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Synthesis of Cobalt Oxide as a Raw Material

for Lithium Cobalt Oxide
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Table 1 Reaction conditions.

condition method. CoSO, NaOH Na,CO3 NaHCO; pH
101 A o o a g 11
102 A o O o ad 9
103 A o a g o 9
104 B o o a g 11
105 B o o a 9
106 B o O o 9

CoSO/J15mol/L 1L, NaOHJ3.0mol/L 1L, Na,CO{11.5mol/L 1L and NaHCO411.0mol/L 3L.

Reaction time(J2 h, temperaturel600 .
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Fig. 1 Effect of conditions in Table 1 on TD.
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Fig. 2 SEM images of the precipitates and the cobalt oxides. (a) Precipitate : condition 1-1, (b) precipitate
: condition 1-2, (c) precipitate : condition 1-6, (d) cobalt oxide : condition 1-1, (e) cobalt oxide :
condition 1-2 and (f) cobalt oxide : condition 1-6.
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Table 2 Reaction conditions.

condition CoSO, NaOH Na,CO; NaHCO; temp./0
201 o o O g 40
202 o o O O 60
203 o o O O 90
204 o ad o g 40
205 o ad o O 60
206 o O o O 90
207 o O a o 40
208 o ad O o 60
209 o ad O o 90

CoSO4115mol/L 4L, NaOHJ4.0mol/L 3L, Na,CO{115mol/L 4L and NaHCO{]
10mol/L 12L. Reaction timedd2h, pHJ8, 9, 10.

NaOHl

Fig. 3 Effect of sodium salts and pH on TD.
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Fig. 4 Effect of sodium salts and pH on

yield of cobalt oxide.



gbobooobooboboboobooobobobon
goooooopHODOOOODOODOODODO
gooobooopHODOOOOODOODOODODOO
gboooboobobobobooobobobooooaon
gobodo0opHOOOODOOOOOODOOODODOO
gboooooboboboooboooboboboobooon
gbooboobooobooboboobooboobooon
goboobobooobopHDOODODOODOOODO
gooboooobbooobbooobooobbooon
gboobooobooobo
ooboobbopHOODODOODOOODOOODO
goboooboobobootopHOOOO0OOOODODOO
good
obobobobooUopH8sOODOODOODODODOO
gobooboobiotpHI0ODOODOODOODOO
goooboooogpH8OOOOODOOOOOOODO
gb0dpHIOOODODOODOOOOOOODOOD
gboboooooooseMuobooooooboonog
gbooboobooooooobooobo

3.3 0OOOoooao

oooooooooooobooboobopHOoOOO
gooboboooobooboobobobooog4od
gpoeodO0ODOO0OOOObOODODOn Fig. 50
oo

ThOO400000000 20g/mLOOOCOODOOO
goooboobooboboobooobobobooooo
oooooooobooooobooboo4Dbo0ooon
gob0012g/mLO0O0O00CO0OODOOOODOOOODOO
goooo

TD/gmL™
i

40 60 70 80 90
temperature/C
Fig.5 Effect of temperature on TD.
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Table 3 Reaction conditions.

condition CoSOq, NaHCO; rtei?ﬁ;i/ohn
301 05mol/L 1L 0.33mol/L 3L 0
302 0.5
303 2
304 4
305 10mol/L 1L 0.67mol/L 3L 0
306 05
307 2
308 4
309 15mol/L 1L 10mol/L 3L 0
3010 05
3011 2
3012 4

TemperaturelJ60 0, pHI9.
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Fig. 6 Effect ofd Co and reaction time on
TD.

— @34 CREATIVE No6 2005

reaction time/h

Fig. 7 Effect of0) Cod and reaction time
on yield of cobalt oxide.
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Fig. 8 SEM images of the precipitates and the cobalt oxides. (a) Precipitate : condition 3-9, (b), (c) cobalt
oxide : condition 3-9, (d), (e) precipitate : condition 3-11 and (f) cobalt oxide : condition 3-11.
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\&\ — test sample
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35

Cell type: CR2032
3.0 - Cut off voltage: 2.7V, 43V
: Charge: CCCV(0.5C, 5h)
25 L Discharge: CC(0.2C)
- Electrolyte: 1 M LiPFg /EC+MEC

Positive electrode: 102175, Sample(13.4mg, 15.7mg)

20 - . .
Negative electrode: Li
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Fig. 9 Charging and discharging test.
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Fig. 10 SEM images of lithium cobalt oxide. (a) test sample, (b) Cellseed C-10.

Table 4 Characteristics of the lithium cobalt oxides.

testsample  Cellseed C-10 o Ciloced 10

TD/gmL"? 2.3 24 20027
SO,/ppm 1200 170 O
Na/ppm 290 160 <1000

particle sizeft m 10.2 10.8 80 14
specific surface area/m2g"! 0.28 0.20 0.150 0.40
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Table 5 Characteristics of the cobalt oxides.
maker product test sample
TD/gmL"?! >20 <15
SO,/ppm 600 1000
Na/ppm 250 <300
Co/% >73 70072
particle sizefi m 204 100018
3y0000,000,000 0O10-29820.
oooo

4 0000,0000,000,0000010-81521.
1) R. G. Wilking, Bioinorganic Chemistry, 1, 1111 1971[] 50000,0000,000 O10-87327.
2) L.Vaska, Accounts of Chemical Research, 9, 1751 1976L]

Abstract
The synthesis of a cobalt oxide as a raw material for lithium cobalt oxide by neutralization of cobalt sulfate was
studied. After various trials to select the optimum alkali neutralizing agent, sodium hydrogencarbonate was found to be
the best material for the new cobalt oxide production method. In this method, there are few substances which become
environmental hazards, such as nitrogen containing by-products. The cobalt oxide produced by the new method is
identical in properties to the cobalt oxide by the former method with the exception of tap density, which is slightly low.

Therefore, we expect to make further improvements in the process.
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