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Fig. 1 X- ray diffraction patterns of cobalt oxides
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Table 1 Half width of Co3O4(311)reflection

Sample Half width ()
Kobalt () oxid (Merck) 0. 365
Cobalt oxide (Wako) 0.228
Cobalt trioxide (Junsei) 0.225
Grey cobalt oxide 0.230
Black cobalt oxide (73) 0.233

DTA

TG
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Table 2
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Table 2 Relation between conditions of pre-

paration and CoO content

Conditions of preparation 0
Temp., °C Cooling Co0, %
A > 940 in N, gas > 98
B > 940 in air,rapidly] 90~95
C > 940 in air, slowly | about 70
(over night)
D 500~800 | in air, slowly Co;0, rich
A
B C
800 48
DTA TG 250
X
DTA TG

1.45

500

A
DTA TG
X
940
@ @
Coou ) 2100
(0] —
34 m l/ZMZ
m mg
m TG 940
mg Fig4

RES 1000 °C
Fig. 4 Estimate of CosO4 by TG
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Table 3
Table 3 Working conditions of X-ray
Diffractometry
Target : Fe Count full scale: 4000cps
Filter : Mn Scanning speed: 0.257/min
Voltage : 25KV | Divergency slit: 1°
Current : 12mA | Receiving slit : 0.3mm
Time constant: lsec | Detector : SC
Fig.5
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Fig. 5 Calibration curve
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Table 4
85.4
Table 5
Table 4 Analytical results
No. Cale. (%) Found (%)  Diff.
1 100.0 98.8 —1.2
2 90.6 92.0 +1.4
3 85.5 86.8 +1.3
4 80.1 79.1 —1.0
5 70.4 68.7 —1.7
6 59.1 60.7 +1.6
7 50.1 49.9 —0.2
8 40.0 40.2 +0.2
9 3.1 30.7 —0.4
t(7 0.05) 2365 ta 0.018 t, 0.019

F1 7

005) 559 F 001

S.D. 1296 C.\V. 1.92

Table 5 Recovery and repeatability

Cos0., %
No. Taken Found Diff.
1 85.4 84.9 —0.5
2 ” 87.0 +1.6
3 ” 85.3 —0.1
4 ” 83.8 —1.6
5 ” 85.1 —0.3

X 85.22

S.D 1.03

C. V. 1.35

Merck

250
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“ Gmelins Handbuch der Anorganischen Chemie” 58 (Kobalt) teil A P.222 (1932).
“ " p.1223 (1971).
22 47 (1973).
Kirk-Othmer “ Encyclopedia of Chemical Technology = nd Ed.” Vol.  p.741 Interscience Publishers Inc.
New York (1964).

Thermal Behavior of Cobalt Oxides

Shin-ichiro KUWATA Teruo TEMMA

Central Customs Laboratory, Ministry of Finance, 531, lwase, Matsudo-shi, Chiba-Ken, Japan

The thermal behavior of CoO and Co0sOs have been investigated by differential thermal analysis
thermogravimetry and X-ray diffractometry from room temperature to 1,200
It was proved that the end, othermic reaction with the decrease of weight at 940 in temperature increasing

process was shown as (a) of a following equation, Co304 2:’) 3Co %0 and the exothermic reactions with the

increasing of weight(one occurs gradually from about5000C in temperature increasing process and the other occurs

at 780 in temperature decreasing process) were shown as (b) of above equation.

CoO and Co3O4 were stable at room temperature In air. But by the analysis on half width of X-ray diffraction
line, it was supposed that CosO4 which was not well crystallized absorbed oxygen in air to the higher oxide without
change of lattice structure because that oxygen atoms might enter into gaps In the crystal and then the crystallites
might fine down.

The X-ray diffractometric determination of CosOs in a mixture was established by use of FesOs as the internal
standard(standard deviation 1.35 ).

—Received Sep. 14 1974—



