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Determination of hypochlorite ion by anodic voltammetry
Fumihiro KODERAI, Minoru UMEDA' and Akifumi YAMADA'

' Department of chemistry, Faculty of Engineering, Nagaoka University of Technology, 1603 - 1, Kamitomioka,
Nagaoka-shi, Niigata 940 - 2188

(Received 21 April 2004, Accepted 30 June 2004)

In this paper, the development of a new electroanalytical method based on an anodic reaction
for the hypochlorite ion is described. The determination was carried out by linear sweep-
voltammetry at a Pt electrode. The peak current of observed oxidation wave was proportional
to the amount of hypochlorite ion. The influences of various physical and chemical factors
(repeatability, supporting electrolyte, pH, sweep rate, temperature, metal ion, and dissolved oxy-
gen) were investigated. A fairly good correlation (R°=0. 987) between this method and iodo-
metric titration was achieved for standard samples (z = 5). This method seemed to be very use-
ful to analyze the hypochlorite ion.

Keywords : hypochlorite ion; anodic voltammetry; electroanalytical method ; electrooxidation ;
Pt electrode.
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Fig. 1 Typical linear sweep voltammograms at Pt disk
electrode in 0.1 M NaClO, as a function of NaClO con-
centration
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Fig. 2 Repeatability (n = 3) of linear sweep voltam-
mograms for 50 mg CI 17" NaClO in 0.1 M NaClO, at
Pt electrode

Sweep rate 50 mVs '; (a) No reactivation; (b) After
reactivation
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Fig. 4 Effect of pH for the oxidation peak current in
linear sweep voltammograms, (a) 50 mg C11~' NaCIO
in 0.1 M NaClOy at Pt disk electrode
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Fig. 5 Anodic peak current versus the square root of
sweep rate plots for the oxidation of a varying concen-
tration ; (a) 400, (b) 200, (c) 100 mg C11-

pH: 8.8
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Fig. 6 Linear sweep voltammograms of 100 mg Cl 1™

NaClO in 0.1 M NaClOy at different temperature; (a)
30, (b) 25, (¢) 20, (d) 15, (e) 10, () 5C for Pt micro-
electrode (¢ = 10 um)
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Fig. 7 Relationship between oxidation peak current
and NaClO concentration; (a) high, (b) low concen-

tration region, in 0.1 M NaClO,
]
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Fig. 8 Effect of the dissolved metal ion for relation-
ship between oxidation peak current and concentra-
tion

pH: 8.4; Sweep rate 50 mVs~'; @: Purified water by
MILLI-Q Labo; O: Mineral water
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Fig. 9 Correlation between the JIS method and this
method for the determination of NaClO

Regression line, Y = 0.975X-3.724; correlation factor,
0.987

T ADOMEIARTH

-{ |
—
2
¥

4

alif

AL BV TIE, KEREEF M) T207 ) —FR
IE AW LHBGHEOARAEICO>VTHE L. BEH
WM OBAIRIEEH TR 2T 248, BX 2
1100 mV vs. Ag/AgClIZHEH S 15 BRAL TR AT 4 ~ 400 mg

T OREHATROEM YR L, BRI

bUWAmM* AR THEZENHL P E o7,

MM ECHALEEE TR 222128, AEEIR
LDV RINBRICHIECE 2 L £ 2L 505, B, #F

LI ZOTREIZODWTHRE LTS
X oy
1) IUPAC @ : “RFEAE umo (fb2F 3 H ).
2) APHA, AWWA, VVCCF “Standard Method for the
Lxamination of Water and Wastewater”, 18th ed., p-4
(1992). _
3) J. Simper: Product Finish, 50, 4 (1997).

4) JIS K 0101, Testing Method for Industrial Water,
(1998), (Japan Standard Association).

) JIS K 0400-33-30, Water quality-Determination of
free chlorine and total chlorine-Part 3: lodometric
titration method fo the determination of total chlo-
rine, (1999), (Japan Standard Association).

6) H. C. Marks, J. R. Glass; J. Amer. Water Works Assoc.,
34,1227 (1942).

7) K. Heller, E. N. Jenkins: Nature, 158, 706 (1946).

8) A. N. Tsaousis, C. O. Huber: Anal. Chim. Acta, 178,
319 (1985).

9) S. Uchiyama, O. Hamamoto, S. Suzuki: Electroanalysis,
1, 323 (1989).

10) A. van den Berg, M. Koudelka-Hep, B. H. van der

o

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

910 BUNSEKI KAGAKU Vol. 53 (2004)
Schoot, N. F. de Rooij, E. Verney-Norberg, A. Grisel : (1968).
Anal. Chim. Acta, 269, 75 (1992). 17) A. Tasaka, T. Tojo: J. Elecirochem. Soc. 132, 1855
y AN, IWHBSC: WL (Bunseki Kagaku), (1985).
48, 1123 (1999). 18) L. Czarnetzki, L. J. J. Janssen: Electrochim. Acta, 33,
12) A. Okumura, A. Hirabayashi, Y. Sasaki, R. Miyake: 561 (1988).
Anal. Sci., 17, 1113 (2001). ) SEHEHE, AEPHERE . ERALY, 37, 336 (1969).
13) E 2B HHF, LR OB, PEEIR: ot 20) W. R. LaCourse, D. C. Johnson: Anal. Chem., 65, 50
2% (Bunseki Kagaku), 51, 1175 (2002). (1993).
14) F. Foerster, E. Muller: Z. Elektrochem., 8, 8, 515, 633, 21) G. C. White: “Handbook of Chlorination”, 2nd ed.,
921 (1902). (1986), (Van Nostrand, Reinhold, New York).
15) HHMZ, ARFREE, HRHER. E5LE, 41, 29) A. B. Djordjevi¢, B. Z. Nikoli¢, I. V. Kadija, A. R.
68 (1973). Despi¢, M. M. Jaksi¢: Llectrochim. Acta, 18, 456
16) N. Ibl, D. Landolt: J. Electrochem. Soc., 115, 713 (1973).
= =1

KL TIE, 7/ — FEUBE R LK ER A 4 2 O L WERSHTEORMIE LR, WER, P
%Tﬂi%ﬂ%b‘ Vo7 —=AA—THEUY v A M) —lE o Tho7z, BRINBLEOY -7 BiiE, KE
WA T IBEEICIBI L, R A B R O A TR R Y SE Lk, SCRFEMRE, pH, W5,
e, :r;wm’ﬁ/&m’éﬁ-ﬁaﬁ:) OEBEFXL 7. EEOF TNV (n=5) WXBWT, KllEkLay
EEOBIE, FEFEICBVHENYE (R7=0.987) 257z, RilE I KHEREA 4 > OMIZIEE
CERTHLEEZLNS.

NI | -El ectronic Library Service



