1859

NIST-JANAF THERMOCHEMICAL TABLES

@a2)'s

(s) nyng

(32 1) L6} 2quAddS INTHIND

(ue 1) ££61 $quaKdds [SNOIATIL

BIN ') = 4 = 3mssang IS prepumis

0 ‘0 0 907" 181 LTVl L96ILY
0 ‘0 0 $169LI o'oYl SOTILY
) 0 ¢ wrul ST96El  €TYOLI
0 0 ‘0 6107891 WSl L1969l
0 0 0 S19°€91 1ITELET 98L891
Q ‘0 ‘0 orT6st 0809€1  8I6U91
] 0 0 168451 ILVEl  OROL9Y
0 ‘0 Q £95°051 $3CEET  OTI'991
‘0 0 ‘0 197981 WEIEL  $91°$91
0 0 0 636°1¥1 980t 691491
0 0 ‘0 TELLEL 86981 IE1°€91
‘0 0 0 0195l wyIl v65I91
0 0 ‘0 €6v'eel yI69U 40791
0} 0 0 08€1€1 U6STL  08YI91
‘0 0 0 uzetl y66vLl  T06091
0 ) 0 o L6l 01€091
‘0 ‘0 0 £90'sT1 91671 10L'6ST
0 0 0 1L6TT1 HUSII  SLO6S]
0 0 0 6L80L1 LS90Zt  1Evssl
0 0 0 16L811 61l RILLST
0 0 0 80L°911 j2:1:411 $80°LS1
0 0 0 679711 €S89H 18£79¢61
‘0 0 ‘0 XAl SSPSH £59°SST
0 ‘0 ‘0 88v°011 086°€Hl  106'%S1
0 0 0 9Ty'801 [riaatl £zryst
0 0 0 0LE901 65L011  9ICESH
0 0 0 1ZE401 SI0601  O8YTSH
‘0 0 0 087201 WUl 9ISt
0 0 0 Sy7001 Ip1°S01  S0L°0ST
0 0 0 9TTR6 €66T01  SOL'6V1
0 0 0 £1296 6L9°001 98L'8p1
0 0 ‘0 zITY6 YLI'S6  6SLLYI
0 ‘0 0 €206 6rS6  ¥9ovl
0 0 ‘0 HT06 89VT6  PSSSYl
0 0 0 €87°88 L3168 2% %74
0 0 0 SEE'98 05SS8  LOL'epl
0 0 ‘0 wrrvs osY'18  ELLIVI
0 ‘0 ‘0 #3773 €069L  TSEOVE
‘0 ‘0 ‘0 18508 ”UYIL  6I3BEL
0 ‘0 ‘0 $69'8L w9's9  L8ILEN
‘0 ‘0 0 £I89L 18685 €Ob°SEl
0 0 ‘0 L96L SI0S  SEEEl

Teq | = ALIDVON 9EITL srsy  LLO'EE]

T SYDIVadl <- -> @nori 0Ig 1T ovgy YI9TL
0 ) ‘0 01L8i SIw  0£569
‘0 0 ‘0 66v°S1 660°CY TS
0 ‘0 ‘0 [y d] SIZ6E  8LOO
0 ‘0 0 19578 86£9¢  IESES

NOLLISNVIL LELs 1S19e 15ty
WAWIXVIN VANV D ™ LELS ISIVE 'Ly

0 ‘0 ‘0 669 S61°EE 6Lty

NOLLISNVYL 1247 198°7¢ 658°EY

aindri <--> viag 0s5T 198°Z¢ LTY'6€

NOLLISNVIL 60T owsTE €01°8€

vigd <--> VHJTV 891 orsTE S10°LE

‘0 ‘0 0 oo 9s0TE 961

0 0 0 0 950TE 950K

‘0 0 0 080°7- 8C0TE  LEOET
‘Q ‘0 0 - ey sl
K 0 ‘0 AT o ALINLINI 0

N30 o'V 'Y CUDH-H  UCDH-9)- .S

O

89£°61
oLLel
0

o

-I-O-H-lu*.—
M SI'867 = “L = aumeiadwa [ Uy Adeyqiuy

L11'zes
L1188

00L

wi

(si)'s

(S) anjins go2e =y

*sa1xads aseyd sed ap aq 01 (8)'S ¢°0 UISOYD ALIBNIQIR AL M “INJINS JOJ IIBIS DU
mo uj *(8)°s pue (S)Ls {(8)¥s Suraq saraads wreunuopaid sy ‘sarzads anyins (839495 jo axmxnw e st smiesadwal sy e vonsoduwod sodea oy
8961 JO 9[eos amesadwa], {2ondRIJ [RUONBUIAIU] [} UO Prepuels ATepuodas © St *M $Z8°L1L ‘wie | 1 anj[ns jo juiod Surjioq [euuou |,

(mo[3q 935) se3 drwokIp e3Pt N L1138 aaoqe
pmbip M L1178 O 9€°88¢
v ‘EIsAId § 9¢'88¢ O £'89¢
wdie sk €89¢ o 0

JLVLS IONIHILIH (s) anying

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



(o)'s (S) s1updouol anjing

MALCOLM W. CHASE

1860

LL6Y 33quadag . INTHEND ‘SNOIATYd
“(¥L61) 795 ‘¥81 93uads “Asawoouop ¥1 Y,
‘(9L61) LIE *9L "A%Y WHD) ‘:hop E:5
"LL0E-6 (P “19)§ SR [eouR[ooUALY, nﬂ<z<h.m
(€L61
‘OO “WEd SIEDA *S[EISA 10} 134208 UEDUABY ‘ST 3 J0 saruadald JurRUAPOULIAL 34l JO SAN[EA PAIIS,, [P 12 uuRnY -y,
ToeL60-9¢ 1sav "ssial 9161 *Aysiaaun 21e1S FWOYERO ‘vopeusIq A Yd ‘Kool - Y,
“(6561) 6 ‘I8 "00S "WYD WY °f 59 A H,
"(LEGT) Sp1 65 "208 WHD WY °f “YIOABDIN D "M Pue wzunseq ‘d g,
sasuaIsjay
"Ansuiiofed oeqeipe £q | _[oW-[23Y S000°0 T 1S0IF'0 = (LY poureIqo
UM fISIAA, JO TeL ST Anielany ) Ut pavodas Apns as1oaxd 1310 A[UO AL *,_JOW-[E3 9000°0 T STIH'0 = L H™Y PUE X 700 T 9E'88¢ = ™1
‘AnAWULIOeY JIEqRIPE BIA SLwoduop Aq paureiqo synsas a1 1dope o suoneuMuSp Sunjour Jo Adjmpus snasswnu parjngel y D12
UAZYNH ‘UOIIIPPE U] "SIAPAIS IS SIZLURLNS 1K £q M31A21 1U3[135x9 uy “s1axptom Kuew £q parprus u33q sey snyins jo Sunjow Y|
ejeq uojsng
Sunesy uo Jnjins SfUIOUOW JO AMARS AP Jo Suuapsosip oy 01 onp se pasudisiur sea s ‘plow- . 3-[ed S00°0 ¥ ZSO'0 Sem A[ewour
EPque 3 Ul 33weyd Kdonus oYL, Y €861 1 Yead B im IMYINS Sruijdouow Jo Auoeded seay o w1 Ajewoue Y & popodas Juauouopy
2159M £q pauodas 3 ¢ 1e uonisuen
p woddns jou prp £15w03160 Jo E1Ep Aitoeded 182y YL -I(qEl MINS JIGUOYIOYHO ) UO PSSP S| ) £'§9E 12 LOISTEN g-o 3y,
ejeg aseyd
“JOIAWLOE) dneqeIpe sup wolj paoadxs Auensoun ap o) sjqeredwod s1
. 5 uonnqLIuod ST, "M £'861 ¥ A[ewour epquie] 13 Jo uoigu p ur aq Kew Adonud sup 30 ued " £°89¢ m0}3q J0 18 uordar umeiadwas ue
13 L 414 AKX ul z22dde piRod 1t yBnoyI[E Y 0112 PIppe ILIINGRE St ,_jow-,_3-[d £00°0 JO UONNGUIL0 1. “UONIUIIP Aq ‘0392 5q PIOYS nZA (3 0),§
6Z1'0— 81 8E8'E— SS6L LS6LE  SITIS  0f6T 009 341 "3 0 ¥e S{TSA10 papio Apopad are myIns JO SULO) (10 SIUIS L/, Y + (L 0 13 'S). S = (1 °d ‘1> 'S).S eU 0) PPN ST YOMM
800~  £59°0 L80€— ozrs TIFSE IO €9EUT 00§ 110, 31-[¥2 L000 JO UONNQUIUOD € SUIZIU0D IN[EA (] ), S L °y_{OW-, _M-Te £68°L = (N SI"867)eS HBINIRI 3m *sanjea Auoedeo 1zay o o
900 01€0 szre- oLLE OfSVE  TeTey 08697 Osy SUnRISAUL PUE |_joul., Y-[23 £90°0 = (3 01),S SIS " 09€ 40qE sanfea Auseded ey parEInGEl a1 Jo uonejodenxs Jeau Aq purie -
tooo- 0500 - e gosee erov  seese ooy 352 3 9¢°'88€ = L 3a0qe sanfea Audeded 1eay YL AswOBINOW 4Q (Swawaut 3 0f 1) preInger sanfea Ausedes 1eay g 1dope op =3
————QANOri<-->viad - --- 8817 YOLEE uree L91'ST  09€'88¢ £ g @
—=—= VI3g <-—-> VHdTY —-—- (89 {74 3% £01°8¢ £ULYT 00£'89E N._ﬁo? PUR | YOOAEDOW pue URUNSEH JO YoM UO Wg
€000— L100 2360 Tt sigee 6b99¢ P ose Ppaseq are 1 42 udiny £q pare[nges suonouny TRoRIRYOOULINN L (Y €8'98¢—11°T1) AlawoSiuop pue 2 (1 88£-89€) 159, (A 91'9LE nnv
2100 2900 1960 €00 ST0°eE wies oureT oot —£819) YP0AEDIN pue urunsey Aq psuodar usaq saey myjns (g) swrpouow Joy soneja Ayoeded tesy pouiuudlep Ajewawuadxy o
100~ 0L00 130 ‘0 $0°€E 820°€E STCET  SI'86T Adonjug pue £oede) jeoy =
$700- SIro 9%€0 ¥80'1— wr'ee 990°6Z 9ELIT  0ST ]
1+0°0— LSTO [A8x+] - ¥$0'se [t4 4 74 1414174 00t “IRJINS SUIIOUCLU PUB JIGUIOUIOYLIO UIMIaq ‘(N S1'860). H£°89¢€), H “Adeua s1 T
— NOLUSNvdL wiz- wIsE wTee 99612 00€'861 SO A PUT , [y FuIppe AQ InJIns NQUIOHIOYLIO JO TEY) LIOI) PATRINO[EI SI Y § 1867 12 sn[ns Jurjdouow Jo voneunioy Adjeqius sy, o
WANIXVIN YAEWVT 9D 01— WICE WL 996'1T  00E'861 uopeuuod jo Adieyiug s
10— €120 LSTO ST8E— LITIS 9621 vi8T1 001 o
ALNGNL - 1570 pro sy ANENE o ° 0 (~IOW-DY 8000 T 1ZL'] = JHIY THATOTorssE="0 o
¥ 301 44 oHV  CD.H-H  UCDH-.0)- .S D oW 1-10W-1 67000 F +00V'0 = JHV (g-0) 30 % £89c =" °
- 10y W10, M. 1-10W-01 09€°0 = (4 ST"86DH'V =10 _N-[ 0S0°0 + STOEE = CASI'B6TS S
BN 170 = . = amssalg aje1§ pIEpUElS M SIB6T =L = amppsaduay, a30sapay Adpegug | _[OW-£Y LyT0 = Cf O) 'V .
2
(19)'s (s) suioouop “unying go7ee =y (9)1v1SAHD (S) ojuysouol nyng . &
-



1861

NIST-JANAF THERMOCHEMICAL TABLES

(10)'s (s) siquioyioyuo ‘nyns

LL61 32quRdds JINTHAND)

$961 1qUIIN] “SNOIATHE

¥STO~ 189°€ SROY— STVl vSTIy  91¥8S S6UEE 008
01Z0- T8¢ 089y~ 81801 IR06E  LESTHS SKOIE  OOL
¥S1°0—~ oLt 9EEY— 9IgL 98¥9C  €I66y S668T 009
¥30°0— 6080 SrE— 610°S ORLYE 618V SY69L 00§
00— 907’0 1987~ 869°C SITEE  SEOTH 06'sT  Osp
1100~ £80°0 ure- wre SLETE  VHO'6E S68VT  OOv
~——-— V13d <--> VHJTV - ———~ 8971 ovsTE  SIOLE VTYT 00ERIE

‘0 0 0 20T1 LEETE  68LSE OL8ET  OSE
0 0 0 woo 90TE 96T YWLIT  00F
0 0 0 ‘0 9s0TE  950TE 8697 SI'S6L
0 0 0 19071 - WwrE 6LIST LTI 0ST
0 0 0 080T~ 8E0PE  LEYELC $9C61  00Z
0 0 ‘0 wwe- L6y ST oLzt 0ol
0 0 0 - FLINLINI 0 0 0

1y 8oy oV H'Y CUH-H  UCDH-.9]- .§ o) Wi

11O -0 -
BIIN 10 = .4 = JnsSAg AWIS pIEpUnIS N S1°867 = L = amyesada], duaagey Ldpeqmoy
(1)'s

(E61) 91 “ILIV WD sk *Z “UTEWMIN M,

(0L61) S6F ‘ST 1R “Sug wayD °f A4961) 8LTT “£0T AmueN ‘Aeryoeyl ‘W,

(9061) 1LE ‘S§ "WAD) Miskyq Z ‘pawsuaig ‘N I,

(9T6T) 6VET *6€ 9OURIY WNL) 00§ (Ind ‘TRAGOW-UEPUCH “d,,

(9L6T) LOE 9L "AdYd WA 19K “H,,

(LL61 yamep) p soday [eoads VLVQOD ‘somumeukpownsayl, 3oj ssnfep K3y dnap ysey <h<nou~m:uv_,
(€261

*OIO “Wed S[ER ‘SIS 10§ £13100§ UROHAMIY | ‘SJuSwS[g ) JO samadolg JMUrBUAPOULIXL], U} JO SIN[EA, PIAIS,, <10 12 uuBYNH Y,

£ 30U Ul puonuAW ‘6] ‘pysiiqnd 2q 01 “AcnEd H I,

(9L61) “AUSIFATU[] SIS BWOYETYQ ‘UONEUISSI ‘' Ud ‘Axuodiuop 1 74,

o 0UAJAL Ul pAIORD) o PRysTIqndu) “SSUIN JO neamy S M ‘AUl T 'H,

(L961) 9ET ‘IS 'ON “ISU] "[OUPPRL—WIYY O 1L *ONUPIWA( d 'V PUB AL[EW "X 'V,

“(6561) 6T ‘I8 "20S WA WY °f M d H,

(LEGT) SP1 “6§ "20S WD WY °f “§I0ABDOW D "M pue weunseq °d H,

“(1161) S6€ “9€ ~MISAYd TUY ISWIN M,

S3J3UdIBJOY

~a[res Apuediytudis
s1 sed wnuqipinba o 01 uoneumngus Jo Ldeyus A (3)s A[remioe st aunresadisa) woos e satdads myjns snoased weutuop Ap wowg (RS
Jo vonpuuo} Jo Ad[eIua 2y} J[EY-ouo St MRS AQUIOEOYLO JO LomEWgRs Jo Ad[Epud s snyy, (XS ¢°0 = (0 *1)§ ss3d0id ay se myins
JIqUIOKIONLIO JO (Y S1°86T 18) uoneumqns Jo Adfepud ags ouysp am (8)S vey 3oyies (S)FS §°0 SIAJOAU MJ|NS JO TS SOUJ AP WS

ejeq uonewqns

39ed Jo

\10W-[E3 ¢  Jo Kurenaoun ue Yim ospaud ssof yomu are sapms - amssad sodea pue . dmswLioed dorp o “Anxumoes Jeqelpe

£q ,_tour-[e9Y $000°0 F 0960°0 = . H**V PAUIEIGO OUym 1S9\ JO 1) ST aumiesalyf ap ul pauodas Apms astaud Japo A[uo 3y -, _ow-[eay

L0000 ¥ LS60°0 = H*V PUE 3 €0 T £'89€ =\ Answnofed oneqerpe ela Lawoinop £q paurmiqo sinsu Ap dope am “sAApmIs
383y sozLIRUILNS | IO AQ mIIAAL JUS[j9IXD UY S1xpom Auew Aq parpnis usoq sey a3ueyd aseyd (g-o) JIUII0UOUORUOIOYLO Y],

eleg uoisng

*M §€ 20[3q 1d30x2 KIHWOTIUOI JO BIEP A M

%50 tnpim SSe 10 12 v NY JO sIn[eA PAIYS AL, Jourd eorydeiSodLy e A[paiqnopun st oYuSpiS pue Ak [eW £q panodar 3 061

Te anfeA PIIOOWS YL Y 08-€S PUE M 0$—ST $33urs A 10§ 1d20xX3 960 UNpm 03 KINUOTUOW M SAGe ONUIPIISF PUB A5, BN
PUB (1S9 ,DJPOABDIN PUB URUISEY mp POPUSLILIOIAI SIN[RA A, uAu3Se pood Ajqeuoseas ul are saipmis Ki1oeded 1eay snouea AL

"N OVE FA0GE ,SIN[EA PIEINGE) ) Jo uotiejodenxa Jeaul] Aq PIUTEIqO Are Y €£°89E = “1L

aaoqe sanfea Andeded 18y AL, " VLVAOD YIM WUARIZE UT *, [0, {23 199°L = (N S1'862).S IB[NI[ED am ‘sonfea Audeded 1eay o
Surea3aur pue |_fow-, Y180 9£0°0 = (01),§ Suisn sAwoiuopy Aq (stiuswarour Y o1 ul) parenge) sanfea Aideded ey ap 1dope am

Aomed pue KIawoSInop  O0ARDIW pue UBLISEF uo paseq A (Y 0) H—( ST'8600.H PU (1 S1'862).S 10} (V.LVAOD £q pouodu

sanfeA SANEIA) 4, s Arwodiuopy Jo sinsa Areunuijad wp Suteq Ajqewnsaud sang) Sy Ul Jo pom paystiqndun pue SooAEDIW

pue ueunsey JO oM i uo A[urewnd poseq A v 12 UABINY AQ PAEINGEY SUONIURY [EIRUSYIOULHY YL A0NNEd PUE ‘(Y 6609¢€

€Tl SKRWOTOW (M TEFTT ¢ MUL] ‘(1 SOE—€S ,'ONUIPIUSQ pue ASSL BN ‘(3 89€—1867 (1S9M ‘(M 09'69€-89°T1 [ HPOABDIW
pue veunseq ‘(3 Z0ZT-€T ,SWAN AQ pouodas u3oq aaey my[ns (©) SIGUIOYIOYUO JOj SANE[A b_uwmﬂ ey pouruusp Ajeuawuadxy

Kdonuz pue Aioede) jeoy
‘uonmuysp £q 017
uoneuuod jo Adjeyjuz
110wy 6200°0 + $00¥'0 = JH*V (G0 NCO0Fe9E="L
110w 0 = (1 SI'S6T). 'V 110w, - 0S0°0 ¥ 950°TE = (M SI°867).S

i-lour-y 0 = (1 0. 'V

(s) s1quoyoyuo “injing 90'2e = (o)1viSAHD (s) srquoytoyup ‘injing

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



MALCOLM W, CHASE

1862

i*s

(s) snjing

LL6] 32qundas INTAUND

S96I $quIAA( :SNOIATUd

EIN 10 = 4 =~ amssayg 9ju)§ prepumis

oz~ SYO'SE 097 Spr— 120°6€ ow'ee SEV'68 $991€  00SI
o081 - 6£9°67 £69°99— SSY'SE 66919  0STLS $99IE  Oovl
0L60— w1 ¥ 176 Ly— 639°7¢ 8SL6S  YO6V8 $99I€  O0tl
1080~ ors8l SOT 6 — us6r SLLS 69¢T8 $99°I€  00Z1
0190~ P8 S8Y05— 95€9T ¥S9CS  vIo6L S99IE 0011
L9€0— 0L 08L'1s—- 681°€T OY'ES  9659L $99'1€ 0001
€900~ 6L01 060°€s— £20°0Z IS 09TEL S99IE 006
||||| Teq | = XLDVON ——-——  95K'6l 89505  vI9UL $991E LIIT88
0 ‘0 0 95891 ov'Br  0£5°69 6691€ 008
0 0 ‘0 YOl sYLSY 1wT°s9 1897¢  00L
0 0 0 86701 SI6Ty 8L009 0EYE 009
‘0 0 0 €IL9 901°0p TES°ES 986°LE 00§
‘0 [ 0 e ovg8E  80C6Y SOty 0S¥
NOLLISNVYL , +88°¢ wyse Isv'Ly 808ES  OTOLEY
WNWIXV VAGWVT %D +83°€ 1< ey 1€y Ly 628'€S  0Z0TEY
‘0 ‘0 ‘0 $8Le 6I8°LE 6L 9ITE oo
—-——- QOIT<-->Vvldd ~--— (I SEOLE  65B'EY 8501 09E88E
1200~ 0810 16’1 S6T1 ozrLe 1Zgoy YEVLT  OSE
$L00— €20 vyl woo 978°9¢ $96'9¢ L 00t
9L00~ L4 12311 0 ST89E $I8°9¢ 15T SI'862
05T
00z
001
0
3 301 IV H'V  CUH-H  LCDH-.9]- .5 o) Wi
-fout- Iy (R O

A ST'867 = *L = aanjesadusa ], 3ouaaajay Kdieyuy

s

(S) inying

(9L6T) LIE ‘9L "AdY "WAD ‘IAIN g

"(6S61) 67 ‘I8 20§ WY Wy [ IS3M °d ',

(SL61) *ANSISAUN TS BWOYENIO ‘UONEUISSIQ QY ‘ArawoSiuop 7T Y,
[-LHEIETE Y]

"paanpoxda Ajasops st (wire 1) tuted Suipioq [eusiou & usy) *ssac0sd uonezuodea A Ut PAIIPISUOI AT

INJNS JO SIAU-U [[& J] IN[eA S1d] duasajar Krepuoass o) woaj uasdgyip A[qesapisuoa st wiod Suiioq sy ey lou ‘vonezuodea s ug (S)°g

13pisuod A[Uo am 30UIS “2D[BA SIY) JO ANfeU AIRDIGER S 21e21pUT O) PAsn 3re s1x2RIq AL, (S)FS 60 = (1)S ss2001d Ay J0g “(req 1) “utod
Burfioq [euuou Areniqre 3y 1g[nofed am ‘sa1oads sodea a se (3)%g $°0 SA0AUL O} paulJop A[LIRIIQIR ST INJ[0S JOJ 3jBlS SOUAIYAL MO VIS

1 12 aweunwop (3)'s pue (I35 “(3)°S 2Im Y 000] dA0qe

sreutwopayd (8)s pue (3¥S .sataads angjns susuikiod e1aass pue duawouow sureluod sodea Injns winuqimbo ‘aungeiadwa sy 1y "g961
Jo apeog armeradud, [eonideld [EUOHEWNU] S UO oUAJaI AIBPUOIAS B ST Y PES'LIL = (wie 1) ‘my[ns jo wiod Surjioq feuuon oy,

ejeq uonezuodep

‘uoneunoj jo Adieyiua sy 303 pasn e 01

SNOSO[EUT JOUUTW € Ul PARINJ[ED SI Y $1°86Z 12 Adosiud ayy, 'y 0Zp 01 L], UoiZas 3t w1 sanjea 3 jo adofs i Suisn uopejodenxs reaur] Aq

PAUTEIGO A1 san[eA A11oede) 1234 A1 ) 9¢'88E = I #0[og "M 018 940G _[OW., }{-[E3 §95°L 12 JUBISLOD 9q O3 paumsse 1 Aioeded jeay ],

"M pEy IA0qE 1S9, JO 30U pue 3 ey o) dn | KsowoBiuop Jo sanfea Kidedeo 1eay pareingel o) 1dope ap ('s9{naajous 55 Jo uonezuawkjodap

43 01 pamqLIE u33q STY SRY N 0E°0 ¥ STTEY PUB 3 0Z'0  ZO'TEY 18 PaLodas WNWIXew & (im UONISURY 13pIO PUod3s € seodiapun
myjas pobry (3 8L9-€LE) 19M PUB (N IEEEH6LS0 , KINUOTIOW £q SIIpmIs a1 uo paseq am sanea Kideded weay paidope suy,

Adosuz pue Ayoede) jesy

"pmbi| 1 pue [e1sk1d Jrurpoouow a1 B3I ‘(N ST 862 H—(N 9'88€). H “Ad[erpiua
UF 90UISHIP 34} PUE ™Y SUIppPe Aq ary{ns SfuI[o0u0w JO Te WoY PIEINO[ED ST ) S1'86Z 12 Mmyjns pinbi Jo voneuuoy Jo Adfiu sy,
uoneunod jo Adjeyyug

+-10W-11 6T00°0 + ZLIL | = H™Y
(oW} 0 = iy
(low-y bS8 1] = (N S1°860). 'Y

ATOF 96888 =
MTOF 0Ty =L
rtour, N-f {s78'9¢] = (3 S 867)uS

g90ce ="y amnon (s) anyng

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



1863

NIST-JANAF THERMOCHEMICAL TABLES

(i'0)'s (s) 4njing
LL6] PGURAIS JINTRIND SNOIATId
oTTi— BYOSE 0o Sy— SLROY $81°79 SEV'68 SO9°IE 0061
90I'l— 6£9°67 £69°9F— 60LLe SIE09 osTLe S99°1¢ [ve 4]
0L6'0~ |34 %24 Iv6Ly— wsye TEE'8S Y0648 SO9°IE 00€1
108°0— ope 8l SOT6r— 9LE1IE s 69¢€T8 SO9°1E 00Z1
0190— or8°TE S8Y 05— 60T8T 696'¢S ¥19°6L S99 11009
L92°0— SW'L osL'1s— £F0°ST [1398 (Y 9659L $99°1E 0001
£950°0— 6L0°1 060°eS— LIZIT 868y OTEL S99’ 006
||||| g1 =ALDVONY ———-—-—- 0ITIT Lovr'sy $I9TL €991t LIIT88
0 0 0 oiLgt oy 0£S°69 669°1€ 008
0 0 0 66¥°S1 660'EY wTeo 189°7¢ 00L
0 0 ‘0 wr SI8'6E |LO°09 80EVE 002
‘0 ‘0 ‘0 L9S8 S6£°9F (43339 986°LE 00§
0 0 ‘0 959 oTLye 80€°6Y ovO'EY (1,94
NOLLISNVYIL ‘ LELS 1S3 1y °08'¢S 0W0TEY
WANIXVIN YAGWYT O LeLs 1§98 27 1Ly 808¢S 0T0Tey
0 0 0 6E9°Y SOI'EE £6LtY »1TE oot
NOLLISNVIL ey 198°T€ 658ty 90°'1€ 0988
amndI1 <-->vi3g 08$T 1987T¢ LIré6t L91°6T  09¢°88E
NOLLISNVIL 60T ovsTe £01°8¢ £LLPT 00£89E
vi13g <—-> YHd1V |¥9°1 orsTe slo'Le oyTYT 00£'89¢
0 0 0 80Tt LEETE 68L°SE OLS€T [1:%%
0 0 0 U400 950E 961t WLl 00¢
0 ‘0 0 0 950TE 9507T¢E 869 $1°86T
0 ‘0 0 19071 - e 6LI'ST L6T1T (1,94
0 0 0 080T— 8E0VE LE9€T 89761 (1,174
0 0 0 aLre- $vL6Y wsU oLLel 001
0 0 0 ry— ALINLINI 0 0 0
¥ 30 OV Y CDH-H  JCDH-.9)- .S b} W1
r-low- [ 100, _M-f
I 10 = od = 3SR NBIS prepuns M SI°867 = *2 = amiesdway, udy Ldregury

(1s0)'s

(s) anjing 902e ='v

"S|RISP JO} SI[QE [ENPIAIPUI i 01 1)y
pinbiy § 9£°88€ Ja0qe

e ‘iskId ) 9688 01 £'89€
eqde sk §  £89¢  OoF 0

ainor-(g-o)vLsAdd

(s) injing

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



MALCOLM W, CHASE

1864

(B)'s

(s) anyng

€7¢1
06Tl
95T
1271
$8I°I
it
sor't
890’1
90’1
860

31 801

(eq 1) Z861 qudag INTHIND

(uze 1) 268 soqwados SNOIATID

L6GIST~ | {34424 X3:474] 6TTEIT  UEYET  $II'ET
LSLSYI— 96T TSyl PISTIT  €86€€T  ITET
8ISGEl— 66T [ATged] EISTIZ  88S€eT  LII'EX
18T EET— s qread 126611 Witz s8Ieer UL
oL - 8EI'TLT o19°Lit SLLNT  LLTET SOIET
018021 - SYOTIT 00ESIl L6ETIT  I9€TET  960ET
usyit- U612 166711 CIOTIT  LEGIET  S80'€T
9vE801— 8127 £€89°011 TY0IT  SOS'IET LWO'ET
LITZ01- WL LLES01 ¥YTTOIZ  990IET  LSOET
068 56— 8T9ITT 240901 260 6190£T  OVO'EC
$99°68— 6057177 69L€01 60'60T  £910€C  1Z0°€T
£vPE8— 98E 1T 89¥°101 066’80  869°61T  666TT
€TTLL— 8STILT 69166 €9$'80Z  YITELT VLS
900 L~ [rayted €1396 6180 OWLSWT 6w
W6LY9— €66°02 0856 98YLOT LITRT  LIETT
185°85— 95807 06726 SETLOL  YPLLIT  ¥88TT
€LETS— 9IL0%T €00°06 ST OSTLIT W8T
8919k~ SLS0TZ ozLLs SOE90T  SOL9W 808
9966~ TEYOIT wh's8 o91860Z 6919 OLTW
89L'€E~ 68707 191°€8 9EES0C 1796 oUW
€LSLE— ori'oz 86808 9ERYOT  190°6TZ 09T
8E M- £00°022 PE98L STEYOT  I8YVIT  BI9TT
v61SI— 9861 SLESL WYEOT ~ Q06ETT  195TT
110°6— 1ZL61T 1ZreL L97€0  O0EETT ST
0£8'Z— €85°61Z TLIL 61L707 ¥89TT  6vTT
HEE Y6l v€9'69 L1707 €50 UL
81S°6 €IE61Z 00b'L9 WCI0T  SOPIZT €OCTT
189°SI1 €81°61Z £L1°G9 166007  OPLOZZ  OSTTT
IS8IT SSU61Z ¥$6'79 ¥8€007  8S00TZ  SSITT
z10'8T 1£681T wLrw 190661  SSE6IT  8L0TT
61VE 1881 8€S'8S 0ZI'661  €€9°8IT  666'1Z
1eor Y69°31T £YEDS 0oF'861  8SSLIZ  6I61T
oLy'SY 61581 SSTYS 08LL61  RILIT  LESIT
S19°TS L9¥'81T SLE'IS 8LOL6T  8IE9IT  9SLIT
SSL'8S 8SE'8IT €08'6Y €SE961  BOSSIZ  9L9IT
w6319 0STSIT orLy Y09'S61  099%1T  865T1T
YO'IL €FI8IT (a4 828P61  OBLEIZ  €TSTIT
s SE0°8IT SECEY YZO¥61  SYRTIT ISP IT
SLTE8 STELIT €611y 681€61  €I61IT  98€1T
6668 TSLIT 8S0'6E 126261 0T601T  LI€1T
$05°S6 PEYLIT L269E LIVI6] 083607  SLTIZ
19101 oLt 08°vE ELY°061  06L'80T  ¥ETIT
Lo 8ev LIT 089°2€ L8Y'681  €Y9LOT  €OTIT
€OS°EN1 S6TLIT 1950€ SSp'sl  ZEF0T  P8IIL
988611 ovILiz i a4 1L€L81  s¥i'sor 8Ll
656'ST1 0L6'91T STE9T I€T981  I8L€0C 9811
0L0°ZET ¥8L9IT SOTHT 620781  SIETWT  60T1T
190°851 6LS91T £80°7Z SSLEBI  SPLOOZ  6VTIT
860411 ¥SE91T $S6°61 £I¥T81  WO661  LOEIT
61°0st 901’91 1Ll ¥86'081  S8I'Z61  98ETIT
960951 YEISIT uost SOV6LI  TXI'S6l  68¥°IT
SSO°T91 SESSIT sl WUl U8l YIYIT
v66'TL1 129°697 1SE11 SZTI9LI  $1€061  QOR'IZ
8€1°681 1$9°0LT w16 W0evLl  S8EL8L 1€0T
9E¥ L6] oLLiLe w69 86£TLI  896'€8I  8EETL
8£6°60C TOTELT 689'F 18Y°0L1  65%6L1 LT
L6T91T 96°€LT ovsE 1LS691  ISYLLY  6L6T2
LSLTe TELVLT 16€°T TSLBOI  6ILWLI  €ETEL
85V 61T SE6'9LL €Tl olI'sel  OISILI  O8P'€T
8YTIET 86'9L 00 SIFL9  VLEL9T  699°€T
00§°9€7 086'9LT 0 8IL91  STYLST  €L9€T
1€0°EVT 668°9LT Wi - SITRI  €59°€91  969'€T
68L6VT OFL9LT 0T~ V66691  I6EBS1  BSCET
960°€9T €E1'9LT [ 08881  168T¥1  95€TIZ
SEL'VLT SELVLT 159°9— ALINIINT 0 0
844 H'Y CLDH-H  HUCDH-9)- .§ po)
(- low- Py -fou, -~

e 10 = .4 = UnssAg RIS prEpUElS

Wi

M SI'86Z = I = 3anjesadun], 36y Ldequny

{B)'s

"(8L6Y) ‘8Y00-1-SL-079Vbd "ON 19enU0D ‘0960-8L-HL-YSOIV “Amedwo]) [eonuay) moq AL, “If *Aumoq "y 'fy,

*(0L61) "dd 8 ‘b€ SAN-SAUSN “PURIS ‘Mg ’N S} ‘WoOW F "Dy,

“(6¥61) 1 (oA ‘L9 202D SEAN JO wudsy] 0L61 ‘1 Aum{OA ‘SE SAN-SQASN “PURIS “Ing TN "SN “MooW F "D,
"(6S61) €411 “IE "SKud W) [ omag T

*(8961) ‘uopuo] “Pr [[eH pue vewdey) “pa pIg ,,‘SIINRIOW JWOELF JO exdedg pue SATIAUT UoneIdossI(,, ‘UOPAED H VY,
(£961) “IOA M3N “2U] 0D PUBNISON UBA " “P? PUT ,,‘SINIV[ON dnuoer( jo endsads,, “dusqzisy 0,

*(8961) 658Z ‘8¥ "SAYq WA T “JIYEM D “d PUR ‘sprempd ")y ‘sequtuipng d,

“(8961) T8Y 6% "SAYd WY °f ‘WOISIT N °S PUT 34QIA 'H A

*(6961) SYTr ‘05 "SAud way)  ‘eydny) v A\ pue Zumoyag 7,

(9961 Sv§ ‘0T Ay "wend) “133uyp[oD “d PUT WemoI] f,

“(6961) €THT “Lb "sAUd °f ueD ‘Mmorreq J " PUR SN W f,

*(6L61) €06 ‘01 "uApouLIA], ‘W) °f ‘SIRUBUAPOULAL Joj SIME|A K93 U0 dnoin JseL VLYAOD-NSII ‘weuurey) “xo) °d °f,
S3duUdIBeY

“SIURISUOD [RIUAUBPUN) Y3 JOJ
san[ea YD AYSi[s Jo 3N 3 01 NP SASUT |_[oW.,_N-{ 000 JO 3ouYJIp AJOIUD UR ‘PUCISS WIR | UO PISEq R SUOHEPUSURLOIA
VLVAOD b Seasaym '12q | Jo 3msssard a1zs PIEPUEIS B SI5N J[qEl SIY) 351803 ,_[OoW-_H-f $601°0 £ SL1P Adanus ot 181 $3duaagyIp
Jouus 0m 10§ 1d30%3 UOHEPUSNUOIAY V1 VIO Yim 33138 ) SI'867 18 SUOIUN [FULSY) KLY 00S] | JO $590xa Wi sarnjesaduwal 12 1oreaus
30, _jow.,_Y-[ p"0~ JO uonduny A313u3 SqQIr) S Ul SDUAIYIP [BUCHIEMI[RI 0} SPEd] SAMP3201d JJ0IND SHOLIBA JO UONRIIPISUOD PUE SITEIS
PRI12X2 JYS1y ISP JO UOISHILT AP “198) U] 21" Snpaocaud ggomnd pue 11y 1odoxd Jo UOIEZIIIN PUE SIAEIS PANUIXS IHYSIY A JO UOHRISPISLOD
annbas Lew 3§ 0009 IA0QE SUONEINITEI 35D JO UOISUIIXT ‘SIMRISUOD [IUIUITPUN A} PUE SSEW JWIOTE JANE]E ) Ul SIUIELIOUN O} anp st
(I SI'862),S St Aurenasun pauodas g, *(,_wd QQET > '2) satess SutA] 15940 341 K10 1517 34 (I 0009 OF) UONUN JUTEUAPOULIAT Y UO
133]J2 ou sey sjaa3] 1addn 253y Jo voisnoUT A UL *IEIS PUNOIS AP dA0qE 1-W2 88°E€T9TC 18 SIAL AEIS PALIXD R 3 S[3AJ] 353U} JO
£332u2 Y31y AP 3o 1[nsat € §1 SIYL " 0009 O) UOHIUNY IWRUAPOULS} SY3 UO 133]J3 OU SBY (] = # 01 dn S[3A3] JO UOISn[IUL AP ¢, _wd 000ET
Mmo[aq SuIA] s[9A9] 3AY 341 10§ 120X “TeY) ALRDIPUI SUONEMNI[ED IND 11 o 00y £q uone]idwod oy iy udAld e ()S 30J S[AS] JUCNIVA AL

Adonug pue Kyoedes jeoy

¢ 3a3uyp[oH puE rEMOI] PUE [1Imag
$uopAen p.whxﬁb: £Q POM3IAXL U30Q IABY SIUSUIUNSEA IN[IR & SIAUUNSERY UOISNYII-UOISION pue 3:2@565& £S34d e
~WSYIOUIAY U0 SIS [euonippe Aq pauoddns st ¢ Swawamseaw sdosdsondads asiaaid woiy paureiqo A312ua UOHEISOSSIP PAIIFYIS Y1,
¢MoLRg pUe SYI1Y Jo Apris ) woly (;_jow-f €0°0 ¥ T8T 1Y), WD §'T F $'91ZSE = ($)3 Suisn paeinofed st (N S1°867 ‘3
‘S). 'V 103 anea pardope 1, 'V.LVAOD Aq papusumiona se (3§ Joj A333ua UOREINOSSIP S UO paseq S1 uoyeuoy Jo Adjeiua ay g,

uoneuuog jo Adjeyjug
I 66'6L1TT oS,
S 8$'8ET6 q,
1 SYELS °d,
€ 60'96€ A
S 000 4,
'8 _un 3 a1y

siydom E:Es..o_uc.m S]aAYT uonRIg

110w STO F 86'9LT = (A S1°860). H'V

(10, SL-f SE0°0 F 8Z8°L9T = (A S1'867).S
(-10W-0 SO F €LYLT = (MO IV

WD 1 F0°85SE8 = (3 )l

(s) anyng 9pze =y SYD 1v3al (S) inyng

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





