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Effectiveness of the Electrochemical Sensor for the Free Chlorine Measurement
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Abstract

Sodium hypochlorite is used worldwide as a water disinfectant and in bleaching agent. Sodium hypochlorite applied to
water initially undergoes hydrolysis to form free chlorine consisting of hypochlorous acid(HOCI) and hypochlorite ion(OCI).
For free chlorine determination, an electrochemical method is simple due to the electroactivity of free chlorine; it measures
current and is free of most reagents. Amperometric free chlorine sensor has been developed with gold (Au)-based electrode.
The 3-electrode free chlorine sensor whose working and counter electrodes were Pt exhibited excellent response to HCIO
at +400mV vs. Ag/AgCl/sat. KCl. In addition, the use of a pH error correction algorithm provided a reliable measurement
of residual free chlorine in water sample without any pretreatment in the normal pH range(pH 6~8) of municipal water
supply. The free chlorine sensor installed in on-line monitoring system could be used to continually monitor the level of

residual free chlorine in real samples.
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Fig. 1 Principle of 3-electrode systems for studying amperometric
sensor
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Fig. 2 Distribution of hypochlorous acid(HOCI), hypochlorite ion
(OCY) and chlorine(Cl;) in water at different pH values

Ca(OCI), 4192 AldrichAK(St. Louis, MO, USA)e] #|Z<
AFgalelt). 924 EELE NaOCl i Ca(OCI,S &
o250 =0 100mgCl/L =GNz 2A8}¢ L, o] &
2 ol o4 maalA 9k o) Agsic AEA ZAlelel A
Stich =8 H(buffer solution) Ao AFE-3F NaH,PO4-
12H,0, Na,HPO4-2H,0 18|31 NasPOs+= Yakuri A{Kyoto,
Japan)©] A|&-3 ARE-SEGITE. o] ejof AR of ARRE AloF T
53 i BT 2 ol A2 ABegon], BE golo)
A Zo|= go|L —’r—( A3t 18 MQ-cm; Yamato Millipore WQ
500)E ARE-3H ‘3}

B AROHE BRIL 248 A4 A2de] 27 208
oI 915 AREA Aol AAHEE B NaOC)SE Aol
AME4(Ca(OCl)n) & ARE-sHL, AA| EAA &9
8 Agaiston, 39 A9 DR 2
e

RERES LT i

o[rl

o?:l

oxl

o
—

A]
=

A
ok Ay

4

o 4>

o2
B
[ot
o
Dl
Ay
2
X,
lo
b}
offt
)
R
i)

BN
S
44

z
L o T
4 Jo
wu e

=
qo o mo fT
RIBE o2 BN

'
=

EFEE“ *474] Zﬂﬂ }Oﬂr/} Trﬂ 2 ZEA
= $9) A543 Bx A
= Ato]of 0.4V ?j7}%j%*(applied potential)E F=Al(scan)s}
o HCIO 5=Msio] 12 483 Wale 2459
Wisish e oigsiel TREL A watedes
4o Bols) 5] QAL 23 AerREe dYHE

<f-‘ﬁqecl:ion

e [

Vessel
NaOQCl

luti
i
m valve

flow rate

control
pump

O

measurement cell
L —

{300 ml/min.)

Fig. 3 Structure of the flow measurement cell for free chlorine
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