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2239 Syl laide s 317 S (3 AQNal) B paxlh) 1R Sl B3) : (1) Jgobar
H0 9 COz(g) L."“Jm J‘}“ A(25°C) sﬁﬁ

KJ mol™ KJ mol” KJI mol!
1366.95 1 (£)]2878.51 | (ole) 0L 4 () [285.84 H,
8724 |l ,as(£)|2871.65 06 s (2)[393.51 ol - C
2815.8 5550 (5)|4811.2 | (oste) olen ()] 282.99 CO(g)
5646.7 59,5 (s)1410.97 bl (2)]890.35 CHu(g)
1299.63 i (8)1559.88 | C,Hg(g)
3301.51 o5 (£)]2220.07 | C3Ha(g)
L(K.Cal/mol) 25°C wis dlad ) 20} :(2) S

Bond AH Bond AH

H-H 104 C-Cl 79

H-F 135 C-Br 66

H-Cl 103 C-S 62

H-Br 38 C=S 114

0-0 33 C-N 70

0=0 118 C=N 147

O-H 111 C=N 210

C-H 99 N-N 38

Cc-0 84 =N 100

C=0 170 N= 226

C-C 83 N-H 93

C=C 147 F-F 37

C=C 194 Cl-Cl 58

C-F 105 Br-Br 46

C (s, graphite) = C (g) 172.
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52 1 L9 25°C e Gl ) giand aaddl Syl :(3) Jad>

AH® AH
Compound|(K/cal/mol) (KJ/mol)| Compound|(K/cal/mol) |(KJ/mol)
H,Op | -57.80 | 2418 | COChg | -533 | -323
H,0y, -68.32 -285.9 SOag) -70.96 -296.9
HF,,, —6420 | -260 | CO, | -2642 | -1105
HCl, | —2266 | -9230 | CO,, | -9405 | -3935
HBr,, 866 | 362 | NOy | +21.60 | +90.37
Hlg +6.20 +25.9 NOy) +8.09 +33.8
HiSp | -482 | =202 | HNOs, | +4140 | -1732
HCN +31.2 +130.5 | NH4NO;, | -87.27 -365.1
NH,, | -11.04 | 4619 | NaCl, | -9823 | -411.0
PHy g +221 | 4925 | MgOy | -143.84 |-601.83
CHyp | -1789 | -7485| CaQy | -1519 | -635.5
CHgp | —2024 | -84.68 |Ca(OH)y,| —235.80 |-986.59
CHyy | +1250 | 45230 | CaCOy, | —288.45 |-12069
CiHyy | +54.19 | 42267 | CasPyy | -120.50 |-504.17
CeHeqy +11.72 +49.04 BaOy, -1334 -588.1
CH;OH, | -48.08 | -201.2 | BaCOsy | -291.3 | -1218
CH;OHy | -57.02 | -238.6 | ALOss | —399.09 |-1669.8
CH;OHy, | 6.7 28 | Fe,0yy | 1965 | -8222
NFyg 2720 | -117 | AgCly | -3036 | ~127.0
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Average bond energies

Average bond energies

Bond | (K/cal/mel) | (KJ/mol) | Bond | (K/cal/mol) | (KJ/mob)
H-H 104 435 N-C1 48 201
H-F 135 565 Cc-C 83 374
H-Cl 103 431 C=C 148 619

H-Br 87 364 C=C 194 812
H-I 71 297 C-H 99 414
F-F 37 155 C-0 80 335

ClCl1 58 243 C=0 169 707
0-0 33 138 C-F 116 485

0%, 118 494 C-Cl 78 326
O-H 111 464 C-N 70 293
O-F 44 134 C=M 210 879

0-Cl1 49 205 S-G 81 329
N-N 38 159 S-Cl 66 276
N=N 445 941 P-H 76 318
N-H 93 389 P-Cl 78 326




A Lt (53

148

42 1 iy 25°C ik papacild 3yl sz Adllo:(5) J 92

AH®, AH®,
Compound|(K/cal/mol)|(KJ/mol)| Compound|(K/cal/mol)|(KJ/mol)
H,O0p | -5464 |-32861| €O, | -32.18 |-137.28
H,0p | -5669 |-237.19| COyy | —94.26 |-394.38
HF,, 647 | -2707 | NOy | +2072 | +86.69
HCl, | —2277 | -9527 | NOy, | +12.39 | +51.84
HBr, +12.72 ~53.22 NaCly, —97.79 | -384.05
HI, +031 | 4130 | CaOy | -1444 | —604.2
HyS( 789 | 330 |Ca(OH)yy| —21433 |-896.76
NHj ) 398 | 167 | CaCOs | —269.78 |-1128.76
CHyy | -12.14 | -50.79 | BaO, | -1263 | -5284
C,Hg(g) -17.86 -32.89 | BaCOy 2722 | -11389
CoHy +16.28 +68.12 | ALO; -376.77 |-1576.41
CiHyp | +50.00 |+209.20| FeOsy | -177.1 | 7410
CeHew | +30.99 |+12966| AgCly | -2622 |-109.70
SOy | +7179 [-30037| ZnOs | -76.05 | 318.19
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il 1y poliall aad ¢ 1 kaiirg 25°C dis (J/K.mol) Guall g ¥ :(6) Jovks>

Substance Se Substance Se
Ag 42.72 HClg 186.7
AgCl, 96.11 HF,, 173.5
Al 28.3 Hg, 77.4
Al Os 51.00 HgO 72.0
Bragy 152.3 Hi, 206.3
C (graphite) 5.69 H,Oq 188.7
Ca 41.6 H;0q, 69.96
CaCOjy 92.9 H,S¢g) 205.6
CaOy 39.8 Ly 116.7
Ca(OH), (5 76.1 La 57.3
CHyg 186.2 Li 28.0
C,Hy, 200.8 Nagy 191.5
CyHyy 219.5 Nag 51.0
CoHgey 229.5 NaCly, 72.38
Clyg 223.0 NHsg, 192.5
COyy, 197.9 NO, 210.6
COyy 213.6 NOy 240.5
Fag 203.3 Oy 205.03
Fe( 27.2 S (rhombic) 31.9
Fe;0xs 90.0 SO0,y 248.5
Hyp 130.6 Zng, 41.6
HBr,, 198.5 Zn0, 439
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Substance Range a bx10® | ¢x10” |dx 10’
(°K)
Hag 3002500 |6.62 |0.81
N 300-2500 (6.76 |0.606 1.3
Osg) 3002500 |6.76 10.606 1.3
COy 300-2500 |6.60 1.2
HClg, 300-1500 [6.70 |0.84
H,O, 300-1500 7.219 (2.374 |2.67
H,S(g 300-1800 [6.955 |3.675 |-7.40 [-0.585
NH;(,,) 300-1000 |6.189 |[7.887 |-7.28
COqyg 300-1500 [5.166 |15.177 |-95.78 12.260
CHyg 300-1500 |3.422 |17.845 |-41.65
CyHyg 3001500 {2.706 ]29.160 }-90.59
C,He(q 300-1000 |1.375 (41.852 (-138.27
a bx10® |cx10°
Clyg 300-1500 (8.76 10.271 ~0.656
NOy) 300-2500 [8.05 10233 [-1.56
C (s. graphite) |300-1400 2.673 [2.617 |-1.169
C (s. diamond) ([300-1300 j2.162 (3.059 |-1.303
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Substance Formula AH? (cal/mole)
Methane (g) CH, -212,800
Ethane (g) C,H; —372,820
Propane (g) C;H, -530,600
n-Butane (g) CHyo —687,980
n-Pentane (g) CsHys —845,160
Ethylene (g) C,H, -337,230
Acetylene (g) C,H, -310,620
Benzene (g) CH; -787,200
Benzene (1) CeHg -780,980
Toluene (1) C-Hg —934,500
Naphthalene (s) CioHg -1,228,180
Sucrose (s) Ci2H2201 -1,348,900
Methanol (1) CH,0H -173,670
Ethanol (1) C,H;OH —326,700
Acetic acid (1) CH;COOH 208,340
Benzoic acid (s) C¢HsCOOH ~771,200
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(KJI/mol) 35508 szl 5,0 23l :(9) Jgar

-2 1 g9 25°C s QL ) and

Compound AG®; Compound AG®;
AgCl ~109.70 Fe,0; ~741.0
ALOy -1576.41 HBr(g, -53.22
BaCOy -1138.9 HCl, —95.27
BaOy, —-528.4 HF -270.7
CaCOs(5) -1128.76 HI, +1.30
CaOy —604.2 H,0, -228.61
Ca(OH)y —896.76 H,0q, -237.19
CHy ~50.79 H,S(q ~33.0
C,Hy +209.20 NaClg -384.05
CiHyy +68.12 NH; g -16.7
C,He g -32.89 NO, +86.69
CeHsqy +129.66 NCy +51.84
COyy —-137.28 SOy -300.37
COyp ~394.38 ZnOyy -318.19
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Subst ance Se Substance Se
Ag 42.72 HClg, 186.7
AgCl, 96.11 HF, 173.5
Al 28.3 Hgy, ' 774
AL Osg 51.00 HgO, 72.0
Brygy 152.3 Hlg 206.3
C (graphite) 5.69 H;O 188.7
Ca, 41.6 H;O0q 69.96
CaCO;( 92.9 HySq 205.6
CaQy) 39.8 I 116.7
Ca(OH); 5 76.1 Lag, 57.3
CHyg 186.2 Lig 28.0
CyHag 200.8 Ny 191.5
CoHyg 219.5 Nay, 51.0
CyHg(g 229.5 NaCly, 72.38
Clyg 223.0 NH;(g 192.5
COyy 197.9 NO, 210.6
COyg) 213.6 NO;y) 240.5
Fag 203.3 Oy 205.03
Feg 272 S (rhombic) 319
Fe,05 90.0 SOy 248.5
Hyg 130.6 Zng, 41.6
HBr, 198.5 Zn0 43.0




Ayl ot} LSaabiadl (S ales 154

08 Al AT Qo ~ I3 31 3 (1) g

P i at (°C atm. L)

(atm) | -150°C | -100°C | 0°C 100°C | 200°C | 300°C

1 1.266 [0.6490 [0.2656 [0.1292 |0.0558 |0.0140

20 1.125 |0.5958 |0.2494 |0.1173 (0.0472 |0.0096

33.5 0.1704 (0.5494 [0.2377 |0.1100 [0.0430 |0.0050
60 0.0601 [0.4506 10.2088 [0.0975 10.0372 ;-0.0013
100 0.0202 10.2754 10.1679 [0.0768 (0.0262 |-0.0075
140 |-0.0056 [0.1373 [0.1316 |0.0582 |0.0168 [-0.0129
180 |-0.0211 {0.0765 [0.1015 1[0.0462 |0.0094 |-0.0160
200 -0.0284 |0.0087 |0.0891 10.0419 10.0070 |-0.0171






