APPENDIX D

Thermodynamic Data

Standard molar entropies, enthalpies of formation, Gibbs energies of formation, and heat capacities of
various substances at 25°C and | bar*

Substance §7J-K-'-mol 't Alk/ k]-mol*! AG{/Kk]-mol™* C,/J. K" -mol!
aluminum
Al(s) 28.3 ‘ 0 0 24.4
ALy (s) 50.9 -1675.7 -1582.3 79.0
argon
Ar(g) g g . 0 208
barium
Ba(s) - @ g - 0 ; 28.1
BaCO,(s) 1121 -1213.0 -1134.4 86.0
BaO(s) 79 -5480 -520.3 ; 47.3
Ba*(aq) 4 - 96 -537.6 -560.8 =
bromine . o ,, : '
Br(g) 175.0 , e 82.4 20.8
Bry(g) 245.5 30.9 3.1 36.0
Br,(l) . 152.2 e 0 . By
Br-(ag) 824 -121.6 -104.0 =
calcium
Ca(s) 41.6 0 0 25.9
CaC,(s) 700 ~59.8 —64.9 62.7
CaCO,(s) 91.7 -1207.6 -1129.1 83.5
CaO(s) 381 -634.9 -603.3 420
CaS0,(s) 1065 - _ps4s -1322.0 99.7
Ca?(aq) -53.1 -542.8 -553.6 : =
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A-24 APPENDIX p
Substance S7J-K'-mol- AH{/K]-mol! AG{/k]-mol-! C,/J K -mol"
carbon

C(s, diamond) 2.4 1.9 2.9 6.1
C(s, graphite) 5.7 0 0 8.5
Cs (s, fullerene) 426.0 2327.0 2302.0 520.0
CH,(g) 186.3 -74.6 -50.5 35.7
C,H,(g) 200.9 2274 209.9 44.0
C,H,(g) 219.3 524 68.4 429
C.H,(g) 929.9 -84.0 -32.0 52.5
C,H,(g) 270.3 -108.8 -234 73.6
CsHg (1) 173.4 49.1 124.5 136.0
CH,OH(g) 239.9 -201.0 -162.3 441
CH;0H(!) 126.8 -239.2 -166.6 81.1
C,H,OH(g) 281.6 -234.8 -167.9 65.6
C,H,OH (1) 160.7 -277.6 -174.8 112.3
CH,Cl(g) 234.6 -81.9 -58.4 40.8
CH;C](I) 145.3 -102 -51.5 —

CH,Cl,(g) 270.2 . -68.8 51.0
CH,Cl, (1) 177.8 -124.2 ~70.0 101.2
CHCl,(g) 295.7 -102.7 6.0 65.7
CHCl,(1) 201.7 -134.1 -73.7 114.2
CCL(g) 308.7 -95.7 -60.6 83.3
CCl, (1) 2154 -128.2 -65.3 130.7
CO(g) 197.7 -110.5 -137.2 29.1
COy(g) 213.8 -393.5 -394 4 37.1
COZ (agq) -56.9 -677.1 -527.9 —

chlorine
Cl(g) . 165.2 121.3 105.3 21.8
Cly(g) 223.1 0 0 33.9
CI-(ag) , 56.5 -167.2 -131.2 —
copper

Cu(s) 33.2 0 0 244
CuO(s) 42.6 -157.3 -129.7 42.3
Cu,O(s) 93.1 -168.6 -146.0 63.6
Cu*(aq) -99.6 64.8 65.5 —




THERMODYNAMIC DATA A-25

Substance §7J-K!-mol-" AH¢/K]-mol! AG¢/Kk]-mol! C./J-K-mol*

fluorine

F(g) - 1688 794 62.3 22.7 f' [l
Fi(g) 2008 - 0 0 A ' |
F-(aq) e s : -278.8 .

helium ,
He(g) ' 1262 0 o 0
hydrogen . N ‘

Hg ‘ 1147 9180 Sas

H,(g) 13y 0 0
H,0(g) . 1888 - a8 ~298.6
H,O(l) .0 2858 -237.1
HO(8 St e -1204
L it e e ~275.4
Hilg. . g 993 95.3
HBr(g) ; 1987 . i 534
S VW 17
H s ( g} o i 2058 _2'0";6: s i
H'(ag) . e 0
H,0'(aq) . e 58 L o ey

iodine =

(g . wep 1068 70.2
LG e L e ey 19.3
Lty e 0 o
I-(ag) - - nig . -55.9 S ilB18

iron
Fe(s) a e g o 251
FeO(s) - 60’.75 2720 284 {49}92,‘
by . we o g 7429 1039
Fe,0,(s) L g4 iS4 = g
Fe*(ag) L83 sl Ml —78.9 s
Fe*(aq) 3188 - 0 LR e L
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i
i
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krypton

Kr(g) 164.1 / 0 0 20.8
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THERMODYNAMIC DATA A-27

4
Substance S%J-K- -molt AH/kJ-mol! AGY/kJ-mol"! C,/J K mol* [

phosphorus I
P(s, white) . i 41.1 0 0 23.8 ‘
P(s, red) ' 92.8 176 A 91.2
P,0y(s) : 228.9 2984 2698 2117
POCI,(g) 3255 -558.5 -512.9 84.9
POCI (1) 999.5 5971 -520.8 138.8
PCl,(g) 311.8 2870 2678 71.8 , |
PCl,(g) i 364.6 o 83748 3050 128 f
PH,(g) 210.2 54 135 5 | al

potassium : If |
KOH(s) 81.2 4246 3794 68.9 | {
Ky 826 v 485 o ygs 51.3 4 I |
KCIOy(s) ooMsEl o sy -296.3 1008 : il
Ragh = = - jggw 2524 -283.3 % ?

silver - v f1
L a8 .0 0 -~ ¢ %54
AgBr(s) 1071 ~100.4 088 52.4 ; !
AgCl(s) 963 e fhes 50.8 i
Ag,S0,(s) 200.4 159 —618.4 - 1st4 ;
Ag*(ag) Gy L = 56 e - L :

sodium | :
Natgh & 1587 Anges 77.0 20.8
Na(s) . Bls 0 ‘ 0 98.2 :
NaHCO,(s) 1017 ~950.8 ~851.0 87.6 -
Na,CO,(s) 135.0 11307 -1044.4 112.3 i
Na,0(s) 751 —414.2 3755 69.1 | . 2
NaOH(s) = 64.4 g 3797 59.5 s
NaF(s) Mr _576.6 -546.3 46.9 ‘ e
NaCl(s) 72.1 —411.2 -384.1 50.5 ’
NaBr(s) 86.8 —361.1 -349.0 - 514 e
Nal(s) 98.5 9R78 9861 52.1 :
Na*(aq) 59.0 -240.1 -961.9 s .
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