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ABSTRACT, Construction of a liquid membrane type of cupric ion selective electrode and its
application to the potentiometric titration have been studied. A liquid ion-exchange membrane was
prepared by extracting Cu(Il) in aqueous solution into 1-(2-pyridylazo)-2-naphthol/nitrobenzene.
A Ag/AgCl internal reference electrode was dipped into the aqueous reference solution of 1.00X
10~3M Cu(NO,), buffered with HAc-NaAc buffer solution, which was in contact with the nitro-
benzene extract. The electrode showed the nernstian response to Cu(II) in the concentration range
from 1.00X107% to 1.00X1073M. The most suitable ion-exchanger concentration in the liguid
membrane was 1.00X107*M. The selectivity coefficients of the electrode for the various metal

32 R

2
£y
=N
=

cations were investigated. The electrode was applied to the potentiometric titration of Cu(Il) with
EDTA.
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Fig.1. Construction of (a) liquid membrane type
ion-selective electrode and (b) external reference
electrode. 1: Ag/AgCl internal reference electrode,
2: Glass tube, 3: Internal reference solution, 4:
Liquid ion-exchanger, 5: Felt stopper impregnated
with the liquid ion-exchanger, 6: S.C.E. internal
reference electrode, 7: Satd. KNOj solution.
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Fig. 2. Dependence of the cell E.M.F. on pH of the
test solution. Jon-exchanger: 0.100mM Cu-PAN,
Sample solution: 0.100mM Cu(NOs)2, Ionic strength:
0.1, Temp.: 25°C.
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Fig. 3. Effect of the ion-exchanger Cu-PAN concent-
ration in the nitrobenzene extract on the cell E. M. F.
Cu-PAN concentration in NB:—A—5.00x107%, —@
—0.100, —O—0.500, —A—1.00mM. pH: 4.75,
Ionic strength: 0.1, Temp. : 25°C.
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Fig. 4. Effect of the ion-exchanger PAN concentration
in nitrobenzene extract on the cell E.M.F. PAN
concentration in NB: —A—5.00x1072, —@—0. 100,
—(0—0.500, —A—1.00mM. pH:4.75, Ionic strength
:0.1, Temp.: 25°C.
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Fig. 5. Dependence of the cell E.M.F. on various
cation concentrations for the liquid membrane ion-
exchanger 0.100 mM PAN. Cations: —@—Cu(I),
—A—Co(II), —A—Ni(Il), —O—Zn(II). pH: 4.75,
Tonic strength: 0.1, Temp.: 25°C.
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Table 1. Selectivity coefficients for cupric ion— sele-
ctive electrode
Interfering ion { K&ty E-E (mV)

Co?*+ 9.72x1078 8.7
Cdz+ 9.56x 1074 1.1
Niz2+ 1.29x 1072 10.6
Pb2* 2.30x1072 14.5
Zn?* 3.77x1073 4.1
CN- —47
EDTA —48
tartrate 18.9

@
=

Cell EMF,(mV)
&

0 10 20 30 (mi)
Volume of EDTA sclution

Fig. 6. Potentiometric titration of the sample solution
containing cupric ion with the standard solution of
9.80x1073M EDTA as a titrant at pH 4.75, using
the cupric ion-selective electrode. Volume of 1.00x
10-2M Cu(Il) taken, A: 15.0, B: 20.0, C: 25.0ml.
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