HWAHAK KONGHAK Vol. 26, No. 3, June 1988, pp. 272-279
(Journal of the Korean Institute of Chemical Engineers)

AHaYE B39 4

0

ool Mol YFarsu

FAR-"PY N

8 o =

[
rie

Be

'O
o (45

4
g ety el A A s 4
(19874 11¥ 2% A4, 19884 4% 28 =)

The Anodic Evolution of Oxygen on Cos;0. Film Electrodes in
Acid Solutions

Hyung-Sun Kim, Byung-Won Cho and Kyung-Suk Yun

Ext. Met. & Electrochem. Eng. Lab., KAIST, Seoul 139-731, Korea
(Received 2 November 1987; accepted 28 April 1988)

-]
otel Ll Slol el el AL £ AUYE To01 AT ke
Adisler, A0l 34F SYE LTS P 3 T 24 ofe} wpgoz WAshel Abauty

a2l el

= STIT

E E20 990 A wk Qo ¥ Sol uldlog
o ol % 1 TGA, XRD, SEM £o2 AldhZel d47A
Zuizd o z2ae zAREIGY, ASel] 22 FHbedd.2 oF 280ColA AU EZR AbshE|glen
ezl whet *&iﬂ-&*&ﬂ F2oll dialA] ol 2ol s Bglon) FEER] e AXSS AFuEot
5 7} by D} &R F4o| wfel Ababdlel digk 254 &b} oha Aol
7h e A A BAHFE 4R E4 EAsEe) EabshEe] FAH Zleldle Aoew s
Abstaure A-3e] Ab4d-g-ollel A %BH% = 31.5ug/ cm?-hro 2 viebyic},

Abstract— To reduce oxygen overvoltage, the cobalt oxide film on lead and titanium anodes were prepared by
thermal decomposition of Co(NO3)5-6H0 and their anodic polarization characteristics were investigated in acid solu-
tions. The characteristics of Co304 were investigated by TGA, X-ray analysis. The oxidized layer of Pb/Co304 electrode
was analyzed by ESCA and observed by SEM.

Pb/Co304 electrode shows the good anodic characteristics with a relatively low overvoltage for oxygen evolution
and the good adhesion of the oxide film with the lead support.

Dissolution rate of Pb/Co304 electrode at 50mA/cm? was 31.5 #g/cm?-hr.
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Fig. 1. Experimental apparatus for investigation of
potential-current characteristics.
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Fig. 2. Experimental apparatus for continuous
electrolysis process.
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Table 1. Results of industrial electrolyte an-

alysis.

Components Concentration (g//)

Zn 55.49
H,S04 159.89
Mn 15.01
MgO 8.39
NH; 3.06
Co 0.35%x10-3
Fe 5.82x10-3
Cl 0.35-0.5
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Fig. 3. TGA curve of Co(NO3),-6H,0.
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Table 2. Phase composition of powders obtained
by thermal decomposition of Co(NO5),-
6H,0.

Calcination Calcination
Temp. (°C) Time (hr)

Phase

25 - Co(NO3)2-9H,0,
Co(NOs3),-6H0O
40 12 Co(NO3)2-6H,0,
CO(N03)2'4HZO
130 24 Co(NO3);-4H,0
150 24 Co(NO3)24H,0,
Co(NO3)2' 2H,0, Co(NO3)2
150 48 Co304
170 24 Co304
200 1 Co(NO3);-4H,0,
Co(NO3);-2H,0, Co(NO3),
200 3 CO(NO3)2, C0304
200 4 Co0304
250 1 C03O4
300 1 Co0304
400 1 Co304
500 1 C0304
700 1 C0304
COan“} u\i —]8 03_‘3’_5]4_‘9:}_0-” -/]6H11 11’\.9‘ d Tsokvg‘
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Table 3. Average crystallite size of Co;04 powder
obtained by thermal decomposition of Co

(NOy,-6H,0.

Calcination Calcination Crystallite Size

Temp. (°C) Time (hr) d(nm)
150 24 27.3
170 24 60.6
200 5 64.6
250 1 >100
250 20 >100
300 1 >100
400 1 >>100
500 1 >100
700 i >100
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Fig. 4. Coating on lead at 300°C deposited by bru-
shing an aqueous Co(NO3),-6H,0 (< 1,000).
a; before potentiodynamic experiment
b; after potentiodynamic experiment
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Fig. 5. Coating on lead at 300°C deposited by spra-
ying an aqueous Co(NO;),"6H,0 (x 1,000).
a; before potentiodynamic experiment
b; after potentiodynamic experiment
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Fig. 6. Coating on lead at 300°C deposited by dip-
ping an aqueous of Co(NOy,6H,0 (X
1,000).
a; before potentiodynamic experiment
b; after potentiodynamic experiment
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Fig. 13. Dissolution rate of Pb/Co;0, electrode in
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