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March 19, 2018
Solutions

1. The standard enthalpy of combustion of solid naphthalene at 298K (C;oHsg) is A,.,,, H® =
—5156.1 kJ mol™'. Given Ay,,H°(HyO()) = —285.8 kJ mol™! and Ay, H°(COy,)) =
—393.5 kJ mol~!, calculate the standard enthalpy of formation of solid naphthalene.

Answer:
CroHg(s) + 1205¢4) — 10CO4) + 4H30(y)

Arvao = ].0Af7mHO(COQ(g)) + 4Af7mHO(HQO(£)> — Af’mHo(Clng(s)) — 12Af7mHO(Og(g))
—5156.1 kJ mol ™! = 10(—393.5 kJ mol_l) +4(—285.8 kJ mol_l) — 12(0) —AﬁmHo(Clng(S))
AsmH(CioHg(s)) = 77.9 kJ mol

2. The standard Gibbs free energy of combustion of solid naphthalene at 298K (C;oHsg) is
A, G° = —=5094.1 kJ mol ™. Given Ay,,G°(Hy0()) = —237.1kJ mol~ " and A,,,G°(COqy)) =
—394.4 kJ mol !, calculate the standard Gibbs free energy of formation of solid naphthalene.
Answer:

Aano = 10Af7mGO(COQ(g)) + 4Af7mGo(HQO([)) — AﬁmGo(ClOHg(s)) — 12Af7mGo<OQ(g))

—5094.1 kJ mol™" = 10(—394.4 kJ mol ") +4(—237.1 kJ mol ') — 12(0) — A,,G°(C1oHsg(s))
Ay mG°(CioHg(s)) = 201.7 kJ mol ™

3. Given the standard, molar entropies at 298K S°(COsg,) = 213.7 J mol 'K,
S°(HsOp) = 69.91 J mol "K', and S°(naphthalene) = 167.5 J mol 'K™', calculate the
standard third-law entropy of oxygen gas.

Answer:
Let the subscript ¢ represent combustion. Then

AenG® = Ao H® — TAe i S°

—5094.1 x 10* J mol ™" = —5156.1 x 10* J mol™' — (298. K)A.,,,S°



AppmS°® = —208. J mol 'K
= 1055,(COsqy)) +45;,(H20(p)) — 57, (CroHs(s)) — 1257, (Og(g))
=10(213.7 J mol 'K™") + 4(69.91 J mol 'K™") — 167.5 J mol "K' — 1252 (Oy))
S° =205. J mol 'K



