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Table 1 Grain size, lattice constant and microstrain of samples

heat-treated at 1000 °C under different pressures

Pressure/ (GPa) D/(nm) a/(nm) e/ (%)
4.3 12046 0.84014£0.0011 0.020+0. 021
4.7 14246 0.8390+0.0011 0.032+0.022
5.5 264+38 0.838740.0012 0.062+0.023
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Fig. 2 SEM images of samples heat-treated at 1000 ‘C under different pressures
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Table 2 Cation occupation of CoFe, O, under different pressures

Pressure/ (GPa) x (Co,Fe;—,)a(Coi—,Fei,),0,
4.3 0.19 (Coo.19 Feo 514 (Cog 51 Fer 1950,
4.7 0. 20 (Coo. 20 Feo 50 a (Cog g0 Fe 20050y
5.5 0.23 (Coo. 23 Feo.77)a (Cop. 77 Fep 2550y
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Table 3 Theoretical values of r, ,r; and a, of

the sample treated under different pressures

Pressure/(GPa) ra/(nm) i/ (nm) a./(nm)
4.3 0.069 85 0.146 15 0.84278
4.7 0.07000 0.146 00 0.84275
5.5 0.07045 0. 14550 0.84266
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Effects of Pressure on the Structure of CoFe,0,/SiO, Nanocomposites
LI Ji' ,WANG Li',JIA Xiao-Peng”, LI Hai-Bo'

(1. Key Laboratory of Functional Materials Physics and Chemistry of the Ministry
of Education ,Jilin Normal University ,Siping 136000,China;
2. National Laboratory of Superhard Materials,Jilin University ,Changchun 130012 ,China)

Abstract: Combined with sol-gel technology and high-pressure and high-temperature technique,
CoFe; 0, /Si0O, nanocomposites are fabricated. The structure and magnetic property of the nanocompos-
ites are monitored by X-ray diffraction (XRD), scanning electron microscope (SEM) and vibrating
sample magnetometer (VSM). The results show that the lattice constant of CoFe, O, decreases but the
grain size increases with increasing treatment pressure in the experiment. Moreover, the specific satu-
ration magnetization increases gradually with increasing treatment pressure. According to the calcula-
tion results,it can be concluded that the increasing pressure leads to the Fe'" ions transfer from A
sites to B sites and the Co*" ions transfer from B sites to A sites.

Key words: CoFe; O, /SiO; ;sol-gel; high pressure and high temperature;cation occupation
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