Bond Energies

AH =3 Bond Energies yen — 2, Bond Energies fomed

Table 8.4 l Average Bond Energies (k}/mol)

Single Bonds Multiple Bonds
H—H 432 N—H 391 J—1 149 == 614
H—F 565 N—N 160 J—Cl 208 C=C 839
H—Cl 427 N—F 272 |—Br 175 0=0 495
H—Br 363 N—C} 200 C==0* 745
H—I 295 N—Br 243 S—H 347 Ca= 1072
N—O 201 §—F 327 N 607
C—H 413 O—H 467 5—Cl 253 =N 418
G 347 0—0 146 S—Br 218 Nz=N 941
C—N 305 O-—F 190 §-$ 266 C= 891
C—0 358 Ol 203 C=N 615
C—F 485 01 234 Si—Si 340
L C—Cl 339 Si—H 393
C—Br 276 Ferf 154 Si—C 360
C—I 240 F—Cl 253 Si—0 452
c—S$ 259 F—B8r 237
Cl—Cl 239
Cl—Br 218
Br—Br 193

*Ca=(O{CO,) = 799
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Table 8.5 | Bond Lengths and Bond Energies for Selected Bonds

~ Bond Bond Type Bond Length (pm) - Bond Energy (kj/mol) -
Cc—C Single 154 347
==C Double 134 614
C=C Triple 120 839 4
C—0 Single 143 358 g
C=0 Double 123 745
C—N Single 143 305 %
C==N Double 138 615 i
C==N Triple 116 891 i
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1. Calculate AH for each reaction below.

a) Ha(g) + Falg) 2> 2 HF(g)

AR = (Y22 ¥Ymor + IS4 K5/me)) = (2% 565 ¥F/moar)
AWz (S8 ¥¥/ma) - (1120 ES/rmon) [- 54y ":me,
b) Hy + Cl, > 2HCI

Bh = (U432 ¥5/mol + 239 KSfmal) — (2 X HZT FFfmal)
Atz (671 Emo) —(8SY FYma) =[= 183 KT /no)
¢) N + 3H; 2 2NH;

A= (Y Kfmot + 332 b5/man)) ~ (2(3 %39 ¥Ima))
Al = (2237 Ff/mal) -—(23%, PS/W;) zw—‘————




Heat of Formation

AH = Z A Hf (products) Z A Hf (reactants)
¥

2. Find the AH,, for the following reactions using standard enthalpy of formation values. (Appendix 4)

) 4 NHi(g) +5 0:() >4NO(®) + 6 H:0()
An - Eéﬁﬁé’%“ K5/ mat) + (6)(-286 K fmary] - [(4) (-6 ¥FS/ma) +(5)(o ?ﬁfmﬁ}j
§

é%}i :iﬂé’%ggﬁ %}gwézﬁiﬁe igu %/;’wggg - ? ;};*zz %&*’gf,f%%é;; f

b) 2 Al(s) + FesOs(s) > ALOs(s) + 2 Fe(s)
ARz [(n(1676 K7we) H(2) (0 ¥fpme)) | =[(D(0 FYmw) + (1(-326 EYpeer) |
A= [- 1676 ¥5/moi] - [(~326 ¥S/mwet ] 2[~BE0 “Tpno]

¢y 2 CH;OH() + 3 Oxg) 2 2CO0(g) + «%Hx{){i)
A= [(D(-392.5 k5/pr) + (4)(-286 %f‘?j;ws'}} =[([-239 ¥Yma) + 3(6 ¥Trol

Az [-T87 ¥ omar+ (|14 ¥5fpmel) ] = [~ 478 ¥/ maat | = - 153 KSfimel |

Thermochemistry Stoichiometry

3. Using the balanced equations above, answer the following questions.

a) How many grams of NO(g) are made for the above reaction letter (a) at 25°C when
200. kJ of heat energy is reieased"

200, 3 |Y mol %é;éf} ol g No m
§ 172 3 ? ol NO

P —

by What mass of Fe;Os is needed to produce 2560 kJ of heat energy for the reaction in
letter (b) above?

2560 &3 §} mel ?ﬁzﬁggfgqe? 9 Fe03 ::§
gggﬁ s 5 |

| Iwmol Fe, 0,

¢) How many kJ of energy are released when 200.0 g of , methanol, CH3OH are
combusted in reaction letter (¢)?

200.09 Chz @% | ms] CH=0H
g%ﬁ,é}ﬁfﬁ Q%‘gé%

453 k3 |7
| 534 k3
% 2 widl CHs0H L meé



