CHM 51-Dang Chapter 16 — Homework Name
Due Thursday 11/19/2020

1. Predict the sign of AS in the system for each of the following reactions
a. PCls(s) =2 PCLi(l) + Cly(g)

b. CHyg) + 20s2) > COxg) + 2 HO()

c. 2H,0'(aq) + CO(aq) > COs(g) + 3HO()

2. Use the data from the appendix in the back of your book to calculate AS®y,, AS%u and AS°wm at 25°C for
the reactions. Is the reaction spontaneous under standard-state conditions at 25°C?

a. Na(g) + 20:(g) > N:O4(g)

3. Use the standard entropy to calculate AS°u and AS°uiv and Gibs free energy AG® for the following reaction
at 25°C.

CiHs(g) + 505(2) > 3COx() + 4H.0()



Determine the at what temperature will the reaction become spontaneous or nonspontaneous or NEVER

4. Use the standard free energies of formation (G%) to calculate the AG® (in kJ) for the following reactions
a. CH;0H(I) + Ox(g) > HCOH({1) + HO()

5. Calculate AG for the Haber process at 365 K for a mixture of 1.5 atm Ny, 4.5 atm H; and 0.75 atm NH;
No(g) + 3Ha(g) = 2NH(g)

6. At 25°C, K, for acid dissociation of aspiring (CoHsOx) is 3.0 x 10™*. Calculate AG® for the reaction

C9H804 (aq) + HzO(l) — HgO*(aq) + C3H7O4’(aq)

7. Consider the dissolution of AgBr in water at 25°C
AgBr(s) =— Ag'(aq) + Br(aq)

a. Use the standard heats formation and standard molar entropies to calculate AG® for the reaction



b. Calculate K, for AgBr at 25°C

c. Calculate AG for the dissolution of AgBr at 25°C when [Ag'] = [Br] = 1.00 x 10° M
Is your result consistent with the relative values of Q and K,

8. If AG® for gaseous bromine is 3.14 kJ /mol at 25°C above bromine solid, what is the vapor pressute of
bromine? (Hint: write the chemical equation for the sublimation of bromine solid)



