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Table 1. Raw materials
Components M.W. Purity Density Average particle

%) (gfem’) size (m)
Fe,0; 15969 98 524 08
NiO 7469 9736  6.67 14.48
Cu0 7955 99 6.4 1125
ZnO 8138 999 5.6 1.54
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Table 2. Chemical composition of stainless steel 304. Unit; %
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Fig. 1. Rate of stainless steel pickup defendency of iron
oxide deficiency during the ball milling of mixed oxide and
NCZF powder at (Nig15Cug.25Zng 6)O(Fe;01).x) condition.
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Table 3. Hardness of raw materials*

Materials Formula Mohs Hardness
Hematite Fe,03 6~6.5
Nickel oxide NiO 5.5
Copper oxide CuO 3.5~4
Zinc oxide ZnO 4~5
Spinel ferrite MFe,0; 7~8
Iron-Nickel Alloy Fe-Ni 4~5

Data from http://www.minerals.net/resources/hardness.htm
http://web.wt.net/~data/mineral/chemical. html
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Fig. 2. Pickup rate of stainless steel dependent on NiO mole
ratio in mixed oxide and NCZF powder during ball milling at
iron oxide deficiency x=0.06.
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Fig. 3. Pickup rate of stainless steel dependent on CuO mole
ratio in mixed oxide and NCZF powder during ball milling at
iron oxide deficiency x=0.06.
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Fig. 4. Typical XRD patterns of NCZF powder at different
chemical composition and at 700 °C, 3 hrs calcination (S:
spinel, F: Fe,03, N: Nickel oxide).
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Table 4. Coefficients of experimental equation(1)

Coefficients Mixed Oxide powder NCZF powder
a 3.857 0.784
b 0.203 0.191
¢ 0.107 -0.361
d 1.166 -0.0167
R 0.793 0.810

R ; Correlation coefficient
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Fig. S. Relationship between the measured $s-304 pickup
rate and calculated data from equation (1) during ball milling.
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Impurity Pick-Up for the Preparation of NiCuZn Ferrite Powder
Using Ball Milling Process
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The pick up impurity was studied for preparing the NiCuZn ferrite powder by a ball milling method that usually uses in
the industrial ceramic process. The raw materials of NiO, CuO, ZnO, and Fe,03 powder were weighted according to various
spinel composition and mixed for 18 hrs by a wet ball milling method after that the slurry was followed by spray dried and
calcined at 700 °C 3 hrs. The calcined NCZF powder was finally ball milled during 65 hrs as same method. The stainless
steel ball and jar are used as mixing and milling equipment and the solid concentration of the slurry was 25 vol%. The
impurities, stainless steel pickup, were effected by the composition of raw materials especially iron oxide, nickel oxide in the
mixing process and by the rate of calcine of NiCuZn ferrite in final milling process. The empirical equation of stainless steel
pickup was driven in the wet ball milling system. Finally, the composition of NiCuZn ferrite could be controlled by the

empirical equation.



