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Electrochemical Cells Practice Problems

For a voltaic (spontaneous) cell, the cell potential must be positive.
1. a)Given the following half-reactions, decide which will remain as a reduction
reaction and which will be reversed to become an oxidation reaction.

Zn** (aq) + 26" — Zn (s) E°=-0.76 Vor oxidation
AP (aqg) + 3¢ — Al(s) E°=-1.66 V reduction ox0xidatiol® Reireise-

b). Write out the overall reaction and calculate E°cell. o
2041 —> AL3* +3e-) E° =166V
3 (2n?t+r2e- —=> zh) FE® = 0. 76V

__’_.}-:—'——""
2409 + 32t = zAlf;,b)+ 32ne) E oy = OG0 v

¢) Which reaction will occur at'the anode?
OXIDATION: Al =5 AL o)
Which reaction will occur at the cathode?

REDUCTION: 2"?;9 > Znes)

d) Label the solutions and electrodes in the diagram below. Identify the cathode and the anode. Show
the direction of electron flow through the cell. The salt bridge contains KNO3. Show the direction the
cations in the salt bridge move. Show the direction the anions in the salt bridge move.

(put the oxidation half-reaction on the left)
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2. There is a standard notation for electrochemical cells.
The outermost components in the shorthand notation must be solids
If there are no solids in a half-reaction, an inert electrode, such as Pt or even
C(graphite) can be used.

Fill in the components for the pair of half-reactions given in #1.

A,Qs:lu&!_gz;f}u 21'\24:;6;_| 2Znes)

3. Calculate the standard cell Eotential produced by a voltaic cell consisting of a nickel electrode in
contact with a solution of Ni** ions and a silver electrode in contact with a solution of Ag” ions.

Ni = NiZ*¥ rae” E°=0.257V Aot re”5 kg E% 0.0V
o700V + 0.:257V=\L0S7V




10.

What is the voltage produced by a voltaic cell consisting of an aluminum electrode in contact with
a solution of AI** ions and an iron electrode in contact with a solution of Fe* ion?

AL3Y + Bem > AL EC= LTV € Rueur
Fe2F + 2= = Fe EC =-5.440V

OOV + LbTbv = [l.zslpv’

Calculate the standard cell potential produced by a voltaic cell consisting of a sodium electrode in
contact with a solution of Na* ions and a copper electrode in contact with a solution of Cu®* ions

Not + e~ = No gt =-2T73V & Rverce
Cu2t +2e” = Cy ~ E2=+0:3M0V

2,713V + 0340V =

A voltaic cell is constructed using electrodes based on the following half reactions:
Pb?* (ag)+2e->Pbs)y E © ="0.129V Rwvual
Au*'(aq) +3e- -> Au(s0 E 6 =+ |52 \/

a.  Which is the anode and which is the cathode in this cell?

Anode = Pb  Cothade =AU

b. What is the standard cell potential?

+|,52V + 0.125V :((.4,51/}

Calculate the standard cell gotential produced by a voltaic cell consisting of a nickel electrode in
contact with a solution of Ni*" ions and a copper electrode in contact with a solution of Cu* ions

Ny 2t 4 2e- = M €E0= ~0.257TV Rweas
Cu?r +de- 2Cu E®s +0.340V

G.257V + 0.340V = [0.597V]

A voltaic cell is constructed using electrodes based on the following half reactions:

Mn®* (aq) + @e- -> Mn(s) E‘,: -2V Reversl
cu? (aq) +2e- -> Cu(s) Eb =0 ,340 \Y)

Which is the anode and which is the cathode in this cell?

Jode — Mn  Cabiude = Cy

What is the standard cell potential?

0,340V + LBV =




11. What is the voltage produced by a voltaic cell consisting of a lead electrode in contact with a
solution of Pb** ions and an iron electrode in contact with a solution of Fe?*? Which is anode and
which is the cathode?

fb2t + 2e—- > fb E® = —025V
Felt + 2e- = Fe ge = ~0.Hu4pV Reverar

”OllZEV + 60“"!’0\/ :O-S‘SV;

anode = Fe Catode = Pb

12. Calculate the standard cell potential produced by a voltaic cell consisting of a gold electrode in
contact with a solution of Au>* ions and a silver electrode in contact with a solution of Ag" ions.
Which is the anode and which is the cathode?

At ¢ Re= i EO = L s2V
Agt + le” 7 43 g6 =0.300V Reverar
L52V + (—6.300V) =

Au = cathode Aq =anpd e

13 Given the following:

Fe?*+2e -—> Fe E°=-0.40 volt
Ni¥*+2e -—> Ni E°=-0.25 volt

Fe*+3e --—> Fe E°=-0.40 volt
Fe**+ e --—-> Fe? E°=+0.77 volt
Br, +2e --> 2Br E° = +1.09 volt

Which of the suzbstancesalistw is the strongest oxidizing agent?
a) Fe b)Fe*" c)Fe™ e) Br —— {
MbST READILY REDUCED,

14. Given the following:

Fe**+2e -—> Fe E°=-0.40 volt
Ni*+2e -—> Ni E°=-0.25 volt
Fe"” +3e ----> Fe Eo =-0.40 volt
"Fe*+ e > Fe?* E°=+0.77 volt
Br, +2e --—-> 2Br E°=+1.09 volt

Which of the following reactions is not spontaneous under standard conditions?

e® + Ni--> Fe + Ni** 'O';‘O) +_ G Zé)
(B))2Fe’* +3Ni-—-> 2Fe + 3N (™ C.Ho +-Cz)
c) 2Fe® + Ni -> 2Fe* + NP _ .7-; eL28)
d) 2Fe™ + Fe > 3FeX (170 +(.40o)

e) 2Fe+3Br, > 2Fe™ +6Br () o‘ﬂ r (\40)

15. Given the following half cell reactions:
Clzsg) +2e -->2 CI (aq) E°=+1.36V
(aq) + € > Fe**(aq) E°=+0.77V

lp(g) + 2 Fe (aq) ---> 2 Cl'(aq) + 2 Fe’*(aq)
Cly(g) +2 Fe** aq) --->2 Cl(aq) + 2 Fe? "(aq) & DU AN 5
Zl(aq) +2 Fe*(aq) ----> Cly(g) + 2 Fez‘(a ) . cn
) M)2Clr+2 Fe* (aq) -—--> Cly(g) + 2 Fe*'

@éch one of the following reactions may occur spontaneously?
)



