Substance
Aluminum
Al

Al
A|C|3(5)
A|203(s)

Barium
BG(S)
Ba"(g
BaC 03(5)
BGO(S)

Beryllium
Be(s)
BeOy
Be(OH)z(s)

Bromine
Brg)
Brie
Brag
Brag)
HBr)

Calcium

Cag)

CG(;)

Caay)
CGCO3($, calcite)
CaC Iz(s)
CaF s

CGO(S)
CG(OH)Z(S)
CGSO4(5)

Cadmium
Cd?%eq

Carbon
C)

C(s, diamond)
C(s, graphite)
CO3_2(aq)
HCOs(wq)
CClag)
CC|4(|_)
CFag)
CHag)
CaHz)
CaHa)
CaHeg)
C3Hs)
CaHio)
C4Hioy
CeHeg)
CoHe 1y
CH30H,
CH;OH,
C:Hs50H(g)
C2HsOHw
CeH1204(s)

AH¢(kI/mole) AG°:(kI/mole)

0
-538.4
-705.6

-1669.8

-537.6
-1216.3
-553.5

-608.4
-905.8

111.8
-120.9
+30.71

-36.23

+179.3

-542.8
-1207.1
-795.8
-1219.6
-635.5
-986.2
-1434.0

-75.9

+718.4
+1.88
0
-677.1
-692.0
-106.7
-139.3
-679.9
-74.8
+226.7
+52.30
-84.68
-103.85
-12473
-147 .6
+82.9
+49.0
-201.2
-238.6
-235.1
-277.7
-1273.02

Thermodynamic Quantities

0

-630.0
-1576.5

-1137.6
-525.1

-579.1
-817.9

82.38
-102.8
+3.14

-53.22

+1455
0

-1128.76
-748.1

-1167.3
-604.17
-898.5

-1321.8

+672.9
+2.84

-64.0
-68.6
-635.1
-50.8
+209.2
+68.11
-32.89
-23.47
-15.71
-15.0
+129.7
+1245
-161.9
-166.23
-168.5
-174.76
-910.4

S(J/moleK)

+28.32
-325
+109.3

+51.00

+63.2

+112.1
+70.42

+9.44
+13.77
+50.21

+174.9
+80.71
+245.3
+152.3
+198.49

+154.8
+41.4
-56.2
+92.88

+104.6
+68.87
+39.75
+83.4

+106.7

-72.8

+158.0
+2.43
+5.69
-50

+309.4
+214.4
+262.3
+186.3
+200.8
+219.4
+2295
+269.9
+310.0
+231.0
+269.2
+172.8
+237.6
+126.8
+282.7
+160.7
+212.1

Substance
COg)
COq)
HC2H302(|_)

Cesium
Csg)
CS(L)
Cs(s)
CsC l(s)

Chlorine
Cle
g
CIO3_1(uq)
€104 eq)
Clag)
HClag)
HCl)

Chromium
Cr

Cre
CrO4*wq
Cr207 %)
CI"203(5)

Cobalt
Co(g)
CO(;)

Copper
Cug)
Cu)
Cuag)
Cuaq)
CLICIz(s)
CUO(S)
CUzO(;)

Fluorine
F(g)
F_I(aq)
Fa@)

H F(9)

Hydrogen
He)

Hd(uq)
Hg

Hag)

Todine
I(9)
I_I(aq)
Tz

To
HI(Q)

AH®¢(kJ/mole) AG°:(kJ/mole)

-110.5
-393.5
-487.0

+76.50
+2.09

-442.8

+121.7
-167.2
-104.0
-129.3

+167.2
-92.30

+3975

-881.2
-1490.3
-1139.7

+439

+338.4

+717
+64.8
-205.9
-156.1
-170.7

+80.0
-332.6

-268.61

+217.94
0
+1536.2
0

+106.60
-55.19
+62.25
0
+25.94

-137.2
-394.4
-392.4

+49.53

+0.03

4144

+105.7
-131.2

-131.2
-95.27

+352.6

-1058.1

+393

+298.6

-161.7
-128.3
-147.9

+61.9
-278.8

-270.70

+203.26
0
+1517.0
0

+70.16
-51.57
+19.37

+1.30

(pg 1 of 1)
S(J/moleK)
+197.9
+213.6
+159.8

+175.6
+92.07
+85.15

+101.2

+165.2
+56.5

+222.96
+56.5
+186.69

+174.2
+23.6

+81.2

+179
+28.4

+166.3
+33.30

+108.1
+42.59
+92.36

+158.7
+13.8

+202.7

+173.51

+114.60
0

+108.9

+130.58

+180.66
+111.3

+260.57
+116.73

+206.3



Substance
Iron
Fe(9)
Fe(s)
Fe"g)
Fe"
FZC Iz(s)
F€C| 3(s)
FeO(s)
F€203(s)
FesOqs)
FeSZ(s)

Lead

Pbe)

Pb"(eq)
PbBl"z(s)
PbCOs()
Pb(NOs)z(q)
Pb(NOs)z(q)
PbO,)

Lithium
Li
Liw

Li*! g
Lig
Licl,

Magnesium
Mg

Mg
M9+2(aq)
MgC Iz(s)
MgOs,
Mg(OH)zs)
Mg$O4(s)

Manganese
Mng;)

Mng
Mn*gq)
MHO(S)
MHOZ(s)
MnO4eq)
Mg(OH)zs)

Mercury
Hge
Haw
Hg"w)
HgClzgs)
H92C|2(5)

Nickel
Nig)
Nig)
Ni*(ag)
NiClae)
NiO)

AH¢(kI/mole) AG°:(kI/mole)

+415.5
0
-87.86
-47.69
-341.8
-400
-2719
-822.16
-1117.1
-1715

-1
-227.4
-699.1
-421.3
-451.9
-217.3

+159.3

-278.5
+685.7
-408.3

+147.1

-466.8
-641.6
-601.8
-9247
-1284.9

+280.7

-220.8
-385.2
-519.6
-5414
-9247

+60.83

+167

-230.1

-264.9

+429.7

-54.0

-305.3
-239.7

Thermodynamic Quantities

+369.8
0
-84.93
-10.54
-302.3
-334
-255.2
-740.98
-1014.2
-160.1

-260.7
-625.5
-246.9

-187.9

+126.6
-273.4

+648.5
-384.0

+112.5

-592.1
-569.6
-833.7
-1170.6

+238.5

-362.9

-464.8

-833.7

+31.76

-184.0
-2105

+3845

-259.0
-2117

S(J/moleK)

+180.66
+27.15
+113.4
+293.3
+117.9
+142.3
+60.75
+89.96
+146 .4
+52.92

+68.85
185
+161
+131.0
+303.3

+68.70

+138.8
+29.09
+12.2

+133.0
+59.30

+148.6
+32.51

-137
+89.6
+26.8
+63.24
+96.5

+173.6
+32.0

+59.7
+53.14

+63.24

+174.89

+77.40
65.7
+1445
+192.5

+182.1
+29.9

+97.65
+37.99

Substance
Nitrogen
N(g)

Nz
NHsg)
NHs)
NH2"q)
NzHa)
NH4CNg
NH4Cls)
NHNOs
NO)
NOz)
NOz "
NOsq)
N2O4()
NOCly
HNOs(aq)
HNO3()

Oxygen
O(g)
Oz
Os()
OHqg)
H20()
Hz0(,)
H202()
H202,)

Phosphorus

P4(s, red)
P4(5, white)
PCls
PClsy
PFsg)
PH3()
P4O¢(s)
P4O10(s)
POCI 3(g)
POCI 3(L)
H3sPO4aq)
PO+ (e
HPO4*wq)
H2P04_1(0q)

AH®¢(kJ/mole) AG°:(kJ/mole)

+472.7
0
-80.29
-46.19
-132.5
+95.40
0.0
-314.4
-365.6
+90.37
+33.84
-104.6
-205.0
+9.66
+52.6
-206.6
-134.3

+2475
0
142.3
-230.0
-241.82
-285.83
-136.10
-187.8

+316.4

+144.3

+58.9
-17.46

-288.07
-319..6
-1594.4
+5.4
-1640.1
-2940.1
-542.2
-597.0
-1288.3
-1277.4
-1292.1
-1296.3

+4555
0
-26.50
-16.66
-79.31
+159.4

-203.0

-184.0
+86.71
+51.84

+98.28
+66.3
-110.5
-73.94

+230.1

163.4
-157.3
-228.57
-237.13
-105.48
-120.4

+280.0

+103.7
+24.4
-12.03

-269.6
-272.4
-1520.7
+13.4

-2675.2
-502.5
-520.9

-1142.6

(pg 2 of 2)
S(J/moleK)

+153.3
+19150
+111.3
+1925
+113.4

+238.5

+94.6
+151
+210.62
+240.45

+147
+304.3
+264
+146
+266.4

+161.0
+205.0
+237.6
+10.7
+188.83
+69.91
+232.9
+109.6

+163.2
+218.1
+280
+22.85
+41.08
+3114
+217
+300.8
+210.2

+228.9
+325
+222
+158.2



Substance
Potassium
K(9)

Kes)

Kao)
KClgs)
KClO3
KClO3aq)
ch 03(5)
KNO 3(s)
K20
KOz(s)
KzO2(s)
KOH(s)
KOH ()

Rubidium
Rb(9)

Rb)
RbCls
RbClOs

Scandium
Sc)
Scs)

Selenium
HSe(g)

Silicon

Sigg)

Sig)

SiCs

Sic |4(|_)

S iOz(s, quartz)

Silver
Ags)
A9+1(aq)
AgCI(s)
Ag20(s)
AgNO3(

Nag
Nag)
Na" (e
Na")
NGBI"(aq)
NGBF(S)
NGzCO 3(s)
NaC l(uq)
NaC l(s)
NGHC 03(5)
NGNOs(uq)
NGNO3(5)
NaOH (aq)
NaOH (s)

Strontium
SrO¢)
Sr)

AH¢(kI/mole) AG°:(kI/mole)

+89.99
0

-252.4
-435.9
-391.2
-3495

-1150.18

-492.70
-363.2
-2845
-495.8
-4247
-482.4

+85.8

-430.5
-392.4

+377.8

+29.7

+368.2

-73.22
-640.1
-910.9

+105.90

-127.0
-31.05

-124.4

107.7

-240.1
+609.3
-360.6
-361.4
-1130.9
-407.1
-410.9
-947.7
-446.2
-467.9
-469.6
-425.6

-592.0
+164.4

Thermodynamic Quantities

+61.17
0

-408.3
-289.9
-284.9
1064.58
-393.13
-322.1
-240.6
-429.8
-378.9
-440.5

+55.8

-412.0

-292.0

+336.1

+159

+323.9

-70.85
-572.8
-856.5

+77.11
-109.70
-11.20
-33.41

+77.3

-2619
+574.3
-364.7
-349.3

-1047.7

-393.0
-384.0
-851.8
-372.4
-367.0
-419.2
-379.5

-561.9
+110.0

S(J/moleK)

+160.2
+64.67
101.2
+82.7
+143.0
+265.7
+155.44
+288.1
+94.14
+122.5
+113.0
+78.91
+91.6

+170.0
+78.78
+92

+152

+747
+34.6

+219.0

+167.8
+18.7
+16.61

+239.3
+41.84

+42.55

+73.93

+96.11
+121.3
+140.9

+153.7
+51.45
+59.0
+148.0
+141.0
+86.82
+136.0
+115.5
+72.33
+102.1
+207
+116.5
+49.8
+64.46

+54.9
+164.6

Substance
Sulfur
s(s, rhombic)
5_2(04)
Se(q)
502
503
504 %wg
H25)
HZSO4(qq)
HZSO4(L)
HSO4_2(aq)

Tin
s

Titanium
Titg)

Tigs)

TIC I4(9)
TlC I4(|_)
TiOzes)

Vanadium
Vg
V(S)

Zinc
Zng)
Zng,)
Zn" g
anz(;)
ZnOs)

AH®¢(kJ/mole) AG°:(kJ/mole)

0

+33.1
+102.3
-296.9
-395.2
-909.3
-245.6

-20.17
-909.3
-814.0
-887.3

+468
-763.2

-804.2
-9447

+514.2

+130.7

-153.9
-415.1
-348.0

0

+49.7
-300.4
-370.4
-7445

-33.01

-7445
-689.9

+422

-726.8
-728.1
-889.4

+453.1

+95.2

-369.4
-318.2

(pg 3 of 3)
S(J/moleK)

+31.88

+430.9
+248.5
+256.2

+18.5

+205.6
+20.1
+156.1

-16.7

+180.3
+30.76

+354.9

+221.9
+50.29

+182.2
+28.9

+160.9
+41.63

+1115
+43.9



Thermodynamic Quantities

Average Bond Enthalpies (kJ/mole)

Single Bonds

C—H 413 N—H 391 O—H 463 F—F 155
c—C 348 N—N 163 0—-0 146

C—N 293 N—-O 201 O—F 190 ClI—F 253
c—0 358 N—F 272 o—cl 203 cl—cl 242
C—F 485 N—CI 200 Oo—-I 234

c—cl 328 N—Br 243 Br—F 237
C—Br 276 S—H 339 Br—Cl 218
c—I 240 H—H 436 S—F 327 Br—Br 193
c-S 259 H—F 567 s5—Cl 253

H—Cl 431 S—Br 218 I—Cl 208
Si—H 323 H—Br 366 5—5 266 I—Br 175
Si—Si 226 H-I 299 I-I 151
Si—C 301
Si—0 368
Si—Cl 464
Multiple Bonds

c=C 614 N=N 418 0=0 495

c=C 839 N=N 941

C=N 615 N=0 607 5=0 523

C=N 891 S5=5 418

c=0 799

c=0 1072

(pg 4 of 4)



