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Leaching process of waste Mn-Zn ferrites powder
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Abstract: Using waste Mn-Zn magnetic core powders as the raw material, the leaching conditions of sulfuric acid were
studied and the leaching kinetics mechanism was also analyzed. The results show that when liquid-solid ratio is 3:1 and
the stirring speed is 300 r/min, the optimal leaching conditions can be determined by single factor experimental method
and the optimal leaching conditions are as follows: The content of sulfuric acid is 1.15 times of its theoretical content,
reaction temperature is 95—100 ‘C and leaching time is 4.5 h. Under above optimal conditions, four times comprehensive
experiments were carried out and the average leaching rates of main metals of Fe, Mn and Zn are 98.83%, 98.80% and
98.82%, respectively. The leaching process with activation energy of 85.6 kJ/mol can be descried by the shrinking core
model and controlled by chemical reaction.
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Table 1 Chemical composition of waste Mn-Zn

ferrite powder wl%
Fe Mn Zn CaO MgO
49.560 16.010 5.750 0.160 0.031
Si0, ALO; Cn0; NiO MoO;
0.015 0.061 0.078 0.039 0.011
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Table 2 Experimental data and results in leaching process

L m(EREEERLY V(H,SO,)/ c(H"/(mol' L™ TEEOEREE %
i e mL TR, Feo Mn n TW
1 100 96.0 11.40 1.60 82.12 81.63 81.18 81.64
2 100 100.8 11.97 1.90 91.62 90.39 90.89 90.97
3 100 105.6 12.54 2.09 93.81 92.90 93.30 93.34
4 100 110.4 13.11 2.39 94.46 93.50 94.10 94.02
5 100 115.2 13.68 2.92 94.80 93.90 94.60 94.43

Vi BRI R AR: pa,so,) = 2 2E) T rM)£n(Zn) -y Fe), (M)l n(zn) 3 HIFCH Fe, Mn Al Zn 15,

17.73
mol.
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Table 3 Leached solution composition and the leached rate of Fe, Mn and Zn

3 o p(E4 IR E) (gL ™) FEEITHRE L &%
e V(R HIR)/L
Fe Mn Zn Fe Mn Zn SEAME
1 2.40 204.1 65.9 23.6 98.84 98.79 98.81 98.81
2 2.35 208.4 67.3 24.1 98.83 98.80 98.82 98.82
3 2.43 201.6 65.1 23.4 98.85 98.81 98.83 98.83
4 2.50 195.9 63.3 22.7 98.83 98.80 98.82 98.82
SE{E — — — — 98.83 98.80 98.82 98.82
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Fig.4 Relationships between average leaching rate of main

metals and stirring speed
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