Exercise 6.6
Free Energy Calculations

Calculate the free energy change for the dissolution of solid sodium hydroxide in water
under standard conditions. Is this reaction thermodynamically allowed?

Calculate the free energy change for the production of PCls4 from red phosphorus and
chlorine gas under standard conditions. Is this reaction thermodynamically allowed?

AG?(NaOH) = —379.53 %
AGP(Nal,,)) = —261.87 %
AGP(OH(g,) = —157.30 %
AH? (Psreay) = —17.6 %
AH? (PCls(g)) = —402 %

S°(Pesreay) = 22.8 mo{ =
S°(PCls(g)) = 353 —
S°(Clygy) = 223.0 ——
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(b)
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(b)

The standard free energy change for the hydrogenation of ethene (C,H,) to ethane
(C2He) is —101.25 —L.

C2Hag) + Hag) > C2He(g)
Is this reaction thermodynamically allowed under standard conditions?

What is the standard free energy of formation for ethene?

The standard free energy change for the hydrogenation of benzene (C¢Hg) to cyclohexane
(C¢H;5) in the liquid phase is —97.6 % :

CoHeqy + 3 Hyg) = CoHrzy
Is this reaction thermodynamically allowed under standard conditions?

What is the standard free energy of formation for cyclohexane?

kJ

AGP(C;He(g)) = —32.89—
kj

AGP (CeHeqry) = 1245—




