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Fig.1 Formation process of Fe/C composite gel
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(¢) primary magnetic nano-carbon powders

and (d) magnetic nano-carbon powders
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Fig.4 TEM photographs of magnetic nano-carbon powders with different Fe mass fractions of

(a) 4.63% , (b) 11.60% and (c) 36.62%
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Fig. 5 XRD spectra of magnetic nano-carbon

with different Fe mass fractions

K6 Al AL B P2 K 5 3 ) XRD 4]
Fig.6 XRD spectra of magnetic nano-carbon powders

obtained at different carbonized temperatures
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Fig.7 XRD spectra of magnetic nano-carbon powders with

different Fe mass fractions after dissolution by hydrochloric acid
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Table 1 Fe contents of different ferreous forms

in magnetic nano-carbon powders

Fe contents in
a-Fe and Fe, O,

Fe contents in magnetic

Fe contents in Fe;C
nano-carbon powders ;

w/ % w/ % w/%
4.63 2.83 1.80
11.60 2.67 8.93
29.02 14.76 14.26
36.62 17.30 19.32
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Fig.8 Magnetization curves of the magnetic

nano-carbon powders with Fe mass fractions of 36.62%
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Table 2 Saturation magnetization of magnetic

nano-carbon powders with different Fe mass fractions

Fe mass fraction w/% 4.63 11.60 29.02 36.62
Saturation magnetization M,/emu-g~' 6.24 18.33 45.35 57.4
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Preparation and magnetic properties of
Fe/C composite powders
WANG Tong-hua, WANG Feng-xia, QU Xin-chun
(State Key Laboratory of Fine Chemicals, Carbon Research Laboratory, Depariment of materal Science and Chemical Engineering ,
School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China)

Abstract; Fe/C composite magnetic powders were prepared by a sol-gel method from aqueous-mesophase

pitch (AMP) and ferric chloride. The AMP was prepared by the oxidation of coal tar pitch with a mixture of
concentrated sulfuric acid and nitric acid (7:3v/v), to which ferric chloride and ammonia were added to form
aqueous Fe/C based gels. The gels were displaced by ethanol, dried at ambient temperature and pressure, and
carbonized at 900 C to obtain the Fe/C magnetic powders. The powders were characterized by FT-IR, XRD,
TG and TEM. Results show that primary particles in the powders have an ellipsoidal shape with a uniform parti-
cle size about 5 nm, which are aggregated into secondary particles with a size about 20-30 nm. The carbon has a
turbostratic structure and the Fe exists in the form of a-Fe \Fe,O, and Fe,C. The powders are soft magnetic mate-
rials with a saturation magnetization increasing with Fe content.

Keywords: Sol-gel; Magnetic nano-carbon powders; Aqua-mesophase pitch; Drying at room temperature
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