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Preparation of Nickel Ferrite by Using a Mixed Solution of Choline
Chloride-ethylene Glycol and Water
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( Shenyang Ligong University , Shenyang 110159 , China)

Abstract; According to the three-factor five-level uniform design scheme of experiment, with
mixed solution of choline chloride-ethylene glycol ( ChCI-EG) and water as the medium, , Nickel
ferrite ( NiFe,O, ) was synthesized by sol-gel self-propagating method. The analysis of X-ray diffrac-
tion( XRD ) , Fourier transform infrared spectroscopy ( FTIR) and vibrating sample magnetometer
( VSM) indicate that there are a small amount of intermediate products NiO and «-Fe, O, in the pre-
pared NiFe,O,. Compared with NiFe,O, prepared by traditional water solvent, the saturated magnet-
ization( M, ) of the prepared NiFe,O, is increased and its coercivity ( H, ) is reduced by partially or
completely replacing the water solvent with ChCI-EG. The results of scanning electron microscopy
( SEM) analysis shows that the morphology of the product is more regular and the particle size increa-
ses significantly after the water solvent is completely replaced by ChCI-EG. M, ,H_ and the main fac-
tors affecting the synthesis( ChCI-EG content,pH value ,and amount of substance ratio of citric acid to
metal ions)are obtained by regression analysis of the uniform experimental results,and then the influ-
ence of main factors on the magnetic properties of NiFe,O,are illustrated through regression equations.
Key words: nickel ferrite ;choline chloride-ethylene glycol; uniform design ;sol-gel self-propagating

method ; magnetic properties
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Table 1 The uniform design scheme and the magnetic parameters of the products

o kS RSB
x,/ % X, X3 M,/ (emu - g ") H./Oe
S1 0 6 1.3 34.43 175. 13
S2 25 8 1.2 44.22 75.21
S3 50 5 1.1 35.73 76.37
S4 75 7 1.0 40. 02 78. 98
S5 100 9 1.4 44.73 45.04
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Fig.1 VSM diagrams of uniform design products
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