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ABSTRACT. Cu(ID ion-responswe chemically modifed electrodes (CMEs) were constructed by incor-
porating 1-(2-pyridylazo)-2-naphthol (PAN) into a conventional carbon-paste mixture of graphite powder
and Nujol oil. Cu(Il) ion was chemically deposited on the surface of the PAN-chemically modified elec-
trode in the absence of an applied potential by immersion of the electrode in a buffer solution (pH 3.2)
containing Cu(Il) ion, and then reduced at a constant potential in 0.1 M KNO;. And a well-defined voltam-
metric peak could be obtained by scanning the potential to the positive direction. The electrode surface
could be regenerated with exposure to acid solution and reused for the determination of Cu(lIl) ion.
In 5 deposition/measurement/regeneration cycles, the response could be reproduced with 6.1% relative
standard deviation. In case of using the differential pulse voltammetry, the calibration curve for Cu(Il)
was linear over the range of 20X10"7~1.0X 10" %M. And the detection limit was 6.0X 1078 M, Studies
of the effect of diverse ions showed that Co, Ni, Zn, Pb, Mg and Ag ions added 10 times more than
Cu(ID) ion did not influence on the determination of Cu(ll) ion, except EDTA and oxalate ions.
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Fig. 1. Cyclic voltammograms of various carbon paste
electrodes. (3, b): unmodified carbon paste electrode,
{c, d): modified carbon paste electrode, carbon paste
electrode immersed to blank; (a, ¢) carbon paste elec-
trode immersed to 50X107*M Cu{l) solutions (b,
d) deposition time: 5 min, scan rate: 50 mV/sec.
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Fig. 2. Effect of electrode composition (PAN/C%) on

peak height. deposition time: 5min, scan rate: 50

mV/sec, 50X107*M Cudl) in pH 3.20.
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Fig. 3. Effect of pH on peak height. deposition time:
5 min, scan rate: 50 mV/sec, 50% (PAN/C) CME, 5.0
X107 M Cu(ID).
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Fig. 4. Effect of electrolysis time on peak height. de-
position time: 5 min, 50X107*M, Cu(l) in pH 3.20,
50% (PAN/C) CME, scan rate: 50 mV/sec.
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Fig. 5. Effect of deposition time on peak height. 50%
(PAN/C) CME, electrolysis time: 2 min, scan rate:
50 mV/sec, 50X107*M Cu(D) in pH 3.20.
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Fig. 6. Effect of scan rate on peak height. 50X1074

M Cu(l) in pH 3.20, electrolysis time: 2 min, 50%

(PAN/C) CME, deposition time: 10 min.
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Table 1. Preconcentration reproducibility of a PAN*-
modified electrode®

Number of Treated surface Treated surface
observation in 0.2M HCI by cutting
(1] i (uA)
1 275.0 275.0
2 275.0 255.0
3 285.0 247.0
4 2825 2750
5 288.8 250.0
Mean value 281.3 260.0
Relative 6.1% 13.6%
standard
deviation

“PAN: 1-(2-pyridylazo)-2-naphthol, *at 50X 10 M Cu
(ID) solution in pH 3.2, scan rate: 100 mV/sec, deposi-
tion time: 10 min.
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Fig. 7. Differential pulse anodic stripping voltammo-
gram of 1.0X107%M Cu(Il) at a PAN-Modified elect-
rode. pulse amplitude: 50 mV, pulse interval: 0.5 sec,
scan rate: 5mV/sec, electrolysis time: 2.0 min.
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Fig. 8. Calibration curve for the differential pulse
anodic stripping voltammetric determination of Cu(ll)
at a PAN-Modified electrode. scan rate: 5mV/sec,
pulse amplitude: 50 mV, pulse interval: 0.5 sec, depo-
sition time: 10 min, electrolysis time: 2 min, pH 3.20.
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Table 2. Effect of diverse ions for the determination
of Cu(Il) ion by differential pulse anoic stripping vol-
tammetric method® at a PAN®-modified electrode

Concentration ~ 1.0X107°M 10X 1075 M
ions 1(uA) error (%) i(pA) error (%)
Cu?t 275 0 — -
Co?* 275 0 275 0
Ni?* 275 0 275 0
Zn?* 275 0 275 0
EDTA 55 —80.1 201 —92.7
Pb?* 275 0 275 0
Mgt 275 0 275 0
Oxalate?” 248 -99 22 —-20
Ag* 275 0 275 0

“at scan rate: 5mV/sec, pulse amplitude: 50 mV.
*PAN: 1-(2-pyridylazo)-2-naphthol.
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