Substance State AHs Substance State AHg
ammonia g —459 lead(I'V) oxide s 2745
ammonium chloride s —314.4 lead(II) nitrate s —4519
sulfate s —11809 lead(¥) sulfate s —919.94
barium chloride s —8586 lithium chloride s —408.6
b nitrate s —992.1 lithium nitrate s —483.1
barium sulfate s —14732 chloride s —6415
benzene g +82.88 g oxide s —601.6
benzene I +49.080 magnesium sulfate s —1284.9
calcium carbonate s —1207.6 g: TV) oxide s —520.0
calcium chloride s —795.4 g: ) sulfate s —1065.3
calcium hydroxide s —983.2 mercury(l) chloride s —2642
calcium nitrate s —9382 mercury(II) chloride s —2300
calcium oxide s —6349 mercury(I) oxide (red) s =908
calcium sulfate s —14345 methane g -—749
carbon (diamond) s +1.9 nitrogen dioxide g +332
carbon (graphite) s 0.00 nitrogen monoxide g +9029
carbon dioxid g —3935 dinitrogen monoxide g 821
carbon monoxide g —1105 dinitrogen tetroxide g +9.2
copper(Il) nitrate s —3029 oxygen (07) g 0.00
copper(1l) oxide s —1573 ozone (03) g +1427
copper(II) sulfate s —7714 diphosphorus pentoxide s —3009.9
cthane g -838 ‘potassium bromide s —3938
ethyne (acetylene) g +2282 P chloride s —436.49
hydrogen (H;) g 0.00 P ium hydroxide s —424.58
hydrogen bromide g —3629 p ium nitrate s —494.6
hydrogen chloride g —923 pot: sulfate s —14378
hydrogen fluoride g —2733 silicon dioxide (quartz) s —910.7
hydrogen iodide g +265 silver chloride s —127.01 £ 0.5
hydrogen oxide (water) g 2418 silver nitrate s —1205
hydrogen oxide (water) I -2858 silver sulfide s —32.59
hydrogen peroxide g —1363 sodium bromide s —361.8
hydrogen peroxide [ —1878 ‘sodium chloride s —385.9
hydrogen sulfide g 239 sodium hydroxide s —4259
iodine (I;) s 0.00 sodium nitrate s —4679
iodine (I2) g +624 sodium sulfate 1 —1387.1
iron(II) chloride s —399.4 sulfur dioxide g —296.8
iron(IJ]1) oxide s —8255 sulfur trioxide g —3957
o ——— tin(IV) chloride [ 5113
iron(1l) sulfate s —9284 zine nitrate s 4837
iron(II) sulfide s —100.0 zinc oxide s —3505
lead(1I) oxide s —2173 zinc sulfate s —980.14

AHpis heat of formation of the given substance from its elements. All values of AHyare expressed as kJ/mol at 25°C.
Negative values of AH; indicate exothermic reactions. s = solid, /= liquid, g = gas

‘able 18.1 Standard Entropies (at 25°C)

S -
Formula  J/(mol - K)

S o
Formula  J/(mel - K)

s,
J/(mol + K)

Formula

Hydrogen Carbon (continued) Sulfur
H*(aq) 0 CSy() 151.0 Sx(g) 228.1
Ha(g) 130.6 HCN(g) 201.7 S(thombic) 31.9
Sodium HCN() 112.8 S(monoclinic) 32.6
Na*(ag) 60.2 CCL(g) 309.7 SO4(2) 248.1
Na(s) 51.4 CCla(D) 214.4 H,S(g) 205.6
NaCl(s) 72.1 CH;CHO(g) 266 Fluorine ’
NaHCOs(s) 102 CH5OH() 161 F (aq) -9.6
Na,COs(s) 139 Silicon Fa(g) 202.7
Calcium Si(s) 18.0 HF(g) 173.7
Ca**(aq) ~55.2 8i04(s) 41.5 Chlorine
Ca(s) 41.6 SiF4(g) 285 Cl” (aq) 55.1
CaO(s) 38.2 Lead Cly(g) 223.0
CaCOs(s) 92.9 Pb(s) 64.8 HCl(g) 186.8
Carbon PbO(s) 66.3 Bromine
C(graphite) 5.7 PbS(s) 91.3 Br(ag) 80.7
C(diamond) 24 Nitrogen Bry(h) 152.2
CO(g) 197.5 Na(g) 1915 lodine
COx(g) 213.7 NHai(g) 193 1" (ag) 109.4
HCO; (ag) 95.0 NO(g) 210.6 1y(s) 116.1
CHy(g) 186.1 NO 239.9 .
CHy(®) 219.2 HNOf()aq) 146 SAlllier

g (aq) 73.9
C:He(g) 229.5 Oxygen Agls) 9.7
CeHs(D) 172.8 Os(g) 205.0 AgF(s) 84
HCHO(g) 219 03(g) 238.8 AgCl(s) 96.1
CH,0H() 127 OH ™ (ag) -10.5 AgBr(s) 107.1
CSxg) 237.8 H,0(g) 188.7 Agl(s) 114

H0) 69.9
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