3 . Exam I: Spring 24

MSE 112

I. Two identical gliss beakers are each filled with 1 liter of aqueous 1M NaCl, HC is added
10 Beaker #1 50 that the pH of the aqueous solution is 4. NaOH is added o Beaker #2 5o
that the pH of the agueous solution is 10, Both solutions are saurated with 1 atm of
MIrEen gas,

() Spts. What are the electrochemical repctions that accur on the surface of o piece of
iron inserted into Beaker #17
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(b} 5 pis. What are the electrochemical reactions that occur on the surface of a picce of
iron insented imo Beaker #27
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{c) 10 pts. What is the steady-state partial pressure of Ho(g) on the jron surface in
Beaker #1 and Beaker #27 R -
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(d) The agqueous solutions in Beakers #1 and #2 are replaced by 1M NaCl with a pH of
7. In Beuker #1, the solution is saturated with air. In Beaker #2, the solution is

saturated with N2(g).

{dy(i) 5 pis. What are the electrochemical reactions that occur on the surface of a piece
of iron inserted into Beaker #1 and Beaker #27
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2. Ahigh inpm

MEE 112
()i 10 s, A sal-bridge now connects the solutions in Beaker #1 and Beaker §2

impedince voltmeter is used 1o measwre the voltage belween the two samples of iron located in
Beaker #1 and Beaker #2. What is the maximum possible value of the measoned voliage?
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Ld}{n'h} O pis. In addition o thesalt E:mly.. I:III.. two picces of iron in Beakers #1 and #'?arLJmm,:l Y=gy
together by a copper wire, In which dircction will electrons flow in the copper wire? Explain your
answer.
i e clsare -gk.;-l:;l«rk! [ i |:‘§.'J' van uleala 'I.,{L”J)
&% e
e SR
IT e |
| :'-"Ili 1 i | | 7l
Ll o4y 5,
ool ."I i bl | - - = =
—-— =l #
Y B - '3 n, ~. e }
4
TJJQ = _’.-'.q'lm _.-_‘ﬁl
b
Fe "‘r
| LY
[ . \\‘. s ‘:f
i | X0\ 1
\ ; ¥
A et e e v
..!-',1.-] '\f.'.- ey ) I:‘ -;p
e At e dude Loa
- - 5
Joy = i,_.--'l-" L P 5 A o
FE
- h
= ‘F W
o
A o

cheday of parey

| L
35 barde

= *':wl'qn-- =4 'I"\-l-'“, gheet ey

"y




MSE 112 s Exam §:  Spring 2004

2. In this course, the expression for the rate of an electrochemical resction was derived using
the Collision Model of chemival / electrochemical reactions,

{2) 18 pts. In the context of the Collision Model, explain the meaning of cach of the
Following terms: d, (SmkT/m), AG=
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{b) 6 pis. Explain the meaning of the factor i .
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{€) 6 pts, When applying he expression for the rawe of an elecirochemical reaction Lo the reduction
of hydrogen catlons, explain why the reduction reaction should be writen as

H +¢ 2 {2 H,

rather thom os

AW+ 2 3 H,
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A (2) 15 pus. Briefly explain why a potential difference develops across the interface between
any Lwo phiases,
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(1) 10 pes. Briefly explain why it is possible to change the value of the interface potential
difference between a metal and aqueous | M NaCl, but it is not possible 1o change the value of
the interiace potential difference between two metals.
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