Chemistry 2720 Fall 2003 Quiz 2 Solution

It's easier to see what we're trying to do if we draw a diagram:

CoHe(g) + 3Haz(g) at 550K —2  CgHiyg) at 1290K

1l Tg
CoHe(g) + 3Ha(g) at 298.15 K —2—s CgHyyq at 298.15K

We want to take reactants at 550 K and make products at 1290Kcai't do this calculation
directly, so we follow the path > 2 — 3. The required calculations are as follows:

AHp = (Cp(cgHe) +3Cp(y)) ATy
= (8244+3(2884)JK 'mol ') (29815—550K)
—42.55kJ/mol

AH; = AH ?(Cele) - (AH?(CGHG) +4H ?(Hz))
= —1231-829kJ/mol= —2060kJ/mol
CP(Cele)AT3
(1053JK 'mol 1) (1290 298 15K)
10444 kY mol
SAH = AH;p+AHp+AH;
= —4255+(-2060) + 104.44kJmol= —1441kJ/mol
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