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Abstract. The mechanisms of the electrcde reaction of chlorate ion were investigated, using
Pt-electrode, by means of the technique of galvanostatic double pulses. For double current pulses
{a cathodic pulse followed by an anodic pulse), the mechanism of the electrode reaction of chlorate

ion over a current density range from 20 ma/ecm?® to 25 ma/em? was suggested as the following:
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For 2 higher current density from 40 ma/cm? it was suggesled as the following:
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(1) Oscilloscope (AN/USM—140C) Navships
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{2) Electoscan 30{Beckman Instruments,
Inc.)

(3) Elctrodes®® : (U Platinum disc(Beckman
39273) (@ Platinum wire (Beckman 39017)

@ S.C.E. (Beckman 39005) @ Beaker cap
(Beckman 101253)

(4) Camera: Asahi pentax(Asahi Dpi. Co.
Japan)

(5) Film: Asa 400 (35 mm)
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Fig. 1. Time dependence of the electrode potential
when double current pulses (cathodic and
anedic) are applied 1~-4 M NaClO, solutions,
1,=20 ma/em?®, 80°C.
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Fig. 2. Time dependence of the electrode potential
when double current pulses (cathodic and
anodic) are applied 1~4 M NaClO, solutions,
i;=25ma/cm?, 80°C.
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Fig. 3. Time dependence of the electrade potential
when double current pulses (cathedic and
anodic) are applied 1~4 M NaCOl; solutions
{,=40 ma/cm? 30°C.
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Fig. 4. Time dependence of the electrode potential

when double current pulses (cathodic and
anodic) are applied 1~4M NaClO,
solutions 7,—60 ma/em?, 80 °C.
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Fig. 5. Time dependence of the elecrode potential
when double current pulses (cathodic and
anodic) are applied 1~4M NaClO, solutions,
f;=90ma/cm?,
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Tehle 1. Parameters derived from galvanostatic double pulse experiments 30 °C, 1~2 M NaClO;.

% A . Qal B TV R ( I ta Tz T 3n“"/ 3121’24 i, Ei(;;tr%‘)f; Ia[(:(r.-i—)rlz—i—}:-ssf]?
one. (ma‘  {coul/ S ma/ X1 X102 — (V3 QS ~ ()7 /0
Cl'n'::l Cm‘s)f (S) (:’) sz) (S) (S) (SJ (5-1/2) (S—J/E) XIO'.E(S—I}(Z) X]_O%(S-I/?.)
20 0.10 0.38 0.12 20 0.25 0.25 0.25 10.0¢ 10.0 4.1
25 014 0.37 25 0.25 0.25 (.40 8.9 8.9 3.7 4.3
17 160 0.22 0.20 40 0.18 1.35 7.7 211 14.8
(2] ¢3¢ 0.10 60 0.12 1.10 6.1 17.7 13.7
80 0.55 Q.10 9t 0.05 0.38 37 10.2 7.0
20 0.12 0.55 20 0.25 0.38 0.25 8.3 10.3 4.9 2.4
25 0.14 030 0.15 25 0.36 0.70 9.8 15.0 a1
2M 10 0.23 0.30 40 0.23 1.60 7.6 20.1 14.0
€0 0.33 0.50 60 1. 30 20.7
90 0.5¢ 0.10 90 0.65 14.4

Q.; charze passed during the cathodic galvanostatic pulse
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Table 2. Parameters derived from galvanostatic double experiments 30 °C, 3~-4 M NaClO..
I, Q. T1e T3¢ I T1g e Loy LY L (o))
2 —_— /2
Cone. (mafemt) (oalemd () () (meem (9 (9 HE WY ZEA?
20 0.11 Q.45 0.18 20 0.55 0.80 13.6 16.2 7.6
25 0. 14 0.5 0.25 25 0.45 .70 12.0 23.2 14.2
3IM 40 0.24 0.35 40 2.00 23.5
60 0.34 0.23 60 1,18 19.2
S0 .51 0.12 90 0,70 14.8
20 0.12 0.45 0.15 20 0.55 1.10 12. 4 17.5 9.1
25 0.12 0. 40 0. 10 25 0. 40 0.95 13.3 20.2 11.0
4 M 40 0.20 0.25 0.60 40 0.20 1.20 2.9 22.0 14.7
60 0.30 0.15 0.60 60 0.20 1.00 9.0 20. ¢ 13.¢
90 0. 46 0.10 0.90 90 0.10 4.70 6.2 16.4 11.3

Q.; charge passed during the cathodic galvanostatic pulse

I IT’

ClOs — €103 =% ¢l0- - €105 - Clo;
37 Mg, Hyg 2

%) 28X AFYE 40~ ma/em® o) 4 A
28 A HULee A AW
veRah kFegel Aol HE YA =
£ 5 A7 Qeleh o We) w$ITE 7
At e 2o

’ III
Cl0; % Clo- —:—- ClOz — CIO7

ClO; L} Cl0- I—i‘» ClO;

2
£ AYF ASHA BgE AN FA2 B
ARL & 4 BERE i 24 =8e
AR $40] 28¢ F4A AT 2
3 wEE aedA FASFHYH,

o g 2 ¥

1. Kii Chire Sugino, Bull. Chem. Soc. Japan,
26, 185(1953).

2. M. P. Grotheer and E.H. Cook.. Electrochem.
Technol., 8(5~6), 221~4(1968).

8. T. Berzins and P. Delahay. J. Amer. Chem.

Soc., 75, 4205(1953).

4. C.Mortinez, A. J. Calandra and A.J. Arvia,
Elecrochim. Acta, 17, 2153(1972).

5. H.F. Weber. Wied. Ann. 7. 536 (1879); H. J.
S. Sand., Pkil. Mag., 1, 45(1891); Z. Karaogla-
noff, Z. Elekirochem., 12, 5(1906).

Vol. 18, No. 4, 1914

10.

1.

12.

13.

14.
15.

16.

18.

19.

20.

A.C. Testa and W.H. Reinmuth. Aaal, Chem.,
33. 1320(1961).

J. D. E. Mclntyre, J. Phy.
(1967).

“Beckman Instrumental Catalog.,” P. 30~34,

Chem., 71, 1196

Beckman Instruments Inc. Hong Kong, 1072.
“Electroscan 30(Electroanalytical System),” P. 12
~18, Beckman Instruments. Inc., 1967.

C.E. Melean and R.W. Kiser.,, “Problems and
Experiments in Instrumental Analysis” P. 194,
Charles E. Merrill Books Inc., 1963.

H.A. Laitinen and Ferguson, Anal. Chem., 29,
4 (1957).

C. N. Reilley, G.W. Everett and R.N. Johns,
Anal. Chem., 27, 483(1955).

C.N. Reilley and W.G. Scribner, Anal, Chem.,
27, 1210(1955).

W.H. Reinmuth, Anal. Chem., 32, 1514(1960).
L.B. Anderson and C.N. Reilley J. Chem, Edu.,
44, 9(1967).

H.B. Herman and A.J. Bard, J. Phy. Chem.,
70, 401(1966).

HRLBER “Hialc@RE

7. P. 302, 1967.

L. Meites., “Polarographic Techniques™ 2nd Ed.,
P. 89, Interscience Inc. New. York, 1965.

P. Delahay and T. Berzins, J. Amer. Chem.
Soc., 75, 2486(1953).

H.N. Blount and H.B. Herman, J. Phy. Chem.,
72, 3006(1968)



21

22.

24,

25.

230 ¥
. P. Delahay.,
Electrochemistry.” P.
Inc. New York, 1966.
W.H. Reinmuth, Anal, Chem., 33, 322(1961).

H.A. Laitinen and L.M. Chambers, Anal. Chem.,
36, 5(1964).

BEAK—BBIE, “EFLBLE", P 250~254, P.
863~-871, #Z: 1959,

8. Glasstone., “An Introduction to Electrochemi-
stry. ” P. 237~243, D. Van Nostrond Comp. Inc,
New, York, 1962.
A.B. Djordjevic,

18, 455(1973).

“New Instrumental Methods in

179~-216, Interscience.

et al., Electrochimica Acta,

21

30.

31

32.

7

A.J, Celandra, M.E. Martins and A.}J  Arvia,
Etectrochimica Acta, 18, 2057(1971).

1. S. Fritz, J.E. Abbink and P.A. Compbell,
Anal. Chem., 36 2123(1964).

N. L. Trautwein and J.C. Guyon, Anal. Chem.,
40, 639(1968).

G. M. Nabar and C.R. Ramachardran, Aral.
Chem. 30, 263(1959).

LE. Flis and [.M. Vorobiev,
37, 1805(1963).

T. S. Filippov and Yu. V. Dobrov, Elektrokhi-
miya, 5, 1046(1969),

Zh. Fiz. Khim.

Jourital of the Korean Chemical Society



