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Abstract: Copper(ll) ion was measured with the use of a perfluorinated sulfonated polymer-ethylenediamine
(nafion-en) modified glassy carbon electrode. The electrode mechanism was based on the chemical reactivity
of an immobilized layer (nafion-en) to yield complex [Cu(en),]. The reduction potential peak by differential
pulse voltammetry(DPV) was observed at -0.4402V(£0.0050V) (vs. Ag/AgCl). The linear calibration curve was
obtained from 1.0x107 to 1.0x10™*M copper(IT) ion concentration, and the detection limit(3s) was 1.96X 107°M.
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Table 1. A various modifiers and electrodes for analytes

Modifiers Electrodes Analytes
EDTA-polymer Glassy carbon Cu(Il), Pb(IT)°
Dodecyl sulfate ion Glassy carbon Fe(11)’

Dimethylglyoxime; 2,9-Dimethyl-1,10-phenanthroline
a-Cyclodextrin

Poly(N-vynylpyrrolidone)

Curic hexacyanoferrate
Poly(pyrrole-N-carbodithionate)

Amino silane

Nafion

8-Hydroxy quinoline

Ni(1T), Cu(ID)®
Isomers of anisole’

Glassy carbon
Carbon paste

Carbon Phenols'’

Glassy carbon Inactive cations''
Glassy carbon Cu(I)"?

Carbon paste Ag(In

Glassy carbon Fe(II/IIN)™*
Carbon paste TIP
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Table 2. Effect of differential pulse peak current and potential
with a change of the number of renewed electrode
successively in pH 1.0 buffer solution containing
1.0x10™M Cu(IT) ion.

- £ '
Concentration 0 Peak current(i,) Peak pontential(£,)

ethylf(:r[:l(\i/i?mme (WA) )
3.0 1.0126 -0.4361
4.0 1.0698 -0.4362
5.0 1.1255 -0.4402
5.7 1.1889 -0.4402
6.0 1.2098 -0.4402
7.0 1.2096 -0.4402
8.0 1.2096 -0.4402

Preconcentration potential= -0.3 V; Preconcentration time= 10 min
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Fig. 1. Dependence of differential pulse peak current for a
change of en concentration in pH 1.0 buffer solution
containing 1.0x107°M Cu(ll) ion.

Preconcentration time 10 min; Preconcentration
potential -0.30V; Scan rate 20 mV/sec; Pulse
amplitude 50 mV.
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Fig. 2. Dependence of differential pulse peak current for pH
variation containing 1.0x10°M Cu(Il) ion at a
nafion-en modified electrode.

Preconcentration time 10 min; Preconcentration
potential -0.30V; Scan rate 20 mV/sec; Pulse
amplitude 50 mV.
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Fig. 3. Dependence of differential pulse voltammetric

response for the preconcentration potential in pH 1.0
buffer solution containing 1.0x10°M Cu(Il) ion.
Preconcentration time 10 min; Scan rate 20 mV/sec;
Pulse amplitude 50 mV.
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Fig. 4. Dependence of differential pulse voltammetric response
for the preconcentration time in pH 1.0 buffer solution
containing each 1.0x10 M Cu(Il) ion. Preconcen-
tration time 10 min; Preconcentration potential -0.30V;
Scan rate 20 mV/sec; Pulse amplitude 50 mV.
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Fig. 5. Cyclic voltammograms at variable scan rate, a) 20, b)
50, ¢) 100, and d) 200 mV/sec, in pH 1.0 buffer
solution containing 1.0x10°M Cu(II) ion. Preconcen-
tration potential -0.30V; Preconcentration time 10 min.
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Fig. 6. Differential pulse voltammograms for different con-
centration of Cu(Il) ion in pH 1.0 buffer solution, (a)
0 (nafion-en modified), (b) 1.0x10 (c) 5.0x107 and
(d) 1.5x107 Cu(Il) ion.
Preconcentration potential -0.30V; Scan rate 20 mV/
sec; Pulse amplitude 50 mV.
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Fig. 7. Standard calibration curve for determination of Cu(Il)
ion at a nafion-en modified electrode by differential
pulse voltammogram in pH 1.0 buffer solution.
Preconcentration potential -0.30V; Scan rate 20 mV/
sec; Pulse amplitude 50 mV.
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Table 3. Effect of interfering ions for the determination of
1.0x10°M Cu(IT)* ion in pH 1.0 buffer solution.
Preconcentration potential =-0.30V; Preconcen-
tration time = 10 min; Scan rate = 20 mV/sec; Pulse
amplitude = 50 mV/sec

Peak Current (ip)

Peak current

Metal ion (LA) change (%)
N 0.9183 -24.1
Mn?* 1.1773 -2.71
0 0.9825 -18.8
Pb** 1.1633 -3.82
cd* 1.5740 +30.1

*Cathodic peak current(i,) : 1.2098 uA
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