HESS’S LAW 4 — A MIXTURE

1 4C(s) + 5Ha(g) ———» CaHo(g
4(-394) —2877
5(—286)
4 COo(g) + 5 H20(I)
AH;— 2877 = 4(-394) + 5(-286) AHi = 4(-394) + 5(-286) + 2877
= —-129 kJ mol™
OR AH = [Sum of AH; reactants] — [Sum AH. products]
= [4(-394) + 5(-286) | — [-2877]
= -129 kJ mol
2) CsHs(g) + 502(g) — 3 CO2(g) + 4 H20(l)
AH = [Sum of AH; products] — [Sum AHs reactants]
= [ 3(-394) + 4(-286) ] — [-104]
= —2222 kJ mol”
3) Broken  C-C + 6 C-H +3% 0=0 = 348 + 6(412) + 314(496) = 4556
Made 4C=0 + 6 O-H = 4(743) + 6(463) = 5750
= [Bond broken] — [Bonds made] = 4556 — 5750 = -1194 kJ mol
4) 3 C(s) + 4 Ha(g) + 202(g 3 CH3CH(OH)CH3(1)
3(-394)
4(—286)
3 CO2(g) + 4 H20()
—318 + AH: = 3(-394) + 4(-286) AH, = 3(-394) + 4(-286) + 318
= —2008 kJ mol”
OR AH = [Sum of AH reactants] — [Sum AH. products]
-318 = [ 3(-394) + 4(-286) ] — [AH]
AH = 3(-394) + 4(-286) + 318 = —2008 kJ mol
5) + 2Cl(g) ——" 5 CCla(l)
715 +31
2(242) 4(338)
C(g) + 4 Cl(g
AHs + 31 + 4(338) = 715 + 2(242) AHi = 715+ 2(242) — 31 — 4(338)
= -184 kJ mol”
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6) CHsCH=CHy(g) + Hx(g) ——— , CH3CH:CHs(g

—2059 \ /—2220
—286
3 CO2(g) + 4 H0()
—2059 — 286 + 2220
-125 kJ mol
OR AH = [Sum of AH. reactants] — [Sum AH. products]

= [-2059 - 286 ] — [-2220]
= -125 kJ mol”

AH - 2220 = —2059 + -286 AH

7) g = mcAT
= 80 x 4.18 x 47.3 = 15820J = 15.82kJ

moles CH3COCH3; = mass /M, = 0.55/58.0 = 0.00948

AH = q/moles = -15.82/0.00948
= —1669 kJ mol™

8) q = mcAT
= 50 x 4.18 x (33.9-20.2) = 2863J = 2.863 kJ

moles KOH = conc x vol (dm?) = 2.0 x 25/1000 = 0.0500
moles HNOs = conc x vol (dm®) = 2.0 x 25/1000 = 0.0500

AH

q/moles = —2.863/0.0500
- 57.3 kJ mol™
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