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positive electrode which takes up electrons from electrica] wire. Thecell voltage E .y is the sum
of the reduction potential of cathode E. s and the oxidation potential of anode Eoy,

Bet = B0y — (0.0591/n)log Q (2)
Qis areaction quotient derived from cell reaction.

Zn | Zn* || Cu?* | Cu

Zn is oxidized to Zn* in the anode compartment at left. Cu*isreduced to Cu in the cathode
compartment at right. The cell reaction js

Zn(s) + Cu?t (aq) — Cu(s) + Zn*(aq)
Applyingeq. 2,

You will prepare three voltaic cells by combining any two ofthe following electro des,
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To make a cell with zinc and lead electrodes, measure 10 mL 0 0.200 M Pb(NO3), into the

porcelain cylinder, to which insert the lead
metal.  Rinse the glass or plastic cup with
0.100 M Zn(NOs),. Place the Pb*{Pb
electrode in the cup. Add 0.100M Zn(NO3),
to the cup to level the Pb(NO3), solution.
Insert the zinc metal into the Zn(NOs),
solution. The making of the voltaic cell is
done. Measure the cell voltage with a
voltmeter, recording. A voltaic cell must give !
positive voltage. If the reading is negative, !
switch the electrode connection. Determine -
anode(-) and cathode(+).

Remove the Pb24Pb electrode from the
cell. Clean the outside porcelain wall with a washbottle, leavingitin a clean beaker. Empty
the cup, wash thoroughly with water, and rinse with deionized water. Replace the Pb>*|Pb

porcelain in cup, into which place Cu metal and 0.100 M Cu(NO3),, matching the solution
level inside the porcelain. Determine the voltage and the polarity of electrodes.

Electrodes

B

/  Porcelain cylinder

= —————

_ Make a cell with copper and zinc electrodes, Zn*{Zn in the porcelain and Cu?*|Cuin the
plastic cup. Measure the voltage and find electrode polarity. Immediately, continue on Part
B.

Look for the standard reduction potentals from literawre. Calculate the ceil voliage
_usingeq. 2. '

"~ B. Determination of Concentration o
The copper-zinc cell voltage measured in Part B is E%r. To this cell, add a few milliliters of
6 M-NH, to the cupric ion solution, stir until the solution turns deep blue, and againmeasure

the cell voltage, E. Calculate the concentration of free cupric ion remained using eq. 3,
where [Zn**]=0.100 M. '

C. Concentration Cell

Make a cell by combining two Cu*{Cu electrodes of different concentration: 0.100 M Cu?*
and 0.0100 M Cu2*. To prepare the 0.0100 M Cu?*, dilute2.50 mL 0f0.100 M Cu(NO;); to

25 ml with deionized water in a graduated cylinder; stir with a glass rod moving up and

" down while rotating. Two pieces of copper metal are needed. Determine the cell voltage,
anode, and cathode. Write the cell reaction. Calculate cell voltage,using Nernst equation
where Eoceu =0wv. '

Chemicals
0200 M Pb(NOs), (35 mL), 0.100 M CuOs) (35 mL), 0.100 M Zn(MO3)2 35 mL), 6 M NH3 (1
mL) ‘

Apparatus
Voltaic cell, copper(2), zinc, lead, voltmeter.
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Voltaic Cel] Measurements
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Question :
1. Taking the standard reduction potential of Ph 2Pb as zero volt, whatare the relative standard reduction
potentials of Zn24Zn and Cu?*t|Cu?

2. Calculate %Cu2+ remainedin the Cu(NH3)4>* solution forPart B.
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