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2017/2018 RAIN SEMESTER EXAMINATIONS: CHM 306: ELECTROCHEMIST! i/

¢
ANSWEE AT LEAST ONE QUESTION FRON ¢ACH SECTION

INSTRUCTIONS: ANSWER FQUR (4) QUESTIONS Il ALl
IME 2 HOURS

SECTION A \

QUESTION ONE
(a) Describe the significance of interfacial transpor! in Electrodics
¥ g = Red {tu = 234 mV vs. {'ICE]

sctiochemical process;, Ox+ne =
Lrrent profile at the inferphase when the potential is (i} -276 mV and (i} -209 r '

nirast: (i) Interface & interphase (i) cathodic current density & anodic ¢grrent density.
[}

Describe the

(¢) Compare and CO

{a) (1) All inlerphases are electricol double loyers!
fi) All electrical double layers are inferphases!
With sultoble reasons, sugges! if either, both or none of the above assertions is valid.
bl Is is in any way feasible 1o moke on electrode surface more positive? Describe ho

L®l)

W this could be

ochieved
(€) *......however, under any cordifion of the electrode, there is always some element of ¢ lectron release
and acceplance by ihe electrode...” Elaborate on this statement. %
SECTION B ]
QUESTION THREE ;

(a) With the aid of well labeled diagram distinguish between a galvanic @nd électrolytic ce

(b)(i) Enumerate the various factors responsible for corrasion of meldflic structure di loyed in
service.
(i) Discuss in detail the various ways by which oil pipelines.may be protecied fro: corrosion
damage. -

( ¢) What do you understand by the terms (i) pitting and{ii] hydrogen embpritilemer .

QUESTION FOUR
(a)(i) The main challenges in manufacturing:a fuel cell lie in maintaining @ high ¢ Il potential at

the necessary current output. what strotegies ean be pursued to improve the perfc mance of the

proton exchange membrane fuel cells:
(i) What are the advantages of fuel cells over patterics?
{b) List Ine different methods used 1o mopitor corrosion, exolaining the principle behind its u 2 for corosion

monitoring.
(c) (i) With the aid of equations describe the Ni-cad battery indicating the direction sharging and
discharging?, :
(i) What do you understand by the process called intercalation? :
(i) what advantages does lithium ion batteries have over other types of batlerie »
. SECTION C &
QUESTION FIVE '
(a) Describe the term "electrical double layer". What is the importance of the double layer ierface?
(b) Ditferentiate between polarizable and non polarizable electroces.
(c) What is the voltage of the Standard Hydrogen Elecirode (SHE), account for the assigned alve.

QUESTION SIX

(a) The standard potential of the Ag~, Ag electrode is +0.80 V, while the standard potential ¢ the cell;
Pt/law/ e/ IAG* e/ A 1s 0.26 V, al the same temperalure. Calculate (i) the standard  olenticl of the
iodine electrode; what is the significance of the obtained value.

(o) Account for the use of salt bridges or porous barriers in electrochemical cells.

(c) Describe a galvanic cell and give two examples.




