1005

NIST-JANAF THERMOCHEMICAL TABLES

(jaa)*no

{no) seddonp

(5q 1) LL6T Junf INTINND

(uze 1) ££61 2unf :SNOIATAd

AW 10 = 4 = amssag A\S prRpUnIS

0 0 0 yEgREY £06'7S1 SLEIET SE0VE
0 0 0 SEVCRY LISEST $08°$ET W6'te
0 0 0 P ad €181 yITSET [32:42%
0 ‘0 ' 999°8LY 099°081 LEIPET orLEE
0 0 ' LETSLY 91°6vt OrOvET 1v9°€e
0 0 0 BEGILY 8T9°Ly1 SEVEET [0 39 %
‘0 0 0 16589 SYOorl 178T€T 60¥°€E
0 0 0 LSTSOY €1yl 861°T€T 6LTEE
0 0 0 96’ 19p 1Lt [3:09 1 x4 LET'EE
0 0 0 0£9'8sY 9660v1 €T6'0ET 1862¢
0 0 0 [0 %114 Yoz 6¢1 LTOoEL 608
0 0 0 690°TSY wnseLel 1962 1797¢
0 0 0 LIgst LEY'SEL Or68TT £IPTE
0 0 0 L8 SHY [$3 4011} [0 274144 [3:1r4
0 0 0 oSty toriet 1LS°LZT ot6I€
0 0 0 00T 68y uretl w89 $99'1¢E
0 0 0 8HO9EY oL £9197T OLCIE
0 0 0 L6tey SOLFT oFy"STT 150°1¢
0 0 0 [3:4544 e 6ILYTT LOL'0E
0 0 0 98L9TY 688°611 ¥86°€TT 6£€°0¢€
0 0 ‘0 wuLrewy 96T'LEL 6ETETT 8Y6°67
0 0 0 86L 0¥ [+3%41] o98Y'ITT £ES6T
0 0 0 XLV oL STLITT L6067
0 0 0 6LEPIY 66L°801 €S6°0TT 159°82
0 0 0 i rat4 $69°501 LLT0ZT 891°8Z
0 ‘0 0 ore60Y ¥y 201 06€°61T 089°LT
0 ‘0 0 £09°90% 90066 S65781 os1°'LT
‘0 0 0 0160y Y6€S6 16L°L1T €£L997
0 0 0 8T IOy 85716 8L69IT 9192
0 0 0 BLI'86E 0ss°L8 951917 89°8T
0 0 0 B8E196¢€ Uures £TESIT wyst
0 0 0 89'E€6¢E SEL'SL 6LYVIT £59°%2
IEq | = ALDVONA LSTT6E $€09L $66°€1T 6LEYT
SVD Tvidl <~ -> AIn0dI1 085’16 Y£09L yT801 8e
0 ‘0 0 6S1°06 orsSL orL Lol eTe
‘0 ‘0 0 SLY'98 oLEYL 9SS0 ¥8Te
0 0 0 1658 9SI°eL 90€°501 b 22:x4%
0 0 0 9008 968" 1L 810701 78T
0 0 0 oL S8S°0L LL9T01 +8TE
0 ‘0 0 LEL'EL o 6LT101 b 2444
0 ‘0 0 £SY0L S6L°L9 61866 b 22149
0 0 0 89I°L9 L0£°99 w6T86 r8Te
0 0 0 ¥88°€9 LyLy9 68996 8¢
‘0 0 ‘0 009°09 olres #0056 b 22: X4
0 0 0 SICLS L3€°19 6TTE6 eTe
0 ‘0 0 1€0%S 695°65 1S£°16 h24:x4%
0 ‘0 0 o9vL0S nwo'Ls 09£°68 we'e
0 0 0 W'y 665°SS orTiLs r8lE
0 0 0 LLIYY (11 4% vL6v8 y8TE
NOLLISNVYIL 86LTY 65Y°TS ¥L6'E8 8TE
andI1<--> TVISAW 099°6T 651°TS 00EvL £SE°EE
0 0 0 oL 9ISTIS 1 ¥3:442 [3 4 1rAS
0 0 0 j33 4 74 ors'6y 89C°0L 61570
0 0 ‘0 8917 160°8% €9L'L9 6L°6T
0 ‘0 ‘0 ££L81 1979 Y66'v9 799'87
0 0 0 66851 14544 600779 6r0°8T
0 0 ‘0 o7rel otETY 6EL'8S Y6rLT
‘0 ‘0 ‘0 66€£01 wroy £01°SS 9669T
0 0 0 WL LO1°8€ 78608 18¥°92
0 0 0 OIS L66'SE 9079 TI6'ST
0 0 0 6£ST oflveE ey oy BIEST
0 0 0 00 rol1ce SIE'EE (£ 4 ¢4
0 ‘0 ‘0 0 oree yo1'eE [é4 244
0 0 0 STET- ¥sE°SE OEL'ET 1£97Z
0 0 0 SEEY— yIves ¥€0°01 01091
0 ‘0 0 L00'S~ AUNIINI 0 0
) 201 oY MY CDH-H  LCDH-0]- S o)
p- 10U oy, _M-f

19T€y3T

19T°¢y8T
0087
00LT
0057

N SIB6T = L = amesadwa ] 3duasajay Kdreyyug

(Jas)'np

(n9) seddos gvgeg =’y

S[IEISP 10§ S3[QEI [ENPIAIPUI ) 01 J3)3Y
sed onuowuow [e3pl Yy 197°EK8T aaoqe

pmbil M 19zev8z 01 8gEl
ey 8SEI O 0

31V1S ION3H343Y

(no) saddon

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



MALCOLM W. CHASE

1006

(s9)'no

(no) 1addon

LLET 3unf JINTHIND

SYI0- oLs’s wes— LES'SS
€E10— or8y 189°6— 61605
10— YO L6L 01— 8IS9Y
860 0— ¥61°€ L6911~ €ECTY
SLOO- 96TT 18671 - 99€°8E
w00~ 3] LeTl- SI9¥E
SI00— 90¥'0 L60°E1— 180°1€

———~ QINDIT <——>"TVISAYD ———— 099'67

‘0 0 0 [SINT S
0 0 0 €697
0 0 0 86917
0 0 0 €EL'8I
0 0 ‘0 66851
0 0 ‘0 €2I'€l
0 0 0 66£°01
0 0 0 s
0 0 0 soI's
0 0 0 SIgE
‘0 0 0 6657
‘0 0 0 8T
0 0 ‘0 Y00
0 0 0 0
0 0 ‘0 /11—
0 0 0 STET~
0 0 0 8EEY—
0 0 ‘0 L00°S~
) 20 D'V HY  CDH—oH

9619
€95°09
[ 439
069'LS
6079%
169§
621'eS
(33449

9ISIS
org'6y
160'sy
1979
134%44
9Ty
owroy
L01°8¢
L66'SE
110°¢e
9EIve
Yor'ee
oI €€
oree
£95°€E
1432 1%
viv'es
ALINLINI

o

BJIN 10 = ,d = 3Inssaug w15 prepuels

€561 12qua3x(] SNOIATID

OtL'68
9¢°L8
£86'V8
[£3x4]
L81°08
e
OEE'SL
00EvL
1L8TL
89£°0L
0L
6619
60079
6£L'8S
€01°5S
186°0S
90Ty
[:4434
¥8r°oY
rrLe
Sitee
roree
$16'8C
0EL'€T
¥£0°01
0

HICDH=01- S
o Mf—
M SIB6T = "L = amyesadwiay, 3wy Ldpepug

£TLY
S60'SY
86TV
wLroy
£65'3¢
STYot
8STVE
€SE°EE
rite
615°0t
6LY'6Z
199°8C
640 8T
vov LT
966'97
18¥°97
Ti6'st
989°ST
81€°6T
SLEVT
[ 444
ur've
I8L'eT
1€9°7T
01091
0

pre

wr

(s9)'no

(8961) €£LT *65 IV Z “SNBYIYOY Y PUE JSW[[OA Oy,
(§961) 1S€1 ‘€€T HWIV 20§ 19N "suell, ‘NOI[[F o [ PuUe UPOog ‘N ",
(S961) €5b ‘95 M[BISW Z *dune)] V puB LUBULINYOS “H,
(1961) 6€ 'TE “MUMNYUISI Y21V ‘zjoyyong @ PUB ‘UUBULNYIS ‘T US[PO Mg
*(8161) *$0T WINSSUNYISIO-JAA ‘MINAUISU] 9191GID) YISI0 “Jaun(g "y PUe ‘URINSN Y ISIA ",
"(6961) S€ °S BISO[ONSN *8961 JO 912dS Amzsadway, [ed11dRY] [BUOHEW] Y,
(£961) 6 ‘1L YSSS "V A0S 1ud aotoqug “WIAWZ] | 9N ‘AOUEPUEIS WO U] 1) IPXeSHT "N N,
“(ZL61) 1Ly *p semssard ySiy—duiay, ySiH ‘ourjgny "D pue ‘ossny 'V WYY A,
“(EL61) WOA M3N “VIDNI ‘T "ON ‘13ddo) jo AZmyjpeisy
AP U0 SIS YYINI “spunodwo) syueSiou] si pue saddo)) jo saruadoly osnueulpoundayy, ‘auenjued "g-] pue YW q'v ‘Sury O,
“(1L61) HOA M3N “VIDNI ‘1 “ON 33ddo) jo L2mjapy 1 uo
$3U95 VUONI "skojv Areurg su jo suiog pue 1addo)) soj swesSerq o5t pue sanjeA JFWEuApoulay f, pa1da[3s ‘Tesaq ‘d d pue uuSinY Y,
(£L61) €0F 'S "19§ "dway, YSIH *sooIg YD PUB YoA DD,
(8961) $9S ‘67 SPHOS WYY SAYJ [ ‘NNYHON "D M PUE “WSUM “M'[ ‘XHPUIH "H'd WAUON "F'M ‘Sfo01g Y D,
“(1L61) 86 ‘6 "dWIL "SKA ‘zyo[daL ‘BUISRIDD) “Z O PUE IOYSAOYD BA A,
*(6961) pa1ep uoneniead 1ddo) ‘gL61 ‘OO Yred
STEIO ‘S[RISJN J0j K13190S UBDIAWY ‘SIUAWIH Y3 Jo sa1uadoly JUBUADPOWIY |, 33 JO SIR[BA PAIdIIS v 42 ‘saq 'd d ‘uuBinH "y
(9L61) €09 ‘8 "ukpouusyl, way) f ‘dnoi YseL VAVAOOD-NSIL,
*(6961) 1SY VEL "PIS "Ing BN "S3Y °f ‘se[snoQ g "L,
(ZL61) 6£9 ‘0f wy) [ddy amyg ‘Ovdny,
(8961) 81 SAN-SAUSN ‘Al[13Y "1 N Pue BQES "D "M ‘BMRjN °J, "D,
S3oU3LIBJ3Y

*SIEISP 10§ J|q? (N seS [e3p1 X 01 1959
eieqg uogewliqns
*,_IOUL{B3Y 10 F OY1'E = ,H™V 1dope am

*,-[OUI-[B3Y 6Z1°€ §1 Sanfea paunseaiu day 1 Jo 35eaae oy *93ueyd S YuM pur |, _[ow-[eY 6€1°C = JH*Y
0} sped| , JounQg PuR ‘UANNIN ‘1snpy Jo emep Adjepus pmbyp sy jo iy seaulp sasenbs 1se9] INQ C,_[OW-[3Y 617 SI ISRIIAR AL

8Y0°0 T LOI'E o
SLTO ¥ 06T°€ "
080°€ o
0£0°€ o
65TE "
,_lown-{Eay *, 4y 20mog

“pnby) & pue pyos A 10§ (N ST 86Z)o H—(M 8SE1)oH JO UOLER[EAD U2 PUE SIN[A PaINSEAU
aay uodn paseq st [y 10 dnfeA padope YL "M 9 LS 1 535N 89-S LI wiod paxy Arepuodas & sy utod Sunjsw ays Joj 3 70 F 0'8SEl
wdope M "M 10 F 86LSET panseaw | v 13 WYY pue 3 I¢ 8GEl Punoj ,1predrg «(89-SIAD $T'0 F 66 LSE1 S suouEdnsaaw
A1 JO SnfeA Ueaw YL 9961 ours spew raddod Kiund—ySy jo ymod Suizaay oy Jo swuSWAINSERL ISP S PIMIAAA 10 12 uYSTY

eleq uoisng

"S3N[EA PIRINGE) SYI UI SIUUIJIP [[ews I8 1 ySnoipfe *;, SUOHE[NGEY J5YI0 oMl £Q Pasn sem ' 13 uuSHNH Aq pasn uonEnfeAd
Qwes 3y, P12 uuNH P Jwawude pood up are (Y OL8-0LE) d[dwres 18] B uO SJURUAUNSEAUU PUB SINSU JINIEI 31 wIyuod K[[2101 1ou
PIp dures sures i Uo $H00IG PUB YIA JO SIIUIMSEIW JIE] Y} ‘S3n[eA P1d3)as s, uSYNH Uey 12431y 971 uam (3 £611-€1€) 1012
3004 £q UIAI3 BIED A [y OS]V [ 12 UASIHRH JO UONIIIS Y YItm JUSWIASE 1SFIXD Ul A (N 006-00€) uonenba iy 4q uonid se
5 BUISRISN) PUE [0YSAOLP{AYD) JO Slustuamsesws i, eiep amiesadwa) mop pardope sy qitm Approowss paurof u3dq sey pue *ofeds amyesadwa) pue
SSEW DTLUOIR JAUE[A 10} UOKIDALOD Yim ‘pardope usaq sey 10 12 uaSynH Aq pa1oojes Kuseded 183y o sutod Sunsw ays 0) 3 OOE WOl

(1P 12 BMENIUNG JO 35041 Al VY 1VAOD
£q papusunuodan sanfea ayy °,_[ow (e L961°1 O 961 1 WOl ‘(M 0)H—(M SI'86D)H ‘Pduagyp Adjepus sys pue _jow- 3 [e3
9Z6°L O £76'L w0l N S1'86¢ & Adonua sy 3se310U1 STONIALOD ALY, (8961 JO J[ed§ Aunpsdwa], [ednded [EUONEWIL] X 0) 33uRy>d B
10) PUB . 91S°€9 O) $S"E9 WOIJ SSEUI JWOTE ANIZ[AI S UI ABULYD € 3O SUONIAOD Joutw Yitm pAdope are SIN[EA PAJIOOWS PIPUSLILIOIA
TL 1D 12 BMENTUNS JO MI[A [EINLD ) Aq paysijqelsa [[am uasq aAry 13ddoa jo Adonus pue Loeded ey ameiadwa mop gy

Adosju3z pue Ayjoeded 1eay

“uoniuysp £q 0137
uoneuuod jo Adjeyugz

(oW $°0 F EI°El = 4™V ATOFO8SET =L
110U 0] 0 = (N} S1"860).H'V jlour 3£ $0°0 F $91°€E = (A S1°862).S
10w ) 0= (4 0).H'V

(no) s8ddod 9t5'c9 ="'y IYLSAHD (np) saddoo

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



1007

()*nd (no) 1addon

NIST-JANAF THERMOCHEMICAL TABLES

LL6E unf S INTIIND 9961 3PquxX] "SNOIATId
6LS1~ 8€6°0T1 661F6T— sicLut 920'06 SSY 6l P8TE 000y
18r°1- 955011 605 P6T— 13440} 8T 68 ot b2 x4% 006€
Len- 91001 986 — L 175°88 oLt (2 YA 008¢
L9T1- oL'68 65T S6T— %L1 L8 687911 +¥8iE 00LE
1sri- I8E6L £0L°S6T— 8LSHOL Y698 S66°STT 8le 009¢
62071 — L1689 S61°962— £6T 101 82198 690°SH RIE 00S€
668°0— 88P'8S LEL'9GT— 600°86 1658 FAR%41) L1434 [0.0,4%
0sL'0- 1€0°8Y 8IEL6T— YiLve Erve LETET r8TE 00t€
£19°0- 95CLE 1L6'L6T— o6 1SS°¢e8 QuITI #8T¢  00TE
9s¥'0— 090°LT €99°86T— §st1°8s 9Y9T8 €801 +r87¢ 001
8870 179l 60t°66T— 1L8v8 9IL’I8 900°011 +8T¢  000€
801°0- 966'S YOT 00t~ L8S18 9L°08 £68°801 W8IE  006T

————Tq | =ALDVONd - ———- £IL6L SoTo8 801 ¥8TE  197°€V8T

0 0 ‘0 w0esL SLL6L orL'L01 bi4:x4% 0082

0 ”o ”o wsunh _chumh 9$901 +8TE 00LT *(8961) €LT ‘65 ™MIEPW Z w:EEov_ Y pue J3WioA O,
0 0 0 EEL'IL LU S0£'S0l  P¥RZE 009 “WL61) 951 *9 1§ “dual ySiH *suydag d H,
0 0 ‘0 6v5°89 6£99L 310101  #48T€ 00T ~dwat 48y * . .

9 B 9 LAd par ks Hotol  theve ooy *(0L61) €0 ‘T 19§ dwa], Sty ‘samidrely T °f pue ‘pOg 'V T ‘fIduuog ‘M m&.%%:g A
0 0 ‘0 08219 SLEVL 6LTTO1  #PRTIE  OOET "(6961) pa1ep uonen(ead saddod “g£6] ‘OlO
0 0 ‘0 965°8S SBI'EL 618'66 8Ze 002 }1ed S[EION ‘S[BID] 10§ K12130§ [BILIAUWY ‘SIUAW[T A Jo saradarg orureuApounsx| | 541 Jo SIN[BA PIIJIS 10 42 ‘resd(] " d ‘UuSHnH ¥,
0 0 0 1ess £56°1L T8 FP8IE 00IZ sesuasejey
0 0 ‘0 LTS 9L90L 68996 987 000T

0 0 0 wLsy 1S€69 +00°€6 182 0061

‘0 ‘0 0 8SSY YLELS 61766 tP8TE 0081 <du g 12 pinbi| pue sed udamiag 'Y
‘0 0 0 £LITY 599 ISE16 t8TE 0oLl Ul 3DUUIIP Y ST, H*Y (3R = (1)nD UONIEAL X[} JOJ 0IFZ ST IDUIHP A33ud $qQID ) YIYM 18 asmeadiua) parejnofes Hp st 4y

0 0 0 688°8¢ 3 09€68  §8IE 0091 =eq uonezuodea
0 0 0 Y09°5¢ M_wvw.no oL 8T 00SI )

0 0 0 0TeTe 819 tL6YB w8IE  oovl .

- ——~aindI1 <--> 1vISAYD ~——— IP60E 061°19 vL6EB Yr8TE 000°8SE] SIEI3p 03 AAqe1 fe1sksd oﬁme “o%o%:
€200 1960 1eret 9€0°67 S0T09 ors8 ¥8Te 00t1 gieq 1snd
990°0— (2491 SL6'TI 1sLst (43413 116'6L r8TE 00Tl
Liro- 9T 98971 LT 61995 £S0°LL $8TE 0001 ‘uoneuLioj 3o Adeyqiua ) 31ejnd[Ed 01 PIsn 1By} O) JE|RUIS JAUURI € Ul pAje[ndfes st Adonus sy,
SLI0~ 8LEE 90£T1 8161 1LY [x/ 37} YPRTE 0001 “TeasKa 3 Jo ey st Andeded 183y A YoM MO[3q Y 006 I8 PARUNSSE St

NOLLISNVAIL 868°¢1 86LTS €9roL FP8ZE 000006 uonisuell ss2[3 ¥ “3 000 03 006 WOIJ IUBISUOD PAUNSSE S1 SN[BA SN P12 E.Evc:EU JO luSWAINSEAW I31R] Y1 puB [0 12 uasiny £q
andIl <-->ssvio 868'51 86LTS £9v°0L Lr0'8Z 000006 PAA3Y3s anfea ) jo aSeIsAe e ¢, _jout., ) [ed §8°L 1dope am ()9) J0j 8=_§ 3O 93uRS 3piMm B SAEPOUNIOIE Kjised mEuEuEm«uE Adpeyiua
wro- 1494 9s¥11 86861 86LT5 £9v°0L 08T 006 pinbi] jo 1ane0s Y, dope am ._uEs ‘ low.[e2} 8770} In0qE 1E Juawsuse pood ul e (D2 :::v:ﬂ_u pue SNEY[YOY PUB IAWIOA
€€E°0— €60°S 95811 1Zi¢l 16L°0S €61°L9 16¥°LT 008 g
£b70— 266'S 96T 11 86601 cOLsYy 15569 £669C  OOL JO SAUIANSEA A1 WIOL) PIALIIP O_ S1'860)o H-(3 8SE1)H ‘saouasyyip Adfetnua syy ._&aoo 3o (9 w aseanur fexSojouonyd,,
165°0— vaL9 L8111 ve €95°9¥ 9EV°6S 8Ly9T 009 © uoddns 01 spuai ¥ ey g Ajuo paIapIsuod S] pue 23se] S1 vIEp Anowpomed uodre pinbi| mou A ut JouRdS L (M LOOZ-8THT) Anauttiofed
L6L0~ 629°L 23411 1S 11444 19995 16T 00§ uoZre pinbry Suneay =o:s_>u_ Aq jowr., Y 183 g = (DD punoy . suaydag *,_jow-, ¥ [Bd 140 F 68'L = (%D paumMuaap pue Answwojes
SE60— 1508 LEt vige ey we'ls ¥89°ST 0S¥ doIp y00[q wnununje Sunexy uoneiad] £q (Y L8S1-98E1) mo_%ﬁmﬁnu painseawt | *yp 3 unypney) suonednsaaul [pluauadya oMy u3aq
Lori- SLy'8 LSEI 6£ST w6 6£6'8Y 91EST oov A ‘10ddo: b Lused N t T, 3 A N M
STe 1~ 2638 81 81 1261 Py asd €L6VT  OSE dazy sy ‘raddod pinbiy jo Audedes 1eay ap 10§ | _[owl-, 3 [E 08°L JO UONIIY3S At pue "[0 72 URYNH JO UONEN[RAD [BINLID ) AJUIS
£29°1- 06 LSE Y00 129°1p WLy obyT  00% Kdonyu3 pue Ajioedes jeaH
L9 I~ 9EE6 LSBT 0 [eréni g 09y Wyl SI'86T
00T “pioby| pue [1sK1d A u3PMISG (A ST'36T)H
o —01 85€1)o H “Adjeyua ur Sduatayip g pue 4™y Suippe 4q [e1s£Id oY1 Jo Jeyl WoIj P3IRINo[ed sI G]'g6T 12 UONEULIO) Jo Adjetpua sy
uoneuwnod jo Adjeyiuz
N 3of OV oH'V  CLH-H  LI(CDH-9]- .S D we
1-lout- 110w, _N-f 1-10U-PY $°0 ¥ SET'El = H™Y ATOFO08SEI =L
eJI 1'0 = ,d = amssazg vl prepuris M ST'R67 = L = amyesadunay, aduasapey Adequug | (_[ow-rf [£68°11] = (A S1'862). AV o,y £ [079° 1] = (1 $1°862).S

()*nd (no) Jaddoy 9¥5eo ="y ainon {no) saddon

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



(149)'n0 (nn) saddon

MALCOLM W. CHASE

1008

LL61 [ " INTHIND “SNOIATId
6LS1- 8E60TE 661°V6T— £LS6T1 w00L8 cCy6ll 8Te (1404
[ g B 9¢5011 60SVY6T— 88T wres $T9'811 8le 006€
LET- $91°001 OBV — o174 10¢°68 oLLLt 8T 008¢
A4 Bl $9L°68 6STS6T— 61L611 BESY8 68911 WRTE 00LE
IsUi- SE6L £OL$6T~ 143 4°13} 59°¢8 $66's11 h22:¥4Y 009¢
60— L1689 $61962— IST°Elt L8 690°C11 42749 00S¢
668°0— 8885 LELO6T— 998601 0818 LITPLL r8te (09,44
o9L0—~ 1808y 8ICLET— 1857901 6£8°08 LEVELT YY8TE 00tE
£190- 95S’LE 1L6L6T— L6T €01 9r86L oTITH 8TE 11749
oSy 0— 00'LT S9T8E6T— £10°001 178°8L £80°111 H8TE 00t¢
8870— 1591 60v'66T—~  8IL96 LLL 900011  t¥8T€ 000
801°0— 966'S YOTO0E~  ¥HYE6 1£9'9L €63'801  $YETIE  006T
||||| req i = ALOVONd —--—--— 085’16 ¥€09L 7801 Y8TE 19TEV8T
0 0 0 681706 ovesL oyL Lol ¥v8TE 0082
0 0 ‘0 SLE98 oLEyL or$901 8TE 0oL
0 0 0 165°€8 osI'EL 90L°501 $rRTE 0092
0 0 0 20808 968°1L 810701 big x4 05T
0 0 0 wu $8S°0L 1L9°701 b2 74% (1024
0 0 0 LELEL o 6LT101 +Y8TE 00T
0 0 0 €SV0L S6L°LY 618°66 r8Te 00T
0 ‘0 0 891°L9 L0E°99 6T86 b2 2147 (v ¢4
0 0 ‘0 ¥88°€9 Ly 68996 8Te 0002
0 ‘0 0 00909 o11'e9 ¥00°56 b 2474 006t
0 0 0 SIELS LBC19 (3241 ¥8IE 0081
0 0 0 1£0%S 6565 15£°16 8T 0oL
‘0 0 0 SYLOS o'LS 09¢7°68 r8Te 0091
0 0 0 Fa 44 665°SS orTLs ry8Te 0051
0 0 0 ey (1 4% Y68 8 00,4 ]
NOLLISNVYL 86LTY 65Y°TS YL6'E8 H8TE 000°85€1
ANOIT <—-> TVISAYD 099'67 65P°TS 00EvL €5€°€€  000°8SET
0 0 0 e 9IS IS s 1TE 00¢1
0 0 0 £€97T ors6r 89£°0L 6150t v 4741
0 0 0 91T 16078 0L 6Ly 6T o011
0 0 0 £E€L81 1879t 6649 79987 0001
‘0 0 0 668°€1 3 4% 44 600779 6+0°8L 006
0 0 ‘0 £rel 9EL Ty 6€L8S vob Ll 008
0 ‘0 0 66€£01 Loy £01°SS 966'9T 00L
0 o 0 sWwL Lor'se 18605 1849 009
0 0 0 SoI's L66°SE 0TSy T16°sT 00§
0 0 ‘0 SISE 1Ho'se 63V°ty 989°¢T osy
0 0 0 6£ST 9EIYvE yey°ov 81E°ST 00,4
0 0 0 a1} vorEe LnrLe SLEFT 1.4
o 0 ‘0 SO0 ¥or1°€E j1 313 P 00t
0 0 0 0 o1°ce yo1ee urrl  SI's6T
0 0 0 - €95°EE SI6'8T WL 0T
0 0 0 STET- YSESE OELET €97 002
K 0 ‘0 sEEY— yives ¥€0°01 01091 001
‘0 0 0 LO0S~ ALINIINI 0 0 0
*S[IE}3p 10} SI AIDUL ) 01 J2J9
3 301 OV AV CUH-H  UCDH-.0)- S Do EI3p 40§ SIAGEL ENPUAIPUL 4 d
w-pou D -po ML pinbil ) 8SEl  daoqe
BdW 1°0 = 4 = AmsSAg 3jEIS prEpunlS M STB6T = L = umpeaadun], 2dua)ay Ldrepuy sk M 8Sel O
(149)'no (no) saddop 9¥5'€9 ="t aindI-1V.LSAHO (no) saddod

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



1009

NIST-JANAF THERMOCHEMICAL TABLES

(6)'n

{no) saddon

T=a 1) v861 $5quaides (INTHAID

(e §) L6t unf .SNOIATAd

0 0 ‘0 ¥ETIS o111 SEOVE 0009
0 0 0 SR LY LPLOIZ Iv6'E€ 0065
0 ‘0 ‘0 Sty 0ZE0IT SSEE 008
0 0 0 901y $88°60C SYLEE  0OLS
0 0 0 L69'LE ISve0t Ib9€€ 0096
0 0 0 6£CHE 010°60Z OESEE  00SS
0 ‘0 0 T660€ £95°30C 6OFEE  OOVS
0 0 0 13- 9%4 1117807 6LTEE  00ES
‘0 0 0 SEEYT $$9°L0T IETEE 00T
0 0 0 gt 61'L0T 1867¢  00IS
0 ‘0 0 el $7L902 6082¢ 000§
0 0 0 &Sryl 052907 1797€  006%
0 0 ‘0 Lz 0LLS0T £IvZE 008
‘0 0 ‘0 L3610 ¥ST50C S8ITE  O0LY
0 0 ‘0 1350 T6LT0T 9£61E  00SH
0 0 0 1097101 Y6THOT 9o'lE  00SP
0 ‘0 0 6vr'86 63L€0T [Vigi 0044
‘0 ‘0 0 LTES6 LLTE0Z IS01€  00gr
0 0 0 66T26 8SL707 LOLos 00Ty
0 0 0 L3168 1€7°20C 66605 00IY
‘0 0 ‘0 (AT 969°10Z SY6'6L 000V
0 0 ‘0 2618 $S1°107 €65°67  006€
‘0 ‘0 0 99708 709°00C L6067 008
0 ‘0 0 6L LL 000T 1987 0OLE
0 0 0 6£SvL wuyesl £918C  009¢€
‘0 ‘0 0 owLIL 163°861 0894z 00SE
0 0 0 €00°69 00€ 861 081'CZ  OO¥E
‘0 ‘0 0 0199 L69°L61 €199  00EC
‘0 ‘0 0 69969 780°L61 197 O0ZE
‘0 ‘0 ‘0 SLO'I9 £57'961 E95T  00lt
‘0 0 0 26C8C 018561 WISt 000¢
0 0 0 209 51561 €597 006C
||||| 52q | = ALDVOMd —————  LS9PS 1LLvel 6LEVT 19TEVST
$80°0— 8LSY SH0'10E LO9'ES LY Y61 vLIVT  00ST
¥620- 7811 SE610¢ €izIS vRLE61 SILET  00LZ
6150- 0Ig'ST ELSTOE €98'sy 1L0°€61 BTET 009
£9L0~ S6v9¢ 6 E0E SETOp 860761 88T 00ST
£Z01- 60Ty SOTIOE ORTHY 1357161 0T 0oL
SIEi— 196:LS S16°C0¢ €SOy 661,061 €LITT  005T
€691 — 12189 26690¢ OSE'6€ 066681 ST 00
186'1— STI6L LO1°80€ 9LY'LE 51631 o1 0017
yoeT- £€5706 15T60¢ STSSE 187881 Y1z 0002
06LT- L6V'101 P6E0IE £6£€€ SLELSI 0£ZIZ 0061
T E— €25zl 5 11E 115415 0£v'981 160712 0081
86L€— yI9°€Ti ELTIE yLI6T €S8l c860C  OOLI
00Fy— SLLYEL EE6°EIE 6L0°LZ covysi 60607 0091
SROG - 11091 o£I'SIE 16672 SICE8 9s80Z  00S1
0L8S~ STELST 0££91 L06TT 93128 €80z  oovl
708'9- 637691 $990¢! 9I¥0T 98608 €080  OOfl
16L— SPLI81 EILIg LBl 6IL6L €6L0Z  00Z1
9TT6~ 3TVl 629°Ce £99°91 08¢'8L 88L07 0011
LO%01~  86390Z oSV°EEE 635yl £969L. 18L°07 0001
SPLTI-  ¥6S6IT HTYEE 0ISTi 9%t 98L0Z 006
TLISI-  OLELEL 606 VEE 1€5°01 VIEL o3L07 008
66T8I—  OECSYT $SESEE £5E'] S0CTL 98L0Z OOL
9LyTT~  6LI'SST osiote ¥LT9 oLy oL 98,0 009
veesz-  LZTILT 169°9€C %61y LS9 98L0Z 005
Wi~ | T8LLT WHotE [14%3 65619 o3L0L  OSY
SEILE-  69CHET SLI'LEE Lz €ITL9 S8L0Z  O0%
LTyer—  §86:06T 96E°LEE SLO'T 05999 93L0Z  0SE
Wis—  0E9'L6T £65LEE 2€0°0 16€99 o3L0Z  00F
L81TS-  LISLET 00F°LEE 0 L6€°991 L6€991  9SLOT  SY'S6T
18C69-  90CHOE 19L°LeE 10071~ 6£L°991 9ELTI1  98LOT  OST
gzZI8-  1I01E SRELEE 0T 26T 891 160861 98,07 00T
LY691—  ¥SYhie 618°LEE 6liv— g8l 059Vl 98L0C 001
ALINLINI  607°9€€ 60V9EE L619— FLINENI 0 0 0
) 301 OV HY  CDH-H  UICDH-9)- .S o) Wi
1 1o o 110w, M-f

M ST'B6Z = 'L = umesada] 3ouasa)ay Adeyqiug

“(8L61) ‘0960—8L-4L-4SOV 1doy *Auedwo) feonuay) moq Yy, *Asumoc  °f,,

"[ZS61 ‘[ SWNIOA ‘Lop Feman) SAN jo wuday] 0L61 ‘[ RUNJOA S€ SAN SAYSN “PuBl§ ng "N 'S ‘1 “WOoON g "I
*(1961) Parp uoren[ead 12ddo) t€L61 ‘OO

“Arg S[EWIN STEPN JO KI3150§ UROLAY *SJEIS JO sotuadoy] SMueuApOUL], AR J0J SAEA PAISIS P 42 ‘TEs3 'd Y VIR 'Y,

(9961) 8¥T ‘TS sndiSjog Loy PedV 19§ P “[Ing ‘Xneureg “q PUB H[SUd;,

(6961) 69 [T *€] 1D 19s "uojod "PRoV "{Ing ‘BYUO[OD °f PUB Kysmoxdnryy,

(£961) TET ST WD “PonN ‘S10u]  {IYED TV °f PUB WNBGUYISTY d "V,

*(1961) 1€ ‘L JuoD *208 “Smyerspy Jod1V °g °D Pue “12d00H M "D ‘UVOSIASUD °d,

(8961) S8¥ ‘91 W BV “AqRq g f Pue SO "W "N,

*(S961) 61¢€ ‘01 'red “Sug WD °f So¥eS *N Y PuUB ‘SIAW Y T YPRULODIN "W Ty

“(LEGT) 911 ‘6§ 208 WD WY °f ‘UOLON °f *f PUB ‘AWOQ "M d ‘IFYSEIN “T 'V,

“(9561) 9801 ‘8 SIEWN ' ‘SIE[]9Z Y "D Pue SLUOW °d °f,

*(€561) 6ZS1 *SL "208 "WYD Wy °f ‘YsISH N He

(€S61) LOVT SL "20S WD "WV °f ‘L] H "M PUE ‘uosuyof 7] "H “SPRMPH "M [,

*(8L61) £06 ‘01 "ukpounsay], way) [ “ukpounrayy, 03 saneA £3Y uo dnain Jse), VLVA0D ‘weulreyd ‘xo) °q °f,

S$3%UaIdJOH

41"S3npaood 5o N pue |[1j WAYIP JO 35N PuE (] [<K) SAEIS PAUIXI INEY A JO UOIRIPISU0D annba Lews 3 0009
SA0qE SUOHE[N[ED 253Y) JO UOISUIIXT “SIURISUOD [EIUNUTPUN} 4} PUB ‘SSBUI DHUOE JANE[ S U SUIRLIDUR OF 0P ST ( §1°867),S W
Ayureusoun papodas sy, “aumiesadwa) syt e | _jow-, 3 [ [00°0 JO SUOHELIEA Surmoys uonouny £313u9 sqQID) AP ) 0009 O3 dn ]34 ZI>U JOo
uotsnjoul 3 poe ‘ampaood 1o 10 A (1| ~p = ¥ 10j) S]oA} Suissnu parewnsa g Jo wapuadapur are swonduny dnweuApounRp A ((E)n)
10} JEY) SIRdIpUl SUOHRNO[ED AL, "A[19[dwod IS1| 0} SNOIAUNY 00} RUB S[IAJ] PIAIISO AL], 'UOHBIAI[ES 3y} Ul PSR AUB ‘S[IAJ] pACWNSI SB
113# 52 ‘3100 AQ P3IST] S[9A3] [[2 ‘S[249] SUIK] 153:0] P PUE 3EIS Punoid S AJUO PIIST] SAEY 9 YOIV PIAIISGO U33Q 10U JARY S[IA3)
_uosmvo.& Ajreonasoaq Aumu 2snea3q 19jdwodut st ‘BOO Aq u2AlS ‘siySiom wmuenb pue s[9A3] £315u3 J1UONIIYS UO LONEULIOJUL Y],
Adonu3 pue Ayvede) jesy

‘o1
uATnH vl UIAIS AU SIOUAJAI [RUOHIPPY (1 XneLreg pue jijsuod pue ; euo[os) pue Rysmoxdnry & IIYED) PUR WNBQUAISITY 1012 om.>ut0
n..S._nQ pue s3jAN o 1D 12 YORULODOW ([0 12 |[BYSIBN 'SIB[]9Z PUR SLLOW YSIOY [ 42 SPlempy JO SIUAUIMSENRU A} UO PISEq Sem
anfeA SIYL *, VLVAOD AQ PIPUSUILOIAI 30[RA H[I S1*, _[OW-PITT F 'LEE = (A S1°862). 4V ‘(8)nD Joj uoneursoj jo Adjeiua pardope gy,

uopjeunog jo Adjeyiug
4 £89°€8L0E ud,
[4 20£°6£50¢E “g,
¥ TEPSHIEL “q,
9 $957021 1 wq,
[4 0000 g,
3 w2 %3 s
sSSP, wnEnd) pue S[3AYT JNUONN|T
oD T F 97Lee = (1 ST86T) Y -foul- S f 6Z0'0 F L6€99T = (M S1°862).S
(10W-DI TT F $'9€€ = (1 0) H'V W2 $0 F TLIETY = (8 ‘MO)d1

{no) seddo) gpgeo ="y SYD 1vaal (no) Jeddon

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



MALCOLM W. CHASE

1010

{B)inp

{.no) uoj “1addon

(eq 1) $861 12quadag "INFIIND

1ro-
$ES0—
799°0—
Y6L0—
1£60—
T -
61T1-
1LE°1—
8IS 1—

198°6L1—

130

BIN 1'0 = ,d = 21055314 Ajel§ prepue)g

(une 1) L2161 W[ SNOIATYd

€ITL £6¥ LE8 165811 LS6¥9T  TILYST  S6LOT 0009
8L€°09 YEL9E8 Tsyoll STOVOL  T9CYRT  L6LOT 0065
0£SEL $96°SE8 Uil 887497  LOO¥SZ  96L0T 008§
89998 981 5€8 TN SY6E9T  SYOERT  96L0T  OOLS
£6L 66 LEETES €101 96'€9T  LLTEST  S6LOT 009§
+06°211 865°€E8 £E1°801 WTEOT  TWETST  ¥6LOT  00SS
00091 LBLZE8 50901 1887792 1Z§°78T  ¥6L0T  OOVS
180 6€1 £€96°1€8 SLE'E01 vISTOL  TEVTST  €6LOT  OOSS
LY1°TSH 9TI'Ics $68°101 WIZ97  9EL'18T  €6LOT  0OTS
961°591 PLTOEB 918’66 19L 197 TECIST  T6LOT  OOIS
8TTBLI 90678 LEL LG €LEI9T  1T608T  T6LOT 000§
£rT 161 075878 859°66 6L6097  10S08Z  16L0T  006F
667107 v19°L78 6LSE6 9LS'09T  TLOOST  16L0T 008y
9ITLIZ 189918 00516 99109T  ¥E96LT  06LOT  OOLY
PLIOET SEL'STR 17768 SYL'6ST  LSI'6LT  O6L0T  009%
11 %374 8SLYIS8 WL 126657 OELBLT  68L0T  0OSY
Y0957 €SLEL8 £9758 SBR'8ST  €9TBLT  68L0T OOV
S16892 91L'TT8 $81°€8 OvP'8ST  SBLLLT  68LOT  O0OSH
ZRLI8T Lro'1z8 SO1°I8 $86LST  96TLLT  S8LOT 00T
€267 wsoLs 9T0'6L 0ZSLST  S6L'OLT  88LOT OOl
9t LOE 66£°618 SY69L SYOLST  TBTLZ  8SLOT  OO0OF
07T0ZE 9IT'8I8 698°PL 865°9ST  SSLSLT  L8LOT  006E
YLETEE 066918 06L'TL 0909ST  SITSLT  (8L0T  00SE
PEISHE ozLsis 1LoL 0SSSST  199VLT  (8LOT  OOLE
0€°8SE torvis ££9°89 LZOSST  160PLT  L8L0T  009€
ST0°ILE 6£0°€18 5599 06F'¥ST  QOSELT  LBLOT  00SE
LEDERE ST9118 SLY'Y9 OF6'€ST  €06TLT  L8LOT  OOKE
£0096€ 091 018 L6€°T9 SLEEST  €8TILT  9BLOT  OOEE
YIL'BOV Sr9°808 31£09 YOLTIST  €Y9ILT 98LOT  00IE
61 1Ty 8LOLO8 6£7'8S 961'TST  €860LT  98L0T  OOIE
819°€EY 197508 191°95 I8C'IST  T0€0LZ  93L0T  000€
SR6°SHY £6L €08 780%S 8Y6'0ST  L6S69T  98L0T 0067
148799 $ZIEOIL  +00TS S6T0ST  89%89  98L0T 008
LS8y ST STE6Y 19°6¥7 TRl 98L°0T 00LT
6£5°80S 6LCI0T  oYELY STERYT  LICLST  98L0T 009
yIETES 90570011 89L°SY SOT8YT TIS99T 98L°0T 00sT
yLOPSS €ET6601  689°EY O¥LYT  €99§9C  98L0CL  00¥T
L8L°9LS 198601 OI9'IY 189°9YT  6LLYST  98L0T  OOEL
T97°665 88YLOOI  TES6E 98g'SYT  SSYEOT  98LOT  00TL
260779 SI0L601  ESPLE €SOSYT  888T9T  93L0T 001
699 WI9601  SLESE SSITYZ  #LSIST  98L0T 000
wTLo 69TSEDl 96T €8TEYT  LOS09T  98L°0T 0061
YL '689 L6ETE01  LITIE IWEWT  v8965T  93L0T 008l
w0t PITEE01  6E1'6T SSEIYT  Sov'8ST  98L0T  0OLl
LO9¥EL 1S9T601  090°LT €IE0PT  SETLST  98LOT 0091
LS6'9SL SLLI60I  T86WT 6ET6ET  YESSST  O8L°0T  00S1
8YT6LL 9060601 £06°TT 001°8ET (1.5 4494 98L°0T 0oor1
6£0°208 $91°€011 T80T 1069€T 616TST 93L°0C 00t
£91°578 SEIZTOIL  SvL8I yESET  9STISC  98L0T 001
S61°8¥8 €L60011 19991 S6TYEL  LyY6YT  98L0T 001N
9II'1L8 1ZU6601  68SH1 USTET 9LV 98L°0T 0001
606'€68 86¢'8601 OISl OLEIET  SLTSYT  98L0T 006
165916 LIOL601 {2401 88L°62T 8T 98L°07 008
910'6£6 ¥8SSE01 €568 611'STC  TSO'OYT  S8LOT  00L
UTI96 017601 $LT9 16£92C  8¥89€T  93L0T 009
SLTER6 $OST601  961F L99PTL  8SOEET  98LOT 00§
9166 SLL'1601  OSIE PSYETT  89F0ET  98LOT  OSY
€967001 w6060l LT QVETL  OW'8IT  98L0T  OOF
099°S 101 0510601 8L071 $9STIT  PYOSIT  S8LOT  OSE
6£79701 80€6301  8€00 TIEWT  ovTIT 98L0T  00F
8299201 LLT 6801 0 1€ NCWWT 980T SI86T
1001~ ¥SOTIT  0S98IT  98L0T  0ST

00— €1ZyZT  TIOVIT  93L0T  00Z

611y— WBLOYT  yO9661  98L0T 001

6881801 L61'9- FLINLINI 0 0 0
OV 'Y CD.H-H  UICDH-~.0)- S b’ wir
s fow- oy 310, M-

N SI'867 = L = amjwsadwa} 2duay Adeyquy

(B)ino

"8L61'8Y00-1~SL—0T9¥¥ "ON 10RNU0D ‘0960~ dL-¥SO4V *Auedwo) onusy) moq sy, “if “Asumoq -y °f,

l6v61 1 AwnjoA Loy renand SEN woyy pauuday] 1L61 ‘T AWINIOA'SE-SEN-SAUSN “PuwIS “Ing N 'S () “MOOW F D,
"T861°1L-SAN-SAUSN “PUIS “Ing “IeN 'S "M ‘el O 'S pue UIAY] Q "Y,

(2L61) 1 *ddns ‘g wreq Joy "wBy) AU [* g2 presg N ‘§0IUR0Y ‘W H,

“(€L61) £99 “T ®1ed J3Y ‘WD sAyd °f J0]AE]L "N g Pue U4oD Y 'F,

“(0L61) ‘vE-SEN-SQUSN “pumIs "Ing BN § ' ‘VOOW T I,

T8IE—€ ‘G)_3 * $8-0£—6 ‘(S)nD :s3jqRL, [EIRUIYIOULYL JYNVS,

SaJuUIBOY

/Smp3301d JJOIND PUE {1} JUIJIP JO ISR PUB SIS PIUIXD Y} JO UOTIRISPISUOD
aumnbar Azw 3 0009 3A0QR SUOHIEINIED 353U JO UOISUSIXE "SIURISUOD [BIUSUIEPUNJ O} PUB SSEUI JUO SANE}AL ) Ul SANUIEUIDUN O} NP St
1 $1'867),5 w Kwureuaoun papodas ), S3lels PaldxXa IN0J Is11) Y pue Aels punoid g £juo 151 3 Y 0009 O SuondIUNY dHUBUAPOULIAY)
SU) UO 13133 OU STY SABIS PAIXI SN JO UOISTIOUL DU LIS punosd Y 2A0qe | WD §9 §{H99 SI LIS PADXD 1XdU 3N, “SIATIS
P3110X2 IN0J 1511 AY) PUE Atels punol3 s wel) JYI0 S[aA3] {[e Jo A315u3 Y31y Y Jo NS B ST SIYY 3 OO OF SUCHIUNS JIWBUAPOULIAY) 3
U0 139JJ3 ou sey ,‘uonouny uonnred A ul voneUnUNS 3 Jjo SUMND puw S1343] Suissiu 33y s ul[jy Jo POYIW I|qEUOSESI AUE TR ‘S]IAI]
pasarpad £[eonasoay) Kuews asnessq Isopdusosur sr 97 UOOW £q uaar8 ‘siyBrom wniuenb pue s[aas) 5153 (UGN UO UOHELLIOJUT K[,

Adosjuz pue Aypoeded jeaH

uonNd3f2 AP Jo Ad{EfIua 2ty SIPRIOX3 IR LOHUIAUOD

UOY 21 UL p3sn 3q 01 Si 1 1 o Y L61°9— AQ PISURYD 3q PINOYS (N ST'86T)HEY , [P 12 A20ISUIS0Y Aq PISSNISIP 13333 PlOYSany) OF

pue sardjeyiua a5y o uoisndul o} anp A313u3 ploysany) ameadiial WOO B wosy SIIP (M S1°86T *_2 + 1D & nD), [Py (8)_2 pue *(5),nD
“B)nD 30} (3 1 861), H—( O). H ‘sardfeyua VNV qiim (nD)d] 8uisn £q (N 0 8 *nD), 1Y Wo3j patenofed 1 (Y S1°86Z ‘S BN PV

‘ziEp (enumod soureadde

PUE UOHIEZ(UO] [PUOIIPPE PIZLIBUALNS IARY (SEI] PUB UIAYT PUE , ‘JD 12 YI0ISUISOY * SIMRISUOD [BIUSWEPUN) VLYAOD €L61 A} WO PIAUSP

STUIMYM ©, W [} 997961 10°0 = ,_ W | “1030e) ) Suisn | _jour-pf OF , WD WO1j PILISAUOD ST W] UOHEZIUOI YL L 200N wouy (,_jowr-ry
9000 ¥ 6Ly°SpL) | WD G0 F T LI€Z9 = (D)d] Jo 3npea didoosondads a Suisn (3 0 *8 ‘D), 'V woyy parenoed s1 (3 o ‘3 *,0D), IPV

uoneuuod jo Adjeypug
S TSY979T I,
£ 1€°866£T 'q;
S €0°LY8TT q,
L 09'87617 a,
] 00 9,
3 o 3 Elialy

siySiap wmuend) pue s19AF] dluonds]g

(10w {£47 6801) = (3 S1°86D 'V

ke 110, £ 200 F 11€72T = (1 ST 862).8
10U 1°T F 61801 = (N 0) 'V

1-W3 60 F 7699691 = (8°,0D)dl

(.,nD) uoj “1addod spsysEg =W SV v3ai (.n9) uo} 4addon

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




1011

NIST-JANAF THERMOCHEMICAL TABLES

(6)tno

(_n9) uoj ‘1addoyp

0597~
0197—
895T—
ST~
£87°T—

6£¥°T-
£6£°T—
oel—
66T~
15TT—
07—
[$4 X2t
L60T—
woT-
L86'1—

N30

(529 1) $861 1quaidag JINTIAND

FOPFOL pISSLT- 61581 6LTE0T  TEOETT  98LOT
19L%67 stsuz- ool L6700 T89TLT  98LOL
SLI'SST 9TI6oT—~  TSEVII 019707  LI€TLT  98LOT
LYoSLT wLsoz-  €8TTIL 9T0T 9961 98LOT
6L1997 UEeT-  +0TOIL 816100 865T1TT  98L0T
1LL95T 61006sT-  STI'S01 $OS'I0T  €ITITT 93L0T
LY LISST- L0901 €0Z107  T¥R0IZ  98L0T
S€1'86T LEETIST- 696601 LE800Z  €S¥0IT  98LOT
S1687 9I06rT— 068101 €9V00T  LSO0TT  98LOT
9SL'61T olLyT- 11866 €80°007  ¥S961Z  98L0T
199°01Z IWwT- UL 969'661  TYTEIT  98L0L
£69°108 6rI'6EL—  PE9°56 106661  TI8IT  98L0T
1297761 L6FSET-  9LSE6 663861  v6E€BIZ  98L0T
9LLE81 19T~ L&Y'16 68v'861  9S6LIT  98LOL
0S6FLI 197617~ 8168 0L0861  60SLIT  98L0Z
$61'991 18T9TZ—  OFEL8 SOL61  TSOLIT  98L0T
LOS'LST 6T1'ETT-  197S8 LOTL6!  S8SOIT  98L0Z
T68'8Y1 LOOOIT-  €81'€8 9L961  LO1DIT  98L0T
6vE 0PI 616912~  $OU'I8 80961  SI9GIZ  98L0T
08gI€1 19%€1T-  STO6L €v8s61  LIISIT  98L0T
L axa] ISTOIT~  LY6OL L9T$61  YOOPIT  93L0T
€SIl 8UTLOT-  S98VL 188761 SLOPIT  98L0T
816901 E0T—  06LTU BET61  8ECEIT 98L0T
OSL'86 6507202  TILOL USE6]  €86TIT  98L0T
85906 61T661—  7£9'89 6rEE61  PIVTIZ  98L0T
98 9961~  ¥SS99 €IgT6l  SINIT  98L0T
FAVA 73 £89°¢61— SLY +9 9Tl 9ITIIT 98L°0T
85899 066061—  L6CT9 69161 SO90IT  98LOZ
S80°65 6vE88i~  8IE09 SIT'I6 996607  93L0T
v6CTIS 8SLS8l—  6£T8S 61S061 9060  98LOT
S8LEY 8I1T€81— 191°9¢ 06681 ¥79°80T 93L0T
1979¢ STLOSI- T30S oLTe3l  6I16L0T  93L0T
86€°CE 9Ll $00°ZS L19881 06110  98L°0T
649°9¢ SYO9TL STE6Y €618l pEy90T  98L0C
ooy 676671 HFLY WTL81  0S9'S0T  98L0T
12Ser €19°Z€1 LSy LI5981  YESPOT  98LOT
ISI Ly 868'SE1 639 €% I8L'S81  986'€07  98LOT
81605 81 6€1 [OER) 4 010 681 101°€0Z 98L0T
TIPS Loyl S68 S0TF8l  LLI'TOT  98LOT
L88'8S 1sLevi £SV°LE sLeest oIT10T 98L 0T
£01°€9 €061 SLESE 605781 961007  98L07
€319 0TeTSI 96T £C 909'181 01661  98LOT
9¢0TL S09°sS1 LIT1E £99°081 2900°861 98L0T
Lol 688 851 6€1 67 LLo6Ll  8IS961  98L0T
10,68 £LET9I 090°LT Svo8LE  8SSS6I  98L0T
£€898 8SP'S9I 86T 9S°LLY 9TY6!1 98L°07
68176 w89l £06TT €ZyoLl  TRLT6!  98LOT
$€€ 86 8S1°681 $780L €TSLl  WTI6l  98LOT
171°501 987881 ovL 81 OS6ELT  8LS681  SBLOT
66111 187161 19991 LI9TL]  69L'L81  98LOT
STS611 981'F61 63SV1 00TILE  88L'SST  98L0T
6€1°LT1 00 L61 0181 869°691  865°€81  98L°0T
¥90°SEl L6L 661 1£4°01 1resol osrisi 93L 0T
yeeerl 125707 €568 WY9l  pLESLl  98L0T
166 151 $61°507 yLTY €ILYOl  OLISLT  98L0T
160°191 SI8°L0T %1 ¥ 686291  ISCILI  98L0T
0£8°S91 S01°60T osi'e 9LITOl 061691  93L0T
ziLoct 186017 Ltz OSYI9L WLl 98LOT
€SLsLl 8¢9°11T 8LO'1 L88°09F  L96'€91  98LOT
L6081 PLETIT 8€0°0 ¥€9°091  T9L'091  93L0T
6917181 0z6zIT 0 ¥E9091  $€9091  98L0T
10011~ 9L6'091  €L69S1  98LOT

ooz SESTOl  pECTSI 98LOT

611Y— pIl6LI  (T6LET 9BLOT

926 LIT L619— HLINLINI 0 )

D'V MY CDH-H  UICDH-D)- S e}

oy -fowy -

BJIN 1°0 = ,d = 3anssad] 3jEl§ paepuels

SNOIAT™d

i

M SI'862 =1 = umeradway Budjay Adjeyiuy

(6)tno

(_ng) uoj yeddon gs9vs o ='W SVYD 1v3al

"(9L61) ‘suquie)) ‘ssatd ANsISAtUf) 35pUQUIED P PIE *suoj 3AnE3aN ‘AassEN "M 'S H,
*(LL61) 1 ddng ‘9 mieq Joy ‘woyd sAyd °f “Jp 12 [xeaq "y NOISUISOY W “Hy

"(SL6Y) 6£S *p BIRQ J2y "wYD sAyg °f 19810qaus *D ‘M pue dooH H,

(EL61) £LET '8 "SAYd WD °f *13815G3Ur] D "M Pue Bauusg v Y ‘dooH H

"(S861) TEL ‘pI BEQ §2y way) sKyd [ ‘32815qaury -3 M pue dooH 'H,

T8-1E—€ (M) _3 *p8-0£-6 (8D Iso|qeL. [eoruayoouuR| ], JYNVIL,

Saduassjey

“ISIX3 SIIEIS PINIXS J[GEIS OU JBY) SWNSSE M *SIIEIS PIAOXD AUk JO AUIGRIS 3Y) O) S8 IIUIPIAD
[euswiLadxa Aue SujoeT (10 42 YooIsuas0y pue ,Ja31aqaur] pue doloH 4q uaaiS st (8)_n) 10y uoneanSijuod Juondspe Sels punaid syL,
Adosjuz pue Aoedes 1eal

U023} 3y Jo Ad[epud ) SIPRIIXI JBYL UORUIAUOD

UOJ o Ul pash 9q O3 st 1t gt ,_[ow-1Y L61°9+ Aq PIsuEyd 2q PINOYS (M SEB6Z).H'V ¢ [P 12 Y00IsuIs0y AQ passnosip s193jJ3 pjoysany) )

pue sardjepud 2531 Jo uoIsT|IuE 03 Inp A3Iaud Ploysany) amMiesddiua-woos B wody SIIP (M S1°867 *_2 + 1) « _nD) 'Y (§)_2 pue {(E)nD
8)_02 105 ‘(31 S1'86TeH — (A 0D H *SAAEYIUD VNV Yiim (1D)VA Sutsn £q (Y 0 ‘S “nD), APV WOy poureIqo st ¢y §1°862 ‘2 *_ND), 'V

o KSSSE pUR 1D 13 Y3015U350Y , ,'19813q3ur] pue dOJOY JO SUOISSMISIP [BINLD Yy Ul paureiqo aq Aews (§)_n) Uo UOHEULIOHUL

[euontppy Apmis Anawonoads uonoa)? Juawyderspoioyd ase] 8 U0 paseq st £ 19313qu1] pue do10H AQ PapusURLOI3I ‘3NBA STYL *(,_[ow [y
$96°0 F £8v°811) A3 010°0 ¥ 8ZT'1 = (nD)vA Jo Auige uond3ps pardope sy Sutsn (N 0 *SnD), AV WO} pare[nofed st (3 0 ‘8 _nD), HFV

uoneunod 30 Adjeyiugz

1 00 S,
'8 T ) a(wg
WS1om wnyuenb pue §249) 21U0103[g

110w 01 [026°212) = (N S1 862) 'V
- 10W-1 9Z6°L1T = (1 OV H'Y

(10U [ 1000 F ¥£9°091 = (X S1°867).5
A2 010°0 ¥ 82T 1 = (3 mD)va

(_no) uo] “1addon

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



(19)'4'np (3n9) epuon|4 seddon

MALCOLM W. CHASE

1012

LL6T 3R INTRIND 9961 k[ "SNOIATIL
ey 950°S91 — 619697 — $$6'501 L8t ySE6LI ey 000T
3897 gleoL — wsoLz— 1566 SLIPL 6rsoLl k4342 0061
L60°S wmw.m: - mmmmml m..%mw WM_: 99UELT  ¥VPO 0081 (1961) *T6S "ling S2u "Ing S "N ‘Sury 'O ' pue 33N "M N,
798¢ 81— - 811 £3£°691 [ 454 2°] 0oLl . . . REOU
8809 o681 — oESPLT - 3108 £ sI LLY'$91 v Yo 0091 (EL61) “HOX MIN "VHDNI T 'ON 3 . o .AME__SQE
1899 SUTEl—  OSSiZ—  GELEL 1Tl SIEIOl  peryd  00SI ® U0 S3U3§ VYONI spunodwo) dmwediou] sif pue 1oddo) jo somadoyd suruipounsy) ‘zienjued °g T pue YeW 'd 'V ‘Suy D g,
sLeL vOoL6 - 0L  L6TLO SOFE0l  FLEOST  BLEYO  OOL "69-0£-9 ‘(3 ")} ‘89-1€-T1
6v1'8 31870—  €SISST—  S9909 88TCOL  LOVTSI  99T¥9  OO0El (3 *0)feN ‘(8 ‘1)4rT 99-1¢—¢ ‘(3 ‘PO (8 ‘DY ‘$9-0t-6 (3 "D)DIEN ‘$9-0£-6 (3 1)DIT SAGRL [BRUNOIOULAL], JVNVI,
00’6 LOYLOT~  LSS9T—  BIYYS 266101 WEOFI  LSOV9 0TI saouasajoy
L6001 6£9°2HT— 180°89T— 9sU'sy alLs oWy L€ 0011
PLETL ySLLVT— WYL oLy 59°t6 sesel ovee9 0001
6Tl 0S0€TZ-  TeILT-  166SE 78668 SOL'SZI 0879 006 coury pue Asjjsy Aq parewnsd | _owr, N {8 COFSSH = (M SI862).S Pue 10 12 Sury Aq paewnsd senpeded 1eay Ry 1dope am
616v1 88Y'8TT— W6TLZ-  6hI6L 816¥8  pSCIZl LO0T9 008 KAdostu3 pue Ajioede) 1eoH
e e Bmas B R o e o
86807 "oy 9LT~ 3
. ; . . . )10t (23 01 FL9— = (M S1°'862
owL'sT 619y~ LT~ worn 956°0L (o211 9S9°LS P . . . v
1662€ G~ OG-  LSY'S 16699  vIS08 nwwm ped 12 ‘40D), 'V FAUIp am dope om yoiym | _[ow [23Y $9 = (H SI'86T) H™™V O Ped] ,I7 12 5wy JO SUONEINGE) XL °,_Jow [edY fL
Iy 9IVeST— L0~ 9600 €379 LI ©6ls 00¢ 01 g6 Jo 35ues X ur 3q W31 (O] S1°86T 12 *AND), H¥™V Ie) SIULIPUL ,_owW [2Y LLPS JO [IRD Jo ,uonewiigns Jo Adimpua ue yum Suofe
sy sye6sT~  SIE0sT- 0 599 IEY9 IEWIS  SI'RET (D3 WM I3 pue |DEN Yum BN DV {Im 1 JO uoneuigns jo sadieua jo uostredwiod v ¢ _jow [edY 9 Jo uonewqns jo Admpud
00T PAEWNS3 AP Yum | [ow [BY pF0E— = (1 S1'86Z ‘8 ‘AND) A’V paidope p Suuiquiod £q parernoed st voreuLo) Jo Adeyqiua gy
wo_ uoneuuod jo Adjetpuz
30 OV HW  CLH-H  UCDH-9)- S D w umowuf) = Y umowyup = =g
\Jow- 110w, S-f 11001 (81 = ££°087—) = (1 SI'862). H'V (o, 3 £ [1°T ¥ 268°9) = (M S1°860).S
eI 10 = 9 = Jnssa1d NS prepUnIS N SI'B6Z = 'L = Amneduid ] 302y Adequg | wmowyun = (3 0). AV
(19t 4'n (4nD) apuon(d 1addod eobbySTe =W TVLISAHO {4n0) apuonyy saddoo

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



1013

NIST-JANAF THERMOCHEMICAL TABLES

{6)*a'nd

(ano) apuon)4 saddon

[4144
LTy
3 4% 4
£6£°Y
244
wsy
(4154
L9y
LSy
LY
958V
wey
9%0°S
L60°¢
sLrs
£9T°s
99¢°S
88y'S
9£9°'S
2439
£L09
££79
ks o]
1199
8859
100
6Iv'L
640'8
o
ALINIING

M 30

(32Q 1) L2617 32qWa3q INTIEND

(ume 1) 461 $2quaRq SNOIATId

€2E0L~ £6V'6%E—  HHOTET YELTOE  SOVIVE
60£°SL— uyest-  1TiTL SROTOE  96SOVE
S6T 08— rest- T STVI0E  SLL'6EE
6178~ SEEEOE—  SITLIT €900  LV6BEE
19706 vIT6%-  GISTIT $8000€  OII'SEE
1756 YSU69E—  STTSOT SOV66T  YOTLEE
SIT00I-  LSERE-  89SEOL ZILB6T  6OVIEE
061S0I—  €I98%-  LYEB6I 800867  OYSSEE
SSI0II—  $SERE—  HOCH6I S6TLEL  ELVEE
IZISil-  60'89E-  LIS68I 1S967  O6L'EEE
LOOTI-  6OLI9E—  SOESSI SEES6T  L6YTEE
SWSTI-  LEEL%—  9EO08I 880°S6  C€66IEE
1966Z1-  €£699~  00'9Ll &EH6T  6LOIEE
663FEI-  66VOE—  T00°TLI LSSE6T  ESI0EE
ugeei-  SEOWE-  Or'LSI 1LLT6T  SIT6LE
VELYPI-  TSEE9%E-—  EICE9! USI6T  POTSIE
ofgerl~  HOSE- 1200651 SSI'l6Z  66TLIE
STEPSI—  SISTOE~  €OLVSI 626067  OIE9TE
ovesl-  IL6E9E- 65081 yaV'68T  SUESIE
ST~ PIVEE- el ugEeT  IEYLE
LITEOl—  LETE-  SITI WLLST  SSTELE
€S6ELI-  €LTI-  €50'SEl Y8987 THTTLE
veLStl-  L6SI9E—  OSGEE] 58T LI
08S€8I-  ILI'I9E-  ELS6TI 636¥87  6300TE
1LE88I-  6vS09E-  WISTH 6I0%ST  086'81E
opI'e6l—  v866SE—  S6LIZI OB SYELIE
Y06 L6I—  OEVeSE—  16LLIT 078 ¥899IE
(Y9T0T-  6888GE-  LOTEII S00'1ST  SESIE
VLELOZ-  bOERSE—  THREON SY66LT  SLTYIE
v80TIT-  LSSLSE-  S6%501 BT TOEIE
9T~ UCLsE-  poslol SYLUT  EELNIE
LSYITT- 90695~ 8086 9%E9LT  SOYOIE
WSIT-  8IYSS-  SpIv6 €IVSLT  9E060E
98sCIZ—  OII'bS—  SST06 €619L7  1T9L0€
085602-  IBLIS-  SLESR 9EEUT  LSI'0E
SSET—  LEVIS-  SOSTS UL 669T0E
TIVL6I-  SLOOS~  SYO'sL Y6TOLL  €90°E0E
wrisl- oLy~  T6LWL 0689 ¥V I0E
Sl0G8I-  BIELY—  SY6OL VLT SIL66T
sTLsLi-  9wESy- LS USHIT  0E6L6T
SETULI-  BISH—  OSTEY 1Yo 190962
ov6S9T— 9Ty —  LSY6S 908792 00I'6L
6evesl- LWy~ 1Y9SS STI'I9T  9E0TeL
6S8TSI-  LIEOy—  IEFIS OLE6ST  65868Z
LE1vI-  UE%E- 6Ly 9ECLST  PSSLST
WyeEl—  80SLE—  SETY SI96ST  SOI'S8T
€09TEI-  SOI'9E—  syov 109°€ST  €6v'Z8T
860°STI- WS- 9% SSVIST  €EY6LT
v80LIl-  STEOZ-  £06LE SSTEHT  LI99LT
U6B0I—  SITEI-  SwI'6L UEIT  SOVELT
OL00I-  pEI'Sl- ST SEYTYT  OVS6ST
LSy'T6- STLI- 91T I 11699
SHOT8— ISE91- 79611 88065 IVSTI9T
165751~ 05SI- 9Tyl STTIET 019957
96899 LLYI- €901 VBUEEL  63605C
15185 196¢1-  LIOL TREOET  IVHIL
969°€5— 009€l- 66T LTO6IT 6990
oTTey— HTEI—  TBvE UFLLT  TES9ET
0L ry- €06T1-  ¥SLl 90692C  LISIEL
£EI0p— ySTI- 7900 9%vy9IT  TOL'STT
£96'65— wsT- ° S6Y9TT  S6KITT
605°SE— [[xyd EO S OVOLTT  +OLOTZ
I8 0E— SO611—  wl't- W6 OU9EIT
9%61'17— STYi- L9 6I9VST  006T6}
T~ 9ITTI- €806 HSUNENI 0
OV 'V CDH-H  WICDH-.0)- S
1oy

2JIW 10 = 4 = amssarg ajels prepues

o6r'sy
191°8%
618°LY
oLy'Ly
Sy

D
s-low_N-f -
N ST'86Z = *1 = aameaaduwnay, 0wy Adpeyiuy

0009
0065
008§

¢ “88%

L

(6)4*ng

(4n9) spuonis saddod sovvvses ='W SVYD 1vaal

"(OL61) YHOA MIN “ssald uoureSsag ‘SI[NISON FUOIEIQ 01 AnE|RY eieq d1dodsandads Jolpa ‘uasoy g,
(0L61) SE *STV YIsIopmeN Z “SUd0], "1, pue ‘UUBWIALY, g *SeA0 °f *J *NOH °f,
"(EL61) “HOX M3N *VYDNI ‘T "ON ‘19ddo)) jo ASmyperapy
) U0 SIS YYDNI “spunodwo) suesiou] su pue 12ddo) Jo sontadoyd dmUBUApOULIAY L, ‘ZieIyUERd g <] PUR YBN A 'V ‘Sury D g,
*(8961) “uopuo “pr1 [[eH pue uewdey) “pa pug ,, ‘SN0 dMIOEI(] JO RNXS pue sAISIug UONRI0SSIQ,, ‘UOpAED "D "V,
"(9961) vL8 0L WD SAug °f FArISIR 1 °f PUB ‘PRUOEIN °q °f WY 'V Y,
“LL-1E-ZT (8 'RAND *LL-0£-9 ‘(8 “1)nD '79-0£-6 ‘(IS '9L~0£—9 *(3)43W SIqEL [eonuadoulAL, AVNVI,
“(LL6T) 6907 ‘I8 "W 'sAyd °f “Suem °S °f Pue USYF D 'L,
"(8961) LSHT ‘8F "SAYJ WD °f ‘PURIQUIPIIH 1 °Q,
$3JUaI9joY

4 U350y Woy uaxe) e e
PUE *™ ‘S[3AD} J1UOIII[D Y ‘dduepunqe 91dolost [ewniou Joj paisnipe 1D #2 J3OH JO BIEP SABMOIINU Iy} WAQY) Ale °4 pue °g JO SInfeA Y],
Adonug pue Ayoede) jeoq

*UOLTE[NQE] JUDAS o Ul | [OW-[B0Y L8 = (M ST'86T)H™V *,_lOw.-[ed

P1 = (1 S1'860). H'V pasn ;v 12 Sury “1oyS1y £jqeqosd s1 11 e 515938ns inq erep sidoosonaads jo vonejodenxs suods—e3ng sesui) e waly
s JOUI-EOY |8 = 07 SPUSURLOOAI UOPAED) *,_JOW [B3Y $'p6 O) 'R Wwiasy SuiBues sanfea (Y S1°862) @ 2AIS 70 12 1u3) Aq SUOIEINI[ED MO

1d30u0d are1s udEA A Yitm SuSe 0F ,_jour-[edY 80716 e 19t 5q Isnur (N S1°86T “4NDXQ *,_jow

129} L°Z81 = (M S1°86T ‘ZIND).H™V IO "95°0 St Sn[eA JYN VI UO P3seq Ones A ¢, (o33 701 — = (M S1°86T *ANDXQ Pue ; ,_jow-[eoy

L17Z81 = (I ST'86Z “TIMD)H™V UM "0 UE) 103 g 1snw (J~INEG + (I-NAI-INEQ ones 3 a0jasays (I~INYa<C-WXa

e swipaxd yomm 1daou0d 31BIS UBA AP PISSNISIP SBY (PURIQUSPIIH *,9p°0 = CIN), H* V- X onles a1 pue ‘saIpnls uonewiqns
WOz} PIAUIP TYN)) JO UONEZILIONE JO 23y Y} WOL) PITRWNS | _[OW-[63% 0'pF9'€] = (3 S1°867XQ St AWMIBIAU] Y UI WEIXD OnjEA JHYIouyY

(- 10W 1 607 F £15°STY),_10w-[ed] S 27101 = (AnDXq Pu ,_jou-[ed $FSZ01 = (M ST°86T

‘AR 01 Spes] YoM ‘(,_[oW-P1 L1 ¥ TESTI-) (oW ¥ ¥ 0'g— = (I ST'86Z ‘B ‘4nD) APV ‘28esaae popunas i idope om

(8)gnD = (1)1 /1 + ()4 211 (F)
@) + (BB = @D+ (DISW (V) suonoedy,

125907~  I'b=Shl— 6107479 06ETLESL £ SH6-9£6 | .
£E¥SIv~ 61767 890F80°L PETFISII T4l 06S1-€1%1 v ,
,lowneay | jouw., y (=0 me] pag me] pug sitod AL suonIEIY amog

CIST86DH'Y Bug |_low = ‘(1 S1°360) H'Y veq

“#0[j0} sash[eue me| pig pue puz InQ “ARanzadsas (8)4n) = ()N Y1 + (R4 /1 pue (Bnd + B3N = (D + (D)43N
suoneal o) Jjo samssad wnuqimbs jo swawamsesw owmawondads ssew pauodar saey ([SUBM PUE WI[YJ PUB pURIQUOPIIH

uoneuuod jo Adjeyyugz
Y 6vbLT =1 W2 €000 = °0 WY 98LE0 =g
I=0 1-W2 0S6'E = X' 12 €979 = *@
[a 8'85T0T an»o
m $'8EL6I (x4
2 8'9pSLI v
1 0 (kM) 4
3 = ] ms

SIyS1om wnuenb pue s]2A9] w0

[oW-0 L°91 ¥ §6Ti~ = (I SY'860) 'Y
(10w £°91 ¥ ZTT~ = (M 0) 'V

110U N £ 1T°0 F S6v°92T = (1 ST'862).S
1-10W P 60T F SSTY =5

{4nD) apuoni4 seddod

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



MALCOLM W. CHASE

1014

(19)°4'np

(t4no) spuoni4 saddon

LL61 3quiaseg  INTRNND

9961 unf "SAOIATID

BIN 1°0 = ,d = 3MsSAIY VIS PIEPUEIS

9999 0zTSsT- 899¥IS—  658°0S1 6EV'T91  S9TLET  8SSH6  O00T
SIEL 0STRIT— 656915—  FOVIVI $658S1  SIOEEL  856K6 0061
91’8 00182~ 8ST6IS—  SKEIEL 109%S1  906'LIT  8SS¥6  008I
¥50°6 189462~ OLS1ZS—  TEYTTH Lyost  10S7TT 8s5¥6  00LE
850°01 L6005~ 168€7S-  poEll 1ot 19T £5rY6 009)
10711 659176~ 1ZT9IS~  809°€01 9Pl €89°01Z  ¥TT¥6  00SI
£ISTH pLESEE- 1IS8IS—  €0TT6 LOGOEl  S6IPOT  L¥8E6 OOVl
1oVl €6U8YE— SLYLIS—  ¥¥8Y8 S66'1El  6STL6l  €OEE6  0OC1
8rLSH SBLISE— OLOOIS—  OSSSL 798971  0I%681  0SST6  00TI
— === aINOIT <—-> TVLSAYD ———— ¥9I'L9 1667121 12334 LIL16 0006011
sl 180'sLE— 6£STIS—  OVE99 86YI1Z1 108181 88S’I6 0011
66702 £09°88E— €10STS—  IWTLS S63S1l  OEI'ELl  $L€06 0001
ESEET 1LE20p - ySYLIS—-  SLTEBY 60011 Z69°€91 89§88 006
681°LT 90y'9Iy— 119615~  6LY6E ¥86°€01  TECES!  LZ0U8 008
wite ELocy— €80°ZES—  €8F0E 66LL6  LSEIpl  QIFF8  OOL
€LLSE Uy — 10TvES—  6£5°TT 9Er'i6 100628 €618 009
608y SHE0Sr— L609ES—  6vSHI LrEs8  ovvPIl GELLL 00§
L1179 YLISLY— WILES—  VEOL €108 L69'L6 £26  OOF
155°s8 6YE16r— 188865~ 1210 €SYLL 8L 68959 OO
yEI'98 woley— 663865 — 0 Wy s 669 SI'86L
$0STET SYELOS— 1656£5—  S009— SLI'E8 1S1°ES 1€LSS 00T
YIVELL  YEVETS— 68T6ES—  9F90I— L0€°821  ISYIT 6ZTye 00l
AUNLNI - OLELES— oLrLes—  €oITi— SLININI 0 0 0
30 44 H'Y  CDH-.H  UCDH-.9}- .S el Wi
s-1ow- \-lowr, Y-

N S1°867 =1 = ammaadway wuvaiagay Ldequgy

(#2)°4'nn

(¢4n9) apuon) seddod

*(LLET) 6907 ‘18 WD “shyd °f “Suep °S [ PUB UIH D "l

(LL6T) 111 ‘1T B9V "WPOULAH Y, "BIMT D I

“(LL6] 32qQUIAA0N) ‘uonedtununuod feuosiad ‘0Sedny) Jo AnssaAtun oYy “INOIS "M\ °f Pu oog f ‘O My
“(EL61) “HOA MAN “VYDNI ..'T "ON ‘12ddo) jo A3mjmiapy

Sy uo S3U9S VYDNI “spunoduio) srwediou] st pue 15ddoD jo sorusdosd SnwreuApouny,, ‘zenjued *g "3 pue YeW "d v ‘Suiy "D g,
*LL-1€-9 (s JAY t1o-1¢-T1 “(D3H

T9-1€—€ “(P48H *LL-0£-6 (DO {19-1€—€ (B)O°H LL—0€-9 ‘(B)dH *(3)IND t£L-1£—€ *(18 JUYH Qe [eoruaydouusy ], AVNVI,

*(EL61) Ly “I€ S[EIP UOUWILOD) SSI °f *UOSINEBJ “M °f PUB UOISIS ‘H "M

*(ZS61) 8008 “FL "20§ "W “JAUY °f “SAWA 3Q "L PUE 39410} "D D,

“(5£61) 6€T 00T puar ‘dwo) ‘O3uewioq I,

(8761) 182 *SLT "Wy wasjje ‘Ri0ue “Z Tepny v pue YOuIlld[ "M,

*(bL61) 8801 ‘PIZ USSS ANEN PEAY "HOQ BUIARINIY "D °V PUE "ASRAY °| ¥] *ACPIUIOF] BA °A AOAIR] 'S "A,

S95UdIBJ3Y

*SIrEIdp 30§ 3|qel ST3 [23PY AP} 01 95y
ejeq uopew)igng

"UOHISUEN 1TIS PIOS A} JO UOEBLLIIUOD NEME PUE | _[OWL[E3Y SFT'E] = H™V PUE 4 01 T6011 =L 1dope om

*,low.[e3Y ZF T g1 JO uoisny Jo Ad[eiuo e pateoed Ky ‘vonisuen Aels pHos j §o01 i Suuoudi pue ‘Jane] oy uo paseq “AjPAnoadsas

‘son23ina 1w3asad W8ram 4nD0L—~1D0Z-20RD 01 PUE 2RD-0FN) AQ PIsned are 3 o0l PUE M 8701 1 SHONISURN PAAIISQO A} d4313q KA L
"M 0156011 30 1ulod uoIsny © pue 3 01 TS9O 12 UONIsURE SIEIS PI{os & Suneolpul Se sjuswamsexu vq 3oy udisin  Suep pue uapg

ejeqg uoisndg

$ 001§ pue oog Aq _jouw-, -0
6000 = (1 01),§ VO paseq st ,_[ow, M-[ed IS8T = (] SI'867).S "M 06°0L 18 Liseded w3y i up A[ewiowe U moys nol§ pue oog
MU 4q | _fow., 3-[ed "7 01 pasedwiod | _jour-,-[ed 09'1Z SPISIA 3 0001 01 uotrejodenxa o
3 00L—0TS Woy JuswsAuTe uf WL pue 33URS Y 00S-OSE AP Ul SWSWANSTAU S, LI[YT ULY) JOMO] 9T 01 | e YR erep saonpaxd siss eiep
om) 3 Jo Sunpioows pue ujurof [esnideid MO (M 012-00€) MSUH Aq Anoeded 1224 JO SIHAWAMSER DAL SUIUULIS [BHUAIP S
Pue (3 00£—01) ;IN0IS pue ooy JO sluawamseaw amiesadwd) mof paysiqndun 3yl wozy sINeA papoows uo paseq st Anvededs ©ay AL
Adouju3z pue Ajjoeded jeoy

yHOM UOLEULION] 10UIP A UO Jouelja o 992(d IM ,'SPUIA AQ PuUE 13130 pue S3urwo( JO pOM S uo K[urew paIseq st
PUE JD 12 AGAI3J JO APnis UOHIEULION[) 10aIP A papasasd *,_[ouwl-[e3) T'0¢T — = (3 S1°86T "3 %dnD), 'Y 10 22 Suly Jo uonen{ead HL

WYAND = (8¥d + (P)nD (@) (3)4H T+ (YO = (B)OFH + (P)TrD ()
)8H T+ ()20 =ZJB8H + (1)) Q) (3)dH T+ (D = (SFH + (YD (V) suonsedy,

9¢1— ss— g1 — 1zel— uorenbg 816-199 a s
YF9921- vig— $¥07901— 61— 4 £87-€LT o) N
759081 — 0TF6€— 907807 CIFEE ¥ €CL-ELS d ¢

651~ — 9T — i 747 v z
lowgeay | jowr | Y @2 e pag Me) puz simod L #SUONIEYY 203mog

1 SUB6D)H'V yua (lows-1ed ‘(1 S1'860)u H'V ereq

oSIIqEL [EatwaydouLA |, AVNVE A woy eep Lreijixne ulsn ‘smojjoj

e Qre sosA[eue Me] PIE PUR PUZ INQ "SSIPMIS JWI WOY ,H'Y PIALIIP SARY UOSIANEJ PUB UONIAS PUE SOUA S PUE 15q130Y "A[Ansadsa
“337em ilm pue B3S0IPAY YiM ()24 Jo suonoeas loj samssaud ferued wnuqiyinbe pamsesw vy SSuewioq pue Jepny pue JAUI(|af

(,_Iow-ry $'8 ¥ 668'8€5—) ,_[ow-[edy ZF8'8T1— = (1 $1'867

‘D TAND) 'y Wope am ‘mojaq pessndsip Eiep Jwd ap pue anssad umuqinbe s woy pourmigo sonfea jo peasds ap
JO M3IA U] "ANAWLIOE) UOHSNQIIOD SuLIoN() AP Aq ,_{ow.[23Y €0F§'8TI — JO UONEULO} JO AJ[EYIUS B PAINSESW SATY |"JD 12 AOAI]

uoneuuod jo Adjeyiug

\_IOW-IY 107 5 6TTSS = JH™V M 01 T 6011 =%
1 Iow-P '8 T 6866~ =~ (1 SI'860),H'V 110w N [ 80°0 ¥ TSY'LL = (A SI'862)eS
IOW-DI 48 T TLES— = (H 0) 'Y

908245101 = ‘W IVLSAHD (24n9) spuon|4 saddon

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



1015

NIST-JANAF THERMOCHEMICAL TABLES

{(022'n0

{¢4no) apuoniy Jaddo)

LL61 12quis3q] S INTAND

9961 aunf SNOIATEd

ws's ¥9T 92— 10666y~ LTI $95°6TC  OL6EIE  9IF00I  00ST
9T6S ySZTUIT-  ¥SITP—  S8600T €EI9ZT  OLS60E  9IVO0I  OOVT
o9 vIr6LL~ SCOSYY-  FH6061 ¥86°ITT  €09°S0E  9IY001  O0ET
1089 689087~ oT6 Ly~ 106081 H681Z  6£I'10E  SIV001  00ZT
sieL y80v6L— VoL OSY— 098°0L1 901 SIT 89V 967 Sy 001 [1.0)74
gL 919' 10— oo ESy — 618051 6SUHIT 895167 91y 001 0002
€058 160606~  ObSOSV—  LLLOSI 190°L0  SIP'9ST  9IPOOI 0061
€076 SII L1E— oTr6Sy—~  SELOVI W8I0 68608  91¥001  0O08I
686 901°STE - €IEW~  F69°0E1 oLE86l  6vTSLT  SIF00I  OOLI
08801 SoTEEE~ SETSW—  TS9°0T1 ysL6l  191'69T  91¥001 0091
968 11 LOYIvE— £91°89y— 1197011 or6'88t 1897797 91¥°001 0081
YO0'El WI0SE-  OIILy— 695001 LI6€81  €SUSST  91¥001  0ObI
86€°F1 TEE 865~ SK69Y—  8IS06 prosLl  UICRYT  9lyo0l  O0OEl
L6t SYE9IE— 680VoF— 9808 WTELl  €LTOYT  91F00F  00ZI
———— AINDIT <——> TVISAND ———-— 8¥E€IL 610891  YSEIET 91 001 0006011
06 L1 YEIYLE— 06¢ LY — oL 96Y'L91 9ESIET 91v°001 oon
21007 oTTE8E—  0FOLY—  £0¥09 €©SI91  $961ZT 91001 0001
10U OITEE-  YIEPLY—~ 1908 61'sSt 98’11 SIFO0I 006
S1ToT 105107 — SE6LLY—  OITov 6516v1 855661  91¥'00I 008
NOLLISNVYL S6TVE o8¢yl OELI61 91y 001 000OPL
amnodr <--> ssvio S6TVE o8¢yl OSLE61  TLL'SR  000OVL
069 0€ osTT1p~ 360 Isb—  £88°0F uswl 066981  0Ig¥?  0OL
1899¢ Loy 1Ty - 9SIERy—  6ESTL 6959E1  PEIVLL €618 009
sy oL8 Igy- 058y~ 6vSTI OSV'OEl  6LS6ST  6ELLL  00S
S08°LS 89Ty — LEoosy—  PEOL opTSTl  OfgTPl  €8CTL OOV
170 6L sEeEsy—  9fgLsy—  1ZK0 986TTI  066TL1 6399  OOF
SYS6L £S0bSP—  YSELRY- 0 $85°TL SBETTL SS9 SIBET
007
001
[}
¥ 201 2% H'V  CL.H-H  LDH-.9)- .S e .24
LN 1-1out, M-

edIN 1°0 = .4 = aInssaig 3jels prepuels

M SI'86Z = L = amesadusa] 2dua1d)ay Adjeyiuy

(0*2'ng

(t4n9) apuonid Jaddod 9082vS LOL =W ainoi

<y e pinbi) pue seS [eap) Sy UIBMIAQ Py Ul DUAYIP R ST ,_[ow [
ZETI8 = oH ™V "(SAND = (124D uonoeas 3y Joj wie | s1 (874D Jo AoeSny s yorym 1e aumesadiua) pare[nofed o st ) 6'8v61 = a4
ejeg uopezuodep

“S]reIop 103 2[qe) [eIsKId At 0) 13J3Y
gleqg uoisng

‘uoneuLIo} Jo Ad[eyIua 3yl 103 PIsn Jes O] SnOSOjEUE JUUBLL B W PIIRAd[ED s1 Adonud oyl
[easKd xp jo vep st Andeded 183y SYI YIYM MO[3q N OFL T8 PRUNSSE ST

uoISUR SSE[S Y "SIPLIOIIP PUE SIPLION[JIP [RIFAS J0) | _woe-3 | [9 § Jo A1veded 1eay S5BIAR UB WOLJ PABWNSI SI Ayoedes reay Ay,
Kdonu3 pue Kioeded jeeH
-pinby} oy pue [R1sA10 AP UIIMIG

(1 §1°862)e H(M 601 Do H *Ad[eypua ut 20usagyip 3y pue , 1y Surppe 4q jeisksd 3y jo ey woyj pargnofed 1 (N §1°-86Z ‘1 %AnD). IV
uonewio jo Adieyiug
oW1 1°0Z ¥ 62T°SS = H™V M01 F 6011 =L
oY {psg L8y ~1 = 01 S1°862) H'V ylow N [ [$85°ZZ1] = (4 §1°862)eS

(¢4an9g) spuon|4 Joddo)

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



MALCOLM W. CHASE

1016

(12934'nd

(¢4no) apuonj4 Jaddon

LL6T 32U SINTRID

ws's YU S9T- 10C6Er— OIS
9T6's ¥8TTUL- €RITHP—  0E0°TST
o9 Y eLT— LSOSTP— 63612
1089 689987 9GELY—  LYEIET
SIEL Y8067~ YOLOSY~  H61TT
ust SI9'106~ yogEsy— P9I
£05°8 16260 — orS9SP—  TILI0T
€076 SINLIE— sTrest—  18L161
6866 901°STE— €I - 6ELI8E
08301 SOTEEE— YETSOY - 865°ILI
96811 L0 1FE— £oI'goy— 959191
$90°€1 1056~ QUIy—  ¥ISISI
86€11 1€€°8SE— SYE0r—  ELSIVI
we'st YE9E~ 680vor—  1ESIEL
NOLLISNVHL £6£TT1
T dindri <-->IvISALD 91°L9
[1E:92] 180°SLE— 6£STIS—  OPE99
66707 £09°'88E— €l0s7s—  WTLs
£56°€T 1LEW— YSYLIS—  OLTSY
681°LT P9y — 178675~  6LY6E
wize TELOLY— £80765—  €83%0€
€LL3€ Uy — 10T¥ES—  6€S°TT
608y SYE0oP— L09ES—  6rSYl
LI PLOSLY— 8ILES—  PEOL
155758 YE 165 — I8g'8€s— 1210
¥E198 wol6Y— 668865 — 0
S0S°2€1 SYELOS— 165°6€S—  S009—
PIV'ELT YEVELS— 68T6ES—  SH901-
HUNLNI - OLI'LES— oLILEs—  €01TI-
) 201 OV MY CLH-.H

sl
05819t
ol6vst
LSYLv]
60v°6¢£1
¥99°0¢1
166°1T1
166121
86Y° 1T

$68°S11
50011
86't01
6EL°LG
St¥16
124333
¢1ros
£SY'LL
(A3 472
8LI'E8
LOE™821
ALINLINI

SULEEIE
9L860E
£09's0¢
6El'10¢
89¥°96T
8957162
81¥98L
68608
6YTSLT
191°692

189°792
€5LSST
[R5 44
€eLrove
eIt
143 x40
L7181
9LIELE
69'L9t
Teeest
Lsgivl
100°671
SWril
LEY'LS
8SLL
[AY 2%
[ $9537
[A3: ¢4
0

LICDH—-0)- oS

oY

BN 1'0 = 4 = unsA 18IS parpuTIS

‘SNOIATAd
91¥001 00sT
9I¥00l 00K
91+°001 00tT
91v"001 ooz
911°001 o1z
91K 00l 000T
91¥'001 0061
91¥'001 0081
91001  00LI
915001 0091
91K'001 00T
917001 OOPE
9100l 00E1
9I¥e0l 00T
91¥" 001 000'6011
€IL16  00060TH
88516 0011
YL€06 0001
29988 006
oos 008
0ig¥8  O00L
2618 009
6ELLL 005
€8eIUL  0v
68969 00F
5559 SI'86T
1€Lss 0
6re 001
0 0
o) wi

o M
N SI'86Z = "L = amjedadind ), 3wy Ldpequgy

(1'59)4'n

{¢4nD) epuonyd soddod 9082YS LOL ='W

pinbig
[e1skn

SRR J0J ST [ENPIAIPUI AP O} 13J2Y

A 6011 ar0qe
Ae0ll © 0
ainDII-1V1SAHD

(¢4no) apuony4 seddon

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



1017

NIST-JANAF THERMOCHEMICAL TABLES

(B)23'np

(?4no) spuonig Jeddos

(16Q 1) LL6T 22qu30XT “INTHIND

(une 1) £L61 dquaod “SNOIATEd

"LL-1E-T1 ")) iSOIqRL [RIMNoUUA L, IVNVI,

“(1961) 18S1 ‘b 'SAUJ WD *f “SAuef ) "L pue toar] g D ‘uasnoy L f;

*(6961) TS ‘6961 A 208 "WYD °f pue (6961) 9L °I 13§ "dway, ySiy *vasdmpy - °f pue 33ney "H Y ‘onseH "M\ I,
(€961) 111 '€9 A3y Wy ‘uadeig H pue nnfelewos Y D ‘1omag ~;

“(LL6T) 6507 I8 WA “SAyJ °[ *SUBM °S °f U ISIYT D 'L,

"(9961) L8 *0L "W "sAyd °f ‘ARISIEW T *f pue PEUOQIN A ' U V Y,

saouasdjey

-3 o 01 X PLYS 81 =2 ¢ 01 X y8YE81 =97

‘6e-01 X 06610 = ¥7 are enudut jo sjuswous [edpuud 1, (50D 01 paudisse asoy) se uEnv. Y} PRUNSSE T8 S[IAJ] PUR SILIS JIUOLIIIND

1, ‘s3132ds 21dojost PIejosT XL JO SIAPNIS parerjut EE.« “ 1D 12 Nsey AQ PIALISP 35Oyl are satousnbary [BUOHEIQIA pue SjSue puoq Y|,

*Kdonua aqy ur | jows- 3y-[8d [ UL $SIf JO SO UR O} Pe3] E:o.s Y $°0 3O 013 UR ey} JUSUISSISST A3 YUM SWES 34} 9Q 0] PIIEWNSI UMM
12ddod ySnonp E:.Eo.Eu WOLJ SIPLIONLJIP [ VOLISURI] 3Y3 JO [[E JOJ SIOUEISIP puoq S, 10 12 13m3Ag WO USNE] ST IDUBISI Puoq AL,

Adonu3 pue Ljoeded 1esH

(10w (Y 9T F +'997) JOW-[e3X € F 8'€9— = (N S1°86Z ‘3 %nD), ' 1dope op

159} feansnes e Aq pareunuils jutod eep SuQ,
1531 [BIUSLIEIS & Aq pajeunut[d swuiod ewep om 1,

L0T60— 0£°07580°S9 L90FT6'S9 oE€ S001-bL8 Anoen,
FE9— F0F60— EE0TL66H9 L0789 o€ SO0I-+L8 JELSY T
1'99— S0TS0— LUOFHLTY 0S'0707°€9 9T 9201-L68 \

Jour.[e3y oy o me] pIg #me| pug suod Wi aanog

I S1°867 ‘DY T | o3 *( S1'860) ™™V eieq

siskjeue me] pIg pue puz G SuIMO[I0) o) JALISP M ‘(12)%InD) 10) JEIEP JVNV Suisq) “sanbiuysa swtawonsads ssew 132 uoisny?
£q (31 S001-+L8) Suepm pue u3jyT 4q pue (J 9701-L68) ;' 12 WIN Aq paunseaus uadq saey (8)74n) = (19)4n) ‘samssaid vonmwtqng
uoneuuod jo Adjeyjug

SW2-3 [, 01 X 88TLL'9) = OF[¥] ®II3U] JO SWIWOW A Jo 1npoig
o8 ¥ §91 = 41D~ [Suy puog
ylze 1)~ 31D sowesiq puod
25y wdnoiny yutog
Z=0 [2) uSm wmuend) aws puncin
(1 zsL
(1) =681
(1) 529
s ‘a
SRV vﬁ satouonbang feuoneIqIA

(2] [ooos1) Cv,l
v] fooo6] (g8
4] 0 ik
3 ,un s awg

1220 43 514 WEE09—  STTISE 6LST8E  YSTIHP 18599 0009
Er0— 1¥6'%1 OITHO9—  995°SHE F6SISE  POlOVY 13699  006S
b0 &Sy LSSY09—  SO6'8EE ¥6S08E  STO6EP  $8699  008S
9500 6509 168509—  6FTIEE 6LS6LE  89TLEY LS99 OOLS
SSI'0 89591~ HT9—  €655LE SYS8LE 0699ty 19599 009§
LsTO T80'LT~ LISS09—  8E6'8IE WSLLE  I6Y'SEP  LES99 00§
¥o£0 09°LE~ 80%S09—  98TTIE OV'9LE  OLTFEY 0599  OOFS
iy LTIsy—~ €80'909—  LE9'SOE 09CSLE  L20€EY  TOPOP  00ES
6850 95985~ IEo9—  €66867 €TYLE  WLIEY  HF99  00TS
60L°0 16165~ 8E09—  SSET6T SPI'ELE  €L¥0Ey  0SE99  OOIS
£€8°0 1EL6L~ S08909—  YILSST SIOZLE  O96TY  6LT99 000
7960 LT 06~ HOWI-  0Or'6LT WYOLE WLy L6199 (06
L60'] 728001 00TL09—  S8YUL 06969 BSYOLY  €0I'99  O0sY
SETL LETN— 1L€L09—  088'S9T LY'S9E  LOOSTY 16659 00ty
S8l STE'IT -~ YISLO9—  98TEST WTL9E  EY9ETF  0SVSY  009V
8651 98P'TEl~ 099L-  FOLTST SPO99E  WTIY  6vLSY  00SY
869'1 LYO'EY1— O8L'LO9—  9EI'OVZ 98LY9E  SILOLY 9099 OOkb
998°1 OI9°€EST~ €8%209—  €8S6£T €0S'E9E  OITHIY  6YFS9 O0EY
woT oLI'PI1— OL6L09—  LYOEET FOUTIE  ISILWY  BLTSY  O0Lp
9T rLyvLl- I0'809—  8IS9LT 09809€ 1M1y $60°S9  00IY
oTr'e ZIE'S81 - 860'809— 62007 66V'65€  0SPIY  S68F9  000F
$79 788°S61 - ovI'809—  0SSEIT 601'SSE 998y  I9P9  006E
8¢8T $SY'90T— 691'809—  €60LOT 06995 68111y  SSPYO  O0SE
$90°€ SWLIZ—- SBI'R09— 65900 IWTSSE  €LV60P  VITY9  O0LE
we'e L6512 831°809—  1ST¥6I SSL'ESE  LILLOY  8S6'E9 009
$$5°€ 691'8€7— 081'809—  89S'L8I WTISE  616S0F  069€9  00SE
128°€ WL8PT— W0I'809—  £ISI8I 169°05€  LOTOY  SOVED  OOFE
SOl 11€65T~ 621°809—  L8¥'SL1 101°6v€ 8810y PINE9  OOEE
[ a4 188'697— 880°809—  168'891 €LYLYE  ISTOOF 80879  OOLE
ouy 647087 o£0'809—  §79°791 WFSFE  I9TBEE  t6¥'T9  OOIE
190°S S10°167~ SLEL09—  T6€9ST L80TPE  BIT96E  S9I'TY  OOOF
s 615108~ F06L09—  T61°0S1 oTETVE  OLIPEE  9EX19 006
8EL'S S LOE— LLLSOE—  STOTPL PISOYE  IS6T6E  86V'19  00ST
6'S 81$°L0E— 86LS0E~  €6FLEL O0S'8EE  TIL'68E  8SI'I9  00LZ
L9 SEVLOE— SOLYOE—  PELIEN OfL'9EE  OTY'L8E 91809 0092
1759 1€ L0E— £89°€0E—  6LL'STY OSLYEE  WOSBE  OLY09 05T
$89'9 TYELOE- SSTE—  869°6H SOLTEE  O8SZRE  IVI09 OOV
1L69 876906~ S8EI0E—  10L°EN1 6S°0¢€  LTO08E  PIg6S  OOEL
18TL 099'90¢— SLIO0E—  SEL'LOL SOV'8IE  OLELLE  86v'6S  00TT
0L LEECS0E~ 8C6'86Z—  108'10f 8€I9Z€  SI9vLE 616§  00IT
166L $56'50€— UTLEL~ %8S 98L'ELE  PELILE 6068  0OOT
66€°8 805°S0E— ¥8C962— 81006 IPEIZE  6IL89E T8RS 0061
1538 266105 6L0°S6T~  LOT'F8 96L'BIE  SSSE9E  06E8S 0081
€5E6 SOV r0E— 90662~  6ECBL EPUQIE  PIZI9E  OLI'SS  OOLl
9166 6ELE0E— o6~ USU UCEIE  YOL'SSE  €96'LS 0091
155°01 06670€— PII6T—  SPL9S €LYOIE  696%SE  OLLLS  OO0SI
[Tr 411 €S1T0E~ 18L°687—  9L609 SEVLOE  6860SE  665LS  OOF)
18021 099°00§— UESLT-  STTSS VTYOE  LTLOYE  OI¥LS  00F1
100°€1 S99'B6Z— OIvi—  16v6r S68°00€  SEITYE  SYTLS 00U
€80%1 6LS'96T— wrer—-  wLey 69E°L6T  9STLEE  TYOLS 0011
8LES1 YOV P67 0ITTLI—  $80'SE 9SO€6T  IFLIEE  96L9S 0001
$S691 orHT6L— osCIT- 0TTE 1SL682  €LLSZE  I8F9S 006
17681 €8L'687— wsoLL— WL ¥S9'S8T  tPI6IE  LS09S 008
W1z 61¢°L8L— W6L69T-  YITIT 16€182 LE9'IIE  99F'SS  OOL
16L7T 6SLY8T— SLO69T~  LOL'S) I€0LLT  OITE0E  609%S 009
oLy'6T 160282~ 08€'897—  LOEO! PSLUUT  L9EE6T  SIEES 00§
£852¢ £0L'08T— K0T  TWL 9LOLT  S6LL8T  6IFTS 0S¥
OLy'9¢ SLT6LL- 189197  690°S 9l065T  I89°18T  68TIS  OOv
0oF'IY €OXLLZ— 6I€L9T—  66ST 6L9UL9T  TE6TLT 6586y OSE
you'sy 6LT9LT- $$699Z—~  680°0 18019 ¥8EL9T 1908 00
£6E8y w9 6£6'992— 0 980°L9T  980°L9T 86ty SI'S&L
£6€°LS 069LT— E59T-  19TT- SORL9T  TIFBST  8SVSY  OST
YOCIL 910°€LZ—~ LIve9T—  16bY— PECILT  SLIRYT  sICEr OO
99 0¥l 6T 69— obTSHT— €958~ 68Y°90€  19%°0ZZ  601'SE€ 0Ol
FLUNLINI - €91°692~ €997~ 950TI— FLINEINI 0 ) [

) 201 oV H'Y  CLH-H  UCDH-0]- § o] Wi

J-How- s-lour, M-
I 10 = d = AmMsSUg €IS pIBpUTIS N S1°86T = 'L = ampesadwia], ouaspay Adpequy

(6)°3'no

(-l M1 971 F $699Z = (N SI'S60)H'V
\-108-P1 921 5 91'69Z = (4 O). 'V

(?4nD) spuoni4 saddod 9082v5°10L =W

SIY31aM Wmuend) pue S| JIUONII[F

SVD 1vaal

10w, M 1 [T ¥ 602971 = (I S1°862)cS

(2ano) apuonj4 Jaddon

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



MALCOLM W. CHASE

1018

(12)°0°H*no

(*{HO)NnY) epixoipAH soddon

6187
016’
[A1%Y
00£'8
£9€°01
1061
16091
S1T0L
LSt
8ISEE
089
68T°S9

31 8op

9961 Junf INTHIND

09608 ySeLEY — £9e°LE] £86'v61 8$S987 €£L1°TT
06L'Y01— 1y 6er— 1s1°6Z1 6£L°831 £€1°8LT LoTU
607821 - SEV STy — yS6TIL 90TL81 y60°69T 004 ¥4
S6€°151— YLLOtY — ¥8L°001 99E°SLE £58°65C £0S°1Z1
8LyL1— LT EEr— 899°88 0T389t [13:8:44 osL ozt
107°861 — SEBCEF—~  PFOIL 80L'091  ISELET  T99°6I1
6LTTT-  STrsty—  LSLY9 LTSI 6I8PIT  686'LII
TYOrT-  IS6OVWW—  ELOES &Lyl oLoNIT  795SIH
€l60Z-  ECOY- 09Iy 61E9E1  79%S61  IEiTIl
60L'S6T—  6LYSYY—  999°0€ WLLZI g68'8Ll  1€0'801
1y8°0Te— 19 v — SLO0T y 61l 65681 £9L°¢01
£TOE— LLE'stY— 7166 b 21x4)i ¥£6°9¢1 96V 66
BLITUE— oSy — SLI'O 917801 SS6'801 8TTS6
09TLE— o99€°0SY— 0 99¢°801 99£°801 981°S6

OV HV COH-.H  UCDH-.D}- .S bre]

310U \-10ul,_M-f

BN 10 = o = ARSI TS prepuTS

SNCIATYd

00¢

S1°86Z
00T
001
[

wiz

N SI86Z = 1 = aumwiadwa], 300a)ey Adeyiuyg

(19)°0°H!nD

G{HOIND) apix0iphH saddo

(L681) 10€ *STI puas 1dwo) Ianeqes 'd,

(€161) Itb “LST "puas “dwo) “pueido.] 3p,

"(S961) 1 LT SION Y291 ‘PUTIS “Img TN 'S "
(ZS61) ‘008 "D pumIS “mng TN 'S ‘N,

“(bS61) €251 8T WY 214 YZ YZ d "N

“($961) 8S€1 ‘L€ WYY Tud YZ ‘eugded °§ g,
*(F961) S¥S € ON *ourL] Wyd “308 ‘ng AN "A 7T,
$30U3I9JOY

une | siiEm Jo
Ayoedng o e yons s1(8)OTH + (1)0ND = (R(HO)ND ORI ) Joj dSueyd A1 SQQID) AP YOIYM T8 untesadud) A S1 Y g6 = P
e1eq uopisodwossg

A ggy 1 3 'O OV + (0

‘0nD), H'Y = (3 ‘UHOIND), D'V PIAUSP AP T yons parewnsd sem (f S1°8627).S ‘uonejodenys [eosydesd £q poureqo a1am 3 00L
3A0qe saneA 45 34, “(1F(HOYZD PUB (19)07D) “(19)0n)) J0j 250y Yum uosureduwiod £q parewnss M N 00L—S 1867 ‘sontoedes 1eay

Adonu3z pue Lpoeded jeay

“3[qes 3A0qE ) us peussad are
PaUIEIQO SINS3L AL, PINENLAS SEM YHQ)ND 10) uopeunto Jo Adfeyius sy *A[Panoxdsas (DOFH pue ()OND 0] ,_jow-[e3Y S1€°89— Pue
STLE— = (M SI'862), H'V O paseq * Joneqes 4q ,_jouw-[e3y ¢°0 3¢ 0y panoda sem s3ueyd Adfeyiud o “uonseas awes ay) 104 °,_[ow. (e}
61— 5B PoAUSp sem (IDF(HOIND = (DOPH + (10)QnD uondear ayy sof s5ueyd Adjeyius ap ‘eiep ssop wasy -A[aansadsar *,_jou.fexy
9%'v1— PUB SE'91— 3Q 01 JPUBIIIOY 3p £q PaurULIP U3dq aary (DR)'ONH W (DF(HOIND Pue (1)QND Jo uonnjos Jo sadfeqpud L,

v €501~ €0 (YX(HOIMD = (DO'H + (YO
¢ S LOT— 61— (DF(HOIND = (DOTH + (D)D)
2 Pl — L66 (Be)_HO T+ (be),,nD = (D) HOID
' 19701 — 9001 (be)_HO 7 + (be),,nD = (PHHOID
3amog (Jows.[edy (Jouwr-[ey uonoedy
(1 S1'860) 'V CIST860)H'Y

SMO[[0] SB pajuasaid are PAUTEGO SIS Y, PIAUIP Ak (D)H(HO)RD 30} (M ST 867), 'V ‘UoIEuLO]

Jo Adyd pue (i SI'862),H'V 8ueyd Adfeypus Suipuodsaniod X ‘SN Pue SN woy (be) HO pue (be),,nD) 10§ (M SI'86T). 'V

Pue (3 S1°862),S 30 sanfea Sutsp) "Apansadsa) “myz pue euiauen Aq pasiodas (19Y(HO)RD 303 1nposd ANNIGRIOS 34 UO paseq *, _{ow. 22y
9T9T PUB 9€°9Z 2q O paren(ead sem (be) _HO T + (bE),,nD = (D) (HOIND uonseas a1 o *(N §1°867),9'V *a8ueyd A212ud sqqip 1.

“A1Ransadsas (3)0PH PuB (1)OND 30) ,_[OW-[EY 86L°LS— PU OST'LE— = (N SI'S6UH'V

Suisn *,_[ow-[2Y $9°L01 - SE PIALDP SEM AM[EA (Y SI'86Z 12 HHOMD) AV paidope aqyr °,_[ow-[e3 7] = (M €ev).H'V ‘Inpea
panoda a uo paseg AN £q paurmuaiep usoq sey (S)OTH + (19)0ND = (PF(HO)ND uonIeas 3 10§ (N £64), H'V *9Suryd Ad[epus sy

uoneuloy jo Adieyiug

,_IOUL- L '8 T LEASY— = (N SI'860). 'V

y-1ow-, 3 1 [99€'8011 = (4 S1'860)eS
wsowyup) = (N 0). 'V

8909526 ='W TVISAHO C(HOINY) spixoipAy Jeddod

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



1019

NIST-JANAF THERMOCHEMICAL TABLES

(10)r0'no

(ono) epixo Jeddod

LL61 32Qu333] INTIEND

9961 2unf :SOOIATEd

BJIN 10 = .4 = nSSA] AEYS PawpUEIS

LES°0— 08507 o8P rSi—  6H0'S6 90006  0¢SE¥l 65TE9  000T
¥I€0— S6LT1 809°SST1~  19L88 636€6  SOEOVE  ¥6Y'T9 0061
980°0— 866C §99961— 0§58 98016  LY6OEl  9IL19  QORE
810 $€6'5~ LSTLST—  9lvoL 16v'88  IW'€El 85609  OOLI
98v°0 1681~ €8C'8S1—  6SEOL S6L'S3  65L6Z1 18109 0091
7680 668 €7~ wresi—  08€¥9 1668 16s21 S6£65  QOS1
0£T’ €967~ 66T091—  OSv'sS 69008 IP8IZ1 109°8S  OOvl
$99°1 0IS’Iy - ESwi-  09Ts 0T0LL  SISLIl  O0ORLS  OOE!
91T OEL 67—~ 958y~ 1Z69F YETEL  GE6TIL  BL6OS  OOZI
sSLT TI08S— weevi— STy 00S0L  vI0'SOI  SE19S  OONI
Lov'e SLE99- €SUOSI—  S69'SE O 9L WWTSS 0001
ey 0£8¥L— 9161~ SITOE 1969  7£696 ovEYS 006
SIS L3C°€8— YLTISI-  6I8¥T ¥SS6S 16506 65Es 008
6989 950°T6— oI€sI~ 6561 ¥19°S 18 TS 00L
08L'8 158°001 - OYSI-  $8EVl 809°'IS  88SSL SE605 009
Al S8L°601— oLgVSIi—-  PLEG €OLLY 157'99 1976F 005
£1S°S1 SLS'BII- €§S°SSI—  T95% 6IEYy  €2LsS o089y 00
80T 0Z1°8Z1- L5095t~ 8LO°Q $65Tr 9TV ey 00f
oLy'TT 6T - £90'951— ‘0 YESTY  YESTY Ty  SI'S6T
106'5€ 199°LET - ISIosI— syEE— 9sTOy  SI0LL S6LYE 00T
$95°9L S3SOYI— LTSSI-  I9— oLI'VL 996 66v91 001
ALNLNI  LOSEST— L0%€ST—  T60'L- SLINLINI 0 0 0

¥ 801 2V HY  CLH-H  UCDH-.0)- S ) wir

(-low s-lown,_M-f

M SI°86T = 1 = aumjeaadwsa g, a0ualdjdy Adreyeg

(10)'0'no

{ono) epixp Joddoo vSps6L =W

120} 9bed uo panupuo)

“(6961) 1€ *T "ufpounsay], ‘WD *f "RUUNS V 'H PUe “JRP[d "D ‘ZounN 71,

(£961) *9T0L 1Y SSUIN “Ig 'S "N “Suri "D "H PuB ISP "M M ‘ZIED[URd g T BN A 'V
*(ZE61) 16 ‘SE "W “Z YUIM "H PUe L15qUILE M UOA ‘H,

"(£881) ‘S1zdso] Yueq ‘[ ‘] TOA .,‘USSUNYOIDSINUA SYSIUAOOWIAL,, ‘UISWOYL °f,
Sadualsjey

()0 I + (39)OIND = (1)OND 7 UOHIBA 3 i) une | = (F0) Anoesny yomym 1e amyesadwial A St Y L6ET = “FL
ejeq uonisodwoseq

-3 82 910°0 = (3 §1),§ ureiqo o) vonejodenxa J & uo paseq sanpdeded ey pardope oyt woyy paureiqo st Adonua ayL
wsnauSewousnue qim pate1oosse wiod [3aN € S ST 1Ey 159380S asnoyd0Ig JO SAPNIS UOTDRIYIP
UONNIT PUE ,,dU0)S PUE J3IY,O JO Swswamseaw onausepy “uorda 3 0£Z-01Z A Ul pAAIsqo sem Kideded tesy A ut Afewioue (lews v
" £oTe0s amesada) 89 S1AI Y1 PUB SySiom dwote ¢L61 2y 01 isnfpe o) areudosdde a1aym opew are saSueyD) ‘(31 00V 1-01%) 1212 YeW Aq
satdjeyus armeradwa) ySy o pue (M L67-S1) &UOISUYOf pue Ny £q santoeded 1eaty aumeradwia) mof ays uo paseq are sanjea paidope A1
Kdonu3 pue fjjoede) 1eeH

*p1ous [ COFE'LE— = (1 S1'86T)H'V ope am -, _[ouwt [e3 Z¢'LE— ST sAPMs Sujurewas

U3AS[3 34 JO 95RISAR S JuaWIASe me] pIg pue puz 100d pue JLp 331e] JO ISNEIq SISA[EUR ME]| PIE MO WOLY 4 | SIIPRIS 331y Suneunuljg
*ANWONYIOls UOU PUB ‘UOISIAIPGRS JO 1Els *AIoisty [eudtew AqQ pasusnyjul st s3prxo 13ddod oy Jo HY Bl 9pR|du0d 1o 12 ZHNN
2)ORD) UL PUB ISIECD JO UCHIINP3 AP JO WISULNSLIUW A} WO ‘(N S1°86T 10 “OFND), H'V PUB (N S1°86T I3 'OND), H'V O SIASAL 113y
aa[osa1 03 (12)OND T = (3¥0 /1 + (19)07nD uonoear wmuqrinbo syt 10§ | _jow-[e3) S0'0F€9 £€— = (I S1°867), H'V Pasn pue 1onpaid o)
PUR (OFnD) PIXTWMU B PAURIGO 0 12 ey 7O £q 13ddos jo uonepixo jo aﬁﬁcu 103SIP A} PNSERW IARY "]V 43 ZOUBN Pue jv 33 YeW FH
£q (1)0nD) Jo uononpa jo m&«ﬁ:» 10341 3y} PAINSLIU IARY 0 13 ZOUNN PUR LI PUe Saaquauepy (be)*QsnD + 34 pue YOSTH + 94

*YOSTH + OnY 105 uonoeas Jo satdieyiud Suinquiod 4q 7Y Y (19)0NnD Jo uononpas Jo Adfeyius ayr 01 pONpAr 3G Azl BIEP S UISWOH ],

1)) = (Y0 7/ + (1)) Q)

"D uondedy Ut jow-[exy g0y — )01 = (30 /1 + (1)) (A)

= (3 S1'86Z ‘12 ‘O 'V Pue Jiqissod usym me] pIY U0 PAsefles  (FH + (1)ORD = (DOFH + (ND (V)  SUONIEIY,

£0'8E— 6 9T SE— 900y — uonenbyg £L0T-€L8 o ssag jmba
SSLE~ 001 oEvE— W6'67T— uonenby 056-008 D  sagmbg
9 'LE—~ T10F10— 00FUPE- 90°0F 81 vE~ v 1201-£66 o) ssaud
06'LE— 90 00°6E— LEYE— uoyenby 0L11-0L8 o Jwa
61LE~ o 8CEE— 6EEE— tonenby $6T1-£201 o) Jws
61 LE— 90— 85EE— £SEE—~ wonenby 0ZE1-268 o] s
wLe- 90— y9ce— LSEE~ uonenby ELTI-EL6 o] Jwa
1ITLE- €0Fv I LO0FTIEE— LEOFO0SSE— € TLOI-9701 D ssagpmmbg
STLE— TO0FLO0- LI'OF69€E— PI0F6LTE~ 11 El-L301 O  ssagmbg
YULE~ TOFH0— 00789 ee— STOTETEE— 9 €6Z1-€611 O  ssagqumbg
YULE— 00F€0— t00F89€E— 900F8TEE— 0z SSE1-6811 D  ssagqmmby
€TLE~ T0F60— 900+S9¢E— 81°072STE— L TTET-€TT O  ssagymbg
8ELE—  00F10— 8E'LE— 9TLE- uopenby 0LZ1-5¥8 g s
ELLE~ €0F9€— EYOTELLE— 1€0F¥8 €6— S ostI-1101 g ssag pnbg

SE0F65°8E— - — (OnD uread asreo)) 6L6T d

TOF0S9E— - — (On) 13pmod sut) 86T v

0E0FTL8E— —_ — (oD uread as1eo)) 6'L6T vV owmawuor)

ST0FETLE~ — — -— SI'867 1¥3 93§  JmAWoOED)
y0'8E~ — TOFLTOE - $6T vV owmswmor)
9I'LE— — SIIg — 162 v umopd by |

(Jowspedy | jous. 3 [ed Ml pig mel pug siutod ereq b 14 LU0N0BIY POYISI Sunog

(I SI'S6D 'V  yua 1-10W-[23Y ‘(N S1°860) H'V

"MOJ3q PIZUELUIWNS QIR J0[eA
paidope ayi 01 Surpes] e1ep JUALSISUOD Ao S, Tuswamseaw jwd £Aq pue anssad Aq wnuqipnba (19)0n) T = (8Y0 L1 + (320D 3 jo
Kpnis 2A15U31X3 Aq puUe (SUOIBAI UONONPAI PUE UOKEPIXO 10q) A[[eoINAULIORd PIIeSHSIAUL u33q Sty (23)ON)) JO tolieuno] jo Adfeyiua 2y |

uoneuuod jo Adjeyiug

(100 1T ¥ 90°951 — = (1 ST'862) 'V
\-[OW-Y T F I8°EST~ = (M 0) Y

-1oW-, M- 30 F 65T = (A S1°862)eS

TVISAHO {on9) epixp saddon

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



MALCOLM W. CHASE

1020

(6)*otno {ono) apixo 1addon (EL61) 6 ‘€L WD sAyd - WSy g 7 pue 2A|sed ‘) "M ‘uosdwoyl Y N,

“(LL61) 18 *89 dsondadS [OW [ ‘SAWEYDS °f PUE [AWAYIUL] g SIAGAIT "4,
(9L61) SEL ‘+S "SAUd °f "UBD ‘SIBg Y PUB [PWYOUL] " AUAGAIT A,

(72q 1) LL61 $2qWINT "INTIAND (uze 1) £261 2quaseq SAOIATId (9L61) SLT *€1 1S shyq siabiade v pue peqrddy O
8TI-  9ov06l oTII9-  whSEEL SYTTUE  WIISE  [99°8Y 0009 (SL61) 122z €5 "sud T we) stabuasey 'y pue peigiaddy 0,
91— 617981 9609 $69 87T S6SIIE  LSEOSE  6IESy  006S WL61) LOE 01 "108 'sAyd s1abuade v pue peigraddy O,
o9l 901°281 Y8565 - 188'€7Z P60l vES6PE 96 LY 008S (6961) L08 ‘IS "SAyd "way) °f ‘peIniy g pue purIqUIpIH ~1°a
A 4 K O 7 3+ S S A4 1P S L el A (1961 L1T-€61 dd Y10 M3 *ssaig onuspeay “pg ‘Suuka “1°1 "IOA . Anstusay) amiesadua | YSIH W SIOURAPY,, U1 PUBIGUIDIH 7] @,
Hol- 89991 6PVLS—  YSI60T L6Y80E  SIOLYE  USI  00SS {EZ61) L19 "Sp 7208 WD IV [ IUELY "W 'H PUL JOWIISO "0 "D BN "
10971~ 55591 £0£95— 986107 661'80€  6SI'9PE 1059y OOVS - suuk - i . (Lo61) 1L
1651— 1S¥°191 1rss— €002 06°L0E £6TSPE 6219 00£S K MIN ‘SS: JrdpedyY ¢ ‘SuuAg 11 JOA . Ansnu ameradwa g, YSIH ul SIDUBAPY,, Ul morreq o "y pue By f
1861 - L5E°LST €95¥S~  09L'S6l TLL90E  SIYVYE  9SLSY  00TS PHOA maN ss3d PEOV PR SUEAR UL I0A 0 -©OL61) .w.wo._.ﬂ_mm soury hm 'S n o g .mv.‘_ wﬁmﬁz -a .w.
oLS1- 10£°€S1 OLg'ES ~ £0T 161 WOE  EESEFE  £8ESY  OOIS . . . . > & ST : EDjUEd t
655 1— 1sT6v1 €orTs—  £89931 WEC0E  SeoTHE  ZIOSY  000S LL-1E-TT {G)OND ‘LL-1€-¢€ (B0 *3L-1€-9 ‘(B)D ‘9L-T€—TI '(BNN SIIQEL [BAWY0ULY L, VNV,
Sl oTT syl thEIS— 00781 6vSHOE  TELIVE  WObF  006Y (ZL61) sy *18 Sppg wiyD 20§ “[[ng ‘UemoIq f PUR NINEW BIIMNY IOPURA "V "APUEly “f 'S0WS 'S,
LES1- 80T 1Yl y1605-  YSLLLI YSLEOE  SIROVE  6LT¥P 008 sasuaiagey
STS1— SITLEL oLEer~  YPEELl S00€0E  [S¥6EE  OI6Ey  OOLY
€Is1- WTEEN £E06Y—  OL6'891 PITT0E  LY68EE 95Ty 009 i i .
tosi- 6T 6T L1508 — 19501 SOVI0f  £66LEE  OITEr  O0SY (-low- _3-[83 640°0 Aq § 0009 18 AdoNUd S SISRAIDU LIS YOBI JOJ SIUEISUOD
88’1 — 65€°521 whiw- 97091 88C°00€  STOLEE 1887y OOvP [ENISE 3} JO 350) "SAILIS [[€ JOJ SIIBISUOD [RUONIEION [PUONIRIQIA TBIS PUNOIS 31} SUNUNSSE SUOKIIALIOD SILOULIBYUE SIPIO 1S11) YUM suonouny
SLri- osy'Izl 861°9%— ¥50°951 WL'66T  €F09EE  ISSLY 00ty StweuX] U1 Y} R[NO[ED 01 2500y am “sisKjeue [endads d1odwodur pue UrENIdUN XY) Jo Isnesdg ‘wawusisse snp swoddns o 12

. I . . 1 pouiayy 3y 1o Y ISAjeue | | p T Ui o
MW“H wmw.m"“ MNMMWH 109" %" %WWMM wmwwmm mm.m“ %mw uosduwioy ], Jo Apmis uotiejost Xuiew Yy ut s[eusdis 153 Jo ouIsqe AP ySnopje Srers punosd a Afjeas sTALIS '[1,X Y LY $I8IX3 |{Ns 1qnop
SEp - €S8°601 oTh v — 6T Ep1 EPIL6T 000°€EE 16919 000 oS joej ut m._uDN%—NEN hﬁnpu—w %0 Suowre Mcmwv-ﬁ_ S3BIS PAIOXI h—ﬁmgoo soulfe e A pue Nu—&EOU stOnD Jo Egv&m Yl :.NU 12
owi-  e090! €ECT—  03T6E LET96T  OS6IEE  SYEIF  OO6E AIAQRJT PUE ([0 12 31AGYIT  , ,WSIADIASE] pue peiqladdy Jo Spom Sy} WO UIYE] ATE S[IAJ] JWONIS[D PUB SIUISUOD JE[IAOW ALY
SOp1— YETT0!t 99— 651°SE1 11€$67  O0880£E  6LOIY  QOSE Adonuz pue Ajioeded 1eoH
06€°E~ 8Y'86 SIgoy~  POOIEI SOEV6T  LBL6IE  HIZOY  OOLE
pLET— 90LT6 86666~  66'9T1 06€€6T  U9IBIE  £3C0v OO : § . .

2661 SL606 €176E— w6l YOVTEL  TECLTE  LStor  00SE PIIUNO2SIP ST | _[OW-[e3] 7'08 JO 30[eA OF 1 ‘ssoyine 1 Aq poziuSo03u Juarumsesus [eonk[eue 3y jo unes 1dsns 3Y) pUe SIUAUANSESW
Wwel- w8 fovge- UGN SBEI6T  S9E9TE  SHIOY  OOPE ) JO INTES AN Jo sTEO0g "SARIUI UOHEINOSSIP 1S O) PEI] YOIM N €411 PUB ‘EL01 ‘£L8 1B Siwawnseaw uodar (o 12 YW
€271 mtxa 1sULE— m M 6pil Snoow OLI'STE  6Y66E %n
YO£'1— 166, 6L0LE— 6011 LLT68T  vW6'ETE  99L'6E £ — e
S8T1-  L9TOL osyoE- 96901 6LI'SRT  ¥89TT6 8656  O0IE T1+58L a=o1is ssuods 2dng oMuEW P3UIPON
SSTI-  OTL yogsE—  TI0ED! ISUL8T  SREITE  HV6C  OOOE TyL s Jouodg 3an1g Jeauly
At £50°69 £165E— YLO'66 068'S87  €SOOZE  €OL6€  006T 2065 08 1 €£21) uonendsuely ‘o 12 YR
S0€'I— 120°0L 177997 151°56 v697¥8T  OL9BIE  vLI6E 00T €T89L £TL79 -5ads ssepy *,swng
161 50°LL £95°L9T 6£T16 I9v€8C  $STLIE  9S0'6E  00LZ el 99 wnuqunbg ¢+ 12 Soows
069'1~ £E1v8 906892 6£5°L8 06178  TBLSIE  6k6'8E 0097 b '
10671 — 9T’16 SYTOLL 6v €8 LLY08T  9STPIE  0S¥8E  00ST X 21
wiz- 536 06S°1LT 6956L 6IS6LT  TU9TIE  09LSE OOV 140U 1B o _mz_ nos
oorT-  S69°501 66TUT  LISL €I'SLT  vIOIIE  L98E  00LL Ol ST'860)H'V ci02a
€897~ S66:211 SOTYLL £ETIL SSO9LT  LOTEOE 6658 00IZ
$66T— 9$£°0LI L65SLT U619 VIS EISLOE 9IS 001 < ;/PURIGUSPJIH 1 SWRI030E OND JO JIIJRIEYD JIUOY A} 0
Mmm.mm mmmwm“ wm..www WMM.W MMMMM.M %M% MWM,MM %w Pa13aw0d uonejedenxa sauods 38ng Jesui] 3 pue O uleIgo 01 J1Els punci3 a1 jo uopejodenxa sauods aZng sesul) AP (JO JUAWANSERY
SHiYy— eIl 195617 0sy'9s 6ZT0LT  06510€  TLESE 0081 UORERUIGRS Y} °,_{OW {B3) ¢  L79=9( ‘Swing JO an[eA [uayio pue pajonb 1nq paysigndun i " UONEN[EAd A U] PAISPISUOD
€9y~ 95v°081 188°08C 1298 SYY'BIT  TWK66T  9STBE  OOLI os|y sisjeue o} ul pasn e ewep Arenixay - (3 8781-1191) (DOIN + ()nD = ()N + (5)0nD uondeas wougqrmbs ap jo swsw
yor's~ LLV'3S1 631782 esLey $8599T  SBOUL6Z  6818¢ 0091 ~Inseaul [132 UASPRLY JUIRLONI3S SSEW 2 JO SIA[EUE ME| PIE INO WAL} SAWOD | _{ow-[e3f 01 + T'EL = (1 SI'862) AV pardope |,
08L S 656591 16v°€8T €860 CE9V9T  TZOVET  ITI'8E  OCSI uopeuuo4 jo Adjeyug
98y 9 SYE'ELI S8L VST SLI'ly v8EI9T  S6616T  0SORE  OOvI v
STEL~- 187781 607667 YLELE 625'09T  SLI'6ST  SLELE OOl
TE8— £Iy161 SEEC00E 085°EC SSI'8ST  I¥I98T  96%LE  OOZI
€56~ €£€£5700 6IET10E S6L°6T IL'SST  Ly8I8T o18'LE 0011 Y orTLi= | ,-Wd 94000 = 0 | U $SrEb 0 =g
9560I—  LEL'6OT wWTT0E 81097 0ETEST  SYT6LZ  SILLE  O00% |=0 (W EFp = 2o 1 -WI P09 = o
LU - 96T 100°€0E W] 9SS0ST  OSTSLT  WFLE 006
€I6WI-  66€3LT 9TL°€0E 86081 OELLYT  8SYOLZ  BLYLE 008 " 26367 TN
VLI~ SSELST SLEYOE LSyl TREYT  YOFSOT  OIELE  OOL b6SIT <0
6£51T—  SOVLYT LS6F0E SEQTI SELIPT  LZVO9T  vITLE 009 4 0 -3¢
£5891~  €OLST 65¥°S0E LeeL HLSET  SBECEST  LT¥9E 00§ 14 wee o
0oreE-  96%1ST £89°'50C 105°S WTLET  SISGPT  9£9'9E  OSP ¥ LE011T Vi
LESYE—  YLL'99T 168°S0€ ¥L9€ 8T09ET  VITSKT 6659  OOF 14 viissl 110
SYSov—- LT UL €80°90€ 971 vSO'SET  ELEOVT 8609 OSE [4 +'T6¥91 +XV
1918y~ S09'9LZ 9790¢ 9900 SIOVET  SERPET  OILSE  OOF z 6 1ESSH Y
y'sy-  88L9LZ 65790¢ ‘0 LIOYET  LIOPET  €69°SE  SI'S6T [4 O'LLT UILX
67885~  £9518L ST LOLT- WISET  (ERT BISE 0T [ o "X
OvRYL-  TSS98L LS0E “3.7 ox:n.m 9650ZZ  86YVE 00T 3 5 p—
666951~ 129962 SIL90E 8L'9~ LEY'SIT  0E9°L61  ¥SSIE 001 )
FLNHNT - 998°50¢ oFS0E  ISL6— SUONHNI 0 ° 0 swyStam wnuenb pue s249] duondig
30 OV HY  CLH-H  UCDH-D)- S fre] Wi
(1o 1o, 3 y-1oW-pi 16 T LT'90E = (M SI'S60). 'V j-1oW-, 3 [ LISVET = (3 $1°862).S
BN 1°0 = ,d = NS0 TS PIEPUTIS N SI86T = °1 = ampesadwa] 303353y Adeypug | (_IOW-[1 §'IY 5 L8'S0E = (] 0).FF'V
(6)'o'no (ono) apxQ Jaddod Sy 6L =W SVD 1vaal (ono) apixQ saddod

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



1021

NIST-JANAF THERMOCHEMICAL TABLES

(10)'s*0*no

(rosn)) sigyng Jaddon

9961 Jun{ “INTIAND

AW 1°0 = 4 = JMSSAg TS pIepumIg

9Ly°0— T8t 1€906L—  86LLST 8€9°6PT  LESBLE  LvTOL)
€190 €IeTT~ SLLY6L—  IYSOMT IS0V 6E969€ 806891
1571 6L0'E9~ 6ve86L—  LIOWIT 68T9ET  CVLOE  695L9l
861°€ 890701 — £Y8708—  OECLOT LYT6IT  SOTISE  LYi99i
LY 06T Syl 9SL'908—  L8L'061 SE6ITT  LLIIVE  YILUPO1
€059 SSU981-  L3S0IS—  68CPLI SEEPIT  YESOEE  BITE9)
$758 1Ly'8TT— 6IEVIZ—  ovI'ssl Zy90T  $8C6IE  8I9°IS1
re°01 168697~ 6¥8 08— 990°TY1 1617861 €LV'L0t ¥$6651
S El 881 T1E~ 955808~  191°0Z1 609681  €YLY6T  €11'8S)
£5L91 S6LTSE— 137T8-  Isvoll $99°081  YLOTIST  €90°9SI
61902 IPLY6E—  986SI8—  SS6T6 CILT 60£99T  T9L°€S1
99€'ST YSOLEV- 919618~  PIL6L 089191 ISTOST  THO'ISH
2660¢ oSLPLY— CILBIL— LYY 1697151 99T S69°LHI
SLI'BE STNIS— 90LL— 61708 8KIvl  WIEIZ  SI6Tvl
(4TS YPLRYS— s60TLL—  ISTOE 16TIE OIL'161  SIEOEl
€2T19 098S—  ISLILU-  SSUET 9CIZI LTIl ¥EYLTI
00v'18 WEE9— SSTIUL-  £L601 LEEN  psoovl  vE6pll
YEEVIl  YOI'09-  ¥666SL— €810 9STE01  L9F60I  98T66
99L°11 18L°099— T86'69L— 0 YSTE0l  ¥STE01 39886
206°181 $05969— SESBIL—  9698— 49LIT  L91FL 800°LL
P1T8C  68S16L— 6€TSIL—  SLEYI- YISl 0L9TE EiTNTS
ALUNIINI  650°09L— 65009L—  £9891- dUNENI 0 0
1y 30 Q'Y H'YV CDH-.H UUDH-9)- .§ o]
- 10U lour, N-f

SAOIATId

M ST'86T =L = umesadnay 3ouasdjay Kdeypiuy

(10)'s*0'nd

(*osng) siejing Joddod 9£09°654 = W IVLISAHO

(1761) 8T 6 "sAud "W °f “IN0IS "M °T,,

"(£961) $8-6L T1 "ON "YSSS ANEN PeV ‘BAON[RG "V "V "Ul W "ISU] "JL “AHIYY 'S 'V PUB AONIZIYD ‘W °d,
“(9£61) 1891 ‘9 USSN W ‘U3 °f ‘ewSiag [ "4 PUE AOYIUACISIT N "V,

(P161) €121 v NisAyd TuV ‘P Y,

“(8061) S1v ‘#9 WD 'skyd -z *Amoyds 'H,

"(S961) *6999 1Y SSUN “Ing °S "N “SSIPM M "M,

“(1€61) 88¢€ ‘€T WD "3ug "pu] ‘1S90 “H "D PuB USIAIN “J Y ‘[[LPURY "W,

($961) 65T ‘€67 ANV 08 PN ‘surs), ‘ureyeidu] -y -1,

(£261) 8 *9T1 WD "was|[e “dioue *Z ‘UTELPROD ' PUB SIPUISY "M,

“(8061) £O0L ‘1 TTI95°D WA "IN “Ig *J3YOM “d PUE UUBWSPPOI] "M “II[HOM “T,
"(§961) °L199 I SSUIW “Ing "S "N *Sury *D " pue mrepy 'H 71,

S3VUABOY

yweyeiduj Aq pauuuaap “(39)*QsnD 303 samnssad uonisodwossp 3 jo uonejodenxs reomdeid Aq
paureiqo sem ) ausydsowne suo sfenba s1onposd uonisodwossp snoased ays jo amssaud [230) S YOI 38 unTeIdS) g Sy §L01 = “PL
ejeg uvopisodwosag

1110015 AQ PRUIULIAIP TIEP ) woy paren[ead

i-low. 3 189 168°Z = (31 16),S U0 paseq 33(19M £q ponod wiep /) aniesadwas mof ays Suisn paaLop sem (3 S1°867), JO an[eA YL
*sanfea 49 psuodas i jo aSeiaae i 03 3502 e sanfeA 4y padope AL,

“(S11=I9p 30} 31qEI (19)OS 3 01 19J31) (1) OSU 103 50U it uostredwiod Aq Arpoowss parejodesixd atam My GI'S6Z 2A0QE sanfea 2D oy,
*3011R] [2ISK1> AP JO 1B Wolj 3123139 Sneudew O3
sup Ayoeded 1eay o s1eredas 01 S[QISe3} 10u ST 1 IEYS OS 3 Op Ja0qe Kjjenpess saseanwm Adonus snsufew sy Apuareddy ‘-low- 3y &>
LLE T = TUIY Jo Adonud onsuSew v ueyr ey | _jow., 3 [22 8p°0 99 0) pauodal si 9Amd 9 feuniou 3y) 3A0qe AdONuS R, “UMEIP SEAM JAIND
Anoedes ey |, [ewou, , € ‘A 31 Jo uoniod snojewoue 3y 01 3np Adonua sy 31enfead o} idwsne UL U] “Y §'HE 1L WNUIXEUS B SMOYS JAIND
&9 o pue amyezadwa; Jo uonoun) se panold Aam Y 85—G1 ‘sanfea I ap aded ey ug 1 IR0IS WO} PAUTRIGO UM N [§ Mo0]oq sanoeded
e YL (N ELTI-ELE) o AVIUN PUR ACYRIZIYD PUR ‘(Y €L8~88T) (BUIBIS] PUB AONIUAOISUY ‘(M £LE-SLT) PIEMT *(0,787) Luoyos

£q pamseaw azam sampdedeo 1oy amieiadwa) Y31y Y, S13[PA WY PIURIGO AIM Y 6T°96Z-L9TS ‘SHdeded tesy ampesadudl Mo

Adonug pue fypoede) 1eeH
9481 - g 1+¥80 L 9Lo+IL'1t 1’809 — 1'STS (@ s
cov8l— 05100 SLIS 1P°0%65°1S SL1L01-61'088 v) >
wysl— LS1F6S0~ ey SEI+V8'LYy S 1T6—S1°SZ8 [e)]
eI'y8l— 6L°0FSSh~ 96'1S LLOF$S9S S1°¢S01-C1°€S6 V) P
L]IST— YT sy 09°€+06ST S1T001-S1°618 v) z
|-low-[eay Jour Yy [ me pug mej pug /L UOnJedy  dwumos

1 ST'S60.H'V yua | [OUL- XY S1'862) 1V

", 10UL-[2Y T°0 ¥ €0'¥81 ~ sem paidope (M ST°867 10 *OSND)H'V JO
anfeA XY, "Jqe) SUIMO[I0} ) Ut PAUsaId are PAUIRIQO SINSSI ALY "SPOYIRI ME] PIE PUB PUZ S £q POTEN[EAS AUSM SUOHIEAI S Y JOf
(1 S1'862). H'V *ss3ueyd Adepua Surpuodsanod oy “erep amssaud sodea ssay woxg (320 /1 + (8Os = (8)7QS uonseas s &g paonposd
(8¥0 pue (310S (908 Aq pawax? samssaid [£10) pamsestu S} Wolj parejnofed a1am sunresadwas suassyip 1e (S)0S Jo sumssaud fenred o
(V) u01IB31 104 "SIOKESNSIAUL [BI3AIS £q PAUIULISIR WM (BFQS + (19)'QSND-OND € = (19)OFD) +(12)'0SPI ¢ (D) pue ‘(B 0S + (19)0™)
T =(10)'0SnD + (1)) € () ()OS + (I)'OSNIOND = (32YQSND T (V) SUOIEAI [eoNuayd Sulmoljo} A 30§ amssaud wopqinba sy,

“sanjeA

(1 ST'862)0 'V OM1 152] Y3 JO SIANOS 33 10§ 3]l (P)H(*QS)?2g 33 “A[9anaadsas {(DO?H pue (be)OTH 890°L-"OSTH *(32)0ND) 10} ,_[Ow.[23%

S1E89— PUE 64'607— ‘ST'LE— = (X ST°862),H'V Sulsn *,_[OwW-[ed) £0°v8T — SE PAIEN[RAD SEM (19)'OSTD 10 (N S1°862), PV “UOIEULO) JO

Adjeypua o “(DOH 890°8 + (19)'0OSRD = (BE)OTH 890°L-*OSTH + (19)OND) UOISE31 31 10§ |_[OW-[E3Y 60°0 T 19'S = o 4V “anfea pauiodasag
wazy “Suryj pue IWEPY Aq pamsesw u33q sey (19)*Q$ND ULOJ 01 PIde JLnJ[S Ut (19)00D JO ‘(M ST'867),H°V ‘Uonn|os Jo Adipyius ayy,

uoneuuoy jo Adjeyjug

110w ¥8°0 ¥ 286°69L— = (M SI°867). H'V

(-lout, N [ Z¥°0 F $ST601 = (1 S1'862).S
1-[0UL- [ $8°0 T 650°09L~ = (M 0). F'V

{*osn2) siejing Joddod

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



MALCOLM W. CHASE

1022

(6)°no

(*no) saddon

(12q 1) 9961 quadds JINTHIND

(wie 1) 9961 13qundss SNOIATY

I 1°0 = 4 = umssaug 3eS paepun)s

639°€— S6LETY SLOEOT-  6VT6IL ¥90'07€  TLTSSE  YIVVE 0009
1S9€~ Loe7TIY 60L'09T—  LISTIT wrels  LISISE  TITYY 0068
19— 6L6°00v IWESsT- NPT TLLBIE  €LL9SE  TIOWy 008
- TEY68¢ £L6ssT—  S1091T TIUSIE  6009s€  1Ig'Ey  OOLS
615°¢~ 9TEILE 0UEST—  WHIIIT WHLIE  9€TSSE  TIoEY 009
o8Y'E~ £90°L9€ OvTIST-  £6TLOT YLOIE  TSYYSE  vIVEP 0SS
whe- £18°$SE SLYBYT— 196207 1L091€  LS9'€SE  SITEY  OOVS
L6EE— 999°F¥E 1IZSVT—  6v9°861 OLESIE  ISSTSE  €I0€r  O0CS
oseg— YESEEE Wi~ 9SET6I LSOVIE  €E0TSE  IE8TY  OOIS
€05~ wrae EETIVT—  €80°061 e6ElE €OTISE 9Ty 00IS
€STE- 9011 605°6€T- SIS S6I'EIE  19€0SE  ¥SyT¥ 000§
w0TE~ 11$°00€ 10TLEL-  USI8I SYPTIE  SOS6YE  OLTTY Q06
0sT'E— 97687 ol6VET~  YLELLL ISYIIE  SCOBPE  680°TY Q08P
960°€— 795817 959°T€T~  BLIELY S060IE  ISLULYE  €I61Y OOl
ov0'E~ 60L°L9T oTrosT— 166891 YIUOIE  ISSOYE  OvLIF  OOSF
86T~ $06°957 1€T80L-  ST8YI1 S0€60E€  9E6SYE  USTIY 005y
6T L1ovT 9ULOOTT-  LLIO9E O8y'80f  €OOSYE  GOVIF  OOVY
0987~ 6€V'SET O6ETL—  YFS9St SYOLOE  €SOTPE  OSTIF  OOfY
96LT— 6LLYTT WeIT- LISl €6L'90E  SSOEYE  960'Iy  0OZY
6TLT— S9I'VIT Y06'61T-  pICSVI 61660 960TVE  Lv60y OOl
6592— $09°€07 €Q6LIT~  LETHHI LUSOE  LSOIYE  vOSOP QOO
9857~ 060°€61 S8091Z—  ¥9IOVI SITtOf  SSOOME  999°0F  QO6E
01SZ~ 1719781 vSTHIZ—  POIOCH ¥81'€0E  I006EE  €ESOy  OOSE
19T 00TTLI LSSTIT-  LSO'LEN 1€T708  WOLEE  SOVOF  0OLE
WET- £28°191 01601Z—  ZZO'STI SSTI0E  9Ig9EE  €8TOy  009F
1972- v IS1 SYEE0T- 0001 §STO0E  €89°SEE 9910y  QOSE
o1~ $OT Iv1 UTLOL- 636611 0€T66T  OISYEE  SSOOP OOV
£L0T~ $66'0€1 L3502~ 686511 SLI 86T OICEEE  SY66E  QOLE
16— TSL°0T1 €61'S0T- 666111 660°L6T  660'TEE  SPE6E  0OIE
€98 1— $85°011 166€0Z~  GT0'801 066667  SER0EE  LvL6E  OOIE
L1~ 95°001 BYUWL—  0SOTO1 0SE¥6T  CES6LE  €S9°6E  000€
879'1- 7906 €98'10Z— 6307001 LYE6T  161'8T€ 1956 0067
€991~ LS¥'68 91100 LE1'96 6V'I6T  YOS9LE  SLY'6E  008T
61— ££9°001 88L'E0Y y61°26 YITI6Z  OLESIE  06€6E  OOLT
ST PI6TII LYooy 65788 6€6°687  SSYELE  SOEEE 009
oLsT- T6TELl 90 60% TeeY8 TIO'BST  SYETIE  SITEE  O0ST
€€6T— LLLYEl PILTIY y1408 6CTL8T  SYLOIE  6vI6E  OOKT
yTee- TLeori usyiy £05°9L 61%'S8T  1S0°61€  1LO6E  O0ET
£SLE- £80°8S1 SE0°LIY 665TL oVEY8T  YELIE  S668E  00IZ
9TV~ S16'691 L6y $0L'89 LIS  €esSIE 6168 00IT
osLy- SLgI8l TEETLY SIgY9 6ITI8T  9f9ElE  €v¥8E 0007
£EES—~ 696°€61 080°STY S£6109 SLS6LT  YOIIE  LOLSE 0061
¥865— SOT90T LLLTY 90'LS ISSLLT  Is560E  169'8€ 0081
9iL9- 165817 6LV 0Ly Le1es 0S09LT  €¥CLOE  PI9BE  0OLI
ovSL~ L€ 161°€EY 6£E°67 91VLT  YOO'SOE  LES8€ 0091
Tv's~ STEVT o165y 63v'sy €61TLT  6ISTOE  65¥'8E 0051
6156~ 6PL9ST LE9SEY w9y IZIOLT 698667  0BCRE  OOFI
L3801-  €96°0LT YEo' LoV £I8'LE Ov6L9T  LIOL6T  66T8E OOl
CYTI- 061982 S90°0LY $B6°EE WL $96E6T  9ITRE 00Tl
wevl~  Lo910E LTy oLrog SIZE9T ¥906T  IEI'SE 0011
oLs9i-  vITLIE 6£TYLY 79697 79909 vI0LST  1HO'SE 0001
sIE6I-  VIOEEE S01'9LY 95T WELST  110€8T  SY6LE 006
$8L7L-  9lo6HE usLy £LL'SI TR0°SST  SYEBLT  OVSLE 008
ySTLT-  EETS9E 1S6LY S66%1 T80TST  €OSELT  OILLE  OOL
WTeE-  £8YI8E ZANT e oETI €86°8¥YT  669°L9T  OLSLE 009
6191r—  06£86€ 91978y 18v'L €06SYT €909  98CLE 00§
oUTLY—  6v890K 6Teesy sig's SSYVYT  €£695T  ISTLE  OSY
WTYS-  L3CSIY 1208y osLe YOUI'ErT  €SSTST  €OILE OO
08T€9-  OlOWTy 989°VRY S06' QITVT  TITLYT €689  OSE
wesL— STy 1ZEssy 890°0 WIWT  WEINT 8659F 00
6oFsL—  Isoeer ressy 0 IZUWT It §8§9¢ SI'86L
9STT6-  SYSIvY 91658y wsL1- IZETWT  €IESET 9SI9€  OST
€SoLII-  8LYOSY 0syosy £se- $E0SPT  ITELIT  TysE 00T
I8 Y-  £69'89F PLOLSY 969~ LECELT  vLS'E0T  t96'IE 001
ALINLINI ~ 8T¥'S3Y SISy 0£6'6— TLINEINI 0 0 )

9 801 OV H'Y  CUH-H  HLICDH-0)- .S o) b.72

1o ow, N

M SI862 = 1 = unjeaadway 2uasy LdEqiug

{B)no

(no) 1eddod z60°22L ='W

*(Z961) vt “(UOPUOT) "20§ WA 0014 ‘molreq o Y Pue SIARIL "N U
(bS61) ££€ ‘8 MSK ADYTY ISIAYPULT 'S PUR URWI(Y g,

“(9561) 185 ‘ST "sAUd Wy °f ‘SIUCH °F Y pue wemoIq °f,

"(LS61) 9LT1 ‘9T "sAud "WayD °f *35SIS °d;

"(0961) ¥8LI ‘€€ "SAUd WD °f ‘Wemoiq °f PUB PIOJEIS H ' ‘WRULIMPY W,
Sadualvjay

M), %1 60¢ 30} PAIsnipe UM SIFRISUOD [PUONEIQN PUE [EUONRIQIA waisks X—-g a1 30§ mw_l 23,A1qeqoxd st vontsuen
A ey SIRIIPUT MOLTRQ PUR SIABIJ, 1NQ ‘UIELIAOUN Are S3els PaNoxa pue punoid  Jo s1djoereyd drdodsonsads YL, InD) sem 1MW Yy
1oy 133}J3 3d0j0ST [BUONEIQIA [} JO SURSW £q PIMOYS Om ISTAYPULT PUE UBWALY JO APNIS 31|13 Y UI0J) PIUTEIQO SEM *X°M JOJ JnjeA AL
¢ MoLRg U sIALY, £q UdAI3 wdsAs X—g Y JO Spueq JO sisk[eue [BUOLEION 3Y) WOIJ UIXNE) UM XM 10j 1daox> *s1ueIstOd JEMIION

Kdosnug pue Aoede) jesH
oEll — o6y — - endadg pueg N
SSll — Sop — 09S1-0v¥1 wadg sse €
oSt s A 9L LEFE0S OCLI-SLST wadg sse z
0911 IF01~ 66'S 9TFSLY 60LI-6¥S1 ds sse ;
| fows. ey \-lows 3 &2 e pig Me| pug WL POy samog
1 ST860) 'V yua (lour-[et ‘(4 S1 860 H'V

‘A9 1'7 jo uonejodenxs
1suodg—odng reaui] AP yum paredwod A3 L6'T = (M 0) 3 0 spuodsaniod ('Y Paidojes YL ‘mo[9q UMOYS SB 1USIUIISE 3|qRuoseal ul
san[ea p3iA enoads pueq orwonddpd AP Jo pue endads ssew Jo SAPIS I "D 12 UTULIYDY JO elep omawondads ssew ) Jo sisk[eue me|
g Aq paureiqo ()nD ¢ « (3)TnD 105 ,_tow-[e3Y 0°9y = (A S1'862)aH'V Sutsn (3)nD) Jo veys wouy parejadfes st uoneuuo) jo Adreyiua i

uoneulod jo Adieyqiug
Y 6IZT=3 ,-W2 8090000 = 0 W 911010 =g
=0 LW SIOT] =0°m ,-W3 £ 597 =*m
(1 8SLIT
m 1334174
8)] 0 iz
8 ISR B340

SIYSIoA7 WNIUENY) PUR S]AAY JIUONR|F

i-1oW-P1 91 ¥ vE°s8Y = (A SI'S6T). H'V

fow M 1 ZTUIPT = (1 ST 860)uS
(- [OW-1Y 9°Z1 F €1°68YI = (M 0). 'V

SYD vaal (en9) Jeddon

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



1023

NIST-JANAF THERMOCHEMICAL TABLES

(19)'0%no

{o?n9) apix0 Jeddon

LL61 13qu3a(] S INTRIND

9961 aunf -SNOIATID

080 Wsi- I856LI—  1spsyl 66'0L1  TETSPT  890°SI1 0007
6290 898°72— OFPZ81—  ELI'LE) OfTL9)  €e¥6ET ST RIT 006!
6060 SECTE— LIGPRI—  LSTOTI 68€€91  TESEET  TIZLO1 QO8I
o 816'6€— 070 L81—  STLSII 6Ev 651 PISLIT  08€'€0I  OOLI
88¢°1 SE9'8Y— SSL88t—  8LSSOL oLESSl  TOEITT 1€966 0091
——~— QINOIT <-~>TVISAYD ———~ 90v'L6 S68ISE  SIT9IT (8§96 00L9ISI
0007 8EV'LS— TEI061—  86L°66 981°1§1  ZSOSIT 1866  00SI
YT 12£'99— SOUI61—  SLESS SS89Fl  ISES0T  63¥T6 OOV
6L6T v 809°$91—-  t6TLL L9ETPl  FIZI0T €L168  OOE)
SESE 80T 18~ e - 7589 oLrLel  TISYSL 01198 0ozl
t61% 1€€°88— 670195~ 190709 WHIEL  evpL81  SBEER 0011
686 L1666~ 889°L91-  LEXWIS GLLTYT  9096LT  SYTIS 0001
¥96'S L9L TOI - STES9I~  108'EY e€LPTTL IPTILL €6v6L 006
881°L L80°011 ~ 616891~  1¥6SE 656911 988’191  999°LL 008
9L'8 8L LIT- 6Ly691—  vLTBT 6STEIL  [S9IST  Sy9'SL  00L
gl YoVl 196'691- 81802 SSPS0I 9OVl sEPEL 009
ovgel ¥8rTEl - €T 0LI-  965¢€1 60866 000LZ1  TTEOL 00§
+6T81 T60°0vi— WooLI— (599 8886 1€ 889L9  OOv
susT SPLLyY - 6LoLl— 9110 19€°76 e Y9979 00
606'ST 988 Lyl — woLroLy— 0 09£°26 WET6 9579 S1'86C
€LSOF BYESSI— 09E0LI—  LEL'S~ 9I8°L6 w69 619€S 00T
678 12991 - ¥85691— U 0l- OISTIVl  T60'LE 66v'6€ 001
AIINENT  TS6'891— 6891—  009°TI- ALINLINI 0 0 0
o 2’V H'V CDH-.H  UI(CDH-0)- .§ oo /23
110wy s-pout N

I 1'0 = .4 = amssarg Nelg pIepuel§

M SI'867 = “L = amesadud |, duasajay Ldeygjug

(10)'0%*no

2201 abed uo panujuod

“(L961) ‘9T0L 1Y SPWy ang 'S "N ‘W "D "F PUB IFPM M "M ‘TRDTed 'd TN 'd V,
“(£881) “Sizdia ‘qured ‘[l [OA ..‘USSUNYINSINU(] SYISTWAPOULHL,, ‘VISWOYL, f,
Sadualvdjoy

“S{Iap 103 3iqes pimbyy Ay 0} 1359y
eleq uoisng

“plour-, 3 183 610070 = (M 8'7),S Weqo 01 uonejodenxs f e uo paseq st Adanud |,
"y¢°leos aunjeadws) 89 Sl 34 03 spew
st waunsafpy 3y OZ1 A0QE LUOISIYOS PUE BH JO ) JIA0 PAOAE) AL °J0 12 YEIN JO BIEP UL ‘(1 YOrI-90b 3 96T-TS) ;17 12 YEW PUT
(1 00£—S1) Guoisuyor pue ny ‘(N 12-8'7) RuowEO JO Yiom 3 Jo UOHIRISPISUOD & tnoly paidope sanfea payioouws are senidedes eay sy
Kdonu3z pue Kjoede) 1eay

"y-low-[e 60 * 8'0p— = (3 S1°86T
1 ‘0MD), H'Y 1dope 3 L0y~ SI | UPY SS3| P NOSGE UB UM SI35 RIEP XIS 34 JO 35eIaA’ I [0y §1 9Tesaar oyt . o ISHINO
A Inoyum oW [E9Y Z8'0 — SI SISA[EUR me| PIg INO wolj IJLIAAR [[R1AA0 YL (N S1°86Z ‘I ‘ORI H'V Pue (3 §1 86T ‘12 ‘0TI H'Y
o) SRS Y AA[OSA 01 ()00 7 = (SN0 /I + (P)OIND vonoes wnugymba Jyy J0j ,_[owr-[edY 00 F €9 £€— = (M SI'86T)H'V
pesn pue On) pue (') jo jonpoxd pexiw e paurmiqo A3 nq ‘7 £q 13ddod jo UOLEPIXO JO 1BIY 13ANMP AR puUNSEAW
£ 1212 e ARJWONYDI03S UOU PUR ‘UOISIAIPGNS JO JMels *KI0isTy [eudtew £q pasuanjyul are sapixo 1ddod A jo UOHEULIO) JO SIEay 34 1ey)
3pnOU0d 01 7Y Aq OFN) JO UOHINPAS §0 183l IOANP I PAMSEXY 17 12 23unN TH Yitm QTR JO UONIINPAI JO 123y 31 Plaik 0) (br)*OSnD + 34
puR ‘*OSTH + 3 TOSTH + OfnD JO uondear Jo siesy ayi Jo uoneuiquiod Aq pare[nojesar sy yamm yed sy ayn pasoaey 9 syred
1WAJyIp 3y Sursn ANSWLO[Ed SNoINbe wWoly ,_[ow [29Y [§'1p— PUB ‘L8 Op— ‘S1'0¥— JO SAN[EA (N SI'S6T).H'V POUIIqO  udswoy |,

10)0ID = (30 ¢0+ (3D Z (9) (E)H + (1)0nD = (NOH + (19)ND T (V) suondeay,
06°0b— To—~ 0607~ ILoy— ubg 9SET-£L11 4 Jud i
fxa F 28 Tl €T~ 9w— ubg ELTI-EL6 q w2 @
98'Er— LAl 98°¢r— torey—  ubg £FZI-£101 | ssaig jmbg @
FAK IR L1 Tr6e— Loip— ubg €LTI-ELOS q Jurd s
65°0v— Lo~ 65°0b— vy86¢e— ubg YETI-9L6 q Jud u
880 — 1o~ 880V — ggoy— ubg 0LZI-St8 g Juiz o
10'1y— v 10 1v— ¢giy— ubg ELEI-EL6 2| Juz st
YTor— 0’ YT oy - 789¢— ubg 0sy1-0821 | ssaig jinbg "
0g0v—~ v ocor— tegg—  ubg 0Zr1-00T1 a  ssagpnbg o
Loy — 100~ LLroy— sLoy— ubg 0Z€1-268 | Jud a
SLOF— 1€0 SLOb— oriy— ubg ELTI-EL6 d Jud "
LL6E— €¥l E0TTLL6E— LI09— z 00Z1-0011 | Jwd or
wiv— wiv— 1 L86 d Jwo 1es pasny s
96°0% — SOFT1 £C0F96°0V — 650F6T T — 4 £TE1-ELOY 6 0X24R SA Jud N
SSIv— 80FES~  990FSS Iy— 98°0F6L'SE— S 9STi~110] g ssaid qinbg .
90 0p— STFEY~  OI0FSTST SLOFYS 6T € 80£—88T v Jua by s
0£0F— CIEP9~  $I0FI0ST 8E0FLE6T L BIE-86T v Jqua b *
YL OV — 1'05¥0 W008S LT YO0 LY LT S 8I1E-—€LT v Juis by N
ZE0F6€ 19— - £6'9C — 06'L6T V  ousuuoe) ¢
0£0FE8 0P — - — — SI'86T X3L S dmawLoE) ¢
OL'Ov— - 1942 — 162 vV o) by '
(lowgedy | jow. N[> me[ pig Me] pug stuiod /L »U0N3EY POYRN  oxnog
I ST'860)H'V yuaq (low-[e ‘(4 S1'860) 'V

*MO}3q pazLeununs are anjea pajdope a1 03

SuIpe3] BIEP WSISISUOD UOW S | WIRUANSEW Jwd Aq pue amssaxd £q KJoAIsuaIxs paipms uasq sey (12)0ND) = (Y0 7/1 + ()0 Z uondeas
UOLIEPIXO 3} pue (SUOTIJR UOHIONP PUE UONEPIXO YIOq) AJ[EOLAAULIOMES PI)BSNsIAUl uadq sey (1)) Jo uoneuuo} Jo Adjmpus syt

uopeuwog jo Adjeyugy

\_lout-pf €9°0 ¥ 89L V9 = JH*Y AL9IST="L
10U 1T T 12°0LT— = (1 ST86DH'V 110w M- pE°0 F 9£°26 = (3 S1°862)S
oWy 1T ¥ 66891 — = (1 0 'V

(o?n9) epixQ 48ddod pi60°et ='W IVLISAHD {o*no) apixp Jaddon

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



MALCOLM W. CHASE

1024

(i)*o*no

(0*n9) apixp Jaddon

LL6T 1PQuang INTHIND

9961 unf .SNOIATYJ

BIW 10 = .4 = Junssaug AwIS prvpuvis

¥160 £10°sE—~ 009 L1 — 1scist £35°01T 8SV'98T Y1666
Lo’ I181°6£— wiel— 65L1Iv) £ZL90T £CEI8C v16'66
[1.074 ] Iy ey — y69°021 — 89L°1€1 LTLTOT 1€6'sLL v16°66
891 oLy — 65T — oLt £85°861 oTToLr ¥16°66
yoL1 L61TIs— j %574 B SRL1TT 86T V61 £1v9T 16 66
———— AINDIN <——> TVISAY) — ——— 9veol 9097061 1T8'8ST 1666
SL6’1 STL9S— yYirsTi— Y6L 101 £$8°681 SILLST $16°66
[3:74 4 09£° 19— SIO'LT) —~ 0816 (57411 ugost $16°66
1197 L8679 — 08€701 — 11818 98y°081 LIV VT v16°66
1867 8E6L9— [x43321) B8 [33:472 0LS'SL1 [or4 S ¥4 ¥16°66
SLE'E o0 1L— 057901 — 8819 615°0LY oTL9TT $1666
NOLLISNVYHL LEgIS L9591 £©0TLIT $16'66
andI1<-->ssy o LETIS 19¢°$91 foTrLe SPTI8
988°¢ WL 9L6'801 — LETIS L9€°591 €0TLIT SYTI8
1Z5¢ £68°LL— £19°601 ~ 08¢y 1L0°09} 6£L°807 £6V°6L
8IS P18 LITON - 1#6 ¢ LSSYsy £89°661 999 LL
[24%4 £$80°¢8— L9011 — VLT8e Iiy'g: 41 &rT681 SYo'SL
otL’L 16L°88— T - 81807 w0erl BSLLLY syEL
1L9°6 0LSZ6— 1S111- 96S°€l LOVLEL  86SVO1  ZZ6OL
16§71 61596~ 61611~ 1599 98vZEl  STI'6Kl 33919
9L LIE001—  66111- 91D 656621 SPEOEl  $99°T9
L3S ¥8€°001 — S66°111— 0 L56'67) LS6'6T W

iy 301 OV MY CUH-H  HCDH-.9)- .S oo

110w (RS Oy

00L91s1
oSt
oopl
0ot
0071
oot

00070001

000°0001t

A STB6T = L = amjwsadma §, 3ouasayay Adegiug

oo

(0°n9) apixp soddon

"(6961) 16¥ "VEL PuBIS “Ing "IN "s3Y f ‘seiSnog g "L (6961) SE °5 TISO[OYIA ‘8961 JO I[eds wumeradway, [eonTeIy JeuonewInuy Yy,
“(£961) *9T0L 14 SAuW “1ng 'S N ‘Sury D " pue Yopm MM TeDjUed g T YeW d Y,

Sasuassjey

V1P 12 qeN Jo swawamseaw Adfeyiua sy jo uoidas ssur-axd at ySnong Sunyioows N0 uo paseq s |-IOUL1EDX G1°0 T 8Y°SI = H ™Y
AL9ISI =Y

1dope am *ajeds ainteadat §9-SLd1 24 01 SundRLOy o 42 Yep Aq Answmops datp Aq paunLiap sem N G161 utod Sunpow agy
ejeq uoisng

‘uotrenLioy jo Adieypua sy Joj pasn yp o) JEJIIS JouURW B Ul pojelnoles st Adonus g,
TEsK10 A jo yep st Aipoeded 12y A YR MOISq 3 000T T8 PRURSSE 81 uOMISLEN 55213 V "3 000T ©) 0001 Wwoy
1-10W-, 3 [B2 88°€T I8 1UeISUOD pawnsse SI pue (Y 0091-1ZST) 119 32 e Jo sjuawanseaw Adjeyiua sy woyy uaxel s1 Ainsedes ey XL

Adosjuz pue Anoede) jesy
“pinbi} pue [eiskid a1 usamiaq
(4 S1'86D)oH—(H L'9KST) H “Adjeypus uj DU Sy pue , 4y Suippe £q [e1sK1d gl Jo e wagy pIrndfed st (3 $1°86Z ‘I ‘0NN, (/Y
uoneuuod jo Adjeyjuz
1-10W-1 £9°0 & S9LV9 = (™Y ALYIST ="

110 [S66°TTE—1 = (A SI'862), H'Y (10 3 £ 1266621 = (3 SI'S6T)aS

P160°EPL = ainon (0°n0) spixQ 1addog

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



1025

NIST-JANAF THERMOCHEMICAL TABLES

(19)'0%n9 {o%no) apixQ s8ddon
LL61 QU3 INTHIND SOOIATEd
¥160 €10°sE~ 00TLIl-  £9V0IT LITI81  SSK'9SZ  ¥IE66  000T
Lol 1816~ Wr6ll—  1Ly00T wgsLl  CEEIST $I666 0061
091 1 er— FEI0TI~  08Y°061 6I'0Ll  I£6SLT  vI666 0081
89Vl LY — 65TTTI-  $3V°081 1SOP91  0ZZOLZ  ¥I666  OOLI
oLl L61TS— oE¥ETI—  L6YOLl €0O'LS1  E9IV9T 1666 0091

NOLLISNVIL PLITOI S68°IST  1I®'8ST  $I666 OOL9IST
" QINOr <—-> TVISAYD 0V'LE S68°ISt  SINQIT L3596 O0OL9IST
000 2EVLS— o6t~  86L'S6 981'IS1  TSOSIT L8656  0OSI
ik 12699 oI'I6l-  SLE9S SS8OYl  ISSSOT  68vT6  OOvl
6L6T ivL— 809°691-  Y6TLL 9eTPl VIZIOL  £LI68 OOl
SESE S0T18— eI~ TES89 WULEl TISY6l  OIT98  00ZI
v6Iy 1€€88— 60191~ 19009 WEIEl L8] s3ces 0011
636 LISS6— 88TL9I—  LEVIS ULl 096LE  STIZ 0001
¥96S L0 - STesol—  108EY €LyTTL WLl g6v6L 006
831 (80011-  6I6%91—  BESE 656911 983191  999°LL 003
9918 UYLIl-  6LYedl— VLTS 65T ISYIST  SyosL  OOL
uso HETTI— 196691-  8IF0T ©Or'sol  Ioroyl  stvEL 009
orsel yRYTEI- OroLi~  965€l 60866  000LII  TLEOL 00§
y6TsI T600r1— WooLi— LS99 g88'v6  IfSill  889L9  OO¥
STL'ST svUivi-  6oLoLl-  S1F0 19676 LLT6 9979 O0F
606'ST osgivi-  LOLOLI— 0 09ET6 0956 €&sT9  S186T
£LSOY SresSi—  09E0LI-  LELS- oIL6 Y169 619°CS  00Z
] 129791~  v35691—  UvOl— 0ISIYI  Z60'LE 66r'6E 001
AUNLHNI  IS6'89T-  S6891—  009°ZI- AUNENI 0 ‘0 0
3y 30 D'V MY CDH-H U(DH-.9]- S o) Wi
s 10w £ ow M
BN 1°0 = . = nssaug NS prepums M SI'S6T = L = umpeaadwd ], 3uanjy Ldeyrg

{(i0)'0?no

(o?no) epixo seddod ¥160°CPL =W

“SIIEISP 10} SIGEI [ENPIAIPUL A 01 1J3Y

pinbiy
EsAn

AL9IST 3aoqe
ALIIST B 0

aINOIT-TVLSAHO

(o°no) epixo seddod

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



MALCOLM W. CHASE

1026

(10)*s*0%no

(*osno-ong) alejng epjxo Jaddon

9961 Sunf JINTAAND ‘SNOIATId
(5961) 65¢ "€ET ANIV "30S RN sues], ‘weqesdul y "L,
“(€261) §8 *9T1 WD wa|e “iour 7 ‘UreLpnon " pue SIPURY ‘M ,
S90UIDJRY
L WEYRISU] £q pAursop ()" QSnOOND o) samssaid uonisodwiossp 3t Jo uotiejodenxa [eomdesd Aq paureiqo sem 1
“araydsoune suo sjenbs () uonoea jo s1onpaid uonisodiuooep snoased ap Jo amssaid (7103 AP yomya 1e aunje1add) 3y s1 Y QEF | = =P
geq uonisodwosaq
*Kiqeuosear sage (3 S1'S67). H'V
30} SSNEA ME] PIf PUB puz 3 ‘suoliouny AS13ud 3as) paaudp oyl Susn “tey) os pasnpe pue (1D)'OSND PuB (H)ORD J0j SO YA
uostredwiod £q parewtisa 51 (4 S1°8627).5 JO IN[BA AL, “(0)OSND PUE ()00 20§ IS0U JO WS SY) ST pIEINofE are sanoeded oy XY,
Adanuz pue Ayjdeded 120K
wL LSUIT~ 680U~  6STEVT 969°C0f  69¥'SY  OCEEL  00SI " 10W-[e3Y £°05 L 17¢— st pasdope (3 S1°86Z 12 YOSND-OND), AV JO anfeA L,
SE101 663UT-  9ILTL6—  LIOOLT 039767  I¥6Yy  6ICOET  OOVE
S Gwe prie s i gem o dow oo WD 05 — 105 341 o) S50 VNV oty pAEILEs s s e
£85°61 61L8IY~  €STI9%—  I¥STSI 1S69ST  L6YS6E  OSILIZ 0011
SoV'YT %qwmm' Qq%; Nnm.ﬁ sQﬁ qu.ﬁm SZIT 0001 LIz~ TO0=S'1 LS'TS 91'0526'0S 8E11-696 Vv :
reooe qssis- Hize-  6reo $891 SETESE  STCLOT 006 Lizz- P1750 Ty wIFWy L201-L16 ] '
mmw.wm m“.mw: N.m.%| MWM.MW mw.ﬂ_m ﬁns.sn_ o mmmm %w. sIzE- YIFLO~ 3443 £STFE0ES £601-€101 Y \
win mor  ees  rtt  levdd ot et o OWER - four, 3 [ nelpe o mepu W wopesy  souapey
1't6 €56SPL~  UC6L6—~  10SST LEIEOl  16%10T  66£791  Oop i ST'860)H'V yua \-lot[Ey (1 S1°860). H'V
eLLEY  EWI6L~  009LI6— 1970 1TELSt  6I'ssl  6IVIvl  00f
66LBEL €STI6L- £65°LT6— ‘0 SICLSE  SICLST  €¥O'IP]  SI'86T :$M0][0J s2 PAIUIsAd Are pAUEIQO SINSAI L, SPOYIAU ME[ PIE PUE PUZ R Iog Aq PAEN[RAS 1am saTueyd Adpeus Sutpuodsanos
00z ap ‘samssaid sodea pouodas o Swsny  weyesSu] pue :19puGY AQ POUTALINLP uam “(BFOS + (12)0ND b = (19)OIND + (1D)'OSNI-08D
o (@ pue (3Y0 $'0 + (3)°0S = (B)0S Pue ()08 + (1)OND T = (19)70SND-01D (V) :suonseas Suimoj[oy sy 105 samssaud wnpqymba sy,
uopewuod jo Adieyyug
) 201 oV MY CDH-H  UEDH-,0)- $ D wa
o W1, M f 1-10W-0 €1 F €65°LT6— = (M S1'86D 'V 1o 1 '8 = 81eLS1) = (M §1°862).5
BN 10 = o4 = Amssy TS PIEPUTIS M SI867 = 'L = umpeaadma ) 30ap2y AdEyug | UMOWYU() = (Y O). H'Y
{(10)!s*0?nD (*osno-ono) aieying apixo seddod 06Y1L 682 ='W TVISAHO (*osn9-ond) sjejing apixo s9ddoo

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



1027

NIST-JANAF THERMOCHEMICAL TABLES

(6961) 16y ‘VEL "PURIS
g 1EN ‘s3y °f *Se(SnoQ g L 46961) SE °S BS0[aNW ‘§961 JO 2fEos amiaduid ], [EO00RI] [FUOHEWA] ALY,
(1S61) 0SSH ‘€L "20S WD "1y [ ‘UOISWof ] H PUe AH [
(2961) S¥91 ‘99 WayD "sAyd °f 103D A "I,
“(LL61) €08 ‘b MSTEPED ejozury uoddiN ‘ednzo}y Z pue vuredeiey | JIOWdY Ny
(SL61) 4T ‘€T "UPAL "9 “13§ V198 [od PRIV IINg ‘DISINEZ M PUR JSUZI "} ‘SBOW Zyp
“(£L61) €L 0699 LLINIA “1qnd pausodaq ‘Aoxiiey °S ' PUe Uy, seA N “A ‘WISAL 'V "V "ULP3YNS W “Ag
“(1L61) S901 ‘S "W "SKUJ °[ “Ssny $A0uOSSag " "V pur AoYek Ja1), "q “DA “YeAueApoqols 'V 'V
“(1£61) "dd p1 (SLIN {12A®) [££607 ON "oy gd AISS ULOJU] YIIL BN 'S "1 I3RS "D 'S,
(OL6Y) ¥9 001 &1 WD ZZeD ‘igred g Dy,
(6961) €67 (T 1) ‘IE AN 010K “Sug "6 "WIW “©INZ0Y Z Pue OBSY "H ‘OlES "N "BWeALON [,
(6961) 09 ‘6961 TEIPN “USSS ANEN PEAV "AZ] ‘AONIFSL "A A PUB ACRZRID ‘W Q “seusze] Y g,
*(8961) 6£01 ‘I “def "20S WY [InG “TYIMUIYS S Pue pounsny | RIPON M,
(8961) 96L ‘ST "20§ "WAONIT °f *SeSusLd "M S PUB MURYD D "Dy,
(L961) €65 ‘6£T TWIV 20§ W "Stel], “NueLf ' "d Pue {[>»pig "o 1 ‘ozzid 3 “d,,
(9961) SEOI ‘9E£T AWIV "20S TP 'SURIL “JSPIIM D 'Ly
(8S61) 80V ‘SOI 20§ WAYI0NIIYF ' “If *AASIPD °§ "V Pue 13104 "4 IH "D 'Uq
“(LS6T) 6LE ‘FOT "90S WIYIONIIF °f “JSUSEM "D PUe IO "M,
(SS61) ¥881 092 ‘0OpT “puas 1dwo) uapssfed 4,
(Ep61) THIT “LE "SAV "WAD P *@p61) €1 91 (WSS ) WA 'sAud °f ‘UPONEW 'V 'l
(6761) Y61 ‘IS "00S WHD Wy f LW D D¢
“(1€61) SSE *€T WAYD "Sug "Pu '159M “H "D PUB ‘UaspIN " ¥ ‘lepued "W 32 (L6
“wedep ‘0104 “Arun) “dusy 01083 IsUf WA ‘69 667 dd ,,*SHESO MPILA WBexIS,, WNWNY D PUT BABEYS] o,
“(6961) 1€ ‘1 "uApouuat], ‘wayD °f JAUURS Y H PUT JYd[id "D ‘Z2UNN I,

€201 abed wou} panujjuo)

saioads Ny Pa1as]es JO SUOISSNIASIP JO UOHENURUOD

(pS61) 18L ‘+6 "AY "sAyd ‘asnoyydord ‘N ‘de
(Z961) 192 ‘€T SPHOS "WALD 'sAyd ‘3u0lS 'S " PUE 3330 "Wy,
(6961) 1Sy ‘VEL ‘PuelS

“mg “EN 's3Y T ‘se[S00Q g "L {(6961) SE ‘S BISO[ONA 8961 Jo feos amieiadwa], {edndeld [euonRwA] L,

“(9L61) SL Ly "wiay) ddy amng ‘sIY3IaM JRWONY UO UOISSTUIMOD JVdNly,

*(€S61) 1LYT ‘SL "00S WX “JoWY °f ‘woisuyof *T 'H PU BH [,

“(EL61) €L 0699 LLINIA "1qnd pausodaq “AoqIN S ' PUB UDLSEA "N A ‘WISIRY, V TV ULPAUNS W Ay,
“(6961) 09 ‘6961 1SN “YSSS NNEN "PEAV "AZ| ‘AOYISL "A DX PUT AOHYZID "W A ‘Seudzey] N 'd,,

“(8961) TT8 ‘THT (‘Sug “jonad W *Suruny 1su] YY) FWIV "0S W SuRlL “0wI) H Y P uopsny v "Wy,

(8961) 6£01 It "def "20§ WAID “[Ing “TYPHUIYS °S pue Djounsny | ‘BIIPON "M,
“(8961) 8 ‘17 "WUSNNSY[[EISW NEqdiaqzr 7 ‘weyridu] Y "L PUR 19pUdMYISISUIOH ",
*(8961) 96L ‘ST 08 Waoond3g [ ‘seSudL] ‘N °S Pue M) "D "Dy,

“(L961) OF ‘$II "20S WAIANI °f {P3APIG "H T,

(€961) b 79 "0S "WRIAD "I "SURL ‘NYM [ PUB P10 "d "M EIIEPED WV,
(SS6T) LES ‘TL (sured) WD uuy ‘Sekessy d,,

-(€£61) 691 *VLOT "way) ~iskyd -7 wnyoof "N PUe I9[Yom 1 J2 *L761 IpEIsIe( “UOHEUISSIQ I3 g,
(0T61) T8ST “TH {1T61) 1901 *£p 20§ WD “Jawy [ ‘Ykws 'Y "J Pue SU0Y °S 'H,
(8061) FFET “0€ "00S WD IAWY [ YwS "y J Pue 1004 ‘M H,

(OL61) 9 001 &) WD ZZeD ‘iqred g 'O,

“(5561) 09 ‘0rT Pu 1dwo) “wapsajed ‘q

6101 abed wouy panujjuon

Jaddoo

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



