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Abstract : The measurement of residual chlorine as a disinfectant is very important to ensure
the safety against the pathogenic microbes and to suppress injection. The portable free chlorine
sensor was fabricated with a disposable strip format by a screen printing method. The strip
sensors prepared with a carbon-Ag/AgCl(cathode-anode) combination exhibited less interfering
responses towards combined chlorine species(especially NHCl,) and oxygen than the sensors
prepared with other metals(i.e., gold and platinum). Free chlorine was determined chronoamper-
ometrically with carbon-based electrodes at an applied potential of —0.3 V(vs. Ag/AgCl). A
channel was built on the strip-type electrode for easy sampling, and the resulting strip sensors
were employed to determine the concentrations of residual free chlorine.
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Windsor, NY, USA)2| AE(LVC-76)S AHE3IITH
2P FH (voltammetry), A% (amperometry)S ©|
L3 MMl A71slEHd 542 CH InstrumentsAt
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Table 1. Various electrode configurations prepared for evaluating materials properties comprising cathode and anode

Type® Material of cathode Material of anode Electrode model
Pt-Pt Platinum (Pt)
Platinum (Pt) Electrode 1
Pt-Ag/AgCl Silver/silver chloride (Ag/AgCl)
Au-Au Gold (Au)
Gold (Au) Electrode 11
Au-Ag/AgCl Silver/silver chloride (Ag/AgCl)
C-C Carbon (C)
Carbon (C) Electrode II1
C-Ag/AgCl Silver/silver chloride (Ag/AgCl)

“Material combination comprising cathode-anode.

7 AF BYENAE-l=E A1, PPt Pt-Ag/
AgCl, Au-Au, Au-Ag/AgCl, C-C, C-Ag/AgCh2] &
S AR Slsted 37k Bdle] A= (Electrode 1,
Electrode 1I, Electrode III)< A 2}3}% tH(Table 1,
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Fig. 1. Schematic diagram of electrodes used to evaluate
materials properties comprising cathode and anode.
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Fig. 2. Fabrication process of a disposable strip sensor
for measuring free chlorine concentrations.
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Fig. 3. Linear sweep voltammograms of electrodes with
various cathode-anode configurations towards (a) free
chlorine (5 mg/L), (b) NH,Cl (5 mg/L), and background
electrolyte in the presence (c) and absence (d) of oxygen,:
(A) Pt-Pt, (B) Au-Au, and (C) C-C (refer to Table 1 for the
detail electrode configurations). The scan rate was
100 mV/sec. Insets represent amperometric responses
towards free chlorine and NH,Cl at —0.3 V vs. anode for
each electrode configuration

=49 A7 Aok, Iy B

| AT} ofzo] AFo] 7o
fEldael Fx= wale] sl Aol
= AL el E R 2 Felxlrt o)y
A= §294 5 Z7tel NH.Cl EA4)9) wat
o] 71EA7t Welr] wjEel Aom et 4



246 J. Korean Electrochem. Soc., Vol. 15, No. 4, 2012

1000
free chlorine

2mgr  SmeL
0.5mg/L

1mg/L

800 —

T e s T

600 —

Potential (mV)

400 —

)

h

200 — !
h

T T T T T T T T
100 300 500 700 900 1100 1300 1500

Time (sec)

Fig. 4. Potentiometric response of (a) Pt, (b) Au, (c) C,
and (d) Ag/AgCl electrodes towards free chlorine and
NH,Cl. The background solution was 0.05 M phosphate,
pH 6.8. The reference electrode.
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Fig. 5. Linear sweep voltammograms of electrodes with
various cathode-anode configurations towards (a) free
chlorine (5 mg/L), (b) NH,Cl (5 mg/L), and background
electrolyte in the presence (c) and absence (d) of oxygen,:
(A) Pt-Ag/AgCl, (B) Au-Ag/AgCl, and (C) C-Ag/AgCl
(refer to Table 1 for the detail electrode configurations).
The scan rate was 100 mV/sec.
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Fig. 8. (A) Dynamic response and (B) calibration curves
of the strip-type carbon electrodes towards free chlorine.
: The applied potential was —0.3 V vs. Ag/AgCl. Each point
5 6 of the calibration plots was determined from dynamic
response curves at (a) 5, (b) 10, (c) 20, (d) 30, (e) 40, and
(f) 50 sec.
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Fig. 7. (A) Dynamic response and (B) calibration curves of
the strip-type carbon electrodes towards free chlorine.
The applied potential was —0.3 V vs. Ag/AgCl. Each point
of the calibration plot was determined from dynamic
response curves at 5 sec.
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