A-R Appendixes

Thermodynamic Owantities for Substances

Appendix C
e and lons at 25°C

Substance AHF AT 5 Substance AHT AGT 5
or lon {K)f o) {klfmof) {/rol-K) or hon {K)f rrof) {K)f o) {rrol-Ky
2 (2) 0 0 20,87 Ca0(s) 6351  —6035 33.21
Alaminam Ca(OH),(5) 0861  —B34 83.3
Al(E) 0 0 28.28 Cas(POLa(5) 41208 —3884.8 236.0
Al¥*(ag) -531 —435 -321.7 CaS04() —14341 —13219 106.7
AICL(3) -MS6  —6300 106.3 catbon
ALO,(5) —-1675.7 —15823 5085 SES) B 71?-;? 67 12; ; 152-277
- 5, diarno i . .
Barum *
Ba(g) 17.1 1470 170.1 ggigiphﬂe) 92 . sg " 30;:40
Ba(s) 0 0 62.48 —83. =53 :
Ba**(2g) -5376  —5607 8.6 CCL® —1354 —63.27 264
BaCOs(s) -1263 —11376 1121 CF,@) —HSZ =863 a3
BaCL(s) -8586  —810.3 1237 CNliag) 5l 166 s
BaNO; ) (3) -0524  —7834 3025 COl®) g =LAt 1575
Ea(OH),(s) —463  —850.3 107.1 2822(9_)(&@ - ﬁj-f ‘53’;:-; 2;:-;
Ba(OH),- s —677. —3527. —56.
8H0(5) —-3322 —2193 427 Ca@ 116.% 66.85 2378
BaS0,(s) -14732 13623 132.2 CS0) £.70 65.27 151.3
, COCL(Z) -2001  -M58 2839
Berdlium
Be(s) 0 o 5.440 HCN(24) 150.6 172.4 54.1
B20(3) —@84  —5791 1377 HCN(g) 135.1 124.7 17
Ba(OH)4(s) —505.8 —-817.9 50.21 ﬁgg(@ w0 gi.ﬁ ;:;.3 I;f.i
BOt ERLC - ! - . .
B@m 0 0 5834 gﬁg{” o 74.97 s0.80 1861
BCLL() —4272 —3874 206 g ropn 5 2 05
BE.(g) ~11356 —11150 254.2 e g i 210
ieost) -12715 11828 5385 CHD ey i g
oming
B1(2) 1119 8240 1749 CHe (9 104.7 H6 0.2
s CHyo(2) -1256 -17.2 310.1
Br(ag) 1215 —1040 82.4 ey s e 1267 0.2
gr'(g) B 2;3'31 _23:'?59 1232': CeHs (@ 450 124 4 173.4
£2(2) : : ' Aleohols
Bro() 0 0 152.2 CH.OH(g) —207  —1620 230.7
HB1(2) =364 =330 1986 CH,OH() 2387 1664 126.8
Caldum C.H; OH(g) -2351  —16%6 2826
Calg) 177.8 144.1 154.8 CLH.OH) Lorre kG ST
Ca 0 0 41.5 Aldlehydes
Ca™ () Ti3.8 7321 160.5 HCHO(9) -117 —113 216.0
Ca (ag) -5428  -5535 53l CH:CHO(g) -1661  —1334 6.4
Ca™(g) 19255 — — CH,CHO®) -1918  —128.3 160.4
CaCOs(s, caleit) —12065  —1128.8 829 Carboxic acils ahd iohs
CaCL(s) -W5.8  —7481 104 6 HCOOH(#2g) 4256  -3510 52
CaFy(5) 12255 —1173.5 63.57 HCOOH() —4247  -3%14 129
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Substance ARG AT 5 Substance ARG AT 5
or kon (v rof) (ko) {/rmol-K) or bon (v rrof) (v rrof) {frrol-Ky
Li*(ag) —-278.5 —283.3 154 NHC1(s) —-3l4.6 —-M31 B4.86
Li*(2) 6857 648.5 1529 NHNO:(3) 3656 —124.0 151.1
LiB1(s) —-3509 —-341.6 7406 NO(g) B0.2% 26.40 2106
LiCl(s) —408.3 —-384.0 5830 NOL() 33.10 51.4 2350
LiF(s) —6l16.9 —5887 3566 NO:"(28) -074 —-111.3 146 .4
Lil(s) —-2Zi0. —269.7 85T N.O(2) 8205 104.2 2185
mwuﬁum N2 04(3') 9 U?Q 9?.72 D43
Mai(e) 1471 1126 148.5 N2 Oy -19.56 97.52 062
Ma(s) 0 0 3267 NOCL(g@) 5171 66.08 xle
Mz*(2) ;1.0 2486 154.3 HNO.(28) -074 -111.3 146 .4
Me** (29) —466.9 —454.8 —-138.1 HNO:(2) —-134.3 =739 $6.3
Me** (o) 2351 — — HNO.(0) —-174.1 —80.7 1556
MMeCO.(5) —=1111.7 —1028.1 65.85 Oxygen

MeCla(s) —-641.6 —=562.1 8063 Q) M52 231.8 160.9
Me-MNa(3) —461.1 —400.8 87.86 Q.(2) 0 0 D50
M2O(s) —-&01.2 —5688 2692 O.() 1427 163.2 238.8
IMa(OH). () —524.7 —833.7 63. % OH™ (2g) —230.0 —-157.3 —=10.75
nsanganese pPhosphotus

In(e) 283.3 241.0 1736 P(@) 364 2800 163.1
in(s) 0 0 3201 P(s, r=d) —-17.46 —-12.03 22.85
InO(s) —-385.2 —362.9 5971 P(s, whit) 0 0 41.08
MO, (3) =5200 —465.2 5305 P.() 143.7 103.1 2180
MnO, ™ (27) —-514 —447.3 181.2 Py 5801 24.45 PALERE]
nercary PCl.(2) — 2887 — %06 316
Hz(g) 61.38 3181 1749 PCla(@) —-360.2 —-30.3 4.2
Hz(D 0 0 T6.03 PF.() —13%44 15207 0.7
He** (2g) 171.1 164 .4 —-32.2 PH:(2) 5438 7175 2101
He2*(2g) 172.3 1536 84.5 P40y,(3) —30099  —2723.3 228.8
HeCL(s) —230.1 —-1284.0 144.5 PO (28) 127174 -—1018.8 —222
HezCla(5) —-%5.2 —210.8 1624 POCL(2) —559.8 -514.3 325.3
HzO(s) —00. 73 —58.45 70,27 POCL{ =571 —=5208 222.5
Nickel P43.(5) —2246 —-M68 M08
Nifg) 430.1 3847 1821 HP O " (ag) —1281 —1082 —36
Ni(s) 0 0 2887 H.PO, (29 —1285 —1135 86.1
Ni**(ag) =540 456 —-1289 H:PO4(22) —12883 -—11426 158.2
NiCl.(s) —-3045 —258.8 B8.16 potassium

NiO(s) —239.7 =211.7 3790 Kz 2600 60.51 160.2
Nifrogen Kis) 0 0 64 .67
N(z) 4727 4556 153.2 K*@g) —-2524 —283.3 102.5
Na(2) 0 0 181.6 K*@ 5140 481.0 154.5
NH:(24) —80. 20 —26.57 111.3 KB1(3) —33.8 —380.4 0504
NH:(2) —45.20 —16.40 1827 KC1(s) —436.7 —408.8 82.55
NH,*(ag) —-132.5 —=79.37 1154 KF(s) —568.6 —5389 66.55
MN_H (2 B5.35 156.2 2386 KI(s) —3279 —3230 106.4
MN2Hq (D) S0.63 145.4 1214 KC10:(5) —-3B77 —B6.3 1431



Substance
or kon

KC0:(5)
ENO:(s)
E20(s)
KO.(s)

Ka0a(3)
KOH(3)

Rubidium
Rb(z)
Rb(s)
RbE1(s)
RbC1(s)
RbE(s)
RbI(s)
Silicon
Si(g)
Si(s)
SIC(s)
SiICLE
SiFa(2)
Si0s (5, quartz)
Silver
Agl@
Ag(s)
Ag*(ag)
AgBr(s)
AgCl(s)
AgF(s)
Agl(s)
Agz0(5)
Aga3(s)
AgNO:(5)

Sodium
Na(z)
Na(s)
Na*(29)
Na*(g)
NaB1(s)
Na,CO;(5)
NaCl(s)
NaF(s)

AKZ
{(Klfmof)
-1150.2
—4%4 6
—363.2
—2% 5
—485.3
—4%7

0.e0
0
36
—435.5
—545.4
—333.8

430.0

0
—-65.3
—687.0
—-1614 .8
—510%

2846
0

105.6

—100.4

—-1z71

—2M.6
—61.84
—-31.05
—32.59

—124

107.3
0

—240.1
6083
—361.4
—-1130.8
—411.1
—5754
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AG7

(klfrrol)
—1064.5
—3%49
—-3221
—240.6
—48.8
—-3789

53.11
0
—381.8
—407.8

—3280

405.6

0
—62.8
—619.9
—=15727
—8%6.4

2457
0

712
—56.90

—-106.8
—66.19
—11.21
—40.67
—33.47

76.86
0
— 2619
5744
—340.3
—1048.0
—-3%0
—-5451

A-11

s Substance AHF AGT F
Qo) or lcn (ol (mol Qimokk)
155.5 NaHC 0, (5) —5508  —8510 1017
133.1 Nal(s) —2878  —2846 52.50
04.14 NaNOL(3) —4675  —3671 116.5
122.5 NaOH () —4258  —3797 64 44
1130 hon e
7251 Sr(g) 164.0 1316 164.5
Se(s) 0 0 55.60
170.0 Sr*(g) 7197 679.3 170.3
7%6.78 it ag) —545.8 —550.4 -326
110.0 e 17806 - -
55.50 SIC04(3) 12201  —11401 57.1
75.3 SICL(s) -8286  —7812 1145
1184 S0 —5620  —5614 55.52
S£S04(3) ~14531  —13410 117
1675 Sulfur
1512 (g) 2770 236.5 167.7
661 (s, monoclinic) 0.360 0070 3303
vp (s, shombic) 0 0 3206
232 7 £ (2g) 41.8 837 22
ol 4c (e) 1286 797 2281
Se(2) 100.4 4861 430.2
80,(2) 068 —3001 248.1
1729 50, () -3958  —3710 2567
42.55 30, (2) 0083 —7446 0.1
72.68 HS" (39) -177 126 61.1
107.1 H,S(29) —39 —274 122
96.2 H,5() —050 —3333 256
8.7 HS0,~ (29 —8873  —7560 131 %
115.5 H,80,() —8140  —6390 1565
121.3 o
e Sn(s, gray) - 208 013 4414
12 Sn(s, white) 0 0 51.55
SaCLD —5113  —4402 2586
1536 Sn0,(s) -5807  —5187 52.3
51.46 Zinc
.1 Za(g) 130.4 5435 1605
147.3 Za(s) 0 0 4172
%.82 75t (ag) -153%  —1470  -1121
138.8 ZHCL(5) —4151  —3604 111.5
7212 Z00(5) —3483  —3183 43 64
51.21 ZoS(s, sphaleits)  — 2060  —2013  —577



