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Inorganic Compounds: Physical and Thermochemical Data
H Standard molar enthalpy change of formation at 298 K. Chosen standard pressure is
1 atm.

Standard molar Gibbs free energy change in formation at 289 K. Chosen standard
pressure is 1 atm.

S Standard molar entropy at 298 K. Chosen standard pressue is 1 atm.

Mg,¢ Solubility in water measured in moles per 100 grams at 298 K. A figure in brackets
after the solubility gives the concentration of the saturated solution as moles per 100
cm? (mL) of solution for cases where the solution density is known to be significantly

different from 1 g cm3. This information is not available for many compounds where
it would be relevant. A superscript gives the water of crystallization of the solid
phase when different from standard state.

H¢? G¢° Nid Mgat

Compound kJ mol-1 kJ mol-1 J mol-1 K1 mol/100 g H,O
Aluminum
Als) 0 0 28.3
AP (g 5483.9 = - 149.9
Al(ag) -524.7 -481.2 -
AlF 3 -1504.1  -1425.1 66.4 0.00671
AlCl3s) -704.2 -628.9 110.7 0.52
AlCl3'6H20(s) -2691.6  -—— @ 0.346
AlBr3s) -527.2 -488.4 163.2 decomposes
All3(s) -313.8 -300.8 159.0 decomposes
AL O3 -1675.7 -1582.4 50.9 1.00 x 10°10
Al(OH)3) 12874  -1149.8 85.4 1.28 x 10°6
Al(NO3)3:6H20¢s) -2850.5 -2203.9 467.8
Al3S3(5) -723.8 e e decomposes
Al(SO4)3(s) -3440.0  -3100.1 239.3 0.0915
Alx(SO4)3'6H,0(s) 53117 -4622.6 469.0
Aly(SO4)318H,0¢) -8878.9  -7437.5 = - 0.113

Ammonium Compounds (see under Nitrogen)
H¢? G¢° Se Mgat

Compound kImol'!  kJmol! Jmol'lK! mol/100 g H>O
Antimony
Sb3* (g 2703.3 - 168.7
SbH3) 145.1 147.7 232.7 8.92 x 104
SbF3s) 915.5 -807.0 105.4 2.15
SbClys) -382.2 -323.7 184.0 4.33
SbCls ) -440.2 -350.2 301.0 decomposes
Sb4O¢(s) -1440.6 -1268.2 220.9 slightly soluble
Sb2S3 (black)(s) -174.9 -173.6 182.0 2.06 x 106
Sb2(SO4)3(s) -24025 @ - insoluble
Arsenic
As(s) 0 0 35.1
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As™ (g

AsHs(g)
ASF3(])

AsF3(g)

AsCl3)
ASBI‘3(S)
As$703(s)
As$705(s)
As703(s)
As40¢(s)

Barium

Bagg)

Ba"(g)
Ba2+(aq)
BaHz(s)
Ban(s)
BaClys)
BaClz'ZHzo(s)
Ba(ClO3)2(s)
Ba(Cl03)2' HyOys)
Ba(ClO4)(s)
BaBl‘z(s)

Compound

BaBl‘z'ZHO(S)
Ba(BrO3);s)
Ba(Br0O3)2'H20¢)
Balz(s)
Bal2H;Oys)
Ba(103)2(s)
Ba(103)2'H2 0y
BaOg)

BaO;s)

Ba(OH)ys)
BaCOj(s)
Ba(HCO3)ys)
Ba(NO3)ys)
BaSgy)

BaSOygs)
BaCrOys)
BaCy04(s)
BaCy042H0¢)

Beryllium
Be(s)

5950.2
66.4
-956.3
-920.6
-305.0
-197.5
-653.0
-924.9
-169.0
-1314.0

0
1660.5
-537.0
-178.7

-1207.1
-858.6
-1406.1
-762.7
-1069.0
-800.0
-757.3
H¢’
kJ mol-!
-1366.1
-752.7
-1054.8
-602.1
-1216.7
-1027.2
-1322.1
-553.5

-634.3

-944.7
-1216.3
-1921.6

-992.1

-460.0
-1473.2
-1428.0
-1368.6
-1971.1
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--------- 162.3
68.9 222.7
-909.1 181.2
-905.7 289.0
-259.4 216.3
-169.0 161.1
-571.0 117.0
-782.4 105.4
-168.6 163.6
-1153.0 223.0
0 66.9
-------- 170.2
-560.8 9.6
5 k72 S —
-1156.9 96.4
-810.4 123.7
-1296.5 202.9
-556.9 231.0
-535.1 249.0
-736.8 146.0
G¢° So
kJmoll  Jmol'l K1
-1230.5 226.0
-577.4 243.0
-824.6 292.5
-609.0 167.0
-864.8 249.0
-1104.2 297.0
-525.1 70.4
-572.0 65.7
-855.2 99.7
-1137.6 112.1
-1734.3 192.0
-796.7 213.8
-456.0 78.2
-1362.3 151.9
-1338.8 132.2
0 9.5

8.92x 104
decomposers

decomposes
decomposes
0.0104
2.97x 10714
2.03 x 1077

decomposes to Hy
9.24 x 104
0.146
0.178
0.0697
0.125
0.860
0.330

Mgat
mol/100 ¢ H,O

0.356
9.86 x 104
0.00202
0.564
0.63
8.11 x 1075
slighty soluble

0.0277
slightly soluble,
decomposes
0.0150
9.12x 106
0.0028
0.0391
0.0529
9.43 x 1077
1.14 x 1076
5.2 x 1075

5.20 x 1073
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Be' 2993.0 - 136.2
BeFy(s) -1026.8 -979.5 53.2 1.80
BeClys) -490.4 -445.6 82.7 0.896
BeCly'4H,0 -1808.3 -1563.0 243.1
BeBrj(s) -353.5 -354.0 112.1 soluble
BeOs) -609.6 -580.3 14.1 1.40x 108
Be(OH)y(s) -902.4 -815.0 51.9
Be(NO3)2'3H20(s) -787.8 000 e eeem 0.804
BeS(s) -234.3 -232.0 35.0 decomposes
BeSOy(s) -1205.2 -1093.9 77.9 insoluble
BeSO44H,0(s) -2423.7 -2080.7 234.0 0.379

H¢° Gt° Se Mgat
Compound kJ mol’! kJmol'l  Jmol'l K1 mol/100 g H,O
Bismuth
Bi() 0 0 56.9
Bi%*(y) 11111 AU —
BiCl3(s) -379.1 -315.1 177.0 decomposes
Bi(Cl10)3(s) -366.9 -322.2 120.5 insoluble
Bil3(s) -105.0 -175.3 233.9 insoluble
Bi;O3(s) -573.9 -493.7 151.5 insoluble
BizS3(s) -143.1 -140.6 200.46 3.6 x 10-8
Bi(SO4)3(s) -2544.3 -2583.6 - decomposes
Boron
Bs) 0 0 5.9
B3 7468.0 e 138.5
ByHg(g) 35.6 86.6 232.0 decomposes
BF3g) -137.0 -1120.3 254.0 0.00472
BCl3 -427.2 -387.4 206.3 decomposes
BCl3(g) -403.7 -388.7 290.0 decomposes
Bl3(g) 71.1 20.8 349.1
B203(s) -1272.8 -1193.7 54.0 0.0160
B,03() -1254.5 -1182.4 77.8 0.0158
B(OH)3(s) -1094.0 -969.0 88.8
BNs) -254.4 -228.4 14.8 insoluble
B3S3(s) -240.6 -229.0 57.4 decomposes
Bromine
Bry( 0 0 152.2
Bry(g) 30.9 3.1 245.4 0.0224
Brl -233.9 -238.7 163.4
Cadmium
Cds) 0 0 51.8
Cd* 2623.5 e 167.7
CdFys) -700.4 -647.7 77.4 0.0289
CdClys) -391.5 -344.0 115.3 0.76
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CdClyHOys)
Cd(C104)2(aq)

Compound

Cd(ClO4)2'6H20(S)
CdBl‘z(s)
Cd(I03)3(s)
CdOy,)
Cd(OH)ys)
Cd(CN)y)
Cd(NO3)2s)
Cd(NO3),2H;0y5)
Cd(NO3)2'4H20(S)
CdS(s)

CdSO4)
CdSO4'2.67H20(s)

Cesium
CS(S)
Cs*lig
CSF(S)
CSC](S)
CSC]O3(S)
CSC]O4(S)
CSBI‘(S)
CSI(S)
CSIO4(S)

CSzo(s)

CSOH(S)
CSHCO3(S)
CSNO3(S)
Cs2S04¢s)

Calcium
Ca(s)
Ca’'(g)
CaHz(s)
Can(s)

Compound
CaClz(s)
CaClyHOg)
CaCl,2H,0(s)
CaCly4H,O(s)

1925.0
-186.2
-1219.6
H¢?
kJ mol!
-795.8

-1109.2
-1402.9
-2009.6
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-587.1 167.8
-94.8 290.8
Gy’ Se
kJ mol! J mol! K-1
-296.3 137.2
-201.4 161.1
3771 e
-228.4 54.8
-473.6 96.0
207.9 104.2
-259.0 197.9
7T X N —
5 3 /S D——
-156.5 64.8
-822.8 123.0
-1465.3 229.6
0
-------- 169.7
-525.5 92.8
-414.5 101.2
-307.9 156.1
-314.3 175.1
-391.4 113.1
-340.6 123.1
-380.7 184.0
-308.2 146.9
-359.0 86.0
-831.8 130.0
-406.6 155.2
-1323.7 211.9
0 41.4
------- 154.8
-147.3 42.0
-1167.3 68.9
G¢° s°
kJmol!  Jmoll K!
-748.1 104.6
-1010.9 e
-1724.0 212.6

Mgat
mol/100 g H,O

0.413
0.235
soluble
3.80 x 1076
514 x108
0.0103
0.461

0.697
1.46 x 101
0.362
1.58

3.84
1.13
0.0290
0.00861
0.580
0.329
0.00664
very soluble,
decomposes
2.02
1.079
0.0470
0.461

decomposes
2.31x107

Mgat
mol/100 g H,O

0.536
0.595
0.665
0.979
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CaCly'6H,0(s) -2607.9  -2205.0 284.9 0.746

Ca(Cl0y),(s) S kT X J—— 233.0 0.789

Ca(Cl04)2.4H,0s) -1948.9  -1476.8 433.5

CaBry) -682.8 -663.6 130.0 0.625

CaBry6H,0) -2506.2  -2153.1 410.0 1.929

Ca(BrO3)ys) 7188 e 227.6

Caly) -533.5 -528.9 142.0 0.619

Calz'SHzo(s) -2929.6  -————-—- =

Ca(103)(s) -1002.5 -893.3 230.1 0.000513

Ca(103)2' HyOs) -1293.3 -

Ca(103);'6H,0 27807  -2267.7 451.9 0.000261

CaOy) -635.1 -604.0 39.7 0.00234

Ca(OH)y(s) -986.1 -898.6 83.4 0.00153

CaCyy) -59.1 -64.8 69.9 decomposes

CaCOj calcite -1206.9  -1128.8 92.9 0.000013

CaCOj aragonite -1207.1 -1127.8 88.7

Ca(NO3)ys) -635.1 -743.2 193.3 0.622

Ca(NO3);2H,0( -1540.8  -1229.3 269.4

Ca(NO3)23H,0( -1838.0  -1471.9 319.2

Ca(NO3);4H,0( 21323 -1713.5 375.3 0.841

CaS(s) -482.4 -477.4 56.5 0.000294

CaSO03() -1156.0 - -

CaSOy(s) -1431.1  -1321.9 106.7 0.00466

CaSO04%4H,0¢s) -1576.7  -1436.8 130.5 0.00110

CaSO42H;0s) -2022.6  -1797.4 194.1 0.0700

Ca3(POy)as) -4120.8 -3884.8 236.0 0.0000635

CaCr042H,0 -1379.0  -1277.4 133.9 0.107
Compound He® Gi° o Msat

kKmoll Kkimol!  Jmoll K- mol/100 g H,0

CaC;y04s) -1360.6 - 5.3 x 106

CaC,04'H0( -1674.9  -1514.0 156.5 4.92 x 1076

CaSiys) o ) | decomposes

CaSiOj3(s) -1634.9  -1549.7 81.9 8.18 x 1073

Ca,Si0yys) -2307.5  -2192.8 127.7

Carbon

C(s, graphite) 0 0 5.7

C(s, diamond) 1.9 2.9 2.4

C(g 716.7 671.3 158.0 insoluble

Cag) 836.8 780.4 199.3 insoluble

C3(g) 793.5 773.1 212.1 insoluble

CC]4(1) -134.0 -65.3 214.4

CO(y) -110.5 -137.2 197.6 0.0000215

COyg) -393.5 -394.4 213.6 0.00329

CO2(aq) -413.8 -386.0 117.6

CO3%(aq) -677.1 -527.8 -56.9
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CaNa(g) 307.9 296.3 242.1 0.0214
CSyq) 98.7 65.2 151.3 0.00222
CSz(g) 117.0 67.2 237.7
Chlorine
Clyg) 0 0 233.0
Cl'lg -246.0 -240.0 153.1
Cl10(yg) 80.3 97.9 266.1 0.329
ClOy(g) 102.5 120.5 256.7 0.129
Chromium
Crs) 0 0 23.8
Cr¥fag) 5% 7| J S —
CrF3) -1159.0 -1088.0 93.9 insoluble
CrClys) -326.0 -282.0 115.0
CrCl3s) -556.5 -486.2 115.3 1.62
CrO,Cly() -579.5 -510.9 221.8 decomposes
Crlzs) -205.0 511 7 - J—

Compound Hy? Gr® s° MWsat

kJmol'!  kJmol'! Jmoll K1 mol/100 g H,O

Cry03s) -1139.7  -1058.1 81.2 1.20x 107
CrOss) 5985 5010 @ e 1.69
Cra(SO4)3(s) -3025.0  —emeem e 0.163
Cr(S04)318H,0¢ -8339.0  ——-mm e 0.167
Cr(CO)g(s) -1076.9 L | J— insoluble
Cobalt
Cogs) 0 0 30.0
Co?*(g) 2841.6 e 178.8
CoF3y) 8109 -707.0 94.6 decé’;‘('g‘;i‘;; ©
CoClys) -312.5 -269.9 109.2 0.339
CoCly2H,0() -923.0 -764.8 188.0
CoCly'6H,0(s) 21154  -1725.5 343.0 0.433
Co(Cl04g)2(aq) -316.7 -71.5 251.0
Co(Cl104)2'6H,Os) -20384 - e 0.707
CoBry(s) -220.0 -210.0 135.6 0.305
COBl‘z'ﬁHzO(s) -2020.0 - e
Colys) -88.7 -101.3 158.2 0.508
Co(I03)2(aq) -500.8 -310.4 125.5
Co(103),2H,0¢) -1081.9 -795.8 267.8
CoOys) -237.9 214.2 53.0 insoluble
Co304s) -891.0 -774.0 102.5 insoluble
Co(OH)y(s) -539.7 -454.4 79.0 1.40 x 107
Co(NO3)ys) -420.5 -237.0 192.0
Co(NO3)22HO(s) -1021.7 - -
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Co(NO3)23H0(s) -1325.9  —————

Co(NO3)24H0¢s) -1630.5 W - e

Co(NO3)6H,0( -2211.2 -1655.6 - 0.557

CoS(s) -80.8 -82.8 67.4

CoSOy(s) -888.3 -782.4 118.0 0.234

CoSO47H,0 ) -2979.9  -2473.8 406.1 0.241
Compound Hy? Gr® s° MWsat

kJmol'l  kJmol'!  Jmol'lK! mol/100 g H,O

Copper

Cu(s) 0 0 33.2

Cu?(y 3054.0 - 179.0

CuFys) -542.7 -481.0 88.0 0.0463

CuF;2H,0 - -981.6 - 0.0342

CuCl) -137.2 -119.9 86.2 0.0000606

CuCly) -220.1 -175.7 108.1 0.00200

Cu(ClOg)2(aq) -193.1 48.3 264.4 soluble

Cu(ClOy4)2'6H0¢) -19284 - e very soluble

CuBry() -141.8 -108.7 118.0 very soluble

CuBry4H;O -1326.3 -1081.1 293.7

Culy) -67.7 -69.5 96.7 4.20 x 106

Cu(I03)2(aq) -377.8 -190.4 137.2

Cu(103);H,0 ) -692.0 -468.6 247.2

CuyOgy) -168.6 -146.0 93.1 insoluble

CuOgy) -157.3 -129.7 42.6 3.00 x 10-°

Cu(OH)y(s) -449.8 -359.4 75.0 decomposes

Cu(NO3)ys) -302.9 -118.2 193.0

Cu(NO3)23H,0¢s) 12170 e e 0.570

Cu(NO3)2'6H»Og) -2110.8 - e 0.824

CuySs) -79.0 -86.2 120.9 120 x 10713

CuS) -53.1 -53.6 66.5 2.60 x 10°16

CuSOy(s) -771.4 -661.9 109.0

CuSO45H,0s) -2279.6  -1880.1 300.4 0.139

Fluorine

Fy(g) 0 0 202.7

F (g -270.7 -266.6 145.4

F20(y) -21.7 -4.7 247.3 decomposes
Compound Hy® Gi° 8° Msat

kJmol'! kJmol'!  JmollK! mol/100 g H,O

Gallium

Ga¥t(y) 5816.0  —-—-m- 161.6

GaFj(s) -1163.0 -1085.3 84.0 0.0000158

GaCljs) -524.7 -454.8 142.0 very soluble

GaBrj3) -386.6 -359.8 180.0 soluble

Galj(s) -238.9 -217.6 49.0 decomposes
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Ga203(s)

Germanium
Ge'(g)
GeFy(g)
GeClz(s)
GeCl4(l)
GeBr4(1)
GeBr4(g)
GeOys)
GeOxys)
GeS(s)
GeSz(s)

Gold

Augy)

Au™lg)
AuH(g)
AuF3(S)
AuCl3(s)
AuCl3°2H20(s)
AuBr3(S)

AuI(s)
AuyO3s)

Hydrogen (acids)
Ha(g)

HF(g)

HClg

HCl(aq)

Compound

HC]O(aq)
HBI‘(g)
Hlg)
HIO3s)
H;0()
H;0()
H;0;)
H3As03(aq)
H3As04(aq)
HCN)
HCN(g)
H2C03(aq)
HCO3'1(aq)
HNO3()
H2S)
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-1089.1 -998.3 85.0
{11778 2 J O —
302.8
-531.8 -462.8 245.6
-347.7 -331.4 280.7
-300.0 -318.0 396.1
-212.1 -237.2 50.0
-551.0 -497.1 55.3
-69.0 -71.5 71.0
-189.5
0 0 47.7
12624 - 174.7
294.9 265.7 211.0
-363.0 -297.5 210.9
-117.6 -55.2 147.3
-715.0 -519.0 226.0
-53.3 -31.0 100.0
0.0 -0.2 119.2
3.3 o[ % ——
0 0 130.6
271.1 -273.2 173.7
-92.3 -95.2 186.8
-167.2 -131.2 56.5
H{° G¢° So
kJmol'l KkJmol'l  Jmol'l K1
-131.3 -80.2 106.8
-36.4 -53.4 198.6
26.5 1.7 206.5
-230.1 -144.3 118.0
-285.8 -237.2 69.9
-241.8 -228.6 188.7
-187.8 -120.4 109.6
7' 2 S —
T S —
108.9 124.9 112.8
135.1 124.7 201.7
-699.6 -623.3 187.4
-692.0 -586.8 91.2
-174.1 -80.8 266.3
-20.6 -33.6 205.7

insoluble

decomposes

decomposes

0.0000200
0.00451
0.00229
0.00329

0.701
slightly soluble

slightly soluble
very slightly
soluble
insoluble

0.0433
5.97

Mgat
mol/100 ¢ H,O

2.39
0.0556
1.44

soluble

0.0450

soluble
0.00980
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H3S(aq) -39.7 -27.9 121.3
H»S;q) 231 - - decomposes
H3Se(g) 76.0 62.3 219.0
H,S0y4() -814.0 -690.1 156.9 soluble
H3S04(aq) -909.3 -744.5 20.1
H,Te(g) 154.0 138.0 234.0
H3PO4(S) -1279.0 -1119.2 110.5 6.83
H3BO3(s) -1094.3 -969.0 88.8 0.0437
H30* g 979.9 -
OH*1 13284 e
OH!y -140.9 - e
H,S* ag) 995.0 @ - e
Iodine
I(s) 0 0 116.1
L (g 62.4 19.4 260.6
IF(g) -95.6 -118.5 236.1
L*(g) 967.5 e e
ICI(s) 351 - e decomposes
Compound He® Ge® $° Tsat

kJ mol-l kJ mol-l J mol'l K'l mol/100 g H,O
ICl35) -89.5 -22.3 167.4 decomposes
IBr ) -105 e 138.1 decomposes
1205(5) -158.1 380 0 e 0.561
Iy 1966 -221.9 169.1 very sighdy
Iron
Fe(s) 0 0 27.0
Fe2*(y) 27522 - 177.2
Fe2*(5q) -89.1 -78.9 137.7
Fe3*(y) -48.5 -4.7 315.9
FeFy() -686.0 -644.0 87.0 slightly soluble
FeF3(aq) -1046.4  -841.0 357.0 slightly soluble
FeCly) -341.8 -302.3 117.9 0.636
FeCly2H,O0 ) -953.1 -7975 -
FeCly4H,O ) -1549.3  -1275.7 = - 0.805
FeClj3(s) -399.5 -334.1 142.3 1.73, decomposes
FeCl3'6H,0 ) -2223.8 -1812.9 - 0.340
Fe(Cl04)2(aq) -347.7 -96.1 226.4
Fe(ClOy)2'6H,O ) -2086.6 0.270
FeBry() -249.8 -236.0 140.7 0.505
Felys) -113.0 -128.4 77.0 soluble
Fel3(g) 710 eem e
FeOgs) -271.9 -245.4 58.5 insoluble
Fez03(s) -824.2 -742.2 87.4 insoluble
Fe304(s) -1118.4  -1015.5 146.4 insoluble
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Fe(OH);(s)
Fe(OH)3(s)
FeCO3s)
Fe(CO)s5(
FeS()

FeSy(s)
FeSOys)
FeSO47H,O¢)

Compound

Fea(S)a)3(s)
Fe(NO3)3(aq)

Lead

Pbs)
Pb™"q)
Pb?" (aq)
PbFy(s)
PbClys)
PbCly)
PbBl‘z(s)
Pb(BrO3)s)
Pbly(s)
PbO(s)
PbO;s)
Pb(OH)s )
Pb30y4s)
PbCOj3(s)
Pb(NO3)ys)
PbSgs)
PbSOys)
PbCrOys)

Pb(CH3COO0),3H,0s)

Pb(CzH3)4()

Lithium
Li(s)
Litlg)
Li*!(ag)
LiH g
LizHy)
LiF 5
LiCl)
LiClO3()

Compound

LiClOys)
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-569.0 -486.6
-823.0 -696.6
-740.6 -666.7
-774.0 -705.4
-100.0 -100.4
-178.2 -166.9
-928.4 -820.9
-3014.6  -2510.3
H¢’ G¢°
kJ moll  kJ mol!
-2581.5 -
-6749 -
0 0
916.8 -
-1.7 -24.4
-664.0 -617.1
-359.4 -314.1
-329.2 -259.0
-278.7 -261.9
-134.0 -50.0
-175.5 -173.6
-217.3 -187.9
-277.4 2174
-515.9 -420.9
-718.4 -601.2
-700.0 -626.3
-451.9 -251.0
-100.4 -98.7
-919.0 -813.2
-899.6 -819.6
-1851.0  -———
52.7 336.4
0 0
679.6 650.0
2786 -
-90.5 -68.4
-616.0 -587.7
-408.6 -384.4
-369.0
H¢’ G¢°
kJ moll  kJ mol!
3810

88.0
106.7
92.9
338.1
60.3
52.9
107.5

409.2
Sﬂ
J mol'l K-1
261.7

Sﬂ

6.70 x 1076
3.40 x 10”7
0.000622
insoluble

5.01 x 1076

0.103
0.194

Mgat
mol/100 ¢ H,O

0.218

0.000245
0.00390
decomposes
0.00265

0.000165
0.0000108
insoluble

insoluble
4.12x 1077
0.447
2.84x 1077
0.0000148
5.26x 108
0.204

decomposes
decomposes
0.00509
2.00
5.531

Mgat
mol/100 g H,O

0.564
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LiCl104H;Oys) -697.1 -509.6 155.2
LiCl043H,0(s) -1298.0 -1001.3 254.8 0.810
LiBr() -351.2 -342.0 74.3 0.0200
LiBr-H,0y) -662.6  -594.3 109.6
LiBr2H,0s) -962.7  -840.6 162.3 2.012
LiBrOj) 3470 0 ——— e
Lil(g) -270.4 -270.3 86.8 1.21
Lil'H,0) -590.3  -531.4 123.0
Lil2H,0y) -890.4  -780.3 184.0
Lil'3H,0 BT’y [ — 0.804
LilO3s) -503.4 = e e 0.442
LizOg) -597.9 -561.2 37.6 decomposes
LiOHg, 4844 -439.0 4.8 0.516
LiOH'H,O¢) -788.0 -681.0 71.2 0.531
Li,CO3) 12159 -1132.1 90.4 0.0175
LiHCOj3(s) -969.6 -880.9 1234 0.174
Li3N) 199.0  -155.4 37.7
LiNO3) -483.1  -381.2 90.0 1.23
LiNO33H;Os) -1374.4 -1103.7 223.4
Li;SOys) -1436.5  -1321.8 115.1 0.236
Li;SO4H0¢s) -1735.5 -1565.7 163.6 0.273
Li3zPOys) -2095.8 e e 0.000257
LiAlHy) -116.3 -44.8 78.7 decomposes
Magnesium
Mgs) 0 0 325
Mg?*(aq) -466.9  -454.8 -138.1
MgF ) 11234 -1070.3 57.2 0.000122
MgClys) -641.3 -591.8 89.6 0.557
MgCly HyOs) -966.6 -861.8 137.2
MgCly2H,Os) -1279.7 -1118.1 179.9

H¢? G¢° Se Mgat

Compound Wmol! kmol!  Jmorl K1  mol/100 g HyO

MgCly4H,Os) -1898.9 -1623.5 264.0
MgCly'6H,Os) -2499.0 -2115.0 366.1 0.577
Mg(CIO4)s) 5689  -432.2 213.0 0.448
Mg(C104)22H,0s) T3 1. % A ——
Mg(ClOy4)24H,Oys) -1837.2 - e
Mg(C104)26H,0s) 24455  -1863.1 520.9 very soluble
MgBr)(s) -524.3 -503.8 117.2 0.551
MgBr;6H,0 ) -2410.0 -2056.0 397.0 1.081
Mglys) -364.0 -358.2 129.7 0.532
MgOs) -601.7 -569.4 26.9 as Mg(OH),
Mg(OH)ys) -924.5 -833.6 63.2 0.00002
MgCOss) -1095.8  -1012.1 65.7 0.00015
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Mg3Ny(s) -460.7 -406.0 90.0 decomposes

Mg(NO3)y(s) -790.7 -589.5 164.0

Mg(NO3)22HO0¢s) -1409.2 - e soluble

Mg(NO3)2'6H0 ) -2613.3  -2080.7 452.0 0.490

MgSs) -346.0 -341.8 50.3 decomposes

MgSOy(s) -1284.9  -1170.7 91.6 0.183

MgSO42H,0) -1896.2  -1376.5 -

MgSO44H,0) -2496.6  -2138.9 -

MgSO46H,0) -3086.9  -2632.2 348.1

MgSO47H,O0¢s) -3388.7  -2871.9 372.0 0.360

Mg3(POy4)22H30() -4022.9 - e 7.61 x 1073

Mg;Si(s) -77.8 -75.0 75.0 soluble

MgSiO3s) -1549.0  -11462.1 67.7 insoluble

Mg>SiOygs) -2174.0  -2055.2 95.1 insoluble

Manganese

Mn) 0 0 32.0

Mn?* (g 2519.0 - 173.6

Mn**(,q) -233.0  -228.0 -74.6

MnClys) -481.3 -440.5 118.2 0.504
H¢° G¢° Se Mgat

Compound Wmol! 1Jmol! JmollK-1  mol/100 g HyO

MnClz'Hzo(s) -789.9 -696.2 174.1

MnCly2H,O ) -1092.0 -942.2 218.8

MnCly'4H,O ) -1687.4  -1423.8 303.3 0.613

MnBr;) -384.9 -365.7 138.0 0.593

MnBrz'Hzo(s) -705.0  -——

MnBry4H;O0s) -1590.3  -1292.4 291.6

Mnl(aq) -331.0 -250.6 152.7

Mnlz'ZHzo(s) -842.7 @ - e

Mnly'4H;O) -1438.9  ———- e soluble

MnO -385.2  -362.9 59.7 3.60 x 106

MnO4 (5 -542.7 -449.4 191.0

Mn304) -1387.8  -1283.2 155.6 insoluble

Mny03s) -959.0 -881.2 110.5 insoluble

MnO;s) pyrolusite -520.0 -465.2 53.1 insoluble

Mn(OH)ys) -695.4 -615.0 99.2 2.2x10°°

MnCOj3) -894.1 -816.7 85.8 5.92x 1076

Mn(NO3)2(s) -576.3 -503.3 168.6

Mn(NO3)2'6H,Os) -2371.9  -1809.6 - 0.877

MnSs) -214.2 -218.4 78.2 6.90 x 107

MnSOy(s) -1065.2  -957.4 112.1 0.344

MnSO4H;O) -1376.5  -12146 -——-- 0.583

MnSO44H,Os) -2258.1  -19083 -——-- 0.425
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MnSO45H,0s) -2553.1  -2140.0 -
Mercury
Hg 0 0 76.1
Hg(y) 61.32 -178.6 146.0
Hg?* g 28904 - 174.9
Hgx* (aq) 172.3 153.6 84.5
decomposes to
HgyF)s) 4850  -435.6 160.7 ngzo
Hg,Cly(s) calomel 2652 -210.8 192.5 3.75x 1076
HgCly() -224.3 -178.7 146.0 0.269
H¢? G¢° Se Mgat
Compound kJ mol-l kJ mol-l J mol'l K'l mol/100 g HZO
Hg,Bros) -206.9 -181.1 218.0 6.95x 10
HgBry() -170.7 -153.1 172.0 0.00169
HgyIxs) -121.3 -111.0 233.5 slightly soluble
Hgly(s) red -105.4 -101.7 179.9 0.0000106
HgOg) red -90.8 -58.6 70.3 0.0000237
Hg(OH)(aq) -355.2 -274.9 142.3
Hg>(NO3)22H0¢y) -868.2 -563.2 - decomposes
HgS(s) black -53.6 -47.7 88.3 5.40 x 1077
HgS(s) red -58.2 -50.6 82.4
Hg,SO04() -743.1 -625.9 200.7 0.0000945
HgSOy4s) -707.5 -590.0 145.0 decomposes
Nickel
Ni) 0 0 30.0
Ni%*(ag) -54.0 -45.6 -128.9
NiFys) -651.4 -604.2 73.6 0.0265
NiClys) -305.3 -259.1 97.7 0.506
NiCl,2H,0 922.2 -760.2 176.0
NiCly'4H,0 -1516.7  -1235.0 243.0
NiCl,'6H,0s 21032 -1713.5 344.4 1.07
Ni(Cl04)2(aq) 312.5 -62.8 235.1
NiBry) 212.1 -205.0 133.0 0.516
NiBr2'3H20(s) -11464  -——- = 0.731
Ni(103)2(s) -489.1 -326.4 213.0 0.00269
NiOy) -239.7 -211.7 38.0 insoluble
NiOyy e 5 [ L X | —
Ni(OH)ys) -529.7 -447.3 88.0 0.0000100
Ni(CN)y(s) 1276 - 94.1 insoluble
Ni(NO3)3(s) -415.0 -238.0 192.0
Ni(NO3)2:3H,0¢s) -13263 - e
Ni(NO3),6H20 ) 22117 -1662.7 - 0.547
NiSs) -82.0 -79.5 53.0 0.0000040
Compound Hf? G §° Msat
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NiSOys)
NiSO4'4H20(S)
NiSO46H,Oys)
NiSO47H,O0ys)
NiCss)
Ni(CO)q4(yy

Nitrogen
Na(g)

N2H4(]) hydrazine

NF3(g)
NC]3(1)
N20(g)
NO(g)

N203(g)

NO;(g)
N204(g)

N205(g)
NO3'1(aq)

Ammonia
NH3(g)
NH4"(a9)
NH4F(S)
NH4Clq)
NH4Cl1Oy4s)
NH4BI‘(S)
NH4I(S)
NH4IO3(S)
(NH4)2Cr207(s)
NH4OH(1)
NH4NO3s)
(NH4)2804(s)
NH4VOj3(s)

Compound

Oxygen
O2(9)
O3(g) 0zone

-1
OH (aq)

Phosphorus
P(s)(white)

http://www2.ucdsb.on.ca/tiss/stretton/database/inorganic_thermo.htir

kJ mol'l  kJ mol!
-872.9 -759.8
21041 —eeee-
-2682.8  -2224.9
-2976.3  -2462.2
-664.0 -615.0
-633.0 -588.3
0 0
50.6 149.2
-124.7 -83.3
p %175 —
82.0 104.2
90.2 86.6
83.7 139.4
33.2 51.3
9.2 97.8
-41.2 113.8
-205.0 -108.7
-46.1 -16.5
-132.5 -79.4
-464.0 -348.8
-314.4 -203.0
-295.3 -88.9
-270.8 -175.3
-201.4 -112.5
-385.8 -
-1807.0 -
-361.2 -254.1
-365.6 -184.0
-1180.9 -901.9
-1053.1 -888.3
H¢° Gt°
kJmol'l  KkJ moll
0 0
142.7 163.2
-230.0 -157.2
0 0

J mol'l K-1
92.0

41.1

mol/100 ¢ H,O
0.189

0.445

0.000105

very soluble
slightly soluble
insoluble
0.00266
0.000188
soluble,
decomposes
soluble,
decomposes
soluble,
decomposes
soluble,
decomposes

3.11

2.69
0.734
0.0914
0.799
1.27
0.0107

2.68
0.578

Mgat
mol/100 ¢ H,O

0.219
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Pyg) 314.5 278.3 163.2
PH3(g) phosphine 5.4 13.4 210.1 0.000888
PHyl( -69.9 0.8 123.0 soluble
PF3(g) -918.8 -897.5 273.1 decomposes
PF5(g) -1595.8 - 281.0 decomposes
PCl3() -319.7 272.4 217.1 decomposes
PClss) -443.5 - 166.5 decomposes
POCl3() -597.1 -520.9 2225 decomposes
PBr3() -184.5 -175.7 240.2 decomposes
PBr5() 2699 - decomposes
POBrj(s) -458.6 -430.5 = - decomposes
P4O0¢(s) -1640.1  -——— e decomposes
P4010(s) -2984.0 -2697.8 228.9 decomposes
P2S5(s) 2510 - e insoluble
Plutonium
PuF3) -1569.0 -1494.0  -———- insoluble
PuCljs) -955.0 8941 soluble
PuBrj3) -785.8 -763.2 205.0 soluble
Pul3() -556.0 -556.1 234.0 soluble
PuOy) -1045.2 -986.0 76.0
Potassium
Ks) 0 0 64.2
K g 514.3 481.2 154.4
KF ) -567.3 -537.8 66.6 1.75
KF2H,0 ) -1163.6 -1021.6 155.2 3.71
KCl) -436.7 -409.2 82.6 0.481
KClOj3 -397.7 -296.3 143.1 0.0700
KClO4) -432.8 -303.2 151.0 0.0129
H¢? G¢° Se Mgat
Compound kJmol'l kJmol'l Jmol'l K1 mol/100 g H,O
KBr(s) -393.8 -380.7 95.9 0.570
KBrOj; -360.2 -271.2 149.2 0.0488
KBrOys) -287.9 -174.5 170.1
Kls) -327.9 -324.9 106.3 0.892
KIO3(s) -501.4 -418.4 151.5 0.0429
KIOy) -467.2 -361.4 176.0 0.00223
K3>0ys) 3614 - soluble as KOH
KOx(s) -284.9 -239.5 116.7 0.00239
KOHg) -424.8 -379.1 78.9 1.71
KOH2H,0¢) -1051.0  -887.4 151.0 2.12
K>CO3) -1151.0  -1063.6 155.5 0.811
KHCOj3s -963.2 -863.6 115.5 0.362
KNOy(s) -369.8 -306.6 152.1 3.60
KNOj3(s) -494.6 -349.9 133.1 0.375
KCNs) -113.0 -101.9 128.5 1.10
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KSCNgs)

K>S(s)

K2804s)

KHSOy4s)
KH>POys)
KMnOy)
K>CrOys)
K3Cr07s)
KAI(SO4)2(s)
KA](SO4)2'12H20(S)
KCI‘(SO4)2'12H20(S)
K3Fe(CN)6(S)
K4Fe(CN)g(s)
K4Fe(CN)g'3H20(s)

Rubidium
1

Rb* )

RbH(s)

Compound

RbF )
RbCls)
RbClOj3(s)
RbClOys)
RbBl‘(s)
RbBrOj3)
Rbl )
RbIO3(s)
RbOH )
RbOH'H;O¢)
RbOH'ZHzo(S)
RbyCO3(s)
RbHCOj3(s)
RbNO3 )
RbzS(s)
Rb2SOy4s)
RbHSOy(s)

Scandium
S (g)
SCF3(S)
SCC]3(S)
S¢203s)

Silicon
Si(s)
SiHy()

-200.2
-380.7
-1437.8
-1160.6
-1568.3
-837.2
-1403.7
-2061.4
-2470.2
-6061.8

-5777.3

-249.8
-594.1
-1466.5

4627.0
-1629.2
-925.1
-1908.8

0
34.3
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-178.3
-364.0
-1321.4
-1031.4
-1415.9
-737.6
-1295.8
-1882.0
-2240.1
-5141.7

56.9

124.3
104.6
175.6
138.1
134.9
171.7
200.1
291.2
204.6
687.4

156.3
92.0
127.2
77.0

19.0
204.5

2.46
soluble
0.0691

0.378
0.109
0.0483
0.335
0.0510

0.0302
0.0441
0.148
0.0738
0.0857

Mgat
mol/100 ¢ H,O
2.88
0.781
0.0296
0.00270
0.701
0.137
0.770
0.00806
1.69

1.95
0.788
0.445

very soluble
0.190
soluble

very soluble
soluble

insoluble
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SiF4(g)
SiCl4(l)
SiCl4(g)
SiBl‘4(l)
SiBl‘4(g)
Si0)

SiO7(s) quartz
SiO7(s)

Compound

SiO 2(s)
SiCys)

SiSy(s)
Si*'(g

Silver

Ag(s)
Ag g

Ag g
AgF(s)
AgF-2HOg)
AgF-4H;0 )
AgCl(s)
AgClO3s)
AgClOyys)
AgBl‘(s)
AgBrO;3 )
Aglgs)
Ag20(s)
AgrCO3s)
AgNO3()
AgCNs)
Ag25(s)
Ag2804(s)
Ag2Cr0qs)

Sodium
Nagy)
Na*l(g)
Na*1 (aq)
NaH(s)
NaF(S)
NaCl(S)
NaClOjzs)

Compound

NaClOyg)

-1614.9
-687.0
-657.0
-457.3
-415.4

-99.6
-910.9
-909.5

H¢’
kJ mol-1

-909.1

-62.8

-207.1

10428.5

1019.2
105.2
-204.6
-800.8
-1388.3
-127.1
-25.5
-31.1
-100.4
27.2
-61.8
-31.0
-505.8
-124.4
146.0
29.4
-715.9
7121

609.0
-240.1
-56.1
-573.6
-411.2
-365.8
H¢?
kJ mol-!
-383.3
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-1572.7
-619.9
-617.0
-443.9
-431.8
-126.3
-856.7
-855.9

G¢°
kJ mol1
-855.3
-60.2
-175.3

282.4
239.7
330.6
277.8
377.8
211.5

41.8
42.7

Sﬂ

J mol'1 K1

43.5
16.5
66.9
229.8

51.0
147.9
59.0

40.0
51.5
72.1
1234

Sﬂ

J mol'l K-1

142.3

decomposes
decomposes
decomposes
decomposes

0.000200

Mgat
mol/100 ¢ H,O

insoluble
decomposes

1.42

1.35x 1076
0.0522
2.69
7.18 x 10-8
0.000831
0.111
0.0000200
0.0000120
1.42
0.0000525
2.48 x 10°16
0.00183
0.0000992

decomposes
0.0987
0.615
0.742

Mgat
mol/100 ¢ H,O

soluble
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NaBr(S)
NaBr-HZO(s)
NaBrO3(s)

NaI(s)

NalOjs)
NalO3'HO(s)
NalO3'SH3Os)
NazOyy)

NayOys)
NaOH(S)
NaOH'HZO(s)
N32C03(s)
Na;CO310H,0 )
NaHCOj3)
NaNOj)
NaNOj) nitre
NaCNN)

NajzSs)

NapSO0ys)
NaS0410H,Os)
NaHSOys)
NazS;03(s)
Na3$,035H,0¢)
NazPOy)
Nazsi03(s)
Na;B407s)
Na;B40710H,0s)
NaNHz(s)

Strontium
2
Sr**(g)

Compound

SrFys)
Sl‘Clz(s)

SrCly HyOs)
Sl‘Clz'ZHzO(s)
SrCly6H,Os)
Sr(ClO04)2s)
SrBrys)
Srlys)

SrIr' HyOs)
Sl‘Iz'ZHzo(s)
SrIp'6HOs)
Sr(103)2(s)

-361.1
-951.9
-344.1
-287.8
-481.8
-779.5

-1952.3

-414.5
-510.9
-425.6

-734.5
-1130.7
-4081.3

-950.8
-358.7
-467.9
-87.5
-364.8
-1387.1

-4327.3

-1125.5
-1123.0
-2607.9
-1917.4
-1554.9
-3291.1
-6288.6
-123.8

1790.6

H¢?
kJ mol !
-1216.3
-828.9
-1136.8
-1438.0
-2623.8

-762.8
-717.6
-558.1

-886.0
-1182.4
-2388.6
-1019.2

G¢°
kJ mol !
-1164.8
-781.2
-1036.4
-1282.0

-2241.2
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86.8
179.1
128.9

98.5
135.1
162.3

0.919
0.572
0.182
1.23
0.0675

decomposes
decomposes
1.05
1.97
0.0660
0.103
0.122
1.23
1.08
1.29
0.253
0.0303
0.197
0.238
0.316
0.480

0.839
0.00527

0.0160
decomposes

Mgat

mol/100 ¢ H,O

0.0000950
0.0100

1.082
0.433
0.484

6.86 x 10-5
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SrOs)

SF(OH)Z(S)
Sr(OH)»'8H,O¢s)
SrCO3(s)
Sr(HCO3)2(aq)
Sr(NO3)ys)
Sr(NO3)24H,O )
SI‘S(S)

SrSOy4(s)

Sulphur
S(s)(rhombic)
% (aq)

SF4(g)

SFé(g)
SClyg)

SC]4(1)
SzClz(s)
SOC]Z(])
S()zClz(])

Compound

SO2(g)
SO3(1)
SO3(g)
S(g)

Sa(g)
S8(g)

Tin
Sn(s)(White)
Sn?(g)
Sn2+(aq)
St (g)
SnHy(g)
SnClz(s)
SnClz'ZHzo(s)

SnCl4(1)

SnBl‘z(s)

SnBr4(s)
SnBr4-8H,Os)
Snlz(s)

SnOg)

SnOy(s)

SnS(s)

-592.0
-959.0
-3352.2
-1220.1
-1927.9
-978.2
-2154.8

-453.1
-1453.1

33.1
-774.9
-1209.0
-19.7
-56.1
-59.4
-245.6
-394.1
H¢°
kJ mol!
-296.8
-441.0
-396.0
278.8
128.4
102.3

2434.9
-8.8
9323.2

162.8
-325.1
-921.3

-511.3

-243.5

-377.4
-276.8
-143.5
-285.8
-580.7
-100.0

-561.9
-869.4

G¢°
kJ mol-!
-300.2
-368.4
-370.0
238.3
79.3
49.7
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54.4

Sﬂ

J mol'l K-1

248.1
95.6
256.0
167.8
228.1
430.9

0.00827
0.00337
0.00655

7.38 x 1076

0.000568
0.155
0.213

insoluble;
decomposes

7.11 x 1073

decomposes
0.00370

decomposes
decomposes
decomposes
decomposes

Mgat

mol/100 ¢ H,O
0.166

1.42

decomposes

soluble;
decomposes

soluble;
decomposes
decomposes

0.00263

5.00 x 10”7
1.40 x 10-11
1.3x108
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Sn(SO4)2(s)

Titanium
2+
Ti*"(g)

Ti*"(g)

TiHZ(s)
TiClz(s)
TiCl3(s)
TiCl4(s)
TiBl‘z(s)
TiBl‘3(s)

Compound

TiBl‘4(s)
Tily)
Tilys)
TiOy(s)
Ti; 03

Tungsten

W)

WBI‘6(S)

WOj3(5) wolfamite
WSZ(S)

WC(S)

Uranium

UFg(g)

UC]Z(S)

UC1103s)

UOxs)

UO3(s)

UsC3s)
UO2(NO3)2s)
UO2(NO3)2'6H0s)
USZ(s)

Vanadium
V¥
Vi)
V¥
VFys)
VFs()

-1629.2

2450.6
9290.2
-119.7
-513.8
-720.9
-804.2
-402.0
-548.5
H¢’
kJ mol-!
-616.7
-263.0
-375.7
-939.7
-1520.9

1625.9
-1747.7
-255.0
-467.0
-682.5
-348.5
-842.9
-209.0
-40.5

-2112.9
-75.3
-1263.1
-1129.7
-1263.6
-205.0
-1377.4
-3197.8
-502.0

2590.5
5430.5
9943.3

-1403.3
-1480.3
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-1443.0

-1434.3

-1631.4
-213.6
-303.1
-548.9
-328.0
-764.1

-2029.3
-80.3
-1159.0
-1075.3
-1184.1
-201.0
-1142.7
-2615.0
-531.7

155.2

379.7
79.0
150.5
77.8
98.6
105.0
276.1
505.6
110.5

decomposes
soluble

decomposes
soluble

Mgat
mol/100 ¢ H,O
decomposes
decomposes
very soluble
insoluble
insoluble

decomposes
decomposes
decomposes
decomposes
insoluble
insoluble
insoluble
insoluble

decomposes

0.939
3.00 x 10”7
3.95x 106

0.322
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VFs5y) -1433.8  -1369.8 320.8
Compound He® Gi° S° Msat
kImol! kJmol! JmollK! mol/100 g HO
VCly) -452.0 -406.0 97.1
VCl3(s) -580.7 -511.3 131.0
VClyg -569.4 -503.7 255.2
VBrys) -365.3 - 126.0
VBrjs) 4335 - 142.0
VBry(g) -336.8 - 335.0
VIs) 2515 - 143.1
VO -431.8 -404.2 38.9
V203(s) -1228.0 -1139.3 98.3
V205(s) -1550.6  -1419.6 131.0
Xenon
XeFy(s) -133.9 -62.8 133.9
XeF(s) -261.5 -121.3 146.4
XeFg(s) -380.7 @ e e
XeO3(s) 401.7 - e
Zinc
7Zn(s) 0 0 41.6
Zn?* g 27827 - 160.9
Zn* (4q) -153.9 -147.1 -112.1
ZnFy(s) -764.4 -449.5 73.7
ZnClys -415.1 -369.4 111.5
ZnBry() -328.7 -312.1 138.5
Znly) -208.0 -208.9 161.1
ZnOs) -348.3 -318.3 43.6
ZnCO3) -812.8 -731.6 82.4
Zn(NO3)ys) -483.7 e e
Zn(NO3),6H,0(s -2306.6  -1773.1 456.9
ZnSs) wirtzite -192.6 -187.0 57.7
ZnS(s) blende -206.0 -201.3 65.3
ZnSOy(s) -982.8 -874.5 119.7
ZnSO47H,O0 -3077.8  -2563.1 388.7
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