CHM 152 Quiz 10b 25Pts Spring 2013  Name: K ‘C/‘ﬁ_
Show all work to receive credlt

R=8.314 J/(mOIK) ASO = ZnS {products) — XnS {reactants) AS = ZnS {products} — Zns (reactants) AGO = >:nGo(products) - ZnGo(reactants)

AG® = AH° - TAS® AG AG® + RTInQ AG® = -RTInK
1. Calculate {JS° at 25°C for the reduction of PbO(s), 2PbO(s) + C(s)*»2Pb(s) + CO2(g) given these absolute
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entropies:

S° (J/K-mol)
PbO 69.45
C(s)(S) 5.7 Yoy = 194 E
Pb(s) 64.89
COx(g) 213.6 / 198 2% .@2’\)—;
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2. Arrange these compounds in order of increasing standard molar entropy at 25°C:
CsHs(g), CoHa(g), ZnS(s), and HoO(D).
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3. HI has a normal boiling point of —35.4°C, and its AH,,; is 21.16 kJ/mol. Calculate the molar entropy of
vaporization (AS,,,). 3 T i
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4. Which one of the following reactions would you expect to have highest AS°?

A) CHy(g) +205(g) = COx(g) +2H,0(8)  323%
B) CyHy(g) + °/,04(g) = 2CO4(g) + Ho0(g) 7V, < =71

C) CuHy(g) +30x(g) > 2C0x(g) + 2H,0(8) Ui = &/ o
@ CoHy(g) + "10a(g) = 2COx(g) + 3H0(g) Ly, 7 = § = N G-

5. Calculate AS® at 25°C for the reduction of PbO(s), 2PbO(s) + C(s) — 2Pb(s) + CO,(g) given these absolute

entropies:
S° _(J/K-mol C A me A g ‘ﬁf Wi
PbO(s) 69.45
C(s) 5.7
Pb(s) 64.89
COy(g) 213.6

6. Calculate AG® for the reaction 3NO,(g) + H,O(1) — 2HNO;(1) + NO(g).

A 6 - EA G Pred. — ZAG Ree f

AG®; _(kJ/mol)
H,0(1) 2372 g N
HNO() ~79.9 - 7”[ - §1:8)
NO(g) 867 A e ekt e h.:;h\
NO(g) 51.8 /A @ ©7 ﬂN/
..m«f"'"‘d;a

mdre On ACUK



10.

. Hydrogen peroxide (H,O,) decomposes according to the equation

K

Sodium carbonate can be made by heating sodium bicarbonate:
2NaHCOs(s) — Na,COs(s) + COx(g) + H,0(g)

Given that AH® = 128.9 kJ/mol and AG® = 33.1 kJ/mol at 25°C, above what minimum temperature will the
reaction become spontaneous?

AG = AH =T acs AGRAH‘TAQ
53 = 1.0 — Q98 AS _O, = 132§.9 = 7 (0.222)
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H;0,(1) — H,0(1) + '/,04(g).
Calculate K, for this reaction at 25°C. (AH® =-98.2 kJ/mol, AS° = 70.1 J/K-mol)

G'= =982 =299/ 0. 070)) AG%"RT’—Q’* Kﬂ
AG= TR N KT T 37p
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Ao = 4R0Cs C‘; 2.5 /o °Z‘)

. At 1500°C the equilibrium constant for the reaction CO(g) + 2H,(g) =% CH;0H(g) has the value K, = 1.4 x 10‘7.

Calculate AG® for this reaction at 1500°g
AG = “RTA K . |
yayel %(89’9><)733//@“/fo9 = Q?%‘KBZT

it e T e

(233 £

. Assuming AS° and AH® do not vary with temperature, at what temperature will the reaction shown below become
spontaneous?
C(s) + H,O(g) — Ha(g) + CO(s) (AS° =133.6 J/K-mol; AH®-=13}3 o)

LT AR - Tas /7:7 792 K
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For the reaction H,O,(g) — H,O(g) + '/,04(g), AH® = —106 kJ/mol and AS°® = 58 J/K-mol at 25°C. Calculate AG®
for this reaction at this temperature.
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