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ABSTRACT

Magnetic separation was carried out in order to improve the magnetite grade of the spent iron oxide catalyst, that was com-
posed with magnetite, ceria and soluble alkaline salt. The recovery of magnetite from the spent iron oxide catalyst was over 99%,
and the magnetite contents was upgraded to about 80 % from 70% via wet type magnetic separation at 500 Gauss. This improve-
ment was due to the removal of alkaline salt by water instead of the magnetic separation.
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Table 1. Chemical compositions of spent iron oxide catalyst
from styrene monomer production process

Elements Fe(Fe;04) | Ce Ca K Mg | Mo

Contents (%)| 50.8(70.2) | 7.55 | 1.40 | 622 | 1.14 | 1.44
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Fig. 1. XRD pattern of the spent catalyst from styrene

monomer production process.
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Attrition Mill
Wet Magnetic

Fig. 2. Flowchart of magnetic separation of the spent iron
oxide catalyst.
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Fig. 3. SEM photos of the spent iron oxide catalyst.
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Fig. 4. Particle size distribution of each products grinded by
attrition mill.
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Table 2. Weight distribution of magnetic and non-magnetic
products separated by wet magnetic separation
from the spent catalyst with different particle sizes

Dsp=1.65 pm [ D5p=1.20 pm|D5y=0.77 pum
Mag. wt % 99.7 99.8 99.7

Non-Mag. wt % 0.3 0.2 0.3
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Fig. 5. XRD pattern of the magnetic and non-magnetic
products from spent iron oxide catalyst by wet-
magnetic separation.

Table 3. Chemical compositions of magnetic product
separated from spent catalyst by wet magnetic
separation

%o Fe(Fe;04) | Ce Ca K Mg | Mo

Dey=1.65 pm | 58.1(80.6) | 8.44 | 1.69 | 0.10 | 1.33 | 0.042

Dsy=1.20 um | 58.2(80.8) | 7.88 | 1.71 | 0.09 | 1.33 | 0.036

Dsy=0.77 um | 56.3(78.1) | 7.12 | 1.54 | 0.05 | 1.23 10.044
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Table 4. Weight distribution of magnetic and non-magnetic
products (wt.%)

500 gauss 1800 gauss
Magnetic, wt.% 99.7 99.9
Non-Magnetic, wt.% 0.3 0.1
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Fig. 6. XRD pattern ot magnetic and non-magnetic products
of the spent catalyst.

Table 5. Chemical compositions of magnetic  product
separated from spent catalyst according to the
magnetic fields

9 Fe(Fe;0,) Ce Ca K Mg | Mo

500 Gauss | 538.1(80.6) | 844 | 1.69 | 0.10 | 1.33 |0.042

1800 Gauss| 57.6(79.0) | 824 | 1.59 | 0.08 | 1.28 |0.044
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Fig. 7. Magnetic hysteresis curve of magnetic and non-
magnetic products from the spent catalyst by wet
magnetic separation.
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