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Table 1 Prescriptions for synthesis of core—shell Mn—Fe
oxide magnetic microspheres

Sample MnCl,-4H,0 (mmol) FeSO,4-7H,0 (mmol)
1 3.0 30.0
2 5.5 27.5
3 7.6 254
4 9.4 23.6
5 11.0 22.0
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Fig.1 Schematic illustration of synthesis of hollow Mn—Fe oxide magnetic microspheres
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(a) P(St-MMA-AA) microspheres emulsion (b) P(St—-MMA-AA) microspheres coated with Mn—Fe oxide (sample 5) (c) Hollow Mn—Fe oxide microshperes
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Fig.2 TEM photographs of different product shapes in the synthesis process of hollow Mn—Fe oxide magnetic microspheres
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Table 2 Magnetism of core—shell microspheres with different molar ratios of Mn®>* to Fe**

Sample Mn*":Fe?" (mol:mol) Saturation magnetization, M, (emu/g) Remnant magnetization, M, (emu/g) Coercivity, H; (Oe)
1 0.1 33.19 10.46 144
2 0.2 43.82 15.60 185
3 0.3 47.61 16.73 179
4 0.4 56.74 15.79 185
5 0.5 37.41 8.94 97
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Fig.3 X-ray diffraction pattern of hollow Mn—Fe oxide
magnetic microspheres
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Table 3 Specific surface areas and magnetism of hollow Mn—Fe oxide microspheres calcined at different temperatures

Sample Temperature ('C) Specific surface area (m?/g) Average pore volume (cm’/g) Saturation magnetization (emu/g)
5 Uncalcined 19.6834 - 37.41
6 200 0.7844 0.002489 42.72
7 300 7.7359 0.037808 50.58
8 400 27.8438 0.093597 68.66
9 500 23.6868 0.146633 65.46
10 600 23.8460 0.052294 14.09

Note: All the samples were calcined for 3 h.
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Synthesis and Characterization of Hollow Mn—Fe Oxide Magnetic Microspheres
ZHANG Xiao-jun', CHEN Jian-ding', XUAN Shao-feng', MA Xin-sheng!, HUANG Guang-jian®

(1. School of Material Science and Engineering, East China University of Science and Technology, Shanghai 200237, China;
2. Huashan Hospital, Fudan University, Shanghai 200040, China)

Abstract: The magnetic microspheres with polystyrene (PS) spheres as cores and Mn—Fe oxide as shells were synthesized by deposition
and surface reaction. The effect of different ratios of manganese salt on magnetic product was studied. To obtain the hollow magnetic
microspheres, the PS core in spheres was removed by calcination and extraction in solvent, respectively. The relation of calcination
temperature to the spheres specific surface area was investigated. The removal efficiency of PS via extraction was also examined. In
comparison of the calcination and extraction in solvent, it is shown that the hollow Mn—Fe oxide microspheres obtained from the former
way are better than those from the latter one. The optimal conditions to form hollow Mn—Fe oxide microspheres by calcination were
explored, the results show that the saturation magnetization and specific surface area of the hollow Mn—Fe oxide microspheres were
measured as 68.66 emu/g and 27.8438 m?/g respectively when calcinated at 400 °C.

Key words: Mn—Fe oxide; magnetism; core—shell microspheres; hollow microspheres



