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Table 1. Chemical compositions of the spent iron oxide catalyst
from styrene monomer production process.

Fe(Fe;O,) Ce Ca K Mg Mo

50.8(70.2) 755 140 622 114 144

Elements

Contents (%)
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Fig. 1. Experimental apparatus for preparing of magnetic fluids from
spent catalyst.

Spent Tron oxide
catalyst (Materials)

;

I'he different ratios
(Ball: sample: water)

Grinding * SR

Fe; Oy (Magnctite)

[

Magnetic fluid

Characterization
by different methods such as VSM. XRD. TEM. cte.

During grinding experiment, measurement
particle size of magnetite by PSA

Coating surfactant
under different temperature and time

Fig. 2. Experimental process for preparing of magnetic fluids from
spent catalyst.
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Fig. 3. XRD pattern of the spent catalyst from styrene monomer
production process.
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Fig. 4. Magnetic hysteresis curve of the spent iron oxide catalyst.
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Fig. 5. Volume percent of particles and particle size depending on the
milling time.
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Fig. 6. TEM images of the spent iron oxide catalyst after grinding for
60 hours.
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Table 2. Used surfactants in the water-based magnetic fluids
preparation.

Carbon
number

12 CH;3(CH,);COOH Dodecanoic acid (Lauric acid)

14 CH;(CH,),,COOH Tetradecanoid acid (Myristic acid)
18 CH3(CH,);,COOH Octadecanoic acid (Stearic acid)
18 C,;H;;COOH

Chemical molecule Systematic name (common name)

Oleic acid
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Fig. 7. Magnetization of the water based magnetic fluids at various
surfactants coating.
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Fig. 8. Magnetization of the magnetic fluids at various grinding ratios

of ball : sample : water.
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Fig. 9. HRTEM and TEM images of the magnetite particles of
magnetic fluids.
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We prepared water-based magnetic fluids with the spent iron oxide catalysts which were used in the styrene monomer production
process. The catalyst was composed with 70% magnetite and alkali metals. The water-based magnetic fluids were prepared by
mechanical grinding with oleic acid as a surfactant and water in an attritor. The magnetization of the water-based magnetic fluids was
22 emu/g in the 10 kQOe.
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