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Synthesis and magnetic properties of
nickel ferrite on silica nanocomposites

HUANG Xiang-hui, CHEN Zhenhua
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Abstract: Nanocomposites with nickel ferrite nanoparticles uniformly dispersed in silica matrix were successfully synthe-
sized by solgel process. The obtained ( NiFe;04) ,,Si02(1- ) (5% Sw K55%) samples were investigated by X-ray
diffraction (XRD), differential scanning calorimetry ( DSC), transmission electron microscope (T EM) and vibration sam-
ple magnetometer (VSM). The results show that as w <15%, the materials have an amorphous character, at the range
of 15% Sw <50%, the crystalline sizes increase ranging from 2nm to 25nm with increasing w , while at higher concen-
trations, a decrease in the crystalline sizes is observed. M, increases with the crystalline size, ranging in 3.7 ~11.0 A*m?
kg™ ! and coercivity can be as high as 2. 49 x 10* A*m™ ', which is more than four times higher than the coercivity of

bulk nickel ferrite.
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Fig. 1 DSC pattern of xerogel
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Fig.2 XRD patterns of NiFe;04/Si0; xerogel

nanocomposites and heat-treated at
different temperatures
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Fig. 3 XRD patterns for
NiFe»04/ Si02 nanocomposites
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Table 1 Crystalline size and magnetic
parameters of NiFe;04/ SiO, nanocomposites

heat-treated at 800 C

Dx(311)/ M. H /I

Sample w/ %

nm (Aem’kg™!)  (A'm™ ")
A 15 2 3.7 1.75x 10*
B 25 4.9 4.4 2.49x 10*
C 35 9.0 5.6 1.99x 10*
D 45 14.1 8.7 1.79x 10*
E 50 25.0 11.0 1.50x 10*
F 55 13.3 9.2 1.67x10*

k

Values at room temperature

WOk 5 0k 2 A A ST . EH AT SR B T LT
HA AW dw 5 NiFe,04 M EMTH B SEH (111),
(311), (400), (440) [ dw V& BEF, HIGIEY
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YK IIRL
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WHNFER 1 F . 5 FR RS AR b A — B2,
YRR RS w= 15% Mk 3.7 Aem®kg™ ', 7
w= 50% AAERILERME 11 Aem® kg™ ', B
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Fig. 4 TEM image of NiFe;04/ SiO; after
heat-treatment at 800 C (a) and
corresponding SAED pattern (b)
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Fig. 5 Magnetization curves at room
temperature for NiFe, 04/ SiO; nanocomposites
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