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Preparation and characterization of Co3;Oy4 by
thermal decomposition from cobalt oxalate
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Abstract: According to the thermogravimetric analysis of cobalt oxalate, different Co304 micropowders were prepared
from cobalt oxalate by thermal decomposition at different condition, which were characterized by X-ray diffraction and
transmission electron microscopy. The results show that arborization Co304 with normal crystalline structure is prepared at the low

temperature, while spherical shape Co304 with crystalline structure of normal activity is prepared at the high temperature, especially

at two stage heating up, the medium size of particle( Ds) is 1.35 Um, while the apparent density is 0. 83 g/ em”.
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Table 1 Composition of cobalt oxalate

Element Content/ %
Co 31.840 0
Ni 0.039 0
Zn 0. 009 5
Mn 0.022 0
Cu 0. 009 6
Fe 0. 005 0
Na 0. 008 4
Ca 0. 008 4
Mg 0.001 9
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Fig.1 TG and DTA curves of cobalt oxalate
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Table 2 XRD data of normal Co304

No 2 0/(°) d/nm 171y hkl
1 18. 999 0.466 7 19 111
2 31.270 0.285 8 34 220
3 36. 850 0.243 7 100 311
4 38.539 0.233 4 9 222
5 44. 807 0.202 1 19 400
6 59. 355 0.1556 29 511
7 65. 233 0.142 9 34 440
8 94. 092 0.105 2 9 731

* 3 UETETE Cos04 B X S LTS B4
Table 3 XRD data of normal activity Co304

No 2 .0/(°) d/nm 171y hkl
1 18. 999 0.466 7 16 111
2 31.270 0.285 8 33 220
3 36. 844 0.243 7 100 311
4 44. 807 0.202 1 20 400
5 59. 350 0.1556 32 511
6 65. 228 0.142 9 38 440
7 94. 092 0.105 2 11 731
8 137. 982 0.082 5 10 844

B2 AFEREREE T 2 T4 Cos04 HY X S EATH
Fig. 2 XRD patterns of Co304 prepared

at different temperature
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Fig. 3 XRD patterns of Co304 prepared
at 400 C for different time
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Fig. 4 XRD patterns of Co304 prepared
at different rules of heating up temperature
(a) —Two stage heating up, 350 C, 1 h; 850 C, 2.5 h;
(b) —One stage heating up, 850 C, 3 h

K5 AR THITFH Cos04 MUKLK TEM 4
Fig. 5 TEM images of Co304 powder prepared at different conditions
(8) —400 C, 3 h; (b) —400 C, 7 h;
( ¢) —Cine stage heating up 850 '€, 3 &y (d) —Two stage heating up, 350 ', 1k 850 T, 2.5k
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Fig. 6 Particle size distribution of Co304
(a) —Differentiation distribution;

(b) —Accumulation distribution
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