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Abstract In order to evaluate the mechanism of electrolytic oxidation of iodate and to determine
the optimum conditions for the electrolysis, studies were made using the cells without diaphragm
and the lead peroxide anode, Results are summarized as followings:

1) Current density vs. anode potential curve by lead peroxide electrode had the different limiting
current densities from platinum electrode and was more positive than platinum electrode.

2) Additions of potassium bichromate in the electrolyte contribute to maintain high cutrent effi-
¢iency.

3) In the acid and alkaline regions, the current efficiencies decreased by reduction of iodate and
discharge of hydroxyl ion, so maximum current efficiency was shown at pH 7.

4. Higher current density lowered the current efficiency in the region of 60-80% conversion of
iodate.

5) Influence of the conversion on current efficiency in the region of 60-80% conversion of jodate,
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Table 1. Electrolytic conditions for lead peroxide deposition on the graphite

Anode potential Anode current  Current Temperature Duration of
density concentration electrolysis
(Vo S8.CE) (A/dm*) A/1) o) (hr)
st stage 1.4 3.5-4.5 23-30 60 2
2nd stage 1.4 2.7-3.2 18-21 50 2
3rd stage 1.5 8.0-9.0 53-60 40 1
4th stage 1.5 6.5-7.5 43-50 40 1
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Fig.1. Apparatus for E-I curve determination
a; Sat, =XI, by 1N¥ KOH, c; Cell, d; Reference
electrode, (Hg/HgO-1N KOH), e; Cathode (18-
8stainless steel), f; Anode, g; Controiled potential
electrolyser, h; Thermometer, i; Luggin capillary,
J; Magnetic stirrer
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Table 2. Influence of K,Cr.0; and KF addition on the current efficiencies

Addition agent Cusrent Amount of Temperatuze Conversion  Current
(gr/ﬁi) density current pH efficiency

KF K,Cr:O, (A/dm®  (A-hr) O (%) 9%

0 0 9.4 3.02 50-58 7.0 14.75 12.3

2 1 ” 3.07 ” ” 78.2 64.3

2 2 " 2.95 " % 78.8 65.7

2 0 " 3.19 o " 5.3 4.1

0 2 ’” 2.97 7" # &83.5 8.0

Conc. of KIO:; 1 mole per liter
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Fig. 2. Current density vs. anode potential curves
(1) 0.5M KIO;+K.Cr,0;
(2) 1M KIO;+K.Cr0;
(3) 2gr/! K,.Cr,0,
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Fig. 3. Current density vs. anode potential curves
{I) 0.5 M KIO, at PbO,
{2) 1 M KIO, at PbO,
(3) LM KIO; at Pt
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Table 3. Relation between current efficiency and
current density

Electrolytic condition
Electrolyte;
KfO.: 1 mole/1
K,Cr.0;: 2gr/1
Temperature; 50°C
pH; 7.0

Current density Amount of Conversion Current

current efficiency
(A/dm¥) (A-hr) (%) (%>
2.8 3.05 78.3 66, 2
4.7 3.00 75.5 65, 1
9.4 3.02 72.5 62.2
14.1 2.96 61.2 52.5
18.8 3.08 59.6 50.1
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Fig. 4. Relation between current efficiency and
conversion of iodate
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Table 4. Relation between pH and current
efficiency

Electrolytic condition
Electrolyte;
KIO; 1 mole/!
K.Cr,0y: 2gr/1
Temperature; 60°C
Current density; 9.4 A/dw?®

Amount of Cell voltage Conversion Current

pH current efficiency
(A-hr) (V) (%) (%)

L0 318 6.3 13.9 11.3
2.0 302 6.5 35.5 30.5
3.0 3.04 7.2 53. 4 45.4
4.0 3.04 7.3 73.4 56. 8
50 300 7.3 75.0 64. 4
6.0 3.05 7.4 76.5 68.2
7.0 3.02 7.5 78.3 685
83 302 7.2 64.0 54.8
1.0 3.0t 6.0 35.5 30.5
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