay) 'skyd f ‘Sipag v ‘W pue unjiomg 'S v,

(€161) S ‘p1 Z sAyd ‘snuSepy v,

“(b961) "dd 8 *cev9 1Y SPuIN “mg 'S N “Irsoifel, Y v pue JaupmD g 1,

(¥961 ‘T Anf) ‘vonedununuod feuosiad “puers “ing BN 'S 1 ‘tewSem ‘q ‘a,

(6v61) SSYT *IL "908 WXD “JAWY [ ‘Ve[RM T "M,

"89€1 FEGL 20§ "WIAYD °f ‘UIPUAIOM H °f PUE AUED "0 IPULL "M Y ‘WHWS "L ‘H Yoolrg H MY V o,
S80UdIdJRY

S{IEIap 10} Jqer
se8 [B3PF A 33§ "SPOYIALL mE| PIE Pue puz Y Yi0q Aq Bep amssaid J0deA JO $13S Xis WOl PAALP SEM (I S1°867) ™V JO an[ea Ay
€leQ UoREWIIQNS

“pasn j0u
aam ouejg £q papodan ¢,_jowr-[e3Y 6§ = VY PUB M p1Q] ="V ‘san[eA |, cwmvﬁm pue uijiomg Aq pauodas asam ™y pue "y
eleqg uoisnd

-l N8 $£0°0 = (M 01),§

Busn ojfe], pue oupep woy paueIqo seam (N S1°867),S Powlaw [eamydeid £q 3 G1'867 18 Alyioows pausof aram mEp 29 Jo s1as

O0M1 Y, PIALIIP asdm safirveded ey umeiadwa ySiy sy “Biep 1a0p) ) uodn paseq snuSepy Aq PIuIMLIRP a3am (3 918067 ‘SHO-067)
sasuey> Adjeyius ameradwsl Y3y oy, ,'Jo[key, pue taupren AQ pamsea aam (N €47 106-17°L) samvedes 1eay anyeiadwa mo] Ay

Adonug pue Ajoede) 1eay

"OM3 353y} JO ASEIAR Y} 81 onjfeA pardope Sy °,_[OW-[EY GH'9R— PUB ¢"gg— 3q O3 Punoy sem (0)1geN 10§ (M SI'86V. K'YV JO anjea
sapoadsas 3y ‘uewSep woy ¢, _jowl-[2ay ¢0'67— = (M S1°867 b2 *_18), 1PV Pue 6£°£5— =~ (1 S1'86T ‘be *eN), £y Sursn) Aaansadsas
;- 10W-[e3Y $H1°0— PUR [0°0 + 3q 01 33B[[epq puw "Ip 22 MSY AQ punseowu usdq sey J3)em ul (I)geN JO uonnjos Jo Adfeyiua ayj,

uofjieuuod jo Adjeyiug

\-10W-0 801°9T = H™V 30701 =™L

(IOW-A ZH°0 F 1¥°19¢— = (N SI'860) . K'Y oW, M-f ST0 F 7898 = (1 S1'867)oS
(- 10W-D T¥°0 F 0€SE— = (M 0). 'V

(1geN} splwoig wnipos

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

456

(1)*eNug

{1geN) spiwoig wnipos

$961 soquandss INTHIND

6517 67E°C01 —
01T ROLSII—
£167 9LTsTL -
SYEE .80yl —
ozge 085°€S1 -
oY 986991~
626+ £0E°6L1 —
186° 9EET61 —
1£9 £65°502~
Wit 1BLRIT-
980'8 oIz TeT-
oLrG 88L'SYT~
875701 975652
W6 11 6EV'ELT—
SLEEL SLYIRT~
€201 009282~
Pro LI oL9°€62 -
28561 £06'667—
8687 81£90£—
T 6E6T1E—
805°EE L61E-
069 Z1692€—
EL8LS YRETEE—
orTRS yes—-
N 301 a4

oLy~ LOTIEL
YORYlY—  CEOTIEL
SWOLIP—  66LYTI
OT6Ir~  $OSRIL
S6CITY—  OEETH
9%CEr— 960901
WSTY— 19866
LWSTY—  RI9E6
oSTOh—  b6ELS
06V TIEY—  65VIR
IELVEy - ST6L
U69ty— 16999
STTEEY~  LSKTO
€8It~ £2T9S
1rovE— 68669
StSLvE—  ySUEY
SO06FE~  OISLE
OLYOSE— 98T IE
6I61sE~  ZSO0'ST
eEsE-  8Ivsl
069bSE— 35Tl
U6SsE—  6Y€9
osceee- S0

EvE6LE— 0

JH'V  CLH-H

£20T81
L3L°6L1
IeLt
L9OSLI
695°ZLL
0L6'691
Ol
ver ol
|LY'191
T8E'851
€EI°CSH
Lig st
611°8p1
(74344
rotort
50'9¢€1
6reiel
L8L9T1
L7
865911
LI
olgoot
voerol
€901

6L69€7
PIEVET
IEL°1€T
09687
09097
810°€TT
08’617
05p917
988°TIT
L0V60T
Y80 €07
T8L00T
91961
uriet
BYLS81

908°6L1
RETELL
$68°$91
1LS°L81
196 Lyt

T659¢E1
£89°7T
6vL $01
£9E01

LlCDH=-.01- S

e

b

(R D |

BdIN 10 = . = 2nssauq Aels paepur)s

10, N[

SNOIATAd

M SI'867 = 'L = umwadud] vy Ldreyuy

(ieNug

(1geN) spiwoig wnipog

(8S61) OLS *9rT “"puay Wdwo) ouelg W,

(0961) 69T ‘v9 WYY "sAyq °f *SIpug "V W pue UnIoma 'S v,

“(#961 ‘Z AInf) ‘uonesiunwwod [euossad “puelg ung JEN S N ‘vewSem °d d,
(€£961) TOSI ‘LI "PUBdS "WaYD BV ‘puBlIO] I, Pue pool] "H ‘Wndoy f,
SosualRey

“(3awouow « [), y***y ‘vonezuodea jo Adpeyius ay st (3wouow « ) e (SugeN pue (IgeN J0j AV U39M12q DUAYJIP Y,
(SugeN « (DIgeN Uondel ) 10} 0 = ,O'V JO SR]BA A1 YOIYM 1B umieidduial Y3 se paejnofed st ‘(Jxwouot « 4y uiod Suijloq sy,
eleqg uvonezuodep

pasn jou
aram ‘dueig Aq pauodar ‘| jow[edY 76'S =  HIY PUR 3 ¥I01 = %L ‘senea YL Siparg pue unplom( Aq pauoda asom gy pue Y
eleq uoisng

-uoneuLIoj Jo Ad[EyIua ) Joj pasn 1ey) 03 SNOSO[EUR JAULRW B U}
parenoled sy Adanua g, ‘(NIDSY pue ‘(0)D8V (DIDEN (3MNDEN 30 50y s uosueditod Aq parewnisa st (Pagey Joj Andeded 1esy
Adosiug pue A1oede) jeaH

L uewSep woly paureiqo uam (SugH pue (DH 10j (4 ST86TH'Y JO

sanjea Sy 1 -pardope anfeA A it WWIASe I[GRUOSEIS U 51 YOIym |- 10W-[B3Y §°0 = 018 3q 01 paren[eAd sem ([)IgeN 105 (M S1°862). 'V

Jo onjea 3y ¢, _jour- (82 0L'8 = (M S1'86Z S “I9H)o 'V PUE $T°76— = (M S1'86Z ‘1 "1DEN)HV ‘790 TT— = (M S1'867 3 1DH). H'V Suisn)

*y-low-{E3Y [1°Z 3 01 PAALIP sem ((Y S1'86T). H'V) vondeas Jo Adienus ays *10°0 & 611~ = (O,008)) U} “eiep panodas ayy woyy | p 12

tn3o], £q paunuwiaiop u3aq sey (SPGH + (DIDEN = (S)IDH + (2geN Uone 34) Jo 1eIsuod wnuqiinba aiyy, "pinby) pue (215410 31 u3am1aq
(1 ST86T). H—( 0TO1) . H “Ad{eyiua ut 22U AP pue f™y Suippe £q (3 S1'86T ‘) H'V Wwoly patendfed st (3 s 86 DoV

uoneuuo4 jo Adieyjuz

,_low-ry 801°9Z = H™Y 3 0T01 ==Yy
s_tow-ry [£p€°6€€~1 = (N SI'B6TH'Y p1ow | N-f [€96401) = (4 S1'862),S

22868201 ='W amnornn (1geN) epiwoig wnipog

J. Phys. Chem. Ref. Data, Monograph 8



457

NIST-JANAF THERMOCHEMICAL TABLES

(1uoyeNng (1geN) epjwoig wnjposg
$961 1qUAdaS INTIAND ‘SNOIATU
651 6YE° €01 — ILTY— BEE6S1 veleLl 6169¢T wew 00ST
0isT |9L S — o Piv— POTES] 165°0L1 ¥BEYET (23] oorT
€167 oLTstl - 8T0°LIY— oLg ol SLEL91 1€L°1€T wew 00tT
(143 8LBOPI— SOT6iv— SE90pi SE0°591 096'8CC reTe 007z
0lge 08S°€S1—~ 6L 1Tp~ ioyvel 650791 090972 wew 001T
L 4%4 98E991 — 965 €Ty — L91°821 SEGRST 8I0°€TT reT9 000T
667 £0L7°6L1— LOS'STY — €€6121 SYo'ssl 078’617 wey 0061
18S°S 9EET6l — LTO8IY— 669°S11 €L17TS osy91T 79 0081
€9 €6V 50— 9ST Oty — Sor°601 96h'8pl 988°T1T W 0oLt
it 18L°81Z— 06P°TEY - 0£T €01 88SIP1 Lor60T w9 0091
9808 0ITIEL~  IELVEV - 96696 6lvOVl  pROSOT  THETD 001
OL16 RRLSYT— LL69Er— 9L°06 75676t TRL°00T w9 00kt
8Tr01 915°65T— [IT6EY— 8TCYR wiien 191961 w7 001
06°11 6EVELT— £83V 1y — Y6URL 86T wriel wew 001
oLeel SLY 18T 1rove— rixdl 6£20z1 |L'S8L we ool
NOLLISNVYL oL YRTSIE o181 WET9 0000201
aindI1 <—-—> "TVISAYD Y96°0F TSN IS 24311 LEEI9  000°0T01
6061 UISST—  IETELE-  OVL6E WYYl ITHSI 9019 0001
wzL OELO6T-  €O6PLE-  EYEC 9Tvoll  wOFLl  I€86S 006
661 VRP'SOE—  bSOOLE-  VLLLT SLI%01  T6R0M1  OLSES 008
6SYEL  UUCPIE-  E0LE-  6L6TT LSLT01  SSVEEl  ITELS  OOL
YSIRT  veeRtE~  1I6LE-  0IE9l OETL6  6IFPLI 99095 009
orLve WS TEE— 1R¢'8LE— oL01 vaLT6 Hevin [4%:349 005
j33434 PO’ IVE— TS0°6LE—~ VeSS €O8'88 9ITL01 ISYES ooy
008°09 61°6ve— P9t — $60°0 61898 9ET'L8 wyis 00g
061°19 LT 6FE— riv19e— 0 81898 IR oor'1S  S1°862
0816  RSLISE—  SLTSSE- 06T Qri6 8I¥99  wLRY 00T
10971 SOPESE—  IT6¥SE-  €LV6— LECOEl 909G 9910y 001
GUNEINI  0EVSE~  WEPSE— 06511 AUNENL 0 0 0 U p——
L DV HY  CDH-H  L(DH-D)- .S HDowe
\-tou oy s-lown,_y-f———— pmby N ozot asoqe
BIW 1°0 = 4 = unssaig jel§ pIepuers M SI'86T = *L = 3amesaduia], duasajay LdEeygiuy s 3y ozo1 o1 ¢

(I')'eNtg (1geN) aplwoig wnipog 12668201 ='W QINDIT-IVLISAHO (1geN) apioig wnipog

J. Phys. Chem. Ret. Data, Monograph 9



MALCOLM W. CHASE

458

(6)'eNtag

{1geN) apjwoig wnjpog

LLTO
61€°0
£9t°0
&0Y°0
vsro
wso
1S5°0
090
9590
Lo
89L°0
L1809
83870
€560
610°1
680°1
wrnr
8ET|
LIgT
001
[ 4
6LS’1
SLI1
w
¥331
L66'1
911
@l
LLET
07T

UsT
SERT
600°€
961°€
Lee'e
vi9¢
[ 22%
SOl
£8EY
889
£20°S
Y6£°S
S08°¢
¥or9
18L9
9EL
Pe08
SOR'R
YoL'6
L8%°01
v6T'11
LT
Sep'el
[ 47047
611°LY
16661
968°1T
89THT
£8T°LT
166708
£€srie
6l6's¢
90°EY
(24413
ALINIINI

13 80y

(2q 1) $961 13quadds S INTIND

(une 1) 961 Jaquaddg SAOIATEL

WeIe~- 61€°987~ LT69TT 199°61¢€ 18TLSE
6509¢— Y S8T— L 978'81€ 9LS9SE
LToy- SIP'Y8T— STS8IT 8I'8IE B8ERCSE
8Lyvy— 88Y' €8T~ otevil LsLie O£1°SSE
V998 — 1097787 S0z 79891¢ 06£°FSE
£E8TS— 9L 18T 186'S0T L8191 8E9°ESE
88695 — 6L6°087— SIZI0Z 00$°SIE €L8°2S¢
6119~ 6£T 08— LS9L61 W08vIE 960°TSE
LST9— €S 6LL— 0561 €EOVIE SOEI6E
1L£°69— 888'8LT— $9€°681 ILeete 105°0S€
vireL— €LTSLL- Q€T S8l 9€9°TIE 189°6¥€
95 LL— 0L’ LLT~ £01°181 688°11¢€ 6vg8Ye
o I8— €S1LLT— v86'9L1 8TITiE 666°LYE
OIL’S8— 8€99LT— €L8TLL €01 rEULYE
L9L°68— £S19LZ— 691891 796°60¢ 1sTobe
€I18°€6~ S69°SLT— $L991 LSL'80E 15334
0S8 L6— 1LTSLT— 985091 9€6°L0E 123443
SLR'101 ~ 68 VLT~ 905°9s1 R6Q°LOC SEY'eve
168701 — Yo vLT— rey ISl £T90¢ 9ESTVE
£06°601 — 12rviz— OLE'8Y1 69750t LSSIvE
YO6'E11 — PLELL-  vletrl LY YOE  SSSOVE
LO8LTE~ 6TV ELT— 13744 4! $95°€0¢E 0€S6E€
088171 — OIIeELT— STTHEL 169°70¢ 18Y°8€¢
968°T1 — L08UT- el 8LII0E  SOV'LEE
PIR6T1— 6152LL— L91°8Z1 1oL°00¢ €0€°9¢E
yaLEEl— ST 00L"662 1L1°SEe
9ELLEN ~ S86'1LT— €49 867 600°vEE
139 11— LELriLe- 129°L6T vIgTEe
819°¢PI— 05 1L~ 0ors96T 13 £
|KSEvE— 6LT LT~ OEP'S6T  OTE0EE
Wy'esi— 990122 81101 BRTY6L 910°6Z¢
88€°LS1 - €O8°0LZ-  TITO0) PIIE6T  OL9LIE
86191~ rLyoLt- 05796 06167 6LT9LE
102°691 - WYOLT- 96TLS 8S9067  IPRVIE
L60°691 ~ 1Ze0LT~ 05£88 1LE°68T ISEETE
L86°TL1 ~ RST'0LT~ [AL 4] X408:0:74 ROBIZE
1LR9L1— W00 0LT— 18y°0% 699981 €0T0Te
8¥L 081 — PSE69T—  65SS9L LYTS8T  VESBIE
61981 — HL69T~ Sy VELEST  PEL9IE
¥8b 81—~ €LS69T~ 6EL'89 T8t ULPIe
W61 - 8EV'69T-  OP8T9 SSY08T  SLOEIE
£61961 — SOE°69L— 0s6'09 000'6LT 0R0'11€
8E€0°00Z— ELI'69T—  690°LS QUTLLT  186'80€
SLR'E0T— 10697 — S6I°ES OLY'SLT L9L90E
YoL'Loz- LO6'8OT— [ 3% 24 T6STELT £TFroE
STCHIT- OLL'8IT— £LYSY 619°1LT ye6'loe
LEESIT~ 1€9'R9T~ STy Lys69T 6LT66T
8E1°61T— L8Y"897— SRLLE 69¢°L9T PEro6T
RL6TTT— 6££°89T7—~ yS6EE €LO°S9T 89L°E6Z
W30IT- L33y VA RS £E10t 6997 £50°06T
£LT9IT- 95691 — e 680097 019987
LOS° 1T~ 7657891~ 08T £8€°LST SOPT8T
T89'N0T— TI9°891 - TeL'st 65 VST WweLLL
€EL° 10T +09'991 - ys6vl 9£$°1ST 668'TLT
9€9'961 — 134351 B 61711 24474 001°¢92
SSE161— 1Y)~ osy'L 6LESYT 8LT09T
0£9'881 — R08°€91 — 88C°S LEG'EYT 9SE°9ST
GER'SRI — 8L1°€91- SELE £59TPT 166°1ST
PIRTSI - 96651~ 681 9T €LOLYT
LLORLL - ye6°epi— L9070 61T 1¥T S IPT
L~ Ot6ErI— 0 81T 8ITI¥T
O16°1L1 —~ oveLEl ~ LELi— £18°1v7 Yo8TeEl
068191 — 6LEIEL— R0S°€— SOSTYT €969
SEI0ST— TIsgveEl— Lyg9-— Lt L96€0T
SE0SEl - SEQCEl— L0%6— ALINLINT 0
o'V 'V CUH~H  UICDH-,01- §
y-fous-

B 10 = 4 = AInssaig AeIg prepuers

880°TY
0107y
1€6'1
£58°1Y
sy
L69'ly
619°1Y
W'y
£ 1P
S8y
ey
8Ty
oS’y
woy
66 OF
9160y
LESOY
65L O
189°0F
£09°0r
visoy
il g
89€°0F
6870
117°0p
(43414
500y
SL6'6E
S68'6€
LIR6E
6EL6E
099 6¢£
085°6¢
10$°6¢
wree
re6e
9T 6E
£81°6¢
£01 6¢
woee
176'8¢
098'8¢
8LLRE
S69'8¢
119°8¢
925°8€
orP'se
1SE°8E
098¢
<918t
$90'8¢
LS6LE
LER'LE
669°LE
6IS°LE
108°L¢
osT'Le
LS69€
669°9¢
6££°9€

€TE9¢

£08'S¢

9s6vE

(Y24 8%
0

o]

(R U o
M S1'86Z = L = ameaadwa] )y Ldreyjug

0009
0068
008§
00LS
009¢

S186Z
05T
00T
001
]

wr

(6)'eNag

(1geN) epiwoig wnipos

(LE6T) 896 “TS "A%Y "sAUd “A[SOW "W A PUB SYOUPUSH °g 'S ‘IIMXEN Y Ty,

HS61) 679 '96 "A3Y "SAYd *ssumo, ‘H "D PUe yoms "1 ‘W ‘PPUEN "W ‘Siuoy v,

(LS61) €LS LT "sAYd "way) [ Juadwd[y ‘M PUR 1Y Y 'S,

W61 ‘€T 19q015Q) ‘uonedtunuIuod feucsiad ‘KapRyIag “jied) JO Al ‘Jomalg 1

*(0S61) HOA M3N “Aueduio) PueIlsON UBA "Q ,.'SIANR[ON dMuorlq jo endads,, ‘B13qz19Y D,
“(€561) "dd 19Z ‘uopuoy “pry (jeH pue uewdey) “p3 puz ,*SANd[OW dMuwolelq Jo endadg pue saISisug uone1dossiq,, ‘uopken D v,
*(8S61) ¥OT 08 "20S "WRY) awy °f “JO[ke], "D Y pue Spreyory g N ‘styoog "W.O f ‘woolg ‘H,
“(IT61) TT “LT “WAY0I3[F "Z “WPAQIV °d pue uaquatrem, uoA “H

(AT61) Lyt LI “wsyD “Swouy 7 wepSnpy °§ pur yny ‘O,

"(8€61) 10€ 9 "SAYd WD [ “Smupm ‘H T Pue 12kepy 7 °f,

"(8¥61) SEOT *91 "SAUd "wdy) °f ‘equuy H O pue wso) g D,

*(8E61) 10Z *T "I "35S "MUN) OPIBOH 19§ "d%] °f ‘BAMIN “Y,

S3OUaI3)oY

¢ 81qz10H "D £q pauodas sem uonean3yuod diels punciS YL “UOHRUIMLALSD

UOHDRIIJIP-UONIIA P ut pash samssard 1aySiy afy 12 Jawip Jo uopuodoid a3} e Jo aouasaid sy 03 anp aq Aew Aouedauxsip gy winiz

1RMXeN AQ V 1070 F 9T S8 PAUILLIISP SeM IDURISIP PUOq Ig—EN Y ‘POLIdU UCHIOBIIP-UGNI3[3 A "Widads SABMOIIIW WAL} PIALIIP
SEm | [ 12 Sutuoy Aq pauodar (1) aouristp puoq pardope YL o' 331dwidpy PUE 201y W0 UL UIM D PUB °g X “ Jo sanjea N,

KAdosjuz pue Ayoeded 1esy

“3Wi) 1ey} 18 J[qe[reAe e1pp aunssaad wioyy somalg
£q uopAeD) 30§ PIIR|NOED A GL'E JO ANIRA SY) PUE IOUIISAIONY JIWOIE WO A2 "€ JO SN[RA JY) JO ISRIIAR UE 81 ‘g ¢ = 97 “onjea pauoday
[ewSuo s, uopAen [‘1amarg 0} uipioddy “AfRAndadsa -.@Sdu: pue aco_u»ﬂo Aq panodal ‘A2 $R°E PUB | F 87 ‘sanjea ) Yua JudwauSe
POOZ Ul S1 YIIYM A9 pL°€ JO | _lOWr[E3Y 8798 3q O) PAIR|NJ[ED Sem AS1oU3 UOHBIDOSSIP AYL. |qRl SA0QE R} Ul PAIs| SIN[RA (M S1'S6T). 'V
Xis oy} jo anjea 33eiaae 3y &1 padope (_jow-py O£6'ER1—) ,_[OW-[23Y 050 F OF'FE— = (1 SI'86T ‘S “IgeN) A’V jo anjea ayp

Pasn Suraq anjea mef pig 3y £[uQ,
*SIN[RA ME] PIE PUR puz Y Jo ITeIdAk Ay uo pasey,

«88VE— £Tor €SI (3ugeN « (11geN o 1012 woolg
SI'pg— 8E9 ¥S'Ly (3ugeN « (I1geN  Jyoiqjy pue Siaquavepm
SivE— ®op sKLy (3ugeN « (geN LUEPSny pue jyny

OLEE— 65°TS 0£°59 (GugeN « (ugeN Jouuip pue skey
] 9TTS FITS (SugeN « ()geN Jlequuy pue wiso)
yTSE— L6'1S 1£08 (3geN « (PugeN JBAIN

|- low-[eay Mmel pig Myl pug uonIeIy EM LTV

LISUB6T)H'Y | IoW-[B2Y *(N ST°862). H'V

*SMO[[O) S& P3ISY] Sre sYnsA 3, “10dea  ul $31ads Jawp Jo duasud Ay 10§ PadaLIod “Biep anssad Jodea Jo s198 x18 WOy sPoYISW Me
Pig pue puz Y1 410q Aq pIALISp sea Jane] Y, “(39)ageN 10§ (A SI'S6T).HY™V PUB (N S1°867), H'V Wosj parp[nofed sem (3 51 ‘860D H'V

uoneuuoy jo Adjeyiug

Y 10000 + 020§T =

1-W 6£6000°0 =P (W S6v1°0="4

I=0 W2 057 =0 WP T 0 =@
1 0 ¢
k4 L~ aws

Waap wWnend) pue {3A3Y UG

110U 60°T ¥ £6°€k 1 — = (M S1'860).H'V
110w} 60°T ¥ £0°SE1~ = (1 0).H'V

1O _M-f 81T IYT = (M S1°862)eS

21868201 ='W SV Tv3al (1gen) apiwoig wnipog

J. Phys. Chem. Ref. Data, Monograph 9



459

NIST-JANAF THERMOCHEMICAL TABLES

{)'oug (019) apixo sujwoig

[(2q 17 9661 PN -INJ4dIL) STOIAdad
91£0— 95T9E 069'86 SITEIL LEITIE 9SU'LYE  B66IE 0009
0£E0— SOELE 6LS66 €06'607 SHE 9II'LvE  SEZTE 006§
ove0— 19€8€ 001 899°90C I€601E €S9YE  LYTE  008S
— " 101 s 3 . . . SO of o -
BE0-  feeor  fOIGOl  GOFost  GlSe0r  Girere  Sigee oo 186D ys-£ *(1)98 "2%01103d5 oW [ “EIPNIW "M " "V,
%e0—  9v9ly 86801 €159 bE060f  BISTRE  TEIEE  00SS (2L61) 89-LSY (EXT "SAUd "IOW “UISSSY "3 "0 PU” “PIRAOH °f ' “WUAG Y D ‘wmaig W Ty,
rIy0— SoLTY 699°€01 Ly'e61 LLER0E OTYE  I6KEE  00VS (0L6Y) ¥1-60€ ‘(1)TS "SAUYd Wy °f *AAFT “H " pue 3240 'N "d ‘UOISULLIED Y
£6°0~ 006°€Y 81r'101 P11061 LOL'LOE SLSEYE  SSLEE  00ES (6L61) MO MIN
mmw.m.n. M@w“ mww.mw“ wﬂumm“ www%mm MMM..MWM "MW.WM %mm “00) PIOYUISY~PUBILION UEA SN0 IMWOIEL(] JO SIURISUOD) *A] “UMDANS Je[[O} PUe 023§ JER29|0p S13qZIsH "D PUB 15qnH d Y,
S6ro—  s8ELY €ISl LSFBLE VIOSOE  [8SIVE  Z9SHE 0005 (ZL61) 8-¥65 “(EEMY 35011245 O °f "TONH J puE ESEUYSOL "V ‘OuELY L,
815°0— 6LS8Y LL1°L0} L6€°9L1 L38VOE 9880PE  SESVE 006 “(1861) 91-8061 ‘(T1)6S "sAUd °f "ueD ‘Kesurey 'y "Q pue uyoD "V "I ‘Noureg ‘W,
50— om%wm amw%__ oom.ww" Sm.mwm G_Ummm wm»—.mm % “(¥861) 6-TLE “(TIP01 "250023dS [OW [ “RI0NH g Pue tyonSemey N Jopng H °f;
0. one G601 pigel TIotr  odace  sooee oo (0561) LOY “d Y104 MIN “0D) PURNISON UEA °( *SI[RIYOI oI JO IS ‘B12q213H D),
Zgo-  goree sl SyTIol SITIOF  €I¥LSE  YIESE  QOSY Z8-0£-6 "0 28-0£6 (8)0 “78-0£-9 *(Y1d “18-0£-9 "(B1g "SIIQEL [PORUSYIOULIRLL JVNVI,
059°0- LILYS £60°011 6£9°881 800'10€ 90LEE 1619 OObF *(8S61) S€ ‘9€ "SAyd °f "weD ‘Aeswey "y ‘Q pue Jung 'V Y,
Tzo-  swis  moll  Gelsl  jerest  oeeact  Ciber oo ULY6D) 991 (@) 7205 £epesed suolsSToNq 'WOPAED "D TV P IO H A,
HLO—  SpeES wsht s £9V'86T  6LyPEE  £%9f  00IF Seoualajey
18L°0— ov86S 086111 956Er1 YLSL6T €9SEEE  SOTLE 00OV .
6150~ 05119 68ETH  pITOwl £99967  SI9TEE  6EVLE  006E "3 0009 A0[3q SUORDUN [PULIBY 3 O) AUBSYIUSIS ANLHUOD 10U Op PUE SIUEISUOD [EUONEIOL PU [EUOLIZIQIA JO SULS Uf PIZLAJRIEYD
onm”om 1479 mE.”N"“ %vcm " oﬁ”nmm EVOIEE "S.R oowm Aqiny j0u are s3yes a3y, sSSP pue ueuSIQ Kq PIAIISQO PUB [0 13 SYUON AQ POIBWNISI UIDG JABY SIIBIS PIUOXS SROISWINN
M s ol omm @ o oo 03 05p1 o0 o poass sy vt 3 v 4y o) B -
2660~ €599 SsLEl 6LO°ST coLT6L P 1ST8e o0t A ‘g1 Jo Jowey aures oy Susy IS punoi3 oy 10y punoj anjea p sawp ¢°] ARrewrxoxdde st s v oyl yo Sumyds uqio—urds ayy
BOI-  9E%L9 sZopll YT SYUI6C  6OVLTE  8IYRE  OOVE OID 30d “3y pardope st s punosd ay1 Jo Sumyds guo-uids 31 10J *,_UID 896~ =V | *TEIPIN JO SB[EA PANSEIUL U0 YL, 107 12
Mmﬁ_mnm Mm.wm wm.mw“" RMM"" mmw mmw n_vww. M.Mm www..mm %.MM umoig Jo ,_wd 86— ="y pue jIp12 uojSULLIE) JO | WI G[g— =y :SAIPnIs BISAS YJT oY) WO PIALIIP $N[EA OM) UO PIsEq ITRIIAE
zTI- KON 069v11 wmo.s_ L9V'38T OPS°ETE :m.wm 00I€ ue s (313qZI9H PUE 33NH Aq paidope Jiers punoid g1, X 1914ROp PIUIATL 3 J0j 7V “JUEISU0D 1GI0 Uids a Jo anjea A ‘Apsnoiralg
uzi- STEEL se8 VIl oLLsot 60€482 995TZE  SIESE  000F - dore i’ JIElS PANSX i UO
wel-  ULwL 866%11  LE101 oI9S  SITIZE  O668E  00GT UOITE[BO{ED SIIEIS—IIA0-WINS A1) Walj JJoind KE13ud we apiacd 01 °f qum uonaunfuo ul Pasn st YoM SIS v M) 10J 1D 0968 JO ASIaua
oyl €01°9L TS 1616 988°V8T SLY6IE 190°6€ 0087 UOURIDOSSIP B 3Aed 1D 12 WduIeq |, PIAIRWNSI SEM JJEIS PAIIXD A} 10 °( JO M[EA R(L ;1D I2 BIWEG WOl AIe RIS Y Y} J0J °g 10} anjea
mmm." - Mmm.%m %MM“" .NUW_V.MM WH_VMMWW ww__m mkmm %WM PuB 22ULISIP JEIONWIAN YL ,'JP 17 OUBIIY (L0 S} JElS PUNCIS 3y} 10J 30[2A g |1 "UONE[NI[ED SIY) Ul PAIIPISUOD 10U 3% K21 1nq sAjE1S
S 1— 96708 focst veros SY60ST wrsle PI6E 00ST I, X PuR T[] X U1 JOJ SIUBISUOD [EUOHIEIQIA S} U] SIDUAIYIP Are A3 3jels I, 9SRIGAR UB POQLIDSIP 198 Ul $IN[eA ISALL o 1712 Noureg
SLI- L6918 gIcsil 918 PS6LL TRl ISI'6E  OOKT o] 35e LIS PANIXD IL) ) 10§ ISOYY ALY [0 12 IINg WOIJ 25 7RIS PUNQIZ K] 10J 3A0QE J[GE! ) Ul UAIS X PUz °e JO sanfeA
881~ 860°€8 olesii 86€°8L 880°8LT yLrzie 881'6€  00ET “pasn st anbiulysd) SIIRIS—19A0-WNS B $SUOLIDUNJ [BULISY) 31 JO UONR[AD[ED ) U PIPN[OW 2L SILIS ¥ pur X 33 K[uO
wmn_uwu Mmm.ww Mww..m“ “ wwvww.w. M%mww.m me.ma_um Mw__MM mwmw *SUONDUNY [BULIA 3Y) JO UOHBINO[ED SYI Ul PasD U 5e San[eA a1} S|, “sapoads *aouepunge [rimey 31 ‘Sulundd0 [{euuou oy Joj 35013 0
08TT— 1678 €crsIt 14999 LLIEELT 169°00¢ 6816r  000L SJUEISUOD JACQE ) H3AUOD 0} pasn e  sdrysuotie(ar 21doios] “1owodojost O, €, 34 10 AE aA0qe pajeinge) sinsas d1dodsonoads ay,
8EYT— 18988 LSO°ST1 wwy SIILL L89F0E€  v61'6E 0061 Adosuz pue Ayoede) jeay
v19T— 990°06 werll 20888 006692 $96T06  SOT6E 008!
oisT-  gmwie oS4 ey oot gzt ol | eseigeL reonuaydouny Y AVNVI 99 WOy uel 3 (GAXO Pue “§)0 ‘Yan)lg pue (Bld ap J0j suonduny [Fuuay 8- a2y patudsaid
sTe— €116 PGs 6201y 0T zivesz 10666 00SI SUOHE[NI[EY S} JO} PIP3U TIEP [RUOWIPPY *,_[OW-MY T F 8'STI JO ()0IG 10} (A S1'867), 'V 10) 3nfea paidope juasaid 3y 01 spes]
yosE— 615756 oTHIl 960°EY 916197 669°T6L  19€6E  00V1 an[eA JoNE| YL | o[ ¢°Z ¥ 9'1€T 40 WO 00T F TEE6] = 37 JO AS3au uoneroossip & pare[na(ed ‘uonizjodenxa souodg-aSng (eordesd
mwwuvmu ww.w% wa”m"" mwm.mm Mhnw...m.m M%%Www wmm.wm %“ ® woiy ‘Aesumy pue daunq ,_[OW-[§ 6Z F OLI 40 A €0 T SL°I Papuaunuodas Axp ‘g0z 01 dn £q ySiy sem uonegjodenxs sy Sununssy
- 1ev'66 coreil oSTiE 0oL beT L1 €87 veo6e  GOII *A815u3 UOLBIOOSSIP 31Els punail Ay 10§ | _{ow-{} TEIZ 10 WD 081 IAES EIEp | uopAen pue uzwsjo) Y1 jo uonejodenxa sauodg-adng
1975-  €1L001 oLrelt 1871z WITST  T6E6LZ  SYL6E 000 Toul] ¥ "(*Qq,)0 + C*d g 01 sAeoossip ()01g JO IV IS PAXD punoq ISIY S T “SAPMS 3s0y) 0} 193dsA Yum ‘30U pyoys
916S—  ov6T101 208T11 106 806V 66ISLT  9¥B6E 006 auQ ()0rg 10) sanjea AS13u3 uonRIOSSIP PIAIA Aeswey pue L pue uopAeD pue tewajoD) Aq saipms tdodsonoads Sunsixs oml iy,
€EL°9— STI'€01 sovetl €IC61 09£9YT 050z 1066€ 008 uonewso4 jo Adjeyiug
08L'L— 9570l 096111 szest £8TEVT 9LI'S9T  6ER6E  0OL :
691°6— 1Z£°501 ogrIlE It zeron SSO65T  STS6E 009 _ -
QIII— L6901 00111 9EvL “OLET  SIEIST  6IUBE  00S 1=0 D wdnog wiod
6661~ 00Z'LO! 98011 269 1SEVET wyert  T0LE  00F
190%61—  I8y°601 9EL'sed £900 eTeT e vvTve  00f S6'1 1 241] vE000 rico yLO0O— 24 P 19 z [1zg6zl Y1,V
861°61— 857601 oLL’sti ooo“o OL6TET cguum 81 ”vm ST'R6T S61 LY $£00°0 $1£0 $LO0— €8Y €118 z 1L8LT 5_.—~<
ST meHl gmln el gEmo Mmoo dmo o | ol SO e9R00 G0 - ey s T e YOX
086IP—  SSSOTI W6 v 189V 8RCIIT  T6S6T 05 LI v6s0 £000 66260 uey  soL 4 o X
1S9~ LI 8CEEE) 6519~ 01192 HE661  6£16T 001
8I6TEI~  6PI'6T1 119€el S19L— 1€9'1€E  pEC6LI  €OL6T  OS yrs o1°a o q Ko o ® '3 L amg
HLINENI - SoE'€el SOEEET 190°6- ALINLINI o0 00 0 1 WD (0, 19,) SWEISUOD) TR[RISON PUR S[IAY] JiUond3g
N 30 OV oMV CLH-H  WICDH-.9)~ S D p. 721
-toup wfom, NI 110U YT F 86T = (A SI'B6TH'Y 1-1oW-_M-f 1'0 ¥ L6T€T = (N S1'862),8
BJIN 1°0 = .4 = ainssaxg 3jelg paepuerg N SI'86T = L = unjeradwid ] duaRPY Adeyind | ow- 47 5 €61 = 0L H'V W2 00T + TEE61 =00

(B)*oug (01g) @pixO auiwoig »£06°56 =W sep [eap] {0:8) apixo aunuolig

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W, CHASE

460

)P |

(0180) apixo aujwoig

(72q 1) 9661 YEW INTRIND

‘SNOIATAd

B4l 1'0 = ,d = amssasg aje)§ prepuers

90— S09°99% £71'921 L8Y'9TE 128°8¢ OETLEY  YYIBS 0009
1807~ YE6°00Y Yoot £L9°0Z€ L06'18€ 6STOP  TPI'RS  006S
01— €LTSSY YEILZI 658 V1€ 6L603¢ SOTSEr  OPI'SS 008§
oTly— 0TF6b SIFLL) SYO'60€ SE008€ YSTYEY  LEI'SS  00LS
wiv— SLEETY 680'8T1 1€TE0E 9LO6LE STTEEY  SEI'SS 0098
€91y~ 26EBEY LSS8T1 81b°L6T 101°8LE LIy EEI'8S  00SS
981y~ o1LTEY 810671 S09°167 oIrLLe NIisy 018 00vS
60T P — 160°LTY SLY'6TI T6L'S8T 101'9.€ YIO0EY  LTISS  QOES
PETY— 6Ly 1Ty 876671 6LE6LT SLOSLE LI68TY  STISS 007§
65T~ LSty LLECEL L91%LT 0£0YLE 88LLTY  I1TV'RS  00IS
98Ty — €8T°01p €280E1 SSE°897 96TLE LEYOTY  BII'SS 000§
s o 869°V0F 9TIET £S°T97 £88°1LE €OY'STy  SH'SS  006F
ey~ TT1°66€ LOLIET TEL'OST 6LLOLE 9TYTY LSS 008k
yLEY— 956°E6€ SPTITET 12605T ¥59°69¢ TOETY  LO1'8S  0OLY
0F v — 866°L8E 185°TEL sk LOG789¢€ WL €0I8S 00oY
65y — 1S¥°Z8¢€ yI0°€El 00£°6£7 LEEL9E SISOZy 6608  00SP
SLyy— €16'9LE PPPEC] 16V £€T £71°99¢ 6076l  $60'RS  OOLY
1Sp— S8E°1LE oLg'ecl T89°L1L STEYOE vISLIY  680°8  OOfY
0sSy— 998'69¢ 16TVE1 LTI 089°€9¢ LSOy $80°8S  0OZY
165~ LSE09E LoLvel €9091Z 60¥°79¢ Lorsiy 8LO'RS 001y
yE9P— SCRPSE 911°SEN LSToIT 601 19¢ EL9€IY  TORS 000V
6L9%— OLE'6VE LISSEL 1SP407 08L°65€ €07y S90BS  006E
aLy- T63°EVE 806°SET $59'861 0Tr'8sE S6901y 8608 008E
SLLY~ €Tr'8€E 687°9€1 6£8761 8T0°LSE l'60y  0S0'8S  00LE
1€8°p~ $96°Z€€ LS9'9€1 SE0LSI 209°5¢ LSSLOy  1¥0'8S  009€
888V — L1s2ze 010°LE1 1€TI81 11°bse 60 TEOBS  OOSE
8H6v— 6L0TLE weLel STV'SL £H9°TSE OTHOF  TWBS  OOFE
T0s— 05991¢€ 999°LE | 979'691 901°16¢ 805T0r  110°8S  QO€E
080°g— x4l $96'L€1 9Z8'€91 LTS6VE €IL00F  666LS  00TE
€516~ 728506 £YT8E L0851 SO6'LYE 188'86€  986'LS 00l
1€T5— 0TH00€ 96v°8€1 62TTS1 LETOVE 08696€  IL6LS  000F
yIES— 970°S62 STLSEL R a4l 1ZShPe SIOS6E  SS6LS  006Z
€0r'S— 0r9 687 976'8€1 8€9°0v 1 ySLTVE 8666 LE6LS  00ST
660"~ 197982 00I'6€1 SYEVEL £E6°0vE SIS06E  BIELS  0OLT
£09°5— 188°8LT Tl ¥SO'6T1 £S06E€ 069'88€  968LS 009
SILS— 6ISELT 8SE6E1 99T €T €ITLEE OIr'98€  IL8LS  00ST
€8s~ ¥S1°897 £ 6El o8yl 801°SEE SSOVBE  €¥8'LS  OOFT
896°6— T6LT9T L6V6EI 8697111 TE0°EEE L6SIBE  TISLS  00§Z
TIr9— €EY°LST 0ZS6€1 816501 £3R°0€€ STO6LE  OLLLS 00T
oLT9- £L0°ZST SIS6E] TP 1001 $S9°82¢€ WESLE  SELLS 00T
£rr9— ATR- %4 187°6€1 1LET6 6£€9T¢ SISELE  889°LS  000Z
$£99— 6ET1vT 0Tr'6€1 S09'88 €E6°€T€ L9SOLE  ¥€9LS 0061
889~ 736°SET ol SYIR 8Iv°17¢ €SVL9E  OLSLS 0081
980°L— 01907 €2T6EL 160°LL 9Ig'8IE YOIP9E  S6Y LS  OOLI
€561~ 0sTSTT 060°6E 1 PelL 06091¢ 18909 LOvLS 0091
959'L~ w6z LE68E1 119'69 6£7°€CIE 036'9SE  10€°LS  00S!
1008 I PIT oL gE| L8865 ¥$T0IE 1£0°€SE LS oovl
66£8— 0£0°607 TLS8E] LLIvs STILOE O0RRPE  €I0LS  OOF1
€988~ T09°€07 yoesel S8Y'Sy 6£8°£0€ vWTEPE L1895 00Z1
o1p'6— 951861 6€1°8¢1 Sl L8€°00F HE6EE L9595 0011
$9001-  889°Z61 868 LEI yLILE 09L'967 VESEEE  9¥T9S 0001
$980I-  961°L8I ILE OLSIE 156767 Of0'8ZE  £I8'SS 006
V- SL9181 SLELE $1097 696887 LRYITE  £STSS 008
WIci-  OZI'9LI 00T°LET 97507 9E8V8T WIFIE  €9v¥s  00L
H8TI-  SIS0L] 0£8'o€ | €EISH 979°087 $¥8'60E  SEEES 009
9TTLI- 888491 Y65°9€1 use 915°9L7 OLZ96T  $191S 00
16L°02~ 117681 Lrv ot 98y Y6ILT 0108T  ILI6F  OOF
8869 86651 91671IST ¥30° £1°1LT 1L oSy 00
WIwE-  6L6pSI LS61§1 000° urue UIT 998k SI 86T
966~ 868HS1 9ETSST I€17- WRILL YIEEOT 880 0ST
1S90P— 64981 010'651 - s €00YST 6650 00T
IESPS~ 9657951 06L'651 S81'9— 956687 oLV  £66LE  OSI
1978~  608°LS1 £LS°091 070°8— 8L0 80€ OLFLIL  66€SE 001
S99I- 0T 6SI 667191 1€L°6~ 198°86€ 66TH0T  89€EE O
JLUNINE  00S°191 005191 S6ETL~ JLNLNT 000" 000" 0

¥y 301 2'V MY CDH-H  LCDH-.01- .§ oD p.'24

o or RN U

M SI'86Z = L = aameaadwa], 3wy Ldjeygiug

(B):otg

(0180} apixo aujwoig

85 abed uo panunuon

"(6861) 8£1-69 “£€ "Wy “Siouj “apy ‘Kunquers ‘W d;
(S661) ssaid ul *sauag ‘W) "ApY ‘ojzse 'g pue amy "y,
"(9961) 0£1-8¢ ‘uopuor] ‘plowry *sanmuyyy uonsaig
pue spenusiod uoneziuo] ‘s31S1oug PuUOE YIAINURLY ] "IA PUR AIPIAPIN Y "A “ASKJRIPUOY N "A ‘UNAIRD) "A T ‘A3Kdu3pap | A,
(161 8407 ‘¥97 "way) wald(e n -Sioue Z ‘wiqqey [ 'H pue ZIBMydg "y ‘IydewsSnyg V.
“(¥S61) 18-1T¢ ‘uopuor ‘syuomianng ‘spuog [eANU3YD) Jo syiSuang ayy, “jlamio) 1,
S92Ua13)8Y

“UVFOfg) amxiw
paztjor£d 3 jo uonenuadu0d Y1 uo Surpuadap ‘WD 66L~T6L 3O J3pIO P JO are sanfea la 1012 1NEASL, £Q PIALISP San[EA X1 JO S1aqWNu
SABM M) B UIYIIM QT2 €4 10J SIN[RA JI3Y ), "s3J010ST OM) J0] t4 PUE 'a PAINSEIW PUE XLIEW B ut o1g0 padden ‘siskjoroyd yseyy Suisn o nyiog
PUE JAIE , "S3NII3[OW 3PIX0 UaZ0[EY JIYIO ) IUISIP YIYM 350Y) oy parewns3 si (*a) Aousnbayy [euoneiqia paasasqoun aufy (o
00€) a 10§ snfea arewnxoidde ue pa1sadans 1912 |0 £q sarpnis aaemoIdt Areunurjasg & 102 )NAJL AQ patpris se [ed1pes parejost
Xtyew uoSre s jo enoads pasesjul ap uo paseq SE2Iep S|y, . “xodef Kq paisadsns ey s1 (fa) Kouanbayy [euonIRIqIA PIPUSLILOD2) ayy

701D paejost

XLEW SNOS0[eue A} JOj PIAIISQO JN[EA Y1 O) I5O[D SBM ST | "oC ¥ 011 29 01 paenofed seam S(Sue xade ay ¢, _wd Z¢g 3q o) ta Sumydrans
smpwwsiiue sy jo uonesynuspr sadosd sy Sunwunssy “Xtew uodse pijos e w Z0ug jo endads paresjur S PIAISQO 7D 13 YNRAJY,

“SWOTE 3UIWI0Sq PUE SULIO[YS Y1 JO HPEL JUIBAOD Sy UIIMIQ SJUAJIP V S0 B Sursn

‘201D JO Yey) 03 Ye[iuls 3q O PANSSE St ANAwoaT sy, oF'LI1 JO 23UE puoq € pue v 679'| JO YiSus] puoq & yitm Anawuuks D Toug jo

Anawoa3 ayy ujuod padjay sanjea paaasqo Yuas sanfea pajenoed jo uosuredwod ay ) spunodiios udS0[eYy UaSAX0 JO SILIFS B 10§ SIIRISUOD
Suidnoo ajednupenb sespanu aiegpnaes o) Ko3)) 19YonH PapuIxd payipow pasn s -Sueds pue S1qAg *Apms s 4o uoddns uj

‘6c=01 X T9ET'ET =] PUE ., 01 X LS0Z'O1 =¥ *(, _OI X SLTOE = ¥/ 5% (;uid-3 1) vausauj Jo suswows [edrounid 2y, sapnasjow

SPIX0 JUIPO! pUE SULIO[YI SurpuodsaLiod ayy ut spuan pa1dadxa Y1 Yim JUNISUOD st pue pardope st anpns supy, (11 = (OIEO)> pue y

6¥9°1 = °J) uUndRNS W3 € paIsaZ3ns e1ep A Jo siskfeue Areusunjaryg (8)0!90 Jo enoads aaemalons sy pamseaw oARY /P12 B[N

Adonu3z pue Kyoedes jeoy

"1-19W-1 91 €2 = (0!19)2q uostredwiod u] -, _jows Y $7Z1 = AV pu (3)0190 10} ;_jow-y 6'9v| =, O ureiqo om “\-low-py
0t 1 = (be T01g) 5y pue ouatayip sup sz o 1P 12 unwiSepm Aq papusunuosas 1-10W-Y 6°T JO anjea & Surs() "s310ds suuoiq ) 10§ sarpdde
osfe (be)’Q[D pue (Y1) 103 'y ap ur 30uIPIP AP 1EY) Sununsse £q parrwnsd oq ued aseyd sed A w1 QIgO Jo uoneuuoy jo Adeyius
i fAinqueis 01 Suipioddy “ouuew Suimoqioy ap u1 ()ougo Jo uoleuLIo) Jo Adfeius 9y parewnsa aaey ,OIZSE] pue JINH “158U0d Ul
"UIAL3 seam umesadiua) WP e ySnoyie (456 1) 1131100 4q 310m o) UO Paseq aN[RA PIIEWNSS Ue ST SIY ‘0 + 03g « *0rg uondeas sy 10§
1 OW-1BY 0L = (] 867VHV SBm 1D 12 A3K3upaA £q pauodas uonerdossip jo Adieyiua a1 201D yim uosurediuos uo paseq 3njea snp jo
Aupijea a1 0} s 1qnop passaidxa {amoy "1-10W-[BYY 76 10 A GTT = (O4E)Q © pue ,jp 12 1aydewiSnyg Aq pauodas (0¥ 01g 0 uotEULIO)
Jo Adpetus 3 uo paseq sem anea sy "i-10W- 1Y L8 = (X 0), A’V O SU3AUOD S, *, _[OW-[edY Of F 0L = (019-0) @ pauoda | famo)

- 10W-1Y §T 5 0Sy = (018) 30 Xt6'1 = (M 0 ‘3 ‘O190). H*V 21Bjnofed am snyy, (3ogo pue

(8)0!g usamiaq diysuonejas repwrs € 10y Aidde 03 ($6°]~) szequinu ay) jo ones 3 1dope am ‘S|qeuoseas are (01D)3a pue (3'01D0). ™V
sanfeA i ey Sunwnssy (8)OID0 Jo) Eep {Piswadxs sjqeia juo s asaq {1 g ‘1D ‘=X uxym] (HOXQ U oyt 104

uoneuuod jo Adjeyiug

M-8 O X $P80°60F = 219¥7 =ay] jo SIUSWO 1) JO PNpPOIY
JF P11 = 0~19-0 -913uy puog

V 649’1 = 0—1g :aoueisig puog

i=o ) %2 :dnasg) wiog

(1) zs8
(1) oog
(1) 008

un ‘a
-
SARIUIZ pue satdusnbos [euonRIGIA

[4 00 'g,X
8 w3 amg
313 WNUeNn) pue [9A] J1U01I03|g

110w [6T 5 0°ZS1] = (M ST 862) PV

10w 13 (%6 3 51911 = (34 Ohoope 100 NF T 5 17 1LT = (34 S1°862).S
\-Jow- > =010)

(-1ow-nt [SZ & 0sp] = (4 0). 4™V

8206°LLL ='W sep |eap} (0180) spixo aujwoug

J. Phys. Chem. Ref. Data, Monograph 9



461

(B)omg {0048) 8pIxO aujwoig

NIST-JANAF THERMOCHEMICAL TABLES

(29 1) 9661 Yo INTHAND SNOIATI

ySLT— UE9IE 05718 195°$7€ YESO0Y veLvSy LIS 0009
9LT- (SYTIE ¥oL 18 OSL'GIE £29'66€ SIFESY  LOI'SS 0065
6LLT— TSSR0E 3STIR 6£6°€IE L69°86¢ vISISr  POI'SS  0O8S
w6LT- yS9T0E LIS 621°80¢€ 95LL6E pIgISy  IOI'SS  00LS (6L61) 66L “T1 19Uy "way) °f W] *Juked "y "M PUB [SEYUN A °f,
S08T- 99L°00€ 0Tz e’ 61£°70€ 008°96€ 93L°05F  L6O'SS 009§ . 001 "90§ WD ‘WY f ‘DSMIZPIEWS UB )RBAIL "
0T8T ¥38967 T69°€8 015962 $ZE'S6E 6ELEYP  £6058S (0SS 83.: §s6¢ S%OOm o) Y, m X -sa1qe s «w__EM uuoE“ L G,
vERT-  €I0E6L LS8 00L 067 6ESV6E  €L9BYY  6S0BS  OOFS S6-0£-6 (3)001D “S6-0£-6 (3)00d “SIAGRL [EINUAY0ULIAY Y, AVNVI,
0S8~ 051682 8198 68482 $E8'€6E LSSy SRORS  OOES “(v661) dd 197 *¢ "ON ydesSouopy ‘eleq “Joy Wy ‘sAU ‘[ *xoef T W,
998~ $62°582 SLO'SY n@w_&m Mw&Mm mwvﬂma, wmo.wm 002§ "(€861) 1T ‘6L "SAUd "WAD *ASMISEA °S " PUB ‘3501,[8, T A ‘AOZOJOW T '] ‘AeysaoYIng '} N,
€887~ 68T 6ISS8 9LTEL £16€ SECHY LORS  00IS . ‘ec sKug w ‘sumg 0y pue ‘aumolg f Y ¢ -
0062— TI9LLT 6L6S8 VLT 60L°06€ €0THy 108 000§ . . Ao\..wm»_ ) 0zee £5 SUd W) [ sung D pue °2 8179 2ed v d,
6167—  ¥8LELT 8Tv'98 199°192 0€9°68E 0L0°EYF  S90'SS 006V (LS61) L8TY *9T "shud "Waud °f PEIILM H °f PUB JRID ‘4 "d 'UIND "M °f “Suons T Y,
8E6T— $96'697 yLY93 [43.1774 625°88€ €€ty 05086 008V (9€61) L06 “TE 20§ Aepriey suriY ‘POOM "D "A\ PUE youmoulqey ‘g,
86T~ yS1'992 LIeLs 6v00ST 20V°L8€ 0190ty PSOBS  OOLY *(6961) vIPE “IS SAud way) °f ‘swng O pue d] N N T,
6L6T— YSETIT 6SLLS WTIL 9798 9066y LKO'SS 009V soouaIaloy
100°€— €95°85T L6188 ot'SET 660°S8E 9808y  OPOSS  0OSY
STE— €BLYST ££9'88 9F9°ZET 016°€8€ I8L9¢F  €E0'SS OO
6r0°E— TI0'IST $90°68 £€8°92C 969°78€ SHSEy  STOBS  0OfY -anfea paidope s yum JuswauSe
SLo'€— osTLrT £6V°63 1€07122 95P 18€ €80'FEY LI08S  00TY u1 anjea 'a e pajsaSsns oFNHlog pUR Jarejy Aq ApnIs Ju3du Ay, "BIRP JHRULY SIS YIM JUIISISUOD SBm w2 001 jo Kouanbay Surpuaq sy
wore~ 66v°EVT $1668 0€TSIT 681°08¢ S89°ZEy 800'8¢  oOl¥ $9850s sioyIne -sjqevoseas sreadde ooug 105, _wd =14 ‘sn *Kjoanoadsas *, _wd ue 0 sanjea (Ydans O-O)'a
IEE-  6SL6ET 1£606 0£v'602 S648LE  ISTIEY  866LS 00OV 12 palsass E-JMMF 19 oA S owwvwn...o &.H s L ?_ o wneAs K MVS me hmic o fea (120 A =w
191°€- 8T09¢C ovL06 0£9°€0Z 1see PRL6TY 8867LS  006E aagy (R)OOL) Pue (3 d "OOID 0] an[eA sulpu S PUB {SMIZPIEWS pPUe INBAJ ] AQ AJUSnD3aj PIAIISQO SYI IIM IDI[JUOD Ul ST
£61°€— 80£°TET 6116 EFL61 LIT9LE SLT8TY LL6LS  O0BE Yo 'a 10§ | _wd 7.8 Jo Kousnbay Surydians e (poysw OFH) PIrE[nofes Suked pue [STPIN S PISMIZPIEWS pue Jneadt Aq parpms se
ee- 865787 8IS16 $£0°261 1£8°%LE L9y $96'tS  OOLE [e21pRs pale]os] XLeul uoSe ay) Jo endads pareijur iy uo paseq st Ta n.mu_ucoswu.c [euoneqia (3)Q0ILD Pue (S)Q0] SY) JO puan pAUNSSE ue
€9Te- 668+ 0616 6£T°981 UYeLe 248744 IS6'Ls 009t uo paseq ,_Wd =fq puE =2 1dope am ‘uciuppe uj . X0ef K 5938ns 1ey St ta J0j Kousnbal) [BUOURIQIA PAPUINULLOIN
toce-  60TIZC 19726 SH 081 9S6'IL€  ZISELy  LE6LS  OOSE paseq |t [0911~6a pue [osTl=<a 1dope m ‘wotnppe I , x0def Aq paisasas ey s ' o] Kouanbay [euoyiiqia papuau g
wee-  1ESLIT Y1926 79vL1 YOVOLE TRl TIELS  OOVE lec-01 x 8THL'TT) =1 Pue ‘[, 01 X LIPS 1Z) =1 *[4,_01 X 110T'1] =¥ a5 (.3 w)
SREE~ 198°€1Z 6’76 198°891 v€6'89¢€ ¥01°0Zy SO6°LS  ODEE eiuaw jo siudwouw fediduud syj pauuog Aj[emoe sesm QIgQ ‘pPaIpnIs suoilpuod [euswuadxa sy 13pun “wsisks 33reyosip moy e Ut ag + O
leye— 00012 ST €6 1L0°€91 9E°L9E Wesy  988LS  OOTE JO uoneal A3 Wal 20lg Jo uoneuuo) 3y urejdxa o) dwane Ue Ul AMONNS ST pawnsse (v £2 ekexsaoing v (ST 1} ={(0-0O)4 piB ¥
08y €— €65°907 £5°€6 €8T LST SPL'S9E YRY9IY  998US  00IE =(0-1g) 2 ‘SyiSusy e 0 ojSue 1g € A U 01 2[N93[OW SI} JO UMINNS STeUnIS Ip 72 ekeysaoying
fece— 11620C prd 267161 280406 (RCTIY SIS 0008 [0°C) = (O—19)+ *sy15u3] puoq pue ¢} 1] JO o[sue O-O—ig B Yiim Ju3q 3q 01 3[nd3] g onns 3P Wn._ 1S9 1D &, NMM> ing
685°€~ RLT661 05076 SILSvl 08€°29€ 29Ty 6IFLS 0067 onu3 pue Ayjoedeg jeaH
059°€— y$9's61 99T v6 YE66EY w909 86501y TGLLS  008T
n:..MI 9€0'Z61 vmw.va onm”vn_ o_w.mnm 124004 ©9LLs 0Lt *,-jow ff 0°801 JO uoHEuLIo) JO AdiEIua UR 01 pate]sueD YIrym (Y S1°86T 18) |-lour-[eay §
98L€E~ STy°831 Y1916 73C8T Ov6'95€ SIE90r  6ILLS 00T L1 aidde jo (0O-19) ASsous I S[QEISUN 3G O) JUSNOU) SEM 2, X 3 s1 9 .
98 €— orzrel WLY6 19Tl 010°SSE vOVOy  T69LS  00ST reuixoudce Jo (O ) k81303 puoq e ytm 3qer “n 33 91 Wshod sem QO “0~1d 10) UINS S anfEA ¥ Ew.w 2B € ST 4ans) Apoq putip
Pr6e— 61181 il vgoll Sloeee oUler  0S9°Ls  oonT 13Ut Uk pUe uaZAX0 ‘JUIWICIq WO U3dmIAq S[enualod uonRIAI PATEINILED [P 13 SYE|G BIEP 3534 UO paseq JD 12 SUONS PUR PO, PUB
yEoy— woLLl €6V6 180°r11 156°0S€ Lyl66€ €09LS  00€Z YOUMOUIQRY SIAPNIS J31IRI OM] 0) 13§33 sIone y L, M £LZ1 PUE 00€ JO d3uea aumeaadius) 3y 1940 (uaSoniu pue udLxo ‘uoidAny ‘uoSe
ey — ST0YLY 69616 £2E°608 vIgsye 8R9'96€ QSS°LS  00TT “U03U “WNIRY) $3POq P WAYIP Xis JO DU Y Ul SWOTE UNLOIQ JO SIVLISUOD IR UOHBUIGUIOIAX Y PIUTULISIP swng pue di
6€TY— yEPOLL LR6Y6 1LS66 L6SOVE TIoveE  O6V'LS  00IT
1sev— 178'991 6L6 6 SI8€6 96T HYE 60Tl6E  1TYLS  000T uoneuuoy jo Adieyiuz
SRy LTl WEY6 L80°88 ¥06'(+€ 99TBSE  IPCLS 006!
£E9V— 159°651 06816 8628 PIT6E€ IS8 69TLS 0081
S6LY— 150'951 £I8Y6 $£9°9L L18'9€E 668°18C  TILS 00U S02-3 [, _01 X L6¥b 8861 = 28V} 1Y) JO SIUAUOW S JO 19npaly
L6y- SrY'ZSt LILY6 0£6°0L LO1°¥EE SEV'SLE  LIOLS 0091 [S11] = 0-0~Ig .a13uy puog
£81°6— SEgsyl SO9V6 SETS9 £LTIEE €OLTLE  6989S  0OSt SO .
sirs-  SITsyl LLY'Y6 LSS65 SOE8TE SYROLE 16995 0opl visTil=0-0 'y [0l =0~1g saumsig puog
689°S— 935 Ip1 9EE 6 868€S 61°sTE T6999¢  08Y'9S OO} i=o *3 :dnoin wog
S00'9- o6 LEL y8It6 €9T8p a7 143 WiIeEe oS 00Tl
LE9- T6THE o6 959y SRY'SIE €9TLSE  LO6'SS 00l ) foon)
£IR9— £29°0¢1 1S%€6 ¥80°LE 698P1E S61sE LISSS 0001
LoeL— 9€6'971 1L9°€6 SSSIE L90°IIE STIOrE  I£0°6S 006 (1) losz
MR- 0£TETI S8Y'E6 78097 080°LOE 8966 1TYVS 008 (1) L8+1
L1638 660611 £6T€6 o190t $T6'20€ SOPIEE  LSIES  00L -
9L00I-  IyLSHI L60°E6 95€°S1 7L9'867 9TYIE  LOLTS 009 -t
SE9 T~ 6v6111 10626 wigl 6Ly V6T oLvie 19571 00§ $310210u285(] pue sapousnbasy [euonRIqIA
6Ii'vi- 611801 YIL'T6 6v0°S 18L°06Z YOU'E0E  S9T0S OOV -
fOv8l—  ZZLSO 996'L01 060 oY8'89T svi'6sT  106'8F 00
PISR-  SELSO0) 000°801 000" SV8'83T SY'88T  SLR®Y  SI'867 )
0T~ 16v'90i CLOVIT 956 v96sT  10£0ST ISP OST @ 00 Lv.Ix
€2T]T-  190'801 sSSP 0Ly 19Tg6T 299°69T  SII'Ly 00T 3 .
SITRE-  €L601 186711 LE0L— 197°€0¢ LE9ST  SLESy  Ost W s
BLT8S— 695111 60P°SI SIT6- 806°0€€ 0£9'8€T ISy Q01 14SISA WNUENY puR [9AY] JUONIIY
SILBII-  6£9°CHI LO6'S11 99111 YESEY 10717 T8ESE 0§
FLUNHNI 3091 130911 1S8°21- AUNHNT 000" 000" )

N 3o o'V JH'V CL.H-.H UICDH~0)- S 9 Wi

\-tous.pp w-low, N[ \_low-0 [0 F 0°801] = (N ST'S6TH'V (low- 311 [€ ¥ 8'882] = (4 S1°867).S
BJIN 1°0 = .d = 2Inssalj AEI§ pIRpUEIS M SI'867 = L = amjesadwa} 2uasgey Mg | _low-p [ov T 1911) = (M 0). &'V

(6)’otg {00149) 9pIxQ sulwolg 8Z06° L =W sep |eap)| (0048) Axoipowoig

J. Phys. Chem. Ref. Data, Monograph 9



(B)otg {t04g) opixo sunuoig

MALCOLM W. CHASE

462

(2Q 1) 9661 YR "INTHEND ‘SNOIATI
86L'8— £19°0101 osTITL SEBYOY SL I LPI'61S  SYOES 0009
1£8°8— 97°L66 yLY12T 0£5°95y ELEOVY ISLLIS  #P0'€8 0065
$98'8— £1£786 8L9'122 9TT/I 5065y TE691S  IP0E8 008§
0068— SSI°1L6 £98'122 66y S0L°LEY 888VIS  LEOER  OOLS
'R — 1 TE0" 191 g 1 . ‘@ Ao - s . .
%68 w086 22 819°1Ep ety BEIS €0 009 (0L61) 816 *9 208 W3y f ‘suowAS "y *D "W PUE ‘UEnUEURIGRS 'S ‘windag v,
pL68— 6L VY6 S81°ZeL sicey SSETEY WEIS  6I0€8  00SS . ) . SKUL WAL - *S15aKsT o ©
€106 WL 166 vzewzz elosty vpSEEy  86£0IS  STOER  0OMS (S861) 616 “(€)e8 SAud wayy ° “2qhg Y °f,
€506~ 909816 1§9°72C o1L50y 601°ZEY oyg80S  OT0'€R ﬁm *(8L6Y) €LY (€£)GTS "sAyd °f Ueipy] ‘URYOW 'S PuR WepuequESEIRUSIIY, “d,
960'6— 1L'506 $95°7TT 60b°86¢ 8Y9°0cY SOTLOS  SI0E8 S . . A 198 ‘ory Y 0 -
6£1°6— orET68 0Lz LO1°06€ 16Ty £69°60S 01068 00§ . . . (o) Nde_A.N_:_Ez_m 1D 1S 0RA A "D O,
S31'6— 0IZ6L8 voLTT LOg18¢ SYOLTY 600705 SOOER 000§ (5961) LL9 “(ZTEE 1S puim) IS "D Pire OFY A D D,
£576—  130°998 6VETLL  SOSELE LOISTy  €6CT0S 66678  006P (€961) 08€ I "SAud "ddv aung °( ueipu] “nysxefefey “A "3 PUT MIRASAIUIA
86— SS6'T68 9T677T LOTS9E LESYLY 17900 6678  DORY (9561) 081 69V (UOPUOT) *30§ "SAYJ "301J ‘UIRIEPURS °S PUE NITEMSIAEAUIA "M,
PEEC6~ 0£8°6€8 $66'72L 20695€ 9E6TTY VIZR6Y 98678 00LY g E ‘sAyg wa) °f uspy S seyreg -
83676~ 90L'978 £50°€2T 609°8VE SOE1ZY 680°L6Y  6LE6TS 005V (861) £6-988 (6)91 "SAud WD T “UAIN 'S o _Emw o:Ew_ mq_
76— PRSCIR 01622 TICOVE 1961y 0OTS6r  UETZ  00SY iey
€056~ £9°008 YIee SI0TEE LY VE6y 19678 0OWY
¥956— EVEL8L 8LI'CTT 6IL'ELE oIT91Y rob 16¥ 9618 00ty *SUOHIBAISSQO [EIUAMULIAAXS 3m JUSISISUOD 3q PiRom
629'6— TYLL 661°€TT LAY Wwrvly wsesy oV6T8  O0LY e 5233Nns auom san[ep  ANSWoaS Y] 01 SB 3DUIPIAD SATIIULJIP OU ST AU} ‘SIS I5H “gonnos Ul o yiSus) e paignaped
656~  HOIISL 60T€IT  OCTLOE veOUY  fySLsy  LE6TR O0IY it patsIoon: [PA ANISHO3S SH) 01 S8 33IPIAS SATILLIIP OU St 13y 52 HIE] UONIIOS B Y 99 | JO Hist3| puoq e pIIeinof
goL6— eELyL poedans P e hyidnnd 5t678 SU2d pue 37 “syys aseyd spuoie Suniepndfed uf “Avsunuds *) yum p11 Jo YiSua] puoq e pasaSSns ‘Apmis sisA[otpes & w 1012 wngag
E6— CORPEL 061672 o6z 268507 orored S1678 oomocom_ “ISBIU0d UL Y LS| JO y1Sus] puoq pue zI] Jo S[Sur puoq B yim Anounuks *€Q) pey snasjowr 3y parsadsns ‘Apmis g4 we v ,83q4g
126'6— SPLIZL 8S1°€TT $STI8T $96'90Y WTISY  €0678  00SE "ee=01 X TSELPT =] PUB *._O1 X 9S1TTN = 5] ‘¢ OF X 9S1TT1 =¥ 2are (;wd 3 uy) erudur jo sjuswow jedpound
Y0001 - TT9'80L 601 €T YO6'ELT 8860Y UE06LY 68878 00LE 2U1 "SI 0 X0 U350 1 LUISID YIYM SUGD 320 I WOy sa13uanbal} 1euoIRY - f,
16001~ 005569 a4 9L9°59Z 60 Loy SIST®  O09€ L s __uuu_nE o ME_E 20 2 ﬂh i Sty 3 O WOl Ewcuv T SOUINLAY o uﬁ..q.o_m En_ o
selol—  pieTEo os6T2 eSELST 185000 vl 65878 00SE Jo asoyy ‘wred w1 aq 031 :eadde sen[ea 3 ‘sarduANbILY [RUOITRIGIA 3Y) JO SIUAWAINSEA A}Jea 0) J3Jau sIoyIne 353y YSnoyyy Q] pue “foIg
8T0I—  LvTeeo 169720 YOTET 651866 Ty 5578 0OVE €010 — sajnddjow [epnurikd 3amp Sy 30) SITRISUOD 910§ pue sduanbayy eUCHIRIGIA oY) UIamIaq diysuone]al Y PIvILEXS IOYINE ) *3[Ns
$8E°01 — S11°959 69T 1Z8°0vz 9LS96E 155697 yI8T8  O00fE S1aspeq Suisn) 1G] Pue ‘01 Q1)) 10} 9|SuUe puoq PUB AUNINNS JWES Y] PAUNSSE JURYON pUe tWepuequizseURUSINY ), pire Joey ,‘eunuey)
9601~ 6L6'TVS ST 6£SLET SEEPOE +00'Lo 088 (84744 -UBS PUE OBY el R NIEMSIIEUIA “IURIEPURG PUR DIIEMSD) DA °SIINID I pUR SULK =4
€1901-  BER'69 9EETLT 09T¥IL ££0°T6E SLE¥or  I8LT8 001 mMo A CUEITEY pUE IPADA ¢ P S P 5 pem A&: A Eﬁﬁ 10U P10 SuIpol P oty Burpuodsaiios ayp
erol- 889919 oot (o96se  \orley  LSLT8 0008 ym KSofeue 1 *y [9°1] Jo qiSus) puoq e pue f6g] 3o 3jSue O~1g-0O & M [EpY 3q 01 pIENS? ST JNIVYOW SIY) JO JIMPANS A{]
1801-  I€5°€09 WRIZZ  60LL0T IETISE  OswESy  06LT8 0062 &donu3z pue fyoedeD 1esH
€I0HI—  $9€°065 1SS°12T LEV'66] 9TLHRE YS6'SSy  0OLT8  0OST
OIIl-  L81LLS LTI 691161 €v1°T8E 6Ty L1997’ 00LZ . . = . X
11— 966'€98 wF0TT $06°T81 08V°6LE (g6ry  0E9T8 09T K315 o od g ¢ a 1-10W- 1 1£2 = (01)3q uostedwod uj -, _jour-ff 7
8011~ o6L0se 085022 robLl ofLoLs o 83678 Jjo U2 puoq I5e12A€ Ue 0) Spuodsaniod sIYY, ° {0 PuR QI PISURYISIU SARY SIOINE Y3 1BY) 108} S} PUB SJUSUIMSet [epuswuadxa
0Lti-  995Lge 186617 £36991 6s8°€LE Emm.mmvv: et ooqm %Nu SYI JO SULIAY UL Y10g IMfRA SR Ul AQUIENI0UN JJQRISPISUOD SE AISY], SUOHR|OS UI SUOT SJRWOI JO sluawamseaws endads uondiosqe woly
R0611— yZEPLS 66561 SET°8SH 1S6°0LE SOL 65 88P7T8 00€Z PoALISD SEM .A_I~OE.—J_ OOV _I_OE.—NU_ £C .o=—m> siyl -.c_o_v— pue sexIe. hD vof_&u.— u33q sey Av— S1'367 «av IN[BA UOLEULIO) Jo h&ﬁws.-cv uy
YEITI- 09011 1L6'31T 68561 306'L9€ o009k SHIR  ORT - 07c- o, ®o 10 dIUSUONRIAI DOWNSSE UB UO %
ISCTI-  OLL'L6Y 90P'RIT 059'Ip1 YSLYOE 0Ty 85€78  00IZ (0+19)3a6'0~€A3 0 a) H™V Jo diysuoneras pai UO P3seq $1 Yarym INjeA UONEBULIOJ uw o”:M:Eu ue %Mww M
€S971—  TSYESY SO8LIT SIVEE] 18V°19¢ 0S1'STy  6LTT8  OOOT Neuuod Jo Adjieqiug
WET- YOIy R0I'LIT $61°ST1 08085 UGy L8178 006I
€8TEI— 1ZLLsy 86591 186911 WSsE ECEIY 08078 008l Jwo- 3 1-01 X LT6L'BGIT = IFI¥I 1I3U] JO SO Y JO 1NPOL]
TSoEl-  0OEHY LBLSIT 6LL°801 958°05€ WPIy  €56°18  OOLI !
S9OVI-  LEROEY £90°S1T 1657001 o10°LyE 08360y  £08'I8 0091 5me__ MOannw u._w_wm”,x vumm
fESVI-  LZELY HEYIT 0Tr'ee £66THE 9090y  E£79°IR  0OSI vi8 o *én +dn 'd puog
$90°CI—  LSL'EO 0£SEIT 9THR 16L°8¢E 73686 YOV'IR OOV g=9 D :dnoug 1uiod
9LFSE- 61068 8UTIT ovioL 63EEE 656766 9€I'I8  OOEH
L8691-  69V°9LE SO6HIT £r0'89 SLL6LE 8y98¢ 10808 001 @Isz8]
vITLl -~ 6ILTSE 0112 £36'65 SE6VZE SOV'6LE  LLE08 001 (Dtose]
YITRI-  T6R'/YE 807°01T U6 8CR6IE OEFILE  6TR6L 0001 05
uvel-  6LEVEE oOCOT €20t WSPIE  9SrE9E  SOIGL 006 (1)[oos]
LS6'0Z-  696°0Z€ 99v°802 65195 $66'80€ F6IPSE  STIBL  OOR (Mlzyy]
L6RTT—  6VR90E 665°L0T 11y'8T €9T°€0¢ OS8'EPE  6SLOL  OO0L
viyst-  L09T6T £91°90Z 2307 SYL6T $OITEE  l6LPL 009 ,wd e
L9062— €ETBLL ¥70'90T S8bEl SIZT6T SBLBIE GhEIL 00§ SIRISUITA] pue satouanbalry [euotesqiA
6EPVE—  SIL'E9T £85°507 159 96982 IWTE0E  OOEL9  OOF - : i
9EoEy—  91905T 187022 nr 01sy8z 083¥8T 9109 00
SLSth-  IErosT 178022 000° 60SPRT 60SYST  6666S  SI'6T . .
LyIs- 009K 9SIIZT 6LLT- WYSST  VSEWLZ  L6TSS  OST [ 0o (vl
£0£€9—  IREUT 97i'8TT £or's— ¥8I63T 19997 SES6r 00T 3 .
Qares- 1686 6LT61T wL- 0S8°00¢ oLE6rT  S0°EF  OS1 42 s
69TELI-  T66'SET 9£9°0£7 L6~ 8EP0EC 6ICECT 9998 001 WSI9A WMUENY) Pue [9AF] JUONIIg
OTYT—  6SL'EET £L0Z€T SEY 11— 1LT8cy 0IS60Z  EEEEE O
JUNENI  000°€ET 000°€€T o1l — ALUNENI 000" 000°0
3 301 D'V MY CDH-H  UCDH-9- § o] Wi
-Tow. [y A (-Iow-ry [0S ¥ 122) = (1 ST'860) H'Y p-low, -1 {2 F $4820 = (1 §1°862),S
AN ') = (4 = amssaig Ang plrepuelg N SI'86Z = 1 = 3myeaaduia ), duasgay dequug | | _tow- [0S ¥ ££7) = (N 0), 4’V Jow-r) [0S ¥ 79 = (M SI'86T) H™Y
(6)otg {°01g) apIx0 aujwoIlg 2Z06'LTL =W SVD vaal (fo48) apixo aujwosg

J. Phys. Chem. Ref. Data, Monograph 9



463

NIST-JANAF THERMOCHEMICAL TABLES

(6)'dhg

{1gd) apnuoig snioydsoyd

(18q 1) £961 10quIIIX] "INTHHUND

6670
K870
9LTO
970
FAy44
6£T0
9IT0
UTo
8610
€810
8910
.10
SE1'0
8110
0010
180°0
900
100
6100

€IsL -
ST

168712~

SOULT—
L10'9€~
€R90R—

M 30

eIl 10 = 4 = amssaug TG pIepuelg

(une 1) £96) 19qW3Q ‘SNOIATEd

896°79¢

€8Y°6S€
0SL'8SE
S00'8SE
LvTLse
¥iy 95¢
889°CSE
988YSE
690VSE
SETESE
$8ECTSE

LIgeve
LSLIve
LSO'IvE
LIsove
S9E6€E
891'8eE
SE6'9EE
€99°CE€
0SEvEE

L19'8T¢
SHO'LZE
60V'S$ZE
I0LETE
LIG'1TE
8¥0°0T¢
980 81E
120'91¢
1r8ele
[A33 184
LLO'60E
LSP'90¢E
/Y9'€0E
819°00€
TECL6T
6EL £6T
SLL'63T
IS8T
€LLORT
oovLT
S06'L9T
09T
8PL'6ST
YI6VST
fTert
YOT6¥T

L0 EHT

LI¥'SET

OVEIT
0

LICDH-.0]- S

SYErE— 1S0°9L 60601 0S1°92¢
LOSTE- 8S8SL 68917 1€6°6TE
190E- 089°SL Vv8eRIT £06'7TE
6€8'8T— 91ISSL 6LX' 0T 9TPLE
oLz L9¢°sL BLETOT 819°¢ZE
€81°5Z- 1€TSL 7887002 656TLE
8¢ €T— oIsL 168961 687°TLL
9ESIT- Y00'SL 067761 809°12¢
SiL6l— i6rL 688t 916°0L€
9%68'LI - vegvL L2432 1741142
8L0'91— oLL'yL 1L6°081 £61'61E
9Tyl owvL £00'LLL £ILBIE
wr- YRovL 6E0°ELY 61081¢
8901 199'vL 0RO'691 19TLIE
L13'8— 1S9%L 9TIS91 88Y9IE
w00L— oYL 9LII91 00LS1E
|8I'S— B99%L 1€TLS 968 VIt
€LEE- Y69vL 06TEST SLOPIE
LSS~ 1Lyl SeE6hl LETEIE
090 QLL'PL 12434 [AiALS
R|LOT 1E8'%L L6V’ 11 Los1e
868'¢ P68 rL SLSLE) £19°01€
6IL°S £96' L 869°LEl 869°60E
&L BE0SL ovL 671 19L°80¢€
9E°6 9Il'SL 8E8'ST weLoE
S61°11 861°SL SE6TITE 618'90t
ST0°¢Y [4:14 42 LEOBI 018°S0¢
LS8y 99€°SL jad R4l 9LLVOE
6991 SYY'SL ySTOI YiLeoe
[n3%:1] 8ISSL oLe'901 prayivy
oL o S09'SL 16¥°701 661°10€
(4t g2 uosL 919'86 oot
LS0'vT €YLSL LyL'v6 £51°667
Yo6'sT W0ESL I8%06 9T6'L6T
€$SLLe ¥S8°SL 1708 659962
¥09'67 S6¥SL 991'E8 15€°S67
B AL €E6°SL 9IE6L L66°E6T
OIE'€E 196°SL OLY'SL $65°T6T
SO1°6E 086'SL Ot9IL w16t
10°Le w6'SL Y6L'LS YE9°'682
9L3'BE L66SL r96'€9 990°88Z
zeLoy 966 SL 6£1°09 YEP9RT
RRCTY 686'SL 61£°9S €ELVRT
iy RLESL Y0SZS 95682
86701 £96'SL S69'8Y L607182
A %14 SP6'SL k43344 6v1°6LT
Y0008 YI6SL S60°1Y YOI'LLT
SIS 006'SL YOE'LE €S6F¥LT
€0L'ES ELESL 616°€E 989TLT
6865 L61°ovt wLet y6T0LT
8ITL9 86°0p1 €L6'ST L9t
6€9°¥L (LT84 ura L60°692
9tITR oLy vt €9p°81 €8T9T
61L°68 6YTErl LLvt SEE6ST
££V°L6 [Axi 4] 800°H ¥6T95T
0LT°S01 (3544 €L 6LT'EST
LT 601 LETSYY 6LY'S SOR'IST
oLTEll 19°spl LS9E 909°0s¢
SYELI SLOSY1 (234 8EI'6YT
v66°TTI 43x4l 900 coTevz
RETET 1097291 0 YoTere
910°0¢ 1 0£0°691 |81~ €8L6YT
906'LEY €28691 S6CE—~ W6ETST
[ 241 6veIL] £85°9—~ $y62°6LT
LoLoLt LroLl 8056~ ALINEINE
OV oH'V  CL.H—oH
- owt-f

ooy

.|~°=-lvn.~.||
M S1°867 = *1 = uamraadwia g, 3duaigey Adjeqiug

p. '

(6)*d"1g

(1gd) spiwosg sruoydsoyd 922/8°0L1 ='W SVYD 1v3a)

(1961 ‘ST 1snSny) ‘uoniesrununnod feuosiad ‘Aosiaf maN ‘u0ISSUIAF] ‘[PUONRWIIIUL SWSASONSY ‘UOPIOD) S 1,

adusIdjey
,"UOPIOD) £q PAABUINISI AIIM SIURISUOD TR0
Kdonu3z pue Koede) jeeH
“3tBIs 2doualaja Ay st suoydsoyd (o) Aym yum ;uopion) £q | _jow.[e2) g0y Se parewns? sem (N ), 'V
uofeuod jo Adjeyiug
v ez =" 1-w2 [8000°0] = >0 w [sistol =g
(=0 L [C)=rm ;w3 [ooy] =
[£] 0 kG
g w3 E21:41N

SN WMUENY) pue [9A3] Sluonddjg

(-low-r1 [97791] = (M S1'862) 'V

i ol s i-tow £ {T6vz) = (1 S1°860),S
,_low. = o

(1gd) epruoig sruoydsoyd

J. Phys. Chem. Ref. Data, Monograph 9



(6)*adtag (sgqd) epiuoig pea

MALCOLM W. CHASE

464

(eq 1) €261 19QUING JINTAIND (uge 1) €261 £2qu3x( SNOIATYd
$ESO~ SIET9 £ov'88l—  ¥6TOET SISTISE  S6806€  9¥ESy 0009
9050 651°LS 0LL81-  €9L'IET ISR0SE  VEIOGE  €9TSP  006S
Ly'o— SI0'€S yi6981~  WTLIT ISI0SE  19€68¢  SLI'SK 003§
80—~ 988'8y $80'081~  STL'TTL 10S6VC  9LCREE  TEOSY  OOLS
81¥°0— vy 61TS81-  €£TTBIT 0Ig'SYE  BLLLBE  tO0'SF 009
98€0— Ugor SIEVSI—  LILEIT 60I'Sye  896'98¢  ¥I6TY  00SS
$$E0— 065°9¢ UCe-  ovTHT LECLYE  SYI'98E  1I8Fy  OOvS
1260- 9IS 06£Z81—~  €9LH0Z yLO9PE  8OESBE  LILYY  OOES
9820 08'8T 65£181—  S6T00T GE6'SYE  LSPPSE  1€9% QOIS
0SZ0- 13y4%4 80€081-  LES'S6I WIsye  165€8€  I1ESHP OIS
¥IT0- Isy'oz LOT6LI~  6BEI6L CEVPPE  1ILZ8E  OEYPr 000§
oLI0- &v'9l L9O8LI- 156981 1I99°6PE PITESE  SLEW 006
910 15zt 6839LI-  ¥ISL8I SL8TYE 10608 LITHF  OORY
$60°0— 8L58 pLOSLI~  B0I'SLI 9LOE  1L66LE  SOI'ty  OOLY
€50°0— oy wryLi-  fOLEL] €TIvE  vlO6LE  166€F 009
6000~ 16L°0 LEVELI-  OIE691 YEYOPE  6SUBLE  TULZEY  00SY
9600 650°€— 0T ILI-  6I6191 06S6EE  YLOLLE  GYLEY  OOWY
¥80°0 6189~ £LyoLI- 095091 OfL'8EE  OLO9LE  1Z9€y 0Oty
€€1°0 299°01 — 101°691-  S0T9s1 €STLEE  SYOSLE  68YEY  OOTY
¥8I°0 Y- wre-  es¥ist 6569 666ELE  ISEEY 0Ol
LETO w181~ S6T9—  FESLYI oﬁqomn OE6TLE  OITEY OO0V
670 0£8'1Z— OL8¥Ol-  1TTEME vIISEE  SEFULE 1906y 006 . ‘on - e - -
05£0 6LST-  SEbe9l-  TZ6Eel £OIVEE  IZL0LE  L06TF  00SE . . . e oL (8961) 1661 ‘9p "SKud f UED "BUWRYN W g PUE [T W ",
11y'0 160'62— €00Z91-  OvobEl 06I'€EE  6LS69E  L¥LT¥  OOLE STZ-£61 'dd ‘L961 PO MaN “ssaxd owapedy “Pg ‘Sulg 1°1 'JOA .. ‘Ansnusy) ampeiadway, Sy w1 s30URAPY,, UL PURIGUIPHH ",
Yo €99°7¢— yLS091~  E€LEOEL S6ITLE  OI¥sse 1857y 009¢ “(9€61) LY ‘6b "A3Y "sAyd ‘uediol A
0o L1619~ SSI6SI—  #TIOLL 8LIlEE  €ITL9E  LOVTF  0OSE *(8961) "dd Qg€ ‘uopuo “fieH pue uswdey) “pa pIg ,,'sINISOW dnwolel] Jo endads pur sardisug uoIRIdoSSI(,, ‘UOPARD) D) Y,
o150 s8v6e- geLLsl-  zesT ge1OcE  986EOL  BLITY  OOVE (OL6T) “HOA M3N] ‘SS31d UOUESIS] ,,"SO[NadJ0jy JOTEIQ OF 3AnE[Y Eieq aidoasanasds,, “pg U0y ‘g,
£89°0 Wity— I8E9S1—  BLILIT 890°6Z€  SILVOE  IHOTY  OOLE . . c \ 3 y ! Cmadets el ad- 3
09L°0 £55or— WoSSI—  yepEll PLELTE  SEVESE  sEIP  0OZE €L-1¢€-C1 *(314d *6L-0£-9 “(DNDAd ‘eL-1€-T1 “(8)Jqd ‘19-0£-6 (BN To-1¢-€ “(8)Ad :SIGRL [BoNWYOoULAY Y, JYNVS,
1780 aEer— EPLESI—  60€°601 IS89ZE  ZIIT9E  89'ly  00IE *(8961) +3¢ ‘8961 "sAyd 1ddv amg °r wetpuy yBuis 4 'S,
L260 1STES— W6rIsi—  §SI°s0l 669°ST€  OSLOSE  I¥Iy  000F SOoUdI9JOY
81071 8£S°96— wTISI-  170'101 pISPIE  6vE6SE  OETIP  006T
St 98L'6S— SOIesi- 60696 S6TEIE  906LSE  TIOlY  008Z a » R
61Z1 ¥66T9— orevt— 61326 I0'ZZe  8IY'9SE  I6L0F  00LT “uopuny [efiusiod IO B SULUNSSE PINdEd ST D JO anfea diL, ~°g pAidope 3y WOy PIRRINd[Ed ST %4 Jo
621 $91'99— 601°8y1— 1sL°88 8PL'OTE  €8%PSE  99S0F  009T anfea YL ‘s9dOI0ST VNI AP JO IDUEPUNQR JRINTEY ) J0) paisnipe s1 pue (BUUEYY pue [2] Aq paUIUUNIp sem °g Jo Snfea paidope 1,
8’1 86T69— S6ILyI—  S0L'P8 YIV6IE  L6TESE  6EE0F 00ST "Pasn S1.35€IS 7, 341 J1 N 0009 e ,_[ow., _N-[BI Z10°0 PUB } 000 12, _[ow-,_)-[8d 6000 £q paseasour st Adonua ayy, ‘paidope st Aels T, AL,
9Ls e — 6SE9vI—  £89°08 LEOSIE  SOOISE  TIVOY  OOVT . : L Uy £ s Wy . p i
pILt o~ f00°SPI—  £89°9L 719916 7e666s  O3TEE  OOFT 71ad 01 pausisse h_uzﬁEw- v, pue «.—Uam PuE 4G4 03 pIuBisse Kpanzu s 3, usdmiaq 2q o) sxeadde astoyd a1y .E«Euodn Surew Jels
981 LoY'SL~ werrl— 0Lt otI'SIE  P8I'BYE  €996€ 00T PAIX3 1811 A JO UAUUSISSE SYL ~UISOY AQ PAIS!] S[IAS] PUR SIBIS JIUOIIID ) OF PSPpE St (-2 00€8 T8 311 AT, ' Y104d PUR 1qd
LT ws 18— 243 22 Bl 0sL’89 S09°EIE  YPEore o6t 001z 0} snoSoeuy "1g,, PUB 1g,, 3O 3duRpUNGE awdotost [eIngeu A IO PO cussoy jo uonerdwos S WOy 3J SHURISUOD [BUOMIRIQIA XL
£91T LOST8— UFEE 918¥9 LIOTIE  STY¥vE  LET6E 000 Adonuz pue foedey ey
suz 6v69L— 1v8vE £06°09 €9€0I€  LIPTE  8EOGE 0061 3
7907 6€0° 1L~ 1085€ 800°LS 1980 ZIEOYE  IS¥BE  0O8L A . .
0007 LS9~ €5L9€ TEI'ES W890E  O60'BEE 0898 00LI 1-10W-[23Y 01 = 01°61 = (3 0), 4’V pardope ays wayy paie[ndfed st | _jow-[e} 01 F §6°91 = (M SI'867). A’V ,YSuIS Aq paujuwsaiop
876'1 850'65— 669°LE urey 19670f  9SL'SEE  ¥ISBE 0091 an[eA AP YIM WIWISAISE POOF UL ST YIYM A9 pHT = 30 SIAIS pueiquapiy £q pasoderd se 1gqg JO INORIBYD JIU0I Y IO UOHIALOD)
YRl 186°75— 98¢ 9T¥'Sy 066708  PLTEEE  SBEBE  00SI A 99°C JO A215u5 uonerossip & saa1d ‘ueSiopy £q paarasqo ‘a) enoads uondiosqe WOy PIALISP SB ‘SIURISUOD [RUONRIGIA 3lEls
svL'l 1rgop— 785°6€ ¥65’IY 0T6'00f  1€9°0EE  I9T8E  OObT A3 99 3 odeny wa g W aa P mﬂ (i-o . ) Heos 3 PP ST 8 [PUOIEIQIA STe3
€€9'1 €€9°0F— 6750 €LLLE €YL86T 66L°LTE ssI'se 001 punals 3yl Jo uonej 1X9 JOUOUS—2: .Dm Ieaul] v 3 303 —u>:0&mu.~ .|~OE.~NU3 6 F 8G pue _Iﬂg._ﬁox 6 F LS PopusUnuOdN vﬂOﬁ%ﬁo
Sov't WErE~ 63°1y £96°€E LYY 96T  GhLVIE  T90BE 00T pue uasoy 7, _{ow-[22) $81°8Z = (M 03 1@ H'V PUR ', _[OW-[EIYE1°0 T 16'9% = (M 0 'S ‘qd), AV , =N133ds uotsstwa wo ySuig 4q pouiu
6z 066Lz- uvzw oot wover  Iwize  086LE  ooN =3319P (; _10W-[e $0°9S) A9 €T = 30 I WOY PIpuncy pue pAended 1 (,_{ow-f Tk ¥ ¥16'6L) ,_10UL[eN 01 F 0161 = Ci 0) H'V
1431 9ESIZ— 66v°EY L9E9T 8SY'I6T  SIELIE  HO6LE 0001 euu
6980 8L6Yl— ySSHY 0852 orLs8Z  SESEIE  OEBLE 006 uogeuuod jo Adeuiug
wso 10£8— WISy 108°81 €887 ©BE6OE  PSLLE 008 R . .
1H0 Sevl— oL 610°S1 8I8TT  SYEVOE  1L9LE  00L Y HST= 1-U1d [$1000°0] = °® 1-WD ISP00 ="
6Ly°0- 66v'S €697 T OLL'6LZ  6¥S86T  TLSLE 009 =0 , WD G610 = *Xm (U2 9907 = °@
mmmw - mwmn_ _Snm Mwwm M.WMR QIL16T  ovrLE 00§

~ L1 1210 3 LT 6OUL8T  9ELE  OSY .
187- 10912 vigse  O8LE STEELT  BLEEST  OSTLE  OOF [zl LETsye [z]e
Y8E— oSLST oSS 0z6'l WEUT  LOVSLT  €IVLE  OSE iz £8807 [T v
LYy~ strIE UI0L 890°0 PUT  669TUT  069€  00F z fooss) oy,
141388 W9'IE £260L ‘0 YUz WUT W69E  SI's6T z 0 oL X
SE0°8- SSY'8e €ErLL - LLOELT  166S9T  8E99E 0§
no_w_u 6vEop 9IEBL T65°€— 6I8SLT  L9%LST  OSI9E 00T '3 w3 smis
Y0876~ 0879 €6L6L oot'L— SIOVOE  €99°CET  LEEEE 001 g
SUNLNT 0166, 0166  ovrol—  ALNHNI 0 ° o SWSIOM WIIIEY) pUe S|4 JUono3yg
5 30 oY H'? CD.H~H  UCDH-.D]- .S o B 74 4
\-tow. o I (-lou 0 ¥ T T6°0L = (1 S1'860H'V o Mf 1T0 F LYTLT = (A S1°862).S
I 10 = ,d = Amssa1g NS pIepUEIS N SI'B6T = L = amjesaduna) 3uanpy Adrepu | _[OW-PI TP ¥ 16'6L = (3 0. PV
(6)'adtig (1gqd) spiwouig pesT +01°282 ='W Sv9 1vaal (taad) apiwo.g pea

J. Phys. Chem. Ref. Data, Monograph 9



465

NIST-JANAF THERMOCHEMICAL TABLES

(B)'1stag

(1815) sukpiiAjisowosg

90—
1o
YLEO-
SEE0-
$670-
sT0-
1zo-
1910—
1zro-
€L00-
£200-
8700
7800
310
1610
8570
7260
8860
85v°0
1£50
8090
3890
£LL°0
2980
<560
1501
7860
160
or80
900
8190
L850
6370
PREO
0Lz0
w10
1100
%610~
8670
oLyo-
€190~
1680~
SEVI-
a1 -
w1~
oTT-
%6LT-
1re—
wEy—
986 -
s109-
urt-
0B R~
L6801 -
1291 -
wrLl-
08I'eT—
R00°EE—
wreE-
906'€5—
LorLi—
FLINLIN

N30

(1eq 1) 9L61 49quAnXT - INTYAND

(w3e |) 9461 13GW33SJ "SHOIATI

40 €9TT- €102 ISFLTE  €91'69¢
LLESY PLTT- 9T €IS97E  OEv¥oe
sty Iy %I TYT-  EIE6IT SLZSTE  88YESE
USHE S66TVT-  966¥IT 61TSIE  LE6T5E
%91E PO0'EVT-  00LOIZ SVIE  LLITOE
09L'9z 100672—  ¥Ir90T SISELE SOV ISE
5% 1T SOI'EVZ— 691702 L8I'EZE  9T909¢
L¥691 PROEPT-  £E6°L6I S8YILE  PEWESE
o 6T0EVT—  LILE6! SLLUITE  I€06SE
Lere SHETYT— 6157681 SSOITE  SIT8SE
verT UBIWT-  OrESE! zE0zE  $SELSE
9997~ 069TyT-  8LIISI US6IE  LYSOSE
€95°L~ 0ISTIT- oL 11881€  €69°65E
o5k Tl — SEWL—  S06TL1 SEOSIE  VISPSE
FELL— 001'THT—  v6L'S9! SYTLIE  6E6°€SE
- €S8 IvT- 86991 OFP9lE  6E0ESE
soI°Lz- WEIPT- 919091 |IFCIE  TLITSE
UG TE- 68T1VT-  6vS9SI OBLYIE  LBIISE
89t~ SLEOVT-  S6VTSI STEEIE  £ETOSE
L69T¥— woWT—  SSpEvl ISOEIE  6ST6E
SYSor— weTovT— 9T uvl 8SITIE  SOTSPE
€15 56— Olyoyl STIE  STLE
€195 SPS6ET— SOVt HIE0IE  LOTOVE
£60'19— 8SI'6€Z—  OIVZEl SSEEOE  TWISHE
1¥8'69- SSU'8ET-  STV'ST LLESOE  OSUTYE
€eroL~ o1z oVl 1syvet ELELOE  1E6THE
6£6'€9~ SHOLYL  S8rOTl YWESOE  ISLIVE
1S el 8ol SRT'SOE  009'0VE
LIS — 1wyl 6LsTl YOUVOE  SBE6EE
60TSY— 9s6r 69'801 680'C0F  €E1'8EE
68— €ovost  voLvol WEI0E  CHEHEE
185zE— F¥TISH L2001 19000 TISSES
VETST— 78071 95896 YSe6L  9EIFEE
05861~ II6TSI 66 06786 EILTEE
9cpel ~ SvLES SE0'68 Y6696T  BETIEE
0669~ oLS St £€1°68 SSU6T  SOL6IE
1150~ 88551 LTI 65TF6T  LIT'SIE
009 102951 orElL €€8T60  I9¥9TE
oS 800LST 197°€L EPEI6L  SELWIE
SE1 61 01%°£51 18569 96L68T  OF6 TTE
8SLST 09851 90LS9 981'88T  6€0IZE
1r'e 86651 9EE19 605987 vSO6IE
STI6E 18109)  OL6LS SSLYST 9691
LRSY U6 601TS ST6T8T  LSLYVIE
YoT'Ss ozIzIT  TTOS 10187 8ivrzic
150°59 SHOCIT  86EY 6668LT  1E660E
SE6VL 16€1Z  wvSTy Y8Y9LT  SLTLOE
16378 1LLYIT 10L'8€ YSOPLT PP IOC
61676 9SSIT  SSBYE 0EUT  SVEI0E
900'501 At it 1o'ie 603657 100862
8IS oWz oL OLILST  LEEW6T
6LEST usLie et ELEVST  SBTO6L
R99°SET 9TIZ U6l T OSL'SST
20971 PELBIZ IO Y6TBT  009°0ST
2981 wTelz oLl 090'SST  BE9PLT
56991 L6S61T  tOL IE3'1ST 655192
oIsLLl vIR6IZ  L96E SY6SYT  798'8ST
15681 06TSET 200 ST 8SILYVT
65w681 steset ] SIVLVT  SIYIv
R6£°90T BT vILE- LI60ST  96TTEL
v61'vIT 60TV 90I'L- 89108 SOI'60C
8SL°0VT SSLOVT  OFO0I- AUNENI 0
OV H'V  CLH-H  MICDH-.9]- 8
1-tous0f

BJW 1°0 = .4 = amssaag ajerg paepuels

SlIL'ey
o6¥'ty
08T'ch
L90°Ey
6S8'TY
43 KA 4
141444
65Ty
690y
€88 Iy
foL'1y
[4qid
[ 23k 4
l'iy
oro'1y
888°0p
Loy

ir oy
Treoy
zToy
Lovoy
866'6¢
68 6¢
S6L'6E
zoL'6€
yigee
0EST6E
1SV6E
9LE6E
YOE6E
SET6E
oLes
LOV'6E
Ls06€
6868€
££6'3¢
6L8'8¢
9TTRE
SLLsE
9zL8e
6L9°8¢
vE9 8¢
165°8¢
zs6°8¢
LISSE
98¢
'8¢
rYRE
or'se
6tv8e

675°8¢
s19'8t
wL'se
£06'8¢
STO6E
SYL'8E
1€L°8¢
$E9°9¢
Y950t
0

bl

Vo N
M S1°862 = 'L = ameiadma ), 20Uy Adieyiug

Wi

{B)1stg

{1g15) aufpyAisowolg $686°20 ='W SVD vaal

“(1L61) OL81 “L9 20§ Kepere, "suel, ‘UOSUIqOY “Y PUE MEYSIPIO 'V "Dy,

(6961) €01 *$T "W "AIU[ SO “WISIA “AONRAZNY A "A PUE BAOSIUZNY °V )¢

(LEBY) ¥SS “6p "(UOPUOT) "208 "SAU 2014 “PIOJysRY "V 1 PUR SUOAS[ ‘M,

*(8961) OF ‘€T “WIYN AU "YSOJY UISIA ‘AONRAZRY “A "A PUB ‘ONUSWZNY “F "N ‘BAOSIUZDY V 7],

(6961) 18€1 *T “(SAUd 1O 1Y) “UOpuOT] 20§ "sAyd "301d ‘YeURIEH A °g “d PUE oY 'd "N,

(TL6T) 1 *9p “sAud f ueipu] ‘uey) "N g Pu BHSIN "M ¥

(¥961) 09 ‘8E “sAud °f URIpU] ‘UOPUB]. "} PuE UOpUEY d 'S,

oL-1€-T1 ‘G)1g1s “(B)3gIS $L-0£-9 ‘(Mg ‘9L-1£~T1 ‘@IS (BAIS'LI-1€€ (IS S3QeL [eo1uaydouny], AVNVS,
(L961) “HOA M3N ‘sS3ig dnuapesy A “Suukg 11 TOA . Anstwoy) aniesadwa), YSiH Ul s0URAPY,, UL ‘PURIQUAPIH 1 °Q,
(696D €17 01 “s0m33dS Pl MYZ ‘AONRAZRY X A PUZ BAOSIUZDY V Y,

S90UdIDJaY

“ST 30§ UNOdde PInoys (M S1°867),S W Aurenadun patess Yy :aaniesadwia) moj e sijnsar paselq Apysis saaid
uonewxosdde sny), (,_wd 761% = V) wersuod Suijdnoos urds ap Aq passadxa se els sy Jo Suriids 2yt 03 anp S[2A9] BUBSIP OMI SE pAIBRD
st ateis punosd oy, 1g,, 1S, JOJ SeM BIEP PIAIISQO A3 SUIUNSSE Ig PUR IS JO SIUBPUNGE [INIEU A} 0] PIIIALIOD U3 STY BIEP WIBISUOD
IR[A33[OW [{V "SINUTELIOUN IS JO MAIA UL (N 1°862),.S OF ,_I0W-, _Y-[8J GO0 JO ANurenasun ue pausisse 3Ary 3p\ "uotRnis 9y AJUe(d
01 3qearsap s1 wnndads 3y Jo uord STy JO UOHBUIWEX-3 UONNIOSA YSiY v * oIS siy ul saul} Jo Jaquinu a3re| Sy 01 anp ‘pausissesiu
A1ES 7, ) 10 ‘passiu uadq aaey Kews rels spp ey Aupiqissod Sys sastes sy -AmRIS , 6 34) Je3u KI9A ST ORYm. IS pue IS yum ASofeue
£q ,_wd ppOpT Fedu 1] 01 pa1dadxa i 1} 1S 10§ PIAIISQO UG J0U SEY [IS PUR IS JOJ PIAIISGO SEIs T, AL, ‘SUOHIBITD[ED INO Ul PIpnjouL
U33q 100 2ary ‘KjPAndadsas |, ‘S3EIS 1], D PUR V7, € Sy 103 ,_ud 7] pue g] Jo sSumds saessudsap pue suswuSISse 3yl Gf $InUIRUAsUR
01 3Np PIPNJOUI 10U B AN “SIALIS IN[SWY [RIIAS 10J BIEP p3uocda OS[E oYM UOSUIGOY PUB MEYSISPIO LU} ST JTBIS [[, D Y} 10§ BeQ
& AoYeAZNY pue vAOSIOUZNY £q PaulEIqO U33Q dARY 3Els puncid A PUE Jjels SIY) Y10q J0J SIULISUOD [BUOHRIOS ) J0f san(ea 1uat3pp ApySis
o PIOJUSBE PUE SUOAS[ )i [|9m SUSE BIEP [BUOIRIQIA S PUR BUUBYY PUR BIYSIY tWO1) 3B BIRP WIS T, g Y, A[aandadsas ‘aoxedzny pue
BAOSISUZNY PUE JIRURIEH PUB OBY WOJJ QI SIS ¥, 4 PUR 5, V 21 10} EIEQ  PIOJYSEY PUB SUOAS[ PUR ,* [P 12 BAOSISUZNY [ YIEURIEH puw
OBy WOy BIEP Yiim JuawdTe poos uj si eep [UONRIGIA XY, S BUUBYY PUR BIYSIN WO 358 SJES PUnoid oY) 10} eIep IUEISUD JR[RJ3{0

Adonjuz pue Aoede) Jeay

¢ APaudadsar ((S)grs pue
(S)ugis Joy ,_[ow-[ed) 63°LL PUR 8508 JO uonRzILONR Jo Adjeyiua (puoq 1ad) aSesaae X1 01 parediuod aq Kews 47 Jo anjea oy, “anjea pardope
AP @M WRLSISE poos Uy uonouny [enunod s PUBLISYING UO PISeq 1UUNRA [EIUAOIY) B WOY | _[OW-[B3 £'68 = I PaUIRIqO  UopuR |, pue
UOPUBL (,_[OW [ 09L0FT) ,_1OW-[89Y €4S LS = (N 0), H'V PA1dOpe tfa spIoik sty B1ep JVNV( ATeIliXne qip -, _jow [22 €701 ¥ €LL =20
UIEIqO PUE ,PURIGU3PIH 01 SUIPIOIE PUOq Y JO INJBITYD IO ) 10j INBA ST 19ALOD I BIEP [EUONRIQIA B Y, . PUE JEis
puncig a1 jo suongjodenxs 1auodg-o8a1g Je2ulj UO PIseq ,_[OW-[eIY [l ¥ §°S8 = I JO 3n[eA B paIsagins AoxyeAznyf pue eAOsIOUZNY

uoneuuod jo Adieyiug
on lo1zTl {61000} [6991°0] 0T T6TS 1 4 LSOIY ;2
(9] 434 [6100°0) €6L1°0 (134 9ELS z LTLsEE keg: |
m [o1zdd [6100°0] {6991°0] 14 v6€ 14 0T6£T v 8
()] [o1zd} [610070) [6991°01 (Y1) 96rZ (4 9'L£60T %V
) 01T 61000 6991°0 (4} (444 [4 T6ly 1,
(3] 0ze 61000 69910 [9} Ty 4 0 UL X
22mog A" _uo “o LU g ud Yo wd Cm '8 L ) IS

: ' SIUEISUO) JEJNO[O PUR SIEIS NuoNIAg

(- IOW-F 9p T £6£T = (4 SI6TH'Y
(oW 0°9b ¥ 8°0vT = (M 0V H'V

(10w _S-f 1770 F TY'LYT ~ (1 ST'862).S

(1g15) auApiAjisowolig

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

466

(B)astag

(1g18) spiwolg wnpuong

(5q 1) p£61 39quIq S INTIIND

sseo 68998~ T9EE~ SO 8ET CECTVE  LOITRE  €19°0S
#0830 $T06~ Iy EEE—  SO9EET 999°IvE  0STI8E  LSTOS
$$83°0 68 96— 08L0EE—~  L6S'8TT 0660Y€  YOP'OSE  S68'6V
1060 YE6R6— VEELIE—  9I9ETL NCOVE  6ES6LE  LISEY
0960 976201 ~ W60STE~  UHBIT YIO6EE  999'8LE  £S16F
SIO'T 898901~  QSTTLE~  S6LEIT TIEREE  €BLLLE  VLL®Y
10’1 85L011- Ly 6IE~  LE6BOT 007'8C€  T6Y9LE  I6E8Y
671l L6SYI1— 19991€—  LITH0T SLYLEC  166'SLE 1008y
631'1 YRERII— 606 EIE~ 9661 LYLOEE  OS0SLE VIOV
151 - 10T1E~  v6ST6I T009EE  O9I'VLE  TTTLY
yIe L6LSTI— YOS80E— 768681 OSTSEE  SITELE  SIROF
03¢’ 9Tr 6Tl — 696'S0E~  6TT'SBI SSYVEE  93TUE  £LFO
Tl T00°€€T - LEVEOE—  S09°08I LOLEEE  €ECILE  LEOOY
Ty L759¢1- y86'00€—  120°9LI LIGTEE  SICOLE €ISy
065°I 100°0¥1 ~ vI986T—  LLVILE EHTEE 166696  OSTSY
$99'1 revl—  98€96T—~  IL6'99T 9%6TIEE  00V'89E  6SSFP
€L YELOYI~  6IPEI-  SOSTON YOVOEE  L6CL9E UYL
vIs'l o0TI0S1~ S0I'T6Z-  LLOSS! LIF6IE  6LEFIE  630%F
806'1 66£°EST— TENO6T~  LSYES) PSLSTE  OVESSE  TILER
9661 E99SI—  VLTBRZ—  VEC6YI PISLIE  L6TYIL  I¥EEH
L3807 178651 — R]TS98T— 810°sv1 LL69tE 1€T€9¢ Loty
€817 896791 — 106¥82—~  6EL°0V1 19092 SYiTE U9y
€87 YL0'991 - T6CERT-  FOVET 9TISTE  SYO'I%E LT
886 Y1601 ~ 00082~  €8TIEI OLIVIE  TW66SE 61y
86v°T sL- STLO8T-  SO¥STI €61'ELE  LLLSSE 619
¥197 PLISLI- T9S6LT— 65661 €61°7LE  609°LSE  60CIY
LELT wrse— 80S°8LT— £¥8611 891 1Z¢ 91y 9sE o'y
9% 6L0°181 — 65SLLT—  OSLSHI 61102 961'SSE  OELOY
£00°¢ 686'€81 — 60L9LT— 969111 wo6le LY6ESE £9v O
6v1e SL8'981— IS6SLT—  €99°L01 LE6LIE  L99°TSE  TITOV
YOE'E LEL681~ 6LTSLT-  €S9°E01 10891 ISCISE  LLG6E
65v°€ 8LST61— 98VLT— L9966 €€9°SIE  0000SE  O9L6E
SH'E oovS6l—  ¥OILZ-  10LS6 OfPVIE  GOBYE  65S6E
YER/E $0T861— 9OL €L~ ysLte o61°¢le ELILPE 9LE6E
80V £66°002— SOCELZ-  STFLS TIGTIE  169°SPE  60T6E
ey JLIN 2 1S62LT~  TI6ES 1650I€  9STHPE  650°6E
j954 4 876907 — or9TLT~ €10708 9TT60E YosTve ¥T6'8¢
£SLY LLT60T~ €CUT-  LI9L UULLOE  OI6OVE  CORBE
vE0 s y10°TIT- sIruz-  wSTU OVE90E  S8I6EE 969'RE
s wLviz- 06%'1LZ~  LBE'89 SIIPOE  06CLEE  109°8E
6L9°S LSV LT WYUL-  165V9 EPTEOE  60SSEC  SIS8E
£509 £91°022— 3V1LT~  ¥89°09 965 I0f  SESEEE  SEVBE
) 0987~ 10€1Z—  v89S 6L8°66T  6SHIEE  S9EBE
0669 ST Wriz-  0l0ES SBO'B6T  89T6IE  COEBE
wrL wri- WIICI— €86 802967  SY69LE  IYTBE
20S°L 165512~ STIOET— 0TSy OPTY6T  ISYPIE  ISI'E
618L YIT60L 880821~ STy ELIT6L  6vHIE  TTIBE
€618 116602~ MO9TI-  SELLE 866'63T  LIO6IE  €90°SE
09R IWw8L61— O0VTI—  VEGEE Y0487  TRESIE  £00BE
860°6 009°161— 866 1TI—  LEIOE ISTS8T  8L9TIE  I¥ELE
$59°6 678¥81— 1T6T-  9vE9L 61LT8T S9060E LIS
90£01 6LSLLI- LTI~ 79§ 01008  BLO'SOE  SOR'LE
urn v81°0LE— SOF60L—~  SRLSI 6vI'LLT  0£900E  €ELLE
O£1T! y$STT91 - 655°801-  SI0'S1 VIV L65S6T  6VILE
£Lrel ySLYS1— orLol— ST WOMUT  10%68T  SYSLE
€EESH Lot - SLEOI~  LOSL €569  L96T8T  OIvLE
$95°91 OLTYI— 6¥501-  8E9° 00§99  6I0°6LT  6IFLE
860°81 68531 — CErSol—  pLLE WL 609FLT  6ITLE
09002 9Ip ¥El~ 000°S01-  LIG! 107497 819697  €LOLE
[N el SOLsTI — 1Lres— 8900 1SL°€9T 6L6E9T 9989¢
905 197821 — 61168~ 0 ISLE9T  ISL'E9T  9§89€
SrsT SROITI - 60978~ 89L°1~ 9SEYOT  SBTLST  1SS9E
€Lz wren- SILI8- PREE~ 101457 #81'6¥T  ST09E
£1805 6LTL6~ $9T08— SLOL- WAS6T  PHISTT  6LOEE
BUNLINI - 10K08- 10v°08— SO101— ALINLINI 0 0
1y 30 O MY CLH-H  UCDH-.9)- S oo
- JOU- [ [ O

(une 1) $L61 12quaxq SNOIATY

BJW 1°0 = .4 = amssal] 1§ pepuelg

0009
006§
008$

S1'867

a1
0o

wi

N SI'86Z =*1 = umeraduwa ] Buapy Adjegiug

{B)-istig

(1g15) spjwoig wnpuons 25291 =W SV v3al

(1L61) LIE “Op "PS "unD ‘oey L °d PUe ‘Appoy 4 "L *Appad M ¥ g

"(9961) 15T *p "sAyd "1ddv pue amd [ uetpu] ‘oey "L 'd Pue App3Y d "A,

(0L61) "dd SIS “pOA MmaN *ssaxd uowreSiag |, 'so[nddjoN dnuoeI(] 0) 3ANE[aY ereq didossonsads,, ~pdg ‘uasoy K:

“(9¥61) 95 “8S UOPUOT "208 “SAUJ 014 ISWISYUISIND "W "Ny,

(YL61) 8891 ‘TS "WSYD °f "UBD “ISTUIZUIN "W,

(€L61) 9T11 ‘11 "dwid) "skA “ziyoiday, ‘YoIaInD A - pue ‘BAOGEAY D "A AN NV,

(EL6T) 1 61 (YSSN) ~950x103dg 1O BAISRIEY “A "N PUE AOUSEDY °S M,

“(4S61) 8ST ‘85 WHD “SAYd °f “ARIBIEW T [,

“SIIqe], [ednuaydouudy ], m<z<-.n

.ng—w .3.—0> M3N ‘S$531d ANuRpedy ..B :im 11 “IOA ...hbv-r:o..—nv E:E&Eo.._x -—u_m uf SIVUBAPY,, Ul PUBIqUIPIH 1 Ov
Y1069 ‘(S)q1S ‘TL-1€-T1 “(B)DIS pue AJ.._._m -S9jqe ] [edtwaydouliayl, YNV,

*(8961) "dd ggg ‘uopuoy “pry ‘fey pue wewdey) | ‘s3ind3jopy diwoelq Jo endadg pue sARiuy UOKRIOSSI,, “UOPARD D VY,
(0561) PO MmapN ‘Auedwo)) puensoN uep “( “P3 pug ..‘'s3(no3jopy dnuolerq Jo endds,, ‘S1aqzioy ‘D,

S80UaJ9RY

“(@DIS 10j wnndads paasqo AP yum LSopeue
£q opew QoM  SIIAWUSISSE 1Y) PUB IS JO SALIS PANIXI ) UBIMIS SUOLISURN ilm PARIDOSSE A1am $3jels 1sousaddn aan oy apr
Appay o3 anp Em 131U 3eIs H PUE ‘D ‘J Y diym . ‘ory pue Appay Aq panseaw uaaq sey £313u3 deis § a4y, uasoy Jo uonendwod sy
w01y Uaxye) AIe S[IAS] PUR SAEIS U0 UIAJS IS PUR SIURISUOD [BUONIRIQIA YL, :o:uEa [enualod IO © WOl) p3UTeIqo si o Jo anfea
3] 4 JOJ IN[EA PIIBUIISS SY) WOLJ PIIBINO[ED S} JURISUOD _Nuo:Eo._ AL (Y Z0~) JoySIY TEYMIUWOS Y | SIN{BA PALWUSS JHIO OM} 0_23

, BASSRIR] PUE AOUSBIY Aq parewnss A< $£°7) T iim s3215e %1 JOJ anpeA _uo.novw INQ "SWIISAS IPI[EY YLE SUI[EY[B 1X10 [BISASS JOJ mmﬁo:u_
puoq wi01) pARIN{Rd S1 ORI JY) 10§ Sn[BA siy), 960 = (LIS 4/(gig)s yum Jigig SNO3sE3 JO) TE) WIOIJ POUIBIQO ST %4 JO dn[RA AL,
Adonug pue Ayoede) jesy

193100 3 satpnIs a5y ey Aufiqissod sy dapnpout 0) (M S1°862) HV
), _[owt [e3Y O  JO QUIELadun Uk uSISSE S “AD 1  JO 57 01 HWl| 19mO] ¥ 3Ae3 L1g YIM SWOIE IS JO UOIIIBAS WO} IOUIDSIUIWNIUINYD
E.a ‘A? '€ = 0 3aed sotpnis surep ‘pauoda uddq aarY ‘onjeA PIIOdes SYI INORIQ YOIYM 97 10) SInjea E:k::&ﬁ 1210 omy, g
JOJ SN[EA WINWIUIW B .:3&&8 01 PaA2I[3q Si IASAL JINE] AL, A3 €5 PUB (A LO'S JO SIN[BA 3 01 P3} ARY , SUOHE[NI[ED [3pOW JHuO]
¢ SWAIsAS SPi{ey YL JuIfey[e JAI0 10j onel
S} JO SIN[BA YiM JU3IsIsuod b St yoIym o 0 = (L1GIS), H™VAILIS) 3T PUL OS[E I °,_{OW [e9Y €717 = (3 ST 862)o H'V O) spuodsariod
9@ 3o anjea paidope ay1 -pardope st yaym (|_jour-{23 £'98) A3 OL'€ =9 WmIqO om ‘(SNEIS 10} UONIALOD 1Y) UO paseq "sanfea 97
pardope yiim justudaiSe Sjqeuoseat ojut suoliejodenxa 1ouods-oSng ay Suq , puRIquapiIH Jo Suonaawod ANdiuot a4 ey moys (S)1DIS pue
(8)-418 10} waEp [eonwayoouLIY) pue didodsonsads oyl JO SISA[BUR AVNVI 18Y) 30U I “uotiejodesixa mejiuls € AQ A943°Z = 37 2413 siuesuod
[euoneiqia dmis punod pardope sl 131y yonw oq wa anjeA o A 1ey) PAIsISInS pue J|QeIAIUN S1 AN[RA SIY} JRY) PAWIR]D :o?huo
‘IaJe'] "S}AAI] [BuONRIqIA d1els punoid a Jo uonejodenxs 1auodS—o2uyg Feaurf B WOy PIALISP SEM UdYM Awrmum 30} A2 87 =97 Pa1sad3ns
1313qz12H "erep 21doasonsdads Jo sisA[eue ue wouy pUreIqo st “(,_[OW-Y 611°68—) ,_[OW-[ £ 17— = (M S1°862)o F'V ‘an[eA PA133J3s ML

uoneuuod jo Adieyyug

vhrtl== w2 [121000°0] = @ -2 [pZevsool =g
=0 1-W2 IS0 =Y (<UD G9IT =
z 7'85687 . d

4 L'LSEVE % H 4 8699 1, %D

z 8'I8TE “y, 0 z 454574 L 1 S

z o'LsTre ) (4 0'ZSEST kek:!

T V341433 =1, % [4 £°000S1 wyy, ty

4 LIgIgE UL, ‘4 [4 ¥'66971 UL, 'Y

[4 $TSOLE KO | [4 0 I X

3 w3 g 3 ;a7 amg

sySop winiwend) pue s[aA] d1uondy

110Ul Zh F 1'68~ = (M SI'862). 'V
1-10W-PY 7Y F ¥'08— = (M 0) PV

(oW N-f °0 ¥ 8'€97 = (A S1°862).S

(1g28) spruosg wnuons

J. Phys, Chem. Ref. Data, Monograph 9



467

NIST-JANAF THERMOCHEMICAL TABLES

{B)m1tg

(1g11) spiwosg wnjuei

(72q 1) 8961 2unf INFHAND

(wre 1) 8961 Sunf "SNOIATI

I 10 = 4 = 3nssaug Aels prepuerg

910 19’81 890TIE-  16V'9ST LYSSYE  S6TI6E  9EY'SY 0009
8070 ¥ SISOIE—  6Y8IST 6I8LEE  SISO6E  S6EF  006S
9520 9LERT— 166806~  TITLVT OQ0VLYE  TTL68E  9SEQY 008§
$0€'0 00T e 8SY'LOE—  SLSTHT 6SC9VE 91688 BIESY  OOLS
ySE0 866'LE— 0£6'S0E—  RYELEL 909'SPE  L6O'RRE  OSTOV  009S
90r'0 LTV — 1PY0E-  TLCEET IWSYYE  €9TL8E  V¥I9r  00SS
09’0 €15Ly— 10670£—  669'8TT PO0FPE  SIPORE  80LSF  OOVS
SISO STTLS— WyI0E—- 0¥ CLTEYE  TISSS8E  €LISY  O0ES
TLS0 S1695— LI666T~ Y61 9VTVE  CL9VSE  OvI'SY  OOIS
1£9°0 yLS 19— 86—  TSBYIT &9IVE  LLLEBE 9019y 00IS
7690 Y0T99— 966967~  €YTOIT oIZOPE  $OYISE  YLOOY  000S
SSLo 90R'0L— ¥95S62—  LE9'SOL L9665€  VEGIRE YOSy 006
0780 8LESL— $SIv6T—  SE0T10T €OI'6EC  SB608E 109 008y
]88°0 126'6L— BHLIET—  SEr96] T(T8EE 91008  OR6SY  OOLY
6560 SErY8— UVI6T-  6e8I61 PIELEE  BIOGLE  6Y6SY  009P
zE0'! 026'83— yR006Z-  SYTLS) S0v9EC  RIOBLE  BIGSY  OOSY
6011 9LE'C6— S8L'R8T~  SSOTRI PLY'SEE  LSGOLE LSSy OObY
881'1 €03'L6— 1I518T-  S90°8L1 ITSYEE  TEESLE  9S8'Sy 00y
(124 102201 - €OE9RT—  PSYELY BPSEEC  YSEVLE  SISSY  OOLY
g€l 015901 — 6I1S8Z-  £06'891 $SSTEE OSL'ELE  €6L'SY  OOIY
bl 016011 - UEE8T~  SIEP9L SESIEE  6I9TLE  09LSY 00OV
€Sl €T - 08R'T8T—  ISL6SH 66V0EE  IVILE  OZL'SY 006
€91 805611~ IET18T—  08I'SS! LEV6IE  YLTOLE  069°SY 008
wLl oL - 1£082—  €19°051 OSEBIE  9SU69E €59y OOLE
908’1 0S¥Ti- 9050€ 0509t OFTLIE  90SL9E  PIvSP  009€
5L 3L~ SrLTEL 06v°191 S609c  1TS99€ ISy  OOSE
€691 807°0J 5 — £66VEL SE69€1 oT6bZE  10TS9E SISy OOPE
0£9°1 £96701— 6€TLEN SBETEN OILELE  WRE9E ISP’k QOEE
1967} 05956~ 9RY'6£1 665 L71 YeYILE  YYPI9E  OSKSY  OOTE
L8y 99T8R~ Ul 66TELI RITIE  WOIE  9LESy  00I€
gl 01808 — (77341 oL'8I 12661€  SIS6SE  SIESF  000E
[\ 08TEL— 0ITov! SETHII $85°81€  OR6LSE  9STSP 0067
STl TL9S9— oSyl €1L601 OITLIE  €6£9SE  O6I'SY  OOST
ari Y86'LS— 969051 861°501 68L'SIE  ISLPSE  61I'Sk  00LT
600'1 €IT0S— 626S1 689°001 €EVIE  EPOESE  pPOSY 009
$88°0 9SETY— 651551 681796 60%7TIE $8T16¢ [$°324 008
L0 oIy re— 9RELST LE916 wWTIIE  OSv'6be  I88HF  OObE
6650 Le9T— 019'651 1718 YIOE0E  TYSLYE V6LV OOET
£€70 LET81— 1€8°191 RELTS SYELOE  €SSSHE  tOLVY 0022
70 10001~ 150791 UTRL €0T90E  SLFEYE  TI9WP 0017
€00 659'1— 0LT991 9IREL €6CYOE  10€1HE  6ISTY  000Z
S61°0— StoL RTT81 89569 01STOE  OLO6EE  9tv'vb 0061
PLYO— 9IE91 w0r°€81 0£6%9 8YS00L 1799 SEEty 0081
S3L0— Le9sT +Or 181 10509 005867  680FEE  6VTHY  00L)
11— €00°SE 9LT s8I 080'9S 65€96T  6OYIEE  691YF 0091
we— oTryy TEOORI L99iS U6 19SBZE  L6OFF  DOS1
010~ ¥RR'ES S89 981 ST LY ©OLUI6T  0ISSTE  ¥EOWy  O0bl
wsT- 16£°€9 sy L8] 98Ty 06T68C  6STIIE  OR6'EP  OOEI
St g- BE6TL EEL'L8Y YOV'RE L89'98T  IpLBIE  €€6°€F  00TY
0£6'€— 1Lz €ELT61 SLOYE SPE'EST  OI6VIE (88 00l
S8y L0876 £55°€61 189'6T €S0'18Z  OvLOIE  6Z8°€r 0001
£L65— 916701 €81v61 60£°ST SO0RLT  LII'0E  ¥EL'SY 006
$REL— LROET 069761 £¥6°07 o08'vLT SR6'00E [3%14 008
0T6— LIE'ET! 0517561 70991 UYL 681'S6 TSy OOL
wN—  HigEel Hos6! SOE°Z) RCO'BOT  99SRET 19Ty 009
wWosI—  8RG'EY| 9L0'961 S80'8 SOLYOT  YLROST  8LYlF 00§
0IELl-  60T6V1 91£961 L1079 trl'€9  8IC9LT  000'ly  OSY
OLI'0Z—  LSYYSI 95961 L86E L9t LELUT  fLioy O0v
668€T—  LEL6S1 178961 2007 LIL9T  BEr99T  I6I'6E 0OSE
9668T—  1£5°991 105212 0L00 Y7097  YRYO9T  S908E  00F
STT6T—  SIR991 s 0 VTO9L  6YT09L  0T08E  SI'S6T
pRY9E—  RIOTLI YE6RIT wox1- 89097  O99EST  6DR9E  OST
WELY—  S9SERI 669617 R09°C— oF9EOT  FO9SHYT  PIVSE 00T
105501~ 9L610T 0L07L €L6'9— 1T Wy LIE 00)
AUNLINI  +69°61T $69°617 RE6'6— LININI ‘0 0 0
1y 3oy D'V JH'V  CDH—-oH  UICDH=-.0)- .S ) Wi
(-low O oW, [

X S1'867 = '1 = amesadina ] 3ousayay Adpeyiugy

(6)'1Lug

(6V61) ‘L9b "D "puwIS Ing BN °§ ") *AUON T D,

(9r61) 9S¥ ‘8§ 208 “shud "o01q JounayuasEnD W M,

(L96) £68T ‘IL WY “sAYd °f “aavIBIe|y ] [ puR AOQWZ o ",
S9oUBI9j8Y

nopouny [enudiod IO A Woyy PAIEWISS §) 0 LY JO 13|dnnw 3les puncu Syl WOLJ PIBWNS Are S|3AS] JIUONID PUR UL} Jels

Punos3 ayJ, s WOy PIIRIAO[Ed SI °g "UONEJAI S ISNUUISEND) WOy PSIBWILISS ST UBISIP JIUOTRIAUT |1, *SIPI{RYOUOW jjexfe pue K

ap Jo suosiredwod pue (S)DLL JO SO WOIJ PIABWINSI e “X°™ *ULI) [BUOIIRIGIA JluouLrelue a1 pue “® ‘Kouanbayy puoneiqua sy)
Adosjugz pue Ajioede) jeay

;AN pue AoquiZ Aq (S)ZLL, JO TPY) O JANE[IL PATUILSI ST PIALISP SI LONRIRI S}

Yomym wosy (8)ALL Jo AS1309 UOHEIIOSSIP R, "SIpLIONY) WInURI U} JO) PifeA SI YIYM *(LIFLL) H™Y > (ELLEG> (IGLL), H™V uonejas sy
o) PAUFRIQO SI ARWNSI SNIY °,_[OWI-{e3Y $0] SB PARWIS ST yoIym A315UD UOLEIoOSSIP X woij Patejnofed st (Y S1°86Z ‘3 gL 'V

uoneuuod jo Adeyiug

yicd=>+ ,-W2 [£9000°0] = >0 - [#060°0] =°g
i=o0 W2 177 = e a2 [562] = o
I} [oooor]
[¥] [0008]
7] {00091
Iy} foooy]
[¥) [o007]
(2] {ooo11
Ir] 0 z,]
3 u 3 s

1=
SIYSISAN, WNUENY) PUE S[IAYT JUONIT

fow-rt {2y = §°T1T) = (I SI'S6D).H'V
oW} [zy = L6127} = 1 0) 'V

10t 3£ [¥'8 ¥ ST097) = (3 §1'862)S

(1811) epjwoig winjuely ¥82°/2L ='W SYD v3al {(1g11) spjwolg winjueyl)

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

468

(B)*m=g

{1gm) spiwoag usisbuny

(7eq 1) £96] dunf S INFHIND

(wie 1) £961 unf SNOIATI

*L9-1€-€ “(8)dM DIQEL [edrwayoounay ], dVNVI,
*(9761) 9¥ ‘8§ (uopuo) 20§ "sAiq "do1q JawIBYUIIING ‘W "N,
sasuaIeey

£ (3)AMm 10) pareums?

8011 S& AWES AJ) 3 O} pAunsse e sIyStam wnuenb 1) pue s[aAI] d1u02123[3 Suik} mo] ‘uonrInSjuod els punass iy ‘uonduny jenuatod

SSIOAl Y3 W) PIIBINDJED S1 >0 JO IN[BA S|, *IDUBIST PUOQ PIIBWISI S} WO PIALINI{EI S1 °F WEISUOD [BUOIRIAS 341, *S700°0 = CP 50+ . )

o = °x Sutunsse £q A[ySno1 parewnsa S1 > Uo1IdAL0d AdiuouLreyue St L e ‘Kousbal) [EUONRIIA [BIUAUEPUNY S} AL[ND[ED O) SAANID|OW
rejod 103 uone[as s PWISYUIZSND Yim pasn Uyl SI FDUBISIP YL (E)°1GM Ul B} SB SWES 3YI 3G O) PABWIISI SI IDUBISIP puoq AL

Adoxjuz pue Aioeded jesHq

“wAsks OM AP yum £Sojeue
Aq *(8)1gm Jo A210ud uonEIOSSIP puoq ATeidAr U UBY) IYBTY ANYSHS 5 OF PAIBWINSI ST An[eA SIYY | _Jow-[23Y OF ¥ 06 = (M S1'86
8- M)H™V ‘ASI5u3 UONEZIDOSSIP PUOQ A WON PAEINO[ED SI (|_[Ow-ry 8LI'98S) , [OUL[BMY I'Ob1 = (M S1'867 ‘B UHM)H'V

uonieunod jo Adjeyiug
Y [op'z] =4 1412 {S1000°0] = >0 -2 [v6zso0l =°g
i=0 ,-wd [08°0) = r’e Jud [ 1zg) = o
{ozl [oo0s1]
2 [ooos 1
v o] v}
8 s amg

SIS WNURNY) Pue S[IAY] AUONIIF

I 1°0 = ,d = 3nss3id AW§ pIepUTIS

060°0- €9£°01 11L°99% €I6THT OLYISE  16VP'T6E  6966F 0009
6510— £L6°L1 91°L9% 1€66€T $860SE  ISYI6E  €98°6F  006S
0£70- 065°ST SET'LSY 1S6%€T I6T0SE  OOKO06E  +pL6F  0OSS
$0€0~ SITEE TE1°890 £86'677 R/CEPE  OE66RE 116K OOLS
18€°0— 158°0p £59°'897 670°STT oLYSYE  (9068C  €9Y6F 005§
19v°0— S6v'8Yy 00T 69% 160°07Z €S1I'8vE  OLI'S8E  10£°6F  00SS
50— 6r19§ OLL'69Y 69117 ITrLvs  LoTLSE  €II6y  OObS
6790~ SIFED 13€°0Ly 197017 LLOOYE  0SE98C  1£68  OOLS
81L°0~ 16v1L LIOILY ¥3€S0T €T6SYE  OTY'SSE  EIL’RY 00T
118°0— 181°6L SRYILY TTS00T SSI'she  OLv'pRE  10S'8  OOIS
R060— 3898 9REZLY v89°561 ISEYPE  SICERE  YOUBY 000
£00°1~ 0976 ey 0LS 061 WSEYE  9YSIRE  TIOBY  0O6F
PITI- ¥EECT0!1 6K ELY 780981 16LTvE  8STISE  SvLLy  0O8Y
Ti- ¥30°011 0L YLy 126181 LLEIVE  9SSO0RC 9Ly 0O
26C - 1s8L1 vSSSLY 6359L1 6YI'lvE  SET6LE  VLILY 005
26H°1— 9£9°671 oLy L351L1 S0C0VE  SOSSLE  OLSSF  0OSY
yRS1— el ROCLLY 9ITL91 TEV6EE  SSYLLE  SSSOY  OObY
9IL1- oLz Ivl YECSLY 95791 08S8EE  6RCOLE 0TS Q0L
SSR'I - oTI6rl ove6Ly 0L6'LS1 €69°LEE  SOTSLE  968'Sy 00TV
000Z— $66'951 9RE08Y L6EEST 68L'9EE  €OTFLE  9sSSY  00IY
€SIz~ 96891 wrisy 6578yl LOB'SEE  TSOELE  OITSY  0OOp
SIET— yIXTL L6ST8Y SSEYY1 SI6VEE  TYEILE  198FF  Q06E
SRY'T- 78L°081 0oL €8y L3365l 696'€CC  ISLOLE  OISTP  00BE
$99Z- 140831 196 T8y £SV'SEl 066TEE 66569 651vP  OOLE
19%°T- 635°L6! 6LBETS SSO'IE! 0661EE  ¥6C89E  OISEy  00SE
SROE- ¥OL90T Y6y LTS 169°92t L960EE  SOVL9E  SOVER  00SE
Lige- 916612 1L9°0ES [y eal 1766 Ol6S9E  oTl'sy  OOVE
€95°E~ oITSTT YOS EES 990°811 0SR'SZE  LI9POE  S6LTY  OOLE
6TRE— 865VEL SSO9ES £ORENI WLLTE  SICE9E  €lyly  O0LE
re- 9SUFHT 9SE'RES ILS 601 979'9Z¢ UGN TOI'Ty  00If
Sivy— YRSEST 1€7°0rS 0LE501 ILY'STE  ¥6S09E €981y O00F
ovLy- LLI'€9T R0£TYS 261°101 yRTPIE 08165  BLSIY  006T
060°s— £EXTUT 670°1YS ySU'L6 YOO'€TE  OWWLSE  LOEIY  OO0RT
995~ SWSIRT R19°SHS 9676 S0XITE  RLT9SE  0SOly  OOLT
£LRg— 61€°267 €ILyS €rEeR €IS0ZE  ¥89VSE 9080y 009
€I£9- Lv1°20€ WSYS vLLYS SLIGIE  8RO'ESE  9LSOF  00ST
1609 150°21€ 66VS SILOR 66LLIE  SEYISE  RSEOF  OOVT
L= €L6712E 667158 T0L9L YLEGIE  €TL6VE  ISIOp  0OEC
TRXL- €L6'IEE 919'Ts§ L69TL RWIYIE  CYELYE  IS66E  0OLT
8058~ E0TWE 168°€5S TIL %9 69CElE  8BOOVE  09L6E 001
L61°6— 081°T5€ 971°555 SPLYY ISLTIE €SIWVE  TLS6E 0007
196'6~ 0£E°T9¢ Tzeoss L6L'09 OEI'0IE  SZITVE  98C6E 0061
Rol-  1LSsUSE 08%°LSS 29895 TIF80€  $O0OYE  0OT6E  O0SI
oL IE-  OLRTRE 009°8SS LS6TS L1990 6OLLEE €106 Q0L
REXTI—  SYTE6E 989655 S90'6Y SPLYOE  6OV'SEE  VI88C 0091
LSOV~ 1¥9°€OP REL'09S 615y IRLTOE  016TEE  SEIRE  00SI
£SPSI-  [RIPIY 952195 SECIY €IL'00E  1STOEE  Sy¥'8€ OOl
0L~ LYY 19L°798 €0SLE 09§86  60VLIE  09T8€  OOFH
£56'81—  SIY'SEY §69°€95 989°EE IRT96T  VSEYIE  TRORE  OOTE
9RI'IT— syiory SI9198 98862 BLR'E6T RYO'ITE y16°LE 0011
69 €T~  LS6OSY 057595 £01'97 66CI6T  W¥LIE  19LLE 0001
ySILT~  9SWLSY $5€°995 yEETT SSORRT  ILVEIE  T9LE 006
9TIE~  LYNRLY 691°L9§ LS8! YIRSRT  LYO6OE  6YLE 008
09596~  6£6 68 LY6L9S SER VI OS8R 6YOPOE  99CLE  OOL
R2YEY—  6E1°10S $RY'ROS sorn 16L6LT  00€86T  BITLE 009
9ESES—  O9WLIS €6£°695 £65°L ovLoLz  £€SI6T  €10LE 00§
SP109—  ILI'SIS €€L°69S oSS 9ICSIT  OYOLRL  OLY'9E  OSy
LIvR9—  6I6ELS L90°0LS 0L IW0PLT  ROCERT 1899 OOF
SS06L—  6OL'6TS €65°0LS 681 SCOELT  LTVBLT  IT¥OE 05
y0S'€6~  TIOLES OE198S 1500 RISUL  OYNUT  6v09€  00F
LEVY6—  STELES RLI'ORS 0 LIOUT  LIFUT  TEO9E  SIRET
POOVII—  9ETSKS 719265 [x/a B8 S0TELT  LIC9ST  LBY'SE  OST
€86 VP1—  1Z1°55S Te6s e~ OLS'SLT  €6V'RST  S6STE 00T
OLI'OUE—  LSOPLS IRS'F6S LLe- SESEOE  ROL'SET  SI60E 001
GLINLINI 08965 ORO'E6S 9TL6— ALINLINI ‘0 ‘0 o
Y 301 2'V H'V  CLH-H  UCDH-.D1- .S o) w1
(1o (oW, .

N SI'86T = *L = umraadwa} DujY Ldreyiuy

(B)'mug

(-lowt-ny (68 F 79851 = (M1 §1°862). 'V
low-rx [¥8 ¥ L'€651 = (1 0. KV

{(18Mm) eplwoag uaysbuny p51'c9z ='W

SV v3al

low _M-f [9774Z) = (M §1°86T).S

(:gm) eprwosg uaysbuny

J. Phys. Chem. Ref. Data, Monograph 9



469

NIST-JANAF THERMOCHEMICAL TABLES

{Byazhig

{1g42) epiwoig wnjuodl|z

(f2q 1) 0L61 sunf INTHAND

(une 1) 061 unf :SNOIATHd

B 1D = .4 = aunssaug 3jel§ pIEpURIS

N SI'867 = *1 = amuiadwa] duasjay Ldreyuy

y00 £ELT— ozL 18— 265 ¥ YLELYSE Ov1°88¢ (40444
080°0 8€0°6— JE€°08€— sriovt 689°9V¢ T6EL8E L d
8E10 61¢°S1— ££6'8LE— £0L'SET +66'SYE ££9°98¢ LEVYY
861°0 9LSIT— rsue- 19T1€T 88TSVE 098°S8¢ 80PV
65T0 [08°LT— £I9LE— 1789 [1Td%74 YLOSRE 6LEVY
£2€0 slope— Ye9vLE— S8E LT We'eve SLTY8E 1$3%24
63€°0 961°0r— 69T ELE~ 1S6'LIT 001’ EPE 199°€8¢€ [x4% 44
LYo 1$E9v — WEILE - [irdg 314 oreETvE £€9°T8E 74 4 4
Lso 6Ly'TS— Ty ole— T60°60T [1::190 § 23 68L18E (72444
0090 6LS 85— 186'89¢— 999707 66L°0vE 0£608¢ 122424
SL90 1S9v9— £SSLOE— £¥T007 900 0Pt $S0°08¢ 61Ty
L0 $69°0L— LTI99E — g6l L6T6EE 191°6LE el vy
S€8°0 o1L9L— SOLY9t — Or' 161 PLEBEE OST8LE [¥A% 44
9160 03¢ T8— y10'861 886'981 9ESLEE OICLLE vy
1980 S6E£79L— 8087661 yLSTRI 1899¢¢ ILESLE Ly
LISO 1L£°0L— £19°107 £91°8L1 [1]5:331% wrsLe Lrvy
£9L°0 90 V9~ [ 344174 €SLELY 1Z69€E 1y'vLe 880+
Lo 10788 — rsT ST S¥E 691 1103234 L6CELE oLyy
w90 50°Ts— 880°LOC 6£6'491 680'EEE 09€TULE (X132 4
¥85°0 [12239 & 0£6'80T $E€S091 ITee 66TILE 80V
LISO £09°6E— 6LL0IT 1e19s1 6L11EE TIToLe 124144
uwyo oreee— €€9TIT oeL'Ist w61°0¢E L60'69E 11ovy
weo 600°LT— [ adrs [Yayid) £31°6Z¢ PE6'LIE 666'CY
16T0 RI90Z— SSE9IT 0£6'T81 181°8Z¢ 18L°99¢ BB6'EY
90T 0 K61V~ 61T8I1T p41%:14 S60°LTE 9LSSoE (77334
siro oIt~ €80°022 PEIPEL €I09ZE  LEEVOE  S96EP
8100 18— w61z 8EL°6T1 S06TTE £90°€9¢ 8S6°LY
980°0— oly's 609 €L £¥EST) SILETE 1SL°19¢ k(334
610 950°Z1 199°STT 6r6°071 09°7TE 66£09¢ 8E6'EY
91£°0- 19L°81 125°LTT [333911 SoP'IZE $00°65¢ 96ty
vy o— §T°ST 69E°6TT yOUTI 9LI0TE $95°LSE 16ey
£85°0— 1s¢°Te [}t kx4 €LLLOY 16781¢€ SLO9SE vesEy
wLo- [0 24( 3% THO'EET S8CE01 ugLie SESYSE usey
Y680 s6l19v 1LRVET 66686 YLTIIE Or6TSE ey
690°1— LITES 06997 919%6 S68PIE 98T ISt R[08°eY
[¢2740 £ 60£°09 05°8€T 8ET06 yLYEIE 695 6V¢ £ILEY
69— €LY'L9 ROEOPT Y9868 LOOTIE PeLULYE soL'ey
L69°1— €1LvL BOI'THT L6¥'18 wPole STESYE £E9EY
/61— €078 06 EVT SELL ST6'80¢ 8BEEVE %4334
€T SL968 wyost 68L'TL £0E°L0E o6 Ive ev'ey
£96°T—~ [44% "] 165297 £SY'89 TL9'S0E 6Y86EE S6TeY
1€6T— 129901 665°89T 1199 6L8°€0€ LETLEE 6TIEY
wee— LSt 115697 8865 890U 90t SEE 66TV
£08°€— 6L €T oLt LYSSS $81°00¢ 8EVTLE 169°Ty
£EP— SIpZel ROI'ILT w6Tis TLT86T 6LT0EE lil¢aad
vi6y~ [l 4] [Y4:9 924 Loy YL196T 851 80Ty
1656 — b 54 80STULT [72:944 SE0'Y6T T99vlE soL'ly
vLE9- 0€9'8S1 YLI'ELT LTL'8E 96L 16T L8SITE uTw
06TL— 89P°L91 6ERELT £79P€ 6h¥'682 Wesle |6L'0¥
18£8~ L8PILE TRIBLT 695°GE $8698¢C SLLviE vieor
LOL6— 8T8°¢BI ovL6LT 69597 Y6E¥8T £96 0 viLet
€EE11— wUTs6l 9pL 08T L9 699 18T 01890t YEI6E
PLEET— YIRYOT 169187 £L81 LO%'8LT SETT0E R6SAE
00091 — 16¥°91T 6367787 yi6v1 8I8SLT YTI'L6T 810°8¢
9TI¢61— Y8TPIT f2 414 LErn 1174 7k4 0£°'162 wrsLE
OVvT— SITHET SOTY8T for'L 0697697 96V 8T €E1LE
wee- £YT6ET 8S9YRT [43%4 8CT8IT S6S08T 9£69¢
06’1~ 1EvT WO'S8T oILe 18699 LSTOLT 61L9¢
SWLeE— LTY6YL 215 2:14 18871 866'S9T Wwene 13944%
ORSHY— £2095C RET'10 1900 L§§°89T 08L°¢97 180°9¢
(AT 32 4 1§€79ST |PT10E 0 LSSS9T LSSSIT $909¢
©OISS—  L0T9T STLULOE ST~ SWI99T  OST6ST  OES'SE
yoriL— wORTUT T65780€ 187'€— 618°89 SIYIsT [29:3 4
[KOZSI— 91167 626°60F BRL9— 125°96T 1¥9'87T 1860
HUNENI  {9T°60¢ 19T60¢ 6EL'6— FLINIINI 0 0
¥y 204 'V H'V  CLH-H  UCDH-.9)- .S D
- foR-f o _N-f

SI'R6T
0sT
00T
001
o

we

(6)azag

(1g32) opjwoig wWNUodNZ $ZLbLL ='W SV Tvaal

*(ZS61) ‘I SWDOA *L9F 3N "puEIS Iag 1N S ') “UO0OW ‘H D,

“(5%61) 91F ‘S (uopuo]) "20g "shyd "201g ‘JowiyUITIND "W ",

“(6561) TLI L *Adodsondadg pue sandQ ‘BWSIY "A ] PUR BIEASACIPUESNILY "W Y *ASUPOD N 1,
saoualgey

(8)19Z 30 3501 Se Swes AJ) 3q 01 PABWIISI A SIYSiom
wniuenb pue SPAJ| JWONIIP ALY (00N Aq pauodar 17 jo 15pdnmw Sfes puncid ) woly usxes s1 uonrInSijuod Aeys punold Ayl
uonsuny fenustod SSIOW Y WOy PABIRI[ED SI %0 JO JN[eA S| “IJUBISIP puoq
PRIRWINSI 34} W) PITBINI[RI ST °g IURISUOD [EUONEIOI MY, [Z00°0 = (°™ 60 + o H™V) ¥/°® = °r Sununsse Aq A[YSnol pajewiisa st °x Yoo
Ayoruowreyue 2y, e Asusnbay [wdwepuny ap AN[Rd 03 sA[NdVjow Fejod 10j uOHERIS S INUBYUISIND YIM PIsn uay) st URISIP
puoq P3tewnsd AL '10 12 ASUPOD AG Y LT SE PAWIEBNSS Sem YIym *(8)’3GIZ U Y S SUIES S} 3G O) PILUNSSE S1 0ULISIP puoq AL,
Adoajuz pue Aoede) jeaH

*(3ng pue (AL (812 “BugLL ‘(B)gLL (8)1g1Z 103 (M SI'860).H'V
AVNV[ woy pamenoed [[& *_jow-{edy '68 = (3 S1'867 JHLLLH™V PUB ,_[oW-EX 6L83=(NSI'86Z “IGLL).H"V °,_jour[eo}
TTO1 = M ST'867 “MGIZ) H™V *sS1813Ud UoITRI0SSIP puoq 35e3aae oy 33ym (N S1°867 ‘PIGLLIH™VAN S1°86T ‘p1812) . H™V = (1 S1'86T
UG- HPVAN SI'86C IG~IZ)H™V UONR[AX A wol pABOEd ST jo Injea SWL ,_jow-[edXY Ol F €0l = (A SI'S6Z
1g-12) (H™V *ASI5U3 UOHEIDOSSIP PUO] PIIEWNISD SN WOL PIALSP SI (;_[OW-y YT 10€) ,_low-[eo) ZL = (M §1°86Z ‘S QD H'V

uoneunog jo Adjeyiug
ylwel= (- [81000°0) =*© - [goool =g
1=0 w2 [69°0] = x°® W [L1g] =0

¥ [o000€]

] {ooorz)

[¥] [ooosi]

v] loooz1]

{v) [0009]

Iy} [ooog]

[yl 0 z]

g B ams

SWSIaA WNUEnd) pue S[2A duondg

\-Iow-pi [Z 5 7'10€] = (X ST'860).H'V

i =10 o SE-f [8 7 9°697) = (M S1°862)eS
i-ow-my [Zy = €60t = (10X 'V

(1g42) apjwolg wnjuool)z

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

470

(1a1)ug

(zag) aulwosg

(12q 1) 7861 unf INTHAND

S¢ IS0dd dSSSC SSSTT IS ST ISFIT SSSTIT SESSS SSSSS FISSS SSSSS

0
0
NOLLISNVYL

de I S6 SITTS SFSSS SSSSC SETSS TSI S SSISS STSFS SISST FSSSS SSSSS SIS

0
0
0

OV

X oog
¥

SS 6dddd SIS SSFIS SSSSE SIS S FTISSS SSSTS SSSSS SSSTS STSSS SSSTS
o
%
"
g
-

req | = ALIDVONS _ ssITe
SVD 1Ivadl <--> aindIi 065T

0 orl'o
Y 0
8T

T andn <-~->"IVISAYD T 660°€1-

Y SIg91—
0 SILIT~
0 60SYT—

'V CLH—-.H

wesie
6I9'L1E
L6891E
1S1°91€
06€S1¢

viovie

88Y°11T
8S0°10Z
0L°L81
eeeot

6£9°T61
6£9°751

80T°T81
90TTSH

STLISH
STLTG
96r'ILL
600°1LT
SLINLINI

019t

07g'8ye

orrne

6T€YOT
£60957
| $4: 174
62V 091
YL9TIST
90TTSH
130414
L89°€01
1wis

[22:339

0

(e 1) 1961 3qwadas “SOOIATEd
VILE 0009
YETLE 0068
LYO8E Q08§
£973€  00L§
os¥'8E 009§
8698 00SS
LIESE  0OFS
9EI6E  00€S
£SE6E  00ZS
8966f 001
08L'6E 000§
L366C 006k
6310 008t
€8E0r  00LY
6950y 009%
Loy 00SY
LO6OF OOk
9501y 00EY
o6I'ly  00T¥
S0Cly  0olv
YOrIF 000V
o8yly  006€
€SIy 008¢
0TIy 00LE
51y 009¢
SPSly  00SE
%K1y OOKE
0¥Iy  OOEE
SICly  00ZE
oI’y 00lE
8€0lF  000F
¥O80F 0062
UL90r  008C
£9v0r 00T
Ty 0092
8100y 00ST
63L6E  OOKT
£956¢  00£L
SYE6E  00TT
Leree 001z
SYERE 0007
69L8¢ 0061
1198 0081
Irse 0oLl
SYESE 0091
66T8E 0051
ori'gse  oopl
6v08¢  00€1
W6LE 00T
oLgLE  00lt
L8rLe 000t
WoLE 006
98SLE 008
ovLE  O0L
IoeLe 009
LLOLE 00
€L oo
TEEIE €0STES
WESL  £05°2EE
$IOSL  00€
PLOSL  S1'86T
YILLL 006'ST
0919 006°$9T
19L€s 00T
L3y 001

0 0
D w

LCDH-0]- .§

s-ows- for

BN 10 = . = nssaug E)g prepues

o, N-f

M SI'86Z = = aamesadsay, avuasapay Ldpequgy

(laa)ug

{a1g) sujwoig 808'651 ='W

*S[IEISP 10§ S3|qEY [ENDIAIPUL A} O) 12JoY
se3 JwomIp [BOpI N 79°ZLEE sa0qe

pmby  Mz9TEE O 06592
sk M0669T O 0

31Vv1S 30N3H343Y

{1g) sujwoag

J. Phys. Chem. Ref. Data, Monograph 9



471

NIST-JANAF THERMOCHEMICAL TABLES

{1'30)1g

{fag) sujwiosg

7861 2Un[ JINTRRIND

S0PI-  18vEl S0I'€T—  £0TS!
6Ii- L6 €osT-  sepll
ISL0-  ISLS wese- IS
0T0-  BES 7398-  R06E
||||| Q1 = ALDVON ————~ 065
0 0 0 ovi'o
0 0 0 0
NOILISNVHL VT~
QoI <——> TVISA¥D 6£0°€1—
0 0 0 666°€1—
0 0 ‘0 SIZ9I—
0 0 ‘0 QIL 1T~
0 0 0 605~
Y 301 D'V HV  CU.H-H

£rL091
S6L°LST
o1°sst
STIEST
6£9°T51
8071
90TTS1
STLTSH
STLTLS)
796'S81
96Y ILL
600°1LZ
H1INLINI

1961 39quaKd3s  SNOIATID

osI161
91TE8I
LrevLl
167191
6I¥°091
vL9TS
0TS
Syy'evi
189°¢01
9666
1°'L8
[22:4%9
0

LCDH=9]- oS

110w

edIY 10 = 4 = unssa1g AwG pIEpUEIS

wesL
TOE'SL
T0ESL
w0esSL
wesL
yIo'sL
vLo'SL
YL
0£9'19
STT6S
19L°¢S
185y
0

o3

g0, _N-f

0se
£05°T8E

SI'86T
006'$9
006'S9C

0sT
00T
00}
0

.74

M SI'B6T = °1 = aimexadund], ouatypay Adregiuy

(1'19)g

(9T61) $IT Sy WAYD "ARLY, ‘39Y ‘PSOOA W PUR 19140S "D H ",

(9881) £5¥ ‘6¥ "00S Wy [ *Bunoy °f pue Leswey °f,

(TT61) 1 “11 NsAUd Z *DiSWYINN "V pue “31oquasoy uoa D ‘G1S|8usH Y ‘d

(0961) 8901 ‘Z8 20§ "way) wy °f “Loun M "N pue L] ‘g ‘W,

*(SS61) 1169 “LL "20§ WX "Wy [ *3|Sutg *f pue JAYSL [,

(8L61) €06 ‘01 "uApounsay] W) °f ‘somreukpounay] 10y sanjeA Aay uo dnoid §se), VLVAOI-NSII ‘Ueunrey) x0 ‘qd [,
"(8561) 6Z1% “08 "20S WAD "WV °f {IMS "y "Q PUB ‘PIEUCEIN 'V "Y JOWRIY ¥ "M ‘PURIGUIPIH T °d,

Sadudlvjoy

*AAIST[2U0D 3G 01 PAIANIEIS 00} Are BIEP ) ‘uoiSas [eisk1d ) Jog “Apms dnswuoled patdope A yiim wwawduse poos ul are pue
puan aunjeiadwia frews e A[uo moys Suno{ pue Kaswey Jo Biep Sy, “amiesaduso; Surseasous yim L2 JO ISEAIOIP PAPINIP B MOYS [P30oA
plre 13353Y2S pue SjSulg pue 13ydsiy JO BEP Sy ‘UoiSa1 pinbi] 3y 104 (N T9E-E£ST) PSOOA PUE YIS PuB (N 67¢-957) Sunoy pue
Kesurey (3 14T-LL1) 1P 42 o[ SusH (M S61~LL 1) K103D) pue Karq (O] 686-862) S15u1g PUR I5yos :opnjout saipnis amssaud sodep

*Apnis aures 3y Uo Paseq ANJEA SWES S) PIPUSUNIOIA S8y ,VLVAOD *,_[ow-fi [1°0 F 160E = (A S1°86T ‘1 Ue)

Hy spi21£ sanof 03 SUNISAUOD PUB SSTUl JIWOTE AR} JUILIND Sy} IO sanjeA panodan 19y Sunoano)) “oultiolq o sajdwes weid g1 o1 41
Sulsn Spew oM SUOLELIULINIGP uonezUodeA XIS 7D 12 PURIQUIPIIH AQ painseaiu sem I ST 1B sunuolq jo uonezuodea jo Adjeqius oy

ejeq uonezuodep

, 1P 15 puraquap|iH jo Apmis sy woyy are uoisny Jo Adreyiua sy pue utod uotsny i 30§ senjea pardope ayL
eleg uoisng

-siskjeue sup
ul pasn jou e A9y}, "Jv 2 PURIGUIP[IH AQ USAIS 2T YIOM I31|1ed O) SIOUARJIY “APIS JUIES 3} UO Paseq st pue ady paidope se dwes )
ST (1 S1°86Z *I “Ue),S 30) ;YLVA0D £Qq pIpusunuiodas anfea sy, -y 0Zg sA0qe sumesadwal 10§ | _[ow., 3 [B3 ('8 JO In[ea JULISUOD € O}
parejodernixa st Lsedes ey aseyd piby sy, “ssjrof 0) pousAu0d pue YSiom JE[3[0W IANE[A WALND A} JOJ PIIALOI e sanjea panodan
AL "N 01€~61 s5ue oy ut sjuiod eIep 611 [P 12 puRIqUIPIH AQ pamseaw seam sunuaiq piaby pue durjeiskd o) Awoedes jeay L,

Adonug pue Mroedeg jeay

“uonyuyap £q o1z
uopeuuog jo Adeyugy

11011 800°0 ¥ 1L5°01 = 4™V NS00 F 06'S9T =L
oy o= Mv_ mh.w*_mmvoti (-Iow-,_N-f +0°0 ¥ 1Z7°ZST = (1 S1°862).S
p-ow-pf 0= 0 'Y

(ug) sunwoig 808°65L ='W ainNdIT-1v.iSAYD (uag) sunwoug

J. Phys. Chem. Ref. Data, Monograph 9



(B)ag (21g) supuoag

MALCOLM W. CHASE

(8¥61) 6LE ‘1Y PURIS NG BN S3Y [ ‘Oppamydug D *J pue ‘NodS g g ‘A300m "M "Ho

472

(=g 1) 7861 Sunf INTIAND (une 1) 1961 1qua3oq SAOIATId “(1L61) St “0€ “osondads 1dQ ‘AozZIIYIEYY Y ‘D,
0 0 0 OLTSTL  66VELE VOIS VI9LE 0009 L961) Z€ °€9 "00S Aepered ‘suayy, ‘moirg " "y PuE AJSIOH V "L,
0 ‘0 0 hwv._nu 898 NNM A_:v.mwM vmw MM %m (8S61) 6Z1p 08 20§ WD W [ [mS Y 'Q PUB ‘PEUOCQIW V ¥ ‘ISWRIY ¥ ‘M ‘puRIqUSptH 1 °Q,
0 0 0 £0LLIT 9TTIL oL L¥0" E ‘a1 E °f ¢ 4 * ‘a’
0 0 0 S8TEIT PISITE  B606SE  €OTSE 008 (8L61) €06 01 "ukpouniay |, ‘way) °f ‘sorureukpounay, Joj sanfep K3y uo dnoip JSEL VIVA0O-NSII :«—EME.U Xx0D D gh.o
‘0 0 0 150017 0160ZE  6I¥'8SE  08¥'S€ 0095 Syi-1v1
0 0 0 T61°90T YECOTE  €TILLSE  86978¢ 005§ (0S61) HOX M3N “auf “0D PURNSON UBA “( P "PUZ ..'SINIS[O]N IMUORI( JO MINNS Te[nadjojy pue endxdg Je[nosop,, ‘S19qz1aH D
0 0 0 He0T ovw.a"n Mm_wwv\c.mm %Mo.wn %m ‘981 d ‘v'6 JIqeL N.uu:uuu.«ou woy uayey,
0 0 0 B80F 861 SrR'8IE € 1°6¢ . . < -
0 0 0 VEYYG] EE1BIE  VECSSE  €5C6C  OOCS Y (6L61) “JIOA MIN "0 PIOYuI2Y—PURNISON UEA
0 0 ‘0 8E€S061 80V'LIE  8ILPSE  89S6F oo1$ «'SIINIO dMwWoleI(] JO SIUELISL0D),, ‘UQZISH "D P 1qnH d ") £q pardope sanjea ) yim wawsiSe Ul QIZ BIE(T ,'30UAIJU WOTj UaYe |
0 0 0 0LS 981 Soole  zagest oBLGE 0005 "10Z "d ‘1°o1 "S14 0 139y *£81-£81 "dd
0 0 0 785781 SIESIE  OLI'ESE € v D . { B . adorg snweuk “1p12 A T UDIAMIO A -
0 0 ‘0 fresel IISIE  0seToe  6slop 008b 1 Wed '] [OA “(8L61) YSSN ‘Moo .5:52.: wuuaﬂmps.m _m.sv_avs jo wu_:. .._n_ uw i Euﬁ.. .~u~. SHIA > ~ .r._u D .> .AN
0 0 ‘0 VLI COCPIE  TOSISE  €8€0b 0oLy (rL61) 8TF ‘IS 2%0133dS JOW °f 33X ") Y PUB ‘UOX0D) 'Y [ NI D L ‘molreq 4,
0 ‘0 0 LEYOLY L9S°EIE  I€9°0S€ 6950 005K Ssaguaiajay
0 0 0 1£7°991 MIMM.N—M MMF.@VM L % 00SY
0 0 0 8PETIN 11E Y8y 106 oot -
0 ‘0 0 0ST'8St 9LO1IE  RUSLYE  9SO'1Y OOy " ) Teq | O} Wie | woy
0 0 0 LETFSI 1Z0IE  0169vE  06I'ly  00Z amssaud aexs prepuels 3y} up S3UEYD € 10§ JUNOIDE 01, _[OUr |, - +601°0 £q PISEAIINI SI YIIAING PUT V.LVAOD £q pouodas anes Adenua sy
0 0 0 Tioost 8TC60E  9lGSYE  90EIY  O0IY “uosuedwiod s 3o ;*§o 12 Yarang £q os[e pur sV.LVAO0D 4q pardope re uewp s3[[ews |, Y-, _[0W-[ £0°0 St (4 S1'867).S JO SN[eA pArEINo[Ed
kY o 0 LLg'syl SIV80E  S6¥TYE  vOVIP  00OL UL SuIdyds Sur[eds SSeW pIdnpal PIEPUEIS € SuIsh SIURISLOD Lig o O} WL pAUnIILP A s3193ds aouepunqe [rimeu [esnagodLy aiy o)
w M w Mm\?_.m__ Mwm..wwm Nmm.mm mmvw"w ﬁm sielsuod adodsonsads ayj o POUIaW s A3p00p jo uwioy 1apdusts e pasodod oym (AOZIURNYIEYY JO poyiaw 31 01 SuIpsodse sanfea [ ysmy
0 0 0 LIVEE] 865°0€ 659°IvE £96° 1y 00LE 01 pawrjodenxa are s[aas) [euonRIoL AL PIIQUOP SI S|3AI] [BUOHIEION S JO WYSIaM [RINISIIEIS JY) SB Tejosul AJUO JUN0ISe 01Ul UINE) SI S3lelS
0 © 0 oLTezt tovoe  Izeove 191y 009€ *M11; PUP [, S Ul UONIRIAUI JUONII[I-{ELOLEIO U O) SAP S[3A3] [EUOLION 1 JO Sunmds .72 12 YoIAInD Aq udAIS ™ pue I Sussn
w w ”w Mwwww“ Mwwmwm me.mmm mm.m"w %m (3191 (5[ 335) 31| UONBIJOSIIP A3 IAOQE S[2AI] [PUONIEI0I punoq-isenb aup Surpnout pauuiopad $t UONEINOED AU *SILIS PIAIXD *op1, pe
0 0 0 18T 0ISTOE 806956 0TIy OO%E ™11 241 PUE 21EIS pUnQI3 3yl 104 "ML UOHELOSSIP 3y) 01 dn EIEp [PIUSWLIAAXS AU 01 11 BIE YINYM ;[P 13 YIAINY JO SIIEISUO aup pardope
o 0 0 6L9°T11 €TY00E  SE9GEE sIEly 00zZe m AEls SIY) 10§ 0JAAY Y, “A[UO QIS A JOJ L1g,, JO JfEls ..oﬂ A 10J SIEISUOD PAUSAd “jp 12 *moLreg TRYR SION 7 10 12 Yy2iann woyy
0 o 0 £55801 B0F66T  9LEVEE 0611y 00lE 32 SJURISUOD ITEIS PAOX3 A JIym L1g, 10f | ~W 12 .Bonmm. Enoc uaye) are 27eys punoid ays _Su SITISU0d uioumeuu&m sarels panoxa Suik|
.w .w .w m_vm.%" MNW.WMM %Wmmm wmm A_Vw %M 153mo0] 1o ) snyd 31els punosd 3ys e UOKEINI[E) 3 Ul PApN]du] anbiuTyoa) UOREWWNS 193NP B SUISH PAIENO[Ed e SUOLIIUNY [BULISY) K],
0 0 0 69796 LLLS6T  SSIOEE  TL9Or  008T KAdonug pue Loede) jeay
o 0 0 T 0ESV6T €89'87¢ 9oy 00LT
.N .W .M M“.Mw NM.MMM WM“.MMM Mwmw %mw “A215u2 LONRIOOSSIP Y JO UOISSNISIP [EUOLIPPE 10§ 3|qel sef dunolq
0 ¢ 0 2108 06T  LSEELE  68L6E  OOPT SUIOIEUOL ) O} 13J2Y § MOLIE] PUE K3[SIOH] JO Y10m JINIL3 UO PISEq Ig, 1, 10§ 27 3O UONOPE 5, VL VAOD 04 anp st Aduedudsip ,_jow-ry
K 0 0 90TIL 9EI'68T  69TTIE €956  OOET 100 L ", _loul-[Y $1°061 St *(3ug pue (8)1g o miep (Y 0), AV Sy WOy pasnpap s (3 ‘219)3q 10) 3njeA VIVAOD ML S1qzsy
b o 3 o %.%mm www.mmm e potd Pue J3qnH £Q u3AR8 52 | [p 12 moureq Aq panodas sanje 21doI0s ay) WGl PIALIP St AAIXIW IIUTPUNGE [EINJEU Y} 10} KZIAUD UOIRINOSSIP
© o 0 26019 9S8 SSLOIE Y6t O00C Pa1dope InQ "YLYAQD JO 3n[eA P3PUIIWIOIAL St Ury} [FWS , oW f €71 Auo s1 (SK1g8 10§ (4 0)H~( S1°867). H JO SN[EA PaENI[23 InQ)
0 0 0 Lrso9 STETBT  TELTIE  6OLRE 0061 (1?18 pue (819 103 (34 0). H~(N S 867),H JO sanjea VLVQO0D 24 Sulsn 13410} 31 Wosj pasnps3p st , FPY JO 3n[eA I synepoN | 1o 12
o ° 0 8LY'9S T8 00LTIE 1198 008 PUBIQUIP|IH JO Studwamsesw uonezuodes jo AdEyiud pue Aioede 183y sy w0 Paseq uam sanjea SSUL *,_JOW-(Y 710 T 1L Sy =(40)
0 0 0 vis'Ls YTy 6LT L6Y0IE [74.4:3% 0oLt by o — e A i M ~ !
0 0 0 £868Y VSSLLT  6OU'S0f  SYESE 009 SH'V PU | _[0W-P} I1'0F 1608 = (1 SI'S6T). 'V SmOljo} St ,VLVAOD JO sonfea uomeuuoy jo Adjmpua oy idope o
0 0 ‘0 TIN4 S6SSLT  L69SOE  66TRE 0051 uoneuuod jo Adjeyiug
0 0 ”o SEC Iy RESELT £90°€0¢ Ovi 8¢ oorl
9 .m 9 MNNMMM MNMM%M N.No%m m%mm %M" "31ElS PUNOIS 3Y) JO [9A3] 15940] A1 O) JANEIAL SI A4S YoRD JO ASI3UD UONEISOSSIP L. (3)
0 0 0 ££6'67 989997 868°€6T aLe'Le 0011 n.M._uDN_oI Jo
0 0 0 08197 PITYIT  €6T06T  LBLLE 0001 poaw Suifeds ays 01 Suip10ade asayl woyy APYSHs P [im T1g,, 10} SIUADLJ0D [ENISE T3 SIUEPUNQR [RINIEU JO) SIUEISUOD noﬁn ()
‘0 0 0 9LETT ySPI9T  9I€98T TGLE 006 (U1 + A),_01 X 69£9'9— (9)
0 0 0 98t 819°8sT €88°18Z 985°LE 008 . . . 3 -
0 ‘0 0 098Y1 SYO'SST  €LS9LT  0O¥LE  OOL (U +4), 01 X £68L6'9 — (LT + A);_01 X 889166'0 +,(Z/1 + A),_0l X 686¥FT — T/1 +A),_01 x 885¢S°L— (Q)
0 0 ‘0 zru SLSTST o1z locLe 009 aAN\— + >vmuo- X 86L67T— (B)
0 0 0 wr'L 9LS6HT [:14% 214 LLO'LE 00§
. . . | 3 . R
b b 9 I H TSR o LT £10£0  .S606840 6856500  GLISIOT  SvS99l 9L6LS6l  yTOEST oI,
0 0 0 088t SERSHT  LOTIST 1Sy 0S¢ z L9T L'l 8T 900 9 oL Y6851 05851 °11,
||||| ®Q [ = ALDVONd - ~——— €&T1 109°'S¥T  IPE6VT  TECOE  €0S'TEE € €69C veo wo 88500 8LT 8esl 916851 Yo6el 1,
y150- ¥$6'T LEROE £900 1{3%374 L9 Sy 990°9¢ 00t z LT 620 <0 LSOO T 091 9v68S1 00rEl .N=m
80— 9Tl 016°0t 0 Y6ESYT  P6ESYT  RFO'9E  S1'B6Z ' Lo18TT 6070 €L8I€°0 LOIT80'0  ZVLLOT  €1TESLE 96881 0 mw_
osL'I— Tor 8 981 £y €Twi- ¥86'SYT T60°6€T 68% S€ 05T - N N N o
€0 6LY'SI ST Lre- €SOBYT  69TIET  T8SHE 00T EELEE) O Y4 a-,01 *0-01 g Yo © oa L a[|g
698°S1— 08€°0¢ 143514 vLL9—- 90£9LT £9$°807 88°0¢ 001 wo w1 4g , 10j eieq oaoomo.zu&m
ALINLINI  L69°SY 175205 4 W6- ALININI 0 0 1] - Z d -
3 3o D'V 'V CUH-H  UCDH-.D)- .S eI /31
J- 10w 0w _M-f - 1OW-Y 110 ¥ 116°0¢ = (N S1'867). H'V 10w, _MN-1 0S0°0 F +6£°SHT = (M S1'867).S
B 1°0 = o = aanssaug ajers paepues M SI86Z = 'L = aamesaduwia), asuazapay Adpeypug | _10W-1 1210 + OL'SY = (N O) 'V (duepunqe [eanieu) | _[ow.-ry 100°0 F ¥SI 161 =2q
(6)ag (fag) sujwosg 808’65k =W SVD vaal (1g) supwoug

J. Phys. Chem. Ref. Data, Monograph 9



473

NIST-JANAF THERMOCHEMICAL TABLES

(10)'eog

(tageD) epuuoag wnpoed

PL6T UL INTHAND

RdW 1°0 = ,d = aunssaug jejs plepuels

860°L1 86606v—  6II'C0L—  $EO'90I Vro's6l  YEE99T  OTELOI
158°81 ISTS05 - EQL—  66Y 56 €S8061  L906ST  LSEEO!
£38°07 TL6IS~ LLI'60L—  85€S8 €6%°681  ¥SCIST  TIV66
9T yeCPES—  FIONIL-  119SL SYLOS1  €SLEPT  £95°56
9LO9T GEV6PS—  SPOSOL—  SET99 PRESLE  109'SET 616
——— aINDIT<--> TVISAYD) - —~ 6vS8S SYO0L1  LICBTT  9E0°68
L6t S9EE9S—  09190L—  9ITLS SRL'EO1  YOOLIT  L19'88
67S°EC €OL'LLS~  63TLOL—  €6V'8% SE6'€91  OIRLIT 95868
$99'R€ 891765~ €9¥'80L—  OLO0Y CIFLS  IS¥LOT  ILVER
LLTSY $9L'909— 9U80L—  08L1E LEV'IS1  9€8'961  0E9'18
001°%S et 066'60L—  6L9ET L8]VP1  TSEPSE 00508
yLy'99 YO£9£9— STEIIL- 789761 OIP'SEl  PLL6O1  pSY6L
TLo's8 19— WRLTIL-  9OFL 169761 90TIS1  066LL
919511 020499 9%6TER~ 6610 SOL'6Z1  SOUOEE  $TISL
PSEOIL  6€1V99— LTeR9- 0 YOL'6ZTE  YOL'6ZI  OFO'SL

M 20 K4 H'V CLDH-H  UCDH-9]- .S o]

\-lour. 1 \—lown,_Mf

‘SNOIATYd

we

M SI'86T = 1 = ameaadwia] ouanpey Ldpepugy

(10)enrug

(u1ged) apjuiolg WneD 888664 =W TVISAHO

“(€961) L69 *£9 WD sAyd °f Siparg "V W pue uppomd S "V,
(€961) 81LT *6S "50S Keperey “suely ‘OuvI3{ *1 °f pue ‘Aojjo) °f 1 “Zuef [ 'D,,
(€961) 111 ‘€9 "sA3Y way) ‘uayorig g pue ‘ajnfefewos -y D Jomag 1,
(1961) *dd 651 *T6S g SSWW "My °S *N *Sury "D F pue AN N M,
*(L961) “HOA MIN ‘ssald uowesiag “p2 Wy . Ansnusyoounay), [eoSun][eIN,, o031V g "D PUR ‘SUBAT T ‘F ‘Pismayseqny Oy,
*L9-1€—€ ‘(OGN ‘99-1€~€ “GNON0L
—0£-9 ‘(Y0 0L-1€-T1 (NS 'go-1¢-T1 ‘(FIL) HL-0E-9 ‘(PF[ED Pue ‘(19)e) ‘(OFIMS SIGEL [ENUNOOULNL JVNVI,,
(1961) 6L8 *SE WIN ‘2L "IYZ ‘wizold 'N "N,
*(1L61) "dd 611 ‘9-0LT 910N Y23, "puels “Ing “IeN 'S .wr
(9€61
“pox MmaN ‘uohiesodio) Sumysiiqnd PIOYUISY ,,'S30URISGNS [EAWAY) YL JO ANSIUOOWALL, YL, ‘TuIssOY "d “d pue ysmoydlg A d,
"(8881) 98 €5 "00§ WYY °f “SULNII "N S,
(9681) 0FT ‘8 "SAYd "WRLD "WUY LA Y
(£881) *81zdi>] queg ‘III RUNJOA ,'UISUNYINSINUY SYISTIYIOULIN]L,, “USWOLL, °f,
*(8961) “dd $9T “€-0LT MON YL "PuUEIS "Ing TN 'S N
(ZL61) 1€¢ “p “ukpoununy], way) “f ‘dnoin ysel VAVAOI-NSII,
(£961) €11 *¥2€ WA “Ssouy Z Yoo} J Pue “Nod N “YHMF “d,
S30U3ITSH

1 §1°862 12 [215K10 pue se8 [e3pt oy 10} uoieuno) Jo sardfeynud pardope 3y1 ul DUIIYIP Y} SB PARIN[ED SI (4 S1'S6THTV
ejeq uonewyqng

“s|feIap 103 3[qes pinbiy 3 03 1959y
gjeg uojsng

"N 009 1B %L°Z— JO IN[BA UMUIXEUI B SIYIB3L
pue samipiaduss) 19mo] Je SISBAADUL I 1) IO 18 %p'0— SI UOHRIASP I, "sanjea paidope Ino ueyl s1amo[ A{[eoewalsks am | “jp 12 Tuef
Jo uonenbs 3 wosy poureqo sardfeyiua sy, “uonejodenxs [edydei3 Aq PIuTeIqo 18 Y G101 JAOQE BIEP JD °,_[OW-[E9 9 GIIIM O} _ SN[EA
PAUMSEIL 2 Yl SIUSE GOIYm | _[OW-[BY $66°ET = (H ST°86T)o H~( STOI).H O onjea B 9A13 EIRP 2D parewnsd nQ Y §101 18 Adjepua
padope ays 2jqissod se £[350]2 se 2onpoidas 01 e 0s Spews 0S| AR SAEWASI I YL T1gED S0P ST ML I |, [ow-[20Y TH1 = (A SI'S6T).H
1 s¥01) 4 Adjegius pue (3 cpol) ummadwsy Supjow oures ay) Ajresu pue Uge) se oMONNS [B1sK10 Sures ) sey ¥ Jduls
TIDED 10} SUNSA 3 O USAIS ST YSIIM AN o, T(DBD) PUB B 10§ 350U Yum tostrediuod Aq paiewnsa are ) ¢101-00€ SSurs ampeaadurn
S w e "0 = SOy Sunwnsse £q (19)]D) T + (19)1geD = (19gY 7 + ()08 ssadoud ay1 wioyy N §1'86Z 18 I uteiqo 01 pasn are PRL2)
AVNVF nsal sup idope ap “1wwofes—dop yoojq 12ddos & ur | _jow-[eoy 00b1 = (M S1'867)H—( S101)H pnseaw oym _,Sipag
Pue uBgom( JO 1oy st panodas usdq sey ey Apnis Ad[eyius 1310 A[uo UL, "SIPIEYIP YUEI SUI[E[B INI0 [RIIAIS 10) TIEP IH AVNVI yim
paredwod uaym suun g 1noqe £q moj 001 aq 01 sreadde yorym i S1°86C 18 (foute_3.[23 €91 = 95 saai3 wonenbo niay, w0y uonenbs vy
sinsas 3y pavoedas pue 21ge) 10§ (Y €101 £y) SAIAEYIUD IANRID) PAINSEAW | *[D 2 ZUB[ *JIAIMOH "PANSEIU UG 10U SBY ) G186 18 D

a €€ PUB L LOF TTE (ST 5 0'TE VB ,_Jowl,_3-[ed Ul

1 ST°862)S 303 sa1Ewns? pauodas 110 'SAN A P2192[3s SnfeA o St yYdIym _fow., Y-[e3 | ¥ I¢ = (M S1'862).§ 1ope ap LigeD 10§

y-[OW-,_}-Jed ¢°pg Je3u anjeA B 153850 SIPIRYIP WNIOEd 3N 13Y10 1 10§, saidonud JYNVY *OSIV ,"S31q, JVN VI SU) woaj uase) are

satdanua Areyxny Z1ge) 10§ ,_joul,_H-[0ST F L€ = (M SI"867),S SIAIS (19)1S + (10)1gED = (198D + (2)YagS ssa001d apy 01 2ydrounad
10]3yusg 34 Jo uonedljddy parewinss 3q IS (N $1°862),S JO dn[eA 3 “sny “Zage)) 103 panodar udaq ey eiep IO amreadwa) Mo ON

Adonug pue Ayoede) jesy

“ETEP SqE[IRAR 1) JO SIsA[eur 19U woi)

(;_oW-[e>Y T°€91 —) dnjeA sures s A|[enuassa pajoafas sey ,SEN “sonundun jo say sajdwes Suidasy pue Sutureiqo w1 papodal sauNdYIp
A Jo 3snedaq pandjaud st g, NS 3anp JO (M S1°86T 1 UGRD)H'V 10) (,_[ow-0f LyT €89 °,_[OWL-[BIY £'€9]—) Sn[eA UBRY Y

‘ge) snospAyue ,amd,, jo voneredaid Ay u1 paajoaut SAMROLIIP Y} SISPISUOD

U0 USYM 1O PIIUN0IJE APSOW 3q Ue) 10q SUIGIISIP ST SIN[BA ISAN UL WAMSATLSIP YL '9°€9] — PUB (T091— , €791 — JO ,_jour-[edy ut

(0)2geD JO PV 10§ SIN[eA SPRIK /| [OW-[BDY 9E0°0 F 6£0°67— = (A ST'86T ‘De oo * 1), APV PUB ,_[our-[ed) 4621 — = (3 S1'86¢ ‘be

@ BD)  H'V SUIST SINS3I 353} JO LONR[MI[RIFY , Tuissoy pue Aysmoydtg G Pamsiaal uaaq sey eare snp u1 pauodas ,,3pom 3, ‘uonn|os
snoanbe ur (12)41ge) Jo UOHINIOS JO Ad[EYIUS SYI UO SIWAUANSEAY JO SYNSA ]I SIAJOAUI 'Y 10 $30[eA UIRIqO 01 pasn yied sjewdye uy

"SIUSWAINSEAW 3P Ul pasn (B) 32y %€'66) faw amdwi saqier 2 03 A|uewnd snp

\-lowr-[e2y o1 + yoeoidde pinod anfea sty ul Aurenadun 3y 7, _JoW-[e0Y 0491 — = (3 S1°86Z 19 21gED), H'V SPISIK 1gH snoanbe s0j _ erep

[eunayl 12333 Sulsn SINS3 JISUY JO VONE[RO[RIY 0 42 YUY AQ PANSEIW 20am YdIym OFH SSS-1GH Ul (IDR1ge) pue (19)e) JO uonnjos
Jo Adrepua sy saajoaur yred suQ syred juapusdapur oMl WOy PIALISP SIN[EA SIMY) JO UBSW Y I uolEULIO} Jo Adpeyiua pardope ayy,

uoneuuod jo Adieyjug

\-1oU-1Y €9°0 F 6L0°67 = H™V X101 ="
oW T F TE89~ = (4 SI'862) H'V lowe, Nf [gt + £671] = (4 $1°860).8
usowyuf) = (4 0), 'Y

{agep) epnwoig wnjoed

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

474

()*eoug

(*2ge9) splwoig wnjjed

YL61 Unf JINTHIND

“SNOIATAd

1s€L SOR'ISE— 06L99L~  LTI'SET SSLYOT  90%8SE  896TIL  00ST
0z0'R 805°89¢— LZ61LL~  Of¥ETT 166097  ¥6IvSE 89611 OOWZ
€SL8 LT'S3E~ NLUL- ST 0869ST  98CEYE  896TII  OOET
8556 US TP~ SEETRL—  LETIOZ €68TST  SOCHPE  896TII 00T
oryol SS6'61p— 00FL8L~  OV6'681 199°%PT  601'6E€ 89611 00IT
6711 065°LEY~ €68T6L—  £YI'RLL 9LTYPT  B6SEEE  896TI1  0OOT
sl 065"SSh— TIT86L~  SVEL9 9TL6ET  COFLIC  BO6TEL 0061
oFLEl 1L9°€Ly— ¥SSE08~  0SOOSI 100°S€C  $6971Z¢  896TI1 0081
16671 86658y — €13859—  E€SLPYI 68007  SETSIE  %96TIL  OOLI
00T91 9TT96V— 6LLTN~  9svEel 6L6VIT  68CB0E 96T 0091
Ll £9L'90S— L9999~  6S1TTL 65961Z  660710C  R96TIL  0OSY
11E61 $OSLIS-  $LOL9-  T9SOTI LITPIT  S0ee6T  896TII OOv1
Tz 059’825 — TILYI9- 99566 WES0T  £L6YST  896TII  00E!
L0SET £POOFS— SOLBL9— 69788 €EETW0T  168SLT 89611 00TI
961'97 $$9'ISS— £SOPL9—  UEOL (30961 19099  896TH 0011
SOv'6T 8C6T95—  WILI9-  SLIEO 619681  ¥6TSST 89611 0001
RYEEE 8LSVLS— ovII89—  RLEPS L6781 T6E€YT  896TIE 006
POERE Ly9985— €SIS89—  T80°EY PETOLI  9R00ET  896TI1 008
NOLLISNVL S8L1E 65691 100GIT  896TI1 00000L
ainOr1 <-—> SSv10 S8LIE v6S691 10061 I€9°18  0000OL

yILYY LIT665— €0$'8%9—  SBLIE 65691 10017 19’18 Q0L
S8TES £907T19- TEL689—  6LIET EP0E91  80ST0T  00S08 009
90€59 STIST9— 10169—  Te9'S1 195951 1€6181  YSKEL  00S
SLEES SOP8E9— 98Y'T6O-  90NL LY8OST  €9€0L1  066LL OO
Leoen 60T 6Y9— 86099~  6E10 %Ll STERYl  BIISL 00
PSLENT $6T 69— 686799~ ‘0 1981yl I9%LFI  OKOSL  SI'SST
o0z

001

0
3 20 DV HY CDH-.H  UUCDH-9)- .S o] .77 1
oWy [ Uy

edI 1'0 = ,d = Jnssug Ae§ prepuers

N S1'862 = 'L = 3meiadind], aduasypay Adpyug

()*egtg

(fageD) epiwiosg wiNpED 888'661 ='W aindin

"(0L61) 0Z¢ ‘ST Bt “Sug "Wy °f ‘uoSIYAINY o [ PUB u0SINA 'L 'd;

"(0961) ST ‘POE WA “Siouy “Z ‘PleAISNES ‘A PUE MUIPIS H,

(€961 P11 ‘7€ WD "Swouy “Z ‘suourg "H °H,

“(LI6D) LET “66 WX “Tiouy Z I[N D,

“(L161) 69% “TLT 208 WD) °f I3 "D

“(F961) 192 *9 SINQISIOW-LUnI] “WAL) YISYIOH YRL, Z "SI, “ZIoYjoyo] g pue suouwsy H 'H,
(€961) 81£T ‘6§ "205 Aeperey “suely, ‘ouvipd ~T °f pue “A[I9 T *d “Zuef [ "D,

*(£961) L69 ‘L9 WA ‘sAUd °f “S1pAg "V "W pue uppomd 'S Vv,

*(£961) TOST LY PUdS WA PV ‘PUBLICA "L, PUE ‘pool 'H ‘unsoy, °f,

S30USIBOY

NS 3100 O} [edntuspt ARresu st anfea SIYL (N I1ZEI-6p11) pinbi] S uo sjusuANsERL
amssad Jodes woy (W | 1) M 8807 = ™[ PAUIEKO MUOSIYJINH pue uosieg 4L ve pimbiy pue se2 sy jo voneuuoy jo sy
Ap up 0UARYIP AP §1 HY 0192 sayoeordde (B)rgeD = (1Y3geD sseoord P 10§ ,H'Y YoMm Te uneadwsy g 1 (1eq | =) 4L

eleq uonezuodep

onjea
Pa133}3s AP 1xRIq (,_[OW-[BY GE°0 F £0°L = JH™V),Suswaunseaw 31dodsoL1d Uo paseq U0 Pk (,_[ow-[e3Y 60°0 ¥ 98°9 = . HIV)Pn[eA
pauuuaa  Afedinawiofed sxpouy inawiioes-dotp 3oojq sddoo & wr Bipag pue uppomg Aq pamsesw ey St HUY
+A 9101 PU2 "3 €001 "M 8101 a7 ™if Joj sanfea paniodas JxpQ (N £101) dn[eA dutes iy
Kjenuassa oaed ¢ 1D 12 zuer £q sjuswsamseows Jejiug a.w_ve.m pue unpom £q A[eoLNawLIo[ed paunseaut 18y si ™ jo onjea paidope Hpp
ejeq uoisng

‘uoneuwioy Jo Adeyiua Yy 10} Pasn Jeip 01 SNOSO[EUR JSUUBW B Ul PNRIND[ED S1 Y 617867 1k Adonud gy
“[eIskIo i Jo 1E S1 70 YoM Mo[3q J Q0L Te pauunsse st vonisuen sseid v (1F3geD J0 25 105 (,_jowr.,_.[e>
8€°LY) dn[eA ISy AySys e Luo si15388ns w12 zuer Aq (1 el 1-€101) Apmis Adfequa repuns v quiod Sunppw ap jo Aruoia
s ul syuawamsesw Adfepua woyy Siparg pue ubpom Aq paumuep (;_jow-, _M-[ed (7LZ) SnjeA 1 st 3 00L 240qe pinbij ap jo I
Adonu3z pue Ayoede) jeeq

“yred juspuadopur ue Aq anfea paidope mo suoddns Yorgm | _jow. [} 6251 — = (M S1°86T ‘DoH'V 01 spea] Adfeqiua me) pug

YL “SUORIUNY AVNVI Yim | _[OW-{BY ZZ'0— = (N S1°867), H'V S9AL3 an[ea [Suts sqp Jo sisAfeue me] pIg V 3 €201 ® (EgH + (1F10%D

S0 =(3IDH + (¥1ged §°0 wanqymbo Zueydxa uopre sy J0j onfeA “y € pouoda aaey 7 12 unSo, "pmby pue [E1sk1> A uemIaq
*C1 ST'862) H—M STON.H *Adjeyiua uy 33u313g51p 3 pue ™y Jo Suippe Aq [e1sK1d ) JO Teil WOy PIEINS[ED St (N S1°867). H'V

uoneuuod jo dieyiug

(IO €90 F 6L0°6Z = JH™'V qsio1 ="
110w [686799—~1 = (N SI'860). K'YV (10w S {19826 1] = (A S1°862).S

(c1geo) epiwoig wnivjen

J. Phys. Chem. Ref. Data, Monograph 9



475

NIST-JANAF THERMOCHEMICAL TABLES

(I'19)'e0%g

(22ge9) epjwoig wnoled

YL6T N[ S INTIEND

“SNOIATYD

BJN 1°0 = .4 = anssayg Ajei§ prepuels

1s8°L SOR'ISE— 06L'99L— CBESST T599T 908'8SE 896°CI 1 005
0708 B0S'8OE— eL— |BOVPT 16¥°2ST Y61'vsE 896l oot
£SL°'8 LTV S8E— arwe- wLTET wrsyt 98¢€ 6V e 89611 00£7
8556 LSy — 8ELT8L~ S6PITT SRIEVT SOEYPE 896TIT 00Zz
9P 0l SC6'61y— 009°L8L—~ 861017 S10°6€T 601°6£€ 896TLL 001z
6Tr'11 065" LEV— £68°T6L— 106861 LIveET B6SEEE 86T 000T
s O6b"SSy— TIT86L— +09°L81 $90°62T £O8°LTE 896TI1 0061
opL €l 1L9ELy— $SCE08— 80£°9L1 wLett S69°1TE 96°TH 0081
1£6'%1 SE6'CBY — £78'8C9~ 110°S91 €L181T BETSIE 896°CHH oLt
00791 OTTo6Y— 6LL'TI9— PiLest sicTIT 68£°80¢ 8961 0091
woLl £9L7905— 9L'999— LIvTy +€1'90T 660°10€ 89611 00s1
g6l YoSLIS—~ yiLroLo— oTriel L9661 SOECE6T 86°THH 11,21
wTiz 059828 — LyL9— yTIg611 1917261 £E6YST 896211 10,91
LOS'ET £PO0PS— S0L'8L9— £75°801 Fis 4511 168°SLT 896711 00Z1
961°9Z $SFISS— £S0PL9— oET LS oLo'LLl 190992 89611 0011
NOLLISNVIL 8L9°L8 £Y9°0L1 9L6'9ST /9611 000°ST101
andr1<—-> TVISAYD 6bS$8S £90Ll L8 9£0°68 000101
LIV’ 6T SOE €95 — 091'90L— QITLS BBL°651 $00°LTT L1988 0001
6IS°EE fOLLLS— 68TLOL— £6v'8Y SE6'E91 oI8°LIT 958'¢8 006
$99°8¢ 291766 — £9V°80L—~ 000r £18°LST 1S8°L07 1yes 008
LLTSY S9L909— L9L°80L— 08LIE LEv'isi 9€8'961 o918 0oL
[+ 1] 849 LY 1T9— 066'60L— 6L9'ET L88°vY] $EY81 005708 009
Yiy'99 Y0E9t9— SEIL— 89°61 o1¥'8¢l YLL691 ysy 6L 008
TLo'ss 9 159— yrLTiL— 908'L 169°TE1 °0TTSH 066'LL [40.4
9197611 0099 — 96T €89 — 6£1°0 <oL6T1 B91°0£1 $TUSL 00€
vseotl 6£1¥Y99—  L¥TER9- 0 YOL'6T1  YOL'6Z1  OFPO'SL  SI'S6T
ooz
001
0
Iy 20 OV H'Y  CUH-H  UCDH-9]- S Po I 771
oW 10w, N[

M S1'867 = "I = amjesadway duasjay Ldpeqiuy

(1'19)'e0tg

(v1ged) apjwosg wnjoed 888661 =W

“SEIP 10§ ST} [ENPIAIPUL A3 O} 3Y3Y

pmby M si01
1eskd Y G101 O

aiNOIT-IVISAHO

anoqe
S1°607

(zageD) apiwolg wnioled

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

476

(B)eoug

(fageo) epiwoig wniojed

0880
SL60
€01
LA
LTl
€8¢l

891°8

6L9'8

SET6

1v8'6

905701
LET'T]
SYOTH
£6°T1
LSL'EL
86511
(243
££9°91
188°LI
££8°61
oro'iT
SFO'EL
68Y°ST
[33%:24
OvbTe
8I9°LE
188+
TILey
0sL'ss
[0 Sga]
ove'eL
oSLEL

8L5798
£00°901
9§LT0T
ALINLINI

) 301

(9 1) pL61 Sunf INTHAND

(uie 1) yL61 2unf SNOIATI

ISL'SF9—  096FSE WLy TI600S  €S€T9 0009
8SYIY9—  STLSKE SSLOYY Y9866y  TSETO  006S
TIT6E9- 68V IE SYL6EF  86L'S6F  ZSET9  008S
1209€9-  ¥STOEE 1TUssy  €ILL6Y  TSET9  00LS
686'9€1-  068TE9~  6I00EE 8LYLEY 01996V  TSETO 009
9IgCHI—  PEF6I9~  PSLEIE 9199EF  98Y'S6F  TSET9 0SS
68SYS1~ WY~  ESLIE LESSEY  Evey  ISCT9 O0vS
LOEE9I-  OE6€79—  PICTIE SEPVEr  LLUE6F  ISET9  QOES
1L61L1- SOI'IZ9—  8LOSOE olE€Ey 63616y [S€T9 00§
185081  PLESI9-  €¥E86T 18176  8LLO6Y  ISET9  00IS
or1'681— 8ELSI9~ 8096 TOIEr  tHS6RY  OSET9 000§
HYLEE— SOTEI9—  €L€798T OY8'6Zy  YITSSY  OSET9 006V
T01'90Z~  O8LOI9~  BEI0ST 9(9'8Ty  86698F  OSEI9 008y
80STIZ—  69Y'S09~  £O6'ELT SOV'LZY  989°S8Y  6PETO  O0OLY
BPYUL~ VLTI~  699°L9T 9SI9Ty  SYEYSY  6YET9  00OF
ETAR A OTHO~ eV 197 SISPTY  VLETBY  SYETY  0OSE
SH6£T— 9T~  661°SST EISETY  €LSISY  SYET9  OOvb
699°LYT— £EV009~  ¥96'8HT 15TT0 OISy  SYETO  00%
€S8CST—  BTLS6S-  6ILWT 088°0Zy  €L9BLY  LVET9 OO
L66'€9T~  TST'LES~  S6Y'9ET 68v6ly  OLI'LLY  L¥E€T9  00lv
SOI'TLT-  €OL'S6S—  0STOET K08y I€9SLY  OPET9 00OV
8LI0ST~  OSCHES—  STOPIL 01991y  TSOWLY  SYET9  006E
617887~ ISI'E6S—  16LLIT OISty €EPUY  SHET9  008E
677967 SOI'T6S—  9SSIIT €6SEly  OLLOLY  ¥WET9 00LE
TITYOE-  LYUI6S—  TZESOT 8TOTIY  I906F  E¥ET®  009€
1LIzie- SOE065~  880°661 Yoty 90£L9v  ET9  00SE
LO10ZE—  VLS68S—  ¥SET6! LLLBOY  66V'SOF  IPET9  OOVE
€Z0BZE—  6V6'836— 07998l 980LOF  SEIESP  OPET9  O0EE
126°SE€— STy'88s—  98€08I 6ESOY  OILI9Y 66679  00IE
SO8EVE—~ 166185~ ISI'HLI W/SEOr  OvL6SY  SEETO  0OIE
UYISE-  6§Y°L8S—  SIELS] YZLIOF  969LSYP  LECTS 000
8EC65E— SOV'LSs— 89191 Of8'66€  €8SSSP  SECT9 0067
WELIE—  STTLIS—  ISYSst USL6E  96€ESy  €66T9 Q08T
IWTSLE—  vIILSS—  8IT6PL €98°G6€  6ZIISy  I€€T9  00Z
880°€RE~  YSOLSS—  SSETVI IBLE6E  9LLSYY  6I€T9 0097
YE606E—  $OI'L8S—  TSLOEI 1€9°16€  TECWY  LI€T9  00ST
IBL'REE—  LLVLSS—  6ISOE] SOV'68E  8BLEVY  YIETO  OOT
$E9°90F— L6TL8S—  LSTYT L6OLBE  SEUIvy  IZ€T9  O00EL
6 v — 8BSy L8S— SSO'8IL YOLY8E SOCREY 8I£79 00T
65€ Ty~ SSUL8S~  €IS1I LITWE  9oFsEy  vIC®  00IT
9ET0EY - £8%°L85~  16S°S01 0£9'6LE  9TYTIEY  OIET9 0007
STI'BEP—  OCI88S—  79€66 YE69LE  OET6TY  POCT9 0061
LTOOVY— 11y°88—  I€1'€6 WIvLE  198STy 8679 0031
YEL LYY — cIo8Ey~ 20698 WIILE  10£TTy 16279 0oLl
YOl Ly~  00SLEP-  £L908 vOI'89€  SIESIF  €3779 0091
STSOVY—  66£9EV—  SYYBL SISY9E  SOSTIY  TLTT9 001
SISSHY—  LOCSEr— 61789 WFI9E 60701y  09TT9  OOvl
oSy - WTHEY—  v6519 606LSE  965SOF  PPTTS  OOEl
61Ty~ SPIEEh—  OLL'SS 6EI'¥SE  SI900F  $ITT9 00U
0LOEYY— SIEtyr~  6v56 LS1ose  10TS6f 66179 0Ol
WYy~ LWIr-  IE6E WO'SVE  SLT68E 99T 0001
18I'6Ev—  [YE0TP—  OITLE 8VI¥E  LTLTRE ITIT9 006
£L0'LEY—  99T6Iv—  LO60E O8LOEE  PIYSLE 65079 008
STLYEY— WSLy—  SoLvT OYEIEE  SEIL9E  OL619  OOL
9T LY SEFOIP-  SIS8I TELOTE  06SLSE  €€3°19 009
909°6TV—  SYE9IY-  IrETI €S91Z€  9tEovE 11919 00§
1LT8y—  OLIOIY—  §9T6 YOT6IE  €ST6EE €19 OSH
8169Tr—  £€09Iv— 8619 YEULIE 62976 ¥ITIO 0O
0SS'STV—  LI6SIv—  Spl'€ 06'SIE  OLYYIE 68809  OSE
SIZIZY—  t00's8e-  ZINO ESLYIE  STISIE  60v'09 00
1667025 — 8T6V8E— 0 WLYIE  ISLPIE L3609 SI'S6L
OLEPIY—  €8SUUE-  T68T- WLSIE  SLIYOE  999%65 0§
688°SOV—  CLVILE-  LYSS— 9TTOIE 16606  8¥¥8S 00T
+91°88¢— 806'696—  Isyil- 86899¢  €LETST  8€STS 001
IBYOLE-  IBYOLE-  66LSI- JUNEINI 0 0 0
OV MV CUH-H  UCDH-D)- S o) w1
s lou-y low

BN 10 = ,d = Jnssalg EIS pIEpunlg

N SI86T = 'L = amwadwa ], duarajey Adeyyuy

(6)'eouag

(age9) spiwoig wnioled 888°66L =W

8 obed uo panupuon

y21O®d 10§ 1e0) yum ASofeue Aq pauSisse st dlers punaid 1[Suls Sy | 19310 s (,_ud 6g)
anfea 1343y ays ve Aupiqissod 2 (3 S1°867),S JO In{EA AN O pauSisse (;_low,_3-[ed ¢'75) Arenadun i ur apnjoul Inq W SIY) 12
(;_W? Ly)%a Jo snfea 1somo] oy 13ja1d ap | WD TG = Ta 35002 <1713 13m31g | AOSI3AS PUR AOUSEIY £q PIPURLWOIA (;_wd 68) anfea 3y
s sause yorym ,-W2 €4 =4 8 01 SPE3] ST, “[1 SE MO} SB 3 P[NOJ OfL A} JO IN[BA S 1By} SIBJIpUI , 2163 10] BIEP Je[RUIS ‘JOAIMOH
| WD L = T2 30 *wd/s3ukp O X 8T0'1 = /% S3A13 ol 3y Joj Snjea sy, tigeD) 0 0O Teau anjea & 515933ns [([001] = onen) agqig
pue [(18 = onea)] F0eD SI[AI3[ow Jeaui] A IO SIURISUOD 210§ PUAq 01 YIANS Y} JO ONRI Sy JOJ SIN[EA JO nostedwod v oLl pue
sP91 o'8Y1 are (,_wd u1) 'a 103 pauodal uadq 2Aey 16y} SILUNSS IO *; W2 gp| = 'a 01 Spe3] YoM wo/ssukp <01 X 8Z0'1 = S3AIS a Jo
SN[eA PIAIISQO UL, | "POYIAL 2050 DUI[RA ) Aq SIULISUOD III0J IO} PIILINI[ED are sarouanbayy (Za) Surpusq pue ('a) Suryorans duounuks
YL o, "AoNIeg £q Jodea Zige) jo enosds parenjur amiesasdwa-ySny o Ul peAIdsqo sem (fa) Kouanbayy Sumpolans suswuksnue aqy,
“UORRINSHUOD JLAUWASONUS) pue Ieaul] & Aq
paure(dxs £|qeuoseas 1sow st 1930ereyd Jeodip JO 39uIsqe AL, “S[RS[ouW L1ges) Ay ul Kwrejod ou pamoys *siustwow 3[odip 19339p 0) sweaq
JE[nO3[OW JO UOHISYAP LI SuIsn 1p 13 UOLRYA Aq SAIPMIS 191E] (01 T L081) [FPOW TBIUI[ B JO SISEG 3J) UO paurejdxa Ajuoioejsnes
anm swaned vondRIIP UONI[T ACUOPUIdS PUE UIYSIY JO }IOM UOHIBIJIP UQNII[D amierdwa-ySiy o wosy st PSud] puoq ALY
Kdonuz pue Aydede) jeoH

" 10W-[B3Y T°G6— JO PV avS suonouny 1apjo yum _ eiep umssaid jodea ap jo
nSISA[RUR 1371720 Uy U3pSng PUE PSYOYDS PUR . UOSIYIINY PUR UOSIANRJ JO SYNS3I 3y} JO 3N[EA ITEIAT UT 139]3S 01 3500 “AI0JRAUIYT ‘I
» uonEULO0} JO SA[EYIUS JYN VI I Judlsisuod aunb are 1ey1 sanfea 'y 01 Pea] yorym Ioeg pue |D3S 10§ snss repiunts saded sures sy u
pauodar uspSng pue PIoLOYOS 1Rt 210U 3m OS]V *$961 01 Joud SpEUI SIUAAINSEI 350K O) udA13 s11yS1om ou ¢, 1Y JO LONIIIS 3y uf

7183) [ednsnEs € Jo anjrey o1 3np pardafar uiod suQy,
(DH 7+ @uged = GugH 7+ @0 () Baged = (wFiged (@) (B)ged = (Figed (v) "suondeay

'y £uspang

0T FTe6— TEFIT- Ul 5 8EvI— V6— TEST-LEIT (L)) 2 Suwrely PUB pjayoyos
wrod

LY+ LU't6— Ll L0+ 9LY9 ST9  08pI08ll T v Suiprog eiemalg

yr6— 689 066 I q geldndg

uoisnyg £ MOSIYANY

9l ¥ 806— €1 F91 090 = 0L°L9 LS9 ITel-6hIl (O] v uaspauy] Pue uosidRg

j-low- ey 10w, -2 Me[ pIg Mme] puz P17 Sod  uomdwdy  poyisy Runos

OISYS60).H'V yuq -low-ey By ereqg

¢ 1P 12 19m31g AQ PImMIIAAI UIDQ IARY YOIYM
oB1Ep aunssaid sodea 13p[o Jo sisA[eUR In0 Jo sI|NsIs 3re uoswedwod 10§ Qe 343 Ul PIPR{OU] “SI[RIOW SPIEYIP SSRY J0j "Jv 12 Tamarg Aq
Spew 3uam Yarym suondipaid qim 3218k pue Jswouow PP [erw Ayt Jo Apreunuopad 1815u00 siodea parrImies JY 12y} JJLJIPUL SAPNIS
SSALL ,'SIPHEIP YLed 3uleN[e JXI0 3 JO Swos 10) exndads ssew Aq papiacud s1 uondwmsse siy) 3o0) voddng -(1)3ge) jo uonEziIRIOA S
ut paonpoid s910ads sodea Ajuo a1 s1 1swouow spruciqip A1 T AUDSSE IM "MO[3q PIIRINGERL A BIRp 35U JO SISA[EUR ME] PIE pUR pug
300 JO SINS3Y *Y ZECT-LEIT I3UBI 3 wr saimesaduwa) 0§ wwpy pauoda pue sawey IN-O-~2H Ut (DH 7 + (Bged = (Sugh 7 + (e
wnuqinbs 3 pajedisaaul UIpSng pue PIIYOYDS SIUI] SPIXO IO [EISUW OU pamoys 1onpaud [euty oy uo swaned uondelgyIp AR1-Y "SIUAWS]D
fiund y3ry jo uorun anp »a paredard usaq pey yoym sdures e uo POYISW BOISTHJI UISPRUY S £q Spewd UM SJUNUANSEIN LG
pmbry 10§ (F 1Z€1-6p11) samssad sodea s jo Apnis 2alsuxa ue Jo sipnsas papodar aaey £ UOSIYIINY pue uosIndg “sueaws wapuadspur
OM] WOY PIALISP SHNSA U0 PIseq st (8)71geD) 30§ (,_{OW-1Y 4’8 ¥ ST6HBE—) 1-10W-[eY 0°Z ¥ 0°'T6— = (M S1°867), 'V JO UONII[as |,
uoneuuod jo Adjeyjugz

1-W L6LP10°0 = °F :IUBISUOD) [EUONEIOY

081 =18-8D~1¢ :3|5uy puog

Y €00 ¥ L9T = 1g-¥D "duEssiq puog

%= :dnoin w04

=0 [1] ySiop wnureng) g punoan
(1 oge
@Iyl

(Dlsy1l

U a
SARIBUIZQ pur sapusnbasg [euoneIqIA

1-IOW- ¥'8 F 68E—~ = (M SI'860) H'V

186 low L {18 T 81 1€} = (3 S1°862).8
1-10U-P1 '8 F SOLE— = (N Q) H'Y

SV9 1v3al (ageD) epjwoisg wngojen

J. Phys. Chem. Ref. Data, Monograph 9



477

NIST-JANAF THERMOCHEMICAL TABLES

{(10)*as%1g

(z1g23) oaplwoig uod|

9961 12qQINAIS - INTIUND

-SNOIATId

edI 1°0 = ,d = Ainssaiy AwIg paepuelg

165°¢ TEI'E0l — €ELLST-  TT6TL PRYIIZ  S9698T  SR6901  00Si
9€T Y LSEl - 168097-  SEE°T01 $9§90T  T996LT  6SLYOI OOVl
0667 €81°VT1 - 616€97—  OL616 SETI0T  TBE'ILL  €£5°701  OO€1
RLE'S LO'SEl— LIS~ STTI8 SLYS6T  S9RE9T  LOCOOI 00Tl
9£6'9 950°9¥ 1~ rSLOT-  606'IL v98681  9ETSST 18086 00F)
6078 o9g1LSt— sTIs9T-  ZITV €RLEB1  S66SKT  SS8S6 0001
lllll andrn <-->11 ——---  9LL'§S §767181 S6Y'TvT rSO°'S6 00096
29L°6 S6T891 — RLOGOT—~  8ELIS LYl SI09€T 0E9€E6 006
STL 1L SLS'6LI— LESOLT-  o8VEY €L0Ll  ITISTT  ¥OFl6 008
LSTHI £50°161 - 661°TLT— LSY¥E £FR€91 LI0£1T |LI'6R 00L
NOLLISNVAL 9200t 90C091  00S'90T 69088 0000S9
H<-->1 209 62 90£091  LSBSOZ 19088 000°0S9
959°L1 LOR'TOT— 0PI~ TETST 66L9ST  €S8861  IS6IR 009
T 068VIT— 8€19L7—  8Y99! 66kl 60TERl  9ULYR  0S
18967 yeeLIT- SS6LLT—  LSTR PREPl 09S¥Ol 008 OO
91I€IY 06T LEL— 986'/YT—~ |10 899°0v1 £91 1¥1 vLT08 00t
3194 9€°LET- SYE'RYT— 0 9990F1  999°0F1  TECOR  SI 86T
00z
00!
0
" 80 D'V H'V  CUH=-H  LICDH-.01- oS o) Wi
(10wt o o N

M SI°867 = L = amerdwa] 3duaajey Ldeyiug

(10)*adu1g

(cagag) apiwoig uodj

{6T61) YEIT TQL '6 190Ul (28N PRIV IV “18101D  PUB LU2[3D Y ‘LRLd] ¥,
(S61) ¥81 ‘65 "WwayD “sAUyd °f “A10831D "M ‘N PUe UARTIRN "0 Y,

(LS61) LOS *S¥T "pudy 1dwoD “ISEL °g PUB JALRL "D ‘Nazig H,

USRI pue £108310) 0) vonEUNWIOD [euostad ‘WESIYIN JOQY ULY ‘GESIYII JO KIIsIaAtu “If WANSIM ] ‘T
(5561) 011 ‘65 "Wway) sAyq °f ‘uareoepy "0 4 pue A03un MmN,

(0Y61) IL “6 '19S PedV "urenyn) ‘suri] sAUd YISUMOWIYIEN N pue uunfjiN "D,
(6561) 6492 *18 "00§ WD WY ‘[N, "H "H PuE L0SuH M N

"(§961) “dd pZ} *1-0LT SION YI3L 'puwIS Ing BN 'S [,

(§961) 61T *19 "00§ Aepered “sue) ‘mdjoed “d,

*(ZS61) OL9Y ‘FL 208 wayD wy [ ‘K03uD M NPUEITW DL,

“(PE61) L8T “OF "WSYIONYI[T 2 JAW0M 'V PUB 13GAH M,

sasualajey

“(19Yagag T pue (8)"1gPag 30§ I50Y) UIIMISG IIUAIYIP ) SP PAR[NO[E $1 (N ST 86T
— WP A=Y “WYigad pue (3)ugad 10} (M SI'S67)H'V USIMINQ UAYIP 31 $8 PIIRINI[ED 81 (M §1'86T < Jowouour), Hy
eieq uogew|qng

“s{reIap 10§ dqer (8Y1gad ay1 33§ -uonezuodea jo

SIEaY MEB] PI¢ PUR PUZ ) UIIM1] UAI1SE pood ureIqo o3 Jopio ul ejep amssaud Jodea ay) WO PRSI Sem dN[RA | Yy oY, o Sk jeu

aand Suifoos apdnosouusay (eruUAIIP Y Aq PUIRIGO N T F 796 YN [1am $3ASE ) “19A9MOH (1D 12 uRLRg £q pouodar (3 LS6) D89
aaoqe AySiys si pue suonenba anssaud sodea Syi woyy pAeno[Ed sem Jn[eA L, K108210) pue uare ey £q pauodas seam paidope ™y

ejeq uoisng

< [83N.0 pue 1030 wosy usxe a1sm 4y pue 2y
EJRQg uonisuesy

¢ 1012 aazig Aq pspodas sem 3 [ 18 UOHISURI) JHRUSEW W WNISIAL WOY) paureiqo

Sem pue udreoRl pue Ki03310 Aq pauodas sem anjea (Y ST 867).5 Pardope 3yl 3 §1°g67 & Adonus ajeindoe ue Suiureiqo 10) sienbapeur

AR BP 4] "TIAIMOY ,YdsimounydeN pue unn{{iiy £q pauodas aram Y 01 1-2i ‘2D anesadwa mo “uonejodenxa seaul| Aq parewnse
AIM I ££9 2A0qe pue Y T¢Z M03q sumadudl 10§ 3soyL [eIN,O Pu L1080 £q pamsedw a1am ‘Y ££9-€¢ “s3tveded iway Y

Adosuz pue foedes jeaH

(0w 17 ¥ 8P6'8¥T—) |_10W-[edY $'0 T §'65~ St paidope (3 ST 867 1> Tg34), H'V JO 3nfea Ay,
, oy | _jow-[eoy
266'6€— = (1 ST'86T ‘= ‘b2 *_[D), AV Susn (151392 103 uongunio) pue uonnios Jo sard[emyiua woy paAL3p sem (3 §1°86Z ‘= ‘be *, 3d) 'y
JO on[eA Y} wolj ude) sem (3 1867 ‘x ‘bE _IQ), IV JO Snfea S |_[OW-[dY HE'6S— PUE £65— SB PIIRINO[Ed 1M ()G
103 (3 S1°860). H'V Surpuodsaniod s ‘(e be), 34 pue (== “be)_1g Joy ,_fow-[2} €' 17— Pue SO'6Z— = (O S1'862). 'V Sutsy “A[aanoadsas
*,- 1o {B9Y 90°0 ¥ 90°0Z— PU% $'0 ¥ 1'0Z— 29 O) Jnojoed £q pue K105un pue 17 AQ PSUIULIBSP am 191em U1 (19)%g94 JO uonnjos
Jo sadieiua 3y, -, _[ow [edY L8'65— 3 01 pauodas sem (35)T1gay 10} uoIEULIOy JO Ad[eiud IY) ‘PIUIRIGO NS A} WOLY JAWAON PUB
33q31H AqQ 13)3WL0[RD 331 UR Jo Isn AQ paunseaus a1am uonnjos snoanbe 1g y-21g ul (10)1ga.g pue ([)21g ‘(39)24 Jo uotinjos Jo sardjeyius sy |

uoneunod jo Adieyiug
tow-iY [€1 + 807°08) = H™V A6 =""L
low-1 $814°0 = H*V N059="
\-low-p 1T ¥ 6'8¥T— = (M SI'86T). 'V oW, M-f €1 % L90FT = (A S1°860).S
umouwyun} = (N 0), 'V
GS9'GIZ=W TVLSAHD (21g2d) epjwoig uoij

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

478

(1)*ad%g

(?2ga4) apiwoig uoy)

9961 1quadas “INFHUND

edIW 1'0 = .4 = aInssany Aei§ prepuelg

€8T 6vh801 ~ L10902—  $LS181 LSYI8T  CHPUSE
e €RCENN— 861'80Z—  SO60LL 10T 1LENE
SEV'E YOCRIT - 079'96t—  SET091 €81UT  WTI%
£LLE S8LTTI— 6ET661~ 995 6v1 yTILST  POI'SSE
LSy SECLZI— 6£E°10Z—  L6R'BEE STRIGT  9EIRYE
665 090°Z€1— SRYYOT—  SITSTI §9TOST  OSLI¥E
1nrs £669€1 — YLULOT~  6SSLIN 617°0ST  68E€FEE
€ILs LW LSOUIT-  68%01 WTWT  T8YIIE
ST SO9°LYI— wrvIz-  0IT9% 6SLLET  TY6LIE
uze LETES1— 69791Z-  ISSSR SS80ET  699'80F
1058 6£0°651 - €ICLIZ-  TR8WL 809°€LT  06V'86T
9LS6 886191 — 199°%61T-  €ITHS T06'SIT  6vTL8T
0811 YITILI- LESTTL~  €SES €SLLOT  €399LT
LTSN 0S¥ LLI— 6E8STL— YISy L81°661  9Ev°09T
€01°91 YL6VRI—~ HY6IT-  S0TTIE PIE06I  686€T
$eI0z €TLTI6E— SOCEET~  9ESIT SOV'I81  LESHIT
Y8T9T 6L7102~ SEPLET—  LOROI €9S°ELE  6ZL00T
6029¢ 096'L0T~ ¥660IT—  L610 SLEES  9L00LI
LEV'oE RLELOT— SO0H1Z— 0 OLEESl  9LE69)

M 30y O'V H'V CDH-H  UICDH-91- S

sRosu-

69901

ol

(Ro'S U

SNOIATId

Wi

N SI'862 = ‘I = axmjesadwiay, Uy Adieyug

()*edug

(f2ga4d) spruoag uosy

“PIALRP s1 uonezuodea

30 Ad[miud oy ™y 1B Jawip puB JoWoOUOW P Y10q 10§ %Af B ISWIP puB IALOUOW Y Yioq 10§ HO*Y JO sanjea A pue uonisodwod
Jodea oY) uo paseq “yeq 9uo sienbd (1)71ga Jaa0 (8)r1g%3,] pue (8)21ga Jo anssad (€101 3y Yoiygm e arnresadia) oy se patenoed 51 %Yy

eleq uopezuodep

“S[IZIRP 10) JYqe [e1sK1d A 0) 1950y
gjeq uoisniy

“uolieuwof J0 Ad[E{Iua Sy} 10§ PIST 1eY) O TIuLlS JFULPW € Ul PIIRIRME st (N §1°862).5 woe 1ad | _jow.,_y-[ed
$'g JO SISBQ dY) UO PIATWNSI St PUB 3 0007 O S1°867 Woy 3Sues aunjrsadwiay 3y) ur Juelsuod 3q O pawnsse st Kdeded way syl
Kdonu3z pue Loeden jesy

(Dug3] pue (Y1994 uaomig
1 S1'860)o H— ¥96), H *Adimpua w souatagfip sy pue , ™'y Suippe £q (3 S1°867 “19), H'V Wolj patejndfe si (N §1°86Z ‘. H'V
uoneuuod jo Adeyiug

-fow-nt [€1 ¥ 807°08] = H™Y AP96=""1L
(10wt} [S00°11Z7—1 = (A §1 862)oE'V p1ow, 3f [9L£°6911 = (3 §1'86D).S

SS9'S1Z =W ainorn (f2g04) apiwoig uoy

J. Phys. Chem. Ref. Data, Monograph 9



479

NIST-JANAF THERMOCHEMICAL TABLES

(1'10)'e4%g

{21g94) epiwoag uol}

9961 WIS S INTIAND

Te8T 61801 — L1090T~

LIS6IT

$B9T9T

tiLe

B 1'0 = .4 = 2anssug 3je)§ prepur)s

LITE €BCEN— 861'802—  LY¥'80T 1S0LST  IL6OE
SEV'E 9E811— 079961—  8LI'861 €01'IST  TOTI9€
€LLE S3LTTI— 6€T661—  60SLSI SORTYT  FOI'SSE
S1y SEELTI— 6£€10Z—  OPESLI I'SET  9E9'RYE
665F 090°ZE1 — [ g TR Y OL60ST  OSLIVE
s R669€1 — yLoz— - 108°SSH LIEEIT  68CPEE
€ILs wrwi- LSOTIZ—  ZE8ThI ELOSIT  TRYOLE
STH9 S09LPI— 8rpIz— 91 FEl oI WELIE
uzL LETEST— 69T91Z-  ¥ekEtl TE961 65980
0578 6E0°65T— EISLIT-  sT8T 999°581  06t'86T
NOLLISNVYL 786801 STSI81  SLSTT
ainor <-->1 oLL'8S SISIT S TPT
89L'6 67891 — 8LOEST—  SELTS LI SI096T
sTLit SLS6LI— LESOLT— 98w Lol 1ZIsTT
1STY1 £50°161— 661°ZLT—  LSY'YE EYR'E9l  L9OEIT
NOLLISNVYL 920°0F 90£091  00S'90L
1<-->1 80967 90£091  LSESOT
959°L1 L03T0T—  OSEWLZ-  TETST 66L9ST  £57'861
&L 068Y1Z— sE19LT-  8Y9'9l ZI66Y1  60TERL
13962 YEELIT— SS6LLT-  L8T8 £P8Erl 09591
9IETY 06TLET— 986'8¥T—~  8Y10 899°0v1  €91'I¥1
SREIY 9eLeT— 68T 0 990r1  999°0vt
N 307 OV o'V CLH—oH  UCDH-.D]- S
-FoMf

169901
769901
769901
169901
769901
169901
169901
169901
269901
769901

69901
v$0°S6
0£9°€6
vor'16
|LI'6R
69088
19088
75698
9TLTYR

YLT08
TeT08

oD

o N[
M 55867 =1 = aamjesadwa ] aduasajay Adrequyg

SNOIATAd

Wi

(1'39)*a4%g

(21g34) apjuolg uol] SS9°G1Z ='W

*S{IE12p 10§ SIIqE) [ENPIAIpUL 3 0) 193y
pinby 196 ar0qe

ek Y196 0 059
sk 059 O SI86T

aINoOIT-I-1)1v1SAHD

(zaged) aplwoig uol)

J. Phys. Chem. Ref. Data, Monograph 9



(6)*agt1g (1god) epiwosg uoy)

MALCOLM W. CHASE

480

(529 1) 9961 3quaidag INTHAND (une 1) 9961 42quaidag SNOIATAd
€LT0~ 4313 £1700S—  BYTELE 1ZSL9y  6TL6IS  OL0S9 0009
661°0— £V p668EY—  TYL'99E 9Ly'99y  SEUBIS  €80°S9 006
€210~ ys9€l 8ITL6h—  1€T09E pIVSSy  TICLIS  8YI'SY  008S
00— NV NLrosk-  €ILESE YECYOP  68€9LS  SITS®  00LS
L£0°0 6 E- Iv9°s6r—  83I'LKE 9ETEH  PETSTS  €8TSD 009§
1210 SILTI - 91o¥6Y—  9S90YE 611°T9%  LSOVIS  ISESS  00SS
8070 8P 12— yE9E6r—  LITHEE £86'09F  LS®TTS YTV OOKS
8620 £0T0E— T69°T6h—  ILSLIE fFESY  €69UTS  LEV'SS  OOES
16£0 17678~ 16Ltev—-  810°1TE ISO8SP  SBEOIS  US®  00S
$85°0 19y~ 8T606Y—  LSPYIE £€SYLSy  TI6IS 899 00IS
8850 SOE95— 0106y~  88FLOE €ETOSy  OISLIS  9ZU'S®  000S (£961) 111 *€9 A3y "way) ‘Wdeig g pue njnfedewog -y "D 1emag 1,
£65°0 L6V~ TIE68p— TIE10¢ 066y T8P9IS mmw.mo 006 (9961) L8EY ‘Fp “sAyd Wy °f ‘uanin) "W ‘d Pue YI0M3J "M X
1080 STOEL— 8CS88Y—  LTLPET £TLESY  VTISIS 8'C9 008y ; e - . 1A AR -
160 9718~ Obg'L8y—  SEI'SST IErZse  O9ELElS 9969 QOLY . (0961) 98 ‘9 EWU sAud °f *As03aD "M "N pum duwig f 7Y,
o'l Y8306~ 9SIL8y—  PESIST €ISy LIETIS  6Y099  00SP (SS61) ¥81 ‘65 "wat) sAyd 1 *L105D "M ‘N Pue URTEN "0 Y,
[S1 6" 66— L0S'98k—  STEPLL 6L6Yr  ¥980IS  TEI'9Y  00SY SJURIBBY
€Tl 80801 PESSEY-  BOEEST 86C8YY  LLEGOS  SIT9S  OOv
M.MM." moﬂw.wm“ - MMwWH mwwmmm MWM.% mmw..%m wmwuw %ﬂ ‘uonezirode pue uonewtqns jo sad{EIud Me] PIE PUB PUZ XD UAMIAQ UIWIAUSE POOT UIRIQO O} J3PIO Uy
voL°t o8LeEl— STYRy—  SOVSYT SOIthr  T69F0S  S9V99  0OIp PArEWS? Ao sAouanbaty [EUOILQIA YL, [P 12 19mAg Aq PIIEWNS Sem 2UBISIP proq Y], UMD Puk 320)3Q 4q pauoda (8F1D3 103
658°1 STETPI-  O6L'ESY—  SSLINL 1I9TF  0S0€0S YS9 00oF asoy yim uostredusod Aq pareuitisd A13m sySiom wnjuenb pue S|3A3] JUONI3]D Y|, “SEIUT] 3q OF PALNSSE SEM JUNIONNS JR(NII0W AL,
1207 098°0S1— POCEsr—  960°SET €801y t9CTI0S 91999 O06E Adosjuz pue Aoedes jesH
1617 08€'6ST—  OL6T8v—  OEv'sSTz 61G65y  TE966F  YOL99  OOSE
oL 168791 LIgI8Y~  9SLITT 8I6LEY  TSYL6Y  8LL99  OOLE i 5 . . . o
65ST €6E9LE - OETRY—  $LOSIT 6LTIEY  TTO9GY  BPRSS  OOSE 656~ €60+ Y14 LL6E SI'Z8II-S1°T96 (a) wsenydeiq '
6SLT L88°981 - SEOT8Y—  98CBOT 665vEy  SEIver  €1699  0OSE 166— 1o+ 6S°6Y ey 00rL - 00L9 ) uoIsTYy3~UoISIog, z
_Mo.ﬁ €LEE6] - 608 187 - mmw._om ozmmv hm_x&v M.a.oo oove SS6— 6001 - S6'6Y 0768 S1°C96 —S1'EL8 V) wenderq '
S61°E ¥STI0T~  SIOIy— ¥61 80I'IEy L6106V 0L9  00fE . . . .
£Ev°c 0€E0IT-  perlsb-  $8TSBI v6T6Iy  VEI'SSY  $90L9  OOTE 9€'6— Ler+ L4 126y ST'8IL ~SI'¢T9 W) uotsniyg '
PIE 6L0S1Z— pLUIEI-  OSSISI OfY’LTy  $0098y 96019  QOIE 66— SLo - 95°6Y 008 1796 —S1°eL9 W uonendsuesj, '
L69°€ ovETIT~ ILI6Ti—-  698WLl vISSTY  PORESY  SITLS  O00E
vLL'E vES60T—  SBILZI~  LSI'S9l Sy SISIsy  1TIL9 0067 lou-[eoy _jows-,_3y-[e3 Me| pig Me| puz AL uonoeay PoyIsiN 3amog
SS8°€ 099907~ ST~ G191 vISITY  €LI'6Ly  OI1L9  O0ST 1 S1°862) H'V yug (—[owr ey ‘(3 S1°862)H'V
16°€ 91L'€0T~ ROTETI—  9ELPSI Q@rely  €EL9y 08019 O0LT
oy 00L00T~  9ECITI-  OEO'SME R9TLIY  WI¥Ly  6T0L9 009 “(_jow-py
(2442 0Ig°L6t—  OTY6Il—  1EEIMI oSy SISy SS699  00ST . oy — g . . . -
by Y6l — 8ISLII-  OFObEl LTIy nvw.w%v SSR99 ooz TW'Iy—) oW B G0 F 66 — ! padope (8)21g34 103 (1 S1°862), H'V JO anfea L “(M S1'867).H'V 10§ SIN[BA mE[ PIE Y3 UO paseq
ey 66KISI—  LZOSlI-  096LTI €0l 10099  8TL99  00EL pam[noed are (81534 10§ (3 S1°867), 'V JO Seniea 3y, “31qe) SuImo|o) y up pajuasasd are paurRiqo SHNs ALY, "SPOYIAU ME] PIf pue puz
,_Nwm v M ww.w" o mean- mmm.x“ .mw.% mmm.mw wm% %w 3P ioq £q pateniead uam (5)1ga4 = (Dlgad (8) pue (3Y1gad = (19)11g34 (v) suonoear ) 10§ saSueyd Adjeyiua Suipuodsanod oy eiep
. . . . ; pauodaz oy Suisny , "M S1°Z96 01 $1°€T9 Wioy d3uws umeraduial 3y Ul PAUNSESW U30q ARY (1)11g3] pue (1)tigag Jo samssad sodea g
oLy 956081 — 136601-  OZO'R0L oLy TIL9SY  SSI'99 0007 o : Ad
98P [y 0180i—~  LI¥10] 8¥6'66¢  STEESY  T06S9 0061 uofieuuod jo Adiepuy
2€0°S 965°€L1— 1€7°26- 1786 080'L6€  OLL6VY  P19°S9 0081
v6I'S SOOI- 9606~  S6TS8 060T6E  STOSHY  S6TSY  0OL -0] = °g e onElo
9§ LIEYOI-  OL¥'38-  €8L18 996065  030TY  6Y6VO 0091 -0 RNMMV%%W ._mmo hlum_kow__mﬂnﬂwﬂow
65S°S vI9°651 - €Z8I8-  90ESL 969'L8€  106LEy 18S9 00S1 .
SLL'S €0R¥SI-  ZER98- L9989 19TY8E  SSVEer WK 0opl Y [¥2] = 19-24 :9ourisiq puog
y709 €I66FI~  L68S3—  99°T9 $99°08€  SILRTY  6ISE9  OOEI [Z}=0 [*q] dnoi9 utog
0IE9 yS6vPI—  910§8-  £0I'9S 6989LE  TT9ELY  SYPEY  OOZI
99 TER°6E1 - IovT8-  9LL'6v 99%TLE  LIVSIY  v60€9 OOl (Dioos]
sToL €8y VEI— 8IC6L-  ERYEH 9€9'89¢  6II'TIY  LLLTY 0001
L WRRU- WO~ 6ITLE SSITE 0TSSP 9059 006 @lse )
1€0°8 S66TTI~  LISSL~  0860€ SbY'6SE  ILI'S6E  ¥8ZT9 008 (NDlos1)
68 TR6'911— 69CbL— 19Lvz PEVFSE L9868  TOIT9  OOL
W96 L1801~ S0FEL-  65SBI SLE6PE  LOF0SE  TE6I9 009 | W2 4
601 SYSroI— ¥88°TL— oLETN 2:14 ¢4 SE0°69¢€ L9 008 $ADRIGUITH] pue satduanbasy [euonRIqLA
worn OLE 101 - 197~ €676 L8FIPE  6ESTE  SIS19 oSy b
08zl 0LI'86— It~ 6179 OSL'6EE  R6TSSE  9LEIS  OOF
Rl €566 — 86T LSIE 00I'SEE  OTILYE  €60°19  OSE is] (0069]
9SSl 120788~ o6riv—  TINO 09CLEE  YELLEE  TUS09  OOF o1l [osy¥l
10571 61188~ ariv- 0 6SELEE  6SCLEE  €59°09  SI'S6T fon 0
€£L91 8R0°08— IST6T-  906Z— vSE8EE  6WLLE  vIO0Y  0ST
28] 06L°69— PLIST-  18%'S- £98TVE  YSKEIE  VI6sS 007 8 a3
96€°ST 6198y~ o1z~ LS - €83°686  1IPBLT  9TTES 001 S
FLUNLINI - ST8T— STY'8T- 61091~ FLINLINT 0 0 0 SIS WHIEng) pue S[SAYY J1W0NT
y 2ot OV H'V CDH-H  WCDH-DI- .§ o b. 131
\-lowt. Y o lowp 172 5 2 11 = CI S1°86D) H'V 0w M-f [pLe€] = (I S1°867).5
BAW 1°0 = 4 = amssaig ae1§ pIepuers N SI'867 = L = umjesadwia), duasapey Adeyug [ _[OW-pI 1T F €0'82-1= (N 0L H'V
(6)'aiu1g (F1ged) apiwoig uoy SS9°SLZ ='W SvD 1vaal (1g4) spiwoig uoy)

J. Phys. Chem. Ref. Data, Monograph 9



481

NIST-JANAF THERMOCHEMICAL TABLES

(B)4s?Hug

(a1g%HIS) suelisowoiqid

$8E9—
6829~
1619—
8809—
7865
uss-
8SL'S—
or9's—
LIgS-
6865~
o5TS—
LIrs-
sr-
Y-
¥99P—
005 ¥
SIEY-
iy—
656~
oL
55E-
€EEE—
£01°€~
6587
€097~
86T
0Tz
€607
65671 —
Lg1-
P99 -
WS-
-
ort1—
L£60—
61L0—
787 0—
TTO-
1500

€0

0L°0

180°]

(7eq 1) 9L61 1oquandg INTHIND

(ue 1) 9L61 12quwadd] -SNOIATId

06E7€EL 8TI'Ov9—  919°98S 66TLEY  8IUS6S  065LOI 0009
$6E°01L 60999~ 8STSLS LSYS6Y  09TE6S  €LSLOL 006§
16€°L89 SLOLYS—  TOI'S9S 066€6r  TIV'16S  SSSLOI  008S
6LEVO9 8ICLW9-  LYEWSS L6TT6Y  1SS'68S  LESLOT  OOLS
6SE1K9 896LY9—  F65EYS RLSO6Y  SYOULRS  LISLOL Q09§
1€€°819 S6EB9—  YYSTES 0c8'88y  T1L°68S  96¥'LOI  00SS
967565 1Ig89—  S60°TTS ySOL8Y  6ELE8S  SLY'LOT  QOPS
ySTTILS SITEY9—  GYEILS 6vTS8Y  OELISS  ISYLOl  00fS
£0T6YS LO96Y9—  $09°00S €IPESy  €89°6LS  LIYLOL 00T
svi9zs 686'6Y9—  £98°68Y orsisF  865LLS  TOVLOl QOIS
080°€0S 19€°059—  ZI6LY oy96Ly  ILY'SLS  YLELOL 0005
L0008Y Y2059~  83EBOY €ILLY  TOEELS  SYELOl 006K
8I695Y RLOISO-  SSYUSH yPLSLy  680'ILS  SIELOL 008y
ovSEeY 9TP'IS9~  9TEOY 6ELELY  QE¥89S  TBTLOlL  OOLY
orLotY 9U159-  66V'9EY L6FILY  €IS99S  LYTLO  O09F
+HoL8E €019~  OLY'STY 91969y  991¥9S  OIZTLOl  OOSY
SESTOE SEVTIS9-  LSLYIY Fov'LOv  LSL'19S  ILI'LOL  OOFF
81y Ive OLT9—  UOFOF IECSOY  p6T6SS  6T1 L0l OOEY
Y6781 $60°€S9— 1£€°€6¢ b AN YLLOSS $¥80°LO1 (10744
91°¢6T STV €S9 — $TIL8E 1L8°09Y k618439 SE€0 LOT ooty
1207 6SLESO— VIS ILE ILS8Sy  ISSISS  €86'901  0OOF
€L8'8YT 860¥S9-  6TTISE 17795 vb8'8yS 876901  006E
SILSTT SEPYSI—  6ES°OSE 0IEESy  LOOYS 198901  0OSE
$YST0L WEHP—  SEF6EE OISy SITEYS  €08°901  0OLE
TLE6Li TLIS§9~  6LI6LE ySE'BYY  €6T0VS  TELOOI  005¢
169°951 6860L—  GOSBIE ¥8Z'OVy  LSTLES 959901  0OSE
Ly vl YLE6OLL—  SYBLOE €59€ry  96IPES  ¥LSS0l  OOVE
€STTEN ueoLL—  S61 L6T L560tF  9101ES  ¥8Y°901  OOfE
££0°021 1001L7-  1S598C ¥6I'8Ey  IVLLIS L8901  OOZE
€I8°L01 oIz~ 8I6SLT 65ESEY  S9EVTS  0ST90I  00IE
165756 811 1L~ S6TS9T OsSy'TEr  7880TS  T9I'901 00O
998 9ITILI~  989¥ST Wrety  SSTLIS  ¥E0'901 0067
9€l 1L WL~ 630TYT WEITy  LISEIS  T68'SGI  00ST
206 85 L6Y 11—~ 80STEET YEUETY  BIL60S  SEL'SOL  00LT
99 €89 1L  €H6TIU ¥86°61F  1€LS0S  195°SO1 009
e 668 1LL—  96£TIT 9c9'9ly  $65T105  89ESOl  00ST
9s1°TT SPIUL— 0L8' 10T [1:1 8914 86T L6V s1'so1 [10:74
8886 ow'TLT— 99¢7161 SI960Y 8LE'T6Y 016 v01 00£7
€687 waLru- 688°081 8Y6'S0Y OLI'88Y 8¢9 101 00TT
839 ¥1— 6OELZ-  OFFOLE syI'T0r  60EEsy  IEEP0I 01T
66697 — 96E LT~ 20091 91T R6E |TTBLY 786'€01 000Z
8L 65— 6SLELT— SroTert £rIvee YO6'TLY $85°¢01 0061
LLF1S— yel vil— 60£°6¢€1 TL6'68¢ 9IE’ LSy sTI°€01 0081
90 19— YISPLI—  TTO'6TL IPS'SBE OV I9%  €09°701  QOLI
106°€L— SLSYTIT— 16L 811 686'08¢ YeTSsy ¥66°101 0091
€ €8~ EPLYIT~ 979201 OSTOLE  vLOBYP  SRTIOI  OOSI
8SL T6— 186 $T7— RES86 6Z€1LE viL Y SSY°001 oovi
1zl - oS- (1453 L61'99€ SOEvEY oLY'66 00t1
€891 - WPETL-  6H98L SFR09¢  68697¥  SIE86 00Tl
wii- LostT—  S8%'89 ILTSSE  €6%Lly  1€696  0OLN
L9osi— WLSTL—  UULT6S ISV'6FE  €EL8OY  €LTS6 0001
161071 — YISSII-  1vg6k 6ILEVE  B6L'86E  ILTE6 006
0L 6v1— PELSTT-  1€90F YOl LEE  TS6ULSE  ¥98°06 OO
061 651 — OVCIT—  989'iE LYLOEE  €I09LE  LE6L3  OOL
¥29'891— 96V~  SHEL 68TVZE  OELT9E  LSEV8 009
L6LL1- 8SIVIT—  wpsYI 9908IE  YSLLYE  ISS6L 00
155781~ 09°czz— 91601 WTSIE  OSP'6E€  OLI'LL  OSy
690°L81— 9LETIL—  ¥EIL 6ELTIE  SLSOEE  TIOVL OO
605161 — T~ STSE OL801€  I¥60Z€  BSTOL  OSE
SLST61 - Igvosi— 1210 €S00I€  LSPOIE  OEL'S9  OOF
098°Z61 — LE06I— 0 ISO0IE  ISO0IE  SpS'S9  SI'86T
v85161— oLl — €€0E— wrie 146 867 €LT09 0sT
61831~ 006FLI—  168S— 969°GIE  €4T98T  116€S  OOT
TIv081— ySEOLI-  RIGOI— 9109  ¥86€ST  SITIY 001
6tv°R91— 6rr'891-  TLTFI- FLINLINI i) ) 0
D'V H'Y  CLH-.H  LUCDH-D)- .5 ) Wi
four Y (R ¥

BJI 1°0 = ,d = unssa1d eI pIepuE)g

N SI'867 = 'L = umraadma ], 3ual3j3y Adreyquy

(B)'1s?Hug

(1g%H1S) auejisowoiqia 8£606°681 ='W SVO Ivaai

*(0S61) 9¥61 ‘05T Puay 1dwo) essing g ‘W PUR SI0dURL "y,

(SS61) HHET ‘€T "sAud wayD °f *aead °S °f pue Zudp 'F H ‘okeW "m "d,

(EL61) SE1 ‘T 2B 33y "wayD sAyd °f JYONOUBIBAS L,

*(EL61) 908 “0T1 20§ "WYdaN23[7 [ ‘(WIS 'H pue Wny 'd "1,

(1L61) £86 *SL "W "syg [ ‘uosudg M °S pue udplon W Q “Swy ‘A "M,
“(6961) ¥9SL ‘16 "0 "WAYD WY °f ‘UOSUIG "M °S PUB USPIOD "W ‘A ‘BurATung 'S,
(S961) 0§51 “69 "wayD skyd [ ‘uraswidg °f 'H,

*(8961) dd $97 ‘¢-0LZ AON YL pumig "Ing "IN 'S (),

(SL61) LSy Y Eleq J2Y WY “sKyd °f JSAPEYIPNY d "V PUR INPEYIPNY Y °S;
'9L~0£-9 (NS'H 9L-1€~TIENSHEID “‘GNSTHID “(BNSTHID ‘(BNSTHIA “(BNSHIG ‘(8)i1S3d :S3|qry, {BAWSIOUIN ], AVNVI,
S@JualIaoy

JUDTHIS PUE JGEHIS 10 SIQEI 341 U0 passnasip se “wrenodwun aq
PINOYS $31E1S PANIXI 1OIJ SUONNQLIUOD 1ef) 393dX3 I “13[Suls B 3q 01 A1els Punos JUOMI3[D ) HWNSSE PUB SABIS PAIIIXI 193[3au am
", WD 889 = S 9ANIEUl paseyjul pue | _wd ZZ] = 'a o} 3da0xa pardope are sardusnbay aseyd-—sen
o B0ads weurey sseyd-pinby| pue endads paresjur aseyd-seS uo paseq JUonouewIYS Aq parwspas asoyr e saduanbay [EUONRIQIA
w3 . 01 X 8TL8T6 =1
PUB ‘.. 0] X SLO6'S8 =" (01 X 8pL6'L =Y/ X vndw Jo siudwows [edround 3y, E2gHIS Puw JATHIS JO 350U UIMISQ JfRIpauLiul
94 O] PIWINSSE AUV SIDUTISIP puog | 'SAUB[ISOIOND Al pue LIGHIS JGEH!IS Yia uosuedwod Aq palewmsa st umonns fepussjow AL
Kdoxnu3z pue Aoedes jeay

o l'V 30 vonejodiain tedui Kjuo Ayusnl elep sjqejreae

A re1) “(UIS PUB WNH PIP B *9pNJou0d I “*TIGHIS 105 uosuedwod € s 3sn sy sapnpaaud _ san[ea ssayy w Aurenadun) ‘ewdwadxa

uB J9HIel PIENI[RD AR sanfea s urewSep jey awnsaid o 1012 wewSep AQ PaafEs NFD PUB HGHD JO SANBA LY UG paseq

‘Ut qum FFY JO UOHRLIRA 21Gnd B paydope A3y, 19 peyopny] PUR I1Xpeyopny Aq PIma1aal AU3DAT UM SALL “TIGTHD JO SIN[RA LY

1im uosuedion B ¥32s pinom am AJfeuno) '[DTHIS 303 paidope reys se yons uonejodsaul redusjuou € Kjnisaf 01 ureuasun 00y 3q 01 sreadde
(S)HgHIS 10, /Y [awawnadxa Ajuo ay 1 () HIS pue (3)1g1S Jo san(ea 3y udamixq vonejodiaiur redulf Kq prewnsd st (A §1°860)H'V

uoneuuod jo Adjeyiug

Sud- 8 [, 01 X 9979€°9) = 278/ eru1auf JO SIAWO 3 JO 1npold
011 =3g—1s~1g  ‘J111] =H-1S-H :s3[8uy puog

v 617 =1g4S 'V [6v'1] = HHS saoumisiqg puog

[**2}.dnoin wiogd

f2l=0 [1] 2ySap wmuend) 121§ punoin

(1)889

(401724 mezi

(Devs (NLov

(1)9ss (D6
(1)zeee 40220144
w ‘a un ‘a

- I
S310eI5U333( pUB Sa1duanbalg [RUOIRIGIA

(10w 121 7 4061 1= (3 SI'S6D).H'V

Iow P [L1 = v061 -] = (4 e1se (I, N-r {1 ¥ s001€] = (A S1°867).S
- L1 F #8911 =10V IV

(1g®His) aueisowoiqig

J. Phys. Chem. Ref. Data, Monograph 9



(10)'BHug

(21g6H) apjwolg Ainosop

961 Y [ INTND

MALCOLM W. CHASE

6687~ pISIS 661072~
y8TT- azTe 0TSTL—
1€9°1~ €650 166622~
£58°0— L0961 1LEvET—
€80°0 8€L'T- LTS8~
1441 AT 666THT—~
€99 165°6h~ 186'SPT—
ovby 86619~ T6T6vT—
O0RL9 098°06— 91ETST~
%696 STENI-  999°661—
oriel WesTi-  T6vLsl—
L6781 OIToy1~ 8907661~
6L¥°9T SLOTSI—  $OS691—
799°92 €8ITSI-  TST69I—
) 30 OV H'Y
1-low- Y

6L9°111
YLLO0Y
191°06
w6l
Sige9
780709
1¥9°08
£V’ 1y
8E9TE
9LOPT
918'61
[£4: 42
6£1°0
0

CLH~H

SSYRET
y09°'eel
L9E°8TT
6I6TTT
(e
S8E1IT
SSTS0T
$38'861
$0£°Z61
2197681
S$SO°6L1
90t°ELI
sicoLt

vicoLl

fOI'€lE
$8$°S0E
(44414
Yor'63L
1rL082
N ILT
usio
152052
1€6'8€T
8EL'SIT
889°01T
198261
0BLOLE

vieoLl

HICDH-0)- S

BJW 1'0 = ,d = unssaug ajels prepuelg

915011
L3§°LOY
659101
OfL’101
10886
(42533
£V6'L6
<1006
980°L8
Lsrvs
90718
17€°8L
9ESL

IEsL

(RS e

"SNOIATYd

M SI'86C = *L = 3anjeaadwa], 3ouasajay Kdreyqiug

(10)B%g

482

(z1g6K) opnuosg Kinosow

{6561) SLET *E9 WaYD “SKY °[ “UPPOOD [ PUB ZUB[ ("D
(L061) 0T ‘Sp1 Puay dwo) weyouwn W,

"(zs61) *dd g9z1 ‘00 "ML pums Ing BN 'S N,
S92UIIBY

¢ UP{POOD) pue Zue([ WL st H*™Y 'SEN woyj st ™y
eleq uoIsng

UAWIASE Ul e elep uolrezuodea pue ‘uorwIqns ‘Sunjew oy [1un dnfea sy Sunsnfpe Aq
parewss si Adanua sy g, uRpooD pue Zuef pue JUEYIUIND JO BIEP ) O) PARY SI pur Ameiadiwa) Jo uoNIUN JE3UI| € 3q 0) PAUNSSE S I
Adanuz pue Ajoede) jesH

ywosy uases st (3 S1°860). 'V
uoneunod jo Adjeyjug

\-10W-Y €50 F 806°L1 = H™Y ArIS="1
low-py 1'T ¥ 691 — = (3 S1'86T) K'Y fote, M- €9 F p1£0L1] = OF $1°862),S
usowyu() = (Y 0), 'Y

86E°09E ='W TVLSAHD (f2g6H) apjwoag Ainosep

J. Phys. Chem. Ref, Data, Monograph 9



483

NIST-JANAF THERMOCHEMICAL TABLES

(1)*6H4g

(©2g6H) eprwolg Ainossy

2961 YABW JINTIAND

oLEl- SE6E SSE961—

IR0~ £6V°€T 999°00Z—
670~ QL 126707~
00r0 6LI°6— LIE60T—
Pixal H09T— 959°CIZ—
9T £0E°Er— £00'817—
ovSE 866'09— 65€TTL—
oLlS 6L1°6L— 9TL'9TL—
90EL 806'L6— €01'1€2-
966 oSy Yl — 001'9L1—
90l $90°STi— SLE6LI-
9ISLI €EV9Ll— 99631 -
LREST L08°SP1— 629°951—
LSSST yLR'SYI— 979'951 -
) 301 O'V H'Y

969°TL!
L8yl
8LTIO01
0L0'T6
19%°18
9'1L
£1°19
YETIS
W'y
9IR0E
L0902
86£701
6810
0

CLH—oH

€1€6LT
61L°69C
9TF'EIT
S09°LST
8T0'1ST
S90VT
169°9€T
v68'872
L69°0TT
weLe
orL’€0T
6L1'961
rLIT61
wrest

HrLse
L900SE
wsIe
OfEvEE
L' ste
LILSIE
19670t
9t6'T6T
$0E6LT
L9SE9T

ys6vvt
€LI'TTT
Y0OR°T61

wrt

LCDH-0)- S

s towt-
BJW 10 = ,d = Junssaig 3jvI§ pIepuels

060701
060701

060°C01
0607701
060701
0607701
060°201
060'701
0607701
060701
060°701
060°701

o)

-lE-Ig-ﬂll

*SNOIATAd

00T
00
0

=

i

M SI'867 = ‘L = axmesadwa | 3dxuatajay Adreqiugy

()*6Hug

(2186H) opiwoag AinoisiN 86€°09¢ ='W ainon

(1161) LLL ‘€€ 20§ WX “wy °f ‘vosuyof "0 "W “d,
(0161) Z€0Z “L6 (UOPUOT) 00§ WA °f *xnepud Y "d "H
“(zs61) "dd 89z} ‘00§ ~31D "puvl§ “ing IEN 'S n,

(6S61) SL61 ‘€9 WD “sKuyd [ ‘uppoon °f pue zue[ °f D,
saoualaey

“uoSUYo[ pue
¢XRE3PLL] JO EIBP 31 WOIJ paurIqo st (wie ) H*y pue L UpooD pue zuef Aq udAS anjeA i st HTY w0y are (une 1) d ‘[ pue ™
ejeq uonezuodep pue uojsng

-uonieuwo} jo Adfetius ) J0j Pasn 1ey 0} JRIWIS ISULRW B UL PIIBIND[RI ST
(1 SI'867), S "95ue Iy} MO[3Q PUE IAOGE JUEISUOI PIWNSSE ST 11 *N bhS~L0G SSUBS ) U | URPOOD PUE ZUL[ JO RIED ) WO} P3UIEIQO $15)
Adonuz pue Ajjoede) 1eay

“pimbiy pue jeiski ap

u3am1q ‘(N ST'86Z) H—(N 16)oH *Adjerpius ut 2usaJ1p 3y pue , 4=y Sutppe £q je1sK1> A Jo ey wosy PIe[nd[E st (A S1'862).H'V
uonewuo4 jo Adjeqiug
(- 1oW-i ££°0 & 806°L1 = LV MApIS="1
\lout-p} (979951 =) = (1 S1'86D PV 110Ul - [ZL1°Z61] = (1 S1°862).8

(z21g6H) apnuoig Ainaiopy

J. Phys. Chem. Ret, Data, Monograph 9



MALCOLM W. CHASE

484

(110)'BH%g

(c2gb6H) eplwosg Aunosoy

7961 Y “INTUEND

oL — $SE6E SSE96I—  £ZSSEL oL99T  1IILSE
80— €6V°€T 999002~  PIEST] LSS°09T  £90°0SE
Y670~ £TEL L8670Z—  SOISHI 06€ST  TOSIVE
00r'o 6L1°6— LIEGZ- 968101 LI69vT  OfEPEE
LETT €097~ 9S9EIT—  L8IT6 B9C6ET  LYP'STE
9T €OTEr— £00'8IZ~  BLYYS GETIET  LIL'SIE
orsE 866'09— 65ETTT~  69TWL WP 19610E
oLl's 6L1°6L— STL9TT- 0909 198217 9£6267
90€'L 80646~ €OI'IET—  IS8ES PLEWT  YOT6LL
¥96'6 syl ~ ool'9Ll—  W9EY 0£8061  L9S€9T
NOLLISNVHL 98 ¥E SP6'6L1  CLLIVT

T @il <- -> TVISAED $5691 SF66LI  €€6TIT
olkel LYSSTI— wWrLsl-  9Igsl SSO6LI  B8IOIT
L6T8L onerl— 890'661—  USL SOEEL] 198261
6LY'97 9LOTSI— $0S691- 6610 sieoLl  0RL0LE
999 €81°281 - 57691 — ‘0 vIcoLt  vIEoLl
N 20 o'V H'Y CUDH—-H  UCDH-.D)- §

Rt le)

BdW 1'0 = 4 = unssaig a1els prepuelsg

050701
060701
050201
060201
050701
060201
060201
060201
060701
Lyis

o0Ti8

17€°8L
99ESL

TIEsL

bl

o, N
N §1°8627 = ‘I = amraadwiag, ouan)ey Adreyiug

‘SNOIATId

i

(149)*6H%g

{22gby) opiuoig Ainosow 86£°09E ='W

"SIIEI3P 10} $3[qE) [ENPIAIPUL I} O} 1J2Y

pumby  Nig aaoqe
sk NpIS o SI'86T

aiNDIT-TVLSAHD

(z1g64) opiwosg Ainosop

J. Phys. Chem. Ref. Data, Monograph 9



485

NIST-JANAF THERMOCHEMICAL TABLES

(6)'6g

(zagby) epioag Aunoso

65€°€—
SeE'E—
60£°€~
€87°¢—
ssTe—
nre—
L61't—
¥l'e—
yele—
108°¢—

(g 1) 961 P INTHIND

(wie §) 7961 YUEW "SNOIATId

088'SRE 6£8°991-  SE6VSE I8ILYy  9E€90S  ISETY
§99°9LE ORI'L91—  QOL'SVE L310%y  88TSOS  TSET9
¥HbL9€ 9ISLOI-  YOVTVE LLISY?  €ITYOS  TSET9
SIT8SE 6I¥LoI—  6IT9LE IStvvy  REI'E0S  ZSET9
L36'8VE STI'S9l- V6661 LoI'Eyy  SEOT0S  TSETL9
oSL'6€E Wr'e9l-  6SLELE ooy 116005 ISET9
605°05E 099'891-  PISLIE 9960vy  LOL6GY  ISET
TIZE 863891-  68TIIE SOR6Er  T09B6Y  1SET9
1404 1691~  $SOSOE osLssy  viviiek  1SEI9
8L°T0E SIC691—  GITS6T 1oLey €096y  OSET9
66°€67 6r69l—  PISTEL YOty 896T6Y  0SET9
SETHRT 869°691—  6VE9ST OLTSEY  60LEGY  OSET9
EL6WLT 008691~  ¥11'08Z 990VEr  CIYIEY  6YET9
90L°697 66I1—  6LYELL segTey  IIITI6F  6VET9
9€r'95T STOOLI—  +49°L9T o8C’IEy  OLL'68Y  6YET9
YorLrT SII0LI-  60VIST S0C0EF  66£°88F  SYET9
068LET 981'0Ll-  vLI'SST YO06Ty 86698y  SYET9
S19'3TL WToLl- 6685 ULy 9SSRy LYET9
667617 ¥8TOLI-  SOLTVT 1E9Zy  860V8y  LYET9
790017 vICOLl-  OLY'9EL 0I6VTy  S6ST  SYETD
¥8L°00Z YEECOLI~  SETOLT L6VETY  9SOTIsY  SVETO
905161 SPEOLI— 100vTT oTzy uyeLy SYETo
st 6vE0LI—  99LLIT 1SS0y SSRUY  $YET9
66°TLI oscoLi—  TESTIT STO6ly  S619LY  EHETO
1£9°€91 6vE0LI—  86TSOT oSvLly  LsvbLy  £YET9
[{3n44! SreOLT— 90661 ¢8Iy 1ELLy e
PIE Syl 1S£°0L1— 678261 OTHiY ¥Z60LY e
9€RSEl 196°0L1-  $657981 61SZIy  £90°69F  OFET9
LSS9T1 6LE0L1— T98081 w8Loy Sy Loy BEETY
urLn sopoLl—  STIWLI S66'80v  $9I'S9F  LEET9
966°L01 ISPOLI-  V6TLII LSTLOY  ITIESY  9EETD
YiL'R6 1igoLt— 1997191 £9T°S0P |00 19% b 23 x4
671768 68S0LI-  LT¥SSI 1CEoy  1788Sy €669
1108 L8IOLY— v61°6v1 LeTioy 1432554 1€€79
6¥8°0L 908°0L1— 196°Tr1 LIT66E TPy 89
55719 WeoLI-  STL9EH 990L6E  LSL'ISy  9TET
/TS [ VAR 96Y'0E1 Or8v6t €IT6VY £e79
26Ty 96TILI-  ¥OTHII €ESL6E 195y OLETO
619°€E b U FA R Ze0°811 6€£1°06€ o6L vy LIET9
06TTT €EL'ILI— oog1l1 £SUL8E 680y €19
0s6v1 WEILI- 695501 19068 IS¥LEY  80€T9
965 SYTILI- 6666 TULETRE  99¥Ey  €OETO
TLLe- 1€STLI-  601'€6 09S6LE  LSTIEY 96719
SeIEt— LTI — 08898 129'9L€ LTL LY 68779
LSS~ 9ETELl- 15908 WSELE  IS6ETF 0879
8L61E~ 9SVELI~  YIVYL 9lcoLE  IE66IY 69719
- SBLELI - L6189 £16'99¢ 99y 9T
28805 1IZIvil- €619 ISCe9€ €0y OVTL9
186709~ SOvvLI—  QSL'SS ¥8665€  WO0r  6ITTD
£06'69~ SIgpLI-  6IS6Y €09'SSE  61900F €619
Lsy6L— LISt -  1gey EISE  COLY6E 61T
L7068~ TESSLI-  L6OLE LE69¥E  9SI8RE  €II'TD
8L'R6— 868SLI-  638°0F TETIE  vPEORE  BK0T9
vSER01—  [STILI— 639 S6TLEE  S9STUE  SSEI9
SLTSII—  $PTLII-  00S8I 161°7€€  STO€9E  TISI9
085Sk — 186911-  6I£21 9IILIE  SLLISE  6LSTI9
€ILSH - Y9Il S5T6 OSLYIE  96TSVE  €OVI9
1€8°H — 100911- 0619 WOTLE  BLO'SEE  O9I'19
676511~ HSOli-  OviE 19607  €€667¢ #1809
1S0€11-  PESSR— ZIo SITOIE  9650I€ 0009
ISRTII—  pSY's8— 0 €T0IE  €ITOZE  9LTO9
WOLOI-  ¥RETL— §3%T— UTITE  UIEOE  T6V6S
SET00I-  SIv'69— 6785~ ¥89°STE  OVS96T  6EI'BS
£0TYR— 9Y'L9— S9ETI— €60TLE  IH¥'8ST  OITIS
09T L9~ 09T'L9~ R69°G1—~ dUNHNI 0 0
D'V H'V  CD.H-H  LI(DH-.0)- .S pre]
(- low o Wlown, ). f—

eI 1°0 = ,d = unssaig e prepuEis

N SI'86T = *I = aumesadway, duapdy Kdpeyuy

0009
006§
008S

wr

(B)*6Hug

(21gbH) apiwoag LinosoN 86£°09€ ='W SYD 1v3al

*(6561) 0T ‘€€ WY Z1J YZ ‘AOWUSYIPOYN ‘N 'V pue ‘aouipundg d “A “UIYsRY 'V °d,

(LEGT) TSB ‘€€ 20§ ABpRIB] "SURI], ‘UONNS ‘T ] PUR ‘SAUOL o T °d "SUNUI[ ] O ‘wosdurH "D "D ‘S3UD 'H "V,
(€£61) €91 ‘£Td WHD “sAyd Z ‘Njouy °§ pue dunesg "H

(9561) L6€ ‘ST “SAud "Wy °f ‘uewapur] T pue Judwary M,

(H161) LLL €€ 208 Wy "Wy °f “uosuyor 'O ‘W ",

(8€61) €81 ‘T I 13§ “Atup) “dw ‘OPIPOY "I9S 8 [ BIRQIYS "Z PUB BAIN "M,

“(zs61) dd g9z1 *00s 21D "pumas g BN § (),

S30UBRY

(1712 UTgSIYY pue ,~Jp 12 33D [MouYy
pue sunesg £q uaA1S sanfea o Jo 33esaAr ue s1 iSu3| puoq sy ,"uewApuy| pue 325adwsly Aq UIAI 30U AU SJUTISUOD [RUOITRIGIA Y,
Kdonu3z pue Ayoede) jeal

UOSUYOf Pue ZIEqIYS PUE BMIN JO EIEP ) WO} PIALSP (3 §1 867)H ™V ME] PIE A Yim PauIquod s1 (N S1°86Z “D)H'Y
uonieuuod jo Adjeyjug

WD Z91810°0l = °g IueIsuo)) [RuonRIOy

081 =1g-SH~1g :9[Suy puog

V $'7=1g-SH :duesig puog

: wq :dnoin) uog

=0 1 Siop, wmuend) kIS punoln

(g6
[€A)84
(1)szz

wd ‘a
I-
satorIauagaq pue sarouanbasg [euonRIQIA

10U '8 T S 58— = (4 ST'86Da 'V
,lour-pi '8 T 9TL9— = (4 0 H'V

(0w _N-f £7T°0TE = (A S1°862),S

(F1gbH) apiwosg Ainotop

J. Phys. Chem. Ref. Data, Monograph 9



(a0)6Hug

(z2g%64) apiwosg Ainasay

7961 YUEW JINTAAND

MALCOLM W. CHASE

§66°TV1
9TV Qe
W6 LI
8LSC01
LLTE6
wog
€L689
$66'9%
[ 21814
10¢°€E
£907T
12601
rol'o
0

CL.H-.H

89¢€°HIE
SORTOE
050861
L6806
6LEE]T
[42 4724
191°L97
Li'8st
SLEGHT
980'0VT
8¥60£T
YZ6'TTT
ysL8IZ
(4731 (4

LCDH-0]- 8

Lrs- SBI'H91 1L6°60E—~
1967~ LIvTEL $9SpIE—
1€07— STE001 Yo061E—
$S6T~ 68819 8RYETE—
9991~ 180°SE orRLIE-
660°0— €681 $OIZEE—
1781 €oLlg~ UTIHEE—
96TY L6LS9- 6TEOrE—
o6¥'L TLE001 — YSTYvE—
e 8LY6TI - LTT6TT-
0zesl oorI~ SISIET—
S6E°1Z LE8E91— €ISECT—
YRO'1€ 9TSBLI - 6ITr0T—
SOET1E $R98LE~ 6LI'70Z—~
i\ 20 O'V H'V
- towt- Y

BJW 10 = ,d = anssaig 3e)§ prepur)§

869901 €LT9T
LIO'RGE ISt
6]L°88¢E 60TVl
BLYBLE (A g¥4)
9LI'89E 6€5°7T
rS9sE SYSTITH
L6L'EYE 910zl
169°67¢ /1611
068€1E 6ISLII
1T6°66T hat 291
YLO'SLT ISOENL
9TTOsT 129°601
66€°61T £0LV01
[AY%:114 009701

]

y-1ows, M-

*SNOIATAd

M SI'867 = 'L = aanjeiadwag 3duaragay Adpeyging

(10)*BHug

486

(z19%6H) apiwosg Ainasop

(0€61) 6E1 "0S1V WA sAYd Z 133AZ "m pue Sunf "D,

“(0£61) 6S ‘IS urdef 30§ WD [ *EPIN) A PUE eMENS] d,
"(0Y61) 0BTT 79 "90§ WD Wy °f ‘Suisg "1 "q PU UDRA M "1,
SaduaIdjo

*(8)ugsy pue (3)3y
ojuy pareoossip st Jodea AP wsym 3 999 12 asydsowne 3uo saydeas (Y1gISY 9a0 anssad sodea A 3318317 pue 3unf 0} Suipiody
gjeq uojewiiqns

£1'uoneuuoj jo Adreyiua pue £215ua sqqin) ) woyy pauiqo sem Adonua gy, “(1DFDSH yum ASofeue £q parewnss st Kideded sy YL
Adosjug pue Ayoedes jesH

pardope st ep3(} pue BMENNYS] Pue SUIMG PUR UIYEQ JO SIUAWAIMSEAU [[33 3} WOIJ PIUILIQO SANeA ) JO ITe1IAL AL,
uoyjeunog jo Adietug

(10w 8°0 ¥ 8I'V0T— = (M S1°860). H'V
usowyun) = (4 0)o 'V

o N[ T°€ T SL8IT=(H S186T).S

886°09S ='W TVYLSAHO (22g%6H) epiwolg inasay

J. Phys. Chem. Ref. Data, Monograph 8



487

NIST-JANAF THERMOCHEMICAL TABLES

(By%%g

(*(1a))) apnuoag wnissejod

(52q 1) L961 YOI “LNTIYND

PIZE-  SSI6SE PSOIS—  YRIELY 881°05S
S60E—  OES6VE TLI908-  OLESSY T98YYS
TU6T-  BIEELE 1¥6108—  9SULSY PISERS
W8T-  8EYOIE 8S8L6L— LS SviTvs
olLT-  OLI'l6L 9ESTEL— STV OVY ZSLovS
ST-  8ISUT 885061~  ¥II'ZEY SEE6ES
§rT-  EESIST SO0LSL—  OOS'ETY S68'LES
66TT-  SIEEEL 8RYERL—  9BV'SIV STY'ES
ISIT-  IS141T ovl'osL—  ZLILOV 9E6VES
8661-  EL0'S6] 1969LL—  8S¥'36E SIp'EEs
6E81—  EHOOLI SYEELL~  YPSO6E 69%°1ES
vIS1-  UOLS OUILL—  I1€TT8E T6T0ES
€0SI-  LSI'SEI STFEoL—  LIGELE ¥89°8TS
SIcl-  6IE6ll LIT99L-  £09'SSE SULTS
Wrl- IS0l SSU'EIL—  68TLSE vLESTS
6v60—  SvLI8 VISIOL—  SLEBYE 899°€LS
SL0- 1609 1€r6sL—  199°0€ a61Ts
6650— 0KV 6E6LSL—  SYETEE SH1°0Z8
€0~ 99LST 19095~ ¥EOPIE 1EERIS
1600-  TLIL WEVSL—  OTLSIE vLY9IS
610 18€11- I8LTSL—  LOV'LOE yLS YIS
00r'0 868'67— BEISL-  £6066T 1£9°2IS
990 03€°8Y— 9LO0SL—  6LL0GT 1¥9°01s
€60 62899~ 9I6ByL-  9OrTSL T09°805
LTt 05TS8— O8¥LYL—  TSIWLT £15905
st SYSE0I—  1969vL-  6£¥'S9T ILEVOS
Y181 Howi-  ISUovL~  SISLST uIrews
e SSEOVI—  ESY'SPL—  TIT6KT 16669
065T vBORSI—  T9FWKL-  668OVL V6SLEY
867 V66OLI-  SYEVWL-  93SIET 20756V
00v'E 88TS6I—  9TGEVL— LTV TSLTey
W8 OLSEIT-  06SEvL—  096SIT 2706y
TEY W~ KEWL-  LYOLOT SI9°L8y
668 % I0ST—  LST'EVL—  PEC66I vI6 Ry
uES S9EB9T—  OSUEVL—  1Z0'16l w128y
686' 129982~  B00'EYL-  6OLZ8Y OLT6LY
€99 UBYOE—  LIOEvL-  L6THLL S6T9LY
66ETL SEIECE—  10UErL—  v80'991 TITELY
%018 HEWE—  VITWL—  TLLLS] €100
68 996sE-  l6CETWL—  I9v6vI 069997
1£86 weLE-  9%6TEvL—  6rIiv Ty
£68°01 167966~  €E8EpL—  SEFTEl 629°65Y
62021 €ESPIV—  L6OWPL—  LTSVII 898'SSy
00EEY 0S8ZEY—  €BEYPL—  LITOII LE6TISY
oELYl SBI'ISy—  (89tVL—  LOGLOI oz Ly
1591 6ESEOY—  NOSHL— 86566 105°Ehy
0T8I YIGL8r—  SEESHL—  68T16 096°8€Y
PE0T VIES0S—  9LISyL- 13678 SLIvEY
Y872 OPLYIS-  YOWL—  SIOVL ZEr6Ly
Y6L°T HBIEVS—  OBEWL—  OLEDD 66LETY
206z LIoSSS—  £98'98S—  L90'8S ssIsty
YIvTe £99°8SS—  FOESBS—  9OL'6Y o8I'TIY
$999¢ WS19s—  TE6ERS—  69%IF L98'S0Y
so1zy £5TPOS—  8ISTBE—  OLI'EE 9ETE6E
ovE6r YSL99S—  ELOISS— 168 VLETEE
yrh6s L006IS—  SHS6LS— 81901 orss8e
9199 0200LS—  OVLSLS— 83T rese
LssyL OV60LS—  YERLLS—  vOE8 8rv6LE
62E58 WLUS-  t00LS— ST 62TLLE
89066 UEBIS—  UFS- 1510 1£T9LE
25966 08895~  ELSOVS— ‘0 oETILE
LU TVE9S— LELLIS—  9I6E- vLSLLE
SETSYl  0019sS—~  [IT9Z5—  $96'L- usgese
18TT8  6OOPS—  SLEEIS—  BILSI- SLSLyY
HUNHNI  €16T2S—  €162CS-  pICIZ— HLNIINI
+y 305 D'V H'V  CLLH-.H
oY

(une 1) £961 Y2 “SNOIATEd

9E1°ST9
SEL'ET9
LI
1L8°079
00Y'619
w6'LI9
9LEII9
fed:3 40
8ETEI9
Yoo
8L6'609
867809
857909
£€8T09
SYOE09
SIT109
0SE°665
SEV'LES
84°S68
6LY'E6S
oTr'165
17685
LSS
SY618S
L99°28S
STE08S
SIGLLS

015496
UOV9s
SLL19S
1SL°8SS
y19°¢sS

8TLI¥S
98'LES

S08EES

W9TSIS

668605
L91'H0S
010°86%
9168
SEI'vsy
oLy
SLY L9V
€0L°LSY
0E9'9FY
[33:411 4

LICDH~.0]- .S

Bl 1°0 = .4 = unssau1g ei§ prepues

[1 423
191°€8
oF1'e8
ObI'e8
orl'es
orles
obI'e8
ories
ori'es
6£1°€8
6£1°¢8
6E1°€8
6E1'E8
6E1'€8
BE1'E8
S€I'ER
8E1'¢8
LEI'ER
LET'ES
LELES
9E1'E8
9E1'E8
9tl'e8
SEI'ER
SEN'Es
F4182]
€EI'ER
€€1°¢8
TE1°E8
1£1e8
0e1’e8
6LI'ER
8TI'e8
LTI'E8
9TI'e8
vIres
€21¢8
1Z1¢8
611't8
911'e8
€Ies
or1r'es
o01°¢8
101°¢8
960°'E8
680°€8
180°€8
1L0°€8
350°¢8
0'E8
170t8
U618
618
£68°8
€088

5928
[0 %4
18€8
IS8
66L°18
818

€IT18

88108

ol
0

e

(oD U
M SI'867 =L = aimeisdura], asuassjey Ldreyug

0009
0065
008§

wr

(6328

(e(1ay)) epjutoig wnissejod 9¥00°862 ='W SVD 1vaal

(0961) 61S1 “TE SAYJ "W °f "umorysRg f,

*(8561) 98E1 ‘6T SAUJ "W °f ‘Zumodpag [,

(L961 '9 Krerugay) ‘vonestununuod [euosiad ‘mosauuipy ‘[red 1§ ‘Auedwo) ¢ “yrewaSey °} M,
"(9961) 9LT ‘0L WD) "shyd °f “123uisyon] g g pue ‘Jopueld W “wewafer 1 M,

S3ouaI)oY

w3 . 01 X SYTS661 =1 PUB “(._O1 X SSSOIST =97

‘ee-01 X 069%'8y = Y[ :3re eiuaut jo suawow [edowuud ayy, -on[ea me] puz s yum sause (Sagiy = (Sugyz uondear ay) Joj anjea

1 ST'862)o H'V ME] PIE 31 1) 05 patsnipe axe san[ea 953y 1, [3pows o] Ue 103 uonuny [enusiod Xy Jo siseq a1 UO S31PUINDAY [EUONEIQIA
paeno[ed sey  zimodydg “paidope A[dAneud) are pue cZnmoNIdg Aq patetuisd Uam SIOUEISIP puoq PuR AMIONNS Ie[nddjour 3Yi,

Adonu3z pue foedes jeaH

“p-lowW_N-[B> T°¢ ¥ 1070 St San[eA (Of S1°862). H'V ME] PIE 248 U YLp AL | _[Ow-[EN $0'ey— = (3 S1°86T

‘S ANV PUB on[eA (N SI'S61)H'V ME| pig 2 Suisn ‘,_joun[edy p ¥ T6ZI—3q OF porwnoed st (3FIgly 10§ uoneuno)

Jo Adjeqiua oy, "Apansadsar ¢, jour-[ed) Z1'gy— PUE 9T F 08'Ty— 3 O SPOIfISW ME} PIE PUE puz i AQ PIIEN[EAD S1 UOKILAS SIY) JO

1 S1°860)o H'V 93Uy Ad[eyius 3 *Y by 1-L92 1 98ura amnerodwa) a ut (§)21gy = (SHE3IT UOHDEAI 3} 10§ SIRISUOD WNLGI[Inba a1 uo
paseq ,EWaSeH pue | Ip 12 jrewdSeH Aq “adoostuaiost pjod pinbyj e Suisn ‘panseaw 35am 1gy Jo sanssaid sodea pue sanisudp sodep

uoneulod jo Adjeyiugz

M-8 [, _01 X T809F° 1] = 2/8/¥] =n1auj Jo SIUALOW Iy} JO 1onposd
JA8L1=3-1g-A  fzo1) =3g-)-3d s9(3uy puog

yistzl=1g-1g ¥ [v61]=24- 1V [Lo€l = 1g-) Soumsiq puog
{“q] :dno1p uiod

l=o 1 4S5 WMUEnY JjEl§ punoin
(Dlos1) (Dlogn]
(1)(541] (DIosl
(losl (DIsenl
u ‘a wo ‘a

1- T—
S310BIAUAS( pue sauanbal [euoneIqIA

(IOULEY LT T 90¥S— = (N ST'860) 'V
- 1ow-pt L1 ¥ 6TTS— = (1 0. H'V

110w _N-f [T'9LE] = (3 S1°86T)oS

((ax)) spiwoig wnjssejod

J. Phys. Chem. Ref. Data, Monograph 9



(6):nug (chan)) apiwoig wnp

MALCOLM W. CHASE

488

(129 1) 9961 Junf JINTRRUND (e 1) 9961 Unf SNOIATYd
1666~ £25°63€ 98L'9L8— 1SSy €TIB  OI86SS  IZI'E8 0009
9TE-  9Er'BYE 0LovL8-  69TE €06'6Ly  €LV8SS  ITI'ER 006§
6TI'E— €8E°LVE €S9TLB~  LSEWSY 1958y Z00LSS  OZI'EB  008S
1667—  99E9LE ELOLB~  SYIOMY 86I'LLy  LSSSSS  61I'E8  OOLS
Y87 08€'S0E P06'898—  EEEBEY TIS'SLY  SBOTSS  BIIER 009§
10LT-  oTr'vsT 9I198—  100tr WryLy  88STSS  LITER  00SS
6/ST—  ¥0S'EST €ISS98~  60L'ITY 896TY  £90ISS  OII'ER  00¥S
16€T—~ nozwe VW6 E98—  R6EEIF 60S'ILy  60S6YS  SITE  OOES
ari- e YSYTo8-  980°SOY STO0LY  9IELYS  VINER  00ZS
850°7— 016002 W0 198—  SLL'96E €ls89y  ZIEOPS  EINEB  00IS
7881 01081 1IL'658~  $9v'SsE €L699Y  999%¥S K€ 000§
869'1— 81E6S1 17’858~  €51°08¢ SOy'Soy 36T  OII'E8  00sk
805°1— 095°8€1 OrTIS8-  TRILE 908'€9F  ELTIFS  60I'E8  008Y
601—  9ZBLIL S0I'958—  I€5°€9E LLIT9Y  bTS6ES  LOI'ER  QOLY
€©0ri-  SII'L6 SE0'SS8-  OTTSSE YISO  9EL'LES  SOI'EB  O0SY
1880— 9L LIOPSB~  OI6OYE 6188y  OIGSES  YOI'EB  QOSY
7950— LSS Y80'€S8—  009'8EE 880LSY  TYOPES  C0I'ER  QOVY
Lro— 6IISE STTI8-  O6TOLE 0ZESSy  TEVTES  OOI'E8 OOty
08I'0—  ¥6¥Yl y3Eis8-  0861Z¢ SISESy  SLIOES 86068 0OTp
8100 €119~ €09°058—  OL9ElE 699'ISy  PLI'STS 608 OOIY
65€0 10,97~ 8L6V8—  19€°50E W6 ITI9TS  €60€8 000K
£€9'0 urLy- 1IZ6v8—  TSOLL ISgLby  QI0PTS  O060E8 006
7660 0819~ 66S8V8—  EYL'SST SIESYy  098'1TS L8068  QO8E . . . .
SHTT 99€'88— €YO'8VB— YV OST 1S8ErP  $49'61S  ¥80°€8  OOLE (1961) 1L01 ‘b€ "sAyd “Wway) °f ‘SLUON "D *M Ppue sauadwapy m
085"t 168801 — reLws— 9TIYT SLLIvy  89ELIS 180°€8 009¢ (0961) §89 €€ "SAUJ Wy [ “19u0g * Y pue ou] °J, ‘sneg ‘H ‘S,
1€6°1 €0v°621 - ye0'Ly8—~  8IFEIT 1S9°6¢»  8TO'SIS LLO'ER 005E (0961) 111 ‘€1T "wayD) "sAyq “Z “ipiquiey 'O N PuR UIYISIRY "V °d
£0£T W6erI-  00L'9Y8—  0ISSST 6Ov'LEy  0I9TIS  €L0E8  OOVE . 00 20 - o Iardusryg - et 3 -
1697 1650L1~  09C9Y8—  €OTLST OSTSEY  OvIOIS  690ER  OO%E (¥961) ¥¥SY *98 0§ ‘W] Wy “f “Juaduialy "\ puE JREIS 7 °f BYNY 'V,
SITE OL8061—  YLOSYB—  L6Y'BET ST6TEP  YBSLOS  POO0E8  0OIE (0961) 6151 “T€ *(8S61) 98€1 6T "SAud W) °f ‘ZumoNyssg f,
195°€ WENI-  6£8SP8—  06SOET C0EF  SYEFOS 6508 0OIE saoualsjay
9€0'y %wmm| 95T Y8 anNNN 8TI'8ly  €ITT0S  €S0°€R 000
sy ST—  pISSY8—  O086EIT 1796ty LOV'66Y  LYOE8 0067 .
880' 2L~ Irsys-  SI9SOT SEUETr €696 YO8 00SZ ) JIISISUOD 4135 aIE UOIIEALISp PUE [3pOLI STY ISTEXSG | ZIMOYISE WOY PaUreiqo a1am sapouznbay
wy's yLI'E6T~ 90P'SyY8~  TLELGI €LEOTY  vLYE6y  TE0'€8 00LT [PUONZIGIA INOJ Sulurewias Sy | “UONEINQel ) uj p1dope US3q SAEY 3531 PUR ‘S3powt g pur 2g se way paugisse APAnEIU pue wnnoads
10€9 8I9°eIE~ I sy8— 690°681 129ty OvE0sk £20°¢8 0092 PaJeyuI P ul (|_Wd §67 PUR €lf) Sdrouanbay) [BUONRIGIA [BIUSWEPUN) OM) PIAIISGO IARY (SLLUON pue 1a1adwiapy (8D Jo satpmis
986 poveen  swas- Lo Uiwiy  vsOuw  clogs 00t UoNIRIYIP UMD At ut (B)1gTIT 10) (,_WI C9€ PUB 6ZE ‘OET ‘TOT ‘9LS 'OLS) SI1ouINbAY [EUOHRIQIA XIS PIIEWNSI IARY "1 12 Joneg
LIss 100°SLE~ 069°Sri—  L9IPol 08L'S0y  £910%F 0668 00ET .~Euww 6-O1 X LSTSTOT = 7 PuB ‘(. O X SLEC86 = ‘¢ 01 X T8Iy = ¥/ “aUw BILSUY JO SIUSWOW
06£°6 6OV'S6E—  ESEOYE—  698'SSI STOSOY  SLYOLY  SL6T8 00T [ediound ayy, ‘pardafas 250U} Yiim JUAWSASE S|GEUOSER UI AL TUMOIDG Aq PARINOEI (Y 09°T = " pue Y OT'Y = "9754) s30ueIsIp puog Ay,
9re 0l ST6°SIv— SYO'ov8— TSy €YETOr  SI9TUY  656'T8 []t4 ¢1pIquEy pue uryasyy Aq sodea JSwIp-1awouow JO SAPNIS LONSRIFIP LONIIYS Y} WIOK PIUIRIQO oM I|Sue pue SDUBISIP PUOQG P31dI[3s
mmmﬂ.m “ wmmWWl Mwawwl WMM.MM“ mmwmmm wm_.Mmcv Mﬂmw %N Yy, ;1012 B[Yong Aq wondaysp omddge w Arejod jo yor| ap £q pauLjuod usxq sey ‘Zimonag Aq pasodoxd ‘SPIUOIq WRIYI] JURUIP
- - % v1EYor X 1 . N : i oNT3ey
SSg°El P LIy - 08— £69°TTl 659°16¢€ E865H 6878 0081 30} AMPNNS JIqUIots .—NGN—Q Y, "[SpoW JIudt UB U0 paseq wo_unuzg.« [BUOHIRIQIA PUR IMIDINNS JR[NJJ[OLW ) pIaje[nd[ed sey _N-maox._um
10€°S1 $96°'L6Y— SEO'LYS—  9OvvIl L6LLSE  v60'SSy 79878 00LI Adonuz pue Airoede) jeay
60891 £88YIS—  €TESSS- 121901 SYLE8E  TLOOSY  9IZTB  O09F
91081 ILELIS~  9LOVSS—  IYEL6 1056L€  SILtby  TBLT®  00SI *21qes (SGrT Ay Ut usAlS uadq sey
€6£°61 SLL6IS—  LISISS—  $9568 EVOSLE  BI06Ey  62LT8 OOVl ‘ ode - 100 ¢
8LEOT 680226 SPS IS~ 96718 SSEOLE 068°TEY €998 00E1 UOHRALISD (OIym “JWp 3Y) O) uonezl A JO hanﬂauﬂu Pal32)as o) pue E:U: A1 JO uoneULO) JO h&—guv A1 WO} paureIqo sem Sy,
8T YOCPIS—  E9TOSS—  €E0EL SIF'S9E LTSy  08ST8  OOZI uoieuuod jo Adjeyiug
L669T TY9TS-  UEBS-  O8LT9 SOTO9E  960'6lF  PLPI8 OOl
109722 WV8IS—  L9YLYS—  OFS9S TLYSE  WTIW  SECT8 0001 wo. I ~ = I[8[¥] BIUGUL JO SIUMNUO 0 1npalg
SLLOE 09TOSS—  syEsys—  SIEsy €63BYE  OLSTOY  SYIT8 006 2% 01 X 65T2LY =>1'] =1wu1 4 - 1 WM u:“wc o
VELYE  OLEISS—  TOOSYS—  ZIIOR SLTve  SIeTés  8s¥I8 008 . . <Ol =18-1T-3g S[suy puog
Hg'6E 0ISEES—  STIEVS—  IWEIE PLESEE  SOOTRE IS8 OOL YOLT=1T1T Y SeT=1g-17 Sadumsiq puog
€955 LYS¥PES—  vOITHS—  9IFET L8L'6TE€  18V'69E €608 009 % :dnoIn wuiog
886°SS STESES—  OESOMS—  YOLS1 SLTETE  €OSPSE  OL008 OO =0 WS Wmuend) 21Elg punos
15229 16T9€S~  svo'ees— 08Ul 10026 LOPSYE  6I66L  OSY v | HB12M WU s punosn
28669 €S6SES—  TO6TES-  SETL 6ISLIE  LIILEE  S8CBL OO
€26'6L 0£5°SE5—  S8TTES—  LY6E SSPSIE  SELOTE  SOOLL  OSE (1) s6 (1)egel
w96 U0TES-  LIE00S- 6610 SECTIE  866%IE  9EISL  00F W€l Mlgo7)
£81°€6 6LEIES—  STFO0S— 0 VESTIE  YESYIE  6vOSL  SI'SET MLzl (DIzo7)
806601  1£09ZS~  0O088F—  OSSE~ SSLSIE  SSSI0E 1072 OST
LSESEl  S9TBIS—  I6V98y—  £S0L- SOTIZE  TWESBT €519 00T (WD ,um ‘a
6L6'197  TWS'I0S-  OI8EBY~  996TI- LOVSLE  TSLSYT  098Ly 001 3
AUNLINI  [SL€8v—  [SL€8v—  96991-  AUNHNI 0 0 0 SopRIIZAQ pue $a1ouanbasy [EUOHEKIA
3oy 844 H'V  CLH-H  UCDH-.9)- S oI 74
\-tout.foy s-tow, ). - 10W-1Y 1Z ¥ 8005 — = (M ST'S6T)H'V r-low -f [ESp1€] = (M S1'867),S
I 1'0 = .4 = anssarg ang prepuers M SI'867 =1 = ameiaduna ), 33ua19)9y Ldrepiuy low-ff 17 ¥ 8'¢8v— = LA’V
(B)r77g (*(a17)) epiwolg w7 069°6Lt ='W SvD Tvaal ((ar)) epuuosg wniyyy

J. Phys. Chem. Ref. Data, Monograph 9



489

NIST-JANAF THERMOCHEMICAL TABLES

(10)'Biwaug

(Z1gbp) apiuoig wnisaubey

$L61 2un[ JINTIEND

9961 2unf -SAOIATYd

“(£961) £69 ‘L9 WYY SAYd [ *S1paid "V W PUB unpomQ 'S 'V,
*(1€61) 8L *€1 19203 "Pedde Y ‘B([0D "D PUE LRI ¥,
“(9¢61) "dd 991 *g6€ ‘NG sawW g 'S N AAPY "N N,
(L961) “HOA MaN ‘ssaid uoweSIdgd “Pa Yy, ANSTWSYOOULA |, [eHSM{[EIN,, YOIV € D PUB SURAq T J ‘Psmaydseqny O,
(LI6T) LEN ‘66 WD "S10uY Z "IV D,
(L161) 69% ‘THT "50§ Wy “f “IN[PY Dy,
«(ZS61) “I "N ‘SHID
vOOBo—W:m .——aIIou_Eo.& ..ﬁv ‘puz :.wco_:._—om m=00=v< u1 s[enualod IRy pue sjuwR|3 1 jo $IRI§ UONEPIX 3YL.,, .._OE_«N\— ‘W Bu_
(0S61) “MOA MaN 0D Y0og [H-MRIDIN ‘G61-Al sauag £31oug reapony (euoneN “pd ‘D 11
. “SOIUBUADOULIZY 1, [S[RLIAIR]Y SNOSUE[[30SIA JO ASI[[EIN pue Ansiway),, ut uassjo] 1 N PUe ‘s3I "M d ‘Asquorg 'v ] ‘1amarg 1,
(1961) "dd 6¢1 ‘T6S "Iing SWN g 'S N Sury D H pur AN N N,
“(€961) 111 ‘€9 "sA9d wsy) ‘uayorig °g pue ‘ninfekewos y O amag i,
“($961) SOI ‘SL 19§ "PEdY BURIpU] 301 "Uumalg “d PUB SUSYIY "V [y
“(bE61) 81 ‘95 "20S WIBYD JAWY °f “UOMMSN " Y PUB JAYPS Y "D,
*(Z681) 16T ‘t€ YSSN S PeIV [Ing ‘Yoix3d N,
(9¢61)
“j104 MaN ‘uoneiodio]) SuysIGng PIOYUISY ,'SIIUTISGNS {FIIALD) 1 JO ANSIWIAYIOULAY Y, AYL,, ‘TISOY @ " PuB Afsmoplg 'Y o
“(ZL61) T€E “p "UAPOULISY Y "WaYD °f ‘sAMIEUApOULISY], 10 SIN[EA £33 uo dnoin yseL VLVAOD-NSDI,
PL-0E-9 “(OYRD '§9-1€~TI ‘(YFIDSW pue (D)0 SIAGRL [EHWYIOULXL VNI,
*(8961) L¥FE ‘9p "WID °f "UBD ‘UBWPL3IS [ "D PUB “ISUPIED ° °d YdUL "V,
(1L61) "dd 611 ‘9-0LT ON YdIL "puel§ "Ing 1N 'S N,
S90UaIsjIY

*s|ie1sp Joj 3[qel sed [ap! Ay} 0) 1YY
ejeg uojewiqgng

~(uon2ag uoneunoy Jo Adeqiug siqes (F1gSIN 0s[e 33§) 3w SIY 18 anjea patewinsd a 15ud am “sayy, o Aj[eownawiiofed

pamseaw 3504) woyy (,_[ow-[e3y £-1) AQRISPISUCD NRIASD SIPIEYIP YL Sul[ey[e Jayio 10§ A3[1aj Aq paisi] sanfeA VY [RIIASS

JeY) PAIOU ST 11 ‘JIOULISLUN,] "UIBLIOUN TEYMBWOS Sem anjea 3y ey parduit 3y “19A3moy |, 1gr-1gSIN pue (31 ‘BN = WHEW-ZIG5IN

swiaisAs sy Joj suresSerp aseyd jo sisAfeue ue woly _[ow-[edy €°g 03 [enba , /Y Jo dnfeA € paureiqo 1K1Y ¢ "umdRAs 7[p) [euoSexay ap

SEY OS[Z YIIYM T[ED) 10J JBT SE JUIEs A PAWASSE ST ,§TY L Jo uonedydninu Aq _jow-,_3-[e3 $'6 = ,$™V & woy pagoed 81 ,HY
N §15 Jeau £jqeqoud 1 SJUAUAMSEIW 3SAP Ul AJUIRUIIUN YL, ,, ,,SUPY AQ $IAIND SUIOOD WO PIVIULIIIIP 1eY) St *"[ JO Injea ],

ejeq uoisng

SAN pue , Sury pue Kap1aX AqQ pIpuaUWILIOdAl SN[eA 1) Os{e st 1] “an[eA spp) 1dope K|aAlIual A “(, oW, Y- ZSV'LI1) ,_[ow
(- M-[20 8T Jesu (DY1gSIN 3O (M §1°867).S 0] N[EA B 15353ns SpIEYIP Yired Suey[e Syi0
[RI9A3S 10 Trep [eiuawiadxa ojqejieay -pauodar uasq aaey (3 $1°867).S 303 ,_fowr | _M-[B2 0g-LT 38urea uyp ur S| 5,  SABUMSI [2IIA3G
£7IBD PUB ZIDS 10} BIEp Jejiuls (itm uosuedwod Aq patewns?
AL 3y OOE IA0GE BIEP ¢ "3|qRUOSES SI I 1By} SMOYS SIPI[EYIP YIEd SUl[EN[E JYI0 10§ 350U (it (,_[owW-, N[22 6p°LI) Sn[eA Hapyo
vosuedwod v 0332 st v Sununsse £q (D)IEN T + ()UGSW = (10)lgeN T+ (OYIDSW ss2001d 93 WOIY PIVLEIGO St N S1°B6T 18 I
Adonu3z pue Kyoede) jeey

£9601 weviE-  OLT®99-  IEITOl SL8T81  S6TTST  I0L'86 0Ol
0£9°TH sIg8eE-  9EIU9~  LOEV6 SSI'SL1  09S'SYT L9596  OOvl
SIEYL PLT9SE~ OEU'LYS~  LISTR OVTELl  YRVBEL  €E¥P6  O0Ed POUIRIGO AUIM $IN[RA JWD J|qEls 310J3q pannbas aam
wmmw“ Mmﬂmnmu WMR_.MMmH mwm.ww Mﬂ”mw “ M%M.Nﬂm wmwm %m“ M“ow—w MMM um “_3 ..:E.«n 18 pauodas nb:uﬂ 3uo 108} E..EoEv:S asau) Jopun u.S_Eu>E.__ A1qeqoud are sap011I3[2 3UY) 1EY) UOHIBIIPUI UR SB UINE)
607 NS SeLTSS—  OSVLS ogILst oREHIZ 05188 000l ! 1P aJe] 1311l a5 ), .oT_oE._wuv_ oSt = pue , ,_low-[exy 8’811~ Jo mu:—wwc_ S1 860)o H'V SALISD 3M BIED [[32 3531)) WOL]
Prbped $ROOIY— IEve~  EELSY ocTlsl  €OV'SOT  OLTSS 006 “S2N[EA JLISWLIOED Y} YA JUSWSIISESIP Ul SIS SAIS UOHNJOS I3 UT 3pONI3Y3 winisauSew sy Jo [enuiod A uo . SIAPNIS JWI oM,
SH'sz $65°0EY— oRy'LYS— €610y 90ISPl  OvE'sel  ¥SSYR 008 » - 1oW-[B9Y 6€0°0 ¥ 6€0°67— = (N S1'86T ‘= ‘be *_1g), 1PV pur |, _[owr-[edY 86 111 — = (1 S1'86T "= ‘be
gree  LEST DI bewr AL AL L ok w.wzvoma UM PIULQUIOD UM _-_osm._sv_ VST = = Of ST'86T),H'Y O3 SPER] UM oY J0) J0[EA ¥ S3A13 vonn[ip JuLjul pue 3 S1°86Z
Pyt bty oerTse—  sgesl lerstl sogost PL6L 00 ) 30[EA ST JO UOHIALOD S }OINFF Aq SIUSWAINSLHW UO Paseq ,_jouw-(edy €€y — 8 OTH 008 Ul LIS jo uonnjos jo Adeyqiua ayy aa13
prited 2007165 — o6LEse—  189°L €80071  YRTEEI RUTLL ooF (Jussoy pue Kysmoydig “sueaw uapuadapur ue AQ PAULIIUOD S SN[BA SIYY, PIUIRIQO SI IN[BA PAIIY3S A}, ,‘BIEP AJBIIXDE IIM PIUIGUIOD
€PLLR LE6°E0S~ 0EFIS—  9ET0 £STLIT oLt L3€°EL 00¢ spjnsan sip uym (DO™H + (19)11g3 N = (belagH T + (19)OSI ssa001d oy 30 | _[ow-1e3Y OF'0 F LL'L = (N ST'86T)H'V 3AI3 0) PAUIQWOD
OIE'8R £9070S— SSTYIS— 0 WL oL 191°€L  SI'86T AUIe JUSAJOS 3ues Y1 W LGS snopAyue Jo UOnNjos pue JgH snoanbe um OSI SurjfeisK1d Jo uonoel ays 10§ sardeyiuad YL [
00T 1JoUL.] JO SIIAWANSLSW JLIAUILIO[ED UOHN[OS 3Y) WOIJ PIALISP 1 9n[eA SIUL "SAN Aq U313 121 St (N S1°867)o AV 10) AN[A PAIRY3Ss YL
wo_ uoneunod jo Adjeyiug
5 301 'V H'Y  CLH-H  UCDH—01- S D ot low-ry [T ¥ 0EE'6E} = H™V NS F¥86=""L
Jow. [y \-low, Y- ,-low-p 1T 5 9THIS— = (A ST86L)H'V dow N[ [Ty 7 TLIHI=CESI'86D).8
EJW 1°0 = . = Junssalg 3jels prepuEls§ o SI86T = *L = aumezadwia), 3uasyay Adegurg | umowqun = Cf 0). 'V
(10)'6mag (1gbW) spiwoig wnisoubeN eL1v8l ='W IVLSAHD (agbi) epiworg wnjsaubey

J. Phys. Chem. Ref. Data, Monograph 9



{)*bwag (zagbw) apiwoig wnisaubey

MALCOLM W. CHASE

490

FL61 Unf JINTHAND 9961 2unf -SNOIATY
$9-0€-9 *(DIEEN “L9~T1€—€ (NG ‘YL-0£-9 (DFIGIS pue (118D SIQRY, [RIIWY0ULiLL AVNVL,
(£961) TOS L1 "PUBdS "WSYD BV “PURLICY "1, PUE ‘PooL] "H ‘Un30L T, \
S3JudIaeYy
1009 160547~ 9THO09—  66L°LS1 STY'EVZ  8IELIC 0090l 000 N
ocTL UETST~  1T6Y09—  GEELSH ISI6ET 7961 009PO1 0061 - “* 1@ pinby pue su8 a1 Jo uogeuioy
LS18 160187~ YEY609—-  6LR9VI LOLYET  LOE9IE  009V01  008) Jo saidieyIua ay ul UARNIP AP st Y (UGS = (PGS ssad01d 3 10§ Teq [ 12 0 =,0'Y Yomm e amriadwa g st 4y
1076 091667~ I96€19—  6I¥9EL ZR0'0£T  STEOIE  009FOl  OOLI ®ieq uonezuodep
SRE0L 960BIE— WSBI9-  656STY TS LBGEOE  009POl 0091 e
9EL'1] LIoLEE- ySOEL9—  66PSHE LETOTT  9ETL6T 0090l 00SI !
6Tl wTosE—  9I9LI9-  6£0'SOI 166¥IZ 61006 009701  OOFI SIEISP 10§ J|QEl [EISAID A} 01 1)y
0S8 i £85°69E— Lr'eas—  6LSY6 yISE0L  89TTET 00901 OOEL ejeq uoisng
1%5°91 900°08€~ $990s—  611v8 S6LE0T  S6T'ELT 0090l  OOZI
MMMMM %A_KQMH MMW.MWMH MM_VMM MMWN_.M" HMMMMM %”M” Nox__" ‘uoneuLo) Jo Ad{EYIUd 3 1O PIsn Jey) O3 SNOSO[BUR JOUUEWS B Ul PALINIAEI 81 (N $1°862).S
856°CT 06LTIY— 06L06—  6ELTS COTS8I  LOSEPT 0090l 006 “Te1sA13 3u1 3O JB]) ST 2 Y Q0L MO[2g "M 00L 1B UOIISURY SSB[S Pawnsse 3Y) SA0QE JULBISUOD 3q O}
959'LT usew— HSTS-  6LTTY SEUBLI  YSYIET 0090l 008 UIXEl 1 aN[RA AL ,TIGIS PUB Lge) UA[OW J0J EIEp I pansesw ynm ASoewre Aq ,_[ow.,_-[ed ('ST SB pArwns st pinbyy a 303 I
NOLLUISNVYL 618°1E 00Tl 9ISLIT 009401 0000L Kdonu3 pue Aydede) jesH
qinor <~ ->ssviH 6181¢E 00Tl 9ISLIT  OL6T8 00000L
oHTE 608 PEv— orSIS—  6ISIE 090TLT  SISLIZ  OL6ZR  0OL . 213
$98'3E YIrory— oLgIIS—  865ET 9ISOl  oF8YOZ  6I¥18 009 . a a . .S% _S_EEW I10 SIPIUEISGNS 0) Pud} S0P 1 mzoﬂ_ue st (D3 Joj
LY LY S0E5SH— evals—  sessl 0R06ST 951061 6L o0s sanjea (3 S1867).H'V A U1 JuRNIAITE 10BXD 3D Y3Snoyife ‘'snyy, °, _[Owl-[edy §°Q UeY uow ou Jjo SanieA JVNVI paidope woyy SUOLEIASp
15519 1650 — eE6Ie— 189°L 1e7eSl  €09TLI sLTLL oo MOYS YoIyMm Saplu0Iq ULjow Yl 10) sanfea (M C1 862). APV O) Pea] sinsas 3sayy, BN Pue “N ‘2D JO sijes pIuolq—apuoyd sy 10] ejep
s°€8 ve0 08—  sSPOsb—  9EI0 08051 bS60S1  L8€EL OO Tequits pauoday yw 72 ungoy “saded swres ) up ", _|Ow-[BY T'LIT— = (N S1'86T ‘D £V 03 SPEI YoM | _jow-{edX $0°0 = (X S1°86T)H'V
f4AR %] 85108y~ [0V 06y~ 0 005°0ST  00S°OSH I9IEL  SI86C saAlS ¥ €L01 ® wnuqipmbs o soy pauodar onea Yy oy jo sishfeue mep pny v (SugH + QFDSN S0 =(S)DH + (DLgSW
00T §°0 uonoEas a3ueydxd uolue Jyt Jo Apms wnuqipinba ue woiy pauteiqo sinsar Aq pauoddas s1 anjeA paanap XL, “pinbi) pue [e15K10 A
wo_ u3aM13q “(A S1°860). H—(N ¥86), H *Ad{E1aua Ul 20uAp 3 pue , f~Iy Swippe £q [1sK30 S JO T wosy PIRINIED s1 (Y S1°86TH'V
uoneuuod jo Adjeyyug
3 3o OV H'Y  CDH-H  UCDH-.9)- .§ el Wi
\-lou. 03¢ \-touws, yf low-ry [T 5 0£E76E] = ™Y M1 F ¥86=""1
BAI 10 = ,d = amssa1g IS PIEpuEIS N SI'867 = 1 = amyesadway asvangey Adreyiug | _1owl-rY {80v06v -] = (M SI'860) H'V (tout-, 3£ [005°081] = (I S1°862),S
(1)*bwag (agbW) spiwoig wnissubew ¢LIv8E =W ainon (z1g6W) apiwoig wnisaubep

J. Phys. Chem. Ref. Data, Monograph 9



491

NIST-JANAF THERMOCHEMICAL TABLES

(110)'beag

(©1g6W) epiwoig wnisaubey

PL61 200[ INTND

BAW 10 = .4 = JMSS31d NEIS pIEpuEIS

1079 160°SbT—  STO09—  LY9'IOT YOS9IT  SICLIE  O09FOI
0ETL £L6T9T— 126709~ LSI'I6] $ECIZT  T96ITE  009HOI
518 160182~  PEV'609—  LILO8I €06S17  LOE9IE 00901
1026 09v"66T— 196°€19-  L9TOLI ILI'0IZ  STE0IE  009'%OI
$8¢°01 960'81E—~ 205819~  LOS'6SI S0IV0Z  LB6'E0E  009'FOI
ogLTl LIOLEE-  YSOET9~  LYE6v] USLEl  9ETLET 009101
T6TEl WwTose-  9I9LI9~  LS®REl SIS061  6I006Z 009401
0581 €85°69€~  LIVE0S—  LIYSTl SLyE81  S9TTRL  009FOI
17591 900°08€— §59905—  L96LIN 065°SLE  S68'€ELT  009FO1
£55°81 669°06E—  €6F60S—  LOSLO1 09091  Y6LYOT 009+l
78607 L89'10b—  6EVEIS-  LYO'L6 SLULSI  YI8YST  009'FOI
NOLLISNVL €LE'S6 €IZT9ST  LEVEST 009 ¥OI

T @indI1 <——> TVISALD o9 €IT9S1  ®OIEIT  1ILR
wivT YROOIP—  TITSYS—  CEL8Y oSTISI  €0V'SOT  OLT98
SII8T S650Ev—  OSVLYS—  €£61°0Y o0I'SPl  OvES6l  ¥SSER
0£TEE €IgSyy—  pIv6bS—  SITIE TILSEl  S9IV8l 69678
690°0F £T09¥~  £IL0SS—  B6SET 891TEl  S6KILE  6TVIR
£LO6Y 6Ly'SLY—  96TISS—  BESSI IELSTI 808951  ERL6L
61119 SO0 I6Y—  96L'ESS-  189°L €300 ¥TEEl  BLTLL
BAT LE6E0S—  90EFIS—  OFI0 €SULIl  SO9LI  LSEEL
01€s8 €900 — SSTYIS— 0 srLn ISrLn 19eL
20 D'V H'V  CL.H-H  LCDH-91- S o)

s-1our- [y -four, M- [

*SNOIATd

.74 4

M S1'862 = *1 = aamjesadwiay, 3duas3jay Adeqiugy

(110)'6wag

(z1g6W) aprwosg wnissube €LLP8L ='W

*S[Te3ap 10] S3[qE) [ENPIAIPUT 31 O3 J3J3Y

pmbi M ¥g6 aroqe
sk 486 O SI'86T

aindIT-TV1SAHD

(2agbp) aprwolg wnisaubepw

J. Phys. Chem. Ref. Data, Monograph 9



(6)'bywaag (>1gbW) apiwoig wnisaubey

MALCOLM W. CHASE

492

B - N ‘9 | DL WYY I WY ‘TUIPIARZ "UGIYIN) WIYSSAA "AzZ] *AOSII9AS '] A PUR AOUSEIY 'S
(72 1) v261 9unf “INTHEND (W 1) 261 ounf "SNOIATUA (€961) L91 *9 “[ow ! > " 0
“(8961) 0ST ‘TL "WSYD "sAyd [ ‘UOS]aLS "V,
Ty 0— vEELY 988 - PIEVSE ULy €0T98Y  LPET9 0009 TL-1E-TH "(BFIDRg wL-06-9 (SYgis pue (8YigeD ‘69-1¢-T1 (SRS s3qel. [BaMWBYIOULN ], JVNVI,
e0— Y0S'8€ LrIsy— OEl'sve os19y 1335114 oET9 0065 . . PN . . @ .
1ST0-  ¥89°6T uSISr-  SETIHE WISy  060P8P  SLET9  008S (T961) “HO& MIN “3u] "0 pUeNSON WEA °Q .. SANNON o.m:._ﬂoam_o.n_ Jo endods wewey Pue parju],, ‘SIqZIH "Dy
1610~ 9L8°0T 606'08y — 199°s¢¢ 81Ty SOO0ERY ba x4y 00Ls (6561) 8SL ‘€9 "way) ‘syd ‘[ ‘oamilrepy 1 °f Pue "oua1) | " ‘llepury d S,
€inro— 8L0°CI YEEORY — 9TF'6TE SLoETY 06718y SYEL9 009§ (9961) OVLE ‘0L "WYD "shyd °f ‘sakey ‘g q
1£0°0— 06T°€ veL6Ly—  T6I'ETE 10Tty  6LLOSY SPE'TL9 00SS ‘961 PHSY 98 208 way) "wy °f taadwapy ‘M pue Iaynels 1 °f “JRpyong v,
£50°0 68y — L8T6LY— LS691E 68601y SE9 6LV et 00FS . PPN o . @ g \p 4 -
w10 8STH1— 1g8LYy—  €ILOIE W6y 69V'8LY  VPET9  00LS (€961) mu.om 6€ vEm. wyD I E&ENU_ M pue .Eu.m v o :oé I,
€70 020 €T OLEBLY—~  S8YHOE 9IL8Iy  TBTLLY  €YETL9  0OTS (Ls61) 7Ly ‘T eAyRaBoymsuy ‘Aouopuids *d A pue UIYSINY 'V °d,
STE0 wL'E- 9S6'LLY—  ¥YSTS6T 065°L1Y 1L0'9Ly 9 001§ (£961) 111 ‘€9 "sAdY "Wy ‘uyorig g pue ‘njnfefewos Y ‘o ‘Jamalg T
€0 Ligor— oLSLLy—  0T0T6L €EYOIY  LESYLY wed 000% (2961 £681 ‘L€ "sKyd way) [ ‘wenbrepy y °f pue zimoyag I
TS0 YsT6v— OITLLY— 98L°¢8T £STSIY LLSELY <79 006 sesualajey
1€9°0 C86LS— OLEILY —~ ISS6LT 50viy w6TiUY ree9 008y
IvL0 80L'99~ 996 9Ly — 8I1€°€LT L8y 6L60LY oreTo 0oLy
9580 9TH'SL— |LTLY — ¥80°L9T LSy 6£9°65% 6£€°T9 009 m.~_me 10] =Y YUm
LLEO LEIY8~ TIooy - 058097 WEOlY 89TV SBEETO  0OSK &Sojeue £q 193uts 5q 01 pawnSSE SI el PUNOIS SY I "SUOHEIALIOD JURISUOD 9210] UO Paseq | _wd gp[ =24 pue ,_wd gg| = 'a pauodal aaey
Monm." mﬂm.ﬂﬂ “.wm.mWH wwm.mwm A_vo%% www W“ %mmW oOmoo« v, 1 AOSTIOAS PUE AouSEIY Y31y SIy1 st LGS J0J anfea oy yeyd KIoqun st [(, W 07 = Za),,T1gag] pue 7DSi J0j sarouanbary paasasqo oy
et 8€zoll - EECSW~  6rITTVT €IE90F  896€SF  SE€T9 00TV Yim vosuedwod Ag *,_wd g7g = 4 PIUEIQO PUE (] JO ONEI 31 10§ IN[EA B PIsn ¢ 1P 12 3omaug "103000 s anjea 13ys1y ays ey Kupiqissod
SISt 86811~ wirsw— S16°SET 143504 SOPTov Yeeoo 00ty 1 (X S1 862).S 10J 3n[eA 3y} JO AJUEUIOUN ) Ul SPR[OUL OP IM ‘I9A3IMOH .:.-Eu 88 = ~3~.~_Uw§~ 10J AN[BA PIAIISGO A YIIM JUIISISUOD
999°1 oLzl — U6 viv— 78961 90S°E0P  STE09F €£€29 000t SE 31 duls ‘Za JO anjeA Jamo| 3y 13jaud op *y-wd 601 Jo Kduanbay Surpuaq e 01 spuodsanos ONEl SHLL “[¥ S8 MO[ S 3q P[NOJ o1Rl 3yl Jo
sigl S6ToCl-  8IgyLy-  GrvELe vSOWy  SEeSy  ZE€79  006€ an[eA 31 JEY) A[qIssod st 1t 7 3gIY JEoul] JOJ ETEP JEJIUIS UO PIsey ,_Uid (L = 74 10 “WISIUAP O] X €[ = /R SIAIS OINEI 211 10§ J[EA SR,
£661 SLE YL — 189PLy—  9ITLIT L9500y  6TLLSY  OSET9  008E ph LN 2 pgal . . ¢ H L -0 :
6917 6P9ESI— 95T~ £86017 SYO65€  LOOOSP  6Z€T9  00LE 4GS J0j 001 Jeau anfea e sisadBns [([001] = one) Lxgis pue (([001] = onen) Z1ge) “[(88 = Onex) IS $[N3|ow Jeauiy Iy 0 STISUOD
SSET 1791 - 8SYYLY—  OSLYOT V8YL6E  6SEVSY  LIET9 009¢ 32103 pu3q O YJ2MS ) JO OLRI ) JOJ SANJRA JO UOSLRAWOd ¥ | WD L] = 1410 ‘WAAP, 01 X 6| =y 01 spes| Ksuanbayy f paatasqo .
(4354 0660L1 — ELEYLY—  LIS'861 PBR'C6E  €09TSP  STET9  00SE "POISU 30105 AdU[EA A1 AQ SIURISUOD 3010} WO} PAR[NO[Ed are sa1dusnbayy (Za) Sutpuaq pue (1a) Suyarans ouawAs Ay, 10 13 [jepury
- oy - ] . i . - t
LT L96LI- LOEVLY-  S8TT6! wryee  L6LOSY €179 O0vE 4q g8 snoased jo wnndads vondiosqe parlm A Ul PIAIAGO UG SEY (,_WID Ogl = ) Aoudnbay Suryorans sulAUNLASIUR Sy L
186 T €881 — 0OTvLy— €€0'981 LEST6E 9L6'81Y 129 00£€ P R @ 1 N "o K
SITE L86'961 — EETHLY—  1T6LI SI806E 610ty  6IET9  00IE “uorrean3yuos sy 1dope am pue “seaui] aq 01 LgSHy 133dx3 PINOM 3UO SNy “UOHPUIGUIOD uaSofey Aaeay—{e1w
344 1$9°50Z ~ SITYLY—  68SELY mwoese  orosyy  91€T9  00I€ WS ayr Aq pasoaej st uuoy Teaw] Iy e 1no paiutod oym $5oABH £Qq pazLreURURS UG ARY SIPHRYIP YIRS SUIEY[E ) JO SoAWoas
[47X3 SIEPIT— wryLy— mmm_.:wwu _MN.BM L66 Ty m_mo ooomN 31 8o NS ARy L, sw3wow Sjodip jusueunsad ssassod sajnadjow Yomym auuuNap o1 dwane ue Ul SIPI[EYIP JMUOIRLA [BILORULAS [RIOAIS
glov 08677 — RLTYLY — oIl YIESR! 880ty 01£°79 006 .
el ov9 [€— 6EETLY—  068VSI SLCESE 86986 L0STO  OOST uo wEuEw_&xu uona3pyap ajodnipenb sruonoaps pauuopad saey s v 1712 1313dwd[y [3pows Jesul| € Jo siseq A1 uo voc_w_mﬁ K[uoyeyses
i SIEovZ— Yirviy—  S99'spl ILEI8E  TEv'oey  €0ET9  00LT asam TGS 10§ suaned uondelyIp JAY L, "AcuOpUIS PUR UIYSIYY JO SIAWAINSEAW UOHORLJIP—UOND2 AP WY SI I3ud| puoq ayy
00°s 886 8VT— LESYP~  SEp THl B6T6LE  ISOVEY  86TT9 009 Adonug pue Ljoede) jesy
1LY $99°LET— S9VLy - SoTotl SSPLLE LE9 Ity Y6779 00sT
oL s BYE99T~ LR viv— SL6'6TI 8E6VLE €606y 88779 00rZ “synsay
9579 80 SLT— €00°SLY~ 8rLetl or9TULE oty 8719 00£T o, . R N I
LEL9 LEL'EST~ SOTSWw—  0TSLIL LToLE  SL9ty ST 00w OM} 3341 JO ISEIAE UE SI (3 ST 86T), H™V JO SN[BA PAIY3s YL, °,_[OW-,_N-[€2 ] 51 SIsK[ewe me| Pig Y Ul Yup L “me] puz 3 £q
ve SHT6T— 6rsLy— 6T 111 BLLYE  6LLOTY 9779 001Z SRLHSUIRUL UOT ) WO} PULEIGO SN[EA AP Y3 1uU3Te PoOS ul i Ydrym \-low [e3Y ¢ £¢ 01 [enba vonewqns Jo Adjeyius v 9IS sarnssaxd
998 L Y1106~ U9SLy— L9001 wreee  IwLLly 85779 000Z om 352 Jo sisk[eue me) pig v apdwes A jo uopezinejoa a19)dwiod Suump yuaumd ot sy SunesSawur 4q N zyg pue $6L 12 pauwiuuaiap
Mm.m www wﬁ_vmu MMWMWH Mﬂ@m % WMM.MWM mmwﬂw wmw.mw %“ os[e a13m samssad [eried smjosqy | _[ow-[3Y $°Z8 = (3 §1 867), O™V SIAIS I §1°867 01 PaIdaLIod U J0[RA SIYY Y [SL I8 _[OwW-[BOY
0950°01 YOV LTE~ 00S'9LY—  S6E98 SOB'9SE  9T9L0F  61TT9  OOLI £0S = H*™Y ME| PUZ © PIUIRIGO ‘UONENUIIUOD IALOUOW 3} JO JINSL3MW € St Asusiuy uoi-ZigSy Susn | ‘uenbrely pue ZImoyIag sinsaz
SL6°01 YRI9EE— 1089Ly—  $L1°08 SPLESE  vSREOP 10229 0091 [enoads ssew s AQ paeasdl sem Y OOg JBIU 1B pios a1 1340 aseyd sodea sy w swip g7~ Jo Idusard ], uenbrpy pue zumoyog
€107 T86FPE— €IrLLY— VS6EL 8£5°05¢ rR66¢ 08179 0051 £q Apmis uoisngyd udspnuy-oLawondads SSEW € JO SINS3T W) PIALLD st uoewigns jo Adprpua ays 10) an[eA P3132[3s I ot
10T°¢t TOR'ESE— TEY LIy — BEL'L9 LorLye 1§5°66€ ¥s1°79 004 ,vmw Iuwmm._Nth _ouhvﬁuw_mow T6S=0CISI mev EA—EQ 0 :owg_ﬂva. h“ _«wmb.u o:._do ~.« ) EO_M: UEM o._w_ WMM. uv~ O_A WFQMW—E n
el SEPOSE-  966BYE~  HISI9 OI9€rE  O¥606f  ZZIT9  00El * - * o i P UI0J PRULBIQO 81 SES 343 JO (N S1°86)o 'V
68751 TIBSSE~ SL6'LYE~ 141%33 188°6£¢ 9L6'SBE 18079 [e924] uoneuuo4 jo >Q_N_.=:m
€98°91 STISSE— 8S6'9vE—  S0U°6P LE6'SEE SLSOSE  OE0Z9 00l
6081 SECTSE— P6SPE—  806TH 6SLIEE  L99WLE 19619 0001 ,-wd [$97610°0] = g urISUO) [RUONIEIOY
105707 £ETESE— S0S9EE~ 91L9¢ LYCLIE £71°89¢ 819 006 0811 = 1g-3—1g -9 wc<. uo
or6 2z ZECISE-  POFSEE~  SESOE VEOTZE  €9F0%C  LrLI9 008 1081 W19 -3lsuy puog
69092 €5E°6VE— QETSEE— 69¢¥T LIgLIE 619°TS¢ 895719 00L @ €00 ¥ vE€'T =Ig—5 N -2dursI] puog
SETOE 66T LyE— £LVEE— rITel ¥3LTIE 8SIeve 667°19 009 [*q] :dnois mog
090°9¢ SLISYE—  (BEWEE-  vIIT I6L°L0€  610ZEE  OLY09 00 =0 1 S wnuend sieig punoin
6'6¢ 8R0FPE— 9TTrEE—~ 8L0°6 8tv S0E 9 ST¢ §55°09 osy )
68LvY YR6'TIVE— I80FEE~ 1909 £9€°€0¢ yigsle reroo oov
070 1S R Ive— £56°€EE — L90°€ LSL10E 175°01€ LSS6S 0s¢E (Do6y
118'8¢ OLLEE—  666WE— 6010 6£0'I0E  1OVI0€ LSS QOF @lol
8E1°6S SSSLEE— TL6T0E~ 0 8E0°10¢ 8¢0 10€ 11L8S  S1'367 leL1)
6169 WINIEE-  SpS06T- 08T 86610t €6L06T  6LSLS  OST
StEYs 16°7e— 86£°687T— oS~ TEE90E 1€18LT L98°SS 007 U2 ‘a
IF96ST  PI9S0E—  LOS'LRI—  LS60i- S60'ISE  €ISIPVT  6996v 001 $315833Ua5 ol
GUNINI  (Zv8§2—  LZv'SRZ-  CI0SI-  ALNENI 0 0 0 PPRIFUB2 puw S31ouanbaig [EUOEIIA
" 301 o'V H'Y  CLH-H  UICDH-,D)- oS 9D WL
110U Y o, V-f 1-10W-1 €01 ¥ 6206 — = (M S1°867), 'V -low-, N-f {1'8 F 0 10€] = (M S1 862).5
BJI 1°0 = .4 = ainssaig wi§ prepue)g M SI'867 = 'L = umyeradwia g, aduapy Adreyiuy 10wy S0l ¥ ¥°'887— = (N 0) 'V
(6)'5weig (186W) opiwtosg wnisaubew £LL'vgL =W SV v3al (2g6W) spiwosg wnisaubey

J. Phys. Chem. Ref, Data, Monograph 9



493

NIST-JANAF THERMOCHEMICAL TABLES

(2agBW) uoj ‘apiwoig wnissubew

(WL 1) p26] N[ SNOIATA

(6):6wag
(2q 1) ££61 UL INTHAMD

Y66~ |YYELS 60°1L9 TSHSsE 18U'8Yy  £2V°LOS
£60°S— 65TSLS £55699 OET'6vE 9BI'LYy  19£°90§
S61°5— YYROLS Yr0'899 yISTHE SLISYy  [STSOS
00£°S— £OV°8LS £05°999 SOS9EE SYI'Sty  ¥8IT0S
60rS— SE66LS 0£6'799 10Z°0€€ €01 vvP  890°€0S
wss— 6£v°18S L7669 T06'€2E oy €E610S
6£9°S— €16'285 969199 609°LIE 9615y 8LLO0S
6SLS— 95E+8S R€0°099 ozeTIe 980 £09°667
Y885~ f9LS8S €SE°859 LEO'SOE SYL'6EY  9OV'R6V
¥109— SHILSS ¥$9'959 SSLR6T LO9'BEY  LSVL6Y
19— £60°88S TI67S9 +8Y°T6T LyLey 6 s6y
L879- FOR'68S LST'ESY y1TO8T 9Ty LLIYEY
Ur9— SLO'16S 08¢ 1S9 LY66LT £90°SEY SBEE6Y
€859~ 91ET6S €36°659 SSOELT oEFEEY  LOOTEY
ovL9- SISE6S 9L 19 STFL9T SREIEY  (ZLOGY
€069- Y19 ¥6S E6'SHY 6917197 S0CIEY  OrE6sy
€LOL- €6L'S6S 6LOTTO 916¥7ST SO00EY  Qv6LSY
1STL- $98°965 ST T §99°8YT VLOSTy  €OSSRY
9GEVL—- 106°L6S rTeEor9 LIyt SITLly ££0°C8Y
0£9L- 883°R6S ree9 1L19€T STE'STY  SISERY
€E8L— 678°665 y05'9€9 LI66LL YOSHTY 98618y
H0'8— 1TL°009 1LSYED S89ETL 1SOETY  90¥'08y
6978~ Y9109 79T Lz €9SITy  SBLSLY
058~ 95€°209 LSI0E9 SOT11T €007y 1ZILLY
1SL8— ¥60°C09 9LI'8T9 £960T ov'sly  TIvSiy
1106— oLLE09 L9979 0£L’861 SL8IIY SSO LY
$8T6— 10709 99929 6y T61 €TSSy Japgtig
9L56— 196709 L79°729 65T 981 WeEly  986°65%
£88°6— 1LY S09 YLS0T9 ¥20°081 OIRTIY L9089V
Ol1Z0I~  016'S09 005819 16L°€L1 L2001 $50°99%
95501 — T8T909 ¥Or919 LSSLI1 I61°80Y ooy
97601— Y8909 L3TV19 STCIS1 2 A T
0TEHI—  TIZ909 oITI9 T60°S51 YSEYOY  PYL6SY
wLil— $+96'909 T86'609 198°8p1 e Tor /LY LSY
$61°T1— SEO°LO9 £6L°L09 629y 6977008 oTI'ssy
€R9TI—  120°L09 085509 $6€9¢1 £2186€  T8OISY
60TEI- 16909 £rEE09 89101 T06'S6E  GEIOSY
6LLE1— 1TL909 £80°109 8E6°€L 109°€6€ YL
R6ET1— 9TY'909 008'865 60L L1 viz16€ (1758 444
yLOSI— 970900 96Y°965 osynl SEL'SRE  1ZRIbP
yISSi— 915509 ELITES T5TSO01 9SI98¢  TSL'SEY
0€991- 63309 1€8°168 STO66 OLVE8E  88SSER
[Axy AR 6E1°T09 YLy 68S 66L°16 £99°08¢ Ty
ofs8I-  LSTE09 €O1°L8S Y1598 SELLLE Y998y
19961  9£T'T09 oTLY8S 0508 UIYLE 163V
1€602—  $90°109 176788 STIVL SSPILE  SLEOTY
9LETT-  YEL'66S 9T6'6LS 8069 SLORIE  €£3591p
18THT-  OWFPO09 6LT°90L 069'19 TSHIE  SLElY
0S9'92—  TeCTl9 LITSOL SLV'SS TLLO9E  100°LOY
seh6T—  SE6'619 0ST'0L yorey 1895E 96510V
6LLTE-  OFSLIS 6LOE0L LSOEY YIIISE  189°S6€
6989  6VTSE 1€7°01L LSESE 961'SPE  6V1°68E
10— YISO £H0'60L 999°0¢ PISEVE  LSTISE
yI98Y—  9I91S9 LISL0L L8y ST98EE  LOYELE
€IVLS—  T89°659 K6%S0L Lze81 995€EE  OIIP9E
869 L9OLIS PLITOL ¥61 21 WEsTE  IE6TSE
LS~ TELOLS 08T'€0L e €81'9ZE€  £0S'OVE
YSORR~  96TVLY 29¢°T0L 6019 TROPIE  PSC6EE
sPUI01—  VPLLLO LEv10L S60°E Ve SOCIEE
160611~ TIOWRY STEIEL o110 SELILE  POITLE
L8611 - POCPRY €OCIEL 0 LELVTE  LELITE
€€8T- S0LTIE  SLETIE

PILS— S60LTE  ¥ISRET

(3908 1 & LLSTLE Y0192

IET6EL wrsi- AUNENI 0
1y 30t D'V H'Y  CLH-H  UICDH-.0)- .S
- 1O
e 10 = 4 = anssayg Aeg pIepuelg

0ST'E9
881'€9
Lrey
690 £9
£10'e9
65679
L06'79
LS89
01879
L9
€LY
£89°79
SY9'T9
01979
LLSTY
ws19
61579
Yov'19
1Ly'79
[0 44
1€7°79
yiv'zo
66€£°79
98€19
rLElS

¥t 19
SS9
8YeT9
e
SEETO

62€°79
yIew9
07eT9
SIET9
1T
0€79
WL
96279
06279
VY8719

LTI
LT
LST
YT
0£T'79
£1T°9
16179
£91°79
wrey
06079
Y079
09619
LSR'19
o119
L8¥'19
1€1°19
898°09
Y1509
L0039
YEE6S

£0£°6S

[£43:39

1I8'9$

63T°1S
0

el

T—OETK.—
M SI°867 =L = aanjesadina ] 29uaa3jay Adpeyiug

). 724

"99TT ‘€S61 20S "WYD [ ‘YsieM “d 'V

"0L-1€-T1 ‘(BN pue (8),0°N (8)OND *89-0£—9 ‘(8F0d ‘pL-0£-9 “(BF1gSI :SI[qEL [BoUaYdoULIAL], AVNVI,
(2961) £681 L€ "sAUd Wy [ ‘Uenbrepy Y °f Pue ZWMONIT f,

S3dUdLvj9Y

"\ 1ow- 1Y 14161 — $1 3 0 18 Adpeyua 3y Qg 10) parsssqo

350 UO P3seq PAPR[OUL OS[R AR SARIS PAIIX3 OM L, ",OFN PUR “ODN ‘N “TOH ,SS[RIS[OUW J[UORIA30SE 3y1 10§ 3501 yiim ASofeur 4q [1, 3q o1
PaWASSE 51 uonRINSHUOd 1UONIDYS Jels puncul Y|, , YIS 103 5oy uel ss3] APYSys 9q 0) patewnsa are sarouanbaly fpuonRIGIA YT

"UOI 3Y) JOj UOWRINZYUOD Jesul] & 1JOPE I ,"TBUI| 3G O} UMOWY MOU are (,ONN Pue

‘0N *IN ZQ€) SAIRO3[0UW UONIII 3DUI[BA UL JAYI0 [ISA3S 1EY) 308) 3 £q panoddns st uondrpard siy L, (Suosd3[3 UI[eA UGS

Joj uonemSyuod Jesuy| e 101paud ysiem JO SWRISEIP UONEB[ALOD AL, "UOT A} S0 4 UT ISTALIUI 0] € Iwnsse 3 LGS 0) eyt uen

1312213 3q 03 uol AP w YPSud] puoq Y 133dxd PINoM U0 ‘STY ], “INIAYOW Y O) SALEI UOL 3YI Ul SUIPUOG JIYBIM JEYMIWOS JO DUIASIXD
1 S1s3a83ns *,_[ow [83) £°091 = o ™V ;LGS 10§ 1) Yiim LGS 10 *,_[OW-[eIY 0 16 = ,H™V ‘A210ud UOHEINOSSIP ) JO uosLreduwiod v

Kdonuz pue A3joede) jesH

-paidope s1 yomym (,_jow-py £9€°1€L) ,_[ows [Bdy

8Ll = (M SI'862)F'V 0 Spu0dsaLiod anfea 13uwio) Yy, -, [OW-[E3Y §T ¥ 6'89— = (4 0 ‘3 UGSW), AV Y [erusiod souereadde s

Suruiquiod £Q ,_[ow {83} 09 F £ 9L1 = (3 0 3 WS, H'V UlBIqo om *_37 + (UGS = _2 + (8)u1g SN ssa001d uoneziuo: 122u1p I 03
SI3Jat anfea siy} STnssy (,_{ow-[29 9°SHIA? S1°0 F 9 01 52 22gSW o fenuared sourseadde sy pauodas aaey enbrpy pue zimodpag

uoneuuoy jo Adjeyiug

(- [609510°0] = °F aweisuo)) jeuoneioy

J081] = 1g-Sy—1g 9jSuy puog

b4t} =1g-Si ueisiq puog

i=o {#*=q] :dnoo wiog

(Dlosy)
@los]
(Dlos1]

w) ‘a
-
sadRIzUaSag pue satouanbauy [euoneIqip

[4 [oo00¢£) k&
14 [oo0s7] I1;
14 0 1
3 U amg

SIYSIap WMUEn)) pur S|aAY] d1Uonds|g

(10w [€9¢°1€L] = (3 ST'86D)a PV
IoW-rY 1°ST F T6EL = 0V H'V

Jfowsey S [9°T1 F £712€1 = (1 S1°860).S

(6):6wag

(22gbW) uoj *apnucig wnisoubew LSpgLL'v8L =W SYD Ivaal

(z21g6W) uoj ‘epiwoig wnisaubepy

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

494

(10)'oN%g

(fagowy) epruosg wnuapgAlon

8161 12quadds S INTHHND “SNOIATEd
€200~ 1080 80STOZ—  SLYIET 9l0'SOT  9SU'BLT  S6£S6  0O08I
¥760 755701 OSLYOT—  986°1Z1 8I800T YEITUT  6VEV6  OOLI
0zL°0 0T~ 166907~ €091 695961  9v6'99T  £0£E6 0091
£L11 yLOCE— 8(T60T-  STEeol SLOT6Y  8S609T  LSTT6 0051
969’1 Sy Sh— sy 1IZ—  ZISIv6 6LELRE  0E9PST  1ITI6  Oovl
90£T €6E°LS— LIEIT-  €RO'SB 19v781  606LYT  $91'06 001
ST0°€ 10S°69— 098S1Z-  8I19L €0ELLT  SELOVT 61168 00Z1
¥88°€ 06L18~ 6UBIT-  65TL9 WL LT06ET €L088 00K
y6T €LTY6— RI1'0ZZ—  $0S'8S 6LI991  €89WTC  LIOU8 0001
8079 96901 — WBITT-  ESB6Y Lt 0LSSIT  I186'S8 006
8I8L y88611~- LSIVTT-  80C1p IL8€ST  90$'S0T  SE6¥8 008
|66 TS0°€E1 — OISTT-  99YLE VRULYI  SETP6l  68FEB  OOL
ysLZI 66¥°91 — 160822-  O£SPT yOSOVl  LSEIBI  €4878 009
£PL91 9T091~  9866TT— 86T SBLEET  18€'991  L6LI8 005
9LLTT LrPLI-  bLRIET-  OLI'g yI8LTl  6vTsYl  ISLO8 OO
00vTE SRO'G81— 196702-  L¥10 S8OPLY  SLI'STI  SOL6L  0Of
0292 631981  $I6TOT~ 0 €89Vl €89VLI ¥BY6L  SI'R6L

00Z
001
0
iy 301 OV 'V CLLH-H  MCDH-2)- .S o) b7}
D, 1l 3. f

BIW 1'0 = ,d = amssug S pepuels

N SI'86Z = 'L = amjesaduia], 3douaiajey Adpeyiuy

(10)'oy%ag

(Gagon) spiwoig wnuspgkion

*(L961) ‘Ao wyor dariSrepy 1 °f £q ‘PI  s1odep umeasdua g, ySiH 30 uonezRAwIRYD A L., U g1 “deyD oydold 'Y pue S Y °q,
"(LL61) 19¢ ‘6 sunssaud YSiH—dwa], YSIH ‘euf) "H Pue DISMAIseqny "0,
"(6961) “dd 141 ‘—0LT SI0N Y39L Purlg “Img N 'S "N,
"8L-0£-6 “(3)" 3O SIQEL, [BAIWRPOULL, AVNVI,

esny ‘euuaip ‘Koualy A3sug stwory

[euonEwINY] ‘M3IAdY AS1sug S1woly ur uotedqnd JoJ panIuqns 5q 0) MIA JO yeip Areunwijaid ‘gr61 ‘67 Jquisidag ‘vonRdIINUILIOD
reuosiad Aajaxyiag ‘BiwopeD) Jo Anssaatun ‘Kioeioqe] A3}93Iag S0UAIMET] ‘UOISIAL] YMEISIY JE[NID[O PUB S[BLSRIN ‘Jamalg 1,
(€L6D) 6vT ‘S6€ "wayD “3|fe “ioue Z ‘ureunraddp H,
(SL6D) €8T *9L “AY "Wy “13doy "D 71 pur *lfeH W " ‘UdM3G I,

‘(96D €T
*ON “IEN “UPPRL WIYN~(03D PIO ‘USS ¥SYZPEL ANEN PEAY "AZ] *AUBYOYIYS V °S PUR BAOY ISEA "A ] BAES,JOYIN "1, *ACIDMYS 'V,
SIVUBIJOH

{(8)3gON + ()OI = (1FIgOJA T uonoel a1 Joj waydsowse auo st (S)ragopy Jo anssasd A yorym 1o auneadudg pate(nd[ed A st =Py
eeq uonisodwosaqg

"y-loul | 3-[ed 8] 51 $-0LZ SAN Ul PaIst] N §T'867 1 Anoeded weay g, 1ydorg
pue fjug Jo swEIsuod Kdonud JApPe AP Wl ,_jous- N-[ed $'0E = (3 S1°867).S PUB ,JBUM) PUE DISMaYIseqny] JO SUOHNGLIILOD J1uol
sy woyy ,_jour., §-[ed [ = (J S1)2D e satewnisa 1syip  veunsddp Aq parewmss santoeded 1y Sy woly (N £5E1-867) 10w, H-[&0
L Ol X 0ST+OE'8I =00 PAAMSD pue  (_[ow N[ L] F €89°WTD) ,_[OW-, N[ b T §67= (I SI'867),§ PARWNSI ,10MAg

Adonug pue Ayoedes jesy

*2ATIE33U J0W YOnuW St *,_[OW-[23X $'79— = (M SI'862). 'V o'v—0LT SAN U pais] uonieuuo) Jo Adfeyiud oy yey) JON “Sn[eA
pa1dope Ino st PUE €1EP S [[e SUOWE J|GRI[A 150U 31 3 03 (,_[OW-Y ST F $T6TOT—),_1OW-[EY 9 T &8y~ = () S1°86T 10 “UIGOW) AV
JO SN[EA 5,13M31g 2AVI[3] 3M UOSBAI I JO “(I9)IGO UO EIEP INJIO im BIED uonsnquiod i pauswsiddns pue (3981 (S)gow
Sy U uoIsSNASIp ) 93s) ureussddQ jo eep S paten[ead-ar Jamarg “(1)IGON + (1)rgoly saseyd paxtur s uo siuawuadxd wnuqiinbe
00 patured ureunadd ¢, _[our-[ed) $9— = (3 S1°862 “1 *IHOW), 'V PUe |_jout-[e9] §S— = (H S1'86T 2 ‘UGOW), £V UreIqo 01 Aarmynys
JO SIN[EA UONSIQWIO A} PIsn '[P 12 UG ((D)IGON pue (30)23GOW JO UONSIqWOd JO SR Y8 PIUMI3P) 0 I2 AomYnYS

uoneuno jo Kdieyiug
,- 10U §T 5 6T0T— = (1 ST'S6TV6HJ-V yowe, N-r L3 £921) = (U S1°862)S
usowyun = (3 0), 'V

8vL'SST ='W AVISAHD (zagow) apitwoig wnuspghjo

J. Phys. Chem. Ref. Data, Monograph 9



495

NIST-JANAF THERMOCHEMICAL TABLES

(6)*owg

(Fagown) apiwoig wnuspgkiow

(req 1) 8L61 1quiardag "INTIND

LLT0—
£61°0—
L01'0—
6100—
£L0°0
9910
€970
£98°0
9900
€450
£89°0
1€L°0
6IL0
0L0
w690
LIS0
1990
90
$19°0
9090

0007~
SOR'LT—
181°L€-
HTY8—
FLINIANI

13 30y

(une 1) 8261 10quadag SNOIATI

ugie 88C69S—  SLYOLE SI6Sy  V6ETIS  9LVI9 0009
81T 6LYS9S—  ££6°69€ 195°8sy  19THIS  SOVI9 0065
96511 YLOTOS—  ¥6I'E9E 6SV'LSy  6010TS  69€L9  008S
1607 1LS8S6—  Q9Y'9SE 10v9sy  S€68IS  LZEL9  OOLS
yLrL— SLI'SSS—  6IL6YE S6TSSY  LYLLIS  OSTLO 009§
61S°LI- SBTISS—  YOU'EHE OLIYSY  SESOIS  LITL9  00SS
SOTLT— LOUSYS—  ¥8TOEE oSy  W0ESIS  6OILS  00vS
ER9E— ovISYS—  OLS6LE 8ISy LOPIS  SOI'L9  OOES
90Voy— SIOIYS—  £ORLLE 089°0SY  69LTIS  PEOL9  OOZS
655 0S%6ES—  €91'91E SLyevy  SOVIIS 85699 001§
$8€59— 6TILES— UV T8y  €PI0IS  SLE99 000§
L6589~ LTESS 68L°20¢ 6669V £6L°80S 98L'99 0068
£50°99— 82705 SH962 oTLSY  LIVLOS 16999 008Y
£60°€9— 8SS'LS 1SV°68C 6yihy  PIONS 06599  OOLY
§06°09— Lrss L6LTRT SOI'EFy  €3S¥0S  €8V99 Q09
6785~ 90665 ¥SU'9LT SSLIVP  €TI'0S  OLE99  00SP
16955 — €9 £TS69T LLEOY  £69'10S  TSTY9  OOWY
¥86TS— 29€79 $0679C 1L68€y 1100 8T199  OOL¥
98705 — orye9 26T95T €ESLEY  LST86Y 00099 00T
8ECLY— LE6V9 oL 6rT 909ty 896'96Y {98°¢9 ooly
6L VP — 86799 YTIERT OSPEY  YESer  TEL'S9  000%
00Ty — W0IL9 $6S°OET STOEEY  I89E6Y  £65§9  006E
LLI6E— 99689 900°0£2 Isy'iey  6LEI6Y  TSV'S9  008E
TIE9E— 6vE0L S9V'ETT SER6Ly  SETOY  60€S9  OOLE
1Hyee— wriL E9IT S3I'8Ty  sypssP L9  OO9C
oLy oE— 651°CL YEPoIZ 069l PIP9SY  SIOSY  00SE
68YLT— 18S¥L 6£6'£0T eyLyly TELYSY 98819 oove
SOPPT— 1nooL LSV'L6] 96T 96LT8  OSLYO  OOEE
66€°1Z— S 636061 1Tty o808y 0I9%9  OOLE
18T8I— 138°8L €EST8I 6IT6ly  OSL'RLY  96VF9  0OIE
62151~ vic0s 630°8L1 0STLIY €490y  O0SCHS  000F
yZ6'T1— LR LS9ILL LTSIy WPy  SLTPO 0062
1SvL— LE9°0TI YETS91 96IEly  S0TUY  I8IP9  00ST
087 e 07851 PSOUIY  OLZGOY  €OIV9 00T
288’1 L09'sT1 £1Y'TS] LER'80F  SSYLSY  OVOPO 005
£39°9 YOL' LTI Ho9w1 VS0P LYY 9669  00ST
19511 665 671 €19°6€1 ©OIP0r  SEEI%  UEE9  OOVT
2591 CICIE 9ITELN €69'10F  €19'65F  OL6E9  00SL
$HSIT SSRTEN S1F9TI PTI66E  6OL'OSY  €66€9 00T
V2374 £ETYE o17°0CI GYP'96E  O6LESY  €VOF9 001
c6LIE 95v°SEl 200711 099°E6E  $990SY  TTIVO 00T
YOO'LE 0£59¢1 165°L01 SYLO6E  WUCLYy  TETY9 0061
80TV yorLel 191101 S69'L3E  96%EHP  LLEYS  008I
08S'LY 79T €1 yILY6 L6YYRE  1ITOWF  6SS¥9  0OLI
SE6TS 6'3E wrss OFI'IRE  06T9tF  €8LF9 0091
STEBS Y661 9sL'I8 L6SLLE 101y €509 00S1
€SLE9 00661 SETSL 99CLE WOLIY  SLESS 00Kl
0T 69 0T oVl 61989 €1669€  €PLTIF  OSL'S9 00Kl
£L9¥L LRE°001 3079 LILS9E  TWLIY  vOT99 00T}
£51°08 srorl oEY'ss €8TI9E 691y SIL9 00l
SE9°CR (x4 £EL8Y LSS9SE  16TSOF  ££649 0001
10116 SITov1 96’1y I€SISE  09I'B6E  0I089 006
1¥596 9066£1 s s61ovE  ¥OI'06€  1LL'S9 008
SE6101 SHW6E1 UTST 99SOFE  R9R0SE 96569 OOL
¥STLOT 189°8€1 @I TILYEE  vEOOLE  9OTOL 009
99pZHi 081°8€1 0sIvl T6RBIE  ISTLSE  06SOL 00§
Liost YRLLEI 05901 Y19 SIF6FE  0650L  OSk
s POCLEN vziL L69EIE  S0SIVE  60VOL OO0
yL6611 b Al €19°€ 608176 IEITEE  SOOOL  OSE
SIE'STI O£ L1 10 V60 6REILE WE6F  00C
SLSSTI 09€°L91 0 09607  0960IE 16769  SI'86T
SLOEET 6LI'6LI clge—- 960°CIE  CYSROE  O9TRY  OST
09ETYI SEL6LY $89'9— 6ITLIE  68LE6T 16899  OOC
SITI91 SLI'031 Y6621— €6€08E  6YY0ST 09695 0Ol
191°6L1 19161 €6TLI- HUNHNI 0 ‘0 0
D'V H'V CDH-.H LCDH—-.9)- S Foo) w1
1o s 10uh M-f

BJW 1°0 = .4 = amssa1q ajeis pIepums

N $1'867 = 'L = amyusadinag ouasday Adeyug

{6)'owtg

(Gagon) eplwoig whuapgkloW 8pL'S52 ='W

*(5961) €01 19 “V 19§ “unnQ) "sky -uedsy -50§ [e3Y "SILVY ‘0FY J g
"8L0£6 “(8)"IGON ‘19-0£—6 ‘(311G *8L-1€—¢€ “(S)OW SOIQEL [BOMUAIOULIN L, AVNVI,
“(EL6D 6¥T ‘S6€ “way) Syfe “Ssoue Z ‘ueuuadd ‘H,
(£L6D) ¥1 8 "W 311G PIOS °f “[PNUML, ‘W PUE “3J0ID "L “I9JEYdS 'H,

emsny ‘euudat *£oualy A3isug onuory

JRUONIRWWIAIU] ‘MDY AS1oug Snuoly ul uonedsiqnd 10j PINIWQNS 3q 03 M3IAAI Jo Jeap Areusunud g/ 61 ‘62 3oquiaidag Jo UONEIIUNUILOD
Teuossxd Kapoxpag ‘eiwojije) JO AusIsAmn *A10R10GE] A3[NIog F0UNMET ‘UOISIAI] YIIeasay JE[ROS|O PUB S[ELRRIN amag
EELIEVETES

‘uongmoEd 3y u popnjdut
are 001y £q past| se _wd ZpL €] 01 dn samwis [jv 3omarg AQ pa1saSBns s *, O] “UOT 331) ) SB AUES S 3G O} PAUASSE AL SUOHNQLIUOD
2UONIJYD AL, IoMAIY WO SALWNSI Are $Auanbasy {euoneIqia Aels punosd y pue Yi3ud| puoq (S 1o JO AIMDANS Jesul] AL

Kdonu3z pue Aioede) jeayq

»1-10W- 182 (9L “(8)"1gOW Ut punoj fet ueys 13ySiy wYMAWOS *_[OuL-[e3) §68 = A TGOW)H™V

K313u3 puoq ueaw  SPIAIK SIYL “(,_[OW- P 8 F SSIL) ,_IOW-[ 07 F L1 = (8 ‘UGOW), 4™V SIa18 ()1 pue (YO 10§, T1EP AVNVS UM

PaUIqUIOD (3 0), H'V JO anjeA YL *(,31qes ()" IO ) UO UOISSISIP 31 395) 20uIp Aq uweunaddo £q paureigo goj jo samssaid

rerred a3 01 1yS1om ou dae8 Jomaug ;1P 42 “1ayeydS Aq pauodal Y ££7) PUR M £70] 18 LIGOW 10) BIEP UOHBWH|GNS YILM JUSISISUOD S 3N[eA YL,
sopou Surpuoq Suisn 1amarg AQ pAEWns3 12Ys St (,_[0W-M 18 F 09 L91) ,_[OW-[EY 0T F 0°0F = (M SI'862).FFV Jo anfea paidope Sy,

uoneuuod jo Aideyjuz

1-w2 [ZI0810°0] = °g aueisuoD) Jeuotieioy
J081] = 21g-0N-1g :9(8uv puog
v [2v°2) = 1g~0W Poumsiq puog
[*=q] :dno1D wiog
[2l=0 1 3yS1op wnguend) el punoin
(Mloog)
@109]
(1){oog]
LD
saIoRIaUL32Q pue sauanbar] feuUONRIQIA

fenl [epegrd
11 hiozen)
[6} fogoz1)
[€] forszil
) §7X4))]
[6] [ogeL81]
0] lozszenl
[s] 09699
[€] lorevtl
(11 0

8 us 'y

_|
SBIaM WEN) PUE S|5AYT J1UONIT

low-pi [¥8 F 7291 = (M ST'860) H'Y

i e 2 o - e Be p-lout-,_3-f [8 ¥ 0712€] = (1 S1'867)S
,_Jow- F = (10

SVYD Tvaal (z1gow) aprwosg wnuapqhiow

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

496

(B)reNzag

(c1geN)) epiwoig wnjpos

2oy—
916~
w08e~
¥39°€—
wsE-
SEE—
S0£E—
wre-
1£0°€—
SRYT—
SELT—
ST
SIvT-
SYTT-
690T—
PRy~
1691 -
06t1—
6LT1—
850°T—
928°0-
£85°0—
9780~
950'0—
8270
6150
880
981'1
svsl
9261
veET
69LT
o£TE
LELE
Ty
65y
16t
Lo
1169
e
1598
696
6501
00021
LESEL
18691
16L°91
18881
11T
6v9°€T
18192
897’67
LITEE
SSO'8E
Wy
68L°€S
BBY'6S
86V'L9
i
8668
80106
£56°901
wo'lel
SOREST
FLININI

N 30

(129 1) +961 $0quaKdag (INTIIND

(une 1) y961 Joquandag :SNOIATH

955°29% 98L'ISL~  y6I'ELY YEI'SIS  000L6S  9CIER 0009

XY 6686vL— 18849V 608'91S  €09'G6S  9CH'ER 006

oLI'TTY LWL~  L9S'9SY €OU'SIS  I8I'v6S  9€IE8  008S

120°207 8YSVL—  CSTSVY S60YIS  96L°T6S  SEI'E8 Q0L

668'18¢ 090 tFL—  OP66EY YOL'TIS  ¥9TI6S  SEIER 009§

20819 oSETL—  NTTIEr 68TIIS 991685  SCIE8  00SS

LIvE OLOPL—  EIEETY 0S8'60S  1YT8’S  PEI'E8  OOvS

yILIZE I8TEEL—  Q0O'STY SBE'S0S  L89'98S  ¥EI'ES  OOFS

80L°10¢ W06'LEL—  989'90 $68'90S  €0I'S8S  HEI'ER  00IS

6TL18T 129°96L—  €LE86E LLESOS  68YE8S  €EI'€’R 00l

£LL19 YEP'SEL—  650°06€ IE8'E0S  €¥8'I8S  €EI'E8 000§

198°1v2 WEvEL—  opLISE 95TS  £9108S  IEI'E8 006K

626’172 6IEEEL—  CEVELE 159°00S  6vF'8LS  TEI'E8  0O0sy

8£0°70T 16€ZEL~  OTI'SHE YIO66y  669'SLS  IEIER  OOLY

991°Z81 LISIEL—  LOF9SE weLek  11I69LS  IEI'E8 0o

TI£°291 VELOEL~  v6VSKE IWo'S6r  VROELS  OEI'€8  0OSH

AUy TYY WOOEL—  ISTObE WeEer  9ITILS  OSI'€8  OOvF

699°T1 LIY6TL—  89%IEE 9TITEY  SOEEIS  6ZIES  OOLY

158°201 16U8TL~  SSSELE TICO6r  6YEL9S  SIIER OO

LSO°ER 6TT8IL—  WTSIE LSY'S8P  OVE'S9S  LTIE8  0OlF

T 6ILLIL~  626'90F 195°98y  €6T€9S  LII'€8 000K

L0S°EY WTLL- LI9R6T 09Fsy  88/1NI9S  OTI'ER  006E

6vL'€T SSTOTL—  YOEC06T €698  6T0°6SS  STI'E8  00SE

1007 S6V9TL—  T66'18T 86508y  ZIL9SS  PTI'ES  OOLE

LELST— BI9LUL—  OI9ELT €IS8LY  SESPSS  TTIES  009¢

ROF"SE— 6T~ L9ESHT YLESLY  €61TSS  ITI €8 00SE

WIsS— S8O°CTL—  SSO'LST 6LIVLY  YRL'6YS  OZI'€8  OOVE

606'vL— 66Y'STL—  EPLSYT 9TEIY  WELFS  SIIE’R  QOSE

9v6— €SESTL— wEYrore 019°65Y SPLYYS LITE 00Te

OEEI i~ wTSIUL—  OTI'TET 6TTLSY  OUTYS  SIIE8 00l

9E0PEI— oLI'STL~  GO¥ELT SLLYSY  ISC6ES

orLEsl— SYI'STL~  86vSIT ¥STI  £95°9¢€S

el — 0SI'STL—  L81'L0T 1S9'65y  LYO'EES

fy1°€61~ 061°STL—  9L¥'861 L96'9SY  $T9°0£S

SSFTIT- TSU~ 95061 6Y Sy 8RVLIS

95°TET - UCSUL~  SSTTSI oTTISY  6ITVIS

08T'TST— USSTL—  Op6ELl 65E8FY  9£80TS

100°2LT~ 6LYSTL—  9E9°SII F8TSHY  00CLIS

0£L' 16T~ SLESTL—  LTELST YOy LO9EIS

69y 11£~ €609TL—  610°6V1 08LSEY  IPL6O0S

617156~ SEECOTL- 11OV TEESEY  889°S0S

186°0S€— 965°9ZUL—  YOrTEl WwLicy  Lavios

|SLOLE~ SLEOTL—  860FTI 66U 9E696

055065~ 9ILLL—  €6L§II 9LOYIY  6RT'T6K

19€°017~ €LVLZL-  63VLO1 YLE6IY  SSITLSY

061°0EY— 06L'LZL— 98166 UYSly 9L I8y

140°05% PISIL—  §88°06 ISUIly 6909y

91669y — wrstL— 9858 16€90F  616°60%

9IR'68Y— 98LRIL—  68THL OLE10Y  SLTEOY

910'86Y ~ WFEES—  966'S9 99096 290°9SY

€ITT0S— SSSTES—  LOL'LS SSY'06E  T91'sKY

18TH05— 06TIES—  vIV6r 6ISHBE  SEV6EY

0IT'LOS— LL00ES—  spl'ly ISTRLE  LRY6TY

L6605~ 12L'8T5—  ¥88°TC SLILE  TSOsiy

1SS°ZI5— TELIS—~ ST 6L8'VOE  LE6'SOV

188715~ L6LSIS—-  €Iv9l 1IZUSSE  8Y606€

0¢6°S1S— S96¥TS—  LIETL SY6vSE  LICIRE

£88°916— 6L0VIS—  ofT8 €IVZSE  vOLUE

RTYLIS- neLis— Wiy 6T6°6vE  £98'19¢

[P YIS— tProsr—  sYI0 0S6'8YE  SYP6vE

PIEPIS— |YEo8Y— 0 6Y6'8YE  EYERYE

L96'805 ~ oICELY—  1E8E- VTOSE  LEGTEE

LoL105 - 6S6'1Ly—  6TLL— 96198€  ISS'LIE

800'98y—~ O0ZEEY—  206¥1- ISELIY  T9€'89T

KTERIY — 8TCROP—  €86°61— ALINLINI 0

2D'V H'Y CLH-H  HICDH-.01- .§ bl p. 74
oW o Jout, N -f

BJIN 1°0 = .4 = 3ss3ug AMG paepurlg

M S1°867 = *L = Jumjesadwa | duaidjay Adeyjuyg

(6)eNvg

(tligeN)) epjwoig wnipos v5787°502 = ‘W SV 1vIal

(0961) 6151 ‘T€ "sAyd "way) “f ‘amoydg °f,

“(8S61) 98€1 ‘6T "SAud W) [ ‘zumoysag °f,

"(8561) ¥40Z “08 "20S WD W °[ “S0lAe] "D Y PuE SPIEYALY H N ‘SLO0g W.O °T ‘woolg ‘H,
"(I1Z61) T91 ‘LT "WaYy0N23[g “Z WPV d Pue S1aquatresy oA H,

(1261 Lp1 411 "way) wasje “Siour 7 ‘vepSnpy °S pue yny "0,

“(8€61) 10¢ *9 "sAud ‘way) [ 1swmuIm H T pue 3akey F °f,

“(861) SE01 *OX "sAd "way) °f ‘[requiry g D pu uiSod g ',

“(8€61) 10T ‘T ‘111 "398 “Alu[) OPIERIOH 19§ d8 [ ‘BMIN "M,

"(1961) 855 ‘v "sAyd "way) °r “Jolke ) "H G PuL “If Yrws "L "M ‘Tq 'S,

S9oualaeay

W3 o 01 X 9E8Y°TS1 =27 pue ‘601 X VTIOEET =1 ;. 01 X €1Ly61 =1

A el jo siuawow [edidupd ayp paewnss sem wSom wmuenb Aers punoid 4L ‘[Spow pawnsse ue woy [;moyeg £q
PaE[no[ed aram sarduanbay [emonesqia Ay czimoag Aq pauodas eep parejal 3y uo Paseq ParRInd[EY M $3|SuR pue IdUBISIP puog

Adosjug pue Ayoede) jeay

*2]qE1 SAOQE I U PaISI] SIN[EA
I SI'860). 'V X1s 3 Jo 33e1aae 1 st pardope (,_jow-Y gye'98y—) 1-1OW-TBXY $T°91 1 — = (M S1°86Z ‘S TIGTeN), IV JO 3nfea 3y,

"pasn Suraq anfea me] pIg ) A[UQ 44
'SIN[BA ME| PIE puR puZ ) JO ISRIIAR X)) UO Paseq,

TL911— (345% LIS (8yageN « (ugeNz (1P 12 woojg
009t oSy LLSY (Gyag%eN « (1igeNz SUPAUQLY pue 31quatresy
00911 — oL’sy sy (8Y1g%eN « (ugeNg SUEPSNN pue Jjny

++€9°C11— £I'LS 8L89 (BYagieN « (whgeNg AU pue sakep
10911- 0896 6995  (3f1gleN « (LugeNg (requiry] pue uiSoy
80°LIT— 1S9 ¥8YS  ()1gTeN « (ugeNne BAIN

|-low.-feoy M| pIg Mef puz uoneyy unog

+(1 ST'862) 'V 1 10W-[8) ‘(A S1°862). H'V

'SMOJ[0] SB aTe S) NS JY ], "PAARINdfed U M (N S1°86Z ‘S CUGTeN) H'V Jo sanfeA AL

“Spoyia me] prg pue puz 1 yioq £q uonezisodea jo Adeyiua sy stenfeas o) pasn a1om pauteiqo sny (8)71g%eN jo samssad [enred ayy,

“(f1gTeN) Jowip ay) pue (JgEN) JIWouow 3y yioq Jo samssad enured oy Jo wns oy st (8)1geN jo samssaid sodea pauodar Y1 ‘sp1om Iayi0 Uy

"PIUNUEXIA3 dm sJ0jEBNSsIAUI snotaad ay) Aq pauodal (Sugep uo eiep amssud sodea o) 30USH Y pEp| 01 €671 JO 9SuRs arnprradiusy ayrur

SISUHP JO g L] O L§ Sulejuod anixiw jodea auyj, - IOW-IBY €71 F 6'Ty 3q 01 paten(ead sem (M 00€1),3'Y) AS10u2 UOLBLOOSSIP Y, ,"[P I2
71 4q pa1pmis u33q sey (SUgENT = (S¥(1geN) uonoeas oy 05 (31 YEFI-E6Z 1) SrIsuod winuquinba a jo ssuspuadsp amesadwa L

uoneuuod jo Adjeyiug

S9-8 [, _O1 X 0T6v6'€] = 27°1¥[ “euau] jo siawopy A Jo 1npoig
6011 =1g-eN—1g  :[11] =eN-1g-eN .S9[3uy puog

Y [sL°7) =1g-eN soueisiq puog

[%q} :dnoiny yurog

v=0 [1] yStom wnyend s1mg punoin
(NIgzz) (lzoz)
(DIgs1] (Dloz1)
Dlperl (Dlesn)
wI ‘a um ‘a

- i—
$IVRISUITQ pue saousnbaly [euonRIqIA

(-[OWY LL°E = SE°98Y~ = () SI'86T) 'V

1-low _3i-f [6¥6'8p€] = (M S1°862).S
-IOW-IY LL'E F €€ 89p— = (N 0V H'V

(*1geN)) epruosg wnipog

J. Phys. Chem. Ref. Data, Monograph 9



497

NIST-JANAF THERMOCHEMICAL TABLES

(B)'oug (15019) apixo aujwoig
[GEQ 179661 W INJQAND
1se- 8LIOIY 88€'89 STO6LE 0L6'SOY 8009y VLIS
185~ 8% vOv L5589 80T €€ 670 SOV 0£8'6Sy  ELI'SS
165°€— 16L°86€ 8EL'89 06€LIE €110V SER'8Sy  TLIBS
w9E— T01°€6€ 0£6'89 €LS1IE woIeoy yIgLsy  IL18S
y19°€— 91¥L8€E YET'69 9SL'S0E S61°707 $6L'9SF  OLI'8S
S19€- YEL'I8E 569 656667 LTIop SvLSSy  691'8S
8E9°€— L50'9LE £85°69 €TIH6T ZIzTo0r 6L9FSy  LS1'8S
0s9°e— YREOLE 61869 90£°882 £61°66¢ weESy  99I'ss
¥99°€E— SILH9E 880°0L 687'78C 651°86€ veyIsy  S9I'8S
LgE- £50'65€ o80L £19°9L7 SOI L6€ YSEISY  €918S
69°€— S6€°ESE 059°0L LSSOLT 1£096€ €0Z0SY 918§
oLre- EPLLYE €560L 1+0°59C 8E6T6E SWery  091'8S
€wLE—- LEOTHE 0LTIL STT6ST €28€6€ SIRLYY  8SI'SS
6ELE— 8SYOEE 009°1L 60V €ST L89°T6€ $099F  9SI8S
LsLe~ 9Z8°0£€ ean €65 LT 62516 ESESHY  YSISS
SLLE- 0T STE 66T 2L 8LLIVT LYE06E SLObYy  TSI'8S
y6LE— 98S°61¢€ 999°TL €96 SEC Opi'68E LUy 0SI'8S
PIRE— 6L6EIE TOEL 8PI0EL 606'L8€ ity 8vIsS
SE8'E— 08€°80¢ LreL b 433 44 1€9°98¢ £90°0Fy SP18S
/€~ 16L°20€ 8IS€L 61S8IZ S9£°S8E 79986y TI'sS
188°€— 117167 viThL SoLTIT 050'+8€ Ty 6EIss
906€— 19162 TI9ML 163'90T 90L'T8€ SSLSEy  9EIBS
U6'e— 180'982 10'sL 8LO°10Z 62€13¢€ syTyey  TEl8S
096°€— TE508L Lov'SL $9T'S61 0Z6'6LE P6OTEF  6T1BS
066'€— y66LT 86L°SL Tsy681 9LY'BLE Wwrisy  STI'sS
wwov- 9P 69T 181°9L 0r9'esl 9669LE yov 6y oz1'8s
S0P 6V6'€9T PSSOL 8T8 LLL LLy SLE 08LLZy SIS
160'y— LUy 8ST T169L LIOTLL 816°¢LE 1320074 4 011°8S
67— LY6'IST ySTLL 90791 LIETULE LSTHY  YOI'8S
oLiy— e use 96£091 1L9°0LE Uy 860'8S
€1Th— 986°1+T ust L8SHS] 8L6'89€ LOSOTy  160°8S
Ty 125°9€C TSISL 8LL'EYI SETLIE 8ES8Iy  £80'8S
[15% & oO'1€2 00b'3L OL6Trl 6£Y°S9€ 00591y vLO'8S
9P — 919°§TT 819°8L rLet L85°€9¢ 8REPIY S90'8S
£y — SL1'OTT L08'8L LSEIEY SLY19¢ L6tziy S0'8S
18y - wLvie £96°8L 4474} 669°65€ 0660y  THO'BS
95— E1€°607 L80°6L 6vL611 959°LSE ISSL0y  6T0°8S
0£9 v~ 688'€07 6LI'6L LYGENT OvSSSE 80°S0y  ¥108S
TILy- 897861 6ET6L ov1°801 OYEESE €0ST0r  966LS
ws— 6v0°¢61 69T 6L Lye ol 690'1S€ 08'66€  ILELS
006~ 1€9°L31 69T6L 15596 ToL8Ye 8L696E  €S6LS
600°S— TIT L8l wTeL LSL'06 6ETOVE S00P6E  LIGLS
o€l S— 16L°9L1 631°6L 99618 1L9'EPE SLRO6E  968LS
$9TS- L9£1L1 €116L 8LI'6L 166°0vE 9CL8E  6SELS
Liy's— 866691 910°6L YEEEL 631°8€¢€ 0908E  9IRLS
685°S— 105091 006'8L SI9L9 YSTSEE 0€E08€  €9LLS
8L~ L50'SS1 99L'8L w19 YLIZEE LyE9LE  00LLS
1109~ w96ri 919'8L 9LO9S 6E6RTE VLOTLE 1Z9°LS
yLT9- SETTPI 1Sy'8L 81€0§ YESSTE oWL9E  EISLS
¥85°9— ¥59°8¢€1 1LT8L USTy 9v6'1Z€ WML L6ELS
$56'9~ osI°EEl LLOSL Ov8'8E €91 8I¢€ €00LSE  YETLS
0V'L— LE9LT1 698°LL Leree SLITIE ¥8605€  9IOLS
weL— SE0TTI SYO'LL oL 986'60€ SSTHPE  LIL'YS
$69'8— yzsoll LyLL 88L1T ¥19°50€ 6EL9EE  €6T9S
959°6— 0z601 €8I°LL 88191 8TI10E 80I'SZE  ¥99°SS
R6601—  LLZS01 196°9L 1990t 110967 PHOBIE  $89WS
00EI-  ¥65°66 L8LSL urs £€8267 €1090E  B9O'ES
19891~ SE8'96 yLS L0 £60° ¥18°062 €EI'I6C  8£T0S
W6sI- 20696 859°L01 000° €78°067 €I8°06Z  891°0S
SLLOT—  €EV66 $866i11 L9€T— 8E9'167 891°I8  SLOBY
LuoE-  SL9Eol £61°1Z1 YOLY— TLTS6T €SLILL YOSy
WYLE~  6OTS0! yIETT $88'9— STI'S0E 8165  8I6IY
€8065—  TITEN 6SEETH peT8— 126°1€E 8L6TYT  OSV'8E
R0FETI—  1IS8II 61T¥T1 vZLo1- wsTLUEY EWLIT  6ISHE
FLNENI - 00121 001 #21 66571~ FLUNIENL - 000 000"
iy 301 D'V oH'V  CLUH-H  UICDH-.9)- S el
110w RN
BN 1°0 = o = nsSA1] 3jEIS PIEPUEIS M §1°867 = L = ameaaduia], 30y Ldeyiug

-SNOIAHAd

(6)rona

(xa018) apixo sujwolg $208'SLE =W SEY [eapj

(L6t "qnd) 1-0Z1 ‘Ly0IZ “ON “(9L61) WS "asondads uewrey Juo) I "301d INOJ 'V PUB ‘INOJ °f BIAR] D V TSEd "1 Ty

(S661) 03—LOST ‘66 WD "sKUJ [ 397 [ "Ly,

“(8961) 888 “(SI) "UNWIIOD) "WYY S3WY, °f °f PUe *sauof "W d °f ‘(19qdwe) Dy,

“(8L61) EELT T8 WD SAYJ [ ‘X0 " "M PUR ‘DISMIZprRwWS Y ¥ IN[EM N neadl 3 'd,

“(b661) ‘dd 19y ¢ "ON ydesSouop ‘ereq oA WY SAYJ °f x0%%f " W,

*(L861) 1 °LST 19ONS oW ' ‘Jawn] °f °f PuB ‘PYOXEIOd "W WALV °d,

“(0661) 6101 “Z1Y 90§ WD "Wy °f ‘SUnoX v "N Pue 333ds " "W VP3O 'S T "UOSEAY] "M,

wap) “sAyd °f ul uonedtjqnd 10j paNILGs ‘UROD "V F PUE (PO 'd 'S "H

(T661) 6-LLE “(9)€ WYD 30NNG eAON I,

“(ssaxd ut *9661) "WAD "SAYd [ HS661)

-ddy 1 ‘9Z179# TING “Ki012I0qe] [BUOHEN USABYNOOIG ‘UMY g "y PUB SupyZ "Z ‘ony "D—'S JoNS [ 71 'SYUON 'S "d “Jf woyl 'd ¥,

*(8661) paustiqnd g 01 :s3[qeL [BIWAY0ULAL], AVNVI,

(S661) 0S—€¥11 66 WAy sAyd °[ “Japjoyppngd g °f pue OPUElO 'f °f,

S92uUaIvjey

“SUOHEINS[ED SY) U1 PSPN[OUI JOU SI IS ST “31BIS JIUONIIY3 PIIXD 11y 3 Jo uolisod A1 01 SIJ3r S SWNSSE IM, “(; W p[ LSE)
V 008Z 18 paaIasqo sem pueq uondiosqe Suons v 7DD ul OF1g jo endads uondiosqe 19oiARNN ) parnsedw qAsAonsoQq pue ey

- *SUOIOUNJ [BULISY} Y3 1934§8 10U $30P SIY) ‘PISIIA AR 1D 12 11oqdure) £q psuodas fa pue 'a Joj saneA A 1Yl
PaEIS 70 12 NEASL YSNOYI[ Y IUSWAAISE JGEUOSEAL UL A5e Yotm 4 PUE '4 J0) San[eA POPISIA ;,_(X1IIEwW JO PISUIPUOI) SIS aproads [y

“(V $98'1 PUB 671 |) SUOHEPUSURLOIAI N0 s judwaaufe ul ampnys & p3ppoIk 2] Aq suone[nofed

repung sanjea pardope 1m0 Yim SIS JEUOSE UI Are Yorym (,_Wd £]9 Pue O8] ‘¢1S) saouanbay [uonEIGIA PIALISP~(1)ASID

~ suoneno[Ed onut qe Sursn | 93] (S F ) , WO 081 =% paydunt Apms uGoD) pue I[N AP JIASMOY 4, [P 12 froqduwe) jo Apmas

enoads Y1 pyos o ux pauodar | _wd /6] = %2 JO SN[BA V " ]D 12 UOSBAYT PUB |1 12 US|V D 12 [NBASY, £q patpnis se [edIpel PAIejost Xinew
uoSre 1 Jo eno>ds paseijul Y UO PIseq UL SIS ISAYL, x0%ef £q Pa15938ns 3501 e (£4 ‘14) sa1ousnbazy [UOHRIGIA PIPUSURLOIAT R|L,

601 X LLIIH9 =7 PUB ‘(. O1 X 681179 =57 ‘¢._01 X 88yST = Y] e (Juo-3

ur) eruau; Jo syuowow [edidund 3y, £°G11 JO 38U puoq € pue Y 608 1 JO YISU3| puoq B PaUILLIAP ‘SUOHEINDED ONIIUE GE JO PIE 3Y) iln

,fEAON ‘uostredwod uf “syiys 5401081 WOL PABWLSI SeM €T [ JO an[eA © a1sym (SIpIS Y] XLNTW WOIJ PIALIAP 3n[eA 3} Yiim JuawuISe

pood ur s1 3[Sue puoq Y, YV (00 F $8'1 B yiBud] puoq O—ig Y Pue T + TII JO JjSue 1g-O-Ig © M 1U3Q Sem d[ndsjow sty Jo

s YL 410 12 UOSEAYT JO APNIS SVXT 5pa-) JUIWOIQ WO PIALISP sem 30udpiaa Sutuoddng “1dope am yowim “yT zi 1 = (1g0Ig)>
PUE v 6Tyl = pauwap aaey ‘(@ugord Jo s:awodolost sanp jo enoads aABmoLm Sy woy [fUYOD pue AN

. Adoajug pue Ajoede) jeoH

O _jow- 8 F €8 2q 0 PpALMI[EI SEM
uoreunoy Jo Ad[EIua ays ‘(13 SISEq PIPURIXS UB PUR SUOLIZ[NO[EI ONIut Qe UO paseq ed ut) NEAON JO XU3YIS UOLEWIISI ) Sursny “anfeA
paidope 1no yim wawaalse pood Ul siYdym | _[ow-{ $1 1 JO S8[eA B P31k pinom siyl, “(S1g0sg pue (8)01g usamiaq dysuone|ar Fejuus
103 £1dde 01 (7 1) ssaquunu 2 Jo oner AN Jredionue pinom am *3[qeuose are (3°01D0), H™V PUB (QID)IJ SIN[eA Sy 1B Sujunssy “anjea
pardope 1mo suoddns anjea sy, _{OW-Y §°€ F 9°L01 = (SI'S6T “3°078), H'V 2I[I[Bd 2m ,* VNV £q uaA13 (81 OH 10} suonouny feunisy
pure ajqes sup w1 pajussand suonouny [euuay 3y Suisn ,_[ow-r} 0L'6 = (3 862),D°V PAUIULALP AL IGOHT=OH + O71d onoeal 3y
10 wEIsUod WnLqIInba SY) PAUNSEAW JIPIOYENG PuUe OPUBHQ "UoEuLIO] JO Ad[EYIus Ue 0} SuIped] SIIPNIS PIIR[AL JSYI0 2A0Y) Ase A,

dope am YoM ¢, _[ow-My §°€ F 1'4T1 = (N 0 ‘OF18) K'Y uoneuLio) Jo A[EeyIua Sy JO An[eA & PIALISP ey
*£312u3 sourreadde pue uoneziuo! Y1 Yim Suofe ‘0lg Jo wnndads £ousioyys uoneziuoioloyd wosy sinsas ewawpadxa Swsa 1o 12 woy |,
uoneuuog jo Adjeyiugz

M-8 101 X $808'8€701 = 2AIY/ BILSU] JO SIUSWOK AP JO 10npaLd
FT Tl =1g-0-1g 91Suy puog

Y 62181 = O—ig :9oueIsiq puog

=0 15 :dnoso 1utog

(D ¥'ee9
(1) o081
a) rozs

u ‘a
I-
$91oRI2UaSa(] pue sadusnbal [euonRIQIA

1 00 VX

'3 ot AmIS
14Siom Wwnend) puB [3A] J1UONIIJ

low-p ¢ 901 = SI'860).H'V
Iow-ry €€ T 1 HT1 = (N 0LH'V

\-IouL _3-f T 5 87062 = (3 ST'862)e§
,-10W-11 § F §GE = (A 0V "V

(1go.g) apixo aulwoig

J. Phys. Chem, Ref. Data, Monograph 9



MALCOLM W. CHASE

498

(6)oug (o1g18) opixo dunuoig
(72q 1) 9661 Yuel INTHTHUND ‘SNOIATAd

8€6T— 6IF°LEE W8T LTr6te ver'sly 800°C8Y €LI'8S 0009
LS6T—~ $S6'EEE [A{1 {74} [11Ex74s ETLIY 1078y TLI'ss 006§
96T~ 8Y°0EE w6t €6V°LIE 9679y 9€0'18Yy 1LI'8S  008S
L66T— £10°LTE ¥8€°6T1 9LYIIE SYESTY STO08y oLI'sS  00LS
810°€— 143743 6857621 658°50€ LLEYTY S66'8LY 89I'8S 009§
oro'e— 980°0Z¢ L0671 W00t yeer ey oLy 918  00SS
£90°€— 67991¢ 8E0°0ET 9TTY6T €68V 0889LYy 9I'8s 00vS
L80°€— ILI'ElE ¥8T 0L 601887 oULEITY wLSLY 9186 00LS
1nre- LIL60¢ €950l £65°T8T [0, 431144 Y89vLY €I85 00Z§
Lere— ¥8290¢ L1g0el 9LL9LT S8U6IY SSSELY wWIes  00ls
rore— WL 901°1€1 096°0LT T8I fOVTLY 1'8S  000S
wIe— S1P°66T 60r°1€1 169 Ly STTILY 8SI'8S 006y
1T¢— 686°$6T ozLIt!l 6T€°65 w0091y 670°0LY LS1'BS 008y
TE- OLST6T 950°LEL €15EST wBPIP <0889V SSI'8S  OOLY
€8T€— 851°68C 00F°ZEL 869°LyT LoLrety ySSLSY €51°8S 009
LIgE— SSL'S]T 9L TEL £88°1vT yistiy LTIV oSI'8S  00sY
wsee— 65£°78T wreel 890°94T SICT1P 696'19% 8pI'8S  O0vy
[ [47.3:1k4 66V LE1 €STOET $80°01% EE9Y ARSI 14
aye— €65°SLT v88°EC) SEYYIT 1LT8'80V YoU Loy €18 00TY
89rE— nrue SLTYEL Y7981 orsLOP £98°05Y ori'ss  00l¥
1$e— ¥98'89T 1L9vE1 HSTI STTIOF 8IV°6SY LEVRS  O0QY
9557 E~ viseo 0LO'SE L66'90T 088'F0F 9S6'LSY vEI'SS  006€
+09°€~ SLET9T 691°SEL 81102 £05°E0y S oSy OE1'8S  008¢€
¥59'E— SY8'8ST €98°S€E1 1LES61 £60707 968 Sy 9zI'8s  00LE
R0L'E~ 243374 95T 9t 6557681 8Y9°00F €0C°ESy Lgs 009€
yoLe- 61TTST or99oLt LyLesl L9166 999°1SY L11°8S 00S€
$I8'c- 68T €10°LET SE6'LLL LoLet 18676V TI8e  oove
888°¢€— 9E9°SHT wueLet yIrTLl 88096¢ Ty L0018  00¢E
956°€— 19¢°7%T viLrLet r1E991 SRYV6E &SV'SYY 1018 0OTE
670Y— 960°6£T LEO'8EN $05°091 8€87T6E PIotHY ¥60'8¢ 001t
901'y— W8'seT LEEBEN S69FST hrriee 60LTYY LB0'8S  000€
681'y— $65TET £19°8¢1 Leggyl 00v'63¢ (X4 6L0°8¢  006T
6Ly 65L°6TT 198°8¢1 6LOEPT wWo'Lst L35y 0L08S  00ST
SLEY— 1€1'92C 080'6£1 LT LS 6YL'S8E 1659¢r 09088 00LZ
8Ly y— o16TTT 697651 LOV'IEL SEVEBE [t g 434 608§ 009C
065 v— L69°61Z oTP'6€1 €99°621 3S°I8E £y L£0'8S  00ST
ULy— 88Y91Z 05S°6E1 09¥611 TIg6LE veL6ty €208  00bT
e v—- S8TEIT £r9°6€1 650v 1 Y69'LLE S8TLtY LOO'8S 00T
886y — SRO0IT YoL'6€1 65§T801 86¥'SLE LnLvty 686'LS  00TT
oS- 988'90Z yEL6EL 19¢°201 6I1TELE oloTzy 696LS  001T
0zes— 689°€0T SEL'6E] £99°96 6y80LE ey O6LS  000T
(413 06+°00T 80L°6¢€1 U806 £3£°89€ 0I1T9IY 816LS 0061
STLS— 06T°L61 LSY6EL 180°68 TIZSOE 080°€lYy L88LS 0081
Yo6'S— 980'F61 T85°6¢1 S6T6L 8TI'E9E L 60Y 6v8Ls 0oLl
1£29— LL8'061 98Y°6€1 TSEL 128°09¢ 99TB0Y S08LS 0091
SE69— 799°L81 1LE6E1 YEL'L9 18€°LSE LESTOY wLLs  00st
1889— EVF81 8ET6EN 96’19 L6TYSE £66°86€ L89°LS  00p1
187°L— YoT 181 680°6€1 L61'9S ¥so'ise €8TV6L S9LS  00¢!
SFLL— 8S6°LLL STE8ET 13405 WLt 9L9°68¢ 605°LS 00T
96T'8— 869°¥L1 LLsel 969t oyt LL9Y8E v8ELS 0011
68— oTy'1Ll YSS8EL €96'8¢ 0sToPE SIT6LE LS 0001
|SL6— £T1'est Lyesel €STEE 6vT9tE LeY'ELE 8008 006
Lol - 208191 LTrsel 96°LT 41 rasy 6699t 619 008
80T — €57°191 S6R°LEN £1671¢ woLLe 186'8S€ 9I£'9¢  00L
19L°€1 - 690°8SH 9ST'LET 60£°91 TEleTe £1£°05¢ SEL'SS 009
o51'91 - HYPS1 WrLLl SLLOl 9L98IE sTTore 898%S 00§
wLrel - 6L1'1S1 81T LN [E5%3 osLyie 8TI'8TE OES’ES  00p
9TT9L- £€29°061 /T6'L9L S60° SOLTIE woele eI 00f
Loroz- OEL'0SI 0007891 000 yoLzie YoLZNe S8CIS  S1'86T
1pTe- 60CYS) 97081 T £YSEIE SLLE0E L6666y 0sT
8891y — 619651 6ve 181 668y — qLle SI18T6C 0rsy 00T
asLS— €81°691 T6TL8I1 65TL~ Lyo'Lte SSTELT viooy oSt
e 68— LrotLt 9TI'esl 6Ly 6— 060'95E 86T19T 6Ty 001
6£T°681~  SIELLI fr8'€8l1 wyit- 6LTESY 98T ¥ET rigse 0§
JLINIINI - €1L°€8E €IL€81 SEVEl— FLINIANI 0007 000 [}

"y 301 D'V MV CDH-.H  UCDH-9)- § D owm

11O O -0, _N-f
2dI 1°0 = ,d = Junssaud J1e1s prepuels N S1°86Z =1 = amesadway, Uy Adeyinyg

(6)'oug

{(0181g) opixo sujwolg

aac €ELT ‘T8 "W 'sAU °[ ‘X0 "G "M PUEB ‘D{smIzprewg “Y Y JAN[EA N ‘UnBAdL T
(661) "dd 19% °¢ “ON ydeiSouopy ‘ereq 3oy WY “skyq “f ‘xo%e[ J "W,

*(S661) 08— LOST ‘66 WD) sAyd [ 97 °[ "L,

$20UAIBJOH

*;_Wd 007 M0[3q 3q 01 Pa1oadxa sem (Spotn Surpudaq

1) Jn[eA Za A pue (Yoians 1g-I1g) | WO 9€7 = fa ‘(Yaans Q-1g) ,_Wd 08 = '1 2q 0) pawmsse dram QIgId 10} sawugisse g, WS
wu gZE9 Yitm pazjoioyd aam sILIEW FO-Z1g-3V Usym pareadde yorym | _wd ggz pue $0g 1e Spueq asualul KI9A PIAIISQO "Jp 12 NBAIL,

‘suonep

~UWWO3al N0 IM JUIWIATE JUS[[IIXI UI Are ISAYL °,_WI SIT PUB €51 ‘€6L 3G 01 satouanbayy feuonwIqia SYI PIALISP ‘SUOLIRINO[ED ONIUT

qe Suisn '3 *Q0ID Yim sdrouanbal [euoRIqIA A uo m.._cm:aEcu U0 Paseq PABWNSI ST 24 J0 12 Y NeAd], £q PaIpnis se [edrpes pae|os!
xuew :oc._m Y3 Jo enoads pareljul Y1 UO PIseq e SASAI ISH(L ,"x0%ef £q vamoea:m asoy) A mo_u_.u:vuc JEUONIRIQIA PIPUALLIOIRL 9:.

"sc-01 X €916°96 =37 Pue ‘(. 01 X $808°1S = 8] ‘¢ 01 X 6L0L 't = ¥1 e (u1d.3 ur) eruau Jo siwawow [edpund sy, -1dope om Yomym v

069’1 = (O-39)4 Pue V¥ 015 = (1g-19)4 S30UeISIP puoq pue 1€} Jo o_w_a PuOq & paAuap—(1)dsID-suohiejnd]es onul qe suisn ou‘_

Kdosju3z pue b_ownmo 1e9H

MSI86T

12 (jow-ry [°19) ,_[ow-[edY 9'p] £Q 1g0Ig U d|qeis s3] St O el pAasaSins s)nsar paignofed ayy, “sATIGUd UONIBAI JWSIPOSE

PUR JRUSIPOLWIOY “OLIAUOSE {BONAIOY) JO uoleuIquiod e Suisn spunodwod suluolq diwolern Auew Jo uoneutioy Jo satdieyiud oy pautuLsep
(991 "woneuno} Jo Adieus Sy 03 patejau EIEp [ejudwLIadxd ou $1 AU ‘] g ‘1D *d = X ym (S)OXX ‘sarvads apixo uaSoey oy A 104

uoneuuod jo Adjetyuz

S12-¢8 [;,_01 X OT16¥8LET] = 28] TIL2U] JO SISO AP JO PPOI]
JTE11] = 0~g-1g B|3uy puog

yiigd=1g-18 'y [69'1) = 0—1g seoumisiq puog

|=0 *3 :dnougy jutog

) oz
(1) lost]
a) vo8
e
So10rIaUaZaqg pue sardusnbary feuoneiqip

(3] 00 Lvg

3 L R 41N
WS WMUENY Pue [9AF] JWONdI

i-Tow-p1 [0Z = 8911 = (1 SI'86T)H'V

_ S 151860 low. _N-f [T % LZI€l= (A SI'860).S
,-fow-rx [0Z 5 L€811 = (M 0) 'V

p208°S2L ='W sep |eap] {o1g19) apixO sutwoig

J. Phys. Chem. Ref. Data, Monograph 9



499

(19)*adg (218qd) apiwoig pes “(0L61) *AUSISAIY) SIS SEX3], YUON *UONENISSIA "dYd *A3SUIT "M Dy,
“(1L61) STET *B9T YosIopmIeN “Z ‘WISIUIS *) PUB IPIBIINY "y “WOIESSEN “A “B[0D Wy,

NIST-JANAF THERMOCHEMICAL TABLES

“(8961) 998 ‘€1 way) “Siou] °f "ssny ‘AoseAIf T 1y,

£L61 3qQUIRJ - INTIND 961 YW SNOIATEd (6561) SOET ‘8t¢ “puas “dwoy) “mag O pue duelg e
“(1661) STIT “61 "SAUd WD °f PU2 ($S61) LIS “TL "20S "WYD WY °f ‘SIAMOUY "W T,
(LT61) “POX

M3N 0D pue ‘w3 ‘suewiSuo] Ly d [IA OA . ANSHusy) jeonatodyy, pue JweSiou] uo IsHEAL], JAISUNUdWO) V., OIS "M Ty,
"(1961) “T6S lng suly “mg °§ " ‘Sunyi "D g pue L1PA "N Ny,
“EL-0£-9 “(PYFIDGd SOIqEL, PIOIWSYIOULRLL, AVNVI,

(6061) 1 *8T "A%Y "sAyd ‘snwieY ‘L ‘H pue BImpooD "W 'H,

“(S881) S1T “¥T "UuY PAIM “IPFEYIH O,

“(9Z61) 61 ‘8% "20S WIYD WY ‘f ‘[9YSUNOH A ‘H PUB JWHET ‘W "M,
(6961) dd 141 *t—0Lg 0N Y3 "puRl§ ng BN 'S ‘Mg

(9£61) 10v Ty WRPAINP[F ‘Z “PWIRf “M Pue PPH~UYel "M,
(ZE61) S19T *9€ WY "sAyq °f “S2uwng 'y Y pue uue) "X °f;
(0T61) L6 ‘9T WHPONYIF “Z “Ieunery D,

(161) SLT ‘L8 wayD Swouy “Z ‘oY ' pue suneig H,
SVUAIBJIYH

"SIEISP 10} I[qEY $e3 [23P1 AP 335 "(A SI'86T).H™V PUR *M §1°867 Pue Jurod Sunjaw sy usomiaq
pmbiy pue (21541 Jo duaryyp Ad[eyius 3 ‘voisny Jo 1e3Y Ay Jo wins Xy S (,_jow-} 00°ELY) ,_[oW-[eY S¢'IF = (4 S1'860). H™V
EleQ uolew}iqng

"San[eA OM) Japet a5 1dope op “(;_[OW-[Y £F¥91) |_10W-[ed) €6 = 4TIV PuE N ¥9 = "L aaed | Kosury Aq Apnis Adepiua g, -An
~swpoed SutuuRds [EHUAIAYIP A | _[OW[e3Y L0°0 T It'Y = o H™V PUE SISK[EUE [Puust [ENUANP £q 3 119 = L PAUULINSP 19 12 B[0D
M 619 =L punoj oym . aoseX ] £q pakojdwa sem subjuyoal uuayifod fensia v -uoneSnsaaut 9dodsoA1s g woyy |_jow-[eN 96y = HY
Pue Y 09 = "1 pouodas aaey £W119d pue due(g ‘Apuadar Ao 1gqq Iussasdas 0) jou paSpnf asojaus ase SnwEY pUB WIMPOOD) JO pue
APIRYIYH JO SIuXUUNSEIW Adpeua sy, “samnyeaadwia Sunjaur y3iy o pasnes Kjqeqoid Oqd £q 22g9qd Y JO UCHIBRUILEBIIC) Jey) paisaSdns
2SO snwfey pue wmpoos Aq N 19 =L pue 1preymg Aq ) €94 = VL ore 93urs Sunjow ySry Sy Ul papnjou] "y ZLL O) €62 WOy
S3wrex 2j0u1 MoJ pue BRI 3 £59-9€9 A Ul [[2) SUOHBURILISIIP UIAIS |, “JOI[IW Aq PIzIfeununs uadq daey =31 jo sanfea pauodas 1apjo
gjeq uoisng

“{lews £[paignopun sI PIAJOAUI JOLID A Ing ‘3nfeA (M 08°L1).S
padope i i Jualsisuod K[unud oq jou Kew SnjeA SRYY °,_JOW.[23Y ZEZO'0 = (0°08°L1).H $2A18 ¢5 jo uoneiSoum pue uonejodenxad
eorydesd v o _jows-,_M-f 8TI'191);_[0ul-_N-[e2 $°0 ¥ 1158 = () S1'862),S SoAIS anjea I padope oy woy paauap |_jow-, 3-feo
1£8°9€ = (08°L1*ST'86D).S Uit siyy Sutuiquo)) ‘paidope st onea 1y ‘elep Sures ) woyy |_jour | N-[2 491 = 08°LI).S PoAUp
Jame] o Bury pue A3}9Y "3 1 3y 01 yoeodde ue 10§ SuImO][E JaNR | _jow-, M-[Ed H'Z = () $8°C1),S PSUTEIGO ([OYSUICH PUE Jauitier]

"N 9 18 uonisuen pinbij-pi{os Sy Uel) IANO suonisuen Aue 31edipul 10U pIp
o Kosul] Jo Blep AL 4, "Kasury Aq panodas saidjepus yioows ) wosy , _[ow-[e3 £ 1n0qe AqQ S33pjip ) 009 ' Adjepua Sunnsaz 3 ey yons
[{ews a1nb are sjusunsnfpe Ay, ) 867 JO ANUIIA 31 Ul JAIRD 1jooWs B P[aLL 0) SB 0 I 00P—00Z UoiSas ap ut Kjjeonydeid pajsulpe are sanjea
Adeded ey Jo 5195 iog *M pH9-£L wosj senea Auseded yesy proik o1, Kasury £q pozA[eue sem erep Adjeiua 3y, “Ajjeonded papoouws si
JIYSUSOH pue 1awne Jo eep Kyisedes jesy AL, “1aRULIO[RD 301 Ue SUIsD Y pTy—61€ 25ues o w1 Lagqd jo (uted gg) Adpeus o pamsesw
pfosur] (uorssnosip eiep Sunjaw 39g) wnd jou wsm ssjdures Y smoys <UL ySiy PIAIISqO AR SsTEN PIPIESSIP Ae (3 098-867)
SOuie’y PUB UIMPOOD) JO pue (3] 98L—ELZ) IPTEYN JO viep Ad[Eaud 31, , JYSUOH pue sawtie] Aq painseaus usq sey (4 0'L6Z+'81) 5D

Adonu3 pue Koeded jesy
(9)agad = ()2g + (10)qd (8)  (19)3V T+ (10)1g0d = (0)Ng8Y T + (19)qd (V) Suonseay,
198 810951 - 08079 Y6THOZ  ORESOL 106501 0001 60°99— 89'99- T0¥0T Y00+ 6099 900 + 89'99 80£-88CT € 4  JPull]3f pue ploH-uyef
ov°01 StzeLl—-  18T66T-  OILES VLCI6L  ISYLST  1Z9'101 006 L599- . o s oo 862 ! M e § po® UUED
98$°TH $SLT61— 08¥'Z0E—  IOLEY LEO'I6F  6ELSYT  IVEL6 008 05°99— 98°$9— T0+77— voo+1Is8l 900 = 88°L1 T6T¢LT S v Pt L0 |
125l ¥6990L-  OETSOE—  TWLwE SII'v8l  €E0CEL  190E6  OOL
TET6!1 01602~ WLWE-  6vI'ST OINLLl  9T0°61Z  ¥BLBE 009 Me|pIg  MmE[pUT | jow }-[BO ME] PIE ME] puz b, 774 S0 4 UONIe] 3xnog
ISV 6ELVEL—  ¥ISYOE—  6LYOl ILTOL1  6IT60T  v89¥8 00§ |-low. e ‘(1 §1°860). 'V yug \-Jow-[edy ‘(1 S1'860)H'V eeq
01sZe 1S63vZ-  809°90E- 0618 UTH9  LyLYRI  €STI8 OOV
I18€SY 90T BYLL-  L¥1D GIiSl  0I9IS1  €lgEL OO “S1sK[PUE oy W pOsn S1 ;. |_JOW. 204 66E7 = (3 SI'S6Z 12 I3V), BV anjen Amixne YL , wiEp
1895y L SMH &mmmwu 0 L M__w“ NMM.G_ 3LS6L  S1'36C 3030} 3ANOWOAIYD JO SISA[EUE ME[ PIE PUR PUZ B WL PIUTEIGO SIN[EA IO AL PUE ) G1°€67 INOGE 12 JAIOY PUe aunwig AQ POUNLLISISD
AL TeneD DI EhL pih e Leel o AqeoLBWLIOes ,_{OU-[29% 0SE99— JO ST Popunos 341 st (,_[ow-[ 66€'LLT~) ,_[OUL[E9Y 0 T £'99— = (3 S1'86Z 12 VHId) K'Y
ALUNIENI  LYT'$9T- LTI~ SET61— SLINLINI 0 G 0 uoneuuod jo Kidetyug
M S0 D'V 'V (D.H-H  WICDH-D]- § o B 74 4 1-1OW-MY 8°0 F ev¥'91 = Y ASFHro="11
, tout- oy o,y f——— W §T F ¥LLT— = (A SI'S60) 'Y (IOWL M-f 1T F €1191 = (1 S1°860)eS
BIW 1°0 = o = InSSalg JEI§ pIepuE]S N SI'86T = L = aimeaadwa], duasagey Adpeqiug | ,_I0W-PI €T ¥ T69T— = (M 0). 'V

(s9)tad®g (22gqd) epiwoig pea 800°29€ ='W IVLSAHO {t1gqd) apjwoig pes]

J. Phys. Chem. Ref. Data, Monograph 8



MALCOLM W. CHASE

500

()*qd4g

(21849d) epiwoig pea

€161 1quRRQ -INTIIND

9IST 96— W6l  $09'Lsl
SERT 01°€01 SELEET—  06E9LI
S61°€ 8607011 6SI'8€Z—  LLI'S9I
S09'¢ SECLIT— LITWI~  ¥96°€SI
oo Y we vl - rorwt-  IsLTwl
819 L9Tei - SIFIST-  8ESIE!
0TS virovi— SYI9sT—  STEOLI
66'S sTievi— 989°09Z—  TI'601
€189 9RRLS1— 8ITIT- 6686
1€6°L 9707191~ SSL'69T—  $R998
€26 oLSILI— 19TvLZ~  UrSL
67801 L5981~ SYL'SLL-  6STY9
98T LOL6) ~ 60TE8T~  9HOES
1€5°1 €E1°807 - ISOLRT- e8Iy
LEV61 0IR6IT— SOCLRT—  0I9°0¢
41§74 Ly 1€2- 016'167-  LOY'61
NOILISNVYL y61°8
amort<--> ssvin Y61 8
U1 SO0 rhT— LIS96Z—  t6I'R
608 8Ly $ST—~ SSP'L9T-  LrIo
RESTY KSST- L9 0
) 30 O'V H'V  CLD.H—oH

€LIVST
93E°6LT
96EVLT
v81°697
YEL'EIT
STO'RST
re0TST

S6¥°00T
6£6°161
SILER1
€LOLLY
£2O°LLL
£TO°LLL
6LRELI
R|LR'EL)

SLE'LLE
£ITUSE
19199¢
TISL'6SE
YS6IsE
LILSYE
186°LEE
1L9 61€
969°07¢
6£601¢
IST00E
LEV 887
OETSLT
LSTOST
(413474

8IETIT

LOS'L6)
LOS’L6]

LosS’L6l
oLevLL

’LEELL

JNCDH-.0)- §

7961 YrEW :SNOIATId

0002
0061

0081

00L1

0091
1€y 00st
TE1en oovl
11T 00¢1
00T1

001t

0001

006

003

00L

009

00§

1€1° 211 000°00F
¥STI8 000 00F
vSTI8 OO
€196L  00¢
0RC°6L  SI'86Z
00z

001

0
o) w1

b JOUS- ]

B 10 = .4 = 3inss3uq 31e1g paepuels

110w, _N-f

N SI'867 = ‘L = umjeradwa) duadjey LAdpeyug

()*adua

(*1gqd) epiwoig pes

“(0L61) “Ausiaatun 3re1S SEXIL, YHON ‘ORELISSIA "A'Yd “AosurT "M D,
(1L61) 100Z ‘$T WD °f "Isny ‘Auoyiuy D "y pue woojg ‘H,

“(1961) 1€ *TST Pusy “dwo) *Aineq 4 pue prenozig ‘W,

(6061) 1 °8T A9y "sAyd ‘saui[ey “L 'H Pue uImpooD "W ‘H,

(S881) S1Z *¥T VUV ‘PAIM “IPrEYNT O,

(€961) Ol¥ 6§ "20§ Avperey “suel], ‘YoM 'f "9 Pue woolg 'H,

"(1961) 6 *9 "wayD) “Ziou] °f "ssnY BAOYBAIAX[S "N "L PUE AOIRNUET o'W,
"(0£61) 149¥ ‘TS 20§ WD) WY [ ‘PURIGIPNIH 'H [ PUe WOIRES [ T,
“19-1€-T1 '(3)4g ‘T9-1€—€ *(1)ad SSgeL [BIMUSYO0ULY Y, VNV,
$90UdIa)eY

"y lout-[2oy
0S'HE = (QOL),H™V s3M13 1qm wasaid ay, a8ues N §£1099 91 Ut saIpmis dLIAWORadS SSTW WIGY) | _{OUL-[EY 0T F F6T = ™ Jo
anfea 35eIaAe ue punoj LKuoyiuy pue woolg “pmbiy oy pue sed oy oy 4y 1 1Py UIMIIQ UAUJJIP ) SB PABINIEI St (,_[OW-rf H11°81 1)
1-1OW-[20Y £7°8Z = ("7 "WiIe 2u0 12 (3)16qd = (1FIHGd UOHOEI 31 10§ § = D'V YoIym 1 axmesadiuay Y1 SB PIIRINI[RI ST Y S/ = 4L

eleqg uopezuodep

"uolreuLIo) Jo Adiepud Sy 10§ Pasn IeY) O JE[IUNS JSUUEWS B UL PIIR{RO[E) ST (Y S1'867 I 1194d),S
“TewsA1d o 3o Jeys sy Kioeded 183y A3 YIIYM MO|Sq N OOF 12 PIUNSSE S1 UonIsURY)
sse13 v ) 000Z 01 dn Aidedes 1eay a1 jussasdar o1 pawnsse st pue pa1dope st an[eA SIYY “Y 76 O3 " WOIj SJUIUANSERY Adpepius uo paseq
i-low- _3-[ed g°g7 jo onjea fideded eay e pauodu SKasury “es uarow 3y Jo Ausedes oy o 10§ |_jow., MN-[B2 90 ¥ £'97 pasnsea
aaey Aijned pue pIrEnozig "uoIssndsIp Jqes (0)Ugqd ) 99§ T1gqd A[unus jou asm sajdures a1 patestput paasasqo sunod Sunaw ySiy ap
as0e33q pa133{a1 are eiep sy |, 25ues unjeradusd) pinby st i slwAwWAamSEa Adjerpua pauodas aaey oSTWES| PUE ULMPOOD) PuE JpIeymy

Adonug pue Ajoede) jesy
8¢°09— 08°¢9— YOx €9 €91 %6L89 EE0F TTYL 0001-€TL 4 yil2M pue woolg
S6'€9— 9eTL 98 1 (BAOYBAIASYS pue Aoeniuey
69°'€9— 61'S9— 0¥ 61 €1ro+x0ITL 010+ 09°¢L  6¥8-1IL 91 (PUBIQIP{IH pue wonsesg
ME[PIE  mP|puz | jow. )-[ed me pig Me| pug 144 siutog 3anog

- 10W- 183X ‘(Y SI'867) 'V yug fowr-[e3y *(3f S1'867) H'V — aeq

-anjea paidope A Yim JuAwaSe

Poo3 uy *,_[OW-1e5Y 08 £9— 81 (4 S1 86T ‘1), 'V IO 1fns31 9521 311, “Pasn are ‘|- 1OW-[B2Y £8€°L = (] S1°86T ‘8 “18), H'V Pue | ,_jow.[e3Y

STOT =1 SI'86Z ‘I "Qd)H'V “sanjea Amijixne SYI ‘mO|3q PIIB|NQEl e SUOHESHISIAUN 3am) woy sinsay (DUgad = (5¥1g + (ad

UOIIDEI [[32 3y3 Joj STUSWAINSEIW AU JO SISA[EUR mE} PIg PUB PUZ © WO PIULRIQO 3q OS|E uwd (1), 4’V "pinbi| pue (23541 ) usImIag
(1 ST°860). H~( v19). H *Ad[eqiud u1 2ouasapyip oy pue 1y Suippe £q [e1s£15 o jo 1exp woly paenoed sty S1°86T 1 ‘Ldad). 'V

ouoneuuod jo Ajdeyjug

- 10W-11 8°0 ¥ €491 = H™Y ASFH9="1
1-10W Y [Z1% 2921 = (A S1'860e HV y-1ow -1 [8L8°€LH] = O §1'862).8

800°29¢ ='W ainon (z1gad) epjwoig peas

J. Phys. Chem. Ref. Data, Monograph 9



501

NIST-JANAF THERMOCHEMICAL TABLES

(149)'qd%g (1g9d) epjwoig pea
£L61 1GW0S( -LNTHAUND *SAOIATId
91ST E96— LE6IT- 065 L6l OR16LZ  SLELLE  IEITIT  000T
SE8T YOI€0l-  SELEEZ-  LLE9SI ofI'PLz  €zzILe  IEITLL 0061
S61°€ 860011 6SI'8€C—  ¥9I6LI LP889Z 191998 IEITIT 008l
$09°€ 8EELII-  LI9TYT-  1S6'E51 016697 TsL6se  IEITNL OOLI
9oy TEI-  POILYZ-  SELTSI €6VLST  bS6TSE  IEITLT 005k
819 reTEl-  SIgist-  SISivl 91T LILSye  IENTIL 00S)
0sTs pILOPI-  SPI'9ST—  ZICOEI 106%%2  I86L€E  IEITUL  OOvl
665 STI6Pl—  98909C— 860611 LSORET  1L9'6T€  IELTEL  OOEH
€189 988S1-  8ITSOL-  S8YLOL 16L0€ 96906  I€1TIL 00T
1£6L 9TOLII~  SSLE9T- U6 SSOETT  6£601E  1€ITIL OOl
€276 9LS9LI-  ISTHIT-  6SYSR TLYIT  TSTOOE  KE1TIL 0001
67801 LLS9RI—  SPL'BLT—  OVTWL 60T LevssT  KEITIL 006
2982 9LOL6Y -  GOTEST-  €E0'EY 66V961  OETSLT  MEITIL 008
1£s1 £EI'80Z~  IS9UL8T-  OAFIS 617981  LSTOST  IEITI  OOL
NOLLISNVAL oSSy €6I0RI  S060ST  I€ITI1 00OWHS
QandIt <-—> TVISAYD L60'6T €61081  SLESTT L9906 000VHO
ET6! 016022—  IOLTWE~  6vI'ST OIFLLl  ST06IZ  ¥SL'ER 009
€259 GELVET-  PIRVOE— 6LVl 1LT0L)  6ITE0T  ¥89¥8 005
o1sTe 1S68Z—  809°90¢—  061'R UTYO!  LPLYSL  €STIS O0p
186°Sy OF09Z—  WYUI-  LYIO 61191 0IFISt  €I96L 00
189°sP PL09T~  66ELLL- 0 STII91  BIII9L  BLS6L  SIB6Z
€LL89 YIET-  T39SYL- 989L- 06E891  T066ZF  LSSL 00T
SEIREI  YSYPOI-  T95S9L~  166W1-— vOS6IZ  T6S6L 66189 001
HUNIINI  LTS9T- WT§9~  SET61- HUNHNI 0 0 0
" 301 8244 H'V CDH-H  UCDH-.01- S D W
110w o N
BIW 1°0 = 4 = nssald WS pIEpUEIS N SI'867 = 'L = aamwiadwa g, 3duasapay Adeyig

(130)'qd%ag

(a1gqd) aplwoag pea 800°29€ ='W

*S|TEI3P 0} SI|qE [ENPIAIPUI I} O} 133y

pmbi M9 anoqe
sk Y9 o 9

QINOIT-TVLSAHD

(agqd) apiwoig pee

J. Phys. Chem. Ref. Data, Monograph 9




(6)'agng (419qd) opiwolg pea

MALCOLM W. CHASE

502

(Feq 1) €261 1qWadoq JINTIIND (unz ) €261 $9qwaseq SNOIATI
6Ll 076007 8996E—  6LYIEE 00T8Sy  L¥PElS 86188 0009 . o - e v -
169'1 - 6061 8ICS6E—  6§9°STE UTLSY  RYTIS  L6IBS 0065 (2L61) 89LY '95 "SAYJ WD °f “IROA JSPUBA V PUE WZO 'V "Dy,
0£9°1 - 90181 R«..MMM- 6£8°61€ Mmmﬂ ﬁv.m “m M".ww %m “(0L61) 8TVT ‘OL6IV "20S Wiy [ *‘Ausd "0 Y pue dmieag Y I
895°1— 134N 1A 905 T6E— 610vIE 114 19t ‘8§ ° * A321008 eIy ‘SUO] pUB SAYNIJOJAl Ul UOHEINSIJUC) PUR SIOUBISI(] NUOIRINU] JO SIGRL., “Pg ‘uonn -
$0S1—~ 697191 9016~  00TS0E 96EFSy  I€Y'60S  L6I'8S 009§ (8561) "vopuo] *121208 (eI YL, ,,'SLO] P INION Ul togiimeyue) p AN MO JO $3Aq L. "PA TOWES 7 7,
1~ 1Zis1 LIS68E~  QBCT0E SOV ESY  €8€°R0S  L6I'SS Q0SS (8961) £8C “IT WD °f ISNY “NSTH M °f PUE Woolg ‘H,
0UET-  66SIHI UGLSE~ 095961 96€TIsr  SICL0S  L618S  O0ObS (1961) LI '9 surmunoy aseindog “day "peay “Wiy) "A3Y ‘EUEIN ~] PUE NISAMSMN 'O I,
6671~ LOS'IET 98€°98E—  IPL06T oLE ISy MNNSm otw“.wm 00ES "(8S61) $10T 08 "20S "Wy "Iy °f ‘I0jke], D J PUB ‘Spreydry g N ‘SLIOg "W.0 T ‘Woolg ‘Hg
91— SHOTTI YSLY8E-  1T6¥8T 9TE 0K 11505 '8 Q0TS . ‘e WBYIOIND] auijIaf Y pue plog~uyer
osI1~ ST 180°€8€~  I01°6LT €9T6vy  886€0S  96I'8S  0O0IS .Mnmo:v 16v £ Auo g —M»N K .=o=n_ w_ P ﬂ_uﬂ—u.:ea M,
wo'l- 819701 89CI8E-  TBTELL 08I'sby  9€¥T0S 9618 (00 €E61) L6 "SOV "UIRYD sAYd Z YRULISA i P t4D g,
y : - 3 - (6261) 065 *0£ "Z "sAud ‘1awjop .
1660~ 95676 9196LE~  TOV'LIL SLOLYY 099105 961'8S 006V Z 2
1D6°0— [433%:] TFLLE— £V I9T 1S6'Str  09%°00S 961°8S 003y (TT61) V]S ‘ST "WNOONNI[F “Z “3ssog ‘O pue S3aquanepy uoA H,
078°0- WLEL 0009LE—  £I8'SST SO8YYy  SET66F  S61'8S  QOLY sasualejey
62L0— €619 6EIVLE—  £00°0ST SEOEVy  ¥R6LEY  S6I'8S 009
$E£9°0~ Y895 WTIUE—  Y8I'THT Wy SOU9%P SIS 0OSY . . . . .
LE50- SITSY LIEOLE~  ¥9CSET €Ty  L6CS6r  S6I'Ss  OOb W-3 (O X 98EL'EYT =2 PUB ‘(01 X IE1SL6 =71 ‘6O X SSTTy =1
Y 0— 96L'SE T8E°89¢— SPSLET 6LE6EY ({53454 ¥61°8§ (0.0, %4 JAIe BiyaUl JO Sjudwows —w&uct& AR, PAULJUOI JOU SBM _IEQ 69 moqe —uOHv&xo taos _|Eo 06 MO[2Q SUOIIBAIISQO ﬂOEu>P—Q sSuoipuod
6160— 0Tyor 8IP'99E—  9IL9IL LOU8Ey  6R9T6Y  ¥6I'BS 00TV . = = 14 2A23 £q £ 33d Z
SZo- Gl VWG 060w Bwie e o oo | oSO8l SRR, 80 - A 9ieRy 20A MO P UEO g o axdomsaids ey 13w otklost e 1. i o
10— 60FL 0SY'ISE-  LROSIT 6L09EY  OSE63y  €6I'SS  0OO¥ w U 24 10 p3socuit 894 2 -utwoiq 3 43 Ul £189d JO Apmis uewey asey
610°0 - 6T 09—  LOTE0L GILTEr  LLCSSY £61°2¢ 006 sed e ur,_wd pg =1 pue ;W2 00T = 'a saouanbay a paasasqo Ku3d pue sneag LUONNS £Qq uaA12 350y e SUOISUIUID TBINISION
oo £09°01— ILYy'8SE—  8H'E0T 9LEEEY €998y €61'8S  008E Adonug pue Ayoeded jeoH
6LT0 OfL'61— 9%6Y'9SE~  619°L6I 006'IEy  €ICSRy  I6I'8S  OOLE
81Y°0 908'8T— 1vSysE—  OIF161 65roty  GILERY  T6I'SS  009€
A
$95°0 J24: 4148 yI9TSE~ 166681 oy6'8Ty  080°TSF  161'8S  OOSE 533 Enstins £q paiadfas wod sug,
61L°0 £6L°9V— 9TL'0SE~  TLI08! 10V L2y €6£08y  [618S  OOVE
T88°0 SOL'SS— PITRYE— qu:" wﬂawnv mww.s M&_.wm 00£€ LT6E £L6 1 (Phsel pue woolg
$50°1 9549~ 00I'LyE-  ¥ESBY k24 oLy 81°8 00Z¢ c16e £L6 I FUEIN PUE nosajndmpy
1 - RESPE— 1791 STy RIOSLY  88I'SS 001 _ 9
oA b S S S0 80~ 0£0 7 188€ 8'0 T 95°6¢ £E11-96L uopenbg § 1012 ‘woolg
%9l 908°06— €8ITVE—  LLO'IST WO6Iy  LETILY  L81'8S 0067 6S+ 6T £L°0 + 89°8¢ vS9 ¥ S8'IY €S11-Sv01 € y1PWIIRf pue ploH-uyef
st 6v¥'66— 61LOVE—~  BSTSPI LITLIy  S6069% 9818 Q08T 068¢ €401 1 SPWI3f pue JouID
0607 OvO'80I—  PSC6EE—~  OM6El SEESIy  6L699%  SRI'SS 00T ‘0T 90— 0= cE 0= 05, 3-89
weL ¥36911—  960BEE-  TIUEEl 06CEIr  €8L¥9Y  €81BS 0097 m.o x M.o ww.o hl no.mm M“.w i MM.MM ; m“_ 1 1 . m_wmmu A
€197 0R0'SZI-  ¥69EE—  €OFLTI 02C1ly 10§  I8I'8S  0OST 0+60 0~20 + 800 ot 195508 PUE 2i3quaLEMm
9062 PESEEI—  TI6SEE—-  SB6ITI 66760y  9LI'0% 0818 OOWT
vIze wEIPI—  l66FEE— L9191 SvIL0p  OSYISy  BLI'SS  00ET - 10Ut -1 MELPE O mElpug AL siutog unog
695°¢ 1Z€051- /IVEE—  OSEONI SO6¥0v  ¥90SSy  OLIBS 00T yug 1-LOUL-[e3Y “( S1'862). H™V eeqg
w6 799851 ERV'EEE—  ZESTOI 18520y  RSETSY  PLIBS  00IT
ey 667591~ SITSS1—-  SILS6 oI00r  0ISEyy  ILIBS 00T @ng 7+ (8)ad = (S¥1gqd
mmwuw %wwn - woanM“ - M_wa\mm mww\mmm m_vmwww W"wm %“ s53301d ) 10} A3 TH'S = . H™V JO AZ13ud uonezIWOE UR SPI3IL (8)F1gqd 30§ uoneuuoy jo Adpeyiua pardope sy, \Iss0g pue Srqualem jo
<y < - ., . Ay
20 ISSE91—  p6TISI-  SSTI8 YOUT6E LSOOV 09VES  OOL) EIEP 33 UIOY) SIN[EA ME] PIE PUE PUZ S} H10q Yiim 1UAUAUSE POOS U] §1 SIYL °,_|ow-[edY 96'SE S (M SI'867), ™V ME] pug i1 JO anfea
Lies 98791 p8EISI- 6L $8E68¢  1¥StY ¥orss 0091 a3eraAe |, * 10U e £T°6€ St (A S1°867). H™V 30] a8w1aae [jrida0 3y, (S)1gqd = (%1944 “swawamseaw aunssaid Jodea pinbig jo s1es
sv9's 911791~ LEVOSi—  ¥E9°69 S9¢98C  RSLIEY 8V1'8S 00S1 UQA3S JO mO[3q ple[nqe) ‘sIsA[EuR mej pig pue puz Sy wolj st uonezuodea jo Kideyius paidope sy 1 " -lows. 183 96°6€ = (M S1°86 ‘D H*™*V
eSO S A S 154 Srtee oy TnE om PUB |_[OW-[E9] 80 T E16°€9— = (N SI'S6T ‘DoHV JO WINS 41 I (,_[0W-PY 16£401—) ,_IOWL[EY ST T S6HT— = (3 S1 862 'Y
€469 y1S651- H6LYI—  $61'Ts 12692 9Ig6ly  RII'RS  00T1 uopeuuod jo Adjeyiug
st 60S8SI—  9EOLYI-  £3C°0Y €65TULE  6SLTIY  €OI'BS OOl
s STYLST— SEIOPI~  €LSOp 6Y9'BE  TIT6OF  TBOBS 0001 wo. x -] = f8[¥] BILIU] JO SO JO 19NPOIg
890°6 8YTOST— SITSVI~  99L'¥E SLYP9E  POI'E0P  $SORS 006 -8 [z 01 X 9161591 =21°1"] oﬁ u_m.h_ 3 a.&ow: o
81101 896FSI—  LLTWI-  €968L 009 69T9%6€  910°8S 008 6] =19-q4-19 3Jsuy puog
Iall ROSESI—  0OCEYI—  $OI'ET VEYSSE  STSSRE  096LS  OOL Y £0 * 9 =1g-qd :3oumsiq puog
SETEL oS- 1€SLEi~- el YHO0SE  L6SELE  ELRLS 009 225 :dnoun) utog
w96l TES6v 1 — YoL'og— 16511 OLESYE  RSOGOE iELLs 005 =0 {1] : S wnmuend) s1mg punoin
0TLI 6ITRYI-  QIE9EI-  LOL'S TEOEYE 18679 VI9LS  OSv :
181°61 SRROVI-  096SEI-  6I8'S 6ZIFE  TOT9SE  FIVLIS  OOF
yiLIz L6Y'Syl—  BI9SEl- 1962 TROOVE  IVSRYE  6STLS  OSE 1) 681
69517 601°1¥1— SLFYO1-  S0I'0 8BEGEE  6EL6EE  £€69S  00F Mo
9T £R8°0V1— 16€401— 0 9RE6EE  9RC6EE  RIE9S  SIRGT ) 80z
YEO'RT PLIPEI- 66816~  6ULT— 1IZE0VE  YOV'6IE  8OV9S  OST
£6L°TE 19551 - 8IS06~  6ISS- eCCIE  TIE9IE  €6¥SS 00T ‘e
LR0°9§ SLELO1— STV8R—  99%0I- €O¥88E  SYI0ST  €6L6F 001 3
GUNHNI  I66L8— WELR—  686%I— AUNHNI 0 0 0 SARRIAISH PUE $312USDAL [FUOHRIQIA
7y 201 OV MY CLH-H  HICDH-D]- S b Wi
\-fows- oy A 1-10W-1 €9 F 66701 — = (1 SI'S6T). 'V 1 I0W, N-f 6T F 6£°6£€ = (M S1'860S
BJI 1°0 = .4 = unssaug AErg prepues M SI'867 =L = amjesadund) 3ouangey Adregiug | [0W-(Y €9 F 66'L8— = (1 0). KV
(6)aq?a (1aad) spiwoig pes 800°29¢ =W SV vaal (a18qd) apjwoig peaq

J. Phys. Chem. Ref. Data, Monograph 9



503

NIST-JANAF THERMOCHEMICAL TABLES

(B)1su1a (z1g1s) susjhjisowoiqia
(72q 1) LL6] 32QURRJ -INTHIND (ume 1) LL6Y 39qu3q “SNOIATEd
uri- (90971 SEI0SS—  L6I9EE g6sTy  1€98Ly  TOLT9 0009 “(6961) €1 ‘0T YsomadS Pud YZ ‘A0YoAZnY BA MA PUE BAOSIUSHY 'Y TI¢
061 1- 9P vEl 1E0SS—  9E661E 8SYITy  6LSLY  LOST9  006S (ZL61) S6Z T6E WA S| “Sroue -Z ‘3aviBre ~] °f pue 33neH “H Y ‘SSTEN ‘D,
901'1— $$8°TT1 oMPsS—  SE9'ETE €OLOy  TISOoy  1IET9 008 LI-16T1
6101 — YT WSOsS—  PLYLIE €EL6Iy  OfVSLy  PIIZ9  00LS . . . . . . wnTiat . ey .
6160~ ¥£9'66 L650ss—  TLTTIE srL8ly  TEevLy  LIG19 009 (@Rqis pue @RI PL-0-9 (3Ng ‘Lo-1£-¢ ‘NS ‘9L-1€=¢1 ‘GUgTHIS pue ‘(BRras () 1g1S SAGEL [PORUIOULIIYLL AVNVI,
980~ £20'88 119°0ss—  1607S0€ syLLly  6ITELY  6ILI9  00SS «(9961) €11 ‘L¥€ wyD "Sje dioue “Z ISQISH D PUR JIOM "H,
6£L°0— TiyoL ¥85°05S—  616°86T L9y 880°ULY FeAg ] (0449 “(L961) TT1 “TSE "Wy “S|e “Sioue "Z ‘YO g pue Youspug ‘H ‘195eYdS "H,
6£9°0— 10359 SISOSS—  98LT6L L6951y O¥6OLY  STE19  OOLS saouasajel
$£50— T61°€S SOv0SS— €998 ovopiy €LY  I€119 OO
9Ty0— 985’ 1Y €5T0SS— 095087 LSS 88S89Y  8€6'09 001§
€1€0— €86°6Z 190°05S~  9LY¥LT 8’YTIY  €8ELSY  6VL9 000§ .~Eu.ua-o_ X TILL06="] pue
9610— 881 6I86YS—  OIY'89T ISty 8SI'99%y 795709 006V “ec_01 X 8SSEY8 =91 ‘. OF X ¥SI¥'9= vy :are epow Jo swdwows fediound YL "HOOOE 18 | _[OW | H-18d +000°0 Kq Kdonua oy soseasout
yioo- teLs Lssevs—  €96797 wroly  lievoy  O8€109 008y 31238 S1U0N23[2 1o[dL S} JO UOISN[IUT YL, “3[NII[OLw LIGIS JEAUL[UOU A JO UONEULIO}3P PUE UOLIEI[IISO 3Y) 01 PANGLIE 3q pnOd pueq wd
£50°0 L6LY— STPS—  FEEIST €016y  THO'ESF  £0T09 OOV . D . g 8 . - s ’ & -
9810 LE9i- 068vs—  TLEOST 16620y  6vEIH  I£009 009K 00SE7-00891 41 Jo amdnns [endads x3jduod o) ey saEs ALY, SAOYOAZNY Pue RAOSIUZRY £Q PoAI2SqO s1odeA VIS Wl SZIRISIP mO[S @
¥Zeo 60612~  6ISSKS—  SIEWT 9ISy 1€07loy  POR6ES  0OSY o umnoads ASUIISIUTN] AP WO WD WASISSE $1y) 10§ Moddns [FUOIPPY °| WD OQO0T~ & SIS PAIIX2 g, € PUE LIS JIUONI
69r°0 €15°6E— YOI'syS—  6VERET 8IgSOy  889'6Sy  FOL'6S oovy unoid Fy, B wnsse am T[DIS PuB LIS i spuan 3y Sutasasqo Ag " LIgFHIS UT JEY) Se SWIES 31 3q 01 dUEISip puoq 1 —1S SY} SWINSSE I
p f LTIDIS PuB LAIS U SPUAN P Sulasasqo g " FIGTHIS 1p puoq 1g-1

0790 150715 LSYLYS—  LSETEL yLTPOP  LIESSY  1SS6S  00EY 10 12 SSEEW Aq pasaians se sa[Sue puoq
6LLO 019°79— 181°LyS—  6EK°9IL YO0E0y 8169y SOV6S 00TV Ziat - . o 4 - i
Y60 wivL— 8LOOYS—  S0S0TT o0L'I0F  88F'SSY  99T6S ooly pue sarousnbayy a1 ydope ap [UGEHIS Ul Spowl SUIpUq,, CIgIS SNOSOJRUE 3 RIM Jualstsuod 1 Aouanbayy Surpuaq iy -, uo OZ1 =
6111 00os8—  TsIovs-  S8SYIT 03€00F  STOPSY OIS O00F poutnsse os[z siome 2y sadoIos UOSHS 3amp 0} anp sSumds d1dolost A WY L€ F 601 q O PAEINI[Ed sEMm UL puoq Jy, “fa pue '
10£°1 NL6— SO9SrS— 8L9B0T £20°66€ ogsIsy w%.om 006¢ PouSISSE pUB pANSEIW [P 12 SSEE]N [MJSSIDONSUN Ajom | WD oG] puB | _UId 06 UIMIG uoIS AP Ul [RIUAUBPUNY SUIPUS] I 2A135Q0 O)
Al £59°801 — IwO'Svs~  TILTOL SEYLEE 66605y '8S  008E uoi2a1 3 o o : a@nory
969°1 €E1°0T1 — FOPHC— £68°961 PITo6¢ poacred 161 85 00LE wu&ﬂ:u§< UOL5] sUIYIJANS 1S Yy ur saduUjEw UosIe pue uasoniu ul Igq1s Jo endads pareajul 3Y) pIAIIsqO QD>NnM.—N—Z pue ‘asney ‘sseepy
6061 £6S1El-  OLTEVS—  €T0°16] SSLY6E  OIgLry  1OL8S  OO9€ Adonu3z pue Ayoeded 1esH
e 1T - SIL8SI—  LSU'S8I o9TE6E  8OIOYP  FI9RS  00SE
61T 6LOTYI— 00L'LSI—  66T6L1 SEL16E  OLYvip  9E58S oove £(@ngis 10 (Bugis ut uey
mwmum mvmwmw" - mmw.mﬂu ﬁmw" wmwm.%m %wvvw M%.mm %m (SFagis w 123re] 4503 AqySnos st Kd1oud puoq S5eIAAE ) e SN YINM n[eA L H™V € O) sped) uoneunoj Jo Adjepua pardope ay1
6vT 6€1FPI— 9O VSE—  89L'I91 888'08¢  ZLO'6EY  1SE8S  00IE
SIST Wyl — S99°€sI-  9E6SI 181°S8€  6S1°L€F  YOEBS  000F ys1— 1ZsL £eLL 3 05S1-00Z1 SGI°H PUR JIoM
LT wSLyl- 6L9°TS1-  LOTOS! Tese €8ISEy  YOT8S 006 . 1L - 13 19JEYD
soLT 600°Sy1— LOLISI- €8TV 0I9'18€  6EI'EEy  OET8S  008T 8t EL 19 A cLy1ocel o S
0187 1€TSH1 - TSLost—  19p°8El ovLeLe  TToiEy  TOTBS  OOLT ow.. 3-[ed 2B ME] puU 22
126 8ISyl — 9Igevl-  THOLEI oIFLLE 988y 8LI'SS  009T -t c_mw e _o_cﬂwe_ o1 m_.wm_% M& L oS
Wo'E 695°SyE— 0068P1-  STEILI SIgsLE  SYS9Ty  LSI'SS  00ST i Liny °
ILIE YRY'SHI— So0sPi—  OI0°IZ1 OSLELE  ILIVTY  Ovi'sS  OOvZ
ace BLels LD LGN feeee  mew  niw o (@S o) (oD 00ETS) | JOUEY ST1 - = O S8 o B T o oo

- - ue NS M2 NP U - uzaw ulsf) ‘SIIpnis om UM ] UL e sjqeidadoe st ax T O 258D 9
L9 S08°SYi - SPrShl-  SLSE0! 680°¢L9€  1ivoly  860'8S  001Z pue Si 1 pag o wol (4 ST86TH'Y S SUisM) “SAPRIS Om1 35 159 ¥ 192 ? s ¢ 1S 3 '
Loxe LTyl — 0Eotri—  99LL6 ceovos  SLCElY  bEOES 0T Ul SV "M0[9q pIzLIEWILNS ST (ULI0} uonenba ut Kjuo panodas) synsat nisy jo sisAjeue me] pIg pue puz v ~asydsoune uoSme we ui snbiuyomn
S00Y 169°SY1— CETEVi—  8S616 86179¢  L6SOly  OLO'SS 0061 AMO[J & PIsn SI0TESHSIAUL Ylog ISISH PUR JIOM PUZ ["]D 12 12JRYdS £q parpmis sem (3)giS T = (S)AIS + (30)1§ uondeas wnuqrnba sy,
yiry USSY1— Isoevl-  IST98 0656SE  SSYLOv  ¥SO'SS 0081 uoneuuod jo Adjeyug
vy 0ip'Syi— 18TTr1-  SYE08 LIS9SE  OvlvOy  9E08S  OOLI
859 A 8T 16— SYSHL Toyse €900y vIOES 0091 0.3 [,,_01 X 672161 = 2[F1¥] T3] Jo SAUO 34 JO PoId
1334 81461 — €9T06— SYL %9 YO ISE  6LI9GE  686LS  00SI _ -8
DS UI9EI-  LIP 68—  LV6TY LIGLYE  6LST6E  8S6LS  OOFI of F o601 =18-1S-19 djsuy puog
yEES LyLTEr - 619°88— ySI'LS 1I79vve  98¢88€  616LS  OOfl v [61°7] - 1g-1S [ouesiq puog
629°S £2E621— 898°L8— ey syl'lve  Is6€8€  IL®LS  00T1 =0 * < :dnoIn) uiog
9L6'S RER'STI— o118~ 085Sy €8YLEE  GIGEBLE  608LS 0011 :
88€9 667°98— €08'6€ 0l9'€EE  EIYELE  STLLS 0001 .
8389 I8%°58—  SEOPE 6IS6TE  OEEL9E  6IFLS 006 (16'86¢
60S°L 11€s8—-  08T8T 80T'STE  8SSO9E  ®O¥LS  O0R (Nloznl
wEes 98L YR~ x4 €690  868Ts€  ISTLS  00L ) wv
£5€°6 o1Ey8— yER91 ov09IE  L6OVPE €269 009
wm.o_ SYSE01 - 788°€8— 9111 €EVIIE  POLEEE  S6£9S  00S ,woa

‘11 295101 - 689°€8— SSE8 SLU6OE  EYELIE  €009S 0S¥ o
€0l 1566~  1lgE- 89S (SEL0f  SLTIZE  €Lyss  OO% S21R13U333q pue sa1ouanbas [FUONIGIA
65S¥1 £55°L6— 1SE7€8~ 118 P88°60E  OI6EIE  SELYS  OSE
91191 65$°T6— 8LETS— 6600 9TTSOE  LSSSOE  vRYES OO (3] [0000Z] g,
€L1°91 HE6— 00£7TS - 0 STTSOE  STTSOE  LE9'ES  SI'86T m 0 v,
oLl 050°s8— 9T6'6¢— ¥ST— 00190 90656  9TITE  OST
£28°61 006'SL— zig8E— 001°S— 61001  6IS¥ST L6y 00T '3 w3 g
T0L'62 9895 — £ECLE~ 10L°6— €266vE  OL6TIST  6IS1y 001 S3a WNIUENY) PUR S[SAYT J1UONII)
HLNLINI  IV6°LE— IW6LE— R9CET— ALINEINI ‘0 0 0 SIYSIM WRIUEND PUe S[2AYT AUOR2IT
M 3o D'V MV  CLDH—H  UCDH-.0)- .S D oW1
-tou-pr ST S lourpy £91 T €75— = (A SI'860.H'V yIow.,_y-f [€1°T ¥ TT's0€] = (1 §1°862)oS
edIy 1°0 = .d = Jnssalg AeI§ pIepuTIS N SI'867 = I = ameadwa], ey Adpyrrg | (10wt L'91 ¥ 6LE— = (1 0LH'V

(Bsug

(a1gis) susjhyisowoiqia Se68°281 ='W

SV Ivadal (agis) ausjAjisowolqig

J. Phys. Chem. Ref. Data, Monograph 8




(10)ustag (2ag1s) apjwosg wnpuons
yL61 Sunf "INTHAND SNOIATId
31
]
<€
pu oy
(&)
-l
(o
(&)
-1
=
£8L81 €REGES— WS- SSFOE 6SE8IT  S65SOE  090'SLI  QOSE
855707 986055~  €9TSIL—  &vE6lI 80VTIT  LS9L6T  0S0SII  OCvl
9197TT LS8T95— €1061L— £V LO1 $LV90T 0£1'687 Q0sI ootl
0£0°ST BIOSLS—  ELLTUL-  LEE96 Ov9°661  OT66LT  090'SIT Q0TI
R68 LT WYLss—  OPS9L—  IESPS 06L'T61  60669C  090'SIT 001
6£€1E 196'66S—  LIECUL—  SICEL LIO'SBI  €6'8ST  0S0°SHT 0001
———— QINDIT<-->V1dd ~———  1LTSY 60V081  €65°0ST  0S0°S1I 000°0£6
NOLLISNVYL 063°€9 105°6L1  860'6YZ  090°SIT 000'816
v13g <- —> VHJTV $99°1§ 105611 ISL'SET  LIL16 000816
$95°5E 18L719—  SI86EL—  OTO0S PEESLI  IL6EET L0016 006
6£6°0r YO0LZ9-  WOI'IYL- 6601 Y60TLI 8OV ETZ  ULSL8S 008
09%'LY 18C'IPO—  TESTHL-  I8PLE €95°691  996'11T  €63%8  00L
0I'LS £66'6S9— yer'trL— Loyt 188861 0507661 9978 009
SR0°0L IL80L9~  LS6'SPL-  SE6SI S6TTSI  99I'P81  SERO8  00S
685768 L0989~ I ivi~ 6L TRPOPl  LECO9T  OF06L 00K
€S9I 969RO-  IZOBIL—  wlo 6EV eyl E16EPI  T069L  00F
61vT2 SSLRE9—  HLELIL- ‘0 8Erert  BEYEPI  €SR9L  SI'86T
UEEBT  LZETOL-  OL6'SOL—  L6€L— PLEOST  BSCEIl  SPOEL 00T
969L9f  IC6E0L—  OTISDL—  OEvbi- SIE60T  IS6Y9  LEEW9 0Ol
ALNINI  096H0L—  096POL—  +90°81— GUNHNI 0 0 0
Y 201 OV oH'V  CLH-H  UCDH-9]- S o] b. 171
(10w (- Fou, Y-
EAI 1°0 = 4 = aunssaug 3jE)§ pIEpuElg N SI'86T = 'L = Jumesaduna) Rduanjay Adeyug
= 3
o (10)1s2g (2agig) spiwoig wnpuons
0

8vs obed uo panupuo)

" §1°86¢ T& uoneuuoy Jo soidjeyiud [eisa pue sed padope ayi ur ouasayIp Y Se PRI st (3 S1°867). H™V
elequoiewiqng

“STEap 0J 3|qws pinbiy 3y 0 140y
EzqUOISN

w’'SIP3Ig PUE URLOMQ JO BIED Ad[EQIUS ) WOI} PIALIP ST (,_[OW-DY LIZT) ,_IOW-[e3Y 76T JO Y
*Sun[sw 0} Inp se uonisuen Ay paradiaiur A[uaxeIsiu saey 1z-6rorSI0TESTISIAUL
10 [eI9A3S , "S1parg pue uppom(] Jo Anawpofes dop Sq) UO Paseq St YIMYM An[EA 1] 2y 1dOPE M "M 816 PUE ' 616 ,°M 0Z6
i3 §16 318 pauodary jo sanjep | ~Answsoped dosp pue ., siskjeue feuuag) £q Umoys uaaq sey IGIS JO SULIOj OM) JO 30UdSIXg
glequogisuell

‘uod Sunijaw 3 3a0qe patejodens pue  Siparg pue unpom WO UYL 3re (Y 0£6-816) aseyd g a 1oy
eiep ¢ ‘uonisuen 3y Jeau saungesadusa; 1 sanea padope st uei 19ySy op¢-z A[ySnos am oS pue sojfe], jo sardeiua Ay L, "ssLoed o7
Unpim 03 S1pa1g pUe UNHOM( JO IN[EA PANSEIW Y (I SSASE YOMM | _[OW-[29Y SE°ZT = (ST 86Z:816),H JO anfeA & oa13 eiep o0 paEwnss
InQ M 816 ® Adreyiua pardope sy s[qissod se A[aso]d se 3onpoidal 01 s Os Spewl Are SABWISI ISAYY, ,10Rg pue OIS 10) asoy yum
uostredwod Aq parewnsa uays are (3 §16-00€) Sanjea 3O amzsadwia) voprswen s 1k aseyd © A Jo ,_jows-[edy LETI = (SI'86Z:816). H
Joj anjea pamseaw Jrxp 1dope IM “%TF UBY) 1913q 01 J[qeras A[qeqoid e sINs ISy ey SIIRdIpUI AVNVT £q paidope ssogs yum
sad[eyqus 353y} Jo uosreduiod v “SIPLIOIYIIP YUed Sulfex[e Y1 Jo (g PUe ‘IS ‘D) I3 10§ Biep Adpeua 1oded swes sy vt pauodas ospe
»151P3Ig U urpom( “sanroeded JeaYy SIRMOIL JO UOLBALISP Spn|aud 3seyd © 243 10§ SPEW AUIM SIISWAMSE ISP YOIy JIAO (3 206-9t3)
[eary ampesadw) poys 2y, “uuoj [edomydess wr papodar atam synsa oy pue »'SIpaIg pue unpom@ Aq panseaus usdq Os[e JARY
saidiepus aane|ey N LZ6-706 Udamiaq siutod Adfeyiua omi K[uo sureluod 135 BIep JISy) 2ouls N 816 12 LIS Ul UOKISURD Y} JO AUBMEBUN
Apuaredde a1om ( s19310m 951 ‘OSTY " L6E 18 %E"G— St UONBIASP wnuixew 1 ‘9567 S1 3y adA) srewoys & wr sywod g JO uoneIAdp
SS=IaAE AL, “S)NSAI 23U 01 UIAIS ST IYSIoM OU PUR ‘BIED SUI UI 19)RIS JQRISPISUOD JO 0UASIXI Y} s[eaaas sanbiuydas Suiy 2amd Aq
satdjeIua SaneR 13Y) JO SISAEUE INQ “JIISWLIOLED 301 UISUNY B UI PIIRSIISIAUL SEM PUR SPIXO 9 ]°() UR) $S3] UIeIuod o) pauodal sem opdures
STYL siuawnseaw 7 s1ayy 103 pasn sjdwes swes 3y Jo uoruod € U0 (N 706-£67) BIEP Ad[eIUa SAne[a) pansesw oIS pue J0jke],
-onfea paydope agy un | _jow., j-[ed 13 jo Aurenasun 3jqissod e SunsadSns ui-10W- -3 §°€€ pue ;| _[ow., }-[ed
SE JO SOEWNSI 3y Yilm JUASISUOD St (3 S1°867),S 40} an[eA MmO (M 00£-09) ®1ep ZH paidope 3y uo paseq (_1ouw-, _3-f 8EL°evl)
1100, _M-[B2 THE = (O S1'86T7)eS 10 *,_[0W-;_N-[8 L8 = (3 09),§ SIS uonejodenxa ;nQ (3 09 01 ['E1) [BD PUB (N 09 O) 9¥|Deg
‘(31 09 ©14°L) {38 J0j BIRp painseau A Yim vostiedwod £q 21gig 10§ § ( 0) uonejodenxa umo Mo Spew 3aeYy 3p Pidadxa aq pnom uzy)
M 0§ mo]aq amiesadws) yiim A[pides aJow yonw s3I LAgIS 10§ SN[RA I 1BY} SRIIPUL ,AIBD PUR Z[Jkg Y[DIS 10} PAINSEIW UG ALY
Ya1ym 350 yum erep 29 parejodenxa saiy Jo uoswrediwod v ) 001 03 09 woly 1u3233d g° | 3 A[uo 0 e1ep 49 nay patuasarda yoiym suonouny
urRISUIE-34qaqy Wiy PAUIEIQO | _[ow , _N-[Ed 89'9 = (3] 09),S o paseq (oW _M-o 6Z°7€ = (3 S1°862),§ pauodar | yuwig pue Jojkel,
“paidope st wey Y S1'36C 1@
D 103 ,_[ow-,_-[ed §°81) nfeA 39431y ApySis © 15982ns sjuawamseaun AL (3 $96-9LZ PUB ‘147961 ‘861-58) s[eAIU amz1ad)
3any: 1240 sanjea Aveded oy ueaw psuodar aaey | wiiuo[S pue Snny o UMWIS pue I0]AB ], JO In[eA pUNSEAWM ) uy) 1 SHY \-lowl _¥y-eo
¥°0 AySnoa st (,_fow-, -2 LE8I) M SI'Y6T & 2D 10 anjea nQ »110%E pue 115 o) eep fepuls yim uostredwod Aq pajewnsd
A Y Gy 2A0Qe SAN[BA Y 709 SSues armesadwar 3 ul wiep ¢ 2 1dope 9x Y T IA0qe \-fow, %[22 ¢°81 Jeau 1B jjo Suijsas)
{EnsnUN Ue MOYS EIEp 13 ISAHLL, o, YIS pue J0[AB, JO (3 Z0£-09) AuStwuLOo[ed dueqeipe sy uo Ajuewud PasEq 31e 3 00E MO[3q E1Ep I
Adanug pue Aisede) jeay

& SAN 4q pa1da]as (,_jows [80Y § [L1—) 1ey) A[JENIUISSS St £y 10J IN[BA INO ‘OS[Y o'V JO anfea

P31313s 41 30§ woddns [euonippe apracid | Satpnis Om) JO SINSAT A1 PUB *,_[OW [e9Y 9°0 A[UO 1I0M 12 31e an[ea paidope Mo woy SUOIRIA]

CYULT = PUB JTTLI = SCILI— JO _[OW-[E3% UI (IDFIGIS 10] SIN[BA L LP'Y JALSD oM ', _[OW-[89Y GE0'0  6£0°6Z— = (M S1°867 ‘b2 =

Q). PV PUR | _JOW-[edY GHOET — = (3 S1°86T ‘DB = *,1S), 'Y yim sinsaz asau Supmquio) 4 1UISSOY pur Lysmoydtg Aq pozueununs
se ,_uonnjos snosnbe ur (1}1g18 Jo uonnjos Jo Ad{Eyiud oY) JO SIUSWAIMNSEIW WOI) PAULIGO G UBD LY 10] SIn[eA wspuadapuy

“SIPLO[YIIP 353y 10J ,UOHEULIO] JO

saudjeyiua JYNVE paidope 105 siseq ) U33q JABY SINSAI 353Y) ‘SIPUOYIIP YIIED SUIEN[E 34} JO (BY PUB ‘IS B) 3ary) J0j NIYNSA JEILULS

papodas | (243 Yorayg ‘saded sures o of (,_(OW-Y L'F ¥ YLE'LIL=) ,_[OW-E $ 0 T O 1LI~ = (X SI'86T 49 UGIS), 'V 2A1S 01 3ok

{edrwaydowsay) e ut  (beMgH 10} e1ep yim paurquiod are OTH §§¢ 1GH Ul (19F1g1S pur (1S Jo uonmios jo Adeyiua 3y uo syasu nayy,
v’ 1242 4213 AQ pausiopsad sproe snosnbe Ul SJUSWIANSEAW JNSWLIO[ED UONIN[OS JO SIASAL WO} PIALISP §1 £V 10) SN[BA PIIIIIS ap

uoneuuod jo Adieyiug
(10w 1Z°0 ¥ STI01 = H™Y A 06 =""1L
(10W- 170 F LITT = H'V M8I6="1U

1HOUW-Rf L1 ¥ L6°LEL— = (M ST 86D H'V
1-10W-IY L1 ¥ 96H0L—~ = (M Q) H'V

(OW P T T HERT = (N ST 862)oS

8ey Ly ='W TVLSAHD (fagas) apnosg wnpuonsg

J. Phys. Chem. Ref. Data, Monograph 9



505

NIST-JANAF THERMOCHEMICAL TABLES

(i)4s2g

(a1g1s) epjwolg wnjuonsg

PL6Y B[ INTHIND

S6L°L6E
[3¢:413%
YoL'68E
TECS8E
6£1°18¢

YLS9LE

18T95¢
W5'0SE
[Av ) 4
6€£°3CE
L8Y'IEE
(34743
61I'LIE

976697
99°LST
SS6'ErT
[ 214144
1wroiz
ILYoIT
1L oI1T
1L5°561
wLri
61E°SS1
1z2:3 491

LICDH=.0]- S

BIW 10 = ,d = unssaig AeI§ pIBPUEIS

8Sr'S 65hELE— oI6SL—  SHYEOE 996
S16°S 66€8ZE— SI9L— 609167 STLE6T
|0V°9 YISEVE— S9T69L— 691087 YOL'632
W69 €I8'8SE~ IyveL—  0£S'892 940982
0zs'L LOsLE— ISL'6LL— 16895 SEET8T
6718 900°06€ LerssL—  ISTSVT €LY'8LT
SER'8 126507 — 19°06L—  €19°6€T P8Y ¥LT
S8S6 €90 T — €60'96L—  YLEITT 65€0LT
o17°01 PPy — 965°108—  SEEOIT 680992
ozeit 180°SSY— €81°L08—  969'861 ¥99'197
24y 4] 186° 1LY~ 908TI8—  LSU'LSI YLOLST
SYP°El 691630 — 09p'818—  §I¥'SLI LOETST
€OLY1 759905 — 61528~  6LL'E91 1SELYT
¥i1°91 1SYvTs— 8€T6Z8—  OY1'TSI €61°TVT
S¥LI L86°SES— oLL'969—  10SOv1 LIS9ET
900'61 SBLSPS— oF9'00L—  T98'8TI 1TIEL
$SL0T 1WT95s— €ISYoL—  €£LTLI 85€°STT
18LTT YL6'99S—~ L6EBOL—  ¥8SSOI SYT6IT
091°sT 900'8LS— 68TTIL—  SVEE6 098212
L86°LT £9£ 685~ 06191L—  90£Z8 961°907
6LEIE €€L°009— OINEIL—  L990L 057661
ESSE 0TTTI9— IW6LIL—  LT06S LLo'T61
|SL°OY STTYI9— WEITL—  88CLY 61L'Y81
SISty 1SL9€9— 689°9TL—  6bL'SE weLLl
NOLLISNVYL oIee L8TOLL

ainor <—-> Ssvo (k74 L8TOLL
¥85°9S £96°6v9— o5SIEL—  O1I'YT L8TOLE
OFE69 L69°€99— I80°€€L—  §E6'S1 10L°€91
£05'88 £EL UL~ SSCYEL—  THEL 888°LS]
L66'611 181°689— ovi'soL—  Ti'o SYErs1
65L°0T1 0RT'689— 860°S0L— 0 €r8¥S1

*y 3ot o'V 'V CUH-.H
110w

16£°911
162911
16€°911
16£911
16£°911

16€911
16€°911
16£911
162911
1687911

16911
16911
16911
16£°911
16£°911

16£911
16911
t6£911
16€911
16€911

162911
16£°911
16£911
16£91t
168911
8L9°T8
R/L9'T8
$£8'08
9L0'6L
069L
T889L

&

-I—O—H.l“.—r'll

SNOCIATAL

wi

M S1°867 = L = amjesadwia], 3ouany Ldieyiuy

{sug

(1g1g) aplwolg wnpuons 82y Lye ='W ainornt

*(0L61) OZE ‘ST ®ieq "SU” WAy °f *UOSIYNNY " °f PUE UOSIN3 "L "y,

(LI61) LET ‘66 WD “Siouy “Z “IU[PY "D,

(LI61) 69F ‘TIL 0§ WHD °f Iy D,

(€961) +11 ‘€2€ w2y “Rouy Z ‘suowd ‘H 'H,

*(0L6T) 18L “BST YosiopneN Z ‘SsiSey 'y pue ‘wedure) ‘A "D ‘wismig -D 1pmoory Y,

"(0961) ST ‘HOE WA “RiouY Z ‘PlemIdnes " pue MUNPS ‘H

(¥961) 19T 9 INGISIBW-BURFT WD YISYIOH Ya3Y, “Z "SSIM ‘Z[OYI3}J0] *d pue suowsd ‘H °H,
(0S61) “HOA MIN **0D %00g [[H-MRIDIN ‘G61—Al SLaS AZ13ug Jes[onN feuoieN “Pa 1md 1

1 . ‘sorureukpounsay |, :S[eustely SNOIUR][30sIy Jo A2meo pue Ansiuay),, ul puourmyy, Qg ) Pue HIodIqn) Q@ "q ‘veunseg °q 4,

(z961) dd T ‘£96S 1Y SSW g "' YIS " ‘q pu. “If ‘WKL Y "V,

(£961) L69 *L9 "WAD "sAyd °f ‘Siparg v "W Pur ubpomd S VY,

S8ouaisjey

"3 0015 15e9] 18 0) urenadun £|qeqoid si pue uonejodenxs Suoj I3yies & UO PISBQ ST INBA I ISAIMOH (M $OE]

—p111) pmby 9 uo siuawanseaw unssad sodea woyy N S1€Z = L PIURIGO UOSURIINY PuB UOSISIRG <*f 18 pmby| pue seS ap jo
LOIEULIO] JO SIEN] ) U SOUAYJIP Y §1 ™y “013z sayoeordde (8Yagus = (1)gis ssadoud oys 103 , 0'Y Yorym 12 asmeraduwal sy sy 9 g

ejeq uolezuodep

|- 1OW-[23Y $£°G SIAIZ (™Y PUB Y 10} SIN[BA INO JO

UOLIPPY “UOBISURI} JO 1B SY) SOPNIIUL OS[e SNJRA SI} ‘13A3MOY ¢, _[ow-[ed} 67°S = ™V JO anjeA J2wLiofed e pauodas ADiws pue JojAe},

*3N[eA SUISWLIORY PAIdope ) yim [[am saauSe yonym, _fowr-[ed €1 F 97 9A83 ™y j0 uoneurunaidp ,11dodsoA1d y v e sseyd g sy jo

(ST°86T ‘0€6).H 10 | _[OW-[23Y 9G] JO anfea pamseain 113 paidope I ,"S1paig pue urpom( Aq pauodas elep Adeyqius aip Jo s1 3amd
JAVNVI U0 paseq s1 =4 12 pinby] ot Jo Adjeypua i), =1 e aseyd ¢ pue pinbiy 31 Jo sard[etpiud Yy Ut 30UIISPIP SY 58 PAIEINOLED St [y

“Sunjaw 01

anp et se fagig up uonisuen o) parudinur A[uaNeIsI aaey A3 Ing 3 916 JBSU ™7 jo sanjea pauodal aaey ot s107eS11S3AUL b&w moyg
o 876 PUZ M $T6 M 1€6 ("M 976 e [ 10j sanjea panodas 1) “Anawuofes dorp wayj Siparg pue uppom(] Aq paasasqo 1ey) st =iy

Ejeq uojsny

‘uoneunIo] Jo Ad[eipua Ay J0j PISN 1Y) 0} SROSOjRUER JIUUTW B UI PIjR[ndEed st (M S1°862).S
“TEISAI0 31 JO TeY) ST 50 YIIyMm M019q M 009 18 PAWINSSE ST UORISURN $SEIS Y “M L901 18 %T°1 ST UOEIASP WNUAXEW 3y} ‘o405 1 saidjmpua
pa1dope 0o Woy YInus pue Jo[KE, JO BIRp Sy} JO UOHIRIASD 35RISAR SU L, (UOISSBISID 1YY 30§ S|QEd (30)21gIS 338) ~9[qel]ad $S3] PAIpISUCd
are eep sy “1aaamoy ¢ 2D 10§ (,_jow., -2 9¢°8T) an[eA I3 jeymatwos € 15333ns synsas asay L, ‘probry ayy 10y (31 8111-£76) saudfeyud
pauodar osfe aaey s pue 0[AeL, Siparg pue unpomg Aq pauodas (3 Z001-1€6) Sd[eyiua ANEaI 34 JO (%1°0F SUONEIAIP) Siy
SAINI JYNV UO PIseq ST 3a[EA SIYL *,_[owl-,_3-[6d §]§'LT I& URISUOD PAWASSE ST Y 000E—009 98ue1 amperadwa ayy wr pinby; oy 10§ I
Adonuz pue Ajioede) jeaH

“pmbi] pue [e1sK1> oy

uaam1q ‘¢ S1°867). H— 0£6). H *Adfmpiua ur 3du31351p 31 pue , 4™y Suippe £q [e1sK1d i Jo 12yl woly PIIeInofed st (1 ‘UGIS) 'V
uoneuuod jo Adieyjugz
110U} 170 F STI01 = H™V HO0L6="1L
,-low- Y [860°50L—1 = (1 S1°860)o H'V -owt S [€y8pSTE = OF S1°862).8

(21g1s) spjwosg wnpuons

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W, CHASE

506

(1'10)as2g

(t181s) aplwoig wnpuons

vL61 un[ JINTHIND

S6L'L6E
6Y8'E6e
YoL'68E
TESSBE
6E1'18¢E

YLS9LE
jxa:g1iy
698°99€
S69°19¢
18T9S¢
T09°08¢
L9t
[33%:13%
L8Y'IELE
(354743
61VLIE
680°60¢
€9¥°00¢
et
(241 2%:04

916657
08’197
€650ST
860°6vT
18L°6€Z
1L6°¢€T
8°€TT
996117
090°661
9I'y8l
LEEC99)
£16'€vt

|EV'EVI

88EEN
5619
0

LCDH-01- §

8SH's 8SYEIE— 6ET6SL—  PTZEDIE £SET6T
S16°S 86€°8TE— ISIP9L~  $39VOE S8L'83T
|0V°9 £1SErE— YoT6IL—  HHOE6T SO1°S8T
W6 TIgssE— OLY'yLL—  LOVIST LOE18T
0zsL W0EYLE— 09L'6LL~  8IL'69T W/EUT
6vi'g S00°06€— 9ZIS8L—  6ZI'8ST TEELL
SER'S 06°S0p— 09S06L~  O6V9¥T 811°69T
$85°6 90Ty~ WO96L~  1SEPET 09L¥9T
0I¥°01 SH8Ey— $65108—  TITELL SETO9T
oz 080°SSy— 8IL08- €IS TESTSST
Jrig4l €86°ILY— SOBZIB—  PE6'661 $£9°0ST
el 891°68Y— 65¥'8I8—  S6T'881 0£S°SHT
€OLY1 159905~ SEIVI8~  9SY'OLI L6VOrT
Pi191 oSy rIS— LES678—  LIOS9L 819F€T
sap'Ll 985°SES— SLL969—  BLEEST 69L°8TT
900’61 ¥8LSYS— 6€9°00L—  6ELIV] 99T
¥SL°0Z ovZ9SS— ZISYOL—  0O10EL 091912
187 £L6°99S— 96E80L-  19¥'811 OFE60T
091°ST S00'8LS— SSTTIL—  TZ8901 621202
986°LT 96685 — 68191L—  Z81'S6 06KY61
6LE1E TEL'009— SOI'EIL—~  €pSE8 £8£°981
NOLLISNVYL 96£°SL 60¥°081
amori <--> viag 1LT$9 60t°081
NOLLISNVIL 068°€9 105°6L1
v13g <- —> VHJIV $99°1S 105°6L1
$95°SE 18L°219— SI86EL- 00§ Y6E'RLY
6£6°07 ¥00'L29— LOVivL—  660°1Y ¥60TLL
w9g'Ly 18€°1¥9— WESTPL—-  ISVIE €957591
601°LS $66'$59— YEYEPL—  LOVBT 188°861
SBOOL 1£8°0L9— LS6'SYL—  SE6°S1 S6TTST
685768 LY0'989— I l- w6l 8ol
9121 9£9°R69— wosIL~ Wi 6E¥'evl
61¥77z1 SSLR69— yL6LIL- 0 SEVEPT
LLEER] arwL—- SL6'SOL—  L6EL— yLE0S1
969°L9E 1€6'€0L— 9TISOL—  9EVPI- 9IE 60T
ALINLINI - 096'70L~ WEYOL~  $90°81- FLNELINI
Iy 30y OV oH'V  CL.H-.H
110y

BN 10 = o = aanssaug Am§ pIeputs

16€911
16£911
16€94H
16€911
16€911

16£°911
16£°911
16£°911
16£911
16£911

16£911
16911
16€7911
16€£911
16€911
162911
16€911
166911
16€911
16€911
16£911

16£911
090°SH
050°S11
LiLi6
w0016
sLs
€688
9L9T8
$€808
SE06L
TW06'9L
€689
SYoEL
LEETD
o

]

-lE-lv-.—||l

“SNOIATId

N SIBET = 1 = unjendwd] DdARIY Adreying

(i4o)ugag

(22g18) splwoig wnnuons ggy'Lbe = ‘W

S|EISP J0J SI|QEI [en PIAIPUI 3Y) O) I35y
pmby 3y 0g6 2a0qe

sk Noge o 816
1msd0 Yygle o o

ainor-(i-)1v.iSAHD

(21g18) epiwosg wnnuong

J. Phys. Chem, Ref. Data, Monograph 9



507

NIST-JANAF THERMOCHEMICAL TABLES

(b)agug

(1

g41g) epjwoig wniuoss

(req 1) pL61 2unf INTHRIND

(une 1) $£61 2unf “SNOIATI

1980 6£9'66— 208699~  STI'SSE 199°0Sy  SS®E0S  YSET9 0009
§96'0 SY0°601 — YIET9—  638SYE €L96ry  LOFS0S  ¥SET9 006§
9901 €LERIT— €10659—  ySOTUE 9%y IWLL0S  YSET9 008§
oLr'l o9 LTI - YISS9—  SIVOEE oYLy 959905  ¥SET9  OOLS
LTl y68°9€1~ €90°TEY~  €8I'0EE 1659vr  €55S0S  ¥SET9 009§
L3C} €909P1 ~ EYO8Y9-  SFGELE OESSYy  6IFF0S  €SET9 008
1051 691551 - 9oTH-  ZILLIE by S8TE0S  ESET9 OOVS
8191 PITYI1— WwEIw9-  UYIIE osEery  OTITOS €569 OOES
orLl L61EL1— SSU8E9—  TYTSOE 1Ty 1E600S  €SET9 00§
o8t SHT8I— LEV'SE9— 900667 WOy  1TL66y €559 001
$66'1 SL6061— 6OrTE9-  1LLT6T WE6Er  98Y'REy  €SET9 000§
€1 €LL 661 16€679—  9£598L OSLSEy  LITL6Y  TSET9 006
69TT 01S'807— 19v'979-  10£08C sySLEy  IveS6y  TSETO 008y
yire 881°LIT— (S9°€T9~ 90PLT 919ty 8I9P6Y w5809 0oLy
¥95T L08'STZ— $Y6019—  Of8L9T €90°CEY  LSTEGP  TSETO 009
oLt SOEYET— oIr'819-  S6519T ssLeey  LIGI6y 15679 0OSY
€88 USWI— IS6SI9—  09€$5T 6LyIcy  9ISO6r  ISET®  OOW
£50°€ yIEIST— €QIEI9-  STI6T orl'iey  I80°68Y  ISE€T9  O0EY
0fTE €TL65T— LEVTI9-  068THLT y8L6Ty  SI9L8Y  OSETS 00
Siy'e TLO'89T — 86£°609— £S99tT 688y €11 98y 0589 00l
609°€ YLEOLT- YOSLO9- 0TV OSL 89697y  €LSYEY  6VET9  0OO¥
14Ex3 0€9VeT~ 65L'S09~  SBIVLL 1SSy ¥66T8y  6V€T9  006E
Sy £Y8T6T— U9  0S6LIT 0T0vIy  SLEISY  SPET9  O08E
osTy 810°10€— 0zTL'9— St WYLy ZIreLy 8YET9 00LE
(o a4 CH6e0E— €Y 109— 18¥°€0T 960y $O0'8LY we 009¢
SELY ST LIE— 0LT009— orT 661 (14154 8YTILY LYeeo 005¢€
866y 9TESTE— 65T665— 1oe6l usLy oryyLy oreT9 oove
uzs 69€°EEE~ S8E86S—  LLLOSI 086SIvy  6LSTLY  SYET9  OOEE
£LSS $BE IPE— 1W9'L6s—  TvS08! WwTrly 1990y SPET9 OO
188°S 9B 6VE— 12065~  SOEPLI £SYTIP  I89'89Y  HHET9  00IE
[144°] 99€°LSE~ 615965~  YLO891 €I901y  LE99%Y  €¥€T9 000
0859 0£es9t — STI96S— 6£8°191 LIL'SOV yYisyor e 0067
969 Y8TELE- PEFS6S—  SO9'SSI €9L90F  9€CTI9Y  OFET9 008
SLEL STTI8E— SEYC6s—  ILEGYI ovLYOy 69009  66€T9  00LZ
SITL 191635 0Zss65~  LENERE €9970v  9ILLSY  BEET9 009
L6TR 01°L6€— 08Y'S65—  Y06'9E1 oIs00y  ILTSSF  9¢€79  00SZ
SIgR 8£0°SOP— 805565~  OLYOE] IST86E  LILISY  VEETL9  OOW
6LE6 9L6 TP~ S65°S65~  LEVRLI IL6'S6E  PLOOSY  TEET9  OOET
¥66'6 316007 — ZEL'S65—  ¥OTBII yISE6E  €OCLYP  6IET9 00T
899°01 898°8TV — €16's65—  1L6IT y80°I6€  YOVVEFY  LZET9 001T
60 11 STy — 0EI'965—  6EL'SOI €ov'88C  €9CWP €679 000
|TTTY 6Ly — LLE96S — 90566 Y6L°S8E 91'8¢ey o9 0061
6cEl YSLTSY— /965~  SLTE6 11678 L6LVEY  SIET® 0081
8SIY1 SSL0OP— ov6965—  EFOL8 €E008C  SETIEy  OIEL®  00LI
9L0°S1 Y08 19V — 69V°8SY— €18°08 0S6'9LE BSY'LIY 079 0091
091 oS I9¥— €TL6'9SY—  €BSYL SILELE  LEVELY  L6TT9 0051
LwTLl S3II9P— SBESSY—  £SE89 SICOLE  6CI'61y  88TT9  OOK1
zissl SIL09P— 0OFESH— ST SEL9SE  €ISPIY LTI 00Kl
67007 ST109%— ovETISP~  868SS 86679 6560  T9TTL9 00Ul
9IgIT Yiy'6sy— LZF0SY—  CLI6V 968 €TIvOr  ¥PTT9 0011
SE6'ET 0TT8SY— 1€CTh—  6hYEY WLYSE  16I'86€  OLTT® 0001
00592 00995 — PLIWY—  6TTLE UTOSE  LEYI6E  88IT9 006
wL6L L68YSh— €TEr—-  TI0IE ossSvE  SIEYSE w179 008
SOSEE 620°€Sy— woeth— 1084 1650V  1Z09LE  6L0T9  00L
65T 6€ SLOTISY— €LO6EY— 86581 €OVSEE 65V'99E  6L619 009
0169 1£0°6vY— vIgstr— LoV sscoee  €LI'SSE  LISIS 00§
000ZS 6L6 LYY — STHRty— 616 IS6LTE  999'8¥E  €69°19 0S¥
09¢°8S 806°91¥— £0TY— 6679 CIFSTE  GOVIVE €19 00
$€599 SIS STI'gEY~  S9I'E $CIPTE  60TEEE  6LTI9  OSE
LI69L LSUIYY— 081 LOb— €110 SIvEE  O06L€ZE  £1609 00
LSELL S Iy — €0I°L0F— 0 EIEZE  EIYEE 96809  SI86T
87606 831°SEY— ovLVEE—  0T6T- €IYPIE  SELTIE  1€E09  OST
€IS 1L69Ty— 129°€66~  ¥I6S— SY6LE  LLEGGT  8EE6S 00T
SEOPIT  9SL'60F— v616E~ 091 — SLTOLE  SLE6ST  TOLES 001
ALNLNI - 811°T6€— S1IT6E—  T6091— ALINIANI ‘0 ‘0 0
801 8744 H'V  CD.H—H  MCDH—-.D}- S o) Wi
(10w N U

B4 10 = ,d = Jnssax] AEI§ pIepue)s

M SI'867 = I = unjesadway 2wy Ldreqiuy

(B)r1s2g

(G1g4g) aplwolg WNUONS 82H2ve ='W SYO vaal

gbs abed uo penuguod

M 0007867 S8uws A ur ,_fows-,_§-[ed [0 UM 01 D12 Jomug £q parejnges Isoy) Y 2218e suonouny paydope
mQ F0wg 10§ Y 1 ASo[eur Aq pSUSIsse 51 A1Is PUROI3 1|SUIS ALL, 3O 19303 A St IN[EA JAEMY NP JEY Aipqissod 3 (3 $1°862).S
Jo anfeA 2y o1 paudisse |_fow., y-[ed 07TF KUFELDUN U} U SPAROUT 1q SWh ST 12 T4 Jo onfea 19mo] A Jajaud apn o "AOSHIAS pue
AOUSEIY Aq PopUSUILIOdRT | WD §G) SN[EA ) (I JUSWIATE JUS[[IIXS UF ST YOmgMm | W 8C = Za ® 0) Spea] SIYL "[{ SB MO} S' 3q P[nod otjel
3 JO an[eA Y} 1B SIIRIIPUT F1GOF A[NIS[OW JeIUl] Y J0j TIEP JE[IUIS JO uospredwios v ¢, _u1d £¢ =%a 10 "un/saukp O X F$1°1 = 1/%
SIAI3 OlER1 ) 10j ON[EA SAYJ, “SUOME{NO[ED JUEISUOD 90I0) SKY Ul SN[EA JUWIES SHYY PISN  Jomasg “Z3gIS JOJ O] Jeau In[ea © §15388ns
(8L = OLRIF[DIS PUB (0 = ONRIFL{IS SIANID{OW 1u3q 3U) 10 SHRISUOI 3210) Puaq 01 YIAns 3yl Jo olfel 3y1 30§ sanea Jo uosuedwod v
*SINo Uel 1amo] %71 A[ySnos are  Aoyreg Jo sopuanbaly palewnsa AL *(, W §97 = £ pue ;_UId §¢| = ') , AOSNIAS PUR AOUSEIY £quaaid
350 Yl pue (,_Wwd 79T = fa pue ud 9gy ='4) ,2npasoid sejiuis e £q parewnsa asoy) yuim Kjqeioaej aredwod fa pue 'a 10j sIN[EA MQ
,(wasaukp o1 X $S1°1 = YGiS J0] 1ey1 0) [enba uaxes s1 T3S 303 IUEISUOD 3210] SUNIDIANS SY) ‘A0S |, 'SIPILKII] ) JO ONRs Af) 10} Kipun
JeSU JO Sn[eA € $1S3880s (G1°] = ONRI) SIPUO[YD PUE (€€°] = OIE) SIPLION[} WANUONS JILUOIEL PUE J{WOEIP 10§ SIUEISUOD 30103 Suryolans
23 JO ORI 3 10§ SIN[EA JO uosLEAOD Y "POYISW 2210 30USEA A} £q paleuISS SIUBISUOD 32U0) WOIJ PIALSP are satousnbay [euoneiqia
p31dope a1, "SUOHB[NO[E JUEISUOD 210) K PIUIEIQO UIDQ SABY YOIYMm , . o ,SAIBWISI e Ta 1gIS 0] J|qEjleAR sarduanbayy Ajuo sy,
; -WI 06 12 PIAIISqO Sea fa | b 12 [[epuey Aq (31 SN uo Apnis Jepsuts € uf “a 0) pueq sy pausisse pue Jodea LigeD jo endads pariym
ampesadwar-ySy Y1 Ul | _wd ¢ F QLE T PUBG B PIAIISQO  AONTEE “XIEU UOSU € Ul UOS[US Aq paaIasqo a13m a 1gag 10§ satouanbayy (Za)
Suipuaq pue (f4) ynans suRuASHUE Y], SSPIUOIGIP YUe? Suljey[e sno3se3 oY) 10§ panodal uadq Jaey || _SAPMS [eaoads paresjui mag

“UOLRINSIJUOD IIISUIASONUID puB Ieaul} e Aq
pouredxa Ajqeuoseal Jsow si siys ‘apnaajout L1g1s i ul Kiejod ou pamoys *syuswow opodip 19319p 0} SUIEaq JENI[OUL JO UOHIIIJIP NIV
Suisn v 12 uowey A £q sa1pms 13187 (01 ¥ ,081) [Spou Jeaul| & Jo siseq ) uo pauredxa Kjuoidejsnes aam LIgis 10§ %Euu«m UoNORIJIp
uona[g ~Apmis uondeyp uonddpe anriadworySy e u Bo:ov_,:am pue ulyspyy Aq pamsesws 1 s1 iSus] puoq S Jo In[eA AL

Adonugz pue Ayoede) 1eeH

o' SHEN £q pa133]3s (;_[ow-[e2Y ('86—) 1o Yum Kiqrioaey aredwod sa0p anjea

N0 “19A3mOH UURWSUASH PUE Y0015 AQ 1UBWIAIMSESW 3 JO Kijiqerjas oy) ssasse o dyqrssodu s1 31 dUIS ‘SINSAU 0M) A JO (| _[ow-[e0y
§°66—) 25219AR Ue UeY) 191er 315y panajaid 51 (,_jow-{ 971 F €01°L0F—),_[0W- [ 0°E ¥ £126— = (1 S1'86C S TIgIS), PV S0[BA YL

*J$33 [RONISHIEIS © JO aInjre} 01 snp paidfan siutod om, Lq «8) 1g1s = (1) 3g1S (V) uondedy,

9101 699 oro1 1 v o
STTEL6  STFIT  980FVTIL 669 YOEI-LY11 £l v o
(Joun[exy | _[own, M-[ed mME pIg  me pug WL swod Jonesy  samos

(I SI'S6D.H'V yua |_10W-[e3% *( S1'S6T) Y erg

, 1P 12 13mug Aq pateInge) pue UUewsukay pue Yooig £q poutuuop jurod amssaud jodea o[Suls B Jo sisAjeue mej pig € woly

PIALISP 7'V 0] 3N[EA B ST 9]qE1 21 Ul PIPRIOU] "SI[MO[OW SPIEYIP A 10§ "D 12 13maug AQ Spe a5am yorym suonipaid yim s3ause yomym

JSWOUOW SPIEYIP [EI3w iy jo Apueunuopald 1s15u0d Jodea ParRInIEs SY) TEY) S1EJIPUI SIPIEYIP YIED SUT[E|E JARO AP JO AWOS 10J B112ads

ssepy “wasaud s9199ds sodea KJuo A Seam JAUOUOW SPILUOIGIP S} IBY) JWASSE I "MO[3q PAIR[Nge) a1 samssaid asa Jo sisK[eue mef pig pue
puZ JO S}NS3Y "POYISW UOISNYJa usspnuy A £q 2igas prubry 103 (1 $0£1~+111) sunssud JodeA Pamsesw Ay . UOSIYIINY PuE UOSIARG

uopeunod jo Adjeyiug

{-WD S9TET10°0 = 0F QuBISUOD [BUOHEIOY

081 =Jg-15-1g @[Suy puog

Y €0°0 + 787 =1g-IS oumsiqg puog

%= :dnoIn) wIog

=0 [1] aySopm wmuend wig punoin

(DIgoz]
@lLel
(Dlest

wo ‘a
)-
$I10RIdUAS3(T pue sarouanbaly feuonRIqIA

(0w 921 ¥ 1'L0v— = (I SI'867) H'V
low-nf 971 F 1'T6£— = (1 0PV

low, M-f [¥'8 ¥ vezel = O §1°867).S

(Z1g1g) apjwoig wnguons

J. Phys. Chem. Ref. Data, Monograph 9



(10)11ag (2ag11) epiruoag wnjueyy

MALCOLM W. CHASE

508

8961 un[ JINTRIND 961 Junf “SAOIATId
(0961) "dd Z€Z *pgs NG sAWW g §°N APN N N,
(6561) STST ‘€9 "Wy "syd °f “3f “Ixpd0[g "W ' PUe [[eH 'H H,
saouaJajey
. S . . . . “Knuenb pajewnss ue st ‘puadap saunuenb ssay yoym uodn ((Syagiy jo
% "w M"m.m._vmu mww.wmwu mwwumm_ m,_wm.wwu MWMMM wwm.mm %w“ uoneunoj jo Adieyqius L “(SIGLL (19FIGLL UONIE Y1 J0J O = , DY Yorym 12 tutod 3y se usxes st amesadius) uonewiqns Syt ~untesadiud)
Lse6 BLBTEL— 61T € — L85v8 179 €91 889°0¢T vL1I°06 00g1 uonewiqns 3 ie (gLl pue (10)Y1gLL JO UONEULIO] JO sardiejius a3 ur 20UAPIP Y SB UEL SI (I)IGLL JO uoneuwrqns Adpequa sy
8LL01 9ILYT-  BECSTY-  LIISL Yerool  LISETT L1068 00T elEQ UONBWIGNS
b 2344 99T T~ LS6TTY— 89N 011°ss1 178517 188°L8 0011 = b
[adl 0S6'9LL— 06S¥Ir—  1S0'8S osF6rl  10SL0Z  ¥EL98 0001 N
9£691 T08°167— TIE9Ty—  Sevéy 96v'EVl  $TVR6I  BBSSR 006 g pue _[D Jo uolinquiuod £dosjua dtuoy uadmig
$€0°07 6v8°90€~ LSO'STY-  €E6°0V SYULEl  TIvssl Irrvs 008 20UAIJIP A pu (I)T[DLL JO JBYS WOy pIeuisd st (M S1°862),S JO snjea 3y Ko.:ou. £q parewnisa sem (1)%1g1] Jo Audedes 1eay X1
9t0vT Ure- LOL' 6TV — orsLE 61L°0€1 ricun S6T'ER 00L
666 SISLEE-  TYIEb-  pLTHT 00%Z1  SrTSl  evIT’ 005 Adonu3 pue fyoedeg eaH
6169¢ 16€ €5¢— STOEEr— L1191t HeLit S65°6v 1L 70018 00§ . .
1ST8Y 16¥°69€— 9EVEY—  VLOS SOVIll  €SOTIEN 9S8'6L OO “erep Ad[eyiua pue uonreunoy jo Adpeyiua JYN I Arerjixne Suisn ‘Ajaandadsan *(;_[ow-fy gy SOP—) |_[ow-[23Y
$69°99 0S0'€8E— Iy sor-  ovio L9E801 TSRO 6OL8L OO 6'96— PUR ,_[OW.[B2Y 9°pE S PIIR[NI[ED 3 (3 ST'86T). AV PUE (M §1°867),H'V Surpuodsaniod Ay}, "suonnjos pijos sy Jo suonisoduiod
€EI'L9 831€8E— OfY SOy — 0 99€'801  99E°801 889'8L  SI'R6Z Sutkrea 1aa0 safueyd A31oud sqqin [muawalouy oy Surreadaur Aq uonoeal Y 10§ ,_[ow-[edY £71€ JO (M 008).H'V JO 3n[eA B paureiqo
002 AJ2420[g pue {[eH "ss3001d 9A0QE ) UL SUOHNIOS PI[OS JO UOIIEWLIO} Sy} JO ASNEII] [NJ3SN 10U AR EIEP 383} JO SIsA[EUR ME] PI¢ PUR Uy
wo_ (W)ugLL + (S)73gLL = (9)01gLY, 7 uoNdea2 3Y) 103 ,33Y20]g PUR [[EH JO BIEP SY) Wosj PIALSP ST {ersk1d TGt JO uoneuLo) Jo Adepua ayy,
uoneuuod jo Adieyiug
1 30 a4 H'V CUH-H  UlCDH-.0]- S e B (¥
o £ st _y-f (-1oW-p 607 F €4°S0v— = CI SI'862) 'V ot N-r ['8 = #8011 = (N $1'867),S
BJI 1°0 = .d = Nssug AEI§ prepuels N SI'867 = L = ammaadwia), 3ouasgey Adpeyiug | umowqun = (4 0). 'V
(x0)h11%g (1g11) spiwoig wnjuelll 8897202 ='W TVLISAHO (2g11) spjwoig wnjueyl

J. Phys. Chem. Ref. Data, Monograph 9



509

NIST-JANAF THERMOCHEMICAL TABLES

6)'11%18

(2ag11) apjwoig wnjueny

(=4 1) 8961 [ INTHIND

(une §) g961 2unf SNOIATI

“(Y961) 1L¥E *0p "sAud wayD °f “1aradwapy ‘M pue Jaynel§ 71 [ IAjYong v,

“(2961) 6L8T ‘95 "SAUd way) [ Jasadwapy "M pue uadnoy 1 f sewef D L 10197°F O,
(1961 OL91 “F€ "SAud WD) °f ‘Sauref -3 ", PUE 1047 g ' “WIBAOH | °f,

“(0961) 7801 ‘Z€ "sAud "way) [ ‘mSourms O pue 812g 'V Y,

(9961) L8EY ‘T "SAYJ WD [ ‘UALD "W " PUB F20N43A ‘M D,

[ UETETEIE

7 Jeaun
Qre SSPI{RYLP [E39W UONISURI 310 1B} SATRIIPUI 3DUIPIA? [ruanadxa duts padope st uonem3yuod seaut] AL (E)FDIN Jo zxﬁm cucoZ:
) 01 puodsauod Kai teyy Sununsse AQ parewinsd ame (S)[DLL JO S[3A3] YL “(SFF[DLL Sk Swes i) 2q 0} patunsse u.a S]2A9] JIUOIIII3 oFr
"SIPIEYIP ISYIO YIIM UOLR[ALIOD B AQ PIALISP aTe s3n[BA 3SAYL
s3uApI[i 9O'0 2q 01 PIUNSSE ST [y WRISUOD Y pue | v SSUAPI[I Z°| SB PIJRWINISI SI Y IUEISUOD J2I0J YL “[SPOw pjoy 32I0) vucu—g
© WOij palewllsd are mu_u:usvué [euoneIqIA YL AJdm 1L u:m (EMDLL '(B)HDLL JO 50Y) WOI) PIBUILISI AUB SIDUBISIP SUOTRIANUL Y}
Kdonuz pue Ayoedes jeay

‘[enba Aoy K134 am (3)'[D1Y, pue (8)'agny, JO s0y) pur

()OLL pue (S)agry, jo saiSiaua puoq aSeiaae pamseaw SYi 250BISQ Pasn §1 A3 siYL (SFIDLL jo AS1eud puoq jo~t1 sSeuaAe oy s
ates oy Sutaq se parewisa st AS1aua puoq sy, “AS15ud puoq 1g-1], PRSI 3 WOy PARINOed st (S)1gL] Jo uoneuLo) jo Adpeypus ay

uoneuuod jo Adjeyyug

W2 [p1€810°0] = °g weIsuo) [RUOnEIOY
(0811 = 191119 :3jSuv puog

v [v-7] = sg—11 ddueisig puog

[*=q) :dnoiry w08

[€] sySiop wmuen)d) sieig punoin

(Dlgeed
(@lso1]
(1oo1]

S
saeIIUISQ pue saousnbar] [eUOLRIQIA

[s1] {ooozzl
[9] foooL1]
[9] [ooo]
[€] 0

8 un ¢’

I~
SIYSIaM Wmwend) pue s{ea] NUonIMIY

J. Phys. Chem. Ref. Data, Monograph 9

500~ €00°S 980'Z0L—  §B1'98¢ 80S'8EF  £L8T0S  6LSTL 0009
0900 SLL9- €LTIOL—  QE68LE STYLEY  €S9710S  OISTL  006S
(910 66581~ P 00L—  I8YILE IEC95y  pIF00S  LPTL  008S
8LT0 63T0£— 919669~  IHF¥oE BITSEr  SSI66F  €LETL  OOLS
26€0 YL~ YLL'RE9—  LOTLSE 880FPEY  SLYLGY  YETIL  009S
0150 wrLes— YI6LE9—  TBE6VE ov6TEy  ELS96F  OITIL  00SS
£€9°0 8v'S9—~ LO0'L69—  99LTYE €LLIEY  6vTS6Y  OZITL  OOFS
09L°0 vy~ SOT969—  8SS°5EE 88C°0cy  106€6Y  OTOTL  OOLS
7630 01888~ OvES69—  I9E'8TE v8€6Ly  OEST6Y  9I6IL QOIS
620°} SO 001 — £LY' P69 — £LI1ZE 091°8ZY SEVI6Y wyiL 00l¢
(VAN b2l 40 B €09°'€69— 966°¢€1E v169TF €1L°68Y vILIL 000S
6I¢1 STLELI-  6ELT69—  IE890E oSty  99Tssy 09I 006V
€LYl 61CSE1—  OLZ169—  SL966L SSCVTy  16L9SF VRV IL  QO8V
€€9°1 SIEoVI—  0L0'169-  PEST6L SvO€Ty  LBTS8Y  I9ENL OO
0081 81851 TLV069—  vOrssT 6OL1Zy  vSLE’Y  LETIL  009%
vL61 1€00L1 - SEE689—  LSTBLT syE0zy  681T8Y  SOI 1L 0OSY
[3k4 79C181-  7IS'389—  £8I'ILT 9681y  €6508F  ¥L60L  OOtY
STET SLOE61 — SOL'L89—  TE0TIT ovS'LIY  €968Ly  O€8OL OOV
ST 295H0T— L16989—  SIOLST €0I91y  86TLLY  V690L  QOT¥
LT YH09IT— ISI989— €566V TOOVIY  96SSLY  LPSOL  0OlY
1L6T 00SLIT—  TIY'ss9—  906THL 6ZIEIr  9STELY  S6ECL 00O
00T€ 666’362~ 10LV89—  VLS'SET S6ST1Y  SLOTLY  S€ZOL  006E
Iwhe 09£°0ST— 120489~  6SE'8IT (Z00ly  €STOLY  VLOOL  OOSE
$69°€ €9L19Z- SLE€89— 0981 vIy80r  L8€89y  $0669  OOLE
€16 ¥59°697— SLETLT-  SLEVIT SRLOOY  VIV'O9Y  9IL'69 009
szoY €0L69T—  TOOLI—  SI6L0T 801 S0P ZISYOr 8569  0OSE
i 96969T-  0£5'89T—  1L6007 06€E0y  66vIOP  IVE6D  0OPE
89TV €69'697~ £35°99Z—  LyOP6] 0£9I0r  TEYOOY  ZEI'6Q  OOEE
668y 11697~ SITPOT— vl L81 9T8'66¢ 80£78SY 11689 00Z¢
8ESY LIE 69T~ €S9TIT— 9977081 YL6'L6E k248154 $L989 [1 418
S89W 030°69Z—  SLY09T-  OIVELI €LO96E  OLYESY  ST¥BY 00O
13234 99LRIT - C89'8CT— 185991 611v6E 195 1SV LS1°89 006T
Loo's ¥RE'B9T-  9899ST—  08L6SI OIIZ66  SLI'G>  TLSL9  O0ST
€81 616'L9T-  LLOVST—  LOOESI TWO06E  TILOYP  $9SL9  0OLL
uss 10V°29T~  6§9°TST—  L9T9WI 116486 89Ivvb  SHTL9  009T
yLSS Y6L'99T—  0£9°0ST—  6SS6EI €ILSSE  LESTVY  £06'99  00ST
LS 901997~  88C8YT-  ORRIEI YYERE  EIFSEY  OPS99 00K
9709 £EE°S9T— €ECOVT—  OSTOTI L6018E 6865ty  IL199  0OET
6LT9 Lyrr9T— oy ve-  £59°611 699°8LE  9SOEEY  YSLSD  0OZT
$559 TISEIT-  SLETWT—  v60El ISI9LE  SO00Er  (8€SD_ 00IT
$58°9 SSYI9T—  YOTOPI-  SLS901 LESELE  STSOTY  986W9 000
oLI'L 01019~ S9EVIT— L6001 6180LE  TOSETY LSS 0061
81SL 750'652~ (8TE€LL-  LS9E6 886'L9€  OTO0Zy  861%9  008I
R68'L SEOLST—  OECTTL-  9STLS PEOSE  TOEQIY  STSEY  OOLI
yIc8 OL6¥ST—  T8VITT- 16808 46198 €OSTIY  RLVED 0091
S08'8 €SBTT—  QELOIZ~  09SHL QIL'SSE  LIYSOP  £9VE9 003
€566 889°05T— £900ZZ—  85T'RY CIESSE  690VO0F L3879 OOV
¥86'6 BLY8PT— 1Ly6iz— 18619 OvLISE  LIY66E  SS9T9  00El
s1L°01 oITOVT-  SV6RIT-  STLSS SLELYE  OIVV6E 9979 Q0TI
s ¥EOEPT-  R6FEIT-  9SY6Y v66EVE  TBEBEE  6I€T9 00N
$8STI €60V~  SIOEIT-  O9TEY S8L6EE  SVOESE  YOTT9 0001
613°€1 90I'8EZ—  SYETIT-  SYOLE SEESEE  66VOLE 6019 006
8551 1TSET-  86L11T—  6E80E IO0EE  68I69E 91079 008
1€ELI €STTEL—  LICNT- TWIWT TILSIE 91609  +0619  OOL
956°61 STT6TT- £LROIZ— 6581 619°0Z€  SREISE  IVLI9 009
YI9ET YEIGIT-  06v0IZ—  L6TTI ossSIE  ISIOVE 64719 00S
99097 196%7Z—  9I£0IT—  SIT6 LLIEIE  vROCEE  ISTI9  Os¥
L6t 16— $8101Z—  OLI SSOTIE  IRY'OIE 60019 OOV
LEOEE S9CIZT-  OLO0IZ-  6TIE 61V'60E  6SEBIE 71909  OSE
L 16,912~ Isr6Li- 1110 980°80F  9SO°'60E  ZSOO9  00€
ov6LE 265917~ SLO6LY— 0 $89'S80f  SBY'ROE 9009  SI'S6L
91I8°EYy 0IL60T—  8SL'99I—  ILYT~ 699°60€ S8BT 09165  OST
9%6v'TS 1007102 - €0L'S91—  S6L'S— SITVIE  OYI'S8T  S8L9LS 00T
SE57S6 $68°T81 - SYEPII—~ 65T~ 9109  SLST  TS66r 0O
HALINLINI - €98%91—  €98'991—  LTISI— ALNENI 0 0 0

3y 20 DY JH'Y  CLH-.H  UICDH-.0]- .§ F] Wi

1 1oy V10U

BAN 1'0 =

od = MSSAY 3EIS pIBpUEIS

M S1°867 = I = amnjesadma] ouasdjdy Adpeynry

(B)1%1g

(21g11) apnwoag wniueny 889°202 ='W

low- [6°07 = 1'6L1-] = (1 S1'860) 'V
oW- {60 F 691 -1=C1 0. 'V

SVO vaal

fow, M-f [9°T1 5 £°80€] = (M S1°86T)oS

(z1g11) apjwoig wnjueyy



MALCOLM W. CHASE

510

(19)azug

(f1g42) opiwolg wnjuoaz

0L61 dunf . INTRIND

961 YAeW “SNOIATId

BJIN 1'0 = .4 = anssau] Ajei§ prepuels

1L 611 €1Z—  60990V—  90STII SST6R1  TITHOT  00S00I  00S1
LR 82I97Z-  6IF60V—  €ISTO SPI'PRI  R9CLST  €5€°66  OOVI
8196 SOE6£T— U6TIvV—  §59°T6 16L8L1  8¥00ST  LOTS6  OOf1
900 11 8TIST~ 1LO9IY— L8R YLI'EL] YETIVT 00 L6 00Z1
£6971 8 997 - 9Leviv— £ITEL EHLTIN 6ER'EET 16 6 oot
67971 190082~ WSLIV-  689°€9 t90'191  €SLVIT  ROLY6 0001
——— AINOIT <~ —>"TVISAYD -~ OLTYS OESPST  OERVIT  1T9€6 000006
090'L1 SEEE6L— S600TY—  OLTHS 0£SYSI  OERVIZ  1T9€6 006
811°0Z 1180¢~ KBYIW—  SO6TH 99FLYY UYL  SLYI6 008
£LOWT €09TLE—  OLTSIr-  SLLSE S6VOPE  TO9I61  STEI6  OOL
6LE'6T YovLEE— WwELy— 6699 SII'EEl  PI9LLl 78106 009
758°9¢ €SL°TGE~ L6£0Ey—  SELL €08'SZI  OSTI91  9£068 005
STy YSSRIE— LZ6TEr~ 2688 SIEGIl  SPSIvl  68%L8  OOF
61599 660 78¢ — 619F70F— 0910 868'CI1  €EV9I1  €VL9R  00E
95699 RLITRE— €65H0y - 0 L6RSIT  L6¥SIT  TTL9R  SI'S6L

007

001

0

™ 301 OV JH'Y  CLH-H  UCDH-.D)- S o] p: 174
\-fow- oy \-lown, o f———

N ST'86T = L = anjesadwia |, 3ouaapey Adjeyiug

(10)az1g

(21g42) spiwoig wnjuoasz

(6¥61) "X MIN
*Auedio) Y0og [IH-MRIDIW “PF (10D 1 1 .. ‘SIUEUAPOULIA |, S[ELIRIEY STOSUE[[PISIL Jo ATn[[e1ajy pue AnstwayD ay ], omarg -1,
(€961 111 '€9 "A3Y wayD) ‘nayorig g pue ninfekewos -y "D ‘Pmug 1,
"89-1€~TI ‘IFIDLL'GI-0E—6 *(19)21934 *(2)gLl 0L-0£-9 *(8)1grZ "SAQRL [Raruayoousay | AVNVI,
S90U3I9)3Y

‘1mag £q
paewinsd seam Jurod Sunjowr 3y, | _[ow ,_-[e2 0Z Inoqe st uonezuodea Jo Adosua 3y e os *paretunsa jySnol s1 uoisny Jo »Emﬁ:a at
ejeQq uoisng

‘(wyagLy

]

PuUB (DF[DIL UO P3seq JUUBW JR[nuls B Ul PIIEWS S1 (_fow-, _M-f L68°STT) _[ow- _N-[&d £ 1T = (A S1'867),S *Adonud 3y “[(1L

JOVIATZ 30 ‘YU Tg + (gL D = (gIZ) 2D uondwinsse 3y uo paseq (10)agL WOl parewnss ame (39FIgZ Jo samoeded 12y L
Adosjug pue Ayoede) jeaH

' SIIGR AVNVF Ul paistf 23g3 pue LagL] pue JMyoeag pue ninfeewog
‘Jamarg Aq uaa1 TUgiN pue LigoD ‘Ugupy UG 10§ 3,867 & uonrwgns jo saideyua ay1 JO 93e13AR UE SB POUIRIQO SI (Y S| 86V HI™Y
PABWASI YL 7, _|OW-[BIY L iy — = () S1'867 ‘B UIZ), KV Suisn (S)ugrz « (1)ugrz 10j (- JOW-[B3Y € X 6C = (M S1'86T), H*™V
palRWnse  Ap  woy  pARMd®d st (oW €65F0P—) | _[OW [BOY £'96— = (M SI'86T WO UAID IV JO  anjea Ay

uoneuuod jo Adjeyiug
J-low-0 {7y 5 09L°79) = H™Y N (006} =L
-low-ri [zy = 9'40F—] = (X S1°860) H'V yfowe M-r[e1 ¥ 66111 = (M S1'86D).S
umowyuf] = (3§ 0), ,#V
820°1S2 ='W TVISAHO (21912) apiwoug wnjuodlZ

J. Phys. Chem. Ref. Data, Monograph 9



511

NIST-JANAF THERMOCHEMICAL TABLES

()zag

( 1g4z) aplwoag wnuodliz

0L61 2un{ . INTHIND

898°C L8942~ WTLEE—  UBESI €6L6LT  6ITLSE
£€69 19€°0€C— OLO6EE—  TLL'SVY 6£8°SLT  19STSE
7589 yE196T— 00 IPE-  1L9'9E1 SILULT  IvoLYE
oty'L 610°TVT— 180€rE-  LLSLLl 86CL9T  OVPIVE
1608 ST0'BYT— opTSYE- 18I 8LYTOT  ETEOHE
1S8R SLIYST- Y8y LvE—  1LE60! OEI'SST  6HOIEE
3IL6 SLY 092— o86vE-  ILTO01 VISt ILLYTE
9TL 01 WENT- 8128~ OLI'16 96RLYL  LTIOBIE
60611 Y65 ELL— €I9VSE~  OLOT8 ISCWT  €vLOIE
cEl STE08T— 616TSE—  OL6TL 88Y'9ET  STETE
£6691 STOL8T— S90'SSE—  OLRED WL 1S1'P6T
090'L1 SH6'€67- SECLSE—  OLLYS 80L'CLT  €95V8T
199'61 STI'I0E— YIL6SE—  699°SY 8CLIIT  SYBELL
670°€T T19°80€— WTTE—  695°9¢ Wr60T  £69'197
[135/%4 YorolE— LISYOE—  65V'LT FRYI0Z  $99'L¥T
J2/313 oLyIE—~ 905L9E— 6981 9ECY6l  PLOIEL
S95°EY HFEEE— 06TOLE—  69T6 965181  L9L0IT
LETES LIToreE— IscTeE— 8910 9ZOYRI  LSSY8I
LO9'6S OETOVE— CECTYE— 0 YOVl YTOPRI

¥ 301 o'V H'V  CDH—-H  UCDH-9]- §

J-fout- Py

EdI 10 = o = 2nssatg 3jerg prepuess

7961 YAreW SNOIATId

0016
0016
Wo'16
w0016
W00'16
00'16
0016
w06
00’16
wo'16
0016
00’16
200°16
wo'ie
0016
00'16
00’16
0016

D

7—0—:.:%.—
M S1°867 = L = ampesadwa], 32uaaj9y Ldeyiuy

()t4z%g

(c1g12) eplwiolg wnjuodNZ 820°1SZ ='W aimnon

. WH™Y 1L 1 (S)gIZ PUR (INGIZ 10] H'V UM
20UAIP Y, Teq 3uO e (S)1gIZ  (PUgrZ ssad01d ay) 10§ 013z sayoeosdde sZueyd A313ua sqqID) A yorym 18 armesadwia) A st Ay
eleq uonezuodep

*s{re12p 10j S[qel [e1sk1d Y1 0 193y
ejeq uotsng

“uoneuwoj jo Adieyqiua ay

3JOJ Pasn 1e1) 0) SNOSOjeLUR JSUUEWE € ul pare[nofed st Adonua Ay, .TESn.w 1182 CTL 12 JUBISUOD 3q O} PAWnSSE SI Auoedes 1eay ayy,
Adonu3z pue Ayoede) jesH
-pinbi] pue [e1s£1d ay) usamiq

1 S1862)o H(M 006)o H *Ad[eH{1u ut 20213451 AN pue , ™y SWIpPe Aq [eIsK1d oy JO 1e1p wouy Pae|nafe 31 (Y S1°86T ‘1 UEH'Y
uoneuuod jo Adjeyugz
low-p [2y T 09L779) = H™V A [oo6) =L
\fourpy [E€TreE—1 = O SI'S6T K'Y i-fows- _N-f [FZ0°y81) = (3 S1°860).5

((1g127) apiwolg whjuoanz

J. Phys. Chem. Ret. Data, Monograph 9



MALCOLM W. CHASE

512

(199)hzug

(zig4zZ) aplwolg winjuosL|zZ

0L61 3unf - INTRIND

BAW 1'0 = .4 = Jmssdug s prepuerg

8985 L8OVIT~  TTLLE-  IEILIT £99RVT  6TTLSE
€669 I960€2—  OLO6EE-  ZEO'8OT WLoevT  195T8¢
589 VEIDET-  OIOIVE-  1£686) YIILET  WOLE
SEvL 61076T—  I80EvE-~  lEF6S! VLLOEL  OFPIVE
1608 ST0BYT-  OTSYE-  IEL08I 996ETT  €269€
1588 SLIVST—  t8vLFE-  IEYILI 629917  GHO'IEE
81L6 SL09T~  TOS6rE—  1€529] 8L9'R0C  ILLWIE
STLO} WE9T-  TRITCE-  OEHES] YOUO0Z  LTOBIE
606'11 veCELT—  EI9¥SE-  OECHVI 89V061  €YLOIE
zEEl STE08T-  616TSE-  OETSEl 8886LI  STSWE
€661 STOL8T—  §90SSE-  OEI'9T wodl  ISTEEL
NOILISNVYL 0E0°LI OESHSI  E9SVRL
QNI <--> TVISAYD oLTHs OESTSI  OEBPIT
os0'L! SYEE6Z—  S6U0LY—  OLTYS OESYS  OE8WIT
1102 111806~ 889TTH—  SO6TP 999yl TUEOL
€L0TT £09TLE- TSy~  SLLSE sevovi  T09'161
6LE6T YOV LEE—  LYRLTb-  669°9T oleel  ¥IoLLl
T589e €LTSE—  L6COEr—  SELLl €08ST1  08TI91
8TU8y vSCR9E—  LIETEP-  T68B SIE6I  SpSIvt
61599 650786~  6IS¥OF- 0910 868511 EEV9IN
95699 SLITRE-  €6SHOV— 0 L6%S1 L6RSH
¥ 30 OV H'Y  CDH-H  UCDH-9)- 5
(lowl- P

0016
0016
20016
200°16
0016
0016
0016
00°'16
0016
w0016
0016
179°¢6

119°¢6
SLY'T6
816
8106
9£0'68
688°L8
€rL98

Lo

o]

(RS U a—

$N0IATId

N SI'867 = 'L = aameiadwa] 3duasd)ay Ldjeyuy

(140)taz%g

(®1842) spiwoig WNUodNZ 820°LSZ ='W

“S|1eI3p 10§ SI|QE) [EOPIAIPUL Y1 O) 1350y

pmbi 3 006
[e1sd ) 006

aindITIVLISAHD

o)

aaoqe
S1°862

(21g42) apjwosg wnjuodiz

J. Phys. Chem. Ref. Data, Monograph 9



513

NIST-JANAF THERMOCHEMICAL TABLES

(B)1azag

(21g42) epjwoig wniuodl;Z

(7eq 1) OL6T dunf INTIAND

(une 1) L61 unf :SNOIATU

150 YILOTE— £EL'EP8—  v6£98E vioory  €Iells 186°TL 0009
SLri 19LTel - SOTEy8— 6£1°6LE 32°59 .4 YOr1°0l1S 81STL 006§
$0£°1 66LFY1— SLLTY8— 1681LE SYLYYY  S9%B0S 6'TL 008§
LEY'S 8T8GST— 8STIV8— 6V9ot E9EPy  909°LOS SLETL 00LS
SLs1 6Y8'891 — oTLIy8—- 9IrLSE 105Uy STE90S 96TIL 009§
8IL} 658081 — 0SI'ly8—  061°0SE OEWr  €20sos aTiL [10.97
998'1 098761 — LSOP8—  YLETHE 98I'0bY 669 £0S €I (19,49
610 6F8H0T— 9LE'6E8— PLSEE 000'6cy  TSEUS 8T0°ZL 00£S
8L1T LT89IT~ YSE6£8— 89§°8T¢ S6L LEv 186005 616°1L 00Ls
{3 a4 T6L 8TT— €IL°8E8— 08¢°1Z¢ 6959tk SBSG6Y STR'IL 0ols
SIST SYLOVT— yE0'8E£8— £OTYIE £TESEY  YOI'B6P LIrw 000$
697 Y89°TST—~ 6LELEB—  LEOTLOE 9soveEy  9IL96Y Yoo'IL 006¥
0887T 0199 — 689°9¢8— £88°66T SOL'TEY WwTsey L8YIL 008
oLt 0TI~ VLT~ orLz6t WYiey  LELeor 99E°1L 0oLy
Ofl'E w9 I18S°ELT—  O19°S8T SIvoty  vOTL6V oL 009
SoTE £60'9LT— 6V ILT—~  T6Y8LT wsLeTy 689060 i ooy
ure 666'SLT— L8T1LT— 88EILT yoCLty €068y 8L6'0L Oovy
15€°€ 6LRSLT— S600LT— L6T¥IT 8Y6'STY €1 L8V orsoL 00ty
6Tr € OFL'SLT~ OLR'8GT~  OITLST SOS'YTy  LYLSSP 869°0L 10744
11S¢ TSSSLT— 6T9°L9T— LST'OST E0ETy  orOvsh 155°0L ooly
965°¢ EreSLl— LSE99T—  O1I'EdT 8ICILk  SOET8Y ooy oL 000%
$89°€ 01SLT— 190°69T—  LLO9ET 6661y  SIS08Y £YT0L 006§
8SLL'E SIEVLT - YLE9T— 190°62% £TY'sly  TOL'SLY 6L00L 008¢
SLB'E 8ISYLT— £0¥'29T - 0T 61891  9ER9LY 60669 00LE
8L6E USyLL— o9 — 080°S1T SLI'SIY €6 VLY 1€L°69 005t
980'% S8LELL- 899°65T— 911"807 66v €1y 1967y seo 005t
[ver44 SOLELT— OLTRST— L1102 08L1ly  8Y60LY Lreeo oove
orey 006TLL— 1L8'95T— LTyl 810°01¥ 18889 6E1'60 00t
SFv v £6€°TLT— 11 43145 e L8l 1T80y LSL'99P 81689 00Te
0ssy W8T SWYST—  yor08l 8SEO0r  TULSYOY £89'89 001€
£UY T — £88°TST— 809°¢Ll SSYyor  vIETOP [43.4:+] 000€
YL8Y 965°0LT— YEIIST~ /LL9ST 66Y0F  600°05% £51°89 006T
€0 006'69T—~ LT 6YT— SL6'6ST 88Y'00F  TTFLSY 188°L9 0087
LoTS 1ST697— 80T8YL— TwWTES1 LIY'86E  6ST'SSY 8LS'LY 00LT
16€° 8VE'89L— OEL'orT— 19%°9vi €8T96€  vI9TSY 95TLY 0097
685°S L8y L9T— [44%54 % [AYN 141 B0V6E  £36°6hY 91699 00sT
08¢ L9§997— wLevZ— 8LOEENL o1g 16t 6ST LYY 8£599 00,24
€09 85997 — LTt 1ozl V68  vEVHIY ¥8199 00£Z
1879 SECVIT— L69'0rT— w6l LIOL8E 10S°1vP 86L°S9 [2.0744
ors9 OLI'€9T— 08€°81T—~  TVTEI SOSH8E 6V 8LV (10, 48] 0017
LIg9 g10°19T— €6V LIT— 19L°901 L88IBE  R9TSEP £00'SD 000T
SIrL 618'867— 100917~ 18T°001 SOU6LE  vr6IER L0919 0061
Syl £€85957— W6661T—  Ov8'E6 8TEILE 19v°8Ty 61TT9 0081
vIgL OlEPST— 9SESIT—  9EY'L8 89C°ELE  TOSYIY 6¥8'E9 00LE
fraa] 100TsT— WLYIT- 6%0°18 €LT0LE 60Ty $05°€9 0091
698 8§96V — QTYIT-  ¥ELvL Ot0'L9¢f  €SB9IP 619 0051
9ZT6 18TLYT— €8LEIZ—  6I¥'89 $T969€  €0STIY w69 oovi
6£8'6 USHI- weeit— 8F1°79 WooeE  6vSLOY 6979 00t
£55°01 1Ty — SE6'TIT— 888°CS $9T'9SE  SESTOV V1679 00Z1
68¢°11 0£8'6£T— SBE'80Z— V96V YLTISE oY L6E SLETY 0011
9LETY 9£69¢T— £€99°L0T-  TWey £50'8re  SOP'I6E €LTT9 0001
08S°E1 LL6EET— 950°LOT— 681°LE 88C°EVE  606V8E £61°79 006
08061 9$6'0€T— 095902~ €L6°0t 1L8°86€  88SLLE £T1'79 008
SOO'LI 088°LIT— 931'90T— SOLYT 0Z6'eee  86T69¢ o9 0oL
195761 YSLYIT— 098'50T— 99681 66L'8TE  TyL'6SE LI6'19 009
6v1ET 81T €907 - IRETI SOLETE  8OF'8KE 1wl 00§
SECST V86617~ s soT— 86T6 R0CITE  OL6IvE 665719 osy
LISRT 9LEBIT— LLY'SOT— ur9 GII'6IE  STLYEE ¥or°'19 ooy
(U343 LT ' soT— 651°¢ GISLIE  ¥¥SITE STI19 st
69¢ £8ITIT— weLli— ziroe 8LLIIE  ISTLIE YOL'09 00t
€ETLE 156’117 £LYvLI— 0 LLLOIE  LLL9lE 8909  SI'86T
YSRTY $01°50T — 6L1°791— 06T ELULIE  €7190t ¥£0°09 0sT
S6T1S 00961 — €191 - £88°6— Y8TTLE  LIBT6T 88°8S 924
+I1'e6 O8T'8LE— 659651 VISTI- SYTEOE  BOIVST 08078 00t
ALINLINI  0£0'091 — 0£0'031-  $95S1— FLINIANI ° 0 0
M 301 D'V H'V (LUH-H LUICDH-.01- S D W
y-low-f lowt, N[
BJN 10 = .4 = ainssaug ajel§ pIepuels M SI'867 = ‘1 = aumeaadinay 3duasajay Ldpeyug

(B)z1g

(f1g42) apiwiolg WNIUOZ 8Z0°1ST =W

"89-1€—C1 ‘(8)TDLL SIqEL [EonusYoouIN L, JYNVS,

(£961) 111 ‘€9 “a2y "way) ‘najorig J pue ninfekewos Y D ‘Jamag 7,

(6961) 711 °L Adoasonaads pue sondg B3Ny “A ] PUE EIRYSAQIPUESYILY W "V “ASUPOD ‘N I,
“(6961) 89T ‘IS "sAud “wsy) [ *3aviSe 7 [ pue 28neH H "y *9USEH "M [,

“(8961) 6LEY “6b SAUd "WAYD [ “uOSpR) *Q ") pue uosdwioy], Y "N

(6961) €v1v ‘IS "sAud "wAD “f ‘weSYIN ‘F "q pue xo%f T W,

W6T) 1LVE *op “sKud "wayD r uxdwapy m pue Jaynels 11 [ 9yong v,

(1961) OL91 ‘€ “sAyd "Wy [ ‘sawef *D L pue 1057 *J "D ‘U38uoy "L °f,

*(0961) 7301 T€ "SAud "Wy [ ‘njSouems "Q pue 8139 'V Y,

S3oualdey

SUDLL SNO3SES JO IS0 $2 JUIBS P 3G O PABWNSI ke sIYSiam wniuenb pur s[aas] slwonspd sy, snayorig pue :.s_.whﬂcom ‘1omarg
»n P3IS] SIPI{BYIP [EISAU UOKISURI} JO SIURISUOD ou..& WOLJ PIALISP ATe SAN[RA YL ", Y sukpijiu 99 0 EﬁEou 2210} Sugpuaq gy puwe v
Suptijiuz Z°1 99 O3 P3TRWIISI ST JUBISUOD 3010) SUNYIIans Sy | [Spou P31} :0) uu:u—? B Wo1) parejnofed aJe saiduanbaiy euonriqia oF_.

1912 A3upoD) Aq

V LT SB PAIBWILSS s Yoiym (S)TIGI7Z ul 181 Se Sures aU) 3q O) PALUNSSE ST JUBISIP Puoq YL 1uaq R sapuonyy B& e ySnoyy U3A3 o eour]
Aqje1suad are SSPIRYIP [RIoW UONISURE Y1 B} STRJIPUT DUIPIAD —ﬁ.._oEc&xo J0uls “‘reautj B O] p3wnsse sI uoneInSyyuod uw_:uo_oE ENR

Kdosjug pue Ajoeded jesy

(3ng pue ‘(UL ‘(Buz ‘GragiL (B)ngLL ‘(6)g1Z 30] (M S1°867), FPV JVNVS woy PIIFINIED |[E A ,_[OW-[E3Y 9 101

= L), H™V U ‘| _[oW-[BY §°L8 = "*IGLL) H™V *|_[0W-[e2) TZ01 = "A*IGIZ), H™V N S1'86T 18 $SII0UD RONRINOSSIP puoq I5esase

ALY, rIgLpMIgaZ - NumE\thuN 10} M G1°86T 1B sa11aud :c:n_uo$€ puoq a8e13ae afs jo uornodosd ) woay PBINOED S YIIYM ¢ |- low. 2>y

sL _N_ TAA SI'862) H™V *A215U3 UONRISOSSID Puoq SRIGAR SYI M1 81 (N SI'S6T).H'V 0 anjea ayy, (8ug N+A0rNT Jcth s05
110U 01 ¥ §EHT = (f S1'86T), H'V PRTRWINISI ) WOy PIALISP St {, _[OW- (Y €Ly HL1 —), _[OW-[23Y L' [p~- = (N §1°86T ‘3 LIGIZ) 'V

uopeuuog jo Adjeyiugy

,-ud [062L10°0] = °g “weIsuo]y :Eocﬁom
f081] = 1g~57-19 :3|Suy puog
Y [Ly7) = 1g-17 2ouesiq puog
[*q]} :dnoin utog
[t=0 [£] aySiap, wmuend aymg punoiy
(1){s9tl
@Irs]
(Dlosn
w2
Sa10RI5Ua33(g pue satouanbarg ruonvIgIA

[s1] [ooozz)
[9] [oooL1)
[9] [oooL)
Il 0

8 wy D

1
SIYSIap Wmuengd) pue S[2AY] druondd|q

lowry [Zy  SpL1~1= (A ST'860) H'V

i - 1o -f [€1 = 8°91€] = (4 §1°862)aS
\lou- (T ¥ 0091 ~-1=(N 0\ IV

SYD v3ai {fag4z) spruosg wnjuoonz

J. Phys. Chem. Ref. Data, Monograph 9



(B)S'HEg (E1gHIS) auesowoiquy

MALCOLM W. CHASE

5

(1q 1) 9261 JPQUIQ S INTIIND (une 1) 9161 $3quanN(g :SNOIATII
£68°S— 9989L9 V8869L— O£E°665 SEE6YS YiTer9 LIBLOT 0009
6LL'S— 8PLTS9 865°0LL— 8rS88S 8S9'LYS (At g s 808°L01 0065
199°¢— L19'879 €8T 1LL- 89L°LLS £56'SYS 6959 86L°LOT 008§
6£5°S— L9 We'ILL— 686'99§ (244449 Y69'ey9 88L'LOT  0Q0LS
€Iy s— we0ss ILSTLL— HT9ss TS 98L'1v9 Ly 009s
85— 85195 SLIELL—  €EVSYS SLYOYS  VKSEE9  9SLLOI  00SS
ovis~ €86'1€S SYLELL—  LSIES OSE'BES  LOFLED  PSLLOI  OOKS
SO0~ 86L°L0S Y6TYLL—  €88ETLS LOOLES  €S¥SE9  THLLOI  QOES
8S8Y— 209'c8y EISPLL-  6OI€EIS oTI'SEs  108€E9  STLLOI  OOTS
SoLp— L6E65Y OESLL—  LESTOS TITEES  60L'1E9  vILLOI 00l
HSY— 315444 LseL—- 99516V €TI1ES  9LS619 669°L01  000S
18¢°Y— 65601 oIT9LL- L6L08Y 6LT 675 10¥°L79 ¥89°L01  QO6Y
80TV LIL98E STOILL— 0LooLy 8STLIS 081°$79 L9901 008y
60V — 98P°T9E SIOLLL- yoT 65y 861°STS 16779 6Y9'LOT  O0LY
wge— LET8EE v3€LLL— 005 8vy 660°€TS 665079 0L9°L01 005Y
SY9'e— 186°¢lE el SeLLEy 8560TS  ¥ETBI9 Q19201 00SYy “(0S61) €L ‘O£ "pusy 1dwio)) ‘sioduer] o W pue Jjnem3g 1 W,
6EP°€— LIL68T 6S0'8LL— 8L6'9TY SLLSIS SIgSIo 685°L0F  OObY . . . E - e .
STTE~ 59T ILESLL~  OTT9ly LS9IS  THEEI9 99501 OOEY . ﬁR_.v SOT ‘1 B1eq J3y wA) sAyd [ ‘wnouewiyg L
666T— L1t L998LL— SOP"SOP UTYIS <Ig019 1wSL01 00TF (1L6D) 161T “LTV &0y "wiyoonsxds ‘uoydr) f pue Jadisng Hy
9L 78891 SE8LL~  TILD6E 6v6 1S 0ZT809 SISOl 00l "(8961) §9 *€TV YISIOPNIRN Z ‘UUBWIEH H PUe W{OH ‘Y IRIZIN W,
SIST- 065761 8IT6LL—  T96'€BE SLS60S 9957509 98Y°LOI  000% (EL61) 908 ‘0TI "20S "WaYd0N237 °f ‘[uIS g pue wuny 4 ]
vsiT— 16T°891 Ler6LL— SITELE 6¥1°LOS Y8709 9SFLOl 0068 . . . - . coy ¢ @, [P
6L61—  986°€HI OL6LL—  ILVT9E LS9F0S  $SO009  €2VI0I  OOSE . . . .. (8961 "dd 4o *¢-0LZ ION "y, ‘PurS ng TN §n "o 1 uedlsem, °q °d,
6891 — £L9°611 €E008L—  OELISE STI'T0S  061'L65  8SCLOI  OOLE (L96D) €8T *L WD Z “(1961) 8ZT “€IE T96D 891 *6IE WXD "WaS[[e “S10U8 Z *MAYUOYIS ‘W PUB WIS M ‘JIOM 4,
v8EI— £5€7S6 LOE08L~  €66'0VE 81566y  BYTV6S  OSELOL 009 "9L-0£-9 (NIS'] ‘(BNS'H ‘oL~ T¢-TUBNSHELD “(BNUSTHID ‘(BNSHID ‘(NS HIG ‘(SNSTHA *(3 DISh1g "SO|quL [BAWNIOULI L JYNVI,
890’1 - 1€S1L €2096E—  09TOEE v9896y  YITI6S  BOELOI  OOSE S32uaIdjoY
v68°0— SLI'SS 106S6€—  TESOIE SEI'v6y  SII'B8S  €9TLOl  OOVE
60L°0— 128 Y6L'S6E— 80880t SECI6F €168 vITLOL  00tE .2 € .
vIS0— [Vigty 90L°S6E~ 680°86T 9788y 19188 191°L01  00Z¢ ) TOFHIS PUe IGFHIS 10§ SI[GEI SY) UO PassnasIp s8 wevodwiun 5q
SOE0— [£4 k1] Ovo's6e~  OLELST TISS8y  €1T8LS €01°L01  001€ PIROYS 31215 PINIXI WO SuoNNqLIuOd te 133dxa 9 “19|Suls & 3q 01 3jEls PUncIS JIUONII[3 A} SWNSSE PUE SIS Palox2 103135u o
€80°0— oLLY 009'S6E—~  699'9L 08VI8v  €OLVLS  6E0'LOI QOO o EI0ds uewiey aseyd-pinby woyy paausp (SSA[BA S IYONOURWIYS YUM JUINSISUOD are
st oLs 8-~ Gessee- 896597 weey  SLOILS 896901 006 pue SisA[pue MOIOd puEq UO Paseq Are SWRWUSISSY S UOYIL) pur 1351eng Jo endads pareyuy aseyd-sed woy ar sarousnbasy [EUONRIGIA
6070 91617~ 019°66E~  SLTSST €SI9Ly  €TE49S 168901  QOST e s 8 5 S D 2 . - i
7890 €905~ 999°66€—  06STHT SYSTLY  LEY'E9S  S08'901  0OLZ W2 3 (Ol X 6VLY'OLL =21 PUE (01 X 1LEL'LY = B = V] ke w1usaul Jo siuawow [ediound ), “sanfea () [euonmnsgns Ajqewnsaid ue
LUe6o 198y — Lsrsee—  pIGEET 6oy 80V'65S o1L901 0092 s1ppwered [pImonng f1gqis pue SgHIS jo suuoj sidolos: w312 10§ ¢ 1P 12 JJEIZNA JO BIEP JARMOIDIW GO PIseq St NS Jejnddjou 3y |,
S6T'1 99619~ PRC6E—  GVTELL SI6Or  STTSSS  v09'901  00ST Adonu3 pue Lioede) 1esy
6691 9TESL— 650°96€ — +65°TIT y6Tior SLE0SS 98Y'901  00vT i
Y107 +69'88— 6vT'96€ - °S6'10T 1¥S°8Sh rEIs PSeo0l  00€T R . .
2444 10201~ Y8Y'96E-  $TET6I 959¥Sy  TIIIFS  SOT90I 00T oH'V Jo uonigjodsaiuy resurp £juo Aynsnf wiep S[qe(iEAR 91 Jey) ,‘[MIS PUR JUNH PIP SE *3pN|oUOd
UsT 65YSIE— ISL'96E—  TIL'OBI TE90Sk  SBYOES  9£0°901  00IT M "SIIPNIS JLIAULIO[ED AP ) up $32133p [enba 03 passoad jou pip suondear sisk[oIpAYy AP LY AGRAIDUOD $1 1 /sanjea paidope
NEE 198°8Z1 - LoLec—  LIroLt Lsrovy  9ISIES  vE0l 0007 INo uEy) ANESIU Aow osje e (YIS pue (P1g1s (8)71DIS (B)IDHIS 0§ SN uoNAjos 31 3snedd sisatpodAy sup 19333 A|2AnRIU I
et K AR pated Ty R sl oo ' SSUE[ISOIO[YD Ay} 10§ 1AOPE am ST YoNS U yita (*1G HIS), FPV JO UOLIELIRA J1qnd & Ajdun p[nod SIy *Slewwnsa Jeaur] 0o Uey) SAnESau alow
861°S 891'691 90'86¢~  OLY'8El 0T6TEY  ELEVIS  S80°SOI  0OLl 1 [OU-[E3Y §°€ STINS3 ANAULIO[ED Y], (UISIOISTEN PUE (ID)FOISTEN JO 'V A[1e102dsa “Brep ARerjIxne pasiasi 01 30D ,_jow-[edY 6'SL— O
088'¢ 901081 - ro08re — 8L6'LTL 9208y  €10°80S syLv0l 0091 onfea sip paSueyd {2 uewSep\ "HOEBN snoanbe anpip ur uonnjos jo saidpeyiua Uuiol} pIAUSP | _[OW-[BIY 0T ¥ £€69— = (1 S1°867
8£9'9 19061 - ¥8TBYE—  TISLII LIGTTY  S9TI0S  9gE+0l  00S! ‘S)'y psuoda sioyine ssayy, selq aaneSau ojqissod Jo asnedaq 2 JOA\ JO ANSWLOED UOHMIOS A SSIUBIP M (g'Z'1=u)

Aoy - . 3 3 ! H ! z L t st
ot 7 L% eyl ety vy Femen oot *TIGUHIS 30) Srewinsa reauy Sundope ul (S)THIS pue (S)ags o sanjea A usamIaq uotjodidu feour) Aq pIIBLISS S1 (Y S| R67).HY
vL9'6 T LZrere~ €98 61190y  SSI'8Ly L6970 00T1 uoneuuod jo Adjieyiug
95011 0I8TET—- (334 % oL 696'66¢ LST65Y s16’101 oot
9ILTI SEVEPT—  SILGYE-  $90'99 8ISE6E  €856SF  OL6001 0001 w>.3 % [ =378/¥] BIIU] JO SIUWON 31 JO 190
ovLYl 6LOST— 9%666FE—  $20°95 SSL9%¢  Y00'6HF 81866 006 ° m-0l wﬂm_m .__m .._Mm\ tHavL g 1 wz .H_o.m: ﬂM&
98T L1 6LYT-  pITOSE-  11IOW 16961  OECLEy  66€86 008 St ;S8 SlSL0l 'S"H 3oty puog
¥$$°07 Sy SLt— SSE0SE— 95¢°9¢ OLETLE LOEVTy 7£996 00L @ 0LIT = 18-S 4.\ ¥6v’1 = H-IS sadueisiq puog
(40374 8P1°98T— 98€05€ 00892 YI619¢ 185°60r 08E'Y6 009 *¢3 .dnoin jurog
110°1€ V86T~ €97°0s€~ YOS LI TETLSE  OVOT6E  86E16 00S €=0 [1] ‘WSA wmuend) awg punoiny
9L0°SE 18120~ 9ZI'0SE~ 0861 S9TPSE  6OI'ESE  88Y'68  OS¥ ’
SSIop 86VL0E-  BIGEVE— 1958 66TISE  vOLTLE €918 OOF .
1899 ¥RLTIE-  LSO6YE- LTV ovO6rE  9STI9E  IST8  OSE @89l ) $°891
09 S6SEIE~  OFOE0E-  6¥I0 1SO°8vE  LYSSFE  $9S08  OOF @< esy W 79¢
665 ofSElE-  TT6T0E- 0 6YO'SYE  6HORYE  OIY08  SI'S6Z @ viL wrece
S6879 ¥6S01E~  9LO¥8BZ—  SOLE- 6YC6KE  LSTHEE  TISSL  OST
Q.c..wh 850°S0E— 6v6°18T— 1y'L- L60°SSE Hosle 9L (v04 - W ta (U e
60LTSI 1S8°T6T— R8T'BLL— L9l - 998 11t 66S°SLT €ILES 001 3.
HLNINI  67S9LZ- 6159LT~ €L — HLINIINI 0 0 0 SARIFIZNY PUE $AIUNbAL [EUOHEIQIA
N o'V oH'V  (LoH-H  WICDH-91- S a2 Wa
110w Y 110w N-f -lowp [L1 F 67081 = S1°860). 'V i-ou M- +°0 = SO°8YE = (M §1'862),S
BJI 1'0 = 4 = Jnssalg 3jms paepues 3 SI867 = L = umeaadway ounapy Kdreyg | ,_[0W-rY [L1 F §922-1= (4 0). 'V
(B)s*Hr1g (f1gHIS) auelisowoiqul HH508'892 ='W SvD vaal (f18H1S) auejisowoiquy

J. Phys. Chem. Ref. Data, Monograph 9



515

NIST-JANAF THERMOCHEMICAL TABLES

(10)'o"1g

(cagow) apiwoig wnuapgAlon

8L61 3quiNdas . INTNAND

oLl 6£L05— yerv6z-  €ITLE SLUEOT  YSTSSE  896TLI
908'1 viysr— YOS'L6T~ 686 EPSLST  IIEE  €0S1Z1
§99Z L7699 L1800£-  ZI6TH SI0'IST  ILFLEE  6£000ZI
8L9°E 6V r8— 9900E~ 186001 ILIYPT  TIERIE  SLSBIL
238V SL6WI-  PTLOE-  L6V'68 869€  OLOBIE  OIILI
€9 $9ITI—  PrEOIE-  6SSLL OIV'6IT  BLESOE  S¥ISHI
918 SI9OVI—  TOEEIE-  BIO99 YOVITT  EL8V6T 181N
b0l TEO09 - F6TOIE-  EILTS S0I€IC  TISIST  LILTIE
€IP°ET SL6LI-  EYI6IE—  YISEY €8E¥0L  19S997  €STII
1oLt vge6l—  SISITE-  UKTE 90r'S6l  LISEYT  88L'EOI
10T rYOTZ-  ¥I9pIE-  L9SIT pIS981  BYO'6ZT  PTESOI
sie SUSIT-  L6TLTE—~  B0SOI oI9'8Ll YISO 658901
980°SY WEBT—  FELERT-  S610 SLyvLl  STISLL  S6E°SO
665y S606ST—  SLYERT- 0 ELYPLI  ELYFLY  OLESOL

¥ 30t D'V H'V  CDH-H  UICDH—0l- S )

s-Jou- 110, -

B 1°0 = . = Janssaxg Ael§ prepunls

*SNOIATEd

g

Wi

S SI'86T = L = ajeaadwa) duagey Adreyqug

{10poNtag

(tagow) apjwo.ig wnuapghlon

“(LL6D) 19€ ‘6 Samssag YSiH—dway, YSIH *[BuN "H PUB Dsmaydseqny |0,
“(Lo6D ‘KM uyof ‘('p3) ARy 1 T . ‘siodep ameradwid L YSiY Jo uonezumpere) AL, ut 19ydord *H pue (M ¥ °Q,
*8L-0£—6 (S)3GON SIQRL [eNUAPOULN]], JYNVI,
“(£L61) 65T ‘S6€ "Wy “Sjje “Sioue Z ‘uweuuaddp “H,

sy ‘euuatp ‘Kouady £3J1aug orwory

[RUOHRWISIU] ‘m31AYy AS1oug orwory wr uorredtjqnd Joj pansuqns 3q 01 M31A1 Jo yeap Areurunrjaud g7 6} ‘67 12quiaidag ‘uonedIInUIUI0d
[euoszad ‘Aajaysag ‘erwojie) Jo Ausiaatun *Kioleioqe] Aopog 0UAMET] UOISIAL] YIIRISIY IR0 Pue S[RHARY ‘Jamaig "1,
"(9L6D) €8T 9L "A3Y WD “13daH "D ~T pue “IleH " ‘W ‘UMRd I,

(196D €2 v
"ON “YNEN “WPRL WI~1030 "PIO “YSS SYZPRL, ANEN PeAV "AZ] ‘AURRYMS VY °S PUT BAOYJISEA “A ' ‘BALYSJONIN "L ‘ACINAYS "V,
S$3Juailjay

*Ieq du0 18 (S)'1gOW + (1YIGON = ()OI T UoNdeas Yl 10} O =, D'V Yoy e amesadwa) pammoed o st “Py
ejeq uoiisodwosag

“3amalg jo sajewnsa ap idope o /Teun pue

D{SMAYISEQNY] JO SUOHNQLIUOD JIUOT A Woly | _ [ow., _M-[ed £'6Z = (4 S1°867) 30 Pu WE?& pue [[mS Jo swwesuod Adonua danippe g

woly o, H-[22 60 = (3 S1'862).S e saiRwps? 1310 , weutsaddp Aq pasewnsa sanioeded 123y oys wioly (3 £96-867), _10W-,_H-[B2L
Ol XOSE+PIYT=9D Ppoauap pue  (_jow-, M-[ LI F €LVPLI),_[OW-, M-[8¢ T LTy = (A SI'860).S  PABWNS  Jomarg

Adonugz pue f1oede) jesH

“axxy padope
anpeA A st YoM (_[OW-f] ST F SL9E8T—),. [OW-[E 9 T §'L9— = () SI'86T). 'V PAUIRIGO Puw (JQEY (3)1IGOI 2t UO UOISSISIp
AP 95) CIGOW + TIGOW SPIIOS PIxIuI {Y) uo qcanct&mo Jo siuswamseaw wnuqiinbs sy paurexa-au AJomalg ‘) s JmAULo[Ed 3y}
waoy,_[ow-[e § F $9— = () SI'86T)H'V PAUEI0 ;"1 13 UM "(12)TIGO JO UOHSNGL02 JO Ad[eysud 3y PSUILLIAIAP " Jp 12 ACIAYRYS

uoneuuod jo Adieyiug
s_low-Y 6T = L'€87— = (A S1'860). H'V low Sr L F §pLi) = (A s1862).8
umow{u] = (N O H'V
269°6ee ='W TVLSAHD (1goiy) apiwoig wnuapgAion

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

516

(B)'ot1g

(1g0) epjwoig wnuspghjon

(%eq 1) Re61 1quadds INTRIND

(une 1) 8461 $qwaadag :SNOIATI

EJW 10 = ,d = amnssaig 3yms prepunig

(LL6T *3390100) ‘Bi81030 ‘BIUENY “12100§ [EOMUAOONDIT YL, ‘g8 Jaded ‘Nejquasoy W "D pue eIq D W

(£961) “ramarg 7 01 uonedtuNLIWOd Jeaud ‘udjo] 1 N,
(EL61) 69T “S6€ WD “Sje “Sioue Z ‘uweunaddp “H,

BL-TE-E ‘(IO *19-066 ‘BMd ‘€L-1€-T1 (BOEL ‘BL-0E-6 “(S)IOW PuB (SIIGOW :S3|qe], [EoMUI0UNN L JVNVI,

BLISDY ‘BUUAIA ‘Kouady AS1sug Jnuory

{euonEWIU] ‘M3IASY A31aug dNwoly ul uonediqnd Jo§ pannwgns 3q 03 maral Jo IeIp Areunurjad ‘g/6 1 ‘67 15qUSIAIS JO UOHEIIURUILOD
feuoszad Aopauag “Blwoji[e) Jo Asidalup) ‘Aiomioqe] AS[dIog 30UAIMET] ‘UOISIAIG YIIE3say Te[NIS[ON PUB S[ELIIEIN ‘1amug
sasuass)ay

W3 01 X EBITEET =27
pue Jud 3 01 X 16§6°911 =9 = V] are ewsul jo swawow fedpuud syy ~(R)0RL woly pareunsd UL youm L(S)JOW Joj oy
SB uIes 31 3q 01 ue) e suonunquIuod JUONIII A ], ..-NGN—Q 2q pjnom numoz ey _uouumvv.—m nzn_n-—UwOM pue R1g 'V YT se uaye) sem
uelsip 1g-ON Yy v.co.nm.«o‘.— .AD pareuyse JduURISIp uNo—U—.—EUE_ pue n_ucvsco& [euoneigia a3 Jo uonedijipows EM:mo e pesn _uo>)u._.m

Adosuz pue Aoede) ey

“JmAlg JO SNBSS 3yt Ul dUIPYUOI duwos Suipiaoid Cuueuuaddp

Jo siuawamseaw [euswradya sy uo paseq st (S)r1gopy Jo uoneuuoy jo Adjequs sy v 1-[OW-[e3y 0°9f = $A8 “"1gOo), 4™V 01 paredwod

1JOW-[23Y € 3 §'6L = £A8 ‘UHOW), H™V ASs3u2 puoq ueaw Y, °,_[oW-[e3) § T 9’87 = (8 “UgOW), H™V O spes| (S)g pue (SO 10

2P VNVI qua pauiquiod (3 ), 4V Jo 3nfea sy, (8)1go pue ‘(SF1gon “(Slgop Jo uoneuno; jo Adfeyiud sy siewns? 0 sfapout
8utpuoq pasn oym tomarg £q paIeWns? TRyl S1 (,_joul-fY €€ F 89¢°8—) 1-[OW[E] 8 3 07— = (A S1°867). A’V Jo onjea pidope ay],

uoneuuod jo Adjeyiugz

M-8 [, 01 X SIL9I"E] = 21A1¥] 113U} JO SIUSWOW S JO 1NPolg
JL0Z1] = 1g-0—1g :51Suy puog
Y [ev2) = 1g-op -eoumsiq puog

[9)=o [*q] :dnai wui04
@No6) (DIse6]
@lostl (MloLnl
u ‘a wI ‘a

i- 1=
savRIAUaSa pue satduanbasy [euoITRIGIA

Iy [z9011]
[¥] [s6°09801]
2} levsos¢]
[2) 0

'8 _un‘s

1
SWSaM WnUEnd) pue SPPAIT dMuonddg

o0rT- SSE9LT STIvPL—  95L'SOS YPURYS  OCOEE9  91L06 0009
9%6TT- SLE6ST Y98°0vL—  089'O6F 8ELYS  1ISIE9  QIS06 006§
€817 ST 60L'LEL—  V6SLSY 068'CPS 856679 00606  008S
1950°T- LssTe 8S9FEL—  QOTSLY 6IYYYS  OLESIY L8606  OOLS
61— 9SL'80T SIIEL—  L6C6OY YPETVS  SOL9T9 69016 0095
fxs g B8 $86'161 BBIL—  98TOOY SEVIVS  €TI'ST9  LYII6 00§
$69°1— oLTSLI WI9TL— 89Sy 006'6ES  OSV'ET9 6116  OOPS
€951 - 109'851 SSSETL—  TBOUP OYERES  YYLIT9  SSTI6  0OES
o9Tr1— 086181 SUITL-  1I6IEY ESL9ES  S000T9  SYECI6 QOIS
P81~ LOY'STI 169°81L~  PLLETY 8EI'SES  I€TBI9  L6E16  00IS
LEVT - 8LY'BOI LEYOIL~  Teo¥iy PEYEES OOl Ivp16 000§
15071 63586 oSY'yTi—  98¥'SOv 08IES  €LSPI9 K16 006k
€207 - €106 0I8ELI—  LEC96E SII0ES 989719 T0SI6 008y
§66°0— 115768 OI'ETI~  98I'LSE O3€'STS  6SLOI9  LISTI6  QOLY
§96°0— v6678 uveti-  veosLe 019°9ZS  16L'809  1ISI6 009
$€6'0— 16v°08 SOUITI-  T38'89¢ 908%ZS  08L'909  €ISI6  00SY
206°0— S00'9L 9TOITI-  1EL'6SE N6TLS  €UYWO  EV16  00FY
69870~ SESTIL 09TOLI-  $8S0SE 680°71ZS  OI9°709  65¥°I6  QOEY
y£8°0— $80°'L9 o6t~  OvbIve YLI'6IS  69v009  ZIVI6 0OV
86L°0— 75979 SSO8II—  TOETEE 8ITLIS  LST86S  0SCI6 OOl
19L°0- wTss LIgLl- ILreze 61TSIS  TIO96S  LLTI6  00OF
17L0- 0SR'€S 8S6911—  BYOPIE LLVEIS  TOL'E6S  O81'I6  QO6E
089°0— 18°6% 6L09II~  SE6HOE 680°11S  SECI6S  TLO'I6  QOSE
L£9°0— LEI'SY 8IS~ PESS6T €56'805 806’886  6Y606  OOLE
7650 918°0p 65TPII-  OvL98T 99L90S  8I1F'98S  OI06  009E
SYS0- 1259¢ SEEll- Ul LIST0S  T9FERS 95906  00SE
9610 £STLE 0vZIl-  SI9°89T WS LETISS  L3Y06  OOKE
€0 7108 19 1I-  9LS6ST 6L8'66v  8ESBLS  SOE06  QOEE
8860 008°€Z IS0~  §55°0ST yOv'LEY  TOL'SLS  OIT06  00ZE
1€60— 81961 865°601-  ¥SSIPT ¥B6T6Y  SO6TILS Y0668 001
697°0— L9v°51 Y09'801—~  PISTET SEYZ6Y 09669 88968 000E
¥07'0— il €S9°L01-  9I9ELL YIZ638y €169  YOV6S  006T
8610~ 6148 £ET69— 18971 SII'L8y  8BL'E9S  SET6S  00ST
1110~ £vLS 890L9-  OLLSOT 9EEP8Y  LPSO9S 10068 00LT
790°0— £80°€ 96159~ 1387961 6918y T6I'LSS  99L'BS 009
0100— 6870 955€9~ 91088l 60S8LY  OIL'ESS IS8 00ST
500 0T 20179~ SLI'6L1 OSK'SLy  9010SS  L6TSR  OOF
€010 8ISH— 6809~ LSEOLT S8TILY  PSEOYS L9088 QO0SZ
910 1969— PIL6S- 7957191 L0y  vYrIS  IVRIL8 00T
€T0 LIg6~ LR~ 68L°T51 909'9r  £9C8ES  LIFL8 001
$0€0 05911 - PIELS—  SCOPHI YLOTOY  E60VES  S6EL8  000T
€360 SY6El - WTLS-  OICSEl Ioy'8sy  919'6ZS  TLI'LS 0061
00 90791 - S199S—  v09'SZI YLSHSY  606KIS  E¥6'98 0081
9950 9Ev'8I - STI9s— 6Ll I8C0SY  LY6'61S  €0L'98  OOL
yL9°0 15907 9ILSS-  ¥IT601 80V  869VIS  SYPOR 0091
S6L°0 I8 90p"SS~ €£9°001 6607y 8TI6OS 19198 001
7660 98677 £51°55~ ££0'76 LSYLEY  S6I'E0S  SKESR  OOPI
060’1 €EILT- 956¥S— 99’8 WITEY  wyy  I6V'S3  00cl
yLTI 19762 PORVS—  OE6PL USLW  61006¢ 66058 00ZI
1601 06€71€~ 98IPS—  L¥P'eS STCILY  €69T®» TIPS 0011
osL'1 $05°E€~ Y65 ¥S— 00'ss 8601 vESHLY  TITVS 0001
(90T 609°5E~ 0TSYS~ €09'6% 12901 SEL'SY LR 006
e 0L LE~- S STy SEEFOP  S6%SSF  STCER 008
0L6T 86L°6E— TrrS— LE6T¢ SYL'L6E  L6LtYy 9168 O0L
ot 988 1p— 9IvPS—  $99MT 6£606€  SYOTEP  €65T8 009
765y usey- £STYS— 16791 YLIVRE  9EOLIY  LII'Z8 00§
s LT0SP~ €6V~ [43x4] S6608€  86€80F  €58IR  OSY
3109 7809 — ISSPS—  LyT8 6SI'8LE  LLL'BSE  60SIS  OOF
960'L SYI'Ly— 819bS— €31y ULSLE  vI6LSE  SIOI8  OSE
SToL 06LEY— PLy8— 6v1°0 W6PLE  LSYSLE  £0€08  0OC
yE9'L user- 89CR— 0 066¥LE  066PLE  OLTOS  SI'S6T
oL o1L9g- $26'6 orge- 90E9LE  SK609€  LSI6L  OST
oI yITLT- Tsen vSUL- LSTT8E  sevEve  I6I'LL 00
s8¢ £0€°L— 19Tl 6£0°SE— 8ISEry  OMYE6T  6ERSY 001
FUNIENT - 1LO°€l 1L0°€1 01661 dINIENI 0 ‘0 0
4y 30 OV H'Y CDH-H  UCDH-.9]- .S o) Wi
- 10 1-four, _M-f

N SI'86T = I = amesadwia} 2ua3jay Ldreypuy

(B)*otig

(cagon) apnuosg wnuapgAlon

1-low-px (€€ 5 8~ = (X S1'860) 'V
- low-Dy [£€ F 1°E1) = (H 0) FV

289°SeE ='W

SV 1v3al

—low- -1 [8 T 0°6LEY = (M S1°862).S

(fagow) apjwoig wnuapqhion

J. Phys. Chem. Ref. Data, Monograph 9



517

NIST-JANAF THERMOCHEMICAL TABLES

(6)d*otg

(f1804d) epiwoig fuoydsoyd

€86°C—
SI6S—
SY8'S—
€S~
L69°6—

15 301

(12q 1) €961 1quaxg INFAAND

(uae 1) €961 1WA -SNOIATId

L61°L89 L9995y~ 681'809 €ECOLS  L6QILY  £66°LO1
€21°899 LSILSY—  O6EL6S 0£9'895  I8¥699  686LO1
SE06¥9 17985~ 1657985 00699  9E0'899  986°LOI
676°619 YLS6SV—  T6LSLS WIS 8S1'999 €86LOI
L0019 00S09% -  $66¥9S SSEE9S  LYTY99  6L6LOI
299°165 Wrigr~  L6IYSS 66519 TOET99  SLELOL
vISUS 18779~  66€°€HS 169658 07€099  1.6L01
EHEESS SEIE9Y—  €09'TES 11gLSS  TOEBS9  996L01
SSIPES 96— NFILS 863555 OPT9S9  T96'LOI
¥S6TIS wLrvoy—-  OIoTiS IS6ESS  6vI¥S9  LSELOL
SEL'S6Y €S5Sy —  S1T°00S M6'1Ss  TIOTS9  IS6LOT
w0soLY 11€9%9%—  OIr6sy v66bs  1ET6F9  9Y6LOI
€STLSY SEOL9v—  9T98LY 163°LyS  SO9LY9  OF6'LOI
686°LEY 9SLLOY—-  TELSY YEL'SYS  €ECSKO  E£E6'L01
o1L8IY MPRY—  6EOTLSY SSOEPS  [I0EY9  LI6LOI
L1b 66€ SIT6oy—  LYTOMY ELYIPYS  6£9°0VY9  OT6LOI
601°08¢€ OL6—  SSPSEY LYT6ES  vITBE9  TIGLOI
18L°09€ 6650LY—  ¥OIVTY PLEOES  EELSED  PO6'LOI
6VFIVE LIUY—  vLSElY €S9¥ES  S61CEO  S6FLOI
860°TLE YISIP~  SROEOY I8TIES  S6S0E9  SBSLOI
1€L°20€ 1Ty - L6TT6E 9S8'61S  I€6LT9  SLY'LOI
0SE€8T gy~  OISI8E LELIS  00TSI®  98LO]
$$6°€52 66€ELY—  STLOLE 6£8VTS  R6ETLY  €SRLOI
wWSIHL L36'€Lb—  OV66SE WIS TIS619  Ov8'Lol
Y11°STT 08SvLY—  LSI'6YE 085°61S  £95919  9TLOI
6997507 ISy~  SLESEE 76891S  0ESEI9  TISLOI
807981 9LSLY~  ¥6SLIE ySOPIS  SOPO19  S6LLOI
STL991 yoy—-  9I89Ig €8I'1IS  L81°209  LLL'LOI
STTLY] 080°LLY—  6E0°90F PETR0S  ILS'C09  LSLLOT
60L°LT1 SSLULLY~  Y9TS6T YOUS0S  0SY'009  9ELLO!
991801 SOV8LY—~  T6VVST 830705 816965  ZILLOI
66588 SOT6LY—  TILELT 088'86Y  LSTE6S  L89'LOL
90069 OR6'6LY — $S6T9T LS S6Y 68Y°68S 859 LO1
SSEC6Y S6L'08v—  161°TST OLI'T6Y  ¥LSSRS  9T9'LOI
€EL'6T 0sTIgy—  OEvIve SSU'ssy  EISI8S 066701
LYol ST -  £L90ET SIoSRy  ¥6TLLS  ISSLOI
L9 6— S8rERy—  OZ6'61T LTI8F  PO6TLS  90SLO)
REP6T~ o vRb-  TLI'G0T 98CLLY  OFE8YS  SSYLOI
YT6r— 83y S8¥—  6T°861 09CELY  SSSE9S  B6ELOI
860°69— 6SoRy—  T69°L81 £81'69F  095'8SS  ZEE'LOI
£00°68— wosy—  €969L1 VWEYOr  STEESS  LSTLOl
$96'801 — BLL'B8Y — 1Tl 0£E 0oy oT'LYS oL1"¢ot
086'8Z1 — 8C668v—  625SSI 679°SSy  PEOTYS  690°LOT
TLo6evi— PTI16Y — 878TH1 vILosy LI6'SES 056901
677691~ 1€6T6v—  OvIvel 00g'Sky  8CP6TS 018901
Tor68l—  95SE6h—  LOVELI 8ETOFY  0SSTTS  €¥9'901
LLL 60T S6L¥ey—  EINTII 8I9VEy  661'SIS 149901
ISI0EC—  #0'96Y—  081Z0] 61L8TF  OICLOS  ¥61901
189052~ 86TLEYV—  9LS16 61STTr  TEER6K  068'SOI
76997~ WTHr—  S00'I8 6651y ¥E968F  BOSTSOI
L1282~ 8OVEY—  LLYOL €60y 1096y TTOSOI
v L6T— SIFSEy—  S0009 S6FI0F  89SBOF  16£H0I
SOLTIE— £ESCEr— 9006V CIEY6E  0IE9SY  SSSEOI
OET'RTE— S06'SEy—  YOE6E LIY98E 95Ty E£LPT0I
SSSEVE—  90T9EV—  OEI6T YECRLE  Y689Ty 1587001
910'65E—  ¥6E9EP~ 95161 €6C0LE  90LBOF  Z09°86
95L99E— SWoty—  T9T¥l 00L99E  ¥6€86E  LOI'L6
o6ryLE~ 665°9Eh—  ISV6 SEPE9E  €90°L8E  LITSH
|ITTBE- 66T9Ey— €LY 1609 PevvLE 0966
€LYSRE- T8~ 991 VER6SE  BREO9E 68668
96v°$8E— TIT68E~ 0007 TET6SE  TET6SE 19868
088¥8E— 6IS0LE—  6ETH— 16719 LECYPE  866'SB
SO8'18E- 769'896—  90p'8— T6LL9E  €9LSTE  IEE08
SSI'BLE-  P6E99E-—  STTLI- LYESRE  SYSEOE  S9B'IL
sieeLe— 26OVE~  €ISSI- 90SIEY  6LTLLT  IFT6S
6P T9E - 96V'ToE-  0S861- AUNLINI 000" 000"
K44 H'Y  CLH-H  UCDH=-.0)- .S b
s-10-f p-1ow,_N-f

BIIN 1°0 = d = unssalg je)§ pIRpUTIS

0009
0065
0085
00LS
009¢

M SI'867 = °1 = aamjeaadmay w3y Adpeiug

(6)'d*otg

(t1g0d) epiwosg |Kioydsoyd 91589°982 ='W SVYD vaal

(6561) L8 ‘9 SAud WD °f pue 9h61) 0SS ‘TTT PIQ! (S+61) L18 ‘0TT "Pusy Mdwo)) “sjoouely o pue jrem>g 1 W,
{(Zy6l) 611 ‘19 WIYD "Av1] "23Y ‘PU( UBA "W pue Sulp1sn ‘Hy

(Fr61) 1161 ‘99 "30S WY Wiy [ ‘Aemyd01g O “7 Pue LIS “H I

(Zr61) 8bL 19 WD "ARLY, "33y ‘PP UeA W,

*(£61) 0SY "208 WX °f “13uulyS "V “H pue Ljurey) L

(ZS61) "dd 89z1 ‘00 1D ‘puElS Ing ‘BN °S n,

*(T961) 9161 ‘8§ "20§ Aepese,} suwil ‘sowWOH S M,

saouasajey

Stosury] pue Jf[nem(aq Aq paist) 1om sarousnbaly [EUONRIQIA ) PUB PAIpNIS

sem e193ds vewey YL ,1PUQ Pue Sulpien Aq poulisse pue paunseawt 31am sa1ouanbay [ruoHRIGIA A GO Jo BNddS urwrey Yl tWosg
I8 o 01 X STIY LY] =21 puB -8 . 01 X TTT8'98 =/ = ¥/ :3xe euaut Jo

sawouws fedpuud sy ~Kemyd01g pue 1SUIS AQ SIUSWAMSEIW UONIRILIP HONIII WOLJ PIIE[RI{ED UM PIST SIWRISUOD JENIIOW YL
Kdonug pue Lyjoeded 1esH

L131q jo erep anssaid jodea o Jo wawiean sarenbs

1SB3] € WOlj pAIenoEed sem H™y (M 6191 ®
(-low-[e3} 901y e 4™V oy woy parewnsg
£1D0d Yim uosuedwiod woly parewnisy

(- low-1ey [1°Z71) = (A S1'862) '™V
(oW 2% (£ €] = (A ST'86)a T

RIS pue ASjurel’) Jo eIEp WOy ParEnIEIIY ,-lowt (8% 1601~ = (1 S1'86Z ‘30 ‘190d). 'V
[UOY paureIqO - 1OW-E0Y $L1€°89— = (M S1°86T 'l ‘O°H)H'V
Juoy Kednydels paureiqo (31 51°86T *be JgH). 'V

(SawoH woy Kjesydels psureiqo 1 §1°862 ‘be "Od H). 'V

221n0§ ueq

ISMO[[0] S PIZLBUIUNS
aq Aew suope{no[Ed ISAYL Ul pasn wep YL (DOHY W [1gH € + "OdH] « (DOPH(E+Y) + (12)E1gOdIuondeal 3 10j paalssqo saidjeyiud
AP WO PIALIP St {BISA1d A Jo uoiteunio Jo Adfeqiud ayy 4y palewnsd ue pue 4™y 3y Suruiquos £q paumIqo s1 uonEWAIIgnS JO
Adpepua au, “uotreuniqns jo Adjeyiud ) pue feiskId A jo uonreunoy jo Kd[eyiud a1 woyy patenofed st (N §1°867 S ‘“UgOd). 'V UL

voneuuo4 Jo Adjeyiug

M-8 01 X 1T =2/F]Y] BII2u] JO SJURWORN 34) JO 1onpoid
of ¥ o801 =1g-d~g :9[Suy puog

Y €00F 90T =48-d 'Y LOOF Ip'I =O-d Sdoumsiq puog

9 wdnain wtod

£=0 [1] aySiopm wepend simg punoip
1921 (@) L9z
@) ssv ) €Lt
) ove @ 8l
wo ‘a wo ‘t

= -
$310813u383( pue sarduanbaiy euonRIqIA

\tow-py [1°685—) = (A SI'86T), 'V
,_low- 0 [$79¢—1 = (A 0) . H'V

(10w, _-f €8°6SE = (M S1°860)oS

(c1g0d) apiwoig jluoydsoyd

J. Phys. Chem. Ref. Data, Monograph 9



(B)'dt1g (t1gd) apjwoig snioydsoyy

MALCOLM W. CHASE

518

(32q 1) €561 35quIa20q “INTHUND (une 1) £961 2qUIAQ SNOIATID
0LE- 088'1E¥ USLET— 6hF 1Ly 9SESIS  L66€6S  VII'ER 0009
Sewe— £1L°0Y 6IS8ET—  LESESY SEOVIS  009Z6S  €II'E8 006§
889°€— ££S60F SIT6ET—  vTITSSY WITIS  6LI'I6S  TTIE8 008
059°€— £7E°86€ ILgEET—  TIGOWY STCIIS  PEL68S IZIER  0OLS
nye- ov1°L8€ verorT—  009°8¢Y IV6'60S 19788 IZI'ES 009§
oLsE~ LI6'SLE L80'IVZ—  88TOSY 17806 S9L98S  OZI'E8 Q0SS
8IS°E— FOLPOE wolvt-  SLsITy 960°L0S  OVTSBS  6IT€R  OOVS
veye— OLY’ESE SLITWT-  ¥99Ely 9E9S0S  989'€8S  BII'ER 005
8EPE— 9ITTIVE ELOTVT— €SSOV OSIv0S  €0IT8S  LII'ER 00§
066 €~ PLEOEE GETEVZ—  IVOL6E 869705  68Y08S  9II'E8 QOIS
oreE— TIL6IE VLSEVT—  6TL'88E L60I0S  EYRRLS  SIIER 000§
88T€— T80 6LGEVT—  BIVOSE LIS66F  YOTLLS U168 006h . ooy - . . . . -
vECE-  SOI'LeT YSERRT-  LOITLE SIELGy  OSY'SLS  TII'ER  O08b (Lv61) 68¢ ‘vzz "Puad Mo “(9p61) 161 ‘T2z ‘Puay 1dwo) “ynemizg -1 W,
ure- 6L8°587 00LVPT—  96LE9E L6796y  OOL'ELS  TII'ER  OQOLY (£€61) 6T ‘6 (SURd) "sAyd ‘uuy assney v pue sauueqe)) fy
8¢ L8Sv1LT 610°SYT—  S8K'SSE yEO¥6Y  CIGILS  601€8  0OSY (8561) €57 °T "33d§ FNIOW °f ‘UN3Q 'V “Y PUE SIABQG M d ,
950°€— 88T'€9T CIESYT-  pLI'LYE 9E6'T6Y  980°0LS 80T°€8 005t (0S61) 9 ‘€ 541D BIOY ‘vonng
166T— £86°1ST 08S°SYT—  £9'8EC YOTI6v  61T89S  90I'ER  OObY - o . . P o o -
26T 1L90vT oI SYT— zs505e SEv 68y 80€995 POI°€8 00EY q 1 pue WIIVY "M 'd 0 th—OS.—UO.—. Jo amnnsup elwojieD) IYeWOYIS .> pue e:::.ma_ .1— waoyy :omuwuw::EE.OU —NEOM.—& SoUImg E. Mo
58— SSE6LT OPT~  TTILE 8TYL8Y  €SEVOS  TOI'ER 00Ty (1761 £6€ ‘L "20S Kepereq “sury), ‘uonng g -] pue Jaisr] W,
8LLT- €£0°81T 0STWwT— TE6EIE 18L°S8y  0S€T9S 001'€8 001y (8661) (uopuoy) K1ar00g [BWAD) SYL ‘| "ON uonedijgng
669T— L0L'90T €SV OrT— 79°S0¢ €68°E8Y 867095 860°€8 000y ei2adg ‘(1011pa d1ynUAIIS) uonng g 7 ,,°suo] pue S[NIOW ul uonemSyuo) pue SIIUEISI(Y IMUOIRINU] JO SIIQRL,, Ul B ‘H'Qa
L19T~ SLES6I YEOOyT—  TICL6T 09618y  PGI'BSS  960°C8  0O6E [E193¢S “aoupa o4 ! J v.Swo: Quo.a £ A3y .aEM .»LMOh. " vﬁm—hﬂﬂ_’__n .O.
0£ST— 6€0781 90WT—  £00°687 T866Ly  9E0'9SS  €60°CR  OOSE } > . e, . Him O
8EVT— ooLzLl YLEOYT—~  $69°08T LS6'LLy  OTRESS  OGO'E8  0OLE (IF61) €06 *09 WD "ARJY 33y ‘SUIpIdD H pue [Suq ueA W,
ee- SSETI91 6E1 YT~ S8ETLL 188°SLy  €¥SISS L30E8 009¢ (€S61) OSY 908 "way) “I3uuyS VY "H pue Lspwey) "L,
6€7T— $00°051 LWOELT—  9LOPOT LSLELy  €0T6PS  YROC8  0OSE sesualjay
0£1Z- 159'8€1 18V'Lv2~  $9LSST 89SILY  P6LOYS  OR0€8  OOVE
SI0T~ 16TL71 9ILVT-  OWLYT 9IEEY  VIEVYS  OLOER  OOSE A
61—~ 9T6'STH YOS'LYT—  €ST6ET €L0L9Y  SSL'IYS  TLOE’  0OTE W2 91 pue | _und o0p ‘g
Mwwnl MMA.%MM_ h%”m| MMM.WMM MWMWM MMM.MMM MWN.MM 001€ Mb pue .mEu 791 pue ,_wd ogg ‘v odhy ukwﬁ__o.- SB 319m ﬂ:mE:w_mm« ueurey Ay %.u::u.k_oc £q passt] ose arom nwumv,:wm pue sauueqe)

- - 000 SJUWUSISSE PUB SIUALAINSELIUY uewrey udl} ue SIA pasesjut ur Uolsse pue ST 21 satdusnba [BUOLTRIQIA
€Ly 1~ 88L°18 S8SBIZ-  EETHIT LOL6Sy  ISSEES  LSOER Q06T P LHEROP ras s e .E:u% namﬂ%ﬁ £q pawnsse ._o:uw:_ ::h&w.ﬂ o
€IE1-  06E0L LSBT~ ST6'SOT 1IZULSy 199065 OSO'ER  00SC . Ol ok HURY fer 4
WIl-  7368§ 10T6vZ—~  €29°L61 €SYYSY  Y9LTS  €F0E8 00T utio} ays pue Kouanbaly ,_utd z6¢ *v adA) ayp Joj pamojje $93ues oy yim suressuod 30y KreurSew sa13 001 pue oS"101 39uls pAI3as sem
956'0— 19¢°Ly 8ES6PT— 61¢°681 691y TISTIS SE0'E8 0057 3(Sue 9071 YL “UOHIRIIJIP UODIII A PIUTRIGO 31om uonng pue 191s17 JO IBY) SE [[3m SB BIED §,2|SUImg Sl ¥ S0 = 3g—d-1g 3[Sue a3 pur
SSLO~ 9T1'9¢ Y66YT— 91018l 6V88F  9STITS 9068 00ST Y £0°0 * 81'C = 38~d punseaw sey SUIMS 7 F 001 = 3g-d-1g d[Sue ) pue v 00 ¥ €T =19—d pouodas aary _uonng pue a1y
LESO- SL9vT YLEOST-  YILTLI €06'SYy  LOFLIS  9I0E8 00K R . : H s
0080 cozrsl SEROST—  £15POI 0SEIP  beewlS  so0Es 0067 A8 o O] X LTP8E9] =2 pue L w.&-o— X 881TC8 =97 =Y/ .are ensow jo swowow [ediound UL “SIUBISUOD JB[NIS[OW PSS
130°0— PiLl 6LC1ST—  €I1°961 ¥89°6Ey  H19°01S 6678 00zz A3 PARAD[E STY USJIIYM BIEP SIYI WOL] f1g Jo wnndads SARMOIDIU 3} (0} BILIAUL JO SUAWOW pauodas aaey %EoO Pue Sweria
wWTo 008°6— 9STIST—  SITLYI 96€9Ey  ¥BL'0S  LIGT® 001 Adonu3 pue Ayoedes jeay
LSS0 ovEIZ- vIvIST-  8IS6EL LLETIEY  9ELTOS 09678 000
S060 806°Z¢— 6667ST-  €ITIEL 9Iv'6y  I8'86F  IV6T® 0061 g
wT1 80Str-  0ISEST-  0f6TTI €0USTy L6666y 81678 0081 . SITEUNSS A tolreuo) Jo Adjeqius g uo SIHUELIUN A,
STl £r195— STYST~ 66911 YITITy 6568 06878  0OLI uoyenba uokxade| patgrpow € Jo pre i yiim uonezuodea jo Adjeyius aq1 parejnofes pue (D1gd 1340 aunssad Jodea ay pamnseaw Supisn
vIzT 918'L9- 968YST—  TSE0! vOLLY  vETYEY  BSBTIR 0091 PUE 12U "(DOTHY U1 BEHE +“Od'H]  (DOTH(E+U) + (1 d 10} ,_[OUL[EDY 00 T T£9— = 1Y o PIAI3SQO J3uumNS pue A3jureyy)
%mw wwmm- wwwm- pivhad mm.mmvw Wwwmw wm.wm oo uoneutio) Jo Adejyua pinbi ays 104 ,Buip1a0) pue [aq Aq palEmOed (,_jow-[ex &) uorreziodzA Jo Adpeqiud oy yum Kdpeyius pinbip ap jo
e L60°€01 — 15695  blslg WEPOr  OUOP  TILT8  00fl SIeWNSI J13y) pue 11 paulquiod pue *pinbiy 3y jo :om.uﬂEo.. jo hn_wéno.uﬁ PAMSe3UI | IDUUTYS pUe »u_.o:m__u ‘(,-low-[e3Y §pg —) anjea aoyy
¥00°S 66bI1—  9S9UST~  LvTEL 83C66C  LTVOSF  LET8 00T UFEIq0 OL JUupy§ pue Aojurey) Aq poureiqo sem *,_fou.[edY 6p€ — “sruoydsoyd (0) ouym wouy seS 1g ] o uoneuLoy jo Adpeypua gy,
618 6£STI— £0V61- 83619 I91v6E  OYTESY  TWSTZ  0OII uoneuuod jo Adieqiug
ovL SEO6ZI-  YO6E6I-  6EL'OS Ov9'83€  6LESKY  LIFIS 0001
9L STESEl - rO6'€61- 9058y 608T8¢  FOL'OSF  OSTI8 006 .
Ure Lo~  OyRE6l-  T6TOP §999LE  6I0LTY  BI0T8 008 W3 (1,01 X L8681°T =J¥] 1wau] jo swuswoN 3y 40 1npoig
080°11 Wrsyi-  YOLE6l-  SOITE VETOLE  66091F €891 0OL of ¥ ;901 =1g-d-Jg 3[Suy puog
681°El YerSi—  699°€61-  196€T OI9€9E  S¥SEOF  OLI'IS 009 Y €00 ¥ 07T =1g-d :3dumisiq puog
%M_«M_ mmm:."n Mnnmm_u 188°51 vmmﬁnn SIZS8E  LSEOR  QOS *¢) dnoupy unog
61 91— vrE6l- LRI 986€SE  0BCOSE  BYL'6L  OSp < N
UEIT  (6LIS1-  BEEE6I-  606L TISE  YIOlLE  ITERL  OOF g=0 (1] 248iopm wmuend areag punazn
81§°ST 1860LI-  96I't61—  066E IGYE 69509  OLLLL  0SE
£rS6T SLY69N— SEISPI—  Ivl0 SETSYE  FOL'SYE  ROIOL OO @ Lrsn w191
10162 0£5°'691 - oot - 0 VETSYE  VETBYE  €€09L  SI'867 @ TT68 ) z6¢
8LEVE 6£SY91— USLTI-  Love- ELYGYE  OVO'SEE  6I9EL 0T
68601 £56'951 - 8BLCTI-  661°L- STOSSE  TEOGIE  Y9U'69 00T ,oudca ,wd ‘a
6vTEL 1ET0vI—  96hTTI~  1ZS€I- YOIy TISSLZ  S9LYS 001 3
AUNEINI  IS9IZ-  IS9IZi-  €sr(i-  HUNNE - 0 0 o SAPRINIEQ pur sauINbILY EUORIGIA
" 201 N4 'V (UH-H  UCDH-0)- § D owe
oy 110N 1-10W-1 €9 T 0'9F1 — = (1 SI'86D) 'V 1-1OW- _N-f PETBYE = (M S1'860), S
BN 10 = .0 = amssaig ajers paepueng A SI'86T = "1 = umaadunay, dwasdgay Kdpeyiug | _IOW-0] €9 F L1121~ = (3 0), 4’V
(6):atg (1) apiwoug snuoydsoyd 9/589'022 =W SVYD vaal (f1ad) apjwo.g snioydsoyd

J. Phys. Chem. Ref. Data, Monograph 9



519

NIST-JANAF THERMOCHEMICAL TABLES

(B)'s*d™g

{(G1gsd) apnwoag jAioydsoydoiyy

(eq 1) £961 32quIdaR( "INTHAND

(uIE 1) €961 32q3] “SNOIATId

eI 1°0 = 4 = a1nssaig eig prepuels

A SI'867 = "1 = armeradway, 3duasapay Ldreyug

65€9— oIy 0tL 998°96¢ — L9 BEL'LSS 669689 £40'801
00£9- [ird- N Q¥R STTLO6E— L96°009 STO'98S $88°L89 Tr0'801
6£79— LOZT69 19L°86€— £91°068 y8TY8S LE£O0'989 00801
oLI'9— 086°€L9 £LY66E— 65€°6LS 91$7T8S 8S1'V89 6£0°801
1Ho- 9¢Iss9 795700V — 89S |IL08S SYTTR9 LEO'ROT
£709— 9LTIE9 910V — 1SLLSS 688°8LS 662089 £€0'801
U6S— or'et9 $OTTOY— 8¥69FS OL0'LLS 91E8L9 ££0°801
6686~ 1157865 080°€0P — SPI9Es BEI'SLS L6TILD 1€0'801
8s— S09°6LS OLS €0V — Wreses CITELS 6ETYLY 6707801
£PLS— £89°09S IOy — 6ESPIS STILS wrue 970801
099°5— osL1vS LLESOP — LEL'EOS SSTE9S £00°0L9 $Z0'801
tLSS— [+ 42 g %44 £$60°90Y — Ye6'T6Y 12TL9S oL 120'801
€8PS — SETE0S 63L90F— wErsy 6¥1°S9S £65°599 610'801
688°S— LSBYEY 1oy Lov— j{x Va4 9E0'E9S 61£°¢99 910'801
06TS— S98'SoP TIT'80V— 615°05Y 188°09S 966099 210780}
L81's— 8SROMY rL 80P — SIL6VY 189'85S 9889 600801
6L0°S— SERLIY £SE°607— LI63¢ey 8LV 9SS £61°9S% 900'801
996V — 0880 8Y6 60V~ LTV8TY Liyss TILES9 00301
sy— 9SL'68¢ fragni od LTELYy LOR1SS OLI'1S9 866°L01
Wh— S69°0LE £60° 11— 8IS90F SIyers B8IS 8V £66°L01
WS h— 179°15¢ Yoy — 8IL'S6E 6O69YS 106'S¥9 886°L01
vsvy— ZESTEE LETTIP~ 0E6v8E LOY'PYS Loreys £86°L01
80EY— 6TVEIE rLleiy— TETPLE LOG'IPS £9£°01V9 8L6'LOY
STy — TIEP6T V8TEIP— YEEEot $8T6ES €£3Y°LE9 wL6'L01
£66°€— 185°SLT 68 eI — BECTSE 865°9¢S SISYES £96°L01
128°¢— $£09ST (g4t 4 1L ive EYRELS £3V°1€9 856°LO1
6£9°€— 1L89€T 1961y — ov60tE LIOTES ¥SE'8T9 056°L01
NyE— 69°L1T oIsSIy— 181°0Z¢ 911°8TS E1° 69 w6 Lol
orTeE— 6861 60191y — BEE60E SE1°STS 018179 £€6'L01
120°€— 6LT 6L YLty — S9586T oS ¥8€°819 €26 L01
L8LT- 009t OCLIP— €LLL8T 126°81S SYSvI9 T6Lol
9€ST— v8L0rl SEO8IY— I869LT 9L9°61S L3119 668°L01
L9TT- 081l SEL8IY - £61°99C [433 489 10v°L09 983°L01
L61— $61°701 LUy 61y— SOV'SST £88°80S LLY'E09 1L8°L01
<991 - 6588 vSTOTY— 619%¥T eSS LOY'66S ¥S8°LO1
Le1- €6Y'€9 OLOITY—  SEFEET E910S  LLI'S6S  SESLOI
096"~ €60y SI6ITr—  ISUELL LETLEY  SLL'O6S  €ISLOI
095~ L9vT 9IgLLY-  UTLIT S68°€C6y  L31'98S  68LLOY
€1~ 081§ rey—  s6r10T 808°68F  L6C18S  Z9L'LOT
yis ovEyi- Lyt~ 0TL06! 9SSy ¥BEOLS  OEL'LOI
988" LO6EE— LSy~ 6V6'6L1 SSTIsYy 6T1°1LS ¥69°L01
wl LISES— €LY — 181°691 €9SoLY 909°69¢ T89°L0Y
rZre yOT'eL— PIGLIY — 611°8S1 LIy L8L6SS T09°L01
9¢8T 1¥6°26— SEO6TY— 199°r1 6LL99Y BEIESS +¥$°LO1
189t opLTII— T61°0er— 016'9¢1 wus9r oTrLys SLY'LOY
8197 yIOIEI~  ELEIEY—  LOVSTI 9LO9Sy  LBI'OVS  TEELOL
€695 BCTCI-  6LSTev—  Tevsl 62€0Sy  18LTES  16TLOT
9£6'9 9ToTLY— LOS'EEY— 60Lv01 63THY YE8YIs 991" L0}
16£°8 [T SSOSEY— 00016 6I6°LEY 97918 o10°L01
6066 899°807— Lo6'ILE— 60L°E8 (Y4134 096'90§ 018901
9L9'11 LESETT-  LSYUE-  OW9TL SIvey  T6L'S6Y  1SS901
OPSEl YSP8EZ—  SYEILE- 10079 €6901y  €85°S%Y  $0T0I
61291 60V 8YT— 8O06IE—~ £0r°1S Ly8'80v 101'€Ly |IL'SOI
161°61 SLVLST— LLO'SIE— 980 8900y 9065y 150°501
6E£1°ET £6L°C9T— BP69IE- oVt YETTEE LOG'TYY SYOT0y
H9'8L 96IvLT—  €8vSiE— U0 0S6'€8€  vLOWIY  89VT0I
10€7E OLTBLL—~  S8¥IE—  9L6WI 950°08¢  9EE€ly  OEEION
958°9¢ SETI8T— TISEIE— §Y6'6 yI99LE L8V 10V 1£8°66
oy £26'S8T— 96 01€— 100°S 866'ELE L8T88E 818°L6
174134 LOO'S8T— ULesT- oLt 618°UE SIv'eLe $S0°S6
6066y SL8Y8T—  TESEIT— 000" SIFLLE  SIFUE  vE6T6
055°8§ 8TT08T— 006y PT— 98Y'y— ILEVLE 617'95¢ SLI'16
88T'1L £C6TUT— Ye6Tvl— $168— BSTI8E 689°9¢¢ 719'$8
oTeT6 19— €80T — YO0'Et— $06°66¢ ZITelE 8SY'LL
OIIPEl SYLI9ST— €1y 6€T— 16591 — 0T oSy L6T Y8 L80°S9
HLINLINI  LPT8EC— Lretl— 161°12— HIINLINI 000" 000"
N 30 2V H'V CDH-H  UCDH~.D)l- § D
o -lour M-f

0009
Q065
008S

Wi

(6)'s*d™g

(f2gsd) sptwoig (oydsoydoiyl 925v2°20¢ ='W SY9 Tvaai

(Uy61) TTP] ‘$2T "Puay “WwoD) *sioduely “ pue Jjnem[aq ~1 Wy

(pr61) 1961 ‘99 "00S WAL Wy “f ‘Kemydorg ‘O ] pue ISUS “H Ie

19-1€-€ “(8)S 29-0£-9 ‘(D0 £9-1£—¢ (8)1g0d SIqBL [oRUYdoULY] AVNVI,

(9S61) TTY 208 WA °f ‘SUOOW ‘L "A PUe ‘Surel[iim "q "L ~T “3[esN ch

(SS61) S8ET "90S "Wy °f ‘Swel{im "d "L 1 Pue SeaN 49,

(0961 Arenuep) S eupuexsly “dio) Yoressay SUUENY . ‘BIEQ [EIRUXI0ULISY L, JO 3AIRS,, ‘93JJ24dS *S Y PUB UOSISPUSH ‘g o £
sadualajey

o'S109URI] pue Sj[nemia Aq panodas aom 1gSd Jo endads uvwey A woly paureiqo saruanbayy feuoneagia 3y,
7Wd-8 o 01 X €78S°EST =2/ pue WS . Ol X SyySTIN=9="1

:are eruaul Jo siuswow fediound Xy, ~Aemdoosg pue 1S3 £Qq BIEP UOIRIJIP UONDS[D WO} PIUILLIIAP 13Mm SIURISUOD JE[AII[OUS S {
Adonuz pue Koede) jeay

»'S219R AVNVT 2 wogy are (8)§ pue ()0 “(3)1g0d 0} wiep Arlimy

¢ [P 12 3[e3aN pue sweljjim pue 3[edN Aq [29Y 61

3q 0) pAKEWISI seM Puoq O—d AL EIEP paysiigndun Jo UONRISPISUOD B WO [BY |6 PIIBWINSS 334J240S PUR UOSIIPUSH ‘6iSd Ul yiduans
puoq S-d 3y 104 “f1gSd — IGOd PUe £Sd — LI0d J0J SWES 3y} 3q Ol PAUNSSE SEM SITUANS puoq O—d Pue §—d 31 Ul DU Y,
*Spuoq O—d Pue §—d 10§ SPISUANS PATWNSI Pue (N S1°867 ‘S GO H'V SYI Wox penoEd sem (M §1°86T 8 “UgSd). 'V UL

uofieuuod jo Adeyiug

Q3-8 01 X €561 =2A1¥] ERISU] JO SISO A JO JONPOL]
of ¥ 901 =19-d1g  :3j3uy puog

¥V 900+ 681=5d u.m €00 * €17 =1g-d :sVuRISIg puog
*€2 :dnoiny yutog

g=0 (1] aySom wnend) sielg punoiy

(@) 6L1
(1) s91
@ s
a)siL
(@) ser
(1) 66T
o ‘a
satdeIouada pue sarouanbary euonvIqipn

\-low-p1 {96921 = (4 S1'862) H'V

low- 1 JzOistse (IOW- | _-£ 87Z87LE = (A S1°86D),S
\_lour- X [7867—1 = (1 O H'V

(f2g5d) apiwoig ioydsoydonyy

J. Phys, Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

520

(6)1st1g

(t1g18) 1AIsowouquL

(5®q 1) ££61 $9quaRQ INHHAND

(wie 1) £L61 RPqWaznd -SAOIATYd

86T°€~ STBLE SISZ69-  L6TILY 080'8IS  679'96§
961°€~ 196°09€ 653T69—  S86T9 9L9lS  IETS6S
060°€~ £01°EvE 91'€69—  VI9PSY oysIS  TISE6S
0867~ YET'STE ovb £69—  T9EGHY LSOPIS  99€T66
98T~ 09€"L0E €69°€69—  0SO'8EY UITIS  S6306§
6L T 39768 L06'€69~  6EL'6TY QOTIIS  L6E6SS
19T~ 1097122 630P69—  STYITY 0£R'60S  ZLELSS
05T~ SILEST WTYEI—  LITEIY UCS  6IE08S
69ET- 613°SEL £SEVEO— 908 HOY 683905 9ELPBS
wrT- ov6LIT 9EPV69~  S6V'96E 8LESOS  TTIERS
60T 050°007 L3Y'Y69—  VSI'BBE 663€05  9LYISS
we1— 6517281 S0SP69—  VLF6LE TS L6L6LS
8311~ 89791 £6ry69~  £95ILE SL900S  Y8O'8LS
09— Leovt oSy V60—  €STESE o066y  PECILS
Hats 888zl BLEVEO—  EVEYSE SICLEY  LYSTLS
P8TI~ 109011 SLTYE9-  CEOOPE 16956y  OTLUS
1011 - 9L £SIP69~  €TEBEE 1966y  €SSOLS
60670~ YERVL £00F69—  VIOOLE S61T6r  £76'89S
80L0— 956'95 €ETE6O—  SOLITE 16€06v 88699
867°0— 780°6€ £Y9€69—  96EEIE LYS88F  SB6WOS
uro- yITIZ SEP'E69—  LBOSOE 79998  YE6I9S
SH00- 0SEg QITE9~  SLL9SL CELYRY  O£3°095
6610 8051 — €66T69—  OLY'88T 65LT8Y  TLYBSS
Lsv'0 656TE— 19L°269-  €91°08Z LELOSY  LSY'9SS
S0 S0°05— $ICT69~  SSTULL S99BLY  O8I¥SS
800°1 8ECL9~ 6TLLOE— 8PS E9T WsoLy 0,22 {49
ek 166~ 8S0°L0E—  TYTSST 196%Ly  TEV6YS
98Tl STTI8— SSY0E—  9E6OHT VIUY  £S69YS
LEv'l 170°88— SERSOE—~  0£9°8€T SIR69r  L6CTHS
86S'1 8€8'V6— TETSoE-  STEOET mrLoy  0SLIYS
6oL SIoI0l-  OS9POE-  1Z0TTT 0£0'SOF  LEO'6ES
561 €LE'801 - 160706-  LILEIT LISTF  TTT9ES
wiz EIEgI~ 65S€0E~  PIFSOT IPE6Sy  60EECES
[1<x4 YEZIZI-  9SOE0E—  TINL6I SRTLSY  68TOLS
85T Les'8Zl-  ¥8STOE-  NIS'88I LESPSY  LSTLZS
ST8'T Qrsel— SP1T0E— 115081 LEY' ISP 106'€Ts
880°€ 168WI-  eeLloE-  ATUI sSSURYy  YISOTS
PIEE syl - S9FI0E~  SI6E9I SILSYy  T86OIS
¥89°€ 081°551~ €0I0E~ 619751 65T YOTEIS
ST WRI91—  TILO0E-  STCLYE 18T6Ey  9EV°60S
2667 OlF'g9l—  6I¥00E-  EEO6EI YLS'SEY  06ES0S
gy v00'SLI— ILU00E—  £vL0g) oTCTIEY  BEV'I0S
6975 986°181— SE6'66T—  9SKTTL LTSy BSYO6Y
18L°5 ysisgl-  BIL66Z-  TLIPII LYy £I616h
PLTY PLITG6I - TSU6YT—  T6YSOL 1ZL0TY  £0698Y
9189 YTLS61— SIFBVT~  9I9L6 SSY9lY  T9SIsY
yev'L yST661~  OESSVT~  9vE6s RE0ZIY  9STELY
wi'g 9LT0T-  TOERYI- 13018 19€L0y  ZEL6SY
8168 09790T—  SHI'SYT~ LIS SEVTOr  STI'EOY
0966 WL0T~  VLELYT—  €8SH9 ovTLeE  ISESSY
Lern EITEIT- LRI~ TSE9S YSLUI6E  LOT'SYY
Myl SL99IZ- SIFLYT-  OvI'sy 906'S8E  PSV6EY
£LEPT vEI'OZZ—  YLLYT-  USE6E 1Lg6Le  1Ig6ly
$8901 ST~  608LYT—  66LIE L6VELE  STESIY
L9L°61 $S0°LTT— SSYLYT-  SO'ET Iv699¢  SEvo0r
€80T 2505z— 16— 9LIST €Or09E  9IFT6E
19697 89TTET— 8S6L9T-  OILTI OEYLSE  6SYE8E
6550E PI0VEL— S66L¥T-  L8LL OSLPSE  SITHLE
981°SE rOLSET— 6I08YT~  TI6E T69TSE  BETEOC
PESOY L30°€ET— €08'10Z—  SEID OLLISE  9ETTSE
Twosor p68TEL-  v69'10T- 0 PLLISE  VLLISE
09€°LYy 199IZ-  IEE8I~  DESE- 386°TSf  BOXEEE
68895 weLiT-  LLI8E- ST0L- pIvSSE  ELTEIE
0S6°€01 S00°661 ~ Ive6LI—  PLIEI- 08671y FHTIST
FLUNNI  I806L1—  I806L1—  OLELI— JUNLNI 0
30 DY H'V CDH=-H  LICDH-.0)- .S
PR B

B [0 = .4 = unssaig JyvI§ prepuers

811°€8
Lires
9l1°e8
S1I°es
viier
e1es
ares
111°e3
601°€8
801°¢8
Lwres
SoI'e8
£01°€8
01'€8
001°e8
860'€8

€628
11678
93318
968°I8
7878
08LT8

1£L°28
0L9°T8
$65°T8
10§78
186778
viris
Y1078
€TL'18
SOt°18
L1908
€LI6L
vE68L
6Ll
v8E9L
£99°FL
8LSVL
188°1L
8Ll
69°€S
0

e

LD () e

0009
006S
008¢

Wi

M SI'867 = ' = 3amjeaxduia ), Uy Adeyuyg

(B)mstg

9L-1£-T1 *(B)HGH!S pue (8)1g1S *LL~1€-T1 *(B)°A1S pue (S)DIS SOIQRL [EONUIYIOULI L, AVNVI,

99uasajel

“(8)ugHIS w dnois ugis

3y Jo dsoy 3q 0) pawnsse are sarousnbal [guotteIqiA YL, WS . OF X 6LYOLE =] PUR ‘. 01 X 8910°2L8 = 87 = ¥ TB1u3ul JO Sjuawow
[edduud Suimol[o) Jys WSy am AMONAS SIY) WOl "1gH!IS Ul dnoid f1giS i1 0) [BINUSPL 3 O PIAWNSSE SI ANONS FNII[OW AL

Adonug pue Aoeded jeay

J'sa1vads apuonyy

PUB SPLIOJYD UOdIIS AP 10§ Sunsixa dnjsuonejas wres 3y} uo paseq s uondwnsse s 10§ Sjeuonrl YL FAS T1dIS), 4V 31 ‘(BgIS Jo 'Yy
s1 A315u3 puoq 3FesaAe iYL, |, _[ow-[edY § T 8L Jo AZI5u2 puoq I5e1aAL pansse U U Paseq s! (S)ugrs jo uoneunos jo Adiepus )

Jw2-8 [[,01 x Z806T 1] = 2791¥] R3] JO SWSWOW ) JO 19nPoLy
J9€111] =1g-15-2g :9[3uy puog

v [L1'2) = 1g-1§ :2oumsiq puog

[*©D] :dnan wiog

[)=»0 {z7) WBm wnirend) eI puncin

@Is911]
@Iisesr]
(1) [s91]
) [zggl

wd ‘n
-
saRIu83(g pue sadusnbalg jeuoneIqIA

plowry {£9 = L1021 =1 §1 8600 H'V
\-low-py {£9 T 1'6L1-1= Gl 0L.H'V

(aqis) (Ansowoliqul S161°292='W SV9 Ivaal

uoneuuod jo Adreyiug

(ot M- [1'8 F LL1SE] = (1 §1°862).S

{1g18) 1Aisowolquy

J. Phys. Chem. Ref. Data, Monograph 9



521

NIST-JANAF THERMOCHEMICAL TABLES

()utg

(F1g11) epiwoag wnjuelly -

8961 JUB[ “INTNAND

+961 unf .SNOIATAE

BAW 10 = . = 21nSS31 IeIS prepury§

1801 6SY0lE— TW0-6TS— orovLl S6ULLT 179°¢6E 168°VLY
vl TLesTE—~ wTees—  16TLSI WEEST  £59718E  SI0TLI
LEEL £88°0VE— 1sors— osTorl w1719 CT0'69¢ $SL'891
west 120°L5€- oSCPES—  €5SETI 0LIST  £99°5sE 111 91
6£L°LI L95°ELE~ L8FLSS—  OpTLO1 086'€¥T 1LY IVE  ¥8O'I9]
YOP0T 0£9°06€— SRECPIS— Y16 OR6VET  6I€9ZE  €L99S1
10L°€T TLEBOV— LETILS~  BI6SL WLSLT  SLOOIE  6LYISI
082z 1£8°97y— LSSLIS— 196109 9T9IT  EWT6T LTI
S3TEE 09097y~ PLTERS—  1699% LT CWELL  OITLSY
1Lsor YOO — SIELIS—  IvSEE YLTL6l  SLI'EST  LOSSTI
we0s €L998Y— 9Is165—  BESIT oPTERRI  TLEIET  60LPII
1££°99 6v6°L0S— 6STY6S—  LTSOl 10081 68L°90T  8IS'SO1
e 80V'SIS—  ¥970SS- 8810 SYPOLL  ELOLLE  OLLIOI
9L0T6 196°STS—  961°055— 0 SYPOLl ey oLl  SOLI01
9TT8E IST6IS—  vLTUES-  TS96— 90S'S81  vWTLEl  BISLG
UCLT  96F0ES— SBETES—  £€0°61- OT  9EINL $59°0L
ALUNIENI - TLSIES~ USIES-  OL6TT- HUNLINI - 0 0
iy 301 D'V H'V  CDH-H  HCDH-9]- S )
110U p-tour,_N-f

wir

N SI'867 = ' = ameradwiay 3suanagay Adeyuy

(10)151g

(f2811) epjuolg wnjuelll z65°282 ='W IVISAHO

*(1961) ‘66LS 1Y SIUIA "1ng °S "N ‘A9 "M 3 PUB USSU3BLYD "N "V ‘133 "M M “Suiy ‘D 3,
(8S61) OF ‘SO 20§ WYd0nd3|g [ “If “1Yd0ld W T pue [[EH 'H '3,
saoualaey

“Jeq 3uo e (S)f1gL] = (Ja)isgi], ssad0xd AN 10) 0 = H'Y Yorym 1k 1uiod oy se udxel si umeiadwud) vonewgns
a1, “amesadwar yonewsiqns ayl 1e (S)igi L pue (32)f1giL, JOo uoneuLoy Jo sAIdeyiud Sy WOy pAIpNo[ed s1 uoNEuNigns Jo Adieyiua sy,
Bleq uopewiqng

"y-10W-22Y £££°0 58 (4 09 1) H—(3 881),H JO 30[EA 3y} pasmseaws jp 13 Sury
‘0w _Y-[ed 796 JO $%20x3 u st amesadwd) siy1 te A31deded 123y YL, .0 22 Sur £q PIAIISQO Sem Y 6°6LT 1B UOIIISURI I9PIO PUOIS Y

ejeq uonisues)

sanioeded

123y pajejodenxa pue panseaw AP UM pauieiuod si Kdonua d1uondIa [[e wp pawnsse 81 3] “(L0€)dz + (L/oTNT + (LooLXd =2

8u1aq uonenba 2y ‘sanoeded jeay paunseaw AP jo uonejodenxs uRISWIF~AGaQ © wouy pAatewnsI 1 (Y 16),S JO 3n[eA Syl -, _[ow-,_Y-[wd

098 = (3 15),§ UO PasEq ‘EIEP 25311 wOyj PaAUAP 1 (M 1'867),S JO anfea dyy -uonejodenxs jeonydeis woy palewnsd aw N 008
aaoqe santoeded 1eay 12 12 Sury Aq 3 008 01 1€ 35urL 2mrIddwa) Y3 1940 PANSEAL U33q ARy ()agL], jo Adonua pur Anoeded 1eay g1,

Kdosjuz pue Ayioeden 1eaH

(10w $'8 F 961°0§5~—) ;_[0w-{e 0T ¥ SI€1— = (I SI'86T

‘D), 'y ‘uoneuuoj jo Adjppus paidope o ureiqo o3 ()GSH pue (SgLL jo uoneuuoy Jo sadEiud JYNVL oY)

ilm PIUIQUIOD ST, _[OW-[BJY p°pT JO IN[BA ME] PIg SYL °,_[OW, 3-[EJ §°0 F 970 ST PAR[NIED ST BIEP ) Ul YUP ME] PIg 3L, 159 [BINSHEs B

3o amyrey 01 anp pajoAfas sturod udt Yim “sisiod 3y KJuards 10j “ApPanddsar ', _(ow-[B0Y #'4 PUB £°0 ¥ T'HZ JO uondes jo Adjmpus aip

JOJ San|eA 3AIS IR 3531 JO SISA[RUR mR] PIE PUB PUZ ") 9P O1 Ogh 23ues auneiadiud) ayy 1340 (NSH + (S)3gLL w ()E1giL + (1)IgTSHT/1
ssacoxd oy 30 sxpdojd pue fjeH £q pauoda erep amssaid sodea oy uo paseq S (P)agil jo uoneuuoj jo Adepud ayy

uopeuog jo Adieyjug

low.pf 0= HYY A6E6LI=L

11011 18 5 7055~ = (4 SI'S60H'Y 10U T €8 F 49LE = (16186208
\-Iow-rY $°8 ¥ 9 15— = (M 0) 'V

(c1811) apiwoig wnjueln

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

522

(6)'it2g

{Fag1l) spruoig wnjuely

(r=q 1) 8961 Sunf INTHIND

69'1—
95571 -
Siyi-
69T —
61—
£960—
08°0—
$€9°0—
1y0—
870~
$60°0~
6600
10£0
0150
62L°0
560
S61°1
el
oL 1
96
9T
1957
98T
R0T€
L0s°E
90L°€
SI6¢
9%1P
oLey
Loy
6L8°Y
6515
Lsy's
SLLS
911’9
e
2LR9
SOE°L
6oLL
9LT3
oeR'®
w6
L8001
L1301
L5911

95T
979°¢l
[eadl
LTSI
6vo'L)
67661
6eTT
wr'st
0LE°6Z
Ho've
ve6 Iy
[24:3°14
£E6'TS
06L°09
LeboL
206°0L
€0C°ER
L8101
BOV61
J1INIINI

1y 30y

BIW 10 = ,d = anssang Jels prepuelg

(une 1) 8961 2unf "SNOIATId

vSEY61 S60'ST6— LLOLSY B8P'EES 89919 18648 0009
60LSL] Or9'eT6— SLSRLY STLTES 6£TEI9 700°$8 006§
880°LSH €LUTL6— LooLy BELOLS 98L'119 £70'S8 0088
y68°8€1 $69°026— £LS 190 0£E6TS LOE019 ¥¥0<8 00LS
STE6LT S0T616— 890°ESY LOB'LTS 208°809 £90°S8 009¢
73¢°101 SOL'LI6— 095 vy orbors 69T L0S 980°S8 00sS
198778 Y0T916— 160°9¢p LSEYIS LOL'SO9 901°$8 [1.0.49
08¢+ S69P16— 6ESLTY (24 74Y 9109 LTS8 00cs
1265y Y8I'E16— STO6IY £1671ZS S6V°T09 1rss 00Zs
Wy ILI16— 605011 6ve 0TS 18009 8IS 0018
1606 191016- weop 9CLRIS ¥ 66s 831°68 0008
6LT6— $S9'806— Iv'e6e £E1°LIS ££P°L6S 807°¢8 006¥
819°LT—~ SS1L06— 0S648¢ 8L SIS LY C6S 8ITS8 008P
96 SY— 999°C06— 9T'ILE 16L°¢1S 188'¢6S LyUss 0oLy
£0TVr9—~ 061'Y06— 106°L9¢ oLozis 80°T6S 99T°S8 190,54
Lyes- OELT06—  ELE6SE €I€0IS  PLI'O6S  SBTS8  0OSYH
659001 — 167106—  ¥FE0SE 0IS'80S  LSTB8S  POCSS  OOvY
6£3°811— oLE668—  TIETWE 889°90S 96798  TIEC® 00w
L86°9€1 - 687868~  GLL'EEE 91g¥0s  BRT¥RS  OKESS 00TV
101881 YEUL68—  vPTStE €0670s  IETI8  8SESE 00l
€81 €L~ SIgC68— LOL9TE 96005 £TI°08¢ OLES8 0008
£€T161 - |ECYE8— 691°80¢ 86y 196°LLS £6£°S3 006¢
1ST60T—~ LOE°E68— 679°66T £68'96 £PL SLS [113 8% 008¢
SETLTT—~ LIVT68— 1807162 £6LY6Y SOVELS 9Ty's8 00Le
(N A r19°08% — sSTse oFT6p L ZARTAY [ 009¢
L6TRYL~ 0T8Ly—  666€LT TEP'06y  LILBOS  6SP'S8 00SE
1€89ST~ 96LSLY—  TSY'SST SOI'88y 667995  SL¥'S8 OOV
y6T 192~ WOV Er—  Y06'9ST 8€8'C8Y  889'€9S  T6K'SR  OOEE
989°L9T— oy~ b43% 174 a4 LSO 198 805°$8 00Z¢
00%LT— 19989y — 108°6£T 986'08y 4 4839 FYA%Y ] 0le
SVT08T-  EIE9v—  6PTIEL YSY8LY  LESSSS  I¥SS8  00OF
LOP98T~ TIOPOY—-  €69°TTT VBSLy  LEYTISS  09SSB 0067
YT6L - OELIor—  LEUWIT oSVELY  VEYGYS  BLSSR  00ST
S6r86T—  6LY6SY—  RLSSOT 18C0LF  1ZS9¥S 86668 00LT
91y v0¢ - 9TLSY—  LIOLSI SISLOr  O6TEPS  619°S8 009
sTole— £80°SSP — ¥y 881 0SSvop E6°6£S 1r9°¢8 00sT
10091¢€— 6£6'TSY — 688°6L1 n8rioy SEPOES $99°CR oovT
£99°176— E80sy — 1ZeiLn T0E°8sy 68LTES 169°s8 00£T
LETLLE— OSLsYY— 0sLZ91 T00°Ssy 6L6'8TS 8IL'S8 00T
o1LTEe~ YLy — LLIPSH €LSISY 166vIS |YL'S8 (11174
060°8E€ ~ oLty -  109'syl 008Ky  9080IS  6LLS8  000L
160°€vE — 0868Zy~  1T0°LEN 68TFy  SOVOIS  TISSE 0061
L8SLYE— 118y - 8EV°RTI 1y'ory SOL' S LYR'S8 0081
oroTeeE- €Ly — TEY61Y 953ty LS80S $88 ¢8 00L1
LSy 9sE— OL8 9Ty — 9T nrey Y910 1268 0091
Yr809¢ - SH9TY— 899701 8SO°LTY  €OI'96y  8S6'S8  00ST
60TS9E-  ¥BIOTY—  OLOT6 8L6TTy  ILIO6F  966'$8  OOVI
LS5°69€— £109Zr—  69F'SR TSO81y  L6L'ERF  £€0°98  OOEI
968°€LE~ 96—  €989L 958ZIy 6069y 89098  00TI
YR6LLE- W/WEIW- S5TRY GCLoY 66y 0198 00lE
806°18¢— 860y — £59°65 RS IOY uTisy 87198 0001
908 SRE— 180Ty - QLQ’(s 9Ly S6t 9ISy LEYS8 006
£69°68€— 16L°0TY - LIty 0L6°88¢ 66' vy €0198 008
£86°€6€— oLy — £IS'EE 861°78¢ WSOty R96°S8 0oL
£3Y°L6€—~ 8GO — 1€TST TsLe LT LI 919'C8 009
1ov°top— oso'1Zy - +OL'N TTEE OEL' 1oy 91818 005
OLEEOY— LIVIZy - 08y°T1 9609t 6I8°T6¢ 8IS osy
SYeSov— SLIITY— L6T8 YETTOE RL6'TRE YOI'E8 (104
8TCLOY— 6TTITY— wry [y iy L6 TLE £79°18 (1,49
SR8VOY— 966VLE— o 990'65€ $EC65E €EV°6L 00€
00LVOP—  988FLE- 0 ¥90'65€  ¥O0'6SE  PEE6L  SI'B6T
L6986E—  LbP9SE-  SPLE- pSEO9E  I9ESKE  OSI9L  OST
190°06¢ — ISLYSE— wi- 90199¢ 206'8TE oTTIL 00T
Yoy ILE~ £ORISE—~ [ora: 44 B oS ety SEECRT 090°SS 001
Sy Ice— SIVISE— wrsl- ALUNIANI 0 X 0
oY H'Y CDH-H  UCDH-.0)1- § D Wi
10w 0 w1 -f

N SI'86T = *L = anjeaadudy, ua)ay Adieyug

(B)111%2g

(f1g811) apjwoig wnjuell 26582 ='W SV9 v3al

(6¥61) ‘L9¥ "1 “puEls “Ing "1BN °S ) ‘UOOW H o
"(6561) STSI *€9 "wayD skyq ° I4y20[g W °f Pue [leH 'H g,
L-ENESCIEST

£ rolL 3O S[3A3] ) wos) PAiRWINS? Ak

S[3A3] o_co:uo:. 3y "sapieyn A dnoid yum suostredwod pue suondipaid piaty 3050§ 33u3[RA WO PABNSS AR $12udnbay [ruOnRIGIA ML

A8 . O1 X OL6E 6L =27 pue jud 8 ee-01 X SE00°86 = 97 = V7 :are e115ul Jo sjusuow fedidunrd i, “sapieyn A dnoid ayr o1 rejruus st
(3)1gLL ') Sununsse pajewnsd w_ o_a.:w puoq [eprureiAd Y], *agLl, puR f[DLL, “MIDLL JO 35011 WOLJ PIRWIISI S| SIULISIP Jnuolerdur AL

RP::w pue Ay1oede) 1eay

1 ST'86T). ™V Me] PIE 33 UO P3seq S ‘(,_low [} S0 ¥ 988FLE~) ,_[OW-[2 C°T F 968 — ‘(4 SI'862). H'V
jo amea :umo:u YL 10w N-jed TH— JO Yup me] pug B yum ‘APandadsa | [ow-[e 6'1F PUB TS JO (M SI'S6TLHV JO
sanfeA 3AI3 I 006 01 0OL 3Sura B:E&EB 34 1240 uottenba A1 Jo sasA[eue mej pig v:m puz 13ydojg pue [[eY Aq pauodas sem ()gLL jo
amssaud sodea a1 Joj uotienba saneiuat v "(22)1gLy, Jo uonrewgns Jo Adjeyiud w wosy v&a_:u_wo st (3ytagLL Jo uoiteunio Jo Adjeyiua xqy

uoneuuo jo Adjeyjugz

o2 3 [, 0T X SOETL 1] = 28]¥] 1] JO SIWAUOW ) 40 1npoid
0011 = 1g-11-19 9180y puog
Y [#'2] =191 :3oueisiq puog
gE=0 *7) dnotg qutog

@leo1l (1Mzo1l
@liLey) (Dlosgd

_una L un‘a

wo_uEucuouD pue sa1duanbary feuoneiqip

[z [oos1]
|4} [o0o01) 2 [009]
¥d] [ooor} [z 0
8 wd 3 _un‘s

SWYSaM. ES:«:O pue S[aAI] o_co.:uoﬁ

1-1owny 6°01 = 6bLE~ = (M SI'86T) B’V
(10U GO1 F HISE— = (4 0. H'V

tow _N-£ [0S F 1'66€) = (1 S1°862)eS

(F2811) appog wnjueyy

J. Phys. Chem. Ref. Data, Monograph 9



523

NIST-JANAF THERMOCHEMICAL TABLES

{10)azt1g

(f1942) apuuolg wnjuodlZ

961 SN[ JINTHIND

1961 Y S{I0IATYd

BIN I'D = 4 = 3inssal] aje)§ prepuTls

2659 WoIST— TETES9—~  BIT6LI 0ISIST  YOCILE 809901  000Z
86¥°L SELTLT— LTS~ 626891 LT69LT  LEFSOE 995901 0061
0058 €166~ 999~  SLTSSI SYITLT  9LOOSE  SISS01 0081
€296 6LI'EIE- 0£S8S9—  YILYI ISI'L9T  636'€SE  €8¥'901  OOLI
688°01 SeEs— Y1099~  SLEOEI €619T  vESLVE  I¥7901 0091
87671 670SE— SBI'799-  9€E9TI TYIST  999CYE  66£901  00ST
|L6EL 6€9VLE— ErYo9—  869SIHI S890ST  LIEEEE  LSC9O1  OOpl
L8851 06€S6£—~  OVI'999—  $90'S0I 8IOYPT  LYFSTE  SIE9l  O0El
1zrst 86791V — 661'899—  LEV'¥6 TR Ov69IE  TET90l  OOZI
€9L°0Z €STLEY— 8T1'099—  8IFCS WSIEC  00LLOE  8v1901 0Ol
1€6€Z wigsy— 6TL99-  LOTEL 0BE€VYIT  LSSL6T  ¥90901 0001
€8T €IT6LY~ SLLU699— 01979 SS89IZ  TIV'9ST  SS8C01 006
6L9TE 005°005— SYLIL9-  PHOTS TWE'B0T  SLEELZ  LEV'SOl 008
SS6°8¢ REOTLS—  O6L'EL9-  1ISIY 11900T  LT665T  810SOI  QOL
SEELY PLEEVS— 9%6YSLO9~  OVOIE LEOT61  ILLEYT 00901 009
LET'6S $90°995~ wosL9- 61902 SESES]  CLLVIT  €9LE01 00
939L 969°'885— 0T089-  Z0E0! 009L1  9SL'IOT  B0STOI OOV
£9L°501 0EVL09—  ObO9E9~  ¥8I0 9S0TLI  OLTLI 79566  0OF
0S¥'901 L09°L09— 896°5£9— 0 PSOTLYL  YSOTLLT  €8Y°66  SI'S6T
996651 68V°219— SIXLI9-  B6F6— 186081  66vEEl  TETE6 00T
oLI'IZE 198%19-  vLg9I9—  T60'8I- 609°SST  €69WL IwyL 001
AINLNI - 8L09I9— RLOGI9-  TLETT— AUNENI 0 0 0

¥ 30 D'V H'V  CDH-H  UCDH-.D]- .S el Wr

1-1ow [y -lout, N[

N SI'867 = *1 = aamjeradwa] Uy LAdjeyuy

(19)44Z%1g

{1g42) apiwoig wnjuoanz 2e6°06E ='W TIVISAHD

(1961) 9F d oA MIN “-ouj *suog pue A3IA\ WOf ., *SIPIPO] [BION PUB S[EIDJ 9PIPO],, ‘uaIs|oy d "y W 9ZIOH g,
“(9S61) €86 ‘8L 508 Wy wy °f “Appa] °f °f pue usE] ‘W g,
saousIajay

“Ieq U0 12 PIOS pue Sed U0MISG 19A0SS0I £330ud sqQID ) woly paureiqo sem lujod uonewnigns ayg,
"M SI'86Z T pyos pue sed ) Jo uoneuno} Jo Ad[eyius a ur UAYIP A WOy PAueIGo sem N ST'86 18 uonEwqas Jo Adjeyiua YL
ejeq uonewiqng

“SUONIPUOD ATeuIpio 3opun dJqeisun Ajjeomureuipounsay st aseyd pinbiy o ey pawnsse st 1]
aseyd pinbiy

M 00S F 0011 3q O} PoUIMSSE Sem STY1 ‘9A0GE PILIEISP SY
ejeq uogneuomtodoidsiq

-f1g937 jo Kideded 15y ap 03 voneunxoldde

Jrey v SaAId sisAjeue 2A0Qe ) 1By 1[3) SI U “IOAIMOY ‘J]GR{IRAR S3UU003q EIEP JAneiuenb asow [nupn "f1grZ JO AUNPNNS ABIS PIjOS

a1 jo uonrmuasaidar 1anaq v A1qeqoad s1 situn *(G1gisZ) Jo 821NE] Ureyd v -siun (°[217) Jo 3due} ureyd e Jo pasodwiod sem 37 duiferskid
1 PIpR[Iu0d 3Z[OH ‘ISASMOH SO[nddjous figrz jo dn apews s1 9onie] Sulj[EIsAId Sy ) ‘ONIBWINSI 3A0QE ) Ul ‘PAWNSSE sea 1]

-uopiejodenxa [eorydesd £q paureiqo sem M OOg Aoqe Jey duy1dads ayp *¢_01 X §°T 3q Ol vy sem B, JO10E] ANDIUOULIE U

a1 pue saouanbayy [BUOHRIQIASIGIZ POIBLLSD S WO POUIBIGO SBM UONNQLIUOD [RWINUI AL "(1)1IGIZ 10§ PAIRWINSI ISOY) Se ures
AJ1 2q O1 ues atam Ig pue 9 10} san[eA Yy, "[3]qew (33)r1g1Z 338] (10)'1g17Z 10] SB JuuEL AUBS AN Ul paiewlsd sem Koedes jeay sy

Kdonyu3g pue Aj1oedes jeay

“sasnesaduial Jomoj a 1e wnuqiinboe

JO WawueNe 3Y) Ul AJUEHA0UN 3Y) JO MIIA UL IN[RA [RJIQNOP JO AJE SIASAI R ING IR0 PILED Sem LIEP JISY) JO UONR[RO[ED MB} U7 V
“21qer 3a0qe 3wt peuds anpeiadwa) Y oS F € 01 Spuodsaniod Yorym ,_jow-ea) 915 3q 03
UYE) UM JOLII JO SUWILY AT, "N G186 18 (39)£1gIZ Jo uonzuLo] Jo A[deiud 3y 10§ (,_{owr- [ 896°SE9—) ; _[OW-[82Y TG — SuIALS | Jo anjea
© SUTEIIZ JIEISUOD WUQIINbD 31 3 0011 PUNOIE JEY) PIUINSSE SEM J] ") £L6 18 UOIIOEAI 9578 110qE Aedtpul Appar] Pue uasreT Jo eiep oyl
*1 j0 3usuod wnuqipnba e 2502y pue wie | Jo anjea e urele 01 t1gsZ Jo aunssaud 3 10§ g406 O Y JO WX Y1 03 padoid IsHw LONSR
AP “WRIUOINZ JO SISEQ Y} UO ‘U *SIULIOR3] JO SIUNOWR ILNALONYIN0IS PUR Y1g 17 10§ une (] 01 () Wwosy Jo unssaid [RHIU UR SIUINSSE JUO J]

8IS~ 8T 1 0011
ISPI— SLITL - 1 006
£6E1—~ 8v°96— 1 0oL
8ZEl— 9TOL— 1 00§
j-Jow- ey (-low-[ey
(ISI'86T *10 IV (I S1'860.H 'V 5 AL

samesaduta) Inoj je sanjea aaneudsaidar saaig

9[qes Surmoj[oj AL, “(39)t1g1Z JO uoneuwio} jo AdEyiud prepies oY) 10§ sanjea Jo s3uds  3Indwod 0) pasn adm [3[qe 11grZ Ay 01 19J9y]

(8)r1g1Z jo uoneuwog Jo Ad[epius i pue son[eA 353Y 1, “PAIR[AS[Ed A[SUIPIOIIE (N S1°86T) 'V PUE *[ 9q OF PXUNSSE SBA JURISUOD WnUGH{inba
A ‘amiesadwd) Yora 1Y ") 001§ 03 00S WO S[RAISAUL Y 00 12 PIIB[NO[ED SeM UONORAL ST 10} ISumy> uonduny 315ud sqqu) AL

wnuqinbs sureufpounssiy Jo JudwUIENE AP SUNLIAUOD KYnOP

ssaudxa L3y} “19A2mOY AN UONIDEAI AY) JO UONdUNY € sB ‘sarnerddwdl 0 SIS  JOf ‘uoNdeas [euondely oy jo 1oid & juasasd Aoy une g
0} ¢ 33urex assaud pue Y €16 01 ££p ISuRr amesadiuay syt ul (D)IGIZ p = (S)1GIZ ¢ + (D)IZ UOLIIRA A} PSIPRIS Appa] pue ussre]

uoneuuod jo Adjetiugz

-low-ry {£9 % 0°9€9-1 = (N S1'862).H V
jow-r [£9 F 1'919-1 = (X 0)o 'V

o S-r [SozLil = (A S1°862).S

(e2g42) apnuoag wnjuosz

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

524

(B)taztag

(f1g42) epiwosg wnjuool|z

(129 1) $961 2unf INTIIND

100°L
8RE°L
rogL
€678
orL's
6976
org6
uvol
Lirn
09811
0691
179°¢1
SLITY
188°CH
oLT’Ll
68881
96L°0T
0L0'¢T
oP8ST
£1€°6T
8OL'EE
S0L'6£
8108y
855°€S
YRY'09
88¢769
6RV0R
£$608
8YTS6
1SL911
YOYETT
HLINLINI

N 301

(une 1) $961 aunf "SNOIATIL

16L°91 0L IPIl~  9LETLY YErorS  €9T619  YEI'ER 0009
905T- PIPORII—  £O9VOY OIT6ES  99%LIS  PEI'ES 006§
LT~ 00I'6E11~  0SE9SY YOLLES  SYPOI9  PEIER 008§
yE0' Ty — 6vLLETI -  9COSKY 96€9ES  666%19  £EI€8  QOLS
£9709— TLEoEil~  ETL6EY 9005 BISEI9  CEIER 009§
99V"6L~ I6VEII—  OlFIcy T65°€ES  OE0TI9  ZEI'ER  0OSS
Y7986~ SYSEEll~  O60'ETY €SITES  +OSOI9  ZEles 00K
%L LI - L6OZEN -  CRLHIY 06906 1S6809  ZEI'E8  0OFS
0I69¢I—  SISOEII-  OLY'SOV 00T6TS  L9€L09  IEI'E8 QOIS
SI0951—  6€I'6THI—-  LST'86€ £80°LTS  €SL'S09  IEl'Es  OOIS
180°SL1~  TEOLZII-  yE6se 8€19IS  LOIV09  OFI'E8 000§
Lrvel—  OIU9ZII-  IESTI8E YoS¥IS  LTVT9  6LIE8 OO6h
1ITIEIT-  vLSHZIl-  BITSELE 6567TS  €IL009  6TI'EE  00sY
6LLIET— STLI9S—  SO6H9E yICITS  £96'86§  STI'ER  OOLY
SLUSET— 18L°655—  €6595¢ SSO6IS  SLI'L6S  LTI'ER  OO%
SEL'SYT— NTLSE—  OSTRYE €S6LIS  SVESES  LTI'ER  00SH
8Y9TST— SISSSS—  L9G6EE SIZOIS  08Y'E6S  OTI'ER OO
SISEST-  96L'ESS—  SSU'IEE orpPIS 695165 STI'ER 00y
SEE9OT—  OSLUISS—  TWEELE LT971S  €19%68S  ¥TIER  QOTY
I'ET—  L6Y6YS—  O£0SIE €LL01S  019°(8¢  €ZI'€s  OOIY
9IT6LT~ WoLYS—  SIL90E SLYROS  LSSSRS  TLI'ER  OOOY
S65'98T— EESSYS—  SOV'86Z 666905  €SY'ERS  ITIER  006E
OI'E6T—  SEVEYS—  €6006T yS6v0s  v6TISS  OZIER  00SE
699°661—  OfCIvs—  IBLIST 0Z670s  LLO6LS  BII'ER  0OLE
TL190e- €TT6ES—  OLYELT 9€800S  O0OR9LS  LII'ES  QO9E
919TIg~ LirLes~  8sUsoT 66986y  6SYVLS  SIVES  OOSE
000616~  9I0°SES~  LYS'9ST 90596y  6FOTLS P8 OOFE
WECTE—  PIGTES—  SESST YSTYEr 895695 TIIES  OOEE
ISCTEE~  OYROES—  YITOMT w616y 110495  OII'ER QO
OLLLEE~  YSLUSTS—  PIGIET I9568y  TLEYOS  LOI'ER  0OIE
Y06°EvE— €YL9TS-  €09ETL €118  L¥919S  SOI'E8  00OF
$96°6vE— LILvTS—  €6TSIT 165V8y  O£88SS  ZOI'tS 006
956°'S5E— LELTLS—  €86'907 166718y  YI6SSS  660€8  Q0ST
UR19— 8LL0IS~  €L9861 60C6Ly  T68TSS  960°€R  00LT
9TLL9E—  OS¥BIS—  €95061 6€SOLY  9SL'6YS  T60ER 009
106" €LE— SS69IS—  ¥507T3I SLOELY  L6YOPS  BBOER 00§
wWreLE~  VEOSIS~  OpLELl 120y SOUEPS  €80°€8  OOBE
ST YRE~ LOTEIS—  SEy'S9l oYLy  6956ES  LLOES  00ET
0LE°06E— UYIIS—  OEILSI €SPYOy  9LESES  ILOER 00T
685°S6E—  OvG'ssy—  bIS'Evl yPII9r  TIOTES  ¥90€R 001
80000y~  98FLSy—~  SISOHI 10LLSy  096LIS  9SOE8  000T
SICYOP—  LL69SY—  EITTEI PIIYSY  OOL'ELS  SV0€8 0061
YOL'80P— L61°98Y — 606°€Z1 ueosy 0I1T61S SE0'E8 0081
066Uy — €ETS8y— 909°S11 oyory Yorvis T0es 00L1
oFTLIP- U6¥Ir—  YOELO1 995y IEV'60S  S00ER 0091
8V 1T — 10Sv8y-  $00°66 TLOSEY  SLOTOS  LS6T8  OOSI
Lo sTY— LoI'vsy—  LOLO6 655°CEr  OSEB6Y  ¥9678  OOVI
oIg'6Zy~ LSSy~  TIYT8 60887y  €0TI6y 96T’ OOEl
0S6'€Ey—  00S'€RY—  OTIWL 66LETY  99SS8y  006T8  OOCI
£V6°LEY— 860°6Ly—  IEHSO LOSBIY  ¥SE8LF  €£S8T8 0011
LSWh—  VESSIV-  OSSLS N6TIP  0VOLF  E6LT8 0001
1€y~ €608LY—  PLT6V 6690y  TvLiSy  IILT8 006
68y — SOULLY—  600°TY SPLOOY  900TSP L6578 Q08
6ISTSh~ SESLLY—  LSLTE WIV6E  L860vP  TevIs  0OL
0609SP~  96CLLY—  STSHT PIVLRE  66T8TY 0318 009
ye96Sy—  YIELY—  9TEDN 66908¢  ISECEIP  99LI8 00
worisy-  OIELy—~  svTil IWSLLE  TSLYOr  €S¥I18 Osp
691'egy— 90T LLy—  £31R OILYLE  EBIS6E T8 OOF
LE6VIP— OELLY— IV 86STLE  €OVHRE  9O¥O08  OSE
YLT IO~ oIk~ 10 ORCILE  OLOTLE  OR¥EL 00
180°79%— 5605y — 0 SRCILE  SBSILE 6L SU'R6T
19855y — SHSTIP~  Y6LE— 988°7LE  OILASE  IEOBL  OST
9Ly — 1S60Ir—  Ov9L— 9SL'BLE  LSSOYE  SLSSL 00T
WIsIy—  vIROF-  LL9WI— SLOGEY  90£I6T  LOET9 0Ol
£66°L0V— £660r—  T0E61- ALINENI ‘0 0 0
D'V H'Y  CUH~H  UICDH-.D)- .S o] b.771
.l—OF—.— b | .l—gb.luu.—.l.l,

BJI 10 = o4 = unssaig Awis prepues

N SI'86T =1 = ameiadunay, duasapay Ldpeyiuy

(6)4z%ag

{f1842) epjwoig wWNUodNZ 2EE°0EE ='W SVO vaal

*3]qes sty ur pasn are Aouanbayy paalsp syl pue satduanbayy uonejaLod
3ny A, "SIN[RA UONE[ALIOD AN 3} Pim 1wdwaiSe pood ut saouanbasy A13 Yoiym paureiqo ase SITelsuod 30j JO 13s & ‘vonewixardde
2A155320ns JO ss3001d ® Ag *a pue fa 10j SIN[BA SALIOP 01 PISh UIY) AR SWEISUOI 32J0§ SSIYL T puR A J0J SIN[BA JAOQR Y] WO
PIALIAD B * 86 JO 2|Sur 1g-sZ-1g B PUB P[31) 2I0) 2dU|BA B JUNUASSE ‘SIUBISUOD 3010,] "€1gIZ 10§ *a puR ‘X ‘1a JO SIN[EA UOKIB[ILIOD UIRIQO
01 pasn I JDURISIP puOq f1GI7Z PIIRWNSI ) PUB SIAIND Is3Y) *a puk ‘% “'a 10 PaUreIqo e siutod 353yl YSNOIY) SIAIND YIoOWS "dIURISIP
Jeaonwiajut Jo uonouUnj B se panojd are Auowiiue pue ‘dluasre ‘snoydsoyd jo SIpruoIquUL Y1 10) $3DUNDILY {BUOKRIGIA PAIMSEIL L,

M-8 (. 01 X T6LITLI =27 ud wd (01 X 1914101 =9 =Y/

Qare epreut jo siwswow Jedouud Syp 86 9q O UAR SI N igqS pue fgsy JO SI|SUR puoq Yl UBdMISG  SIBIPAULINUI

9q 0} pawnsse si 3{Sur puoq 3y, “10{d SI WOy UINE st fIGIZ 10§ dUBISIP TeIdRINU YL, "Siutod Y YENON UMEID 1 SAIND I00Ws B
pue SWwoIE 353} JO WYSI9M dNUOIE S JO uondUNj B st panold are qS pue ‘sy ‘d JO SIPIWOIGL) Y 10§ SIDURISIP JEIINWIIU PIINSEW R[],

Kdosjug pue Ayosede) 1eoy

*(,-1oW-y ZS60ER—) ,_low [B2Y €01 — “els

PIEpUEIS JISU3 UJ STUSWS[I ) WIOL PUB | _[ow [BIY 6ZE— SI SWOIR SNOISES ) woyy uoneuno Jo Ajdetiua sy ‘SpruoiqLl wniuoiz 104
"SIVURISIP PUOQ PIIRWINSI AR PUR IAIND SIY] WOLJ PIWTULISIOP 81 WINIUOINZ JO sIPIfeyLn snodses oy Jo yoea Joj AS15ud puoq ML
*S3PIEYRNIN JY) JOJ DAIND IDURISIP JBI[ONWANYI SNSIA ATI0U3 puoq sy uo A[10exXa ISOWE 31] O} PUNOJ SI “DURISIP JESINWANUI PIIBUWIISI SH
[itm PIsn usyam YdIym SPLIOJYOILI WINFUOIIIZ JO Tey) 193 01 SpLIO[YdRn WNuONIZ Jo A3I15U3 PUOq 3Y) 02 POPPE SI JUNOUTE ST |, “3PLIOJYIRNI)
wmiueln Joj 1ey) ey 1a1eass ,—ow-[eaY £ punose st SpUOYILY Y3 Jo ASI9ud puoq Ay} 1) punoj si 1f ‘SPLIO[YILIIA) PUB —LN WNIUEH) SNOses
wou ‘uoneredss Je3[onWIAluL Yim Je3ul| 3q 01 PUnoj st ‘uoneuwoj jo Ajdeyiua iyt Jo p/] e udNe) ‘ASI3U3 puoq IPIEY—UNIUOINZ SY | "SGR

JVNV[ 35341 ul panssi 21ep wior) painduiod are spIEYRNa) WIRIUOIZ SNOSES ) JO *SWOE SN0SES ) WOLY ‘UOHBULIO) JO sardieius Ay
uoneuuo4 jo Adjeyiug

S8 [, 01 X S09LL 1] = 28]¥7 BIUSU] JO SIIWO ) JO 1APOLY
J86] = 1g-1Z-1g :5[Suy puog

Y [6£°7) = 18-3Z :20urisi(g puog

0] dnoip wiog

[gl=o [Z] -y3rem wmuend) aieig punoin

@lsel
@leLel
(Dloz1)
(DIssz)
RTINS
SAARIBUIT3Q pue sardusnbary fpUOnRIGIA

-10w-11 [1ep ) = (4 ST 860 H'V

l1er-1- 011 j-lows, -1 [8571LET = (3 $1'862)S
s Toul-pt [80p—1 = (3 ). H'V

(f1g12) eplwosg wnjuodsnz

J. Phys. Chem. Ref. Data, Monograph 9



525

NIST-JANAF THERMOCHEMICAL TABLES

(B)zaqnag

(2(t1ga3)) spiwoag uoy)

(42q 1) 9961 toquinda§ . INFAAND

(uze 1) 9561 $quandas "SNOIATI

BIN 1°0 = d = amssal] AEIS PIEPURIS

¥959— 210%SL SSTLETI-  1SO0RL SEY'I6L VY16 £E£9El 0009
L6£9— 80STZL SYESEII - PIYOOL IST68L  IS1616  pIvocl 006§
€9 ££0°169 LEOEEII—  SILTSL TEOL8L  6I%9I6  LO6YOEI  QO8S
+H0'9— 6857659 107EM-  ¢IT6EL SLLE8L  vRbRI6  €8S9Cl  QOLS
6585~ oL1'879 S6YOETi~  TSY'STL ISYZ8L  9T0TI6  IL99E1 0098
899°5— 6LL96S 0611~  O8LIIL 8PI08L  €9S°606  O9L9EL Q0SS
69°S~ ZIP'e9S 169°¢2It—  660°869 SLLLLL  €SOLD6  TSS9El  OO¥S
y9TS- 1L0VES LOYoTil- 0lyve9 OFSLL  P6FF06  9Y6'9E1  0OES
050'S— SLT08 961'STII—  O1L'0LY 1067LL 88106  TYOLEL  00IS
6187 — LSPILY LSOPTII-  100°LSD 86€0LL  ITT668  OVILLEL  OOIS
665y~ £31°0rp 1867211~  IRTEWD 6YSL9L  SOS968  OYTLEl 000§
6567~ 0£6'80% 86121 —  €55°629 TSTIL  TELE68  IvCLEl  Q06F
o1y— 969°LLE HOITIE-  VISSIO YO9TOL 668068  EPLEl 008
1S8°€— 18YOrE €LI0ZII-  $90°T09 S06'6SL  vOO'SS8  (YSLEl  0OLY
085°€— S8TSIE S9C6TII—  POERSS €SULSL  SYO'S88  TSYLET 005
86T€— SOI'VST 0I98III—  PESHLS yYevSL  810T88  LSLLET  QOSY
£00°€~ {6252 SEELIII—  £5L°09S LYISL 16818 £9FLE]  OOWY
69T WBLITT IZELII-  1969%S OSS8PL  ISL'SL8  896LET OOV
1L€T- 959061 L9  6STEES 09S'SYL  €0STL8  TLOBEl 00TV
60T~ £ES6S1 8T —  LYE6IS YOSTHL  PLI'698  SLI'SEl  0OlY
us'i- 127821 SORSII-  pTESOS 0SC6EL  I9L'S98  OLTBEL OO0
€0€1 - SIEL6 LISSIV - Z6916V ¥81'9€L 657198  ELEBEl  O06E
016'0— YiT9 6ETSITI-  OSELLY YIETEL  ¥O9BS8  LOVBEl 008
96°0— ofi'se 9EOSIHII-  666€9 §95°6ZL  OL6WSS  SSSSEl QOLE
650°0— 07 206P11I—  6E1°0SY PEI'OTL LS8 9£9'8El  O09E
€0r°0 0oL 098 VII—  TLT9EY L1972 99TLY8  OIL8El  00SE
£68°0 85— PESPIII—  L6STTY 6006IL  YYTEPR  VLLSEl  OOFE
Al 761768~ €10GITI—  LISSOY LOESIL  00I'6€8  STEBEL  OOEE
£96°1 €8T071— 0TTSHIL-  ZE9Pee SOSTIL  8ISPE8  [9SBEI  0OIE
ST €E6'EVI— WOSIy—  ¥PLOBE 865°L0L  8IY'0E8  T6YBEl  00IE
159 179751 — PISIP—  SST9IE 6LSEOL  VITST8  668'3€1  O0OE
€06 161°191- 800°80F—  S96°TSE €rp669  SSI'IZ8  988'8€l 006
$91°€¢ w9691~ 9ESTOr—  SLO6EE €81°S69  TBTOI8  OS®BEl Q08T
e 896°LLL~ 001'10F—  96F'STE 16,060  ¥ETIIS  68LBEl  OOLT
ovLE 691981— 669°L6E~  1TCHIE 867989  L66S0B  669'8€1 00T
350 6€TT61— WEEP6E— LSV LST LIS189 095008  G6LSSEl  0OST
oop'y sLIToz- 166065~  LOYEST 9ELOLY  906TEL STV BEl OOV
6LV €L6'607— 169°L8€—  €LL69T 9ILILS  SI068L  SETBEI  00LT
1 LoLiz- 80VY8E~  096SST €€5°999  BLSTI8L  TIOBEl  0OLT
009°S LT~ FPITIRE— wLrwe e YoroLL 6vLLEl 01T
o9 €876~ 165LLE—  TIVBL YPSES9  OSL'69L  syvLEl 000
6859 1L96€T— YOTLE-  YEIVIT LIL6YO  60LTOL  OIILEL 0061
SST°L 0SSOvT— WEEvE— 166002 YOV Q0ESSL  LEL9El 0081
6EL'L S3FIST— S6EIPE~  LEELSI €0£LE9  10SLVL  SEE9El  QOLY
16£°'8 STO'LST— 698 LEE~  STLELI 1L90E9  6vT6EL  806'SET 0091
S'6 050797 16€9€6— 951091 TWLELY  LVOEL  99FsEl  00Sl
0966 17699~ 950°SEE—  TEYOYI STY9I9  I9I1TL  SIOSEl  Oovi
07601 91T~ TEEE~  TSTEEL SyLe09  TLITIL  LLSPEL  OOE!
9601 96Y'ILT— 0I8TEE—  9IL6I §59°009  8I¥00L  SSI'PEl Q0TI
weel 1967082 WYsIE- 076901 801°Z6S  79L°889  SOL'EEl  OOII
0681 190°582— 0S6TLE~ 1966 690°€8S  QC09L9  OTYEEl 0001
L9 1€9'852— YETHIE~  SE96L SELS 686199  STIEET 006
850°61 068167~ /¥69IE—  SEE99 90V'E9S  STESYO  088TEI 008
10072 076767~ 16P°SIE—  LSO'ES 66LISS  S6S8T9  IL9TET  0OL
ST6'ST 18LL6T- 09rIE— 1086 9TgIvS  091'809  I9¥ZEl 009
66€1E £65°00€— wTYIE-  L9S9T 0060ES  ¥EOP8S  SSITET 00§
HO'SE 026'10£— SETYIE~  £9661 SSL'STS  LIIOLS  986'1E1  OSy
909°6¢ y6T€0E— ISEPIE—  OLEEN 9128 L8SPSS  HILIET  OOF
£LPSY 069'70E— PRCPIE—  Y6LO pIoLIS  STOLES  SICIEl  OSE
£LTTS 122008 €9TEST- WO 12091S  LZ891§  TILOEI OO
wss 1£6°66T— TENEST— ‘0 81091S  8I09IS  €89°0€1 SI'B6T
L9 678067~ 050617  ILT9- SOI'SIS  030°€6F  LTL6Tl  OST
9897L SOE'8LT— 065°LTL—  8ILTI- N6LIS  SIEYy  UU6GLIL 00T
€I6I€1 6€5°T5T— 809'92T-  LLOST— 168679  IEF6LE €951 00
AINLINI - OIE8IZ- 0ICRZZ-  0ITEE— FLINLINI 0 K] 0

¥ 30) D'V MY CLH-H  LICDH—.0)- S D w1

J-fou [~ (o, M. f———

N SI867 = *I = aamesadun ] souasspy Adreygiuy

(B)zoqng

(*(22ged)) eplwiosg uoi| OLELEY =W

(0961) 611 ¢ "SAud "way) ° ‘zimoxydg °f;
“(6561) 929 “€9 "Wy "sAYJ °f “JSNPWUOOYIS D "y PUB IO o Y,
s9oualayey

W8 O X €PP1° 108 =21 PUB *. O X 6L9SHED =51 “¢,_01 X $9L599="]
:are etuew jo swawow feduud Ny (8)%3ga. 10§ 50yl Yim uosireduwiod Aq pajewnsd arm siySiom wniuenb pue S[9AS] 21003343 YL
*sadAy sarvads 1oy 01 parejal 10u pue Areniqre s1 JA0qe
paist] satousnbayy 31 Jo J3pIO S Y, “JUOUOLU O) IWIP JO UOEIDOSSIP JO SIBA| 34 JOJ JUIAISe ME| pIry) pue puodas pood 9a1d 01 J9pio ul
Kpreniqre pousSisse aam sa1ousnbaly NRISUITIP 33y 58] AL " Zimoag £q pareinafed (S)gty Joj asoy yim uosuedod A pareunsd
aram satouanbaly [euorreIqIA x18 1S3 Ay, *3{nodjows (S)21ga] Sy UI 1LYl SE AURS ) 3G O) PALWIISI Sem DUBISIP Puoq 1g-o.4 L “Swole
24 om aup Surutof sur] wySrens e uo arenbs i dprsino pareniis are swoke Jg Sulurewal oml Ay “swote 1g omi £4q pardnaoo are arenbs sy
JO SISWI02 om) 1310 Y, "asenbs e Jo 331100 Snsoddo om1 Y Ik Are SWONR 34 oM} Y, “Teur[d 5q O) PAWNSSE ST ANIINNS TRNI[OW Y],
Kdonugz pue fjjoeden 1eay

“pawdope st pue (,_jow-fy ZE1'EST—) |, _[ow-[edy

07 ¥ §'09— S pare[mi[ed st (3 SI'867 ‘571g%34), PV uoneuuoy jo Adeqiud 3y *,_[owl-[edy §°0 ¥ 6'6— = (M SI'367 ‘S LHM) 'V

pue oneA K'Y me[ PIg 3y Swisq) “Apancadsar *_[ow-[e3Y 770 T SL°0Y PUE O T T 9E°0F 29 01 poyislu me] pIg pue puz 2P poq Aq

PAIEN[EAD 1 UOHIOBAI X1 10) (N ST°867).H'V d3ueyd Adjeyiua 3 *sardads oms oy Joy samssaud (enred pauodas 33 uo paseq -3a15wonsads
ssew € Suisn I5YBWIUOOYDS pue Jouod Aq paipnis aam (S)igod T = (8)'1g¥a uonIeal  10j Y $99-779 ‘Buqipnbo fesrwuayd sy,

uoneuod jo Lideyjug

S 3 [510-01 X 166¥4°1) = 2/¥] “en1au] Jo SWUAO 3y JO 1onupald
Jdseil =Fug-ag1g  l06) = Fug—og-2=ug  :l06] = 4-ug-o4 s9j3uy puog
v T 7] = 1g-2: ddueisig puog

p]=o0 [%q] -dnoin wrog
@Nosil igril (Dlor1)
@il (Diootl (Dloc 1
@56 ] (DLl (o1t}
wo ‘a u ‘a wd ‘a

- - -
sarorIouafaq pue ssduanbary reuonmqin

(3] [0069]
[s] losvyl
[s] 0

8 ud 3

1=
SIYSIap WNUENY) PUR S]3AY] duond3}g

1-1OW-P1 8 T 1'E5Z— = (A ST'867)uH'Y
11004 8 F £872— = (1 0L H'V

slow- _N-f [0°916) = (1 S1°862)eS

SVY9 1v3ail (¢(2aga4)) epiwoig uol]

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

526

(6)Bnig

(*(:2g6W)) aprwosg wnisoubey

0sL’s—

£6T6t1
SLRYSI
899°€0T
£LO'LEE
FLINLINI

M 301

(2q 1) p£61 sunf "INTAND

(une 1) y£61 unf ‘SOOIATI

£68'€99 610601~  SSCLSL SYIEL  vS9'8S8  OLOEEl
6v3VE9 ILP8LOT—  €SOVYL LOSOEL  81¥'9S8  OLOEEl
PI8'S09 €00°8L01—  ISL'OEL ISI'BIL  vbIPSE  0ZO°€EE)
L3L°9LS IgLOI-  6hLIL WESTL  IEFISR  610°€s]
SOLLYS €6TLLOI—  IYIT0L ELETL  OLY'6r8  GIOEEI
6vLBIS HOLLOI—  SVB069 V1L 6L0LY8  SIOEEL
9EL'63F OFIUOI~  ¥PSLLY $OI6IL  669t¥8  SIOEEI
9TL09Y ISU9L01~  THTH99 PI89IL  ISITY8  LIOEE!
LILTEY 869°9L01—  OF60SD SEYPIL  8I96E8  LIOEEI
o1LToy €0L9L0I—  SEULEY 800ZIL  SEULE’  OICEEI
10L°€LE YOLU9LOI-  LECHT9 YES6OL  IovvEs  910'€s]
069°F¥E 8LEILOI~  SEOTID €I0L0L  VIL'IE8  SIOEE
ussic SOLLOI—  VEL'LES WYYOL  UU6SI8  FIOEEL
099987 SSTLOI-  TEVYSs PITIOL  ILI9T8  bIOEEl
S€9°LST YISLOI-  IEFILS W69  TIEET8  €I0°€ET
019822 SIFLIOI—  OEFLSS STYO69  L3C0I8  TIOEEL
YLS 661 SSI'SLOI—  6ISHHS 19669 86€°LIS  I110°EEl
0£SOLI OrS8L0I—  LITIES 66L069  OvEVIS  I10EE]
LYV 6S6'8L01—  9TGLIS v68¢89  OITIIS  0I0€EE)
YIvZI VIY6L0I~ 979105 926189  S00B08  GOOEE]
6£5°c8 SO6'6L01—  STEI6p 068189  1ZLV0S  LOOEEL
1STrS OEY0801~  ZO'SLY €8L'RL9  €SCI08  SOUEEI
051°5T 0660801~  vILTOY €09SL9  B6TL6L  SOUEEN
996°€— S8CIR0I— €TV ISH SYEUS  ISEY6L  YOOEEl
001'cE~ YITZ0I-  €Z18ey 900699  LOLO6L  TOO€E]
STL9- 088°T801-  €Z8VTy €85°699  1969%L  000°€EE]
16~ IBSERW0I-  €IS1IP 6907799  SOI'€8L  666°ZEl
$19:0Z1— £LEPS0I~  €2T6E ISV'8S9  SEI'6LL  L66TE]
OE86¥I~  $OI'SR0I—  €I68¢ YSLYSO  TUSLL  $66°T5)
0LO6L1~ LT6'SR0I—  ¥TYULE 16059  OZS0LL  T66TEl
LECROT— €6L°9801—  STESSE SI0LY9  6SY99L 68671
VEOLEL—  YOLLSOI-  STOSHE SLETF9  IS619L  L86TEN
$96°997— £99°8801~  STLIEE OIBED  ¥STLSL  €86LEI
STEG6Z-  699°6301—  OEVBIE HSHE  SpTSL  086°2el
IELSTE-  vTL0601—  ZEN'SOE 1LO0E9  6TVLYL  SLETEL
SLISSE~ SITI601—  PETT6T 0RV'ST9  PITTVL  1L6'TE]
YoUT8E—  086T601-  SESBLT 6IL079  SBL'OEL  9967LEl
€0THIY—  OBI'V60I—  IST'SST SO8'S19  LIIIEL  196ZEl
YOLEV—  OWFS601-  SYEIST 969019  LITSIL  ¥S6TEl
EWELY—  PIL'960I—  0SY'BET 68€S09  TEO6IL L¥6TE
SSI'€05— WOE0I—  9§ESTT 898665  OYSTIL  SE6TEN
YE6TES— LOV'6601—  £90°ZIT SHT6S  LTLSOL  8TETEN
98LTOS—  OS0ONTI—  1LL861 ZII'S8S  OpSR69  9I6LEl
91LT65— O£TIOI—  08K'S8I 8EBI8S  €46069  €06TLI
1£L79~ 189°€011—  061°TLI 89TSLS  L3YT8O  ORWIEN
LE8T59- ISISOH - €06'8S1 9LERYS  IEWLS  998°TEl
W89~ 499016~  LI9SHI €EI19S  SHIS99  ZpRTEN
SE600L—  9T90S8-  BECIZEL 90SESS 0SSO TISIEN
0P TIL— £PP6r8-  SSU6IL Or'SYS  USHS  bLLTEl
ELUETL— £LTRYS~  0RL'SOI 8S69€S  TTI'EEO  STLLEN
LEOSEL—  VITLYS—  0IST6 YO6LIS  PLYOTS  199°Tcl
YOLSYL-  9II6I8—  SyT6L SKPRIS  T05909  SLSTEN
€66VSL—  T0TRI8- 96659 86€80S  £68065  SSYTEI
SLITOL—  6SCST8—  6SLTS WLy SITELS  ORTLED
weeLL— £SE8T8—  IS6E o698y ovETSS 1105l
9IS~  09SITS-  £9E°9T 0609y 91FBIS  EHSIEN
SE1LRL— 8EL8(8~  T6L6I S860LF  IL6WIS  IETIf]
£LL16L— $96'878—  WTEI 9EP'Sr  OpS66P  £9LOEN
6€V'06L— wrets- 619 ST LI  LRO00FI
1Ts6L~ L6SI9L-  6€T0 6VEI9Y  SPITOF 190621
LLOS6L—  YOLLOL- ‘0 ey eIy €10'6T1
1I68.—  98SEVL-  9LI'9— OVEY  LSLBEY  1Ov'LLl
SIF6LL—  LISIyL-  1sv'TI- SCOELY  ¥EO0IY  SLvBLI
TLI9L-  ¥S6EL~  STTHL- IETUS  v866IE  1LI'SOI
SIL6EL~  QIL6EL-  L960E— dINENT 0 0
o'V H'Y CDH-.H UCDH~D)- .S o]
y-lout oW, N -f

BN 1°0 = ,d = unssaig ajerg paepur)g

0009
006S
008§

i

M ST'86T =L = 3umjeaadiua ], 20y Adpeyiuyg

(6):bwng

(*(2abW)) epiwosg wnjsauBew 9zz'geg =W SV9 1vaal

"(0961) 611 ‘Z€ "shyd Wy °f “zmoxyssg -,

"69-1€-21 "(BYIDBIN ‘19-0£6 *(Ba%N ‘H.-06-9 (BF1gSW 'SaqeL, [ronuayoounsyy, AVNVI,
(8961 6LEY “6p "sAyd WAy f ‘uosE) QN pue uosduoy ] Y N,

"(2961) €581 *L€ "SAud way f ‘wenbrepy -y °f pue Zumoyeg f,

f=-SEVETEY]

‘samiesadw) Suist yum sa1oads sodea juenodur Aj3usealoul U saw033q JWIP A EY

Moys pue wenbrely pue zimoyisg AQ painseaw samssaid ay sonpoidal J3WIp pue 13wouow ) 1oy suofouny pardope anQ ,1awouow o jo

(,_w2 gL = %a) Luanbayy Suipuaq 3y aa0qe 31 0) pawunsse are satduanbaly Jownp 3y jo e 7 uospe)) pue uosdwoiy], Aq opew SUOHEAISQO

g Suimojod MOISIN pue gy 1oj asoy yum ASoeue Aq parewmnss are sapuanbay xis ururewas oy, *SUOTIZ[NO[ED [JpOl JIUOI WOy
yamoxag Aq paureiqo aram sauanbasy asayy ¢T3N 10J 3sous 01 jenbs uayes are (paisyp xis 1s11y) Suu 3 jo sapusnbay [euoteIqia gy,

.w:ﬁ.m sc-01 X ¥60€£°086 =27

PUB‘,_OF X SE19°06V =TI ‘¢, 01 X LS69'68 = VT :aIe e1uauy Jo stuaiuou fedioutid oy - Ge1 s patewnss st a3ue puoq 19-SN~(*8puq),ig

sy, -arenbs € uuoy Sun o ur a1 Yorym swoge 1n0j a1 (V 97) 493uof 1eymawos aq 0) uayes are syiSud] puoq (38puq) g-Sy Suu 1n0j A},

(¥ £ 18N 10) Ty SE SWEs A1 3q 0) PAUNSSE e ST PUOq 35}y 12100 OM) S 1, "SIPHO[YDIP [B19W UOTIISUEL) [RIIAIS Jo szownp o
Joj juosjre) pue uosdwioyy £q paisaFSns rey o) sepus Answnwis g JO aumpAns puoq-a5puq ' ALY 0} PILUNSSE S} JNII[OLW IXLIP £

Adonuz pue Ayjoede) jeay

"y-Jow-[exy £°g¢ Jo
(3)1g5 N 105 £815u5 uonezLIWIP € 0) spuodsatios anfea anfea , 'y padope syl pue*, _jous.[eoy o°g 5 se palewnsa st t_c._ u1 Qyurenaoun o4,
“SHNSAT OM3 3SR 3O (,_[OW-[Y bOL L9L~ *,_OUL-[29Y $'E81 —) In[eA 9SrIINE UR wope oy NS me] puz g1 yum wsuaise Wa}{30%3 uy
SEUIYM | _[OW-[B0Y Z°€81 — = (3 S1°36T 5 "3@*EN), H'Y 01 spes] uonewiqns Jo Ad[eyiua Sy 10y nfeA sryy (3)gTSN = (Y198 7 105
1-[OW-[B H°L9 = (3 S1°86T), H*™V $9A13 amnssaid pauodas a1 jo sisk[eue me] pag v -ojdures poySiom Ajsnoraaid e jo uonezijiejoa apedwod
Suunp waund vor ay Sunea@ain £q ) 861 1® pamseswr os[e sem (3)gT8 Jo amssaid njosqe AL, _ow-[B3Y £°€81 — = (M SI'86Z
‘3 MIGTZW), HPV 01 SPEI] YOIM |_[OW-[23Y Qb = o 'V SOAIS anfeA ST 3 S1°86Z 01 PAAdALIOD UYM “(8) 1G5 = (S)1gSIN + (0)ugSy
ssao0ud 2 10) | _jows-[e9Y 6°T1 JO (N £08)H'Y M pug ® pauodas uenbrely pre Zmosag g8 103 SANISUIUL UOT PIAIISQO Ay oy
PRLIJUL SBA JAWIP 343 JO S0UISIXI AL, “) (08 PUNOIL 18 (3Y1g S 5940 Jodea wnuqiinba 3 ug 3awnp g7 Ljorewrxordde jo aduasad a
PI[E3aAAL 3AvY s3Ipmys 35y, , wenbrepy pue zumoxiag £q penodan eep swawornoads ssew Jo sisA[eue ue uo paseq s1 Jaunp ) Jo fPY
uopneuuod jo Adjeyyug

-3 [, _01 X 12567 = 2/8/¥] =1u12u] Jo SHUAWORY JO 1NpoLg
JISE1] = (38puq) ag-S-19

o{06] = FFag-B - rg - [06] = SN-P=ug-S saSuy puog
Y [097] = (33pua)ag-3 v [r£'2) =39-S seouwmsiq puog
[Zq] :dnoiny uiog

y=0 [1] 2ySom wniwend) awrg punorgn
s} (DIsz] Mrenl
[$9](¥A] (Diszil (lLor]
(Dloo1) lszz) (loz1)
(Moot} (Niss1} (DIzs1]

- Wy - e PR
SAVRIBUISNF pue sapduanbazg [euOnRIQIA

110U 60 F 8292~ = () S1'860), F'V

110U N1 {60 5 €197 = (X §1°862),S
1-10W-1Y 60T F L'6EL— = (N 0V EPV

(*(Cagbw)) epiwoig wnysaubey

J. Phys. Chem. Ref. Data, Monograph 9



527

NIST-JANAF THERMOCHEMICAL TABLES

(1o)on1g

{ragow) epiuoag wnuapqghiopn

906t
SBR'S
63¢°8
Lea9t

05T
L991¢
voror
€I85

1y S0

8161 PquAADS - INTAAND

€SL'OLE
vSYI9E
(3432442
119°s%e
190F0¢
0£6'8LT
109'8vT
£20012
00T60T

HCDH-0l- oS

wLyL— OS¥3LE— SRO'86 899°8LT
SOP' 101~ 110°eve— £96°€8 909897
O/Y'8TI— 1L0°Lye— 80T69 8£0°8ST
890951 — WWoIse— 0SS FO0°LYT
80TY8I— 198¥SE— (32 at4 959°CET
867TIT- £65 RSE— 9sTLT SIPPTT
6V VT 9ST L9t — 199°¢1 6P yiIt
1€0°L9T— SSTYOE— ovTo £0T°60T
19TL9T- LLYVYOE— 0 007607
I’V oH'V  CL.H-.H
1o

BAN 1°0 = ,d = d1nssaug jel§ prepuess

zoovi
oot vri
Lol
weovl
606'8€1
L189£1
£rIsEl
€60°EET

160°ect

D

(9 - U
M S186Z = 'L = umjesaduna ], adua)ay Ldeqing

“SNOIATHL

§88

00L

PELEE

°§§

{12)*onrig

(tagow) apiwoig wnuapakloW 955°Sl =W TYLSAHD

“(L961) 6t 01 “uAS “S10u] ‘anS0H " Y PuB “A3PEDON H Y ‘IIPWRD H T “dg
(96D ‘Aoim  wyof “(pa) aamadie N 1 f . ‘ssodep amesadwa]~ySiy Jo uonezuaerey) L, W ¢l dey) “loydosd 'H pue (S ¥ d,
“(LL6D) 19€ *6 unssald ySiH—dwa}, USIH ‘[eun "H pue Msmoyaseqny 0,

(696D "dd 1¥1 ‘0L MON Y29L ‘Pwels g BN S N,

"8L0E—6 "(P)YIGOW PuE (1)IgOW (8 IO SR [BOTUIOOULIAL], FYNVS,
(EL6D) 6¥T “S6€ "WaY) “S{[e “Sioue Z ‘uweunaddp H,

BINSAY ‘UL *Aduafy AS1oug onuoly

jeuotieuau] .30m>om hM._uc\nm UMEO~< ur :cmﬁo:n—-a 10} ﬂosm—:n—:m 3G O} M31A JO yeip EEESP_Q uwho_ .ON .-Banum .GO..EU_::EEOU
_NGOE& uho—vu_._um .N_EO._:NU jo b_w-uznz .bcuw.—onw\— .AU—uutum dume] .commmZQ Yareasay IBIROJON pue S[pLIEN .uu\bu._m .\—n
(9L6D) €8T ‘9L A3y WA 33|d3H "D ] PUR ‘[[BH "4 ‘W ‘BRI I,
"80IS6 *95 "ISqV "WYD (196D LT ‘P WYY ZLd "I9S “Alu[) PRISUIU] "WISIA ‘BAISUEZ ‘(1 "N PUR ‘BACLIISEA A '] ‘AMRYNYNS 'V 'S,
S30UBIRJOYH

“(30)T3gON O} UOHRIDOSSIP SII PUE (12)'IFOIN JO UONEWIO] ) JOJ SUOIPUOD
uaAId aary & 1012 11°uR) (BYag 60+ (1)EIGOW = (1)1 IO UONIBAI ) JO) O = ,H'V Yo 12 amerddws) parenoes oy s1 =¥y
ejeqg uojisodwosag

s (W)agow pue (YF1goW Pim uosuedwod £q samresadiudy

13y 1e 2o arewnss pue M §1'867 1 .S PuR 29 Jjo £Senfea s Jamaig dope am u..usn..o& pue [[mS Jo swumisuod Adonua aAnippe 2

way_jout-, N-[e34[S = (3 S1°867),S PUB [BU[) PUE IYSM3YISeqNy JO SUONNQUILOD JIUOL o) wayy | _jow-, _Y-[ed §'6Z = (A S1°862) 2D are
SITRLASS I “(;_[OW- 1Y 00T'60T) | _10Ul-,_3-[ed 0°0S = (M S1'861),S PUe ,_jowl-,_-[ed T F §'IE = (} SI'867) 2D POmWHSe Jomag

Adonuz pue Ayjoede) yeoy

o SAN £q paidope |_jows-[e3y 8°9L— = (M S1°867), 'V Sn[eA Sy} WO} SIYJIP
SiL 332y pardope An[eA ) ST MM (,_[OW-[f LLIFOE—) , _[OW-[EN T T LTL— = (1 S1°867)a H'V POUIEIGO PUR SIUSWIAINSEIUI 3A0GE 3] S8
113 S 3]qE3 ()" 1GO] 3Up U0 UOISSNISIP A} 395) uueunsaddQ Jo erep wnLqinba S pamata sey Jomaug ,_[ow-[e9% SE'0L— = (A S1°86Z

10 “VIGOW), FV PAUIZIQO SABY 1D 32 USM]IPQ YOIym woyy (19)13goW Jo uonnjos Jo Adeiud Syl paunsedu IAwy 1 1D 12 AQreyoyS
uoneuuod jo Adjeyiug

\_10W-1Y 8 F THOE—= (N SI'86T)H'V

wfour _N-f [L1 ¥ T602) = (M §1'862)eS
umowyun) = (y Q) 'V

(r21goW) spiwoig wnuspgkion

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W, CHASE

528

(B)*o*g

(ragow) opiwoig wnuapgkiow

(12q 1) 8£61 12qudd§ INTYUND

(uae 1) 8261 13qwandas SOOIATEd

08sy— 090'92S 96906~  £E09E9 YLI'6E9  6LI'SYL  SLEOTI 0009
orvy— LTS WY'T06~  LOOYID ¥6ELEO  SSIEPL  6£10T1 0065
60— ULy 796006  900°TI9 $8C°CE9  SOI'IYL 038611 008S
91y~ 630t €87868— 1607009 GSUEE9  PIOGEL  £09°6IL  OOLS
020~ 0L6°05r §9T968~  980°88S P6S'IE9  6069EL  LOC6IT 009
29%E— L8TLOP 90Cv68~  OLI'OLS YO00C9  ISLVEL  €66'81  0OSS
1Hee- 6£9°€8¢ 01F'768—  88T¥OS ¥80°'879  I8CTEL  T99BIT  QOFS
sHSE— 970°09€ SLSO68~  6EVTSS ¥EI'9Z9  L9F0EL  EIEBII  QOLS
08€"€— ovP'ofe 08’888~  STIOPS 1S1v29  LIVSIL  6¥6LI1  OOZS
S0TE— 106°T1€ L60LSS~  6YESIS YEI'ZZ9  OEgSZL  OLSLIT  00IS
£20°€- 1867682 ssbses—  ZINLIS ¥80029  90S€TL  LLI'LIL  000S
1067 o1 STOV6L~  PITSOS 66L19  EPIIIL  TLLOTT Q06Y
SE8T— 6v5 09T 26FE6L—  SSLEEY €LXSI9  6ELBIL  9SEQIT  0OSP
oLT- 000652 689°C6Z—~  pYIT8Y OILEID  t6T9IL  IE6'SHT  QOLY
9697~ LSYLET ooV E6T-  TLSOLY 106319 SOFEIL  BEYSIT 00OV
u9T- 026'S72 1€0€61—~  PPO6SY WTE®  UTHL  190S1T 00sy
S¥ST- coCvIT ¥SSL6T~ 095 LY £L6909  169'SOL  OI9PIl  OOWY
Yorz— 9L8°T07 9067 OLISEY 860000 19090,  SLIVII  QOfP
036 £LC161 LoV 16T~  YILELY SSTT0O  08CEOL  SCLEIL  OOTY
wrT- S36LI €0g062~-  ZLEELY 866 vP900L  10EENl  00IF
6617 €17°891 SLO06ZT~  ¥O0TOY 9ECL6S  ISTLEY  OLETIT  O0OF
Wi~ 196951 ORT68T~  $6L06E S6LY6S  000S69  LybTll  006F
0007~ 65wl EH'88T—  VLS6LE 961265  ¥S0T69  SEOTII  0OSE
€681 vl 0SSL8T-  16€°89¢ L£5°68S  TO1'689  SE¥INl  OOLE
181~ LT 9I998L~  LYTLSE €18985  8b0°989  ISTIHE 009
91— ot 11 SY9'S8T— orlove [edins1Y 06789 ¥88°011 00S€E
Lesi - 150001 vIPSL-  690°SCE 191186 OIL'6L9  9€SOIT OOV
Sovi - 15183 SIYERI~  TEOWIE VITSLS  9IPOL9  60TOIT  Q0EE
9TI— £8vLL 166787~  LZOEIE S0TSLS  6T0EL9 06601  OOIE
SIr1- W 0sSI8Z-  0SO'T0E QITUS  YPSE99  £19°601  ODIE
2660~ SHO'SS ols08z— o6l 076895  S6'S99  S9EE0F  00OE
06L 0 usey 6LV'6LT~  LLUOST 869°9s  OSTIP  ILEI601 0067
€90~ £96°€€ L860VT~  PLT69T S5TT9S  SIr8S9  ¥I68OI  0OST
89V°0~ S8IHT SOL'SEZ—  16£8ST 9OL'SSS  LovESS  IbLBOL Q0L
1670~ e ag] €S89ET~  STSLMT YOI'SSS  99€0§9  I8SROI 009
1010~ 6vey T61SET-  VL99ET ovrlss  01L9v9  vEv'S0l  00ST
€010 aLr— L e OERSW LBSLYS  989'I¥9  SIEBOI OOV
€260 SETVI- S6v'TIET-  O0SIT 965€hS  LLOLED  TETSOI  OOET
£950 YOLEZ- OEFI€Z-  6RITOT SST6ES  S9TTE9  €SIB0I Q0T
$I80 sTree— 8ECOET-  LLEE6I pSISES  SETLI9  680ROI 00T
o1y LOSTY - 0I86IT—  OLSTSI 189065 996179 LEOBOI 00T
vl LS816~ VET6IT-  6OLILL 120975 9919 S66L01 006!
SLLL 081°19- WFRLL~ W60 6S1ITS  LSS019 00601 0081
917 £89°0L— S6P'8TT~  LLIOS] RL09IS  8IPF09  626'L01  OOLI
09T LL6L- 60€°8TZ—  SRC6EL 09L0lS  SLYL6S  66%'LO01 0094
101¢ £50°68~ TETRTT~  L6SSTI 181605 €16065  L9%LO1  QOSI
699°€ 1£€°R6— vsT8IZ-  USLU WZE66r  LUYESS  TERLOL OOl
ey SIgLOI~  99C8IZ-  IL0°LOI ISy I8v'sLs  16LL01  00g
680°S 1691~ 196877~ ¥ST9% SY998y  9S¥995  6ELLOI  QOTH
v66°S oIToTI-  6I88IL- €858 LLL6LY  S8YLSS  €L9°LOI  OOI
180°L 695°SEi~  VOI'6IT~  OILWL 0SUY  9TTLS  L8SLO 000t
£1v'8 EPI-  9S56IL- 1969 WOy L6SSES  OLYLOl 006
0001 PLEYSI~ 10006~  8TTES €IL9Sy  $YTEIS  80CLOI Q08
rind 6SKE9I—  SEVOfT—  SOSTY 0TSy  VE6R0S  PLOLOI  OOL
L60'ST 6IYELl-  9c0'IET~  LISIE STrety  pSPIGh  9ILD0I 009
911’61 £L0E8I-  SIOIET- WrIT vOLOSY  SYOELY 11901 Q0§
9I%IZ YHEL8I—-  LE6HET—  OLESI 6099ty  SYISF 069501 OSp
¥RUST 1861~ 09T~  909°0f 6T YivEYw  YSOSDI OOV
07’67 66LL61—  T6STEL-  UES 0Si'0Zy  S6FSEy  TITFOI  OSE
18TFE £88961-  6STILI- 0610 1688l 9ISy THETIO  00C
SFYE IL96l-  9TIILI- 0 68881y 68¥8IP  YBRIOI SIRGT
S16'6€ 6E0I6I—  YO6OPI— 116V pLSOTy  1€600F  TY6001  OST
LSty PI0T8I—~  OZI'SPI—  I8R'6- ROI'STy  SSLSLE  9I9L6 00T
100 8 1791~ WSTPi- 1681~ oclo0s  LIWSIE 69808 001
LNENI 19621 — IS6Tri—  6£8VT- AUNLINI 0 0 0

iy 301 D'V H'V  CDH-H  UCDH-.D}- § bl b 724

\-tows J-low, M

BJW 1°0 = .d = nssaug 3jel§ prepunls

N SI'867 = 'L = amendwa} 30a13)ay Adeyug

(6)'owng

{ragow) spiuoig wnuspgkloN 95551y =W

"(9L61) €8T ‘9L Ay way) I3doH 'O 1 pue ‘le” "W "4 “vaMIeA
8L-06-T1 *(8)"IO0W ‘89-1€-Z1 ‘(8)'1D0 Pue (B 100N ‘(810N SIEL [BRMuayo0uuay], JVYNVI,

“(€261)161 "d ‘uopuor]

*asnoy uoiSurping ‘woday [eI1poldd Isiedadg K1210§ [eINWIYD ‘] “[OA ,,‘SPOYISIN UONRIFIT AQ UNIOANS JR[RV[OW,, I ‘A3[Sead g
(8961) SYOIT ‘69 "1SqQV WA ‘(L961) 811 “TT ‘11 33§ “AIU[) “SOW UISIA ‘AOUBUIOY “A "D pUe >o=ouEmm d A,

(L961) ‘1amarg 1 0 uoneduNUILOd [euossad ‘vasjo 1 N

BINsny ‘BuuAtp ‘Aously Adisug onuory

[EuonRWINU] *Ma1ady AS1oug Sy W uopediqnd 10§ pannuqns 3q 0) Mataas Jo yesp Arewmuiad 18161 ‘67 1qundag ‘vonedunuod
[euostad ‘Aspayag ‘erwiojye)) Jo Auswaarun ‘K101eioqe] A3[Idg S3USLMET ‘UOISIAIQ YaIeasdy JP[RIJON PuB S[eLSie| ‘Jamag T,
(£L61) 6pT ‘SOE Wy “S[e “Fioue Z ‘uweuuaddo H,

EERNETEI Y]

~Koays p3y

[21SA1D WO3J PITRINSI JImIg YOTYm ,'S[9A3] YOI 21 S Swes A 3q O) PAUNSSE A m_o>u_ suensdfg sumeiadwa) qre e | _jow.,_y-[ed

10 49 ,§ s9onpas siyL (o~ 8 |, 01 X 868'8) SN[eA S 15Ma1g UB 19M0] 368 St 2. B |\ 01 X 9T°8 =274V} eiuaui jo 5559: ap jo

wnpoid 3 Joj anjea IO -asay padope anjea xp ST SR, Y 700 F 6£T 40 uu:m?v hmlo_z uR Yim UOIpYRIIA EEME e ) 01 (S)yagoy

JO AMPNAS P PAYSIGRISI , ACUBWOY pue >ocov:am o »va UORDRIIJIP UONISYD AL, "SIPIWOI] WRUSPQA[OW SYs ([B W Y ZH°T JO dUBISIP
1g-O Ue pawnsse 9H , :&M«oq £q pa1RuISa 3UBISIP Te3[oNWSI] PUB $31ousnbal) [RUOHIRIGIA SY) JO UOTEIYIpOWs 1YSiLs & pasn Jemag

Adosjug pue Ayoede jeaH

S 13 uayea Aq papodar | _jour-[esy £'9¢— JO Sn{BA 3 UR 3R (,_[owW-f 9Z]" 1L =) ,_[OW-[3Y T + 60y~ ‘JomAug Aq paureiqo
(M S1'S6T) AT JO 3njea 24t Ecnw M UOSEA ST 10 (= £ PUE () = X TBY} UOHIINSIT X PIAOWIAI pue (1)IGON pue (1)1golN “()1goN
30 uoneumoy jo satdjRpua 3yi uo erep Juspuadapul Yim POUIQUIOD JUILLIBAN ME] PIE B P3SN JOMAIG "BIEP ) JO JUdWERIN ) PIYIPOIL snYy)
pue 1Oy Pue LIGO UsImIaq saseyd Sterpauuaul Jo Anpigissod oy pateotpul waisAs aprwoiq-udisSun) oy im uostredwiod £q 1amarg
()0 + (1) IGON pue (1) F1go + (19)**2agop (S)Uag + (32)IgO swsks AP uo SuARuUNSeAw anssaud [njased spew .::ﬁE&nO

uogieuutog jo Adjeyiug

Jud-8 1 _O1 X 965678 = I/R[¥] ®IU3U] JO SIUALOW ) JO 1NpOld
JZ1LY 601 = 39O -1 "9jSuy puog
T0°0 + 6£°C = Ig—ON -dduEsiq puog
?) .dnoin Jiog
(©)losel (@locl
(€)os! (Mlogd

jo o _ud‘a
sapwuadag pue mo_ucuavpi [euoneIqIA

[6] {oo00z]
[11] [ooost]
(3] 0

'8 wy 3

i
SIYS19A\ Wnuend) puB S[PAYT VORI

(100 8 3 1ILT— = (A SVS6LLH'Y
oWy 8 T 4Tl — = (N Q)L KV

(-low- M- 8 ¥ 68'8I = (M SI'862)S

SYD v3al (f1gow) epiwoig wnuspghjow

J. Phys. Chem. Ref. Data, Monograph 9



529

NIST-JANAF THERMOCHEMICAL TABLES

(6)*qd"ig

(*3gq4d) apuuoig pes

(1eq 1) €L61 1qWaxg INTIIND

(une 1) €261 12qu3od SNOIATId

eJIW 1'0 = 4 = 3nssa] 3je)§ pIEpUElS

98Y'S— 911°0£9 SW'ITL-  ¥8TSI9 €SEGPO 006 S¥L
6LES— 665L09 S8§QIL—  OLVY(09 0E9VE9  YSOULYL
69TS— €80°S8S 169°0ZL—  699°€65 08T SETSHL
SSIS— €LS°T9S €EVOIL—-  198°T8S 00U'I¥9  LSEEVL
8€0°S— £90°0YS YIrQiL-  €S0TUS WTEES L
SI6p— L95°L1S YEL6IL—  SYT19S WYLED  96V6EL
68LY— SLO'S6Y 16T61L—  SEV'OSS 085°S€9  €ISLEL
859 — 16S°2LY S8L'8IL~  O£96ES OLEED  €6Y'SEL
1257— LIVOSP LITSIL~ €888 8ELIE9  SEVEEL
08Ep— 959°LTY 98S'LIL—  SIOBIS YOL619  9EEIEL
€€Tr— 90T S0r €6891L—  80TLOS PSLULT9  9616LL
0807 — HLLT8E 171914~  QOV'O6Y MLST9  TIoLZL
126°€— €SE09E 6IESIL—  €65°S8Y 619€T9  PRLYIL
9¢L'E— TS6'LEE OVVIL-  98LYLY 06Y'179  60STUL
€85~ OLS'SIE IWSEIL—  8LEESY 0IE619  ¥8I0ZL
€ov'E— 80T°€6T | 1A 34 VA V3 {94 $OI'LIS  608LIL
9IZE— 698°0LZ OSSHL— YT £Y8FI9  0SCSIL
610°¢— €5S/YT 10S01L—  LSSIEy YESTIO  968TIL
vigT—~ 9T9T 11¥'60L— osLoTy yLI'019 £SE0IL
665°T— 866'€0Z Y6TSOL—  SYEE0V LS 6YLLOL
vLET- 19L7181 SSULOL—  9EV'66E 9%6TS00  080°SOL
L8iT- 755651 600'90L—  OfE88E €LLT09  vHEWL
8881 — £LELET 8SEPOL—  CISLLE 681000  LES669
91— sTzsil SIL'COL—  LIL'99E VSLES  §55069
IS1— L01°€6 065WL— 116685 18765 S69°€69
0901 - 610°1L S6V° 10L—~ oI sre 6P0'T6S 059069
TsL0- €968 W'00L~  86TWEE S6168¢ 81589
9r'0— 9£6'9C Wr669—  €6v'ELE ¥97985  T6T¥89
180°0— (%4 90$'869—  LSITIE ISTERS  L96089
1870 oso'Ll - 6YL69—~  ISSI0E SS108¢  LESLLY
6L9°0 68— 288969-  SLOI6T 8960LS  €66€LY
601 168°09— 91T 969~ 1LT 08T S8IELS 0£L0L9
<) 68L°78— 099669~ 9969 1060LS 665999
ST0T 699701~ STTSE9—  T99°8ST 608995 019799
ws'T SESOTI— LIEV69—  BSELYT WTEIS  TESRSY
001°€ 6581 IPLY69—  PSOLET ELY'6SS  S6TPSD
SOL'E SyTOLI- 0Lv69—  1STITT €19°SSS  $886Y9
€95 660761 — L6LYE9-  SWYSIT PIGISS  LSTSYO
080'S 06 EIT— LS9~ SYIPOT YOVLYS  S8YOr9
98°S PERSET— 88ES69—  PYEE6I YSUEPS  Q9'SED
1899 $50'95T— 00T8IS—  EVO°ERI 699°8ES  061'0E9
oor'L S91'657— 68T8IS-  EVTTLI L66EES 159429
w618 O8TT8T— oey'8Is— €19l 1Trees 218819
LLO'6 SOVS6Z~ 619'81S—  S¥90S1 SWOPLS  Ov9TI9
£L0°01 TvS80E— 6vE8IS—  BYS6E! 689°8IS  160°909
Tl ¥69°1T¢— €I6IS—  E£S0°621 60€1S  LTI66S
y6vTl SOgVEE— YO¥'6IS—  09TSII 60TLOS 08916
SR6°EH 8C0'8YE— PIL61S—  69V°LOT SI0I0S  €89°€8S
oTLs1 SLT19E~ 0f0°0ZS—  189°96 18Yv6y  SYO'SLS
y8LLI SISTLE— LEEOIS— 96858 ustsy  $99°95
95T 88L°L8E— ST90TS-  LIVSL yLTOSY  16€SSS
8LTEL SRO'I0P— S680IS—  YYEYD WSy 1w0Trs
8S0°LT Lyyiy— oFI'IZS—  085€S 88EYY  €9CIES
176°1€ 69L LTy~ SLEIZS- 68T €TSSy 900'LIS
90v'8E S ivh— 60891S—  960°T¢ 6969Yr  £9¥°00S
SOV'LY FOLESP— €8ILIS-  P6ETT I8y 15608
UPES ¥¥1°097— 00r'LIS- 0091 €T0vEr  11L°69%
12609 615957~ LETLIS—  £VLO} 0EE0EY  88ILSY
085°0L STE Uy~ S6TLIS— ISP 18Iy ysoery
LE¥28 woveLy— Lev'osy—  ¥61°0 €09y 6vESTY
0£678 LSEELY— 19795y — 0 1079% 1079
£00'86 $S0°60%— 680'7EY—~  800°S— LI6LTY  SSELOY
07s 0zl LSy 19y — 9TO0P~  8IT0I- 089°SEy  T60°SSE
EPTET LYYy — LY LIV — 199°61— LIV9IS 0561t
AUNINT  65€°9TH— 65E€9Tr—  S68'5T- HLINLINI 0
N 30 44 H'V  CL.H-H  UCDH-.9)- 5§
110U £

8L0°801
8L0'801
8L0°801
LLO'801
LL0°801
LL0'801
SLO'80!
9L0°80)
$L0'801
SLO'BON

¥L0'801
YLO'801
£L0°801
£L0°801
TL0'801

1L0'801
120°301
0LO801
690'801
890'801
L90'801
990'801
£90'801
¥90°301
790'801
1907801
650°801
850°801
$50°80I1
¥$0°801
1€0°801
6+0'301
S70°301
€¥0°801
6£0'801
9£0'801
1€0°801
970'801
Qozo'gol
¥10°301
900801
866'L01
186 L0
SL6'LOT
196°L01
vr6°L01
6'Lot
968°L01
£98°L01
178°¢01
SOL'LOY
069°L01
SRGLO1
£EV°L01
661°L01
918901
$25°901
1901
€P5°S01
1L9'v01
1€9701
LLTE0!1
898001
1v$98
0

o]

o ML

0009
0065
008$
00LS
0055

wr

N ST'867 = *1 = uamwiaduray 2uJey Ldreuyg

(6)*adn1g

(r1gqd) apiwoig pes 918925 =W SV9 vaal

“(6961) S8 “L V UBJ “A9pQET] “ySuiS d "Sg

“(€961) TOY ‘1 "skud 1ddy amy -f werpy] ‘weuysuEypey ‘W,

(2961) 611 1L S38]2g wiy) -s0§ '[jng ‘uefereSeN O,

(6561) S6% ‘L “osondadS pue sondQ ‘AoupoD N I pue ‘BUISHY A T ‘BARYSACIPUESYIY ‘W 'V,

“19-0£-6 ‘(BMg79-1¢—¢ “(3)ad ‘€L-0£—9

‘Br10ad pee (3)D4d ‘eL-1£-21 “(B)71ad pue ‘(3)ad ‘(B)rgad ‘(Engad (8494 “(8)iqd “(6)4qd SSIGBL [BOMUSYIOULANL JYNVI,
SaJualsoy

W28 01 X LTTSET =1 =8 = Y] 35 eruaut Jo suswows [ediouud oy,
Paystignd A[reutsuo Y mwx T S uey) 1syiel Y $6°C JO OUBISIP PUOQ B SN PUR BIBP PIAIISGO SB SLOM

sy a1 Ajuaxeisnu o YoM 3317 ' [p 32 eAesACIPUESYI]Y Aq Pale[nofes 3s0Y) aTe seouanbaly [EUOHRIGIA PUE SIURISUOD JEjudajou LA
Adonuz pue Ayjoede) jeoH

(31 0), 'V Woly pawnojed

SE(,_{ow-Y $8 ¥ 19€°9Sy—) | _[OW-[82} 0Z & 1'601 — = (N S1°86T ‘S "1gQd). AV ,P3sn e |_{our-12oY 881°8Z = (31 0 ‘S “19), PV pue

(_low-[e3Y 169F = (4 0 ‘3 ‘Qd), 'V san[ea Kreypixne a4y, *60°Z JO Joroej e Aq (8)f1gqd Joj Infea 8q oy Swﬁ 131813 st (3)1gqd 103 onjEA

oQ padope ST, ,'SSPYEY —RNI pUR ‘~ip ‘~OuOwW Pe3] ) Jo uosLedwionrslul UB WYy PAIBWNSI S AJ p°1 1 = %7 (Blg ¥ + (S)ad = (S)3gad
ssac0ad o1 Joj A8I9U3 UONEI0SSIP A WO PIALIIP St (,_1ow-Y 8 = 0SE°9Zk—) ,_[ow (B3 0T F 6’101 — = (M 0). 'V pardope ayL

uopeunog jo Adjeyiug

qu.% Lo -OT X L¥90E 1] = 2P8[¥ ®1u3y] Jo SIWSWON &o wnpoyd
JT1Ly 601 = 199419 :318uy puog

Y (8571 = 1g-qd :3ouersiq puog

[P1] :dnoiny yuiog

=0 [1] 2ySiop wnrend) simg punoin

(€3] (7]
(©liezl
@le6s]
Mot

_uo‘a
s3tovIauasaq pur mu_ucusgn_ [EUOHRBIGIA

(Jow-rY [¥8 ¥ $'95t~1 = (M S1°861), H'V

;10w M- [9°TT F 0T°9Z¥] = (M S1°862).S
low-ry [¥8 = ¢9Tk—1 = (M OV K'Y

(r1gq4) epiwoig pes

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

0

[52d

5

(Msg

(*1g18) auejisowoiqenal

QL6T J2quQ JINTIND

-SNOIATAd

BN 1°0 = ,d = Amssayg 3jel5 pIepusls

19072 1658V~ VEOFGP~  16VEL H60EE  vLLTTY  Ovvovl 008
eLe IL9E—~  ¥OT66v—  LYR'SS €SI61€  OITEOF  OvP'9PI  OOL
1696 PLEORE-  E€B6EOS-  €OTHY SL6D0E  9K90SE  OvPOFI 009
STy 105°90r — ZITR0S—  6SS6T 6I8T6T  LYEESE OOl 00S
sig'ss SIv LTy - S6LEIS—  SI6P] €86€87  OLTITE  Ovboyl  OOF
swru ugepr-  LSCLSY-  1LTO 6ETRLT  I'6LZ  OvboYl  00F
6oLLL 968°Chy — HeLsy- 0 OETBLT  SETRLT  OKY9¥l SI'S6T
007
001
0
* 301 D'V 'Y CLH—-H  HCDH=-.0)- § o Wi
\-lows- oy -1ous, -

N SI'867 = *1 = anjeiadwa], 2y Adreypry

isng

(r1g18) suejisowoiqensl

(Zg6l) LLT ‘€07 way) wad|[e “Sioue Z ‘Tiaquanuny ‘g pue 3addes v ‘apg M

“(OL6L) $OP1 ‘TS 208 "WHD) Wy °f “Sunox ) "y PuR qQUINYIS D M,

“UE6D $9T 10T "W wad|fe ‘Sioue Z ‘pueyod 1,

“(bL6D LI 8 WY “sKud °f “ssny ‘AONPE[S 'd "Q,

*£90£~6 (R)FOISTEN ‘0L~1E-TI “(1D)HOBN ‘Y9-0£-6 ‘(IONFEN SIQRL [BORUSYIOULYL VNV,
“(ZL6Y I€€ ‘p “ukpountayy, “way) 7f ‘dnon ysey V.LVAOD-NSII,

(Z961) 891 *6I€ WD "wad{[e “Sx0ue Z ‘UNuUOYSS ‘W PUR ‘WYMS "M JIoM 3,

(6961) "dd 1¥1 ‘P—0LZ 90N YI3L Puel§ Ing EN 'S N,

(96D ST *TEE WD "waSjje “Siour 'Z *3UIH “H Pue JJEYOS H,

sadsuale)ay

*Kouedasosip sopt jo uoneueydxa ajgissed e 10§ 3jqes (SYIgIS NP 03 193y 1eq | =f O
spuodsanod yaym *.f parejndfed 1mo uey) 12mo] APySifs oq pinoys (1eq | = d) juiod Swjioq [uuou v ~(SH W 992) N §'LTY PUE ;N 9'9ZY
pue ) 0°97H AT AunpeIaly o ul pauodu (une | = d) siutod Suljioq peusoN <7 12 pinbiy o pue w«w [eapt &) 10} san[eA 'Y oﬁ u3am1aq
SDUALIP AP 5T PATINOED $1 K™Y “[78q 1 =1 (B3t = (131 553501 341 J0J 0 = , D'V YOMYM Joj AnTesadw) 1Ey) SE POEINI[ED ST 4y

eleq co.amuco%>

‘uoisny jo Adjeyua 3 uo 3[qe|ieAR are eep ON "Dl F ) 2,T'S 24 01 "1gis jo yuiod Sunpaw ap pauodar  pueyod
ejeqg uoisng

“juatause ojul erep amssaid sodea i Jo sisA[eue me] pig pue puz i1 SuLq 0) S OS UISOYd ST Y 61’867 18 Adonua sy -y 008 01 parejodenxa
St _[ow-,_M-[ed (GE JO Sn[BA JUBISUOD ALY, ,AOAPEIS AQ %T UIUM A[[BOLISWILIO[EY PIUTULIBIAP sem J,001-ST woy Audedes 1eay g,
Kdonuz pue Aoedes jeaq

NS SINUIELIIUR TIe] SAYL PUR UAMOUY [[3M 10 PIUYSP 134 10U SI UONNJOS SLNRULIO[ED 3Y) JO IS [Buly RLL "()QITeN 0 (uonnjos
JNAULIO[EI) FOISTEN WO BIEP JO UOISISAUOD ) Ul SIIUIRLIIUN 0} anp 133dsns s1 wiep sty |, *())*1gIis 10§ \-low-[B 8¢ — = (3 SI°862) 'V
de[nd[ed pue ,_[ow-{eY 90’861 — = (N S1'862). 4'V 01 on[eA sip S1epdn am ( ‘BIep Aml{ixne uaLmo Suls() "sIIPNIS GONR{OS AL} WIOI} SHASA
Jo uoneuiquod dteudosdde Ay uo paseq ,_jown-[e3y Z£'661— = (A S1 wmﬁot.d PSpIAIK “(DOH € + (391gEN ¥ + (1)'Q1§%eN = (1D)HOEN
9+ (1)*2g1S “ISUAAUL JO UOHIEII J3U ], "UONN[Os Hisned ul (1) QOISTEN pue ([)'3glS Jo uonnjos jo satdEyud A paipmis 013 JIoM
“y-ow- ey 0T+ jo b:ﬁ:uocz ue uSysse pue u=~a> sip aova S (DS o) (;_low-M) 11€°LSp—) | _[ow-[edY €601 — = (A w I'860).H'V
Jeofe> oM 1gsy 10 ewep 5:_5 Suis(y,_[our[ex] €€+ = CIST8600H'Y Patodar Ao ‘(20ng8y ¢ + (0)S = (19)3Y
$ + (DrIgIS UoNoRA |[RISA0 A 30 Sy Sulueiuod :o:ES dH ue u (0)ig jo uonnfos jo Adfeyiud sy panseaw JUISH pue 13jEYas
uoneunod jo Adjeyiug

umouyu( = Y A0 F LT =""1
(-IoW-R '8 F 1€LSY— = (M ST'862) H'V 1w M- {E€'T F pT°8LT] = (1 51'862)uS

SLOLLYE ='W ainon (*1818) auejisowolqenat

J. Phys. Chem. Rel. Data, Monograph 9



py {B)s™ag (r1g18) suejisowoiqenay
n
(1eq 1) 9£61 1SN JINTIUND (une 1) 9261 12333 :SNOIATI
SOL'S— 6T°SS9 R10°€68— €99T19 oS S68 LST'LES £50'801 0009
€LSS— 6LY"619 996'€68— 6587109 1€8°€65 178569 750801 006§
oy S~ 0s9°€09 1LE V63— $S0°16S 880°T6S ¥66' €69 150801 008S
S6TS— LOS'LLS SEL'S68— 6YT08S LI€06S SI1T69 670801 00LS
|PIe— RY6'ISS LS§968— Y695 9157888 W0T069 8¥0'801 009§
966y — SL09ZS SECL68— 019°85S £89'98S 117425 Ly0'801 Q0SS
BERP— 881°00S OLO'868— SETLYS TIBYRS £LT939 $¥0'801 (10,29
yi9v— 88TYLY 09L°868— 1€0°LES LI6T8S £STYe9 £¥0'801 00£S
YOSy — VLESYY LOY"668— oTTHS 8667085 S61°789 Trosot 14743
mey— osyITy 010°006— wy'sis PEO'6LS L60°089 0t0'801 001
wip— 71696¢ 0OLS 006~ 81940 YeOLLS 8S6LL9 8£0°801 000§
056 — L9S°0LE 180106 SISE6Y LE6YLS SLL'SL9 9£0°801 0068
osLeE— 019t¥e £95°106— 110°esy o6TUS 8YSELY $€0°801 008y
1Se— £79°81€ 666 106— 0T UY £08°0LS €LTIL9 1£0°801 0oLy
£18€— L99°U6T 96€°T06— SOv'iSy 9898 056’899 620°801 009y
960 €— 89997 9SLTO6— 0905y wr99s 9L5999 9Z0's0l o0sy
LS8T— £69°0VT £80°£06— 008'6£Y £6119S 8199 $20'801 0044
09T~ Y69viT LLEE06— 866°8TYy 868°19S €99°199 120’801 00ty
[7)] wet— 689°881 £¥9°€06— 96I'sly T85°6SS £21°659 L10°801 (v 4744
w £L0T— 6L9°291 £88°€06— Y6 L0V osTILSS 075959 v10°801 14184
- S/LT— 799'9¢1 £01°406— £65°96¢ SOLYSS 23 435°] 010801 000t
m pAs 4 B ov90it SOE 06— I6L°S8E L61°TSS SII'1¢9 900'801 006¢
< 32 I B ri9¥8 SEFP06— 66VLE 1£9°6¥S £1€8Y9 T00°801 008¢
L1800~ £85°8S LLYY06— WBIPoE £00°LYS [13 492 L66°LO1 00LE
| wyo— orsiE BERY06— 6E°EsE 60C TS YLV Tvo w6°Lo1 009¢
- <010— ol10°L YLy oS- £65°TvE 8YSIPS Wrees L86°LO01 00se
< $T1°0 LSOR— 8YT OIS~ S6LTIEE SIL8ES 10€°9¢9 186°L01 oove
(6] 99¢°0 SITET— Ye00LS— L660TE 908°S¢S 8LOEE9 vL6'LOT 00£E
— £29°0 €LI'RE~ LES6IS— 007T°01¢ SIBTES oSL'6T9 196°L01 00Z€
M L6380 wTes— £99°615— Y0P 66T orL6Ts BIE9T9 656°L01 00te
il 631°1 L9T'89— SIS6IS— 809882 £85°9IS 88L'TTO 0S6°LO1 000€
X 00§71 90 E8— 00b'61S— vISLLT [ 133 ¥49 81619 Iv6'L01 0067
O [$%:31 86— 0618 — 0W0'L9T LLE6IS wesio 0L6'L0 0087
0 £617 OLEEL]— 6LT6IS— 8TT9ST 115918 SIr'ig 816201 00LZ
08ST [o}048:74 B 08T 615— QLY SYT SYeTIS £v€°L09 €06°L01 0092
M L66T (2243 4 Bd $TE615— LY9YET £6T°60S €9 068°L01 00sT
[+ o (524 0'y'8st— TIr6ls— 8S8ETLT £€7°508 LOL'86S YL LOY oore
[17] wo'e SeLi— £¥S615— Lol Lv'ios LITY6S $SE°LOT 00€T
I ey LS 881 — LIL615— L8TT0T PLELEY £TE°68S €€8°L01 007Z
- 06 LI9'80T— L6 615— SOS161 yireey LOEVRS 608°L01 001z
w s S69°81Z— $81°026—~ 9ZL 081 SRYS8Y 8Y06LS Og8L LoV 0007
<< L9 LLLEST— oLy 0TS — 66691 £LOTSY 0ISELS LyLLod 0061
L YL8°8YT— S8LOTS— LLY6ST YoU6LY 969195 60L°L01 0081
= 1118 066'€9T— oTI'1TS— 8OVRV wTYLy ors19s £99°L01 0oLl
<L 0£0'6 0689LT— €2y — yroLe] L86789Y S10°¢ss 609°L01 0091
=2 §50°01 SSL'88Z— LSCILP~ 9889 18V'€9y  ZLOBYS  ¥KSLOL  00SH
- Fraa]l 8€6°00€— SYOILY—  9EI9lI 10LLSF  SS9'0vS  tOVLOI  OOFI
7 4354 EPIElE- 986 1Lh—  P6CSOL oISy  S69TES  99CLOl  O0ET
= 911 LLESTE- SLETLY—  ¥99¥6 6ITSYy  90I¥ZS  €¥TLOI  OOTI
= €091 SYoLEE- 608 TUY—  LV6ER 99v'REy  I8LVIS  SROLOI 00K
0'T81 SC6'6VE— SRTELY— |YTEL ofE’ Ity ¥85Y0S 6L8901 000t
[20°'1T PIET9E— 109°¢Ly— £LS79 118°€TY LEEECY £09901 006
8SPVT £ELVLE— yeeviv— 1€61S 6338'S1Y £08°08y {901 008
S$68'8T yTTLRE— o6 vir— veecly SOOLOY <999 9L9°501 00L
208¥vE 661665 — 1SSy — 080t £80°66€ h24434 LSSTO0! 009
160°cy uyziy- SI9Ly—  6LEOT 199068 6IFiEy  ISSEOl 00§
0798y 09881y — €Yoy~ ¥ITSI 9TL98E  8SSOIY  v6STOL  OSP
€SS QLT STV — SYLOLY— §TI1ol SELERE LYS ROV 917101 (104
wryo sWIEp— £LOLLY — ool’s 65508¢ 1€1°56€ 895°66 0s¢E
UTSL HETey— 60FSIv— 0810 L9E°6LE SO66LE Lres 00t
Zese LoTTEY - 1ysiy— 0 S9E6LE  SHEGLE  600L6  SISET
viv68 Y6 LIV — w168 — P6SY— vr6°08¢ 695¢9¢ 665°€6 oSt
68L°601 89£°0TY— TLT68E— vSI6— 600°88¢ orTe 6LY'88 4174
£$6012 LSBEOP— 10£°98¢— YITLI- €TT6SY 6L0°L8T 169°0L 001
HLINIANI  8¥SS8E— |V SRE— £1ET— HEINLINI 0 0 0
) 301 D'V MYV CUH-H  UCDH—-.0)- .S ) Wi
o .l—OE_Ium.—
BN 1'0 = ,d = 3nssang aelg prepuels M SI'86Z =L = anjesadwd], ARy Ldeyqing

(B)msug

(*1815) auejisowoiqensy SL0LLyE ='W SVY vaal

*(LS61) 66v ‘OPTV (UopuOr]) “20§ K0 "301d ‘PremPOOM Y 7T PUB ‘Sidlem N ‘A 1ouads A 'L ‘Suo] 'V 'y
(Z961) LYT *SE WD ‘sAyJ “Z “weuysLEYpEd "Wy,

“(ZS61) SSE *95 WA 'sAYq °f ‘Ifnemidd “1 W,

“(1€61) SL9 ‘89 Niskyd “Z “Adwni} g,

"(ZL61) 'dd 091 *6¢ SAN-SAYSN ‘MyonouzIyS "1

(ZV61) 79 ‘P9 "20S WAL "JAWY [ “INNEWOYIS “A PUB “If ‘[PMOH °f “p Joznds Y,

(661 SSET ‘L1 "sAyd wayd) °f “Dfesem] "W Pue ‘1IoYOA W BISI0OY "V ‘DRSEWRA Y,

“(161) £6€ ‘LE 208 Aepereq “suei], ‘uoung g ~J pue JASIT ‘M W,

(TL6) 6LY ‘v ~os0m23dg O f ‘uoddry ‘W Q@ pue 3D H T Y

*pL—0£-9 ‘(ANG L9-1£-€ (NS 9L~1€-T1 “(P)IMIS pue (S\gIS S3{qR], [ENUAPOULR L AVNYVS,

“(£961) £2¥1 T W "S309N YZ ‘snpide’] ] ] pue ‘BAOJOXOS "( '), ‘UOS,[3SIN 'V T,

"SE1-701 dd "0L6] “WIESIIAf *suONEISURLY, JYNUDS 10j WeISold [SRIS] “PT ‘YsiAouIqRY VA

‘I "IOA ..‘spinbr] pue s3seD Jjo saruadoyd [edishydounsasyy,, ul JIJISS ] 'V PUE ‘UOSJSSIN "V ] ‘sopide T I,
(1E61) $9T ‘10z WD “Syfe *Siove Z *puejiod g,

saoudlojey

(3)'1g1S Jo SUOIIR[NGE) [EoNUaYIOULING (uspuadsp amneraduwial 10§ SISIXD UORENYS JWES L
"PIIUAIJAL IO PASSAISIP 33N 3q 1ou |ftm 1 Apnis uoddry pue 35e(D oy 01 Jowd paystignd sem iom sty Jo Kiofew 3 2duig “sarduanbary
[EUOMIEIQIA PUB SIUEISUOD 3210) U3am1q sdMsuonejai-1a1us X3 Lo paysqnd uasq Sey ammeiay) yonpy *(,_|ow-,_H-f 6'LLE) (o, _N-1ed
£06 JO Sn[eA (3 SI1'867).S © O) PEa] pnom sappuanbayy sy, {042 Suo] pue  ‘Uewystoeypey pue | ‘djfnemiq  ,‘Adwrnsl Aq sapmis
UewEy PUE PAIRIUL JA1IED U0 Paseq (,_WD LET ‘L8Y ‘06 ‘6¥T) SAN[RA WAYIP wymowos paisaBins ‘sarousnbaly [euoneIqiA Jejnasjows Jo
uolejidiod 112031 © Ul ‘WanourWIIYS Wd-8 . 01 X $LSS €91 = O = ¥ = V] :axe eruam o sjuswow (ediound g, -3oumsIp puoq s 1dope
9M 'Y T0'0 ¥ S1°T JO UwISIP puoq 1S B Yiim JImONNs [eIpIYRN2) € pAsaSins Yomm 1012 1971dS pur [0 43 DESTWR A UOHNS pu
J31SI] JO BIEP UOHIBIJJIP UONIIYD Y Yim IUISISUOD S1 AMIDIUIS STYL, “INIONNS [RIPIYRIID) € JO SULI) uf pAAdIaiul 21om erep [enoads sy
(2:012) 2seyd sodea oy ur expdads wewrey Sy papiodal oym (uoddny pue yxe))) JO oM 2y woyy are sapuanbay [euoneIgA pardope sy
Kdonu3 pue froedeg 1oy

»(3ugIS Jo £513u3 uoneISOSSIP A UM €0p ST anfeA SIUL “(,_[OW-P 8p°E0E1) ,_[OW-[eIY $STIE = (3 MIGIS), H™Y AEno[ed am » EIEp
Kreyrxne Suisn |, (,_tows- [y 1Lp°S Ty —) | _IOW-[E0Y £°66— = (M S1'860), H'V 01 spea] yorym 110w B 001 = (M S1°867), H**v 1dope om

‘siuiod e1ep aaly asau Sundsjdou ur passije ApuesiuSis o [im

BIEP 1) 1u3sa1das 01 pasn votrenbd asnssaid todea Auy “sis[ete 9A0GR ) Ul PIPRIOUI 10U M sjuiod JAYy IS, PaseIq e (S} UNU £°09-8°0

A Sp£-097) swiod e1ep amssad 153m0j 3AY 3if) ey s15933ns JALIEAN SIY 1, “JUSWIAUSE OJUY SINSA me] PIg PUE pug A Sulq o) se os pasnfpe
19 1867 T pnbr) oy jo Kdonus oy, *;_fous-{edY 0°01 = (M S1°867), ™™V SPISIK BIEp PA1daLiod sty Jo SisK[eUE me] pig pue puz v

‘synsar sy PIYe APUesyusis jou S0P IN[eA ISNE] S JO 3N Y, "N £99 = > pauoda Pecd-d

uos, [3sIN £q SINISUIP JLIBQOYLIO U0 APNIS JU3d 3y 1, “g J1e[no[ed O) pIsn are £ 1D 12 snpider] £q Sponire mataas o ug pa1sadSns se wne €1ty = °g

Pu® 3 959 = > SIURISUOD [EO1ILID PUE LIS JO uotenba jojoyuag ayy, "1 dg— d up Y— = 17,0V uoirenbs ay jo sueaw Aq Lyeapi—uou sodea
J0j pa10au0d s1 (swiod g7) wiep amssud Jodea suyy, “(SH unu ¢°g5/—80) N 9Z4—09T WY T1GIS Jo uoneziodea S} PAPMS sey JPUEIYOd

uoneunog jo Adjeygiug

-3 1 OF X EE6LE = /F] BIAU] JO SIUAUOW 2 JO 1Inpald
SLZILY 601 =1g-1S-19 9[Suy puog
Y T0°0 ¥ SI'Z =1g9-1S ourisiq puog

PL :dnaip o4
i=o [1] 3ySiap wmuend) aywlg punoiny
(€loeel @88
(€) vév arove
wo‘a u ‘a

1= -
$I0BIUSS3(] pue saoudnbary [euoneIqig

110W-0y L91 ¥ LY STy — = (M SI'86T) 'V
10w L'91 F €5°¢8E— = (N 0)o 'V

-fow-_M-f 80 F 9£°6LE = (1 SI'862),S

(*1518) suepisowoiqenay

J. Phys. Chem. Ref. Data, Monograph 9



(19)11ng {*ag11) epiwosg wnjuetit

{19)'11118

532

(*1g11) eprwosg wnjueny

8961 UNf S INTHIND 961 unf "SNOIATYd
(1961) "dd 0T ‘66LS 1Y SN “Ing S ") “A3{19Y "N ") PUB UISUASLI) N 'V BUPM M M Sy D H
"(LS61) 1091 €S 208 Aepered Suell, ‘1A¥] -] °'Q pue uewdey D ‘ssoiD) d,
w (6S61) L6T *T1 WD isAyd “Z *SNpiuryds “H "H pue 19Je[yS “1 'H,
1) (6561) 191 °€9 ‘PUBIS "mg "IN "S3Y °f ‘U3s0ld °f "g PuB PUB[I{[ID "V "V ‘UOSULOf "H "M,
< (6S61) L9 ‘T9 PURIS Ing BN "SI [ ‘U3B0YJ °f “J PUR UOSUYO[ 'H "M ‘UOSIN 'V Y,
m Saoualajoy
. ¢ Ip 12 Sury £q pauodas asam Sunjsw jo 1eay pue ammeradway Sunjow ayg
W eleq uoisng
=
] “PIACWIA SUOTINQLIIUOD
O [euonRIqia tim Kirdedes jesy pamseaw 3y jo uonejodenxs uIAISME~AGSQ B UO PISEQ SI ITWNSI SIYY *, _[OW-[8IY ZLEQ SB PAIRWLISS SI
O (31 0)o H~(M 16),H JO 30[EA SY L, S[IEISP 10§ 3[qR1 (5)*1gLL 39S USUISAGE U A SPOYINL ME] PIE PUe Pug 10q Aq p3ureiqo (4 S1'860). H™V
- JO s3n[ea 31 1EY O Pasn s1 Jewnsd 1suu0j dyy Knuenb swes a 10} |_[ow-, Y-{ed 09} F SLPI JO ewnsd we papodar [pia
m Suly | _{ow- _N-[83 GG Se PRSI S (3 16),S JO In[ea oE. .zcuEuSnnoE :E. U0 paseq (N 1€).5-(3 S1'867),S 10) | _jout-, -[ed
LY ..o u::? e pauoda A3y, ¢ 12 12 Sury £q 3 G1°86T ©) 1§ 93Ul unirsadiual Y3 J2A0 PaINSEA UA3Q SBY (30)11g1L Jo Anseded aoc L
Kdonuz pue Aj1oede) jesy
“(D"IDLL JO uoteuLoy
Ly ot 00°00¢ — LRy 6¥9— 89L°091 1€5°T5¢ OIL°6SY 6LL €E1 00s1 A
oA gt A c et Tt e ok ol 3o Adfeyus sy Joj anjea JYNVI ) pue uondea jo Ad[eyius 113y JO UOHRUIGWIOD € Si ¢ 1P 32 UOSWOf WOy PIUIEIGO SNfeA L, "Sunuolq
6el 996'05E — LLibso—  TIoPET ORbLf5  S9SOPP  6LLEEl  OOFl 30 vonezuodea jo Adjeyqiua ayy ._ou SnfeA JYNVI A pue uondeas jo Adjeiua 113y) wouy quwzo S1 "] 12 UOS[SN JO YIOM f) WO} IN[BA
8191 €SL°0LE~ VLG LS9~  $E€9°0T1 6LE6LE  8SE6LY  6LLEE]  OOTI SY L, "SUOHEUMLIANIP 35N JO d5RIdAR 3 St {,_[OW-[Y T  LLELIY) |_IOW-[BI Q'] F L'Lpl~ = O_ ST1'860). H'V 3O IN[BA UISOYD YL,
SEL'RT 0fS P68 — €L8°SS9— 9sT'LOT oe RIT8IP 6LL €£1 o011
SSRIT FOr8IP—  OLEBS9- KLY 6RSIIE  LOPSOY  6LLEEl 0001 ) = Q] — - . .
¥89°€T 6LS Y~ 8LO' (99~ 00508 LT6 10€ LE16E 6LLEE] 006 m.c H _.wv_ CuV"._mE. (D2g T+ (@)L ¥ 1212 55010
I6POf  S8699P—  LE6€99-  TZI'LO TUCI6L SIoSLE  6LLEEl 008 €0F LLYI- (gL =g T+ SNIPIIYOS PUE SIFEIYOS
8699¢ 96L 167~ SRR999-  HFLES PL6OST  ISLUSE  6LLEE]  00L CIToWi— D T+ Gayagry = (g 7+ (DL . 1P 12 uosuyog
oSy YEO'LIS— 668699~  9950F ISRET  GII'LEE  6LL'EEE 009 'l % eLbl- WIgIL = (B)1g T + ()L [P 12 LOS]ON
$0L'9S SRLTYS~  TIOEL9-  686GT 190867 SELTIE  GLLEEl 00§
(24873 LLE69S— 99TIL9~ 119°¢l 00174 9]]°TRT 6LLEEL 204 (fou-[ey uonoedy unog
—-—— QN0 <——>TVISAYD ——- ISL1 syLert RRE6FT GLLEET OOP'I1E I SI'S6TH'V
LIRTO! T15°065— 090°819— 7o vI9EYT YT SIRIEL 00t
SeFE0! 189°065 — LL6L19— 0 [24°2% 24 [24 4% 44 €0SIEL SI'R6T
060°¢S1 618°€65— €OTY6S~  60TTI- 161°SST  ovit6l €LTLIT 00T *SMOJ[0] SB SI01BSHSIAUY [RISAIS AQ A[[RILISWLIOIED PAUIULIAP U3dq SBY (N S1'86T 19 “NALL) H'V
orole SLIYE6S—~ |LI'E68—~ £06TT—~ YS66pE 60Tl 860 ¥6 001
ALNNI  $89T65—  V89T65— 9SSRI~ SUNHNI O o o uogeuwo jo Adjeyiuz
¥ 30 OV H'Y  CDH-H  LCDH~1- .S Ho B 741 (-low-ry L8 = H™V AP E="L
1ot Lo N WP TP T 86°L19— = () S1°860) H'V 10w N L9 T 9ERT = (M §1'86T).S
BII 10 = 4 = unssaig djei§ prepuels N SI'867 = 'L = amesadwa], souasepey Kdppywy | (_IOW- 9 = 89765— = (] 0V 'V

96¥°29€ ='W TVYLSAHO (*1811) epiwoig wniueyy

J. Phys. Chem. Ref. Data, Monograph 9



[+

53

NIST-JANAF THERMOCHEMICAL TABLES

U Tigl:|

{rag11) eplwolg wniueyly

8961 N[ JINTHIND

S6L'ET (43511 4nd
£]VLT 1£6°ELr—
9T €06V —
6E1'RE 90I°1is—
LTy SLBOES —
19Ls 9186 —
EERYL £S0°CLS—
9ELT0t 0065

06€°€01 REI'065—

M 30 OV

B 1°0 = ,d = danssaug Mg paepuris

0T0'€E9— 965901 69F19¢ 996'L9Y
6€£5°LE9— [0V°'16 66£°0SE  ¥96TISY
LOTTY9— 1TT9L 66L8EE SLOVEY
996'9v9— £€0°19 $0997¢ YoL 1Y
68L°1S9— SYE'Sy YLEEIE T8E06¢
TIL'9S9— LS9°0E LLET0E 169°79¢
oLL 199 69P°S1 8TI06T 008'87¢
16£°509~ 1820 [TAR 274 LOI'SRT
SYES09— 0 BOIVRT 291v8T

H'V CDH-H JICDH-0]- .S
1-Jous- Iy

$961 unf SNOIATID

6LR°IS1
[72:217]
6LY’ISH
6L8’ISI
6LRISI

6L81IST
6LR'IST
6LR'ISI

6L8°1S1

D

[, { e
N S1°86Z =1 = axmesaduid |, Bduasyay Adpequy

Wi

(N*er2g

(r1g11) apiwoig winjuen) 96v°29¢ ='W ainoi

*(1961) “dd 07 *66LS 1d UL “ing "S "N *AS[I9Y "M Y PUB USSUSISLIYD) (] *V “IAPM "M M ‘Sury ‘D g,
adualeey

*(8)'3gLL 105 QeI 3ys Ul PISSNISIP
ae erep amssaid sodea ayy, -amieradiua Suijioq Ap e sed pue pmbij A Jo IPY UIIMIDQ DUANIP ) SB PIEINI[ED st uonezisodea
Jo Adfepuo Sy, “req duo 18 (S)t1giy = ()*1gLL UONEBAI Y1 J0f | =y yomym 18 wuiod HP se udM S My ‘amesadwa) Suijioq Syp

ejeqg uonezuodep

, P12 Sury £q pauodas aam Sunpow Jo 1eay pue aunexadun Sunjaw YL
gjeq uosng

“uolrenLoy jo Adfeua X)) 10) pasn jey) OF JEuls JSUUBW B Ul
pateino[ed st (N §1°867 ‘1 *1€LL),S wiod Suijioq [eunou pue jutod Sunjaus s uasmig (Dr1gLL jo Koede yeay sy pauodau -1p 12 Sury

Kdoxuz pue Kyoede) jeaH
-pmby pue g5k oy
u3am1q ‘O S1°862)o (A ¥ 11£), H *Adjryius uj 2du3y31p oY) pue , {*y Surppe £q (215430 1 JO TeY} WO Pate|nales si (N S1°862). 'V
uopeuuod jo Adjeyiugz
,-Toul-pf £88°T1 = 4™V MAPIE="8]

,tow-f [Sh°509—1 = (3 SI'860)u 1V 110w -1 [891°18Z] = (1 S1°862)eS

(*1g11) epiwosg wnjueyy

J. Phys. Chem. Ref, Data, Monograph 9



MALCOLM W. CHASE

534

(1'19)'11%18

{1g11) aplwoig wnjueny

8961 B[ JINTHAND

96LET 75555V~
€£8v'LL 1ESELY—
STITE 0Ty
6€1°8¢ S011IS—
LITOY SLFOES—
19LS 197155~
£esvL €S0°ELS—

LI18701 TIS065—
[2:1a11)] 189°065 ~

0607SSTE 618665 —
$¥01°01€ SL9E6S—
GLUNHNI  v897765—

N 20 OV

NOLLISNVL
ainor <-->VISAD —

0UeEE9—
6£5°LES—
LOTU9—
99699~
68L°159—
TIL9S9—
oULL 199~

0950°819—
LELI9—-

£0TV65—
BLIE6S—
Y8965

8TT61
00’101
[43:4:2]
YoeEL
oLY'8S
31434
10182
wori
L
weo

0
0TTI—
€062
95587

H'V  CL.H-H

SELSYE
£9€9€E
600°€ETE
655 80E
176762
PII9LT
6v$85T
SYLEVT
SLEve
yIoert
[£4: 3374
161°ST
Ye66rE
FLINEINI

LCDH~.0)- S

(Rl b

AW 10 = ,d = amssug )5 pIEpUTIS

M S1°86Z = L = aimesadiia], dusgay Ldpeygiug

96LY 6L8°1S1
o6 1Sy 6L8°1IS1
SLOVEY  6LS'IST
yoLely 6L%°1S1
IBCO6E  6LFIST
169°T9¢ 6LYIST
008°8%¢ 6LY°IST
TLL06T 6L8°1S1
8B 6FT 6LLEET
LYY SIS’IE
T S0STIE]
Srivel €LT LI
6ot 8606
0 0
o]
Y

‘SNOIATYd

0op'11E

oo iIe
00t
S1°867
00z
001

0o

wi

(1'39)'111g

(1ag11) epjwoig wnjuenl 96p°29¢ =W

“SITEI3P 10J SA[qE [ERPIALPU} Af1 0) J3jaY

pmbil  NpIIE  anoqe
BsAd Mg 00

QINDITTViSAHD

(rag11) epjworg wnjueny,

J. Phys. Chem. Ref. Data, Monograph 9



535

(B)1Lag (r2@11) epiwoag wnjueyiL

NIST-JANAF THERMOCHEMICAL TABLES

(1eq 1) 8961 2unf INFAAMD (une 1) §961 2unf :SNOIATId
6Tb— 69TILY 51011~ 600719 161919 9ZI'6IL  990'801 0009
996'€— viosyy $TSO011~  TOTE09 TLOSIY  QIELIL 990801 0065
66LE~  OLLITY 6976601 — &Mgn nmﬂu Bm.m: $90'801 0085
ST9°E~ 855565 98C°8601—  06STI8S 0SS1I9  €8SEIL  $90'801  OOLS . ‘o - . . s Y ;
SE—  8SE69E 6LTL6OI-  €8LOLS SHL600 UL £90'801 0098 (9961) SBLI *96 T3 WD ZZED W3O 1 nﬁvo__%_.s._.«w mmﬁ__u_zuw_&o.o_&m __o Tn
6STE—  SLI'EVE ISI'9601—  LL66SS 606L09  €IL'60L  T90'B01  00SS . 596D 69L ‘Iz ERY wiyonsxds Jreisiiq D,
90€—  6I0LIE YOO'S601 —  ILI'6YS U900  IPLLOL  190'801  OOKS (0961) 9 ‘91 eV éE,u%huoam uosprE) 71 'D PUR B[IIA V ",
1987— 188°067 RER'EE0I— £9£78¢S wi've 1ZLUsoL 050801 00§ i [0 XA ‘puay Mdwo)) ‘siodutd  pur Jjnem 1
0997 SOLYST LSITE0I—  65SLTS 607209 T9EOL  650°801  0OTS a mmwm ¢ mm ._nmo.mwmn»%ﬁ« . “SUE3L “UOTINg Muc_ Ew QM_MH. ™ ”F
ST €19°8€T FI601-  €SL9IS OYT009  POSIOL  8SO'ROI  0OIS : S L1 '+ WAy Sk e - Coungon r ot
we- v SSTO60I—  LY6'SOS SETS6S  PIV'6E9 LSOOI 000§ ) . (096 LeL 'y9 waD SAY4 [ WS O N pue Asuaeay °f °f
686’1 — 855981 1P0°6801—  IP1'S6Y w1965  1WTL69  9S0'801  006Y (8S61) 1LT ‘SO "20§ "WAYRONI °f ‘{[3qdwe)) 7 | pue 124201g "W f ‘lBH 'H 3,
C»."l RES 001 1Z8°L801— ovamv Mﬁ..«mm £10'569 mmo.mo_ 008y “(161) 68L ‘79 ueder *d0§ WAy [ ‘IS ‘S,
S6v'1— YrSTEl 6659801 -  OfSELY 165 SELT69  £50'801  OOLY . . o . gt .
€671~  SLSR0! SLESSOT—  STLTSP WHEsS  PIVOEO  TSOROl 009 (1961) 161 '+9 1sseZ Mpesey] 0AS03 ‘ediuny “A pue Binwiryon "y “PEund '3,
6560—  £69T8 £9IP801—  OISISY €1L85  Ov0'889  0SO°'S01  00SK (9961) 6801 "E€I1 "20S "WAPONIRYF °[ ‘TUOH V 'V,
€190~ 81L°95 8667801~  SIl'lyy 8SEGRS 119689 80801 OOKF Saoualeey
SLE0- 6280¢ (L1801~ 01E0EY SSOERS  LTI'E89  LYO'BOI  QOEY
.wwm.wl wwm.mal vanm%“ - wmm.wn_vw mm\m‘mm mwm.mnww mwmww“ %ww -Adanua 3 03 ArestyiuSis 3INGLINOD PIROM YITYM S[3AS] JIUANIIS Sutk| mo| ou swy YIgLL Ty 37ROIpUI SIPMS 531 Jo yiog “(E)rigiy Jo
. . 8 endads 1ajo1aenin sesu sy pauodal saey 0 22 oidiS 1 JeRISHI Aq pUNSBIW UISQ SABY UONN{OS Ut figl] JO endads U AL,
6090 699°9%— 6ICBLOI—  L6SLEE 6E¥SLS  VIESLO  OVO'SOl 00O ' : ot 225 6 p e : i
0L60 - SYTLOI—  S60LSE $IEELS  SLSTLY  SEO'BO1  QO6E ‘ : (3)giL Joj pamsesw b:m:cpc Auo =1 Suraq ta jo vzaw ayp Awa_m:. Jo enads pareyul pue wewey 3y vo
1] 861°86— WTL0I—  06T9LE SYLOLS  TLL'699 SE0'801  008¢ LIRTUL e San{eA 353 “Uos] peiis UR  SIOOURL] PUB Jfjnem) uodar u JAEY SI1oUMN UOITRIGIA
6vLl 1Z6€TI—  S0USLOI-  98K'S9E 111895 168999  Zg0'801  OOLE {HEHHE paseq f 'L UOSHED PUE SN AQ PR 51007 Eu.m %_ x Woﬂw.w%» == nwwaé w&;a _W.Eos_wwhuﬁ_mumo_% ‘&ﬁw:n
oz TLI9PI-  ELEE9—  €R9VSE 80V'OS  1E6€%9 610801 009 «sorpms atdoasomoads & 105 A1 UONEISIN0D [4 e it £ odas S S0 Tediout
S66T €Y09l-  1b9199—  18FEKE 969795 889099 9700l  00SE ML g, 'SAPMS 21A0ISENIAS Aq PAUNGUOD ST UOHRINSYLOD [RIPIENT AL, SLONNS PUE IS AQ PINOCAI SEM DUTISIP JMWOIRIAUY Y,
$897 OLVLI-  SIF6S9—  BLOEEE LSS  9SLLSY  TTOO1  oOvE Adonuz pue Ayoede) 1esH
_oww 186885~  10TLS9—  OLTTLE UR9SS ~va$ 810801  0OEE
91 SEI'E0T—  $00SS9-~  SIVIIE UgESS  0TIS9  ¥IOSOI  00ZE . -
099°€ CTTLIT-  1€9759-  €L9°00E [SL0SS  6LLIY9 600801  0OIf " . Aiuggyzoun sy ur (215632 ) Jo Adonus o Suisueyo 4q a1z 03
910 oTIEL— $89°0S9—  €LS'68T CI9LPS  LETHO  VOO'BOI 000 Ppaisni{pe sem yUp me| pIg 3SOYM 10 §2 [[BH JO BIEP A3 U1 PIUTEIqO Tef} ST (,_JOW- [ 961°0SS — ), _{our-[eoy §* 1 €1 — Jo dnjea paidope ay,
Slyy S8I'SPT—  OLS8YO-  ELOGLL TEYPS  SLSOFS  B66LOl 0067
€E8Y 650°65T— Wr'or9—  €LT89T YLEOPS  98L9€9 166101 008T “1591 [BONISTIEIS ® JO aunjrej o3 anp paidalas sjuiod Ino.g o
6LTS 658TUT—  ESYI9-  WLYLST S6VLES 6589 VS6LO!  0OLT :
85LS v8SORT~  LSPTVO—  OLOOHT S06'€ES  VRLUSTO  OL6LOI 009 : o 5 .
€Lz CETO0E— YOSOV9—  6LS'SET L61°0SS  6vSHI9  LS6LOl  00ST 9IEl— 8070 Y191 £0F 191 [1]339r4:74 14 V0961 ‘ynws @ Aouseay
0£8'9 SOFEIE—  9658£9— mww.nN Gm.wﬁ Wi  LS6LO1 OOV SIEl— 0¥ 10— pret 0¥ el 66-1vE +68 d +8S61 1712 jleH
€L 66TLIE—  ILL99-  SBTHIT 6LETTS  L¥SSI9  SPELOI  OOET SIEI— 91 ¥ 91 0651 SOF¥SI1 90£-987 4l v 1761 1S
'8 OvE—  1I6FE9-  6YE0T T8l YL 01 L0 z . o - of ;
predd Govee- v worzer So6eis  Gidp  Lierol oo grel- £0 91 Tl €0+ 7l £67S8E 4 8 21961 “1P 12 ppeuny
£656 16TL9¢~  16€1€9— 116181 S06°60S  ¥OM009 665101 0007 Slel- s0+90- 6191 To0Fv9l 11E-SLT €1 v 19961 ‘1uog
5ol TLI08e-  LISSI9-  T2lILY 908Y05  0L6F6S  6LF'LOI 0061
61l £95T66—  SIESI9-  SECOS1 £20005  B6U'6BS  SSETLOI 008 -low-EY , low, N2 el P L AL Siod uonveay amos
WLl ST6Op— 165719~  1sS6p1 €966y  ¥E678S  LISLOI  OOLI
9el oTLiv— 819719~  oLL'sel L9968y BGEOLS  T6LLOI 0091 TONEUTULISID SHSwouew & Suraq uoiesnsaaul 1se] a ‘potpaw 38nes uoods sy pakopdws suoneSusaaur noj 1s1y oy, “sins23 Suimolio}
096¥1 L65°6Lr— wrYio— 6T PIlY8y  TYP 69 vSLLOl 0081 A pIoIk sassaooud asay 1oy erep anssaid odea i jo sesApeue ame| pag pue puz “(S)gil = (DHIGLL (8) pue (S)giL = (P)giL (V)
mmm.w" o Mwm.w“wu wmw.,%v“ Wwwnw mam%wmm wmw.%“ %“ sasseoaud a3 Jo uonoeas jo saldfEus oI PUE (1) YagLL Pue (13) PIGLL JO 250y} woy parinoed st () tigLy. Jo uoneunoy jo Adpus s,
01€0Z  98S9Y—  SELVI9- 16966 vI9SOy  LIYSPS 895401 QO uopeuuod jo Adjeyiu3
15172 V6O'BLY-  OIFOI9- 66648 yR8y  1909€S  IL¥LOl 00l
619'sT 099°06v—  69T0I9—  86IYL LTIy VISSTS  €YELOL 0001 w). X °9 = dpAJ¥} TeIUSY] JO SIUAWOW Y JO 1ONpoId
1L1°67 €905~  9ZE0I9—  UVED 666'Cry  £ISKIS  ILILOl 006 -8 -0 X OS0EL'9 =211 . C_ = 10t M o@u.mé o
009°€E 665VIS—  £ISOI9-  99LTS os6'ser  vI610S  TE6901 008 SLILY 601 =1g-11-1g :3[Suy puog
96T 6¢ $09°97S~ 09L°019— 6807y O£SLTy  LSL8y 886901  0OL Y 167 =1g-11 =oumssi puog
£68°9% LYOBES—  OEO'TI9-  SYIE W8P YOTILy 990901 009 vy, :dnosn 104
SESLS LELOSS — €EE7119—  98R0T LTroly 6661y TTTSOL 00§ =0 1 ySiom wmueny) IEIS puUnoin
76919 SOR9SS—  96r1I9—  OF9'Sl 68150F Y60V 165T01  OSh :
90SEL 68795~  $OF1I9- 1€ 0l 865Uy SISy YELEOl  OOF §
616¥8 000695 — 8EXII9—  UTS LEY66E  006¥Iy  €€S°TO1  OSE (€)$°06 @ vL
nres Yiress— 9EL°0ss— 9810 £09'86€  $IT66E  O6L'00T  QOF (€) z8¢ 56z
SOL'66 LOI'69S— 9617055~ ‘0 109866 109°86¢  11L°001  §1°86T - -
eLIl  PRYY9S—  108STS— oLy oyTO0y  SIOTISE  9S1B6  OST e iy
OSESYL  $TS'9SS—  RIFELS—  H096— orSLor  619°%6SE  110F6 00T SoRIGUASAQ pur sIrUINDAL] [RUONRIGIA
SPOIRT  ¥61'6£S—  99LOIS—  TLTSI- 6v6I8r  OETOOE  €IS9L 001
FUNHENI  Z6T02S—  ISTOIS-  ¥O6'€ET— AUNLINI 0 0 0
L D'V AV CLH-.H  LCDH-.91- § o B 71 4
P U o, N ,-10W- 0°S ¥ T055— = I SI'860 'V (IOW-  N-f TF F 09'86€ = (M §1°862)uS
BIW 1'0 = = unssag yeg prepuns N S186C = *L = amessdna] ounapay Adpeyuy | ,_IOW-[Y 0°S T €025— = (1 0).FFV

(6)'11"1g (r1911) eplwoig wnjuey L 964" 29¢ =W SVO 1vaal (rag11) epjwosg wnjueyy

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

536

{(10)az71g

(r1g4z) splwoig wnjuosszZ

SL61 2unf INTRIND

Y961 YuEW SNOIATYd

BAIW 10 = ,d = unssaIg AeIg pIEpUBIS

UL SERTES— €0L°008—  019°€6 LO016T  LI9PRE  6ETSEI
68v°TE O8L'6SS—  YOREO8—  SYR6L 86€187  SIIOLE  S9U'LEI
€ECBE 680°L85— LE0L08~ L6199 S6TUT  1POPSE  968'SET
LYY 68LY19~ €IZT0I8—  999'T§ REL09T  VLESEE  STLYEI
£L6°SS SY6TY9— SLECIS—  0ST6E 6LIEYT  EIESIE  phEEEl
¥91°0L 029119~ 96v°9I8~ 60097 6€1°66T  LSITI6T  619°1€1
16 676°00L~ 66S618—  856°TU 0S9°6ZC  SYOTT  98T6TI
T §LO'STL— wresL-  I€T0 T69FIT  TIPSTT  LI6WLI
890°LT1 £6TSTL- 159°09L— 0 689VIT  639WTT  SO8WTI
L167061 R660€L— LyotL-  OLgli- $9R'SET  SISOLL  LLO9IL
SYO'CE 1eeeL- YOUSEL-  955°TT— €R8'RTE  VICCEOI  ST9'E6
ALINLINI  86T%€L— R6THEL—~  T91'8T- FLNINI 0 0
3 3o OV 4V CDH-H  UCDH-.0)- .S o]
- 10Ut [3F 3-10W, N[

i

N SI°867 = ‘I = aanjesadwa] dua1a)ay Ldreyiug

{10)32718

{rag12) opjwosg wnjuodliz

(Z961) ¥S¢€ “L WX “0uf °f "SIy *UOS,JISIN 'V I,
(E€61) 6V€ “I1Z WD WIS “SUoue Z IYsL] ‘M PUe SIYeY 'O,
"St—0£-9 (8)1gIZ pur (19)'[DIZ :SI|QEL [EUNIOULSYL, JVNVS,
“(£L61) ‘sprepuel§ uOnIRIIQ
13pMmOg UO SMWIWOD) JUIOf PUE "PUBIS “Ing TEN ‘T TOA * P2 PUE ,,"SIIQEL FANBUIULISG EIRq [BISAID,, “YIPUO "W "H Pue Aeuuod *H A I,
(ZL61) 1€€ v "ukpounssyy “wsy) °f *dnoin jsey, VLVAOI-NSII,
“(1L61) "dd LE “S-0LT JION Y931 ‘PuelS Ing "IN 'S "N,
*SL0€-9 “()PIDIZ SIQEY, [BAWHIOULY ], VNV,
(1961) ZS91 ‘59 "WwayD shyd °f (Inquiny, '0 v,
ECLIEVETE Y]

-arsydsoune suo jo amssaid e 1e JjqrIsun Afjeonweudpounsys st aseyd pinbig o M we s3] S1 9, dUIS “Teq Juo 18 (S)1gIZ = (2)1grZ

ssac0id ap 30j 0= ,O'V YoM Joj wnmerdwa) ey se porejna[ed st ‘Y ‘ampadn) uonewnigns Ay, (,_[OW-rY €1 F L68'STI)

11O B €0 F L'LT = (1 S1'862). 4V S pardope sy uoneunjqns jo Adeyius iy, ,'2|qe) (8)71g3Z Sy Ul Piean Si 2IEp UOLRWIGNS Y1
eleq uonewlqng

M S0 T €2L 39 01 ,U0S,[35IN £q pue 3 | T €7L 99 O3 INISL PUE SI[YTY £q PIAIasqo sem juiod Sunfaw xyy
ejeq uoisng

“Ajeorydess paureiqo
ase sanoeded 1eay armieaada) YSy ALY JTIGIZ 10§ BIEP UOHEWIGNS SY) JO UOLIBISPISLOD & puB Y17 10§ s1auurered Supuodsaniod yim
UOTIR[ALIO) B Aq PAUIULIISP I8 SUOHIRINI[ED Sy Ul pasn suajawrered ayy, “[21sK19 31 JO SUCIIRIGIA [BWIAIUL PUE ‘SUONRIQY] *SUOHE|SURY PSPy
0} 3np suonnquIuod Sunuuns £q PAIRINI[ED T8 Y O0F MO[3q sanfea Kioeded 1eay L, 1IDIZ 10§ 950yl [oj[ered 01 SE OS PIJEUWINSS e SIN[RA
Kyoedes yeay pardope sy “sny g, “saImionns JIqnd se YIGIZ pue *1II7Z Yi0q patejngel JIpuO pue Leuuo( jo uotre]idwos erep [e1A10 AL

“BIEP UOHEWIGNS SUNISIXd 3Y) YA JUSISISUOD 3q O3 PUB *[IZ PUR *[7Z YlIM uosLediiod ul SPUan S[qRuoseal JAiS 03
e 0S parewns? are sanfea Aioedes 1eay paidope Juf "(19)'3g17 10§ axmera) 3 w pauoda eiep Adjeyius pue Aioedes 183y ou are asayy,
Adosjug pue Ajoede) 1esy

¢ SAN Aq pa1s338ns sem anfea awres
SIYL ) _[OW-[B3Y §'I F JO AIUIELISOUN UE uSisse pue ‘(,_jow-Y 1$9°09L—) ,_[OW-[B3 8181 — = (M ST'867), 'V ‘SON[EA OM) 3531 JO UBSWI B
1dope 9, "SUOIORAI OMI 353Y) WALy (10)'1GIZ 10§ | _[OW-[e3) Z0'IST — PU £9°Z81 — = (] S1'867), H'V 1e[noed om vo BEP Arerjixne Suispy

\-[0W-[8319°0 5 €8'6— = (M S1'860). H'V “(be)_1ap + (19)1D1Z = (be)_1Dp + ()ugrz
(- 10uL1e3} 60 ¥ 018~ = () SI'860). H'V (beligeNy + (1)MD1Z = (be)loeNy + (L)1grz
:SuImo}[o] A PIatk 01 pauIquIod 3q Aewr suondeas Surpuodsauod sy pue uonoea Jo satdfeyiud
panodas Sy “J3lem Ul puR DNSNED Ul SIPIEURNS} WNIUOIZ SY) JO UOLNJOSSIP SY) J0j tonNdeal Jo sad[apiua AP panseaw Jinquing,
uoneuuod jo Adjeyiug
umowyuf) = , ;*y AlIFeTL="1

) 1o [Y $°8 5 L09L— = (N S1°860) 'V IoW ST [T F LvTe] = (1 S186D).S
oW 18 T £heL—1= (N 0PV

98801y ='W IVISAHD (*1g42) eppuoig wnuodnz

J. Phys. Chem. Ref. Data, Monograph 9



537

NIST-JANAF THERMOCHEMICAL TABLES

(B)zng

(r1g1z) spiwoig wnjuosi|z

(Fq 1) SL6T Sunf JINTIIND

(we 1) 5261 Sunf "SNOIATId

AW 170 = ,d = Jnssaug AeIS prepunIS

6IL1- 615361 9EWEI—  T9FFIO OLYEE9  OTI'9EL  €LO'SOT 0009
1€5°1 - 606°ZL1 LETIPEL~  SSTE0D SS6'IED  €OCPEL  TLO'SOL 006§
9Tel- STLY! OISOVET—  BHO'E6S 90709  9SVTEL  TLOSOl Q0SS
PIl~ 209'1Z1 oL6EE1—  IVTTSS 6Ir'879  SLSOEL  1LOR0l  QOLS
$68°0— LL6S6 YYE8EEI—  YEVILS 9979  $99°8TL  OLO'BOT  009S
899°0— 19€°0L LOU'SEEI—  LT9°096 ¥8LYT9  OIL'9TL  OLO'SOT  00SS
€90 19010 YETLEEI-  OIT6YS SI6TT9  CELVIL  690°801  QOKS
6810— LLU6l 6I€9€EI—  €106ES €I0179  €ILTIL  890'801  OOES
¥90°0 16€9~ 16€SEEI—  S0T'8TS LLO6I9  SS90TL  890°R01  OOZS
L7650 8€61€— yvEEl—  66€LIS 90I'LI9  9SSBIL  L90°R01  OOIS
0090 SOV LS— OTEEEI~  £65°90§ 860°S19  9I¥9IL  990°801 000§
SR80 LL6T8— €OVIEEI—  98L'S6Y TSOEI9  CECYIL  SSO°S01  QO6Y
081°1 S9V'801~ 9SCIEET— 0268y (96019  SOOTIL  ¥90'R01 008V
S8l 919°€El — S3689L—  ELIWLY P800  OEL60L  £90°801  OOLY
19’1 6H1Lyi— UCI9L-  L9EEW YL9900  9OVLOL  I90'S01 009
yo¥°'1 635091 - wWo9L—- 19SSy T9vT09  IE0SOL  190'S0F  QOSY
90T STovLI— 6SYvOL—  SSLItY €07709 T09TOL  090°801  OOk¥
e oTYL81—  YSSI9L-  EY6 0LV 163665  S1I'00L  6SO'R01  0Ofy
67T 16L°00Z~ ISTI9L-  €vI0Ty IvSL6S  SLSLEO  LSO'SOI  00Tv
STLT oIPIZ- €59'6SL—  BEC6OV €EI'S6§  TLEVE9  950'801  QOIY
0L67 100°L72— €008SL~  TESBGE 0L9'T6§  €0CT69  PSOU'SOI 00O
€7e MOOPT—  OEE9SL—  LILLSE ISI'06S 895689  TSO'S01  OO6E
681°¢ LyesT— SSOPSL—  TTEOLE 1486 190989  1SO'S0I Q0SS
69L€ €UL9T-  996TsL—  LIT99E 676Y8S  0STE89  6VO'BOI  OOLE
yo0'y y1108Z- ELTISL-  TESSE 170785 616089  OvO'SOI  009€
SLEY 6L1°€62~ T8C6VL—~  LOSHPE SYP6LS  SLELL9  YPO'BOI  QOSE
oLy ¥61'90€— 86FLVL—~  EOL'EEE 965°9LS  EYLYL9  1PO'BOI  OObE
T50°S WU6ls-  9ITIPL~  668TIE 0L9°€Ls  BISIL9  6£0°801  OOFE
175 LLOTEE~ ILSHPL-  S60TIE ¥990LS  ¥61'899  9£0'ROI  QOE
TS W6 TreE~ 6€6TvL—  T6TI0E €LSTL9§  $OLY99  TEO'BOI  QOIE
6179 ySLLSE- SECIVL—  63°06T T6EY9S  1ZTI99  8TOROL  00OF
¥199 €lsoLe- €9L6EL~  9896LT 911’19  6SSLS9  vIOBO1 0067
6viL 617€8E— STTREL—  VRTBOL 6ELLSS  69L'€S9  OI0'S0l  0O08T
659°L OLR'S65— TELOEL-  TROBST ySTHSS  OYE6r9  SI0801  0OLZ
90T'8 R9V'80V— SLTSEL—  ISTLHT 9S9°0SS  YOL'SY9  600'R01  009T
6L 6007120 — 8OTCEL—  I8YOEL o9£69rS  SISIYO  £00'S01  QOST
SEV'6 s €0STEL—  189°STT S30EPS  611TLE9  S66LO1  OOKT
LT101 LT6ShY~ £8I'IEL—  T8FFPIT 960°6ES  €ISTE9  L86LOI  OOFL
188°01 10€°85p— LO66TL—  €80F0T 8S6VES  CLLLI9  BLELOD 00T
0oLl £LEOLY - €06'L0L— 9876l 669°0£S  OOLTT9  L96LO1  OOIT
08571 1918y - 83CLOL—  O6VT8I 8819ZS  €€¥LI9  SS6L0T  00OZ
Tss°El LY6T6Y— STOLOL-  S&9ILY OESIZS  96%119  IF6LOI Q061
59p1 80T V05— 008"90L~ 706091 0L991S 090909 ¥26°L01 0081
86861 65516~ 86990L— 011081 SIS T6Y665  ¥06'L01  QOLI
s61°Ll S0LSTS—  YOL'9OL—  1ZC6E] SLT90S  ISCE6S  IRFLOT 0051
£EL'81 196°LES— 908'90L—  YESSTI 00L°00S  68€98S  ISTLOI  OOSI
T6v°0T €TT6VS— 88690L—  ISL'LIL WEY6r  6v6BLS  SIFLOL OOVl
1257z 005095 — CTLOL~-  1L6901 SLO'RRY  1960LS  SLLLOl  OOEl
O68FT 00R'ILS— ¥SLOL— 96196 €LIT8  SECT9S  1TLLOT  OOTI
YRO'LT 000°€86— Lo~ swss SOESLY  9967SS  TSYLOI OOl
97071 9L6E65~ OSL'E0L—-  L99FL OBy OILTYS 19601 0001
11°5¢ 656¥09—  968E0L-  9I6E9 99€00F  PREIES  6EVLOl 006
ATOr 996'SI9—  9SIVOL—  OBI'ES €©TISY  6ELBIS  69TLOI Q08
SRL'OY £10L79— LISYOL~  SoV'TY OUE  IEYv0s  €Z0L01  00L
£55°SS LIVRE9—  6S6FOL—  ORLIE ye6TEy  096L3r 69901 009
ETL9 10€°659— opsoL—  epIiz €3T9TY 69589  BEO90I 00§
0oL T66959— 9ELS0L~  TSEST €617y OIYLSY  LLSSOl  Qsv
$9798 £€65099— ZI090L— 8RS0 0sS8ly 120§y LP6TOI OO
8EY°66 887999 16T90L-  I5E§ SyLSly  vO0'IEy  TSOWOl  OSE
186°ST1 S11999— 165799~ 0610 6svyviy WISy  OFL'TOI  O0F
8LION ¥R6S99—  PSLYY9- ‘0 LRYVIP  L8PPIY  699°T01  SI86T
Lo1°sel $66°099— €SY0I9—  668V— 9191 ILS96€  9L9°001  0ST
79r°0L1 LTS~ 95819—  958'6— YUY €9PPLE  00EL6 00T
oISIEE  9R9TE9— SEOSI9—  $I681— L6v'105  ¥STTIE  LOI'IR Q01
JUNHNI  Z61'§I9—  Z61'SI9—  ¥S6¥I— HINLNI 0 0 0
Y 30 O'V H'V  CLH-H  UCDH-0]- S ol p.724
J-tout.p \-low, [

N S1°867 =L = ameradwa] ouay Ldppyiug

{6)azag

{*1842) opjwoig WNJUOAZ 9E£8°0LY ='W

[ POVAIJI $B] 1961 ‘ANSIDAIU[) 21EIS MOISOW ‘SISIYYL, ewoldiq ‘AOSBHND VY I,

(£961) LLT ‘8 WD “310u] °f “SSNY ‘AOSE]A "D T PUe ‘Iyside “A "V ‘BAOSOUOPISG °H "( *AOSOUOPIIY ‘S S,
(YL61) 69T “€ BIRQ JoU WD "sAyd ' ‘TyonourMIYS 1,

“(ZL6Y) €6p “1 “osondxdg ueurey “weApy ‘voddry "W "Q PuE D) H T Y,

(TL61) 6Ly ‘b "os0n23dg O °f ‘uoddry "W A pue YD "H °f Y,

(1L61) 96 ‘11 “way) "ouy (1261) L8L *1L61 (Uopuo]) puj wy) ‘voddry "W "q pue I9unH "M ‘g WD H T Y,
*SL~0E~9 ‘(P)1GIZ SIAQEL [EIMUHPOULNL VNV S,

*(2961) T8E1 “L WX “S100] °f ‘SSNY ‘BAOIONOS °Q "L PUE UOS,3SIN 'V g

(0L61) €€ ‘99 "90S AeprIE.] "SURIL ‘VONHS 'f "V " PUB UOJUEULON 'S °V,

*(S961) 9T ‘0T "WILY ‘If 35§ AU[) NSOW "WISIA “HNSUUET "A “V PUE “AONIU,[IISL, '] “A ‘BAOSOUOPIR{ °S °S;
(T961) L9E ‘99 "WIYPONNSIT “Z *YSPRI0NS "H P IJE[YdS 7T 'H,

“(€€61) 6¥€ ‘11T WAy wasjfe “Roue "Z INOSLY "M PUT SJIYRY "0,

S30URIBSH

“o8ues snp ut

,-lows.|_3-[ed 7070 wewys sso] Suraq Adonus ul 3dUALIP 3P N 0001-001 ISR A3 Ul INO 01 Jejrus AIIA 1 UOLIEINGE) JALL, *sa1ouanbayy

[euOnRIqIA [RIusWwRAdxa i3t uo paseq saniadold SpurEuApounS pARNDLED 1D 13 YIBD 1EY) S1 uondsoxa suQ ‘(8)rigIZ Jo suonengel

Sureu pouLIsy} 10§ AN ST UOHBMIIS AUES 34 |, “PIOUAIDJAN JO PISSNISIP JoYUNJ 3q 10U [[Im L3173 *sa1ouanbaly pareuntiss uo paseq ase sadILR 3sayy
3o Ajuofew a1 3oulg *sarduanbaly [UONEBIGIA PUR SIURISUOD 3210) USamIaq sdiysuotiejas—1aul 3 uo paystiqnd usaq sey UMRIAN] Yonpw

-8 . 01 X 95597017 =27 = 87 =¥/ "are ejuaut jo syuawow [edidund ayy, "anfea s idope Im 'Y 700 F pP'T sem dduwsIp
Tesponwaiul 1g-rZ 3 *aseyd sodea A UL T PIMOYS YIMYM , AOSERIYD) AQ APNIS UONIRIIIP UONII|S U PASUIDJA | °JD 12 AOSOUOPIaG

-aseyd sodea a3 w1 SUALOUOW Sem *IGrZ Yl PIPRIJUOD ISIHED PeY ‘SJUSWANSEA AISusp

Jodea ySnoap Joydsty pue sjjyey (8)1gIZ 30§ ' 10 42 Y]] Jo sanjea a1 padope osje ,*satousnbay [euorivIGA JE[RI3joUN JO uORE]Idiod

smy ui ‘myonouewiys -oseyd todea o u Jswouow [RIPAENA B St YIgrZ 1Bl parediput 1012 qwl) Aq sapmis asall, (Q,0Ty08€)
aseyd sodea o urragrz jo enseds URwWEY ) POPIONA OYM 1D 13 JIE[D JO YoM ip wolj are saouanbayy feuoieiqia paidope oy,

Adosug pue AiroedeD teeH

*(,_low-f} $°'8% ) ,_jow-[e3y 0T Jo KQwurensoun ue uSisse pue (5)11gIZ 10§ (,_jow-y SLyy9—) ,_four-[8) I'yS1— = (f S1'862). 'V
SO M 4 _JOow-[edY $1 F §'181— = (A S1°86D), H'V ‘(39)'194Z jo uoneuLioy jo Adjeiua s yum Injea (M §1°867),H*"v pardope
a1 3upuiqwo)) | _jow-[edy ¢°0F JO Kureuadun ue uSisse pue sinsa mej pig Y Jo wesw ) 1dope am ‘uonewlqns jo Adjeud ap so4

0SS~ (44 ogLT €9 00S—00F ubo  uosAyS | UOH3YS PUE UOIUBULON

LLEST— 70T SI- TIOTE0ST  TIOF LSS 90968 L ¢ 1P 12 EAOSOUOPISG

PIPSI— ri- 99°LT 658 0T9-t6¥ ubs onms  PHPPR{OYS PUe JAEYOS

WS~ Y0¥ 10— 600 F8LLT  YLOF SYLT ££9—8ES s opas {3343 pue Sjiyey

loweedy  jowr Y-e2 me] pIg mELPUZ WL swiod  PoysN aarnog
(1 S1'860). 'V yug 1 1OW-[B(H S1°860) H™V weg

g 31B[RO[ED 0) P3SN Ak ‘BAOJONOS pue

uos,[3sIN Aq psuodai se ‘une ¢'gh = °d Pue ) $1°S08 = 2L SIFRISuoD [EXNLD J1 pue jels Jo uonenba jojayueg sy, - y4g - dupy— = 17,0
voprenba oy jo sueow Aq AJifeopi-UoU JOJ SPEW AIIM SUONIALIOD , _ ‘SIIPMIS UOHEWIIGNS In0j 3} 10j efep amssaud Jodea o Swizdfeue vl

“BIEP UOnBWIQNS SUIMO][0}

[} WO SHNSAT ME] PIE A JO UBRL SY) UO Paseq ST ‘| _[OW-e2Y €0 F L'LT = (A S1'860),H*™V ‘voneujqns jo Ajdeypua 3 10} anfea
paidope 1, *) §1°86T 18 (19)1g 17 JO UONEUIQNS PUR UOHEULO) JO SatdeIud 3 woly pajeinded st (3)r1grz Joj uoneuno; jo Kjdeyiua ayy,

uonewno4 jo Aldeyiuz

Ju2-3 1 O1 X 008PE6 = 2/7]¥] T1IaU] JO SUSWOW 241 JOo PRpold
1LY 601 = 1g~5Z~1g B3uy puog
Y W00 F ¥ =1g-3Z :9dumsiq puog
P} :dnoig) jutod
=0 [1] ySropm wmuend) 1el§ punoin
©
©sie
@0
{3 Xxs4

- ‘a
S3IoRIAUS2(Y puR satouanbaiy [euoneIqIA

\10W-D1 18 F 8FP9— = (N SI'86D.HV
\_ 10U '8 T T619— = (M 0) HPV

(10w N[ 0 F 60 ¥1Y = (1 S1°860)eS

SVYD 1vaal (r1g42) apjwolg wnjuoosz

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

538

(10)'aNsag

(*48aN) epiwoug wnjqoIN

PLOT 3RqUIRQ INTIND

w6V1T 651°62€—
awTLT 0£5°59€—
€205 S6TTor—

816'Sh SEST6EY—
RECTLY LSeuy—
YSO8R €65°80S—

$S1°68 L88R0S—

N 8a 5744

LIL8I9-  9TT¥L
6TP' 179 SEV'6S
LITYI9~ YO

——— ANOIT<--> TVISAYD) ~—— 8vSEE

SCO'LI9—  ¥SY6L
€600£9—-  ¥O0SH
UI9ss—  vLT0
YS0'95S— 0

H'V  CUH-.H

86°11¢

LOT'L8T
008'’LT

OrsSLT
$8CYIT
€8L°8ST

08L'3ST

yoLvOr
¥10°68¢
SiTToe
Loere
6YTSEL
SYT0E
$69°65T
08L'8§T

HCDH-01- S

‘SNOIAId

$O6LYT 008
YOSLYI  OOL
YO6LYl 009
YO6'LY1 000'LTS
YO6LYl 005
YO6'LYl  OOF
YO6LYl  00F
YO6'LYl 1867
0st
007
00t
0
] .23

- 1oul-fx

BJW ') = ,d = Jnssalg e pIepums

310w, M-I
N SI'86T = 'L = anmjesaduza) 3sualdgoy Adpeyiug

(10)'aNs1g

(1g9qN) epiwosg wniqoIN

*(8961) “dd $97 *¢—0LZ 910N Y99, "puEIS Mg N °S ‘N,

TL-1E-21 $OMN ‘FL-1€-T1 ‘()N Pue (DIFEN (DSIDBL ‘(19)T0GN SAQEL [BORUROULRLL AVNVI,
(L961) 8ST ‘TSE WD ‘S[ly “Souy Z ‘SUISY 'H PuB JYEYIS H,

(@961) §T9 *L WD "S00] °f "SNY ‘TAOYAQIOG ] "N PUE ‘BAON,IISEA “A '] ‘BAOWIUIG "y T AUBAMYNS "V °S,
“(0961) 81€ 95 *20S Aepere “SURIL ‘UOS|IAL T "D PUR “A¥] 7] °Q ‘Wewikey D ‘ssaID °d,

SIVUBIBIY

»21qe1 (S)SIgAQN 9 UT PSZURWIIRS AIe SIPNIS UOIRLIGRS
oML, “(12)1qN PUE (S)IGAN 10} SAN[EA (3 S1°86T), 'V S} UIIMINQ 3OULIP 341 St (Y S1'862), ™Y “voneunqus jo Adjeyiua oy,
EjEQ UOHEWIGNS

syrep 103 3197 pinbi] o) 01 13199
eleq uoisng

»*IDBL PUE [N Yyl
uosurediuo £q paisasEns se ,_jow.-,_Y-[ed $'Sy = (O S1°862).5¥"V Pue 31971 (S)IUQN 3 U UNS se | _jows.,_-[ed S£°L01 = (3 S1'867
‘8)S AN SI'86T “1)oS—A ST'B6T B)eS = O SI°867)eS™™Y UOHENDS 31 wayy palend[ed st 3 §1°867 18 Adonua s “aanieian
ur pouodas erep Anoeded jeay amieiadwa) moj ou st ) SV ,"(I9)5[DGN Yiim vostiedwiod ur parewnss are Adonua pue Asedes 183 AL

Adanu3z pue &yoedeg eeH

"3|qetjar aour 3y} 3q 03 WSNOY ST UONEUNLOIQ AIP
Ay, -anjea paidope 1 Yum JuSwSSe S]qruose uj I £ZSHNSA uOnN{Os 0M) IS, °,_[OW-[23 0'] F 98 1€1— = (Y S1°860), FFV e[noed
am  sinsu Kreiixne pue ejep 119y Suis() “proe duonpospAy w (30)°IGQN pue (JI2)IN JO UONINIOS JO STEN] P JO STUMUINSTIL SLIRULIO[R
EIA (19)IGGN JO uoneuuo) Jo A|deyiua dy) PIUIULISGP OSE SUISH PUR JIJEYOS Y- louk[BY T F S°SET— = (M SI'867) H'V ‘e[ndfed om
5 BIEP Ametjixne pue o 13 aareynyys Aq panodas sijnsas [eluawnadxa ay) Sussn) “(10)51gqN JO SisK[oIpAY Sy) patpnis *[p 13 AAEYAYIYS
1P 32 ssauD) Aq (30)QN JO UOHIBUIUOIG IIAIIP A JO .mv:ﬁ 3 uo paseq st
(-10W-P{ 91 F ¥50'95S—) ,_IOW-[B 0°E T 6ZET— = (M S1'867), 'V ‘(91N jo uoneuuoj jo Adreyqiua a3 103 snea pardope a1,

uoneuuocd jo Adjeyjug
oWy €9 3 910%T = H™V AEF LTS =YL
1 1OW- 9°C1 + S0'9SS— = (M SI'860). 'V owr, M- [€9 ¥ 8£°857] = (M S1°862),.S
umouu} = (3 0), 'V
yozb 26y ='W AVLSAHO (18qN) epiwoig wnjqoiN

J. Phys. Chem. Ret. Data, Monograph 9



539

NIST-JANAF THERMOCHEMICAL TABLES

()*ansg

(€1gaN) epjwoig wniqoIN

PL6T $2quiadx( L INTIIND

SEC'8I 816°SHE— SOL'SLS—  LOV'81L S0309€  89ETSY  BITOI
1£5°77 690°SHE— 06'085—  190'10% peSSPE  1Z61Ly 119081
186'L7 696VLE~ 08C°L85—  tOEL8 OLT6IE  ¥SESWY  OEFP6L
6££°SE 66°S07— SEOS6S—  LYTTO 9171 TI6SIy  L6C90T
——— QINDIT <~ —> TVISAYD ——— +88G% YE66T  66S8RE  BLTSIT
Y6L'SY 15€°8Ep— LS8V09—~  VRO'IY I€1'S67  66TLLE  ¥9S9IZ
SELI9 |YL'TULY— RLI'SI9- 66681 ORV'ORZ  VRELIE  8YSVIL
NOLLISNYYL 699'L 608'SLT  OILL6T  ORTBIT
amnoi1 <——> $SY'1n 699°L 608'SLZ  OILL6T  YO6LYY
YOTEL 806065 — UY09-  69L OFSLT  OILL6T  YO6LYl
8ELR 181705~ 9%6I'SPS—  ¥LTO 800VLZ  OI6¥LZ  YO6LYl
970'%8 AT — PLOSHS— ‘0 SOOVLT  SOOPLT  YOGLYI
M 301 8744 H'V CDH-H  JUCDH-.9)- S el
WY o, _N-f

BdI 10 = .4 = unssag JjuiS prepue)s

‘SNOIATId

00L

000°LTS

00005
000°05E
05t
00t

SI'86T
0sT
00T

[o4}]
0

wi

N S1°867 =1 = aamerdwa], 3ua1joy Adregiuy

()ancig

{(f1gaN) epiuosg WNIQOIN Y92v°26Y ='W ainor

PL-1€-T1 (DFIDQN SIIQRL [eNusyooutay L, AVNVI,

(§961) £L1 ‘01 WD “Rou] °f “ssny ‘AoNeq "N °F pue ‘mysude] "A vV ‘Aosouopiog 'S S
(FO61) L111 °6 "Wy Siou] °f "ssny “BAO[ONOS “( [ PUB UOS,[3SIN "V 1

ssoualsjey

"31qes (8)SIGQN Y} Ul PIZIIeUNUNS 35e SAIPMmS
votrezuodea om ], 4™ [ 18 (S1gqN pue (S)SIgGN J0J SIN[EA ,FFY S USIMISQ 2DUAIYJIP ) SB PIR[NO[ed S o} “(8)53gqN = (DIgaN
ssaooid o Joy oxvz ssyoeoxdde AZxsus sqqin AP yomym 1oy aumesadwiay ey se parenoEd st quiod Suijloq [Rwou A Ay

ejeq uonezuodep

¢ PULIOUOD 51 UONEZLIAUIP osmyd pIsuspuod SB IBj SB S|DRL PUR SIOAN Yim Alurejius pajoadxa i uo paseq ‘paredionue

UZY) J9MO] TEYMIWOS S1 |_[oW- _N-[BO 6301 = .SV ‘Sunjaw jo Adonud yy, ‘pardope 2AEy om SUOHOUN) SLUEUAPOULIA] Y PUE TIEp
voirezLIodeA SY) IIM JUSISISUO ST AN[EA SILL (,_[OW- €9 + 910°T) ,_[OW-[B S F ¥L°C = 4™V 3q 03 u3soyd st Sunjauw Jo 1eay Y1,

°SaAIMD Surjood

B0 Paseq | F ST = *"L PUB ‘UONBAISS]O [ENSIA UO PIseq T F §6T = =3 *erep amssaud sodea 5ot Jo sisAfeue e uo paseq 6| F Q76T =L

spoyawt 3anp Aq wurod Sunjaw ayy paunwIcp £ 1D 12 ACSOBOPISY “D,SST = L ‘SIAmD Surjood woy J 10 12 VoS, [3SIN AQ PSULISISP sem
tutod Sunjour 31 D 13 AOSOUOPIAY PUB [0 42 UOS,13SIN AQ SILPMIS ) UO PIseq ST '(OpST) M € F LTS = ™I “wiod Sunjaw pardope sy,

ejeq uorsng

"1 S1'86T), 'V 103 P3sn 1) 0) SNOSO[EUR JUUEW € Ul PIIENI[ED S]
N §1°86¢ 18 Adanua 3y, "} OS¢ 1 UOHISURN SSB|S PANSSE o) Supnpaul ([N JO T Yilm [BILUSPE 9q O3 pawnsse st K)seded 1eay L
Adonu3 pue Aoede) 1esH

“pinbyj pue [sAD

ap usaminq (M S1°867IH—~(M LTS), H *Adjeius up 30uasdyyip sy pue , [y Suippe £q (19)°1gQN JO ey Woly PIARINIES St (S1'86T). 'Y
uoneuuo jo Adjeyiug
(low-fY €9 T 91042 = KV NEF LIS = H™L

110w [PL0°S¥S—1 = (3 S1'86TH'Y 1100 _3-f [S00%L7] = (1 ST'862)S

{(f2g9N) apjwoig wniqoIN

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W, CHASE

540

(i'20)*aNs1g (18qN) epjwoig wniqoIN
YL61 3QUING INTIMND ‘SNOIATYd
SEE81 RI6SIE~ SOL'SLS— LBE6TL <09 8v€ BOCTIGY 8IT9M91 006
1€6°7T 6X0°SYE— 206088 — o711t [174: 3133 1I6'1Ly 19081 008
186°LT 696 vLE— 08§ L8S— ¥8T¢6 165°¢€1€ b 43844 oLy 6l 00L
6£E°SE E6'Sor— SE9C65— LITEL LIRE6T esy L6E790T 009
NOLLISNVIL PyoO8°LS 00”'8LT 665 88¢€ |ITSIT 000°LTS
AINOI <——> TVISAYD |YREC 008'8LT LIOEYE $06°LY1 000°LTS
816°SY CECOEY~ 960°LT9— $ER6T ovssLe YT SEE +06°LYi 00$
REETO 5Ly — £60°0t9— $90°¢1 S8SY9T SYTI0¢E Y06°LY1 ooy
5688 £6SR0S— OLI9sS— ¥LTO £RL8ST S69°65T $06°Ly 00t
£S1°68 L8F'ROS— $0'95S~ 0 0’L'8ST OBL'8ST YO6’LYY  S1°86Z
0sT
00T
001
0
1y 801 D'V 'V CDJH-H  LUICDH-.9]- .S b} Wi
110w f 9 LS O —
BIW 1'0 = ,d = UNSSAI] 18IS PIEPURIS N S1°86Z = °L = umeiada ], 2dusysy Ldreyiug
(1’10)'qNag (c1gaN) epjwosg wnjqoiN

pogveey ='W

*S[1R19p JOj S3[QEI [ENpIAIpUL ) O) 13J3Y

pbry M s
[e1sk1 NS A

aindIT-IVLSAHD

aaoqe
SI'86t

{°1gqN) spjwoig wniqoiN

J. Phys. Chem. Ref. Data, Monograph 9



541

(B)*ancig {£18qN) epiwolg wWnIqoIN

NIST-JANAF THERMOCHEMICAL TABLES

(g 1) pL61 3qwa00 INTIIND (une [) pL61 32qwa3ed SNOIATHL
. . (EL61) 11¢€ ‘91 100G JON [0S 'd °S
SLy'o— 0I8EVL SOV'YEZI—  LEEOSL yoL8IL  1T8%¥8  II0EEl 0009 . . . e N i
£679- ovS0IL SOVPELI—  9COEVL L991L  $8STHS  OIOEET 0065 1691 6961V (UOPUOT) 20§ WD °f “UizQ "V "D pue auesg Y4 7,
S019— OLSLLY 18€VELT— mmhwﬁ nwmm: 11E€0p8 %.mm_ 008§ (6961) S9 ‘¥Z UWHYN “ATU[) YSOW UISIA ‘AOURWIOY "A "D PUE Aouopuids “d A,
0165~ 106419 CEEPECI-  PEPOIL 80CZIL  866LES 'EEl  QOLS . “JZ WY “AIQ) SO WISIA “AOURLIO *0) pue Aouopudg
S0L'S— TE6'119 65TYETI~  €EIE0L ¥ROCIL  PPO'SE8  ROOEEl  009S (9961) 601 ‘1T 13 “ALUN SO “ub M, WOy A “D P puids -4 A,
6615 — 996'8LS SSIVEZI-  €E8689 €IRLOL  LYTEER  LOOEEl  0OSS (0b61) 899 '9€ 00§ Aepere ‘SURI] ‘GONRG “] PUE JSUUDNS ‘H,
8T~ 100'9¥S 1€0VELI-  ZES'OLY £25°S0L  LO¥OER  900°EEl  OOPS (§961) £L1 ‘01 WayD “Siou] “f "SSRY *A0Xeg M “d pue ‘INsude ‘A v *Aosouopiag s s,
950°S— oIS €I6EELl - I1ETESS €81°€0L  1T€8I8  SOOEEl  OOES (6¥61) £2TS ‘6961 (UOPUOT) 0§ "W “f “INPOIGIEY " PUR JOPURXI|Y Y Y,
- 780°08Y CELEETI—  IE66Y9 008°00L LSL'ST8  ¥OOEEl QOIS saouals)ay
ov- SLTISY evIEyS— 169969 SLEBEY  TOTEI8  €00EEl  00IS
1nsy— LLIEY yRIEYS—  OECET ¥06'S69  1LS0T8  TOOEEl 000
anvl LTy OI'tre—  0£0°019 836C60  FEELIS T00EEl  006Y o UIZQ PUE 3M1zag JO 310m A voddns yagm 08 JO SINS3I Ay wdope 2\ “9piWoIq puR IPUO[Yd WINjelues pue wniqoiu jo ensads uewey
vLTY— 6LL'TEE 960°€PS~  0EL966 g069  IpISI8  000'€EEl  00sP uww:a 528 a1 pap10dal pry JUIZQ PuE Medg ?_ 74 “ta) sarouanbayy paasasqoun aso 1ipad pue satduanbagy _ﬂcog::u pauodas sy jo
&v1y— ISTELE LLETYS—  OEV'E8S 07889  IPETIB  866ZE1  OOLY ue o1 sarouanbas 2
et A e oeest o Iwios  reevel ooe SSAWIALI0D I} YOIYD O3 PIpuiul sEM wm Aq stom syl SuIzO pue dnueaq Jo sapousnbayy feuorieiqia vucoau u:h Suisn 05 £q E::otwa
088°E— 00EVEE 665TVS—  1£8°95S 818789  8STO08 9661 OOSY sem spiay 310) Kaprag-Kain s ul (B)*3gaN Jo wawwan JIEUIPIO0) [EULION Y ;Wd-8 ¢, O] X E9SL'LT =1 = ‘601 X OVEEBET = *1
(06— SIgPle PrETrS— 1ESEPS 660089  69SE0R  F66TEl  OOKY | plusul JO SjudWOW :&.o::n_ AL (,AoUROY PUBR aouopindg  jo ﬂ_awu._ sy idope op -sinsau [muswpadxa snap yum
885°¢— 8€ES6T 180°TyS— TETOES woTLL 115008 66761 00ty W3ISISU0D sem umdnys jepiuresid arenbs e :osoﬁ_n amyonugs sures A pasagens pey v:« sanbiuy3a) UCHORIIJIP UCNIIS[ PISR I31[IEI Juonng
1ere— $98°GLT WLIPS—  €€691S €OEYL9  TBCL6L  066TET  OOTF = 1g-qN ‘A n [Eusuuradxs u -qN -Knaunuks %
L9r¢- 90Y'95T I9CIPS—  $E9°€0S VeIl LLIVEL  886TEl OOl PUE JSUUHS Y 200 & S92 =8 Aurzuzoun e uim enba 3uaq syISud] puoq Ig 243 [ ANSWAS (] JO SmpRs
606 6952 (L6 OrS—  SCEO6h OlEs9e  beg06L 986l eprurzidiq [EuoSLn & vaey 01 ‘sanbiuxyda) uondRIpHIp UONIYS Sursn ¢ o AOUBWIOY pUE aouopuidg £4q umoys sem (S)°1gqN SLIMWOUO
€16T— 0ISLIZ ySOrS—  LEOLLY 01799  LISL8L  ¥B6TZEL  006E Adonugz pue Aoede) 1eay
we- LLO'86Y SEI'OPS—  BEL'ESP 9¢0799  TLOVEL  I86TEl  OOBE
wsT- LS9°8LI 10L 6£S— ovw.omv S8L'8S9 manowh mm.um_ 00LE “159) [e2nstRIS € 01 anp paiddfal juiod uQ,
1ge- 8YT6S1 09T6ES—  EFILEY ySY'S9  €8%9LL  SL6IEL 009K o (1) (st PRV N
180T— ISE6€1 0IBES—  SYRETY SE0TS9  LEVELL  EL6TE!  OOSE @F1gaN = (I8N () @FIgaN = (D8AN (V) uonoey,
1s81- L9¥°0TI 63C8ES-  SYSOIY CECBYO  I8T6OL  696TEl  OOVE
SW.T $60°101 wwmanu mwmwm nWSo mwwh $96°Z¢1 ﬁm SOFO0I— 600F€TYT LTOFOSVT 909-675 Al aners q £ 1712 A0souOpISg
yEE1 - SELI8 LES— S6'€R SET Y9 L 1967CEl - ¢ ‘0 = 07 0= 10
1ol— 15679 SITLES—  699°0LE 60169 000'LSL (56761 0OIE TOF €0+ 900F9TYT E€10F LOYVT S€9-8TS 9 ouers s | (J3Yi01qire,] pue JIpuexa|y
0sL0—- 1S0°e¥ P8Y9ES~  POELSE 61SEE9  OPOTSL  IS6TLET  O0OE e s o —
L o— STLET €6§9€5—~  690VFE 68V°679  EEI'SPL  9V6TEL  006T €0+ 80— Y00 ¥ 889 910 = 8TLT yis-sLy ol JUEls v £ 1P 12 Aosouoprag
780°0— Lov'y |YE9ES~  VLL'OLE PEESTY  SHVEVL ov6'TEN 08T 9FSh— LSIFLLLL P6TFT80S L1S08 4 oness v (JPyloiqie.] pue J5puexafy
6LT0 80vp1- 18805~ Isv'LIE SPOITY  ECOREL  €E6TEL  00LL
So1 weor  iaos  sewes  ows wws et oo AT cnmncisisoare L mg TN e unes
- - b} ous.[eay ¢ kK |2

905°1 00769 WL0S—  YO9'LLT 60€°L09 SL6TIL  806ZE1  OOKT iHa 110U BN 01 ST'860). H'Y *a
$861 s 66€90S—  PIEWIL Wrzo9  ITCLIL  L68TEl  OOEL o
2057 SE9'S0I—  LSTHS-  SWIST TICL6s  PIVIIL  v8¥TEl  00ZT eep uonezuodea 2y 10§ syup Adonus S|qeUOSEAs 418 0) SE OS |_[OW-[EdY LS B U0y si Sunpauw jo Adpeua syt
080°€ PYRETI— 9T90s—  LEL'LET Y0765  €£TSOL  OLRTEL 001 *_low._Y-[> 9 F Sy— ‘Yup
olLe 850°TH1— yoro0S—  ISYHIT STE98S  OSL'BEO  VSRTEL  000T Kdonua 35re] & 01 spea| i se s|qwidadce jou sI JSYI0IGIE] PUB ISPUBXIY JO BREP UOUEUNIGNS AL, “(3)IGAN 0] (,_fow-[Y 88C Evy—)
frids L2 U4 S LR+ L o 0.3 Z0'901 — = (31 SI'862), 'V *3n[EA paidope o 0 SPEd] YoIym ,_{OUI-[E31 889 = (3 S1"860), H™V SIAIS TiEp 1o JO Sishfeue
09 L8L961—  VPSLOS—  HO9P8I €L5°89S  YOI'LL9  98L'TEl  OOLI ME] PIg INQ ;[0 12 AOSOUOPISE JO BIEP UOHEWIIQRS S} WOIJ PIALISP St @rmaz 10j uonEULI0} JO Ad[EIUD Y, "MO|3q USAIS 1 BIEP 1131 JO
oL v80°S1T— 8TI'80S—  LIEILL SE0TS  SII699  YSLTEL 0091 sisAfeue me| Em PUB PUZ V ; }P 2 AOSOUOPISH PUE JXI0IGIIE] PUR JIPUBXI[Y Kq painseatys u33q AARY (] *1)SIGQN 340 samssaud sodea Y,
871’8 ITVEET-  96L'80S—  ¥SO'SSI 6LI'SSS 89099 LILTEL 001 uo u
S6E°6 $O8IST— 9£S60S—  y8LYYI 9LELYS  ¥6CISY  OL9TZEL  OOvI Reuuod jo Adieuuz
26801 wroLz— 66€0IS—  OZSTIEN Y6EOrs  P9SIY9  €I9TEL  O0EI
6951 ShL'SST— L6I'11S—  T9T8Il 00VZES  TS60£9  IVSTEl  00TE SWI- 8 oy 01 X $99681 = 2[]¥] TEIU3u] JO SO 341 JO 19npord
€651 1€ L0E— LITIsS-  TI0'so1 LS6'ETS €619 6VPTEL 0011 (feIxe - ., qeuoenbo — )
|L0°LY €365~ L90EIS-  €LL'16 TEOSIS  SOR909  BTETEE  OO0I - —qQN— ‘06 = - . -1 S[Suy puo
8000 ShLYVE—  SLOWIS—  BYSEL 6505 1L8T6S - 006 o081 = ¢+ 8GN+l 206 = 4+ 187N ﬂ Mo. o0zt = .MmAz twoocﬂm_«‘ n:om
wLeT 819°€9E—  SEISIS—  €VESY 669560 LIELLS 008 Y 00+ shT=J8-ON : 'd puog
75587 679786~  VELSIS-  ¥IITS 00ZS8y  OTL'6SS 0L % :dnois wtog
086'VE o8’ 10p— OLELIS—  9T'6E STYvLY  69V°6ES 009 9=0 1] aySiap wmuend) aAw1§ punoin)
a&&.@ 1Ty~ Nm.w_T nnm.w.« OEL'ESY mmmn_n 00§
12005 766087 — SI61S-  TS¥'6l TIL8SY 105 osy .
8§SLS vLUObP—  EOL6IS-  886TI WTYSy  TIL9sy 00 @ oo (Diz oot}
6STLY 699°0sY—  08TOIS—  ¥LSO 108°0Sy  §8S69F o€ @ oL (1l6'8gzl
147378 LTeEsy—  OSLEvb— €60 197667  LEOOSY 00 @ o6l (1) 0'8LI
1ov6L UTESH— 885 eV — 0 6STEHY  6ST6VY SI867 @lgsLel ) 0L
$96°€6 yIL 6y~ IIVEIy—  866S— LICISY  €TIELTY 05T
96v°SI1 T TYY— wrilb— €507 - 98609y  I1ZE00Y 00z ,o W W
WETIT  8S9STy—  OS8LOb—  TIOET- 18€°55s  19TSTE 001 3
ALNHNI  00S90b—  00S90y—  ST'6Z-  ELNHNI 0 0 $21w13u333( pue $31udnbas] [PUOREIIA

¥ 301 D'V H'YV CUH-H  HCDH-91- S Wi

110 Y 1ot _M-f \low-fy 9°T1 ¥ 9'ebb— = (M ST'86T) H'V (oW, _MN-f 1'€ = 976 = (M $1'860).§
edW 170 = 4 = UNSSAIJ ANS PIBPUEIS N SIB6T = 'L = ampziadua] duaspy Adrguy | (_I0W-M 9T1 F $90v— = (10 H'V

(B)*an1g (°2gaN) apjwolg WniqoIN 92 26y =W SVYD vaal (f19qN) appuosg wniqoiN

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

542

(1o)'meig (s2gm) opiwoag uaysbuny

£961 un[ JINTHAND 7961 1quiasdq -SNOIATIA
“(961) “HOA MmN “sIdysiiqnd 3oudtossu] ‘1z “d ‘9 oA . way) “Sioup ur ssauSouy,, ‘sima] ] °f pue s1S5L N ‘g,
"(I1S61) 08P1 ‘EL 20§ WD Sy °f JoWNET "W ‘M,
(6561) S8IT ‘¥ "W “3103N YZ ‘UIAOYOY 'V "D PUR AONIAON ‘[ 'D ‘AAURYNYIS 'V S,
(8S61) “POA MIN “ssaud uowediag  *Anspuayoounayy [eARMEISN,, ‘SWeAT ] 3 PUE BsMIyOsEqnY "0,
*(§961) "dd pZ1 “1-0LT 310N Y9, "PuwIs 10g TN 'S N,
‘99121 “WFIDM *v9-0£-6 “(ONFEN *£9-0£-9 “(D)YOMTEN SAQEL [BIUSYOOULA L, AVNVI,
“(5961) ‘T SAN-SAAUSN "Pu=I§ “Ing “IeN 'S M} “J3Yred g "A WOl PIUIRO ST INE] A1 Puz (9961
‘1€ YUEW) 3]qE (1)HOBN VNV WOl p3ureiqo st 3auuioy 3y, “(O°HY LLIHO®N ¢ (O'H=)HOEN 10} , _ [ow 23 00| = ¢ pure ,_jow.[e2y
ST~ = (N S1'867 ‘OH=-HOEN)H'V WOy pate[nofed s1 | [ow-[e3y SpeZll— = (M SI'867 "OTHY LL-HOBN) APV 30fea 341,
“(r961) 60ET °6 WYY "SI0IN YZ ‘WIA0YOY °V "D PUE AANAYAYS 'V 'S,
E-LUEYEIE T
‘uone{nge 3y ur paidope
snfeA ) Yam JuRwauSe pood uj 1 ‘vorew[qns pue uonezuodea JO 2y 10§ PASALOD UXGM “ON[RA SIY] *;-lour-[edy ¢ ‘uosny jo Adpeyiud
PaaLIooun 3 3ae3 oym 10 12 AdEYIYYS AQ panoda erep amnssasd sodea ayr Jo sisAjeue mej puz € woly parg[naled yioq are saidjeyius
sy, wrod Sunpow ap e uoneziodea pue uolEWIGNs JO SAAEYIUS ) UIIMING 3DUASLIP A} WO PINRINIEI SI SUN[AY JO 183y L
“uonenqer 3y ui padope s1 Y 655
Jo 3njeA 3y, "poyiaw nAwsUS) 31 £q 3 895 pue poyaw JtydeiSounayy 3 Aq 3 656 utod Sunjaut syl punoy IABY . JD 12 AAEANYDYS
ejeq uoisng
& SIMaT pue s1331g Aq paedipur se suoauSews njog
11 INOGE JO 1U3WOU JANIAYJS ue Yim dnsuSewrered are SpOM pUe S1gm yog J1owne) Aq uaA13 s3pLIO[YD pue $IPIWOI JO sanjea Adonud
. roce_ . Y1 jo spunodwod yusjeaeiuad 01 uonejodenxa ue uo paseq —Jow-,_3-[Bd €] 9Q 01 PABWIIISI ST I3NL] SULL "SOPLOJYD PUB SIPILOIQ UM
mww %.mn mmw.wmx mwwmm %Mwwm mmmmw wmm.mm %_ douaspp Adonud oy pue (D)IOM JO T Wy PABWNS St “(,_[OW-, M- 096 1£7) ,_IOW-,_ M1 §9 = (3 SI'862),S ‘Adonua ayy
6£8'9 SPLY01— 99°L5E~  8L906 €262 OLTOVY €S8°%0Z 008 ‘uotiejodistuy Tesulf Aq paureiqo s1 Kiveded eay sy utod Sunaw P S1YdIYM Y 6SS PUE 3] 00E USImIdg [sueAT pue
EH3Y Moo D SLeen seeu Siovor  omoir gimeer oo DisMayaseqn} AQ PaqLIdsIp poyIaws a1 Suisn parewnsd are |, wore-3-, 483 ST'L = (M 65§)2D pue ,_wow-5., -3 779 = (M 00£) ¢
—— - QDI <~ —> TVISAWD ~~~ W6Er 66862 TSULE  HOUTSI 000°6SS Kdonuz pue Kyoede 1ea
%m"m qw.mmx me.wmmu mvﬂmm mwwmm ww_v.%m wmw.mw" %w »1-[OW[BY C1€°89— = (4 S1°86T ‘1 ‘O°H)H'V PUR | ,_[OW-[eX 8€'98— = (M SI'S6T “12 “IGEN) LV | _low.[e9Y 7'69¢— = (1 SI'86T
L68SY [3y Ay SIgIE~ 88TO €961 TTETUT SYO'§S1 00t PTOMEN) K'Y _low-[exy SYETII~=(ASI'86T  ‘O°HY LL-HOEN)H'V Sursn ‘(,low-p €1 F 80L’I 1€—),_low-[e>y
veTLy S09°69Z— s0L11E- 0 096’1 0961LT 19SSl SI'86T EFCPL—=(ISI86T 1 “IM)H'V 01 spea] SL (DOHY + (DNEENS + (39’OMEN < (OTHY LLHOBNS + (DUIGL/T + (10)S19M
00z 0§ _[ow-[e3Y 60 F SLY'L8I— = (A SI'86T). H'V uonoeal Jo Adjeipud 3y A[[ESISWLIO[ES PAUNSEAW IARY GIAGKOY PUB AJEARYNYS
mo_ uoneuuoy jo Adieyjug
¥ 301 D'V HY  CLH-H  UCDH-.9)- .§ D Wi 1-10W DY $S1°LT = H™Y N0l 7655 =1
(low oy \-low, N[ -1OW-PY €1 F LTIE— = (I SI'860). 4PV out M (17 = 22zl = (1 S1°862).S
AN 10 = ,d = IMSSAL] ATIS PIRPUEIS M SI'867 = ' = Jamjeiadma] duasapay Adpequg | wmouyuf) = (3 0). 'V
(19)mug (fagMm) epiwoig uaysbuny 02¢'¢8s ='W IVLSAHD (f1aM) epiwoig uaisbuny

J. Phys. Chem. Ref. Data, Monograph 9



[l

54

NIST-JANAF THERMOCHEMICAL TABLES

(i*m=a

(S1gm) apiwosg uaisbung

L5961 unf JINTRIND

7961 13quadx] SNOIATId

0687 TECSS— fUTIEE-  OPLLUI SSR'S3E  S6SEIS  vOOZ8E 0001
168y TETER— OSTLEE—~  6ES601 SOLUE  6IvP6y  $O0TSI 006
00EL 208°11- ISEEvE—  6EC16 R0%°8SE  TREILF  YOOIRI 008
££5°01 €SIIVI—  9ls6vE—  REIEL S6IVPE  RLOBYP  $O0ZRI  OOL
126%1 S3€ILI~  BLLSSE—  8E6FS 65067€  I79°0Z¥  $0OTRI 009
yLI'IT 089702~  €TVT9E-  BEL'9E ¥O6EIE  6EVLRE  POOT8I 00§
TLos 09TSET—  08S'BE—  LESSI €8Y00E  OIZOPE  HOOTSI  OOF
LE9'Sy 201797  LITS6I-  LECO YYEE6T  LSYF6T  OOT8l  00F
656'SY 0£€'T9T—  6SUR6T— 0 WEE6Z  IPCE6T  vO0TST  SITR6T
00Z
001
0
1y 301 OV 'V CLLH-H D H-0)- S e b, /4]
i-lout-fY s 10, M-

BJI 1'0 = 4 = anssaig Jlelg pIepueg

A SI'86Z =L = aumpeaadwia ], duasapay Adepug

(*mug

*(6561) S8IT 'p “Wiyy "I03N YZ “UA0NOY "V "D pue AOYIAON | "D *AAmINYAYS VY S,
3dualljey

"3jqes 3y ur pardope Jou 51 §™Y Jo anjea me) pug
AP 3sneIaq U3 Kpuedjiudis are sanfea paidope Y|, S -low-eyygel = JH™Y pue 3 999 =7 are + 49V 10J P3IOALIOI ‘s3N[EA ME] PUZ
anQ ‘erep amssad sodea woiy (- IoW-[BY G0 ¥ SFI uonezriodea jo Adjenua agy pue Yy §99 wiod Surjioq A pIausp 1 1D 12 AreynYOYS
“oH™*¥ st w10d Suijtoq [eunou 41 e sed puw pinb| Joj uonEULIO) jo satdiEIuS Ayl
U39M1aq DUAIP Y], ‘013z saydeoidde (3)S1gm « (1)S1gM uonoear Jo A21ud sqqin) S Yoy 18 anjesadwal ayi se parenaed st iy
ejeq uonezuodep

*S]e19p 10} 3[qel [EIsAL A 01 19J3Y
eleq uoisnig

‘uoneuwsoy Jo Ad[eyiua gy 10} pIsn 1eYy O SBOSO[EUR J3UUEW B Ul PAIENIED §1 (N §1°862).5
‘woe-3.,_N-[ed ST 'L URISUCD B 3q 01 pawmsse s1 Aidedes ey ayy
Kdonugz pue Koede) 1eaq

pinby] pue je1s£15 AP UsaMIg
(1 S1°860)o H(M 656), H *Ad[eyiua uy 33015131p ) pue , 19y a3 Surppe Aq (19)SIG A JO 18y WOIJ PAENIEd S1 (N S1°86T ‘1 1M H'V

uoneuuoy jo Adjeyiuz
J 10U $SI°LT = JH™Y A0I ¥ 655 ==
,_lour-0y {660°862—1 = (X ST'862) 'V 1ottt _M-f [IPE€67] = (F S1°860)5

((1gm) spiwoag uaysbuny 0z£e85 =W ainorl (f1gMm) spjwoig usisbuny

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

544

(199 meag

(f2gm) spiwoig uaysbuny

£961 3un( JINTHIND

0687 TEESS—

8IT1€E—

6811

N0TUE

1€8% ETe8— 0STLEE—  SsI'Etl E0SLSE  6lb6y  VOOTSI 006
00€'L 808111~ ISCErE— 836101 WLIvE  eEUY  YO0T8I 008
££5°01 €SI - 9TS6YE~  RSL'OR 969PIE  RULYBYF  OOT81  OOL
1761 68€1L1~ 6LLSSE-  L3SR9 OIE90€  TI90»  $0O0T8Y 009
NOLLISNVIL STI19 €6€86T  OVL'LOY  ¥00T8I 000°6SS
T AnOIri<-->VISAYD T U6EY €65°867  ISOLLE  HOOTRL 000'6SS
91T YRYTOT—~ 160°6LE—  6IFEC €LTO6T  OINLSE  STLSLI 00§
orEIE 16662~ Uy8e~  pSe9l S81'SLZ  PLOGIE  989'91 OO
L6]SY €rE697— SIgNIE- 8870 €961 TTEUT  SYISST 00
YETLY $09°69T — SOL'TIE~ 0 096'ILT  0961LT  I9'SSI SI'86T
002
001
0
iy 301 OV MV (D H-H  UCDH-.91- .S e Wi
v o[ -low, _N-f

“SNOIATId

S65°E1S Y00'T81 0001

B 1°0 = ,d = nssaug )eI§ pIvpuBIS

M SI'867 = ‘1 = aimeaadunay 3duasajay Kdpeqpiug

(199 meag

(S1gm) spruosg usysbuny

0.£°€8S ='W

*S[1R19P 10 S3{qEI [BNPIAIPUI 3y} 01 J9J3Y

pinby 3 655 aa0qe
sk 3655 o1 SI'86Z

QINDIT-IVLSAHO

(f1gMm) aplwolig usysbuny,

J. Phys. Chem. Ref. Data, Monograph 9



545

NIST-JANAF THERMOCHEMICAL TABLES

{B)*meag

(c1gM) epiwoig ussbuny

(I%q 1) L961 2ung JINTAAND

(une 1) £961 unf :SNOINTI

B 10 = 4 = unssalg 3jeig prepueis

Ls9- SLYSSL LES10E-  LLEPLL 06TEEL  TSET98  OCTBEL (009
T659- ySTLEL ELETOE—  LYSOOL WIIEL 870098  9STSET 006§
98¥'9— 91T 0L SSIE0E—  OTL'SVL OI6'STL  S9ULSR  VLUSEl  008S
2EH'9— 995°20L 165€06—  T68LEL T89°9TL  O9TSS®  SSTBEl  OOLS
68€°9— 706789 1LSPOE—  €90°6IL SOVYIL  TISTSR  66T8El 0095
LEE9- TTLS 861°S0E—  €CTSOL 960'TIL  O0IEO0S8  90€'8El Q0SS
€879— WS oLLsoE—  ToV'169 SYL'6IL  T8LLY8  60EBET  OOPS
LTT9- oFEIE9 88T0E—~  ILSLLO €SCLIL  L6I'SYS  SOCBEl  00€S
6919 orIvi9 ISL90E—  QVL'E99 0Z6VIL  TOSTV8  €OCBEl  00ZS
6019— STY'96S 6SI'L0E—  OI66Y9 SYTIL  LLE6E8  €6TBEl  00IS
H09- 90L'SLS €ISLOE—  780'9€9 TWE6OL  SEILER  LLT8El 000§
0865~ 6L6°095 LITLOE—  SSTTLY YSCLOL  SYEVER  LSTBEl  006Y
Ti65— HTEYS 8S0°80E—  1€7°809 SELYOL  SeVIER  OETREl 008y
orgs— 805°STS ISTS0E— 60968 TLOTOL  SBCBI8 86I'SEl  QOLY
oLS- oL'L0S v6c80E—  16L°08S ¥SC669  €I9ST8  6SI3€1 009V
2895~ £20°06% LSY'S0E—  8L699S 786969  LLSTZ8  VIVEEl  OOSY
L09°S— |LTUY ETW0E—  OI'ESS €SLE69  PLV6IZ  190ET  OOFY
1255 TESTSY €E580E—  99C6ES 998°069  00€9I8  ZOOBEl  QOEY
TErS— 98L9EP €6V80E—  69SSTS 816189  vSOEIS  vEGLEY  OOTF
6€€5— £HO61Y PIYs0E—  6LLTIS L06¥89  IEL'608  6S8LEl  QOIY
ovTs— 10£7107 00C80E—  L6GTLEY $IYITY  STEOR  SLLLEL  000%
LEVS— €95°€8¢ oSI'80E—  bITVEY 18989  IPST0R  €89°LEl  QOGE
670°S— 678°59¢ SS6L0E—  19Y0LY 09V'SL9  99T66L  €3SLET  00SE
PI6T— 001°8€ Y6LLOE—~  SOLOSY €ITU9  B6SS6L  ELYLE]  0OLE
S08Y— 1L1EEE 90669T—  LIGTYY LSL'899  €EFI6L  E€SCLEl  009€
69— 11s¥PIE WEL9Z—  SETELY 9TEE99  996LSL  STTLEl  0OSE
LSy~ 816167 6vTS9L— WSSV LLL199  066€8L  LSOLEl  QOVE
YSyy—~ 18€18Z 61597~  1TFI0Y 9EI'8S9  66¥6LL  6£69€1  OOEE
yIEY- 063797 LZ1T9T~  SEI'S8E 96CVS9  889°CLL  ISLOET  00ZE
o8Iy 6€v°8YT EI0I9Z—  SOVPLE €55°0S9  SYEILL  YI9UEl  00IE
ovoy— 07022 9109Z-  ZIS09E 109979  ILEL  SEV9El 000
y88°€— ST9'SIT 19565T—  SLI'LYE €ESTVO  6VTTIL  TSTIEL  006T
Lire- T 661 SCI'65T—  T9SEEE WERED  ILYLSL  LSO9ET  QOST
8€5E~ 088781 €E685T—  99661€ 1Z00€9  LISTSL  ¥SB'SEl  QOLT
SYEE— 815991 6vEBST—  T6E°90E 195679  vOVLYL  €F9'SEl 009
LE1g— 8S1°0S1 SLYBST—  BEVT6L €56¥79  8S0TYL  STWSEl  0OST
6T S6L'EET I86'86T-  LOC6LT 981079  ¥9S9EL  TOTSEI  OOVT
199~ sTyLll SLI'6ST—  86L'SIT ISTSI9  SIFOEL  ¥L6VEL  O0EL
6657 SHO'101 wrest—  TICTST €E1°019  0IZVIL  €YL¥EL 00T
901~ 5918 108652  6v3'8ET 0z3t09  LSs8IL MISTEl Q01T
8L1- 66789 1€T09Z~  OI¥'STT S6T°665  000ZIL  1STPEL  00OT
yIrI- €08°1S €EL09Z—  €6611Z €VSE6S  SITSOL  SSOVEl 0061
STO'T- 8EE'SE W0E19T- 6657861 YWOL8S  LLYL6Y  SEREEl 0081
6L50— 178781 96197~  STTS8I SLTI8S  €€T069  PI9EEl  OOLI
SLO0- YOET 619297~  €LFILI LILvLS  SEITR9 9TYEST 009l
L6v0 SLTYI— 6LEE9T—  OvSsSI OVEL9S  €€SEL9  THTEEl 001
€Tl TI60E- S8IP9T—  STTSHI PI909S  OYES  ELOEEl 0OVl
€161 S0o°LY— SV0'S9T—  STGIET 010€SS  06¥'PS9  IZ6TEL  OOEN
4y 4 1559~ 656697  OV9'8II 066TYS  LSTEV9  ISLTEL  00TI
9s8E S0T18— 976997~ 89501 0IS9ES  60£7€9  059°TEl 0Ol
oTI’s 6€1°86— weL9T—  0II'Z6 96U €L9619  LISTEL 0001
$89°9 SLISI— €I069C—  99¥8L 060'81S  8ILS09  SOETIEl 006
098 YeCzEl - IS10LT—  8E9'SO 160805  B€I06S  O8ITEl 008
9I11 LET6VE— ECIUT- TS WLy  SOSTLS  SIEIEl  00L
6vS 1 oI 8CSUI-  8STEE 89L98F  661T5S  TISIEl 009
9061 66LV81-  VISELZ- 91T €009Ly  SLTBIS  €LSOEL 00§
88y SELE61— SWYLT—  $0961 6oLy  LISYIS  I8COEI  OSY
9LY9T LTI~ 9IISLZ—  101€l ooy €61°660  YOL'6TI  OOF
¥191E e 1T OUSLT- 8699 60679  SE618y  EELSTl OSE
96I'LE 619°€1Z— 81€661—  SETO €IVIgy 61T  6LTLII  O0F
L orSEIT- 2517661 — 0 Yoy HFisy  TITLTL  ST86T
6Ly 6T60T~ 080'691—  9LO9— vev'eor  T6l6Er  IL6IL  OST
10578 T010T- SOLIT-  SETTI- $63TULY  6ILTY  OF0'IZI 00T
97956 0L0°€81— STOYOI—  1SVET— 09v'69S  Sv9VEE  LLL'S6 001
ALNLINI  €€6791— €€6791—- 1200~ HUNENI 0 0 0
N30 OV H'V  CL.H-H  UCDH~D)- § D h. A4
g-lour 110 N[

M SI°867 = = ameaedwa] 3duasajay Ldreqiuy

(B)'meig

(FagMm) eprwoig usysbuny 02e€85 ='W

(6561) S8IT ‘v "WYY "SI03N YZ ‘WIACHOY °V "D PUB AONIAON ] "D ‘AAURYNYNS “V “S,

(£961) HOA MIN **dU] ‘SUOS pue A3j1a\ GYof ,,‘spunodwio]) uoreulpioo)) pue duediou] jo kndadg paselyul,, ‘OIOWENEN H,
*(9961) ‘uipag ‘Seprop-198undg |, 'Snway) uayostuediouy 1ap ul didoysonyadssunSulaydg 1ap usSunpusamuy,, ‘UIQAS “Hy
'99-1€-Z1 “(B)FIDM 9qeL [edrwaydouuy] JYNVI,

*(8¢61) 8SEI ‘$£ ~00§ Avpereq -suel], ‘ST "M W PUB SUIMT ‘D A Y,

saoualajey

L (3)FIOM U1 350 S uIEs 3 3q 01 PARWINSI AL SWSom wmuenb puB S|SA] JIUANII YL

, OlOUIRYEN pue 13qa1§ AQ pazirewsuns 2. X1d pue 9 xus * % x2y Jo sanuanbaiy [euoneiqia Surpuodsanod jo soues

) WOy PAUIBIQO B §9°0 PUB 79°0 JO S3N[BA 2T2ISAR 35AL L, "WIOIE [EIUID A1 SUIAJOAUT SOPOW JOJ 8970 PUR WOTe [BNUII Y jo 1uspuadapul
are Yonm $3powl 30§ 79°0 = CIIMMASIE M)A JO anfea 33adae ) Sutsn A(S)OM JO 2504} WO PARWASI 3re $319uanbayy feuoneiqra [fv

W3 (01 X O6y'LIT =21 =51

pue . O X 118T6CT ="/ ‘ale BIUAUl JO Swawow fediduud sy (S)2gm Ul D) SB Sums 9y} 3G O) PIRWNSI SI dURSIP
puoq Y, ,"UOHIRIHP UK £q PAUIULIANIP IO JO 12y 03 ejiuis pruseifdiq [zuoSin € 3q 0) pawnsse s1 uoyRINSHUOD JejRIS[oW Y],

Adosug pue Ajjoede) jesH
yO'8p— YOFv6 9v'9z 191z S96r-SEbY 9 M « )Figm
£ILp— 10F¥6 e LE8t SLSO-TELS €1 B1gm « (D2am

| lout-[esy (oW, _3.[ed me| pig ME] pUZ SN/L siuod uonoedy
Ol ST'860L.H'V yug 1 [our-[e3Y ‘(f S1'862). H'V ereq

*(,_tow-y 8S1°661—) ,_low-[e2Y 9"Lp— ST uorenLioj Jo Adreyius
paidope 1, "M0[3q S USAIS are S){asas JA| ], “ISlawouriy [jnu & SuIsn (] ‘0)5gm Jo aunssaud sodea ayp pansesw 5 1P 13 AsrenyYyS
uoneuuod jo Adjeyiuz

M-8 o101 X [85¥9'1] = 2/8/¥] ®1M3U] JO SIUAWOW 3Y) JO 10npox]
[BIXV e [euorenby,
LO81] = s+3G~M—s+10

[06] = extg-Mm—s1d  LOTI] = JE-m—s3d 9[8uy puog

Y [0v'2) = 3g-m 2douEIsiqg puog

[#q] :dno1n 1wiod

[9]=» [2) aySop wimuend) el punoin
@011l (o6l
@loLl (Dse)
@loor) (Dlosz)
@lovzl (1loogl
two ‘a w ‘a

) 1-
SIRISUIZ (] pue satouanbal feuoneiqip

[z] [ooor1]
(2] [oooL)
Iz) 0

8 wd 3

SIS wmuend) pue wmm>o‘— JwoR(g

(-IOULEY 17 F T661— = (A SI'860)e 'V
(1OW-0Y 17 % 6791 — = (1 0). IV

1o - (b 19%) = (1 §1°862)uS

SV vaal (s2aM) aprwosg uaysbuny

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

546

(19)'mug

(®2gm) apjwosg uaysbunyg

L96T dunf JINTRRIND

T961 4G :SNOIATId

BJW 10 = ,d = 3mssug 1wl§ pIEpuElS

WL'o S61F1— 619 8LE— 860vS1 X091 OP'oLS YeLLsT
6T 0T 15~ £6568¢ — 898871 SY9°00P [4%:3349 9S89rT
LESS 66€68— YSL66€—~ LUTO1 10Sv8E 0lysis 8L6'SET
1196 108871 — S06'80Y — £L9°18 996°L9E oSy 660°STT
1SLv1 ory'e9l— SSOLIv— LOL'6S 16T°18¢ 080sy 1ITr1T
080T 9SENIT— LITYY— [74:4:3% olsee Ly e
6¥TEE 019'psT~ 8Iv oty — 8£0°61 9CO'1TE 159°89¢ o1 T61
1LS0S 06T — LITErE— 9%E0 £08°€lE £L6PIE 985181
605 69L°06T— 880°€EVE— 0 00s’ele 00gele SRET8I

) 30 OV H'V CUH-.H UCDH-.0]- S o

y-low- Y - 1ou, N[

Wi

N SI'86Z =L = amjesadwa ], Uy Kdpeqyuy

(10)'mug

(%1gM) eppwolg uaisbuny

*(6561) SSIZ *p Wiy "S103N YZ ‘WAOKOY "V "D PUZ AOYIAON [ "D ‘AARNIYNYS "V ‘S
(0961 ‘ounf) ‘vonesiununuod [euostad ‘A3[9y "N M,
(1S61) 08P1 ‘€L "90S WA IAUY °f “JoumeT ‘W M,
(8S61) “HOA MmIN ‘ssaid uowediad ,,*Ansnuaydountsy ], [eARmEA,, ‘SuRAg T T PUB [YsMaydseqny O,
*(§961) "dd $Z1 *1-0LT 10N YdAL ‘PUBIS "Ing 1N 'S n,
"99-1£-T1 (0 “LPDM ‘$9-0£—9 ‘(ONHEEN L9069 (0)OMTEN :SIqEL [BIUWYIOULSY], JVNVI,
(§961) ‘T SUN~SQUSN "PUBIS "Ing “1EN °S "[] “I24Rd g "A WOY PIUIRIQO ST 131e] A PUB (9961 “I€
YareW) SIqE1 (19)HOEN JVN VI WOY PaureIqo st 1ouuoj oL (OTHy LLHOBN  (OH*)HOEN 0§ 1 low-[e34 001 =1 pue | _jow.-[edy
8YYTI = (A ST'867 "OTH=-HOBN).H'V WOy paenoed st | [ow-ea) 8yeTli— = (N SI'867 ‘O'Hy'LL-HOEN)H'Y ‘onjea RUAP
"(¥961) 60E1 *6 "WYY "S109N YZ ‘WAONOY "V "D PUE AJBYNOYNS 'V ‘S|
SadudIvjaY

“WAOUNUD SI
uoisny Jo jeay 2y, "poyiw drydesSounsays sy Aq (8)2g jo amnssad wie g Jopun Yy 78 “uiod Sunjaw Y1 pUnOj JARY ] J2 AAEBYRYOYS
ejeqg uojsng

h.hu:ov_ pue gawney 4q uaaid
suot |3 pue _1g 3o} sanfea Kdanus oSesoae o wouy paureiqo st ‘pfow- _M-ed € = (f S1'86Z ‘_1D)oS—(M S1'86T ‘_16),S ‘on[ea Ay pue
t(0 “P)IDM WOy paureiqo s ¢, _jowr | M-[ed £g = (N ST'86Z 12 “TIM),S On[eA UL [(H S1°86Z *_1D).S—(M SI'86T ‘_39),819 + (M S1°86T
“TOM,S = (31 S1°867 3G M), S Sununsse £q parewnisa st (10w, _Nq-FQ0S'E1E) | _10W-, _N-[B> L = (N SI'86T ‘121G M), § ‘Adoaiua aq,
-uontejodiajur Jesur] Aq paureiqo s1 Kioeded seay oy “wiod Sunpsw oy SEYIMYM ) Z8S PUE QOE UOMIS] SUBAT pue
Dismayoseqnyf AqQ paqudsIp poyiour Ay Suisn pajewnsd e \-MI01e=3 | y-{ed T°L = (4 785) LD pue ,-woe-3 , y-1ed 79 = (4 00£) )
Adonyuz pue Kyoedes 1esy

» 1-1OW-[8Y S1£°89— = (M G1 86T 1 ‘O°H) A’V pue 0-10W-[82Y 8€°98— = (] S1°867 ‘32 IGEN) W'Y ¢ -low-[edy

TE9E— = (A SI'6T ‘1> "OM™EN)H'V '\ _IOW-[e3 SYeTil— = (3 SI'867 ‘OFHY LL-HOBN) H'V Suisn *(,_tour-py €]  880°ctE~)

(1OW-[EY € F0T8~ =(ASI'86Z ‘P “UHM)H'V O sped| iYL, “(DO*HY + (ONFENG + (1) OMIEN — (O'HY" LL)HOENS + (19)%2gm
30} ,_jow-[edY 80 ¥ 0°081— = (M SI"86Z),H'V uondean jo Adimius s Aj[estnowiuo(ed panseduw dAey JUIAOYOY pue Aarexnysys

uoneunod jo Adjeyiuy

umouyu) = 4y Mg ="
(- foW-£ 880°EPE— = O SI'860) 'V plour Ner [1Z + 8'€1€] = (3 S1'867)8
umouyun = (3 Q) 'V

v22°€99 ='W IVLSAHO (*4am) sprwosg usisbunyg

J. Phys. Chem. Ref, Data, Monograph 8



547

NIST-JANAF THERMOCHEMICAL TABLES

(6)y'mug

(fagm) epruoag usysbuny

60t
Y6y
9tt’L
06£701
SRYPL
6T
R0I'FT
9¥6'8T
PRISE
861y
YT
K966V
e
£R9°El1
FLUNEINI

B ]

(req 1) [96] aunf INTHIND

S8V
el
PSLO611
8917911
Los'Letnl

¥S$6°0111
0tEy301
$69°L501
oso'ieot
86£°7001
8¢L'LL6
1L0°156
10v'v76
9TL'L6]
6r0'1L8
OLETYS
169°L18
£10°16L
9EEYIL
€99°LEL
£6601L
LZEV89
899°LS9
vio'ie9
191509

8LE6LS
£90V$S
L0988
881°€0S
gy
ror'isy
8ELTy
vIgior
LIS9LE
R0T'1SE

£68'STE

TSLSET—
SI'IYZ—
6IIivT—
6P1°6eT—
66v°TET—
8E°LIT~
£6L 661—

OV

STr6vE—  908'868
H0'0SE— 010'e8R
£06°05E— SITL98
S69716E— 619°168
€WWISE—  ¥TI9SER
SRO'ESE— 818618
I89°€CE— €€0'108
TITvSE - 8€T88L
RLIPSE- EYPTLL
RLOSSE— 8r995L
viy'sse— €S8OrL
LBY'SSE~ 8S0U'STL
668'SSE— €97°60L
150°95€ — 89V'E69
HI9SE—  PLYLLY
L81'9S€— 088199
LLI9SE— SB0°9Y9
OTI9sE~ 16T0£9
0T0'95E— L6Y'Y19
ERESSE— €0L86S

€ILSSE— 016788
LISSSE— 9II'L9S
10€°5S€E— €IE1SS
ULOSSE— 0€5°CES
[AY WAty 8EL61S
186 vie— SV6€0S
oRFTIE— [ 13K 4
v8L0lE— [$5x 744
81¥°60€— 0LS9SY
€9€°80€ ~ sLLovy
86510t — 886TTY
1orue— L6V 60y
€890t~ 80¥°€6€
YLL90E— 819°LLE
L8900t -  OERI9¢
OFLoE— ro'ore
L0§'LOE - SSTOEE
W6'L0E—~  65PYIE
£65°80E—  ¥89'867
E60E—  006T8T

LZrote-  LIVL9L
oSO IIE—  SECIST
oS~ LSSSEL
ISIElE-  6LL6IT
SLEPIE-  SOOTOL
ISUSIE-  €£T88I
66691E—  SOPTLI
RIVSIE—  ZOL'OSI
YO66IE—  PFEOPI
SrIzE~  €6I'sel
R0ETE-  ISV601
Ly~ €IL66
wr9ze-  10sL
ISTSTE-  €IET9
WO0LE-  UFSH
IL6IEE—  LLOIE
wsIe~  SIfer
LLgeEE—  T8SS1
£ESVEE—  L6FL
SLTEYT- 0870
060° s T~ 0
o110t ETL-
66870T— 995 TI—
195°102-  Ov6LZ-
€6L661—  POTSE-

'V CL.H-.H

(use 1) £961 unf :SNOIATI

OPL€08 WSeso
vITi08 988056
L99'B6L  981'RK6
L9O96L  6EV'SV6
STVE6L ¥V
8ELO6L  L6L'6E6
YOO0'88L  6689t6
€TTSBL  LY6EE6
16£7T8L 8£606
60§°6LL 1L8LTL6
ELSOLL  €vLVI6
18S°¢LL  ISSIT6
wSoLL  s6T816
EVL9L  OLGWI6
€STL  €LS16
LI0719L  T01'806
SILLSL TS5 V06
rEVSL 176006
968°0SL  SOTL6S
YLELYL  66L°E68
ULEPL  66V°638
980°0rL 1057588
E1€9EL  B6E'188
6V TEL  LRBI'LLB
BBYBIL  098°USB
9Ty YL 11'898
8TOUL €£8'€98
6L6'SIL  611°658
I18S°11L  6STVS8
650°LOL  SYT6V8
SOV'TOL  B90MPR
YL CIL'BE8
L9769  vLI'EES
€LSL8S  TEVLT8
80€T89  €LV'IT8
Y98°9L9 187618
OETIL9  9£8'R08
WS99 811708
9LE659 101°S6L
Yoes9  SSLLSL
005919  8SO08L
189°6£9  €961LL
L9§°TE9  TEV'ESL
TEUST9  vIvvsSL
sFELI9 1S8vrL
€8I°609  UWIVEL
r09'009  €6L'EIL
1LS°168 HIT
SHOT8S  86V669
I86'1LS  P6L7C89
6£€°196 16L°0L9
780°0SS  61TYSY
6618t  €1L°SE9
TEL'STS SOLY19
€685 6£9°065
§€0°00¢ 607795
WOy  6v8SYS
€89°88y  8¢9LIS
€S5v8y  9ILOS
WLy  9L9esy
669°T8Y  669°T8Y
6LI'CRY  $STISY
696  LECETY
9z 119 1£6°1€€
ALINLINI 0

L{CDH~0l- S

LS6'LST
956°LST
SS6'LSY
SS6'LS1
b4 YAYS
£56°LST
£S6'LST
TS6'LST
1§6°LS1
os6'LSH
6v6'LS1
SY6'LS1
Ly6LSI
Sr6'LSY
SHE'LSH
£Y6'LS1
WELSH
or6'LS
6£6'LS1
LEG'LST
SEGLST
££6°LST
1£6°LS1
6I6°LS1
9TELS1
€I6LSH
0T6'LS)
LIG'LST
£16°LS1
606°LS1T
SO6'LSE
006°LST
S68°LS1
688°LS1
[4.292Y

SLLSH
998°LS1
LSELST
oFgLS]
PERLSTE
61%°LST

ELLst

669°LST
659°LS1
809°LSt
SPSLST
roviLst
8SE LS
yITLSt
vigiLst
€TL9ST
LLT9ST

reesl
886FSt
S8ITYSI
cirest
o ISL
69€°151

8L8Y1

rLrrl

[7:4°111
0

]

310U

BdW 1'0 = ,d = amssazg e)§ prepurys

- _N-f

0065

A SI'86T =1 = aumpesadwa) 3oaasey Ldreging

(6)'mug

(sgM) eprwoig usisbung y22°g99 ='W SVYD 1v3al

“(€961) “HOX MIN “2u] ‘suog pue A3[1pm wjof ,‘spunoduio) uolrewIpI00)) pue dediou] Jo endadg pareyu],, ‘OlOWENEN "M,

*(9961) ‘uirag ‘Sepap -1a8unds |, ‘anway) usysstuediouy 1ap w sidoysonyadssSunSuimidg 19p usSunpuamuy,, “UaqaAS ‘H
“Anowonsads paryur 4q (31D 40§ | W L6 PUL 90T ‘S91 *LIE ‘TIE ‘80 JO SIrouanbay reuonIqia

[PIuswEpUny XIS Q) PIUTEIQO ARY *(L96] ‘9 Junf) ‘UonedtununLod feuosiad ‘Kuwedwo) [esnuA) mod AL ‘07 S-A "D PUR sueAg D °f,

B ITEVETE T

£ OIOWEYEN Pue ‘N3qAHS Aq pazireununs 2x1 pue SXuS *2X3Y jo sapuanbayy [euotrerqia Surpuodsatiod jo sores

) wos) PIUrRIqO AIE 8970 PUB Z9°( JO SIN[BA IFRIIAR ISAYL WOTE [ENUID ) SUIA[OAUL SIPOW JOJ §9°0 PUR WOTE [ENU3d A} Jo yuapuadapui
A YoHym SIPO J0J T9°0 = CLOAN/(CIE M JO 2nfea sSeraae 3 Buisn * ()°[DM JO 350U WOy Parewsisd are sarouanbayy euoneIqIA [y

7-3 o 01 X IS0L°SOE =7 =9 =]

- gruaut Jo sjuawows fedidutid sy, “KpPAnXedsal y 9¢°Z PUB 'Y 06°T Y 9ZT Se “s2iqel ()IDEN pur (3geN ‘(B)DM JVNVI ul usald are

‘ID~EN PR 1G-EN ‘[D~M “S3oumIsIp puoq Sy, (O Ne—-ns) + bows = dom, Zupunsse £q v opZ 9q 01 pareumsa st souwIsIp puoq Ay, uon
-JeIyIp uana3}a Aq paumuuaiep st (3PDM PUE (3)°M JO IS0 O} FLJIUILS UOIPARINO Uk 3q O) PALNSSE SI UONRMSIU0D Fejnds[ow |,

Adonug pue foede) jeoH

*S[TEISP 40} (9961 “I€ 19quiad3q) 31qEs FDM A 011313y (BIIDM — (1DP1DM 10§
1Ty} SB SUIES ) 3q 0) PAUNSSE ST (3 ST°862) H*™V JO n[eA YL “(3)°I8M « (1)°1gM 10 ,_[our-[edY 6'€T = (3 $1°867), H*™V uonewt[gns
Jo Adpepus parewnsa ayy sajd [e1sKi a1 Jo 1eys WOy PAE[AdLEd st (,_[0W-} 060°EFT—) ,_I0W-[edY 1'85— = (M S1°86Z 3 “IAM)H'V

uoneuuod jo Adeyjug

Ju9-3 [y, OF X £0LS8°Z} = 213]¥] IUSu] JO SIUAUORY AP JO 1anpoid
{061 = 3g-m~1g 9[Suy puog
Y [oy'2] = 3g-m 2dumsiq puog

"ol :dnaxg yuog
¥Z)=o (1] wySom wmuend) awg punoin
(©loz) (©)losz)
(©)log1) (2)looz)
©loinl (Dloszl
wln wo ‘n

womuﬁuauwwa pue mo_u:onmm.ﬁ [RUONBIQIA

\_1ouL01 [2h ¥ PEpT—] = (1 SI'862)o 'V
\-low-px [gy = 8'661~1= (A 0. 'V

fow- _N-f [Th F LT8] = (I S1°860).8

(1gm) apruoag uaysbuny

J. Phys. Chem. Ref. Data, Monograph 9



MALCOLM W. CHASE

548

(Z961)
HOA maN *ou] ‘Auedwo) puensoN UeA “( .. ‘SN0 dMwoiek[0d Jo exdads uetey pue pareyu],, ‘215qzISH D¢
(€961) L9T °9 "IOWPIL, "WHUY ! WYY “HUIPIALZ UGN YIYSSKA "AZ] “AOSHIAS T A PUR AOUSEIY 'S M,
*(6561) 8SL ‘€9 WAHD "sAYq °f “dAvidrepy -] °f pue ‘3us1D "1, *J ‘EPweY 'd S,
(6961) Z0S “LT somyads 1dO ‘Aodreg T “A,,
"(8961) 0ST 7L WHD “sKid [ “VOS]ITS 'Y
(€961) €20 *6€ "SAUd WD °f “3adusdpy] " pue ‘Rieg Y "y ‘voweym 1,
"(Z$61) TLy ‘T eAyriSojeisty ‘Aouopulds "d A PUE UIYSDYY VY °d,
"(1261) "dd 611 *9~0LT JION Y31 PuUmIS Ing "IN 'S,
“(6061) 880F ‘T "1og WA ‘uuBWIUASH H PuE Y2015 "V,
“(€961) H11 ‘€9 "sady WD ‘naydeg F pue ‘npnfedewos f O ‘womag 1,
vL-0£-9 ‘(3F1ed pue “(R1gIS t0L-0¢-9 ‘(8)zdod
%69-1€-T1 “GYID3N ZL-1€-T1 ‘BB pue ‘(8Y:ug “(BDas ‘(G108 “(BFIDRg SIAQEL [BAUNIOULSYL AVN VI,
(6961 13quIrON) ‘78
~3u3—G0pL—M ON 19RNUCD DTV ‘SISHL S ‘AUsIAmun 1S emo] ‘Kiojploqe] sawy ‘UOSIYINH L Tz
*(0L61) 0Z€ ‘ST ©red “Sum WY °f “UOSTYAINH “J “f PUB UOSIANR “L “d,
S90UdIBJOY

20§ 9bed wouy panunuon

(LI61) 697 ‘TLT 08 "WYD °f ‘WYY ‘D,
(€961 P11 *€7€ WAL “Siouy Z ‘Suowy H "Hy
(LI61) LET ‘66 WD “Tiouy Z 12Uy "D,
"(0L61) 18L “BST YdsIOpMEN Z ‘SLISISE Y pue ‘wedure) *A "D ‘SIS "D ‘IPRIOY Y,
*(0961) ST ‘POE WD "LIouy “Z ‘plEMIdNES o PUE MUIYIS H,,
“(F961) 19T *9 SInQIsId-Luna “WAD YISYIOH YI3Y, “Z "SSIM ‘Z[oy[apo] g pue mSEmA._._ .mw_
(0861

“POX MIN “0D Yoog [ITH-MBINIW ‘H61-Al $Ud§ AZ12u7 1eo[onN [RuoleN “PF ‘|IIRD " "1 ., *SOtURApOWIAL],
S[EURRI SNOSUP||3SIN JO ABmiRIdl pue Anstuay),, Ul puouunyy, *d ) PuB BIo1d2IqND ‘Q q ‘weunseq g g,
(£961) L69 ‘L9 WD "sAyd °f *Siparg "V ‘W PuE UDPOM( S 'V,

(ZS61) “IN ‘SPID poomd|Sug ‘|leH-sonualy
“p3 puz ,,‘suonnjog snoanby ul S[EHUIO] ML PUR SWAUIF AP JO SALIS UOHEPIXO L., IAUWIET ‘W "M,
"(1961) "6d 61 ‘Z66 “UNG SAUIN “Ing "S'(} ‘Bur "D F Pue PN N "N,
(6Z61) vL ‘181 "way) ‘Siouy Z ‘wiuol§ YD pue SweY g D,
(2961) dd 71 *£96S 1Y SSWIN “mng "§'N YHWS “d °Q Pue “If 10[KEL Y "V,
“(1L61) "dd 611 ‘9—0LZ JION Y9I PuBIS “Ing "IN 'S’

(9£61) oA MIN ‘uonesodio)
Sumsiqng PIoYuIY |, 'SIUBISAS [EIWND ) JO ANSTUAIOUUHL, YL, ‘TUISSOY ‘(A “d Pue Kysmoydig "y “d,
(6T61) 9 “I8I WD rouy Z ‘unuol§ Y pue Sminy ‘d ‘D,

sa1oads 1g Pa1oajas Jo SUOISSNOSIP JO UOIBNUIUOD

"(6681) 8¢ “LI "SAyd umy) -uuy “Aqussey, g,

“(€881) *312d19Z “qureg I "[OA ,,'uSBUNYINSINUN HISIWAIOULAL,,, *UISWOYL “f,

“PL0E~9 "(PFIPD ‘0L-0£-9 “(1F1DRD TL-1€-T1 “(OF[DRG Pur (DYIDIS SIqRL [PINWSYO0ULY, AVNVI,
"(8961) "dd 497 *€-0LZ SN Y93, PuTS “mg N ‘S,

(TL6T) 1€€ *p uhpounay], -way) °f *dnosn ysel, VLVAOD-NSII,

“(€961) €11 ‘pZ€ WA “Aouy “Z ‘Yoo F PUe “u3d ") Y -d,

S9JUdIRjOY

$0s 9bed wouj panunuon

"(1261) “dd 611 ‘9~0LZ 310N Y3 "PUIS “Ing BN S N,
*(€961) L91 °9 "OWPRL WY | WYY “HUSPUIALZ “UGHIIN) YHIYSSKA "AZ] “AOSIIAS ] “A PUE AOUSEIY °S "),
*(8961) 0ST ‘TL WAYD ‘sKud [ “UOS[SUS "V,
“(Tos1)
“HOA maN “du] ‘Auedwio)) puensoN teA °( ,,'S3[NIIO d1woiekiod Jo e103dg vewey pue paseyuy,, ‘S19qusH O
"(6961) 20§ ‘£Z ~ysonyads 1do ‘aoxied T "A,,
“(£961) €707 *6€ "sAyd "woyD) °r “sadwdfy -p pue ‘d1ag v f ‘vomeym I,
“(Ts61) 2Ly ‘T eAyridojEisty ‘Aouopuids d A PUB BIYSYY "V “d,
“(TTET) € ST WRIXOINI(T “Z *3550g O PuE 13quUaLrep uoA H,
*(6061) 880% ‘Z¥ 198 WAL ‘URWIULSH H PUE 00IS °V,
(£961) 111 ‘€9 "sASY "WwayD ‘uayorrg g pue ‘nnfelewog -y D “samasg ],
0L-0£-9 ‘(8)10=D “(3Y40g
69-1€T1 “GFIDSN *TL-1€-T1 “@FIDS ‘BYFIDrE tpL-0£-9 *(S)F1gss ‘(BFed 'sIqe), [OHUAMOOULSYL JYNVI,
“(1L61) ¥S01 “£9 "20§ Aeperey “suesl, ‘u3p3ng "W "L PUB PIPBOYIS "N,
(961 ‘13quaAoN)
"78-3ua-C0vL—m "ON WRAU0D IV ‘SIS 'S W ANSIAN MG ¥MO0] *KIOIIOGET SHWY UOSIYANH A T,
“(0L61) 0T€ ‘ST ®iR “3ug WD) °f “UOSIYANH o [ PUR UOSIAN ‘L °d,
S9oudIRjOY

9.t 9bed wou} panunuosn

“(S661) 9v—¢vL 129 W) “S{je “Z1oue Z nyiog v Pue 1AEW 'Oy,

"S661 19quiadag 010 ‘6661 143 (3)OIDO0 SIAGRL [IMUNUBHL, JYNVI,,

“(r661) "dd 19t ‘¢ "ON yde1Souo ‘TRQ oY WD SAYd °f X0 F W,

"(8L61) £ELT T8 WD "SAYJ °[ ‘XOF "G "M PUE “P{smzprews Y "y N[EM ‘N neAd] g 'd,

“(EL61) L¥T (2) €T U7 "sAyd "way) ‘ussre-1adueds of pue 81594 "y °r,

W) maduy u1 uoneatqad S0y PINMUQNS ‘UNOD 'V T PUR BN "D PPN d 'S H,

(8961) 1€ ‘€-0LZ-NL-SEN *A3{/ed "W 'S PUR ‘MO[PH ] ‘Ununyog ‘H "y ‘I g 'A ‘SUBAT 'H ‘M “‘wewSem @ ',

09t @bed wouy panupuon

aujwouig

J. Phys. Chem. Ref. Data, Monograph 9



