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What are we going to learn today?

Applications of Electrochemistry:

Electrolytic Cells &
Membrane Potential

Quiz: Clicker Question 1

What is the voltage for the following reaction at equilibrium?

Aeed
Zn(s) + Cu?*(aq) > Zn?**(aq)+ Cu(s)

A, 1.1V—> St Cendtons

D. something between Oand 1.1V
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Quiz: Clicker Question 2

The reaction taking place in a nicad cell is:
A0 + Cd(s) +ZM¥C(;FF{3(S) ~Cd(OH),(s) + 2Ni(OH)y(s)
The em%of the cell when fully charged is 1.25V=£.
What is the reaction free energy? F = 96,485

C/oI e' AC) — _ P\‘: E

d)-171 kamol

REVIEW FROM LAST CLASS

Relationship between E and AG

AG is energy
E is electrical potential

Electric work (energy) = charge X potential

work = -charge X E
AG = work,., AG =-charge X E, .,

From now on we’ll know the Potential we calculate is
the theoretical maximum
Real world never actually that good

Quiz: Clicker Question 3

ASS\)ML Sl ok sz( condetina

What will happen to the voltage

if | lower the Zn2* concentration? = 1\: Cothes~ cuneda
Aecceas= Podu kS e
+ Cu2* Wfany + shedach conddons
Zn(s) + Cu?*(aq) —: Z\n (aq) + Cu(s) A M o eorasdeRens
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What will happen to the voltage
if | lower the Zn2* concentration?

Aecceas= Podacts I "
Zn(s) + Cu?*(aq) — Zn?*(aq) + Cu(s) shodach condiions

:———75k\—9\— R wT

@ the voltage will increase B = Ebﬁ
B.

the voltage will decrease R
(Pbs‘(\" & ‘LJ

C. the voltage will stay the same

E = E° -/0.0591]log (Q)

l\:gm

n

NERNST EQUATION USED TO DETERMINE CONCENTRATION

E = E° - 0.0591 log (Q) NeX*
n CU + CUQ'\' 4) &)2*4_ CU
e v

Cu (s) I CuZ* (.001M) Il Cu?* (IM) I Cu (s)




Poll: Clicker Question 4

Nernst Equation — Dependence of Cell %M.Q

Potential on Concentration

Co™ x>0
Calculate the emf of the cell: o 34
Cu(s)|Cu?*(aq, .001 M) ||Cu?*(aqg,1 M) |Cu(s)
a)+0.176 V _ O .07\ -
) -= £ - o QU%Q n=2

b)-0.176 v -
+0.088 V

d)-0.088 v
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Poll: Clicker Question 5

Think about why this cell produces a voltage:
Cu(s)|Cu?*(aq, .001 M) ||Cu?*(aqg,1 M) |Cu(s)

EXPLAIN IN TERMS OF FREE ENERGY
HOW THIS CELL PRODUCES A VOLTAGE o<
0%

e V
@ More concentrated cell lower free energy (ke s’

b) Less concentrated cell lower free energy

c) Chemical reaction is moving in a direction
to maximize free energy

Work on PART 1 of Activity

ol

What is the membrane potential based on the
K*ion concentration inside and outside the

cell? oM



vviiat 1o uic iiicliivial ic pULUIILIdI yaoscu Ull LUIT
K*ion concentration inside and outside the

cell? e
a) Not enough information to determine

b Zero E o D, D?‘i\

93 mV \g\’ OOGQ
d)1s8 mv n=l (=
e)iv

\‘\\)W ~ éw\\/

Two “kinds” of electrochemical cells

Galvanic (Voltaic): Reaction is spontaneous we \
can use these to make a battery ()osr\'\\fL VD t )

M\Lg ‘('\‘Cké.

Electrolytic: Reaction is not spontaneous we have

to input work to get these reactions to proceed o
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DEMONSTRATE THE REACTIVITY OF SODIUM METAL

HOW DOES ONE GET SODIUM METAL?

http://www.youtube.com/watch?v=i9xS9t-KMpc

® Reaction is driven in E|ectro|ytic Cells
a nonspontaneous

direction by using an
electric current.

Electrons 4+ s

® Anode is site of !
oxidation but labeled
with “+”, and cathode

is site of reduction but

Anode Cathode
2 Cl"(melt) — Mg?*(melt) +2e —
Cly(g)+2e Mg(s)
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Example of Electrolytic Cell

Consider the electrolysis of aqueous
copper(ll)bromide. The observations are: one
electrode becomes coated with copper metal, and
the color of the solution around the electrode fades;
around the other electrode the solution turns

brown, as the bromine is formed and some O,

bubbles are formed.

DO PART Il OF ACTIVITY
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What did we learn today?

Recognize and explain applications of electrochemistry
including batteries, electrolytic cells, and cell membranes.
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