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Abstract—Cyclic voltammogram and current-voltage curve of potassium iodide were measured on Ti/RuO; elec-
trode, prepared by thermal decomposition method, to study the reaction for iodate formation by oxidation of iodide and
macro-electrolysis was carried out to investigate the optimum conditions for electrolytic preparation of iodate from po-

tassium iodide solution.

At first, iodide is oxidized to iodine by reversible electrode reaction and then iodine is oxidized to iodate, depends on

the pH of electrolyte, by irreversible electrode reaction or chemical reaction.

The electrolytic preparation of iodate is effective in weak alkaline solution (pH 10). As a result of electrolysis at con-

stant voltage and constant current, maximum current efficiency was obtained at 1.05 V and 30 A/dm?.
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Fig. 1. Cyclic voltammogram of Ti/Ru0, elec-

trode in 0.1N HCIO,.

Scan rate: 100mV/sec.
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Fig. 2. Cyclic voltammograms of Ti/RuO, elec-
trode obtained with different pH values.
Scan rate: 100 mV/sec. (1) pH 1; (2) pH 3.7; (3)
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Fig. 3. Cyclic voltammogram of Ti/RuQ, elec-

trode in 0.1IN KOH.

Scan rate: 40 mV/sec.
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Fig. 4. Cyclic voltammograms of KI on Ti/Ru0,
electrode in 0.1N HCI10,.
Scan rate: 40 mV/sec. (1) 104M KI; (2) 103M
KI; (3) 2 x 10-3M KI
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Fig. 5. Cyclic voltammograms of KI on Ti/Ru0,
electrode in 0.1N NaClO,.

Scan rate: 40 mV/sec. (1) blank; (2) 10-3M KI;
(3)2x 103M KI
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Fig. 6. Cyclic voltammograms of KI on Ti/Ru0,
electrode in 0.1N KOH.
Scan rate: 40 mV/sec. (1) blank; (2) 10-3M KI;
(3) 2 x 103M KI

o= (6)9 e Folskx 1
oLyLa]/H_Q_ou_g] oﬂﬂ u] ;5‘
oH{25], ek 0 1N HCIO,¢] BM O*O*ow
2.9 = Atol 2] AL (5)9f AFubgel g Aoz
ZAzv] 0, 1N NaClO,2 73+ Avle] Ao+ A4
H eo=E ot (6)9 3kl fsle] AolSec
Abolo 2 g3 ofo] uEE-(7)oll 2ldle] &2 zAle] &
o2 Astele e a4, =3 01N KOHS
2ol AAe (6 >r-} (8)9] 3hskuk-goll

749 2.9 E4fo]
3k Ao ZAsic)
g A FALY 7 #8ls Ce 2223
9] rxo wleslel AAd vehe] AR T FA
o] A9ol= thzH o2 0,1N KOHelA& A3
€|=] odokeh, wbebx] Cabel ubSuf &S oboly
o] g9 calsdell HE C VE FH6lch = Ax
Fig, 73} 7reond 0, 7Vell 4 35448 & H&Wl
e Bulrh vkl delgdAat 0,5V (= P,,)ow
QAR L ASols HA3] Frlsiad l EE
B Cile a9 c4lbel2o] gelulqle oF £ glen] o
Hpg-2 of-gw o] A

10, +6H* +5e" :é12+3HzO (11)
w3l Fig, 40041 i, <ippQl 7L Dololld] 22 zole
o] AAE I FAlel ohgel ws-g FAAAT] AFE
wo} ¢ =ier s} Frbaby] dlfog st

do i ofo wy

]o rie O oX U2 o

-

HWAHAK KONGHAK Vol. 26, No. 2, April 1988



146 43¢
50uA /B\/]
/
2
[}
E oF
6]
ST.
-
v
1 1 1
05 1.0 15

Potential (V vs. S.C.E.)

Fig. 7. Cyclic voltammograms of 10"*M KIO, on
Ti/Ru0; electrode in 0.1N HCIO,.
Scan rate: 40 mV/sec.
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Table 1. Relation between current efficiency and

pPH of electrolyte.
- Current efficiency (%)

P I 103
1.0 92.2 5.4
6.8 45.5 46.3
8.5 104 82.2

10.0 5.7 87.6

13.0 - 74.4

Electrolysis conditions

Electrolyte; 1.0M KI

Current density; 30 A/dm?
Temperature; 50°C

Amount of current; 10000 Coulomb
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Table 2. Relation between current efficiency and
anode potential for iodate formation.

Anode potential Current efficiency (%)
(Vvs.S.C.E.)
0.90 84.5
0.95 86.1
1.00 87.8
1.05 88.2
1.10 87.6
1.15 85.7
1.20 84.1

Electrolysis conditions

Electrolyte; 1.0M KI

Addition agent; K3Crs07
Temperature; 50 °C

Amount of current; 10000 Coulomb
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Fig. 9. Polarization curves of fresh and degraded

Ti/RuOQ, electrodes in 1M KI (pH 10).
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Fig. 10. Polarization curves of Ti/Ru0, (a) and
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NOMENCLATURE

E,  peak potential
E,»  half peak potential

R : gas constant

T : temperature

n - number of electron

F . faraday constant

ECE : electrode chemical electrode
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