Appendix B

Standard Thermodynamic Values*

Substance AHY AGY 5= Substance AHY AGY s
or lan (kJfmaol) (kJ/mal} (Jfmol-K) or lon {kJ/mol) (kJ/mol) {J/mol-K]
¢ (g) ] 0 20,87 CaCO4(s) - 12069 —1128.8 929
Aluminum CaOis) —635.1 —603.5 382
Alls) ] 0 283 CalOH}(s) — 98600 —ROB.56 8339
Al (ag) —524.7 —481.2 -313 Caa(POy)2(5) —4138 — 3800 263
AICls(5) —T704.2 —6G28.9 107 CaS04(s5) —1432.7 —1320.3 o7
AlO4ix) — 1676 — 1582 S0.94 Carbon
Barium Cigraphite) 0 1] 5686
Bais) ] 0 62.5 Cldiamond) 1896 2866 2,439
Baig) 175.6 144.8 170028 Cig) 7150 G606 1580
Ba®"(g) 1649.9 - - CO(g) —110.5 -1372 1975
Ba® (ag) —538.36 —560.7 13 COqig) -393.5 -3044 2137
BaCls(s) —B06.06 —810.9 126 COslag) —-4129 —386.2 121
BalCO5(5) —1219 —1139 1z COs* (ag) —676.26 —528.10 =53.1
BaOis) —548.1 —520.4 7207 HCO;  (ag) —691.11 SBT.06 Q3.0
BaSOyis) — 1465 — 1353 132 H-CO4iaqg) —698.7 -623.42 191
Boron CH.ig) — 7487 —50.81 186.1
Bif-rhombo- 0 0 5.87 CaHalgd 227 200 200,85
hedral) CaHatm 5247 6836 21922
BFiig) —1137.0 —-1120.3 2540 CaHalz) —B4 667 —32.89 2295
BCla(g) —403 .8 —388.7 20000 CiHaz(g) — 104 -24.5 2689
BsHalg) 35 B6.6 2320 CaHulg) —126 -16.7 310
B2O4(s) —-1272 —1193 538 CaHell) 490 1245 1728
HaBOsis) — 10943 — 06901 BE.83 CH;OHig) -201.2 - 1619 238
Bromine CHsOH() —238.6 = 166.2 27
Bralf) 1] 0 15223 HCHO(g) =116 =110 219
Brzig) 3091 313 245.38 HCOO ™ (ag) —410 =335 a91.6
Brig) 111.9 8240 17450 HCOOH( /) — 4% =346 1290
Br(g) -2189 - - HCOOH(ag) —410 =356 164
Br (ag) =1209 -102.82 8071 CaHsOHig) —-235.1 = 168.6 28256
HBrig) ~36.3 -535 198.59 CoHsOH() —277.63 ~1748 161
Cadmium CH-CHOig) — 166 -133.7 b
Cdis) 0 0 513 CH:COOH(f) —487.0 - 392 160
Cdig) 1128 78.20 167 64 CeH 20405 -1273.3 ~910.56 2121
Cd®" (ag) —7238 -T1.74 -61.] Ci2Hz:00y(5)  —2221.7 =1544.3 36024
CdS(s) ~144 -141 71 CN (ag) 151 166 118
Calcium HCM(g) 135 125 017
Cals) ( 0 416 HCM(f) 105 121 1128
Caig) 1926 158.9 154.78 HCNI{:!E}J 105 112 129
Ca” "ig) 1934.1 - — CSalg) 17 669 237.79
Ca* " (ag) ~542.96 ~553.04 -552 CSall) 879 636 1510
CaFais) -1215 ~1162 68 .87 CHiClig) -83.7 -60.2 234
CaClais) ~795.0 -750.2 114 CH-Cliih -117 ~632 179
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~B709
=341.8
—399.5
—272.0
—825.5
—1121

1.6
—350
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—276.6

—48.3
=-918.39

0
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687.163
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0
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2351
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=112
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0
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—518.4

0
61.30
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172
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—264.9
—N.79

0
473
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00.29
33z
9.6
11
—43.1
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= Bi.83
5063

—84.94
=3023
=33
—2514
—743.6

—1018

1]
-243
=314
= 198
=219.0
=96.7
—811.24

0
128
649 989
—203.8
—588.7
— 384
-342
- 270

]
115

—456.01
—592.1
— 1028
=569.0
=401

0
—223
—466.1
—425.1

s
1644
1536

- 1584
=210.66
=58.50

456
104.2
86.60
51
og
118
114
- 16
26.7
1492

113
1179
142
60.75
B7.400
145.3

64,785

21

136
6RE.70
Th.b
91.3

147

29.10
138.67
132.91

35.66
59.30
T4.1
858

329
148.55

118
£9.630
65.86
6.9
&8

318
—84

531
190

16027

174 .87
=33

45

144
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027

191.5
153.2
219.9
210,65
2399
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10
121.2



NO: {ag)
HNOS(
HMNO (e )
NFil(g)
NOClig)
NH4Clis)
Oxygen
Oa(g)
Oig)
Oalgh
OH (ag)
HalH gy
HaO0{)
Ha0:(0)
H0:(ag)
Phosphorus
Pylx, white)
P(z)
P(s, red)
Pafg)
Pylarh
PCla(g)
PCls()
P‘CI:JK}
PClsis)
Py0hp(s)
PG.;J .ﬁl‘ﬂ'}

HPOL " (ag)
HaPOQy (o)

HaPOylag)
Potassium
Kix)
Kiz)
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K lag)
KFis)
KClis)
KBr(s)
KI(s)
KOH(s)
KCI0(5)
KCIO,0s)
Fubidium
Rb{x)
Rbig)
Rb"(g)
Bb " (ag)
RbF(s)
RbClis)
RbBEris)
Rhbl(s)
Silicon
Sifs)
SiFlg)
Si0al5)
Silver
Agls)
Agle)
AeFlag)

—206.57
=173.23

=206.57

=125
5171

—3144

0
2492
143

~229.94
=241 826
—285.840

—187.8
—191.2

0
3146
=176
14
389
—257
—320
—402
—4435
—2984
- 1266
- 1281
=285
=277

0
8G.2

514.197

—251.2
—568.6
-436.7
=394
=323
=448
-3977
—432.75

0
#5851
49504

=246
=549.28
=435.35

—3802
—323

0
—1614.9
=910.9

0
2802
1059

= 1105
=T79.914
=115
—833
6607
—203.0

0

2317

163
~157.30
—228.60
—237.192
—120n4
—134.

]
2783
=121
104
4.5
—268
—272
=323

— 2698
~ 1013
=082
=1135
= 1019

0
60.7
481.202
—282.28
-5389
=402
=380
=323
—379.1
—206.3
—303.2

0
5586

-2822
—407 8
—378.1
—326

= 15727
=B56.5

2504
T1.11

146
155.6
146
2606
261.6
946

2050
16095
238.82
=154
188.72
69.940
110
144

41.1
163.1

228
218
280
32
217
253

229

-218

-36
B9l
226

64.672
160.23
15447
103

66.55

82.59

9594
106.3%9

T8.87
143.1
1510

605
16909

124

95.90
108.3
1180

180
2824
415

42.702
172.892
7393

AgFis)
AgClis)
AgBris)
Aglis)
AgNO(x)
AgoS(x)
Sodium
MNais)
Nalg)
Na'ig)
Na*(ag)
NaF(s)
MNaClix)
MaBris)
MNalOH(s)
Na:CU_qf.'.::l
MNaHCO5(s)
Mal(s)
Strontium
Sris)
Srf;g}
5rt(e)
5¢ Hag)
SrCla(s)
SrC05(x)
Sr(s)
Srs0y(s)
Sulfur
Si{rhombic)

Simonoclinic)

Slg)
Saig)
Sﬁﬂ!]
5 (ag)
HS " (e}
Ho5(x)
H 25 aigp)
S00e)
Sﬂzt&ﬂ
S04 (ag)
HSO, ™ (ag)
H-504(h
H 150 (eng)
Tin
Sniwhite)
Snigray)
EnClyh
Snld(x)
Titanium
Ti(s)
TiClyth
TiC(5)
Zinc
Zn(s)
Znig)
Znt " (ag)
Zn0(s)
ZaS(x, zinc
hlende)

=203

- 12703
—99.51
—52.38
—45.06
—318

0
107.76
609 839
=239.66
—575.4
—411.1
— 361
—425.609

—1130.8

~947.7
- 288

0
164
1784
—345.51
—B284

—1218

—592.0

= 1445

0
03
279
129
101
41.8
—17.3
-20.2
-39
=206.8
=396
—907.51
—BE5.75
—813.9589
—907.51

0

k]
=545.2
—380.7

—804.2
—444.0

130.5
- 1524
=348.0
=203

=185
- 109,72
—05.939
—66.32
19.1
—40.3

1]
71299
574877
—261.87
—545.1
— 3840
—349
—379.53
—1048.1
—8519
—285

0
110

—337.3
—T781.2
—1138
— 5624
~ 1334

0
0096
39
801
49.1
83.7
126
-33
-274
-300.2
=271
=741.99
~T152.87
—=690.059
—741.99

4.6
=474.0
=3519.7

—737.2
—H85.8

94.93
—147.21
=318.2
=198

54

9611
1077.1
114
128.2
146

51446
153.61
147 85

60.2

51.21

T2.12

B6.82

64,454
139
102

985

544
164.54

—39

17
97.1
555

122

e
326
168
228.1
430.211
2
6.1
205.6
122
248.1
256.66
17
126.9
156.90
17

51.5

448
259

323

30.7
2523
0.6

416
160.9

= 1065
439
51.7

*All values at 298K.





