Chemistry 192
Exam 2
Spring 2018
Solution
R =8.3144 J mol~! K~!

R=.0821 L atm mol~! K!
R=.08314 L bar mol~! K~!
N4 = 6.022 x 10* molecules mol™*

T =1+273.15

K, = [H30"][OH"] = 1.0 x 107"

F = 96485 C mol™!

Name:



1. The zinc cyanide coordination complex, Zn(CN)3~, has a formation constant K; =
1.0 x 10*®. Zinc sulfide, ZnS, is sparingly soluble in water with a solubility product constant
K, = 2.0 x 107%. Calculate the molar solubility of zinc sulfide in an aqueous 0.100 M CN~
solution. Approximations work for this problem.

Answer:
InS(y = Zni ) + S0, Ko
2+ - 2—
Zn(aq) “I‘ 4CN(aq) ~— ZD(CN)4(aq) Kf
N 2— - -
ZnS(y) +4CN,,) = Zn(CN)y,» + S0,y K =K;K,=20x107"
[CN”] [Zn(CN)i ] | [S]
initial 0.100 M 0 M 0 M
change -4s S S
equilibrium | (0.100-4s) M s M s M
K =20 x 10—7 _ [ZH<CN>421_][SQ_]
T et
s? s
= ~ =45x10"°M
(0.100 — 4s)* ~ 0.1004 °
Name:



2. At a total pressure of 2.00 bar, the equilibrium degree of dissociation, «, for the
gas-phase dissociation reaction

1 3
ClF3(5) = 5Clagg) + 5Fa(g)
2 2
is @« = 6.17 x 107% at 500. K and a = 0.112 at 1000. K. Calculate A HO A, G and
A, S at 1000. K for the reaction.

Answer:
NCirs nei, Nr,
initial Ng 0 0
change -amny ang/2 | 3ang/2
equilibrium | ng(1 — ) | ang/2 | 3ang/2
Nyt = No(1 + )
a/2 V2 3002 » 5/2
i PP \(+a) (1+0)
r Poir, l—a
14+«
Kp(500) = 9.90 x 10711 Kp(1000) = 0.0330
| Kp(ly) A, H° ( 1 1 >
n — -
Kp(Tl) R Tl T2
0.0330 A, H° 1 1
- rm — A, H® = 163000 J mol ™!
1990 x 10-11 83144 J mol 'K (500 K~ 1000 K) ’ e

ApmG® = —RTIn Kp = —(8.3144 J mol 'K~")(1000 K) In(0.0330) = 28400 J mol

A He — A, ,G° g
ArS® = = & 135 J mol 'K~

Name:



3. Consider the electrochemical cell at 298K
Pt(s)|Cla(g) (P = 2.53 bar)|Cl,, (1.23 x 107 M)||Br(,, (3.77 x 10~* M)|PbBry(,)|Pby,)

Given Ep; oy, - = 1.30827 V and B, pyp,, p, = —0.284 V, calculate the EMF of the
cell. Indicate which electrode is the cathode and which is the anode under the specific cell
conditions.

Answer:

Right : PbBry(,) +2¢~ — Pb,) + 2Br(aq)
Left : Clyg) + 2~ — 201(_(“1)

Overall : PbBry(s) + 201(:“1) — Pby,) + 2Br(;q) + Clyy)

Q _ [BI_]2PCl2
Loy
E°=E% — E) = —1.642 V
RT (8.3144 J mol 'K™1)(298 K) . (3.77 x 107%)2(2.53)
E=F ——1 =—1.642V —
np MO 2(96485 C mol 1) BT (123 % 1078)2

=—-1623V

The chlorine/chloride electrode is the cathode and the lead bromide electrode is the anode.

Name:
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