The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 49, No. 12, pp. 977-980 (2000) 977
© 2000 The Japan Society for Analytical Chemistry

#® X
ceEBEBZ2RARVIEBREERECT -OHRE

e EAT, W Bt

Fabrication of a residual chlorine sensor using a gold electrode
Hideto IKETAKE and Akifumi Yamana®

*Department of Chemistry, Faculty of Engineering, Nagaoka University of Technology, 1603-1, Kamitomioka-
machi, Nagaoka-shi, Niigata 940-2188

(Received 14 July 2000, Accepted 4 September 2000)

A residual chlorine sensor with a gold electrode was developed using voltammetry. The sen-
sor consists of a working electrode (gold wire), a counter electrode (platinum wire) and a refer-
ence electrode {saturated calomel electrode (SCE)}. The electrochemical behavior of residual
chlorine was measured by cyclic voltammetry. The reduction wave of residual chlorine was
observed from — 0.6 V vs. SCE at pH 7. The measurements were carried out using the potential
sweep method and were monitored at +0.1 V vs. SCE. A linear calibration curve was obtained

in the concentration range of 0.1 to 200 mg 1™ residual chlorine.
tion was 2.7% for 3 mg1 ' residual chlorine.

The relative standard devia-
The reduction current at the measurement

potential was not dependent on the pH, and there was positive interference due to the existence

of 0.1 mg1™! copper ion.
measurements.

The working electrode was able to be used for over 300 continuous
The sensor was applied to the determination of residual chlorine in tap water.

The results agreed extremely well with those obtained by the o-tolidine photometric method.
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Fig. 1 Structure of working electrode Potential / V vs. SCE
1: working electrode (gold wire); 2: epoxy resin; 3: Fig. 2 Typical voltammograms for residual chlorine
glass tube; 4: copper wire at a gold electrode

(a): supporting Llcctrolyte 0.1 M KCI); (b): 30 mg
1Y (o) 60 mgl ; (d): 90 mgl residual chlorine;
Initial potential: +0.8 V vs. SCE; Scan rate: 20 mV s
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Fig. 3 Effect of pH on voltammograms of residual
chlorine

(a): 60 mg 1" residual chlorine; (b): supporting elec-
trolyte (0.1 M KCl); Initial potential: +0.8V vs. SCE;
Scan rate: 20 mV's '
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Table 1 Determination of residual chlorine in tap
water
Sample This work/mg 1 Photometry”/mg 1!
A 0.30 0.29
B 0.21 0.25
C 0.25 0.22

A: The waterworks in Nagaoka city; B: in Iwamuro villege; C:
in Yoshida town. a) o-tolidine method
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