Identification of Iron Oxide containing Cobalt

Hiroshi AKIYAMA  Katsumi MIZUKI and Masao SUZUKI*
*Central Customs Laboratory Ministry of Finance
531 Iwase Matsudo-shi Chiba-ken 271 Japan

The discrimination of spinel ferrites such as y -iron oxide surface treated y -iron
oxide with cobalt and cobalt ferrate was investigated using x-ray diffractometry  x-ray
fluorescence spectrometry and solubility behavior to acids.

The diffraction angle of y -iron () oxide was different from that of cobalt ferrate
and iron () iron ( ) oxide. But, it was undistinguishable from that of surface treated
y -iron () oxide with cobalt by x-ray method.

In this case it was found that the discrimination of surface treated y -iron ( )
oxide with cobalt from others could be practically possible by the application of
solubility behavior to acid.
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Fig.2 X-ray diffraction patterns
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Table 1

Table 1 Change of solubility* of surface
treated y -iron () oxide in acids

Portion
Insoluble Soluble
Condition

Con- | pe | Co | Co | Fe | Co | Co

Acid Jeentra-| ) | @) | Fe | %) | (%) | Fe

1:1 7.5 1 0.0010.000| 60.7 | 2.51 {0.041

HCl
1:4 |61.3|1.08{0.018|6.89 | 1.43 (0.208
1:1 |33.9]0.14 {0.004 | 34.2 | 2.37 |0.069
H,S0,
1:4 626 |1.31(0.021|5.56 | 1.21 |0.218
1:1 |65.9|1.830.028(2.11 | 0.68 |0.322
HNO;

1:4 |67.0|2.05(0.031|1.17 | 0.46 |0.393

* At 20°C, 2 hrs
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Table 2 Change of solubility* of surface
treated y -iron () oxide with time Table 4 Change of solubility* of surface
Insoluble portion Soluble portion treated y -iron () oxide with acid
G c concentrations
1 o o
e | Fe (%) [Co (%) | Fg | Fe (%) |Co B | Fo Portion
Insoluble Soluble
10 | 67.5 | 2.26 |0.033 | 0.54 | 0.25 | 0.46 Acid
(Nitric acid)
30 | 67.4 | 2.17 |0.032 | 0.72 | 0.33 | 046 -
Fe Co Co Fe Co | Co
60 | 66.9 | 2.04 |0.030 | 1.17 | 0.46 | 0.39 Conc. | onn | oy | Fe | (% | % | Te
120 | 65.9 | 1.83 |0.028 | 2.11 | 0.68 | 0.32 1:1  |65.9|1.83 | 0.028 [2.11|0.68 |0.32
300 | 63.2 | 1.11 |0.018 | 4.88 | 1.40 | 0.29 12 663 1 1.83 | 0.028 | 177 | 0.66 | 0.37
600 | 57.8 | 0.62 |0.011 | 10.2 | 1.89 | 0.19 1:4  |67.0]205 | 0.031 |1.17 |0.46 |0.39
*Nitric acid(1:1),at 20 1:9 67.3 12.24 | 0.033- |0.68 |0.27 | 0.40
1:19 67.5 {2.25 | 0.033 [0.47 | 0.250.53
*At20 ,2hrs
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Table 3
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Table 5
Table 3 Change of solubility* of surface
treated y -iron () oxide with
temperature
1
Insoluble portion Soluble portion
TEmP-  Fe (%) |Co (%) | 52 |Fe (%) |Co (%) | F& 0.52 0.53

10 | 67.2 | 2.22 |0.033 | 0.78 | 0.28 | 0.36
15 67.1 | 2.16 [0.032 | 1.06 | 0.35 | 0.33
20 | 65.9 | 1.83 |0.028 | 2.11 | 0.68 | 0.32
25 64.9 | 1.59 |0.024 | 3.20 | 0.93 | 0.29

*Nitric acid(1:1)



Table 5 Analytical results of surface treated
y -iron () oxide with cobalt ( )

and imported similar articles*

Insoluble portion

Soluble portion

Sample

Fe | Co | Co
(%) | (%) | Fe

Fe Co Co
(%) | (%) | Fe

r-Iron (III) oxide
surface treated
with cobalt-1

65.9 | 1.83 0.028

2.11 |0.68 |0.32

r-Iron (IT) oxide
surface treated
with cobalt-2

64.8 10.85 |0.013

3.28 |1.66 |0.51

Imported

Importe: 64.0 |3.11 [0.049|2.37 |1.10 | 0.46
Imported 66.3 |2.05 [0.031|1.46 |0.77 | 0.53
article-B

Imported 61.2 | 2.73 0.045|4.80 |2.14 |0.45
article-C

*Treated by nitric acid(1:1) for 2 hrs
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