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ABSTRACT

A process for the preparalion of coball oxide powders was developed by the evaporation af emuision conlai-
ning cobalt. The characteristics of powders were examined by means of DTA, X-ray diffraction, SEM, PSA.
Cobalt oxide powders were produced by evaporating the emulsion prepared by mixing cobali sulfate solution
and organic phase consisted ol kerosene, Span 80 and D:EHPA in the kerosene bath at 160C, then the precursor
obtained was calcined at 1000C. As the concentration of coball ions in the aquecus solution, Span 80 and
the stirring speed increased, Lhe mean size of cobalt oxide powders decreased and the size distribution was
improved. At the volume ratio of one of the aqueous to organic phase, the finest mean size and the optimum
size distribution was obtained. On the other hand the concentration of D.EHPA and Lquid paraflin had little
effect on the mean size as well as on the size distribution of powders.
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Fig. 1. Flow sheet of the preparation of cobalt oxide
powders.
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Table 1. Experimental Condition

variables Condition Standard condilion Experimental range
*Aqueous salution

—Co?" conc. 20g/ 2,4, 6, 8, 10, 20 g/!

—HCI conc. 15M
*QOrganic solution

—Span 80 conc. 3 vol% 1, 3, 5 7vol%

—DL,EHPA conc. 5 vol.% 1, 3,5 7, 10vol%

—liquid paraffin conc. 0 vol % 5 10 20vol%
Vie/ Var 1 05, 067. 1, 2
Stirring speed 2000 rpm 2000, 4000, 6000, 8000, 10000 rpm
Stirring time 20 muns *

Separute funnel Emulsion 100K, —7— s
Thermometer
Healing 7o) N
manile 5 ) =

Cooling water

Magnetic bar

Thermo-Regulator Condensed pelroleum

-+ Waler

Magnelic stirrer

Fig. 2. Experimental apparatus.
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Fig. 3, {a) X-ray diffraction palterns of the precursor

dried at 150C, derved from the evaporation
of W/O emulsion: 25 M HCI, 20 g/l Co®~, 3 vol.
% Span 80, 5 vol.% D.EHPA, 2000 rpm and eva-
poration temperatuze 160°C.
(b) X-ray diffrachon patterns of the powders
calcined at 1000T, derived from the evapora-
tion of W/O emulsicn; 2.5M HCI, 20 g/ Ca®*,
3 vol.% Span 80, 5 vel.% D.EHPA, 2000 rpm and
evaporation temperalure 1607,
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Fig. 5. Vanation of mean particle size of cobalt oxide
powders with Co?' concentration w the solu-
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Fig. 6. Particle size disiribution of cobalt oxide pow-
ders as a [unction of Co*" concentration in the
solution.
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Fig. 8. Particle size distribution of cobalt oxide pow-
ders as a function of Span 80 conceniralion in
arganic phase.
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ig. 9. Variation of mean particle size of cobalt oxide

powders with D.EHPA concentration in organic
phase.
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ig. 10.. Particle size distribution of cobalt oxide pow-

ders as a function of DL.EHPA concentration
in organic phase.
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Fig. 11. Variation of mean particie size of cobalt oxide
powders with stirring speed in preparation of
ermulsion.
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Fig. 12. Particle size distribution of cobalt oxide pow-
ders as a function of stirring speed in prepara-
tion of emulsion.
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Fig. 13. Variation of mean particle size of cobalt oxide
powders with volume ratio of salt solution/or-
ganic phase.
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Fig. 14. Particle size distribution of cobalt oxide pow-
ders as a function of volume ratio of salt solu-
tionforganic phase.
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Photo L. Scanning electron microscopes of precursor
and cobalt oxide powders derived from eva-
poration of W/O type emulsion: {a) precursor
(b) cobalt oxide powders obtained from 1.5 M

HCL 20g/1 Co?*, 3vol% Span 80, 5vol.%
IZEHPA, 2000 rpm and evaporation tempe-
rature 1607 .
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