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Preparation of Mn-Zn ferrite coprecipitation powders from
neutral leached residue of zinc calcine

PENG Chang-hong, ZHANG Xiu-feng, CHENG Xiao-su, CHEN Dai-jun

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Mn-Zn ferrite coprecipitation powders were prepared from neutral leached residues and kiln slags in zinc
hydrometallurgy after the processes of leaching, reduction, purification and coprecipitation. The optimum conditions of
leaching, sulfide precipitation and fluorination precipitation were determined. The best leaching conditions are as follows:
the leaching temperature 90—95 | the stirring speed 200 r/min , the excess coefficient of sulfuric acid 1.15, the leaching
time 2.5 h, and the ratio of liquid to solid 4:1.The results show that the content ratio of Fe, Mn and Zn of the
coprecipitation powders accords well with theoretical prescription, especially with a low impurity content. The contents
of impurity elements are as follows: Ca 0.018 0%, Mg 0.008 5%, Si 0.003 8%, A1 0.007 8%, Ni 0.017 0%, Pb 0.001 2%,
Cu 0.003 3%, Cr 0.002 8%, Cd 0.000 2%, respectively, which can meet the qualification of powders being used in Mn-Zn
soft magnetic ferrite.

Key words: Mn-Zn ferrite; coprecipitation powders; neutral leached residue; kiln slag
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[1, 3, 8-9] 1

1.3.1
[1,8-9]

ZHO‘F6203+4H2804:ZHSO4 + Fez(SO4)3 + 4H20 (1)

FeS+H,SO,—FeSO4+H,S1 2)
Zn0-Si0, +H,SO,~ZnSO4+ H,Si10, 3)
1 Fe;04+4H,SO,~Fey(SOy); + 4H,0 +FeSO,  (4)
2FeS0O4+MnO,+H,S0,~Fe,(S0,);+MnSO,+2H,0 (5)
ZnS + Fey(SO4);—7ZnS0O4+2FeSO4+S (6)
11 , Al Ca Mg
1 Al,O3+ 3H,SO,~Al,(SO4); + 3H,0 7N
2 1 2 MgO + H,SO0,~MgS0O,+ H,0 (8)
CaO + H,S0,~—CaS0O,+ H,0O ©)
MeOs) + H,SO4~MeSO,+ H,0O (10)
Me Cu,Pb  Cd
1.3.2
1.2
Mn** Zn** Fe3* Fe2*
EDTA Fe*'
ICP-AES
1
Table 1 Chemical composition of neutral leached residue and kiln slag 1%
Tre Fe’ Zn Mn Cu Pb SiO, Ca0 AlLO; MgO
25.20 20.20 3.19 0.83 3.94 5.78 2.40 0.87 0.97
80.58 67.54 1.49 1.63 0.97 0.86 2.01 1.00
2
Table 2 Phase distribution of Zn and Fe in neutral leached residue 1%
1% 1% /% /%
5.17 25.59 0.13 0.52
1.79 8.86 0.52 2.06
0.47 2.33 0.65 2.58
0.70 3.47 23.90 94.84
12.07 59.75
20.20 100.00 25.20 100.00
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Fig.1 Process flow

Fe3+ Fez+
FeB+

2Fe¢’ +Fe==3Fe*" (11)
Fe+H,SO,~FeSO,+H, (12)
FeO+H,S0,~FeSO,+H,0 (13)
ZnO+H,S0,~ZnS04+H,0 (14)
MnO+H,S0,;=~MnSO04+H,0 (15)
FeS+H,S0,=~FeSO,+H,S (16)
MnS+H,S0,~MnSO,+H,S (17)
CuO+H,S0,=~CuS04+H,0 (18)
PbO+H,S04=PbSO4+H,0 (19)
CaO+H,S0,~CaS0,+H,0 (20)

133

(NH,),S
Sb3+ Ni2+ Pb2+ Cd2+ [10]
Zn2+ FeZ+ Mn2+
Me?"+8* =MeS|
Me Ni,Pb Cd

1.3.4
Ca®* Mg* Kp(CaF,)=
2710 Ky (MgF,)=6.4>10"" NH,F
Ca®* Mg™" Ca’" Mg" F CaF,

Mng

1.3.5

MCSO4+NH4HCO3+NH3'HzO:MeCO3(S)l+

(NH4),S04+H,0 21
Me Fe Mn Zn
2
2.1
90~95 200 r/min
1.15 25h
4:1 4
3
3
90%
40% MnO,
MHOZ
2.2
Fe3+ Fe3+
Fe* Fe(OH)s
Fez+
pH
Fe3+ F62+
pH 2.0~3.0 4
4
4 Fe, Mn Zn 3
0.496%
0.503% —2.710% Fe Mn
/n
FeB+
0.1 g/L 99.8%

F ez+
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2.3 90% Ca Mg
Ca Mg
2 24
[11-14]
NH4HCO;
45~55 pH 3.0~3.5 1.2 pH=7.2~7.5 200 r/min
lh 2 40~50 2h
45~55 MeSO4(Me Fe,Mn Zn)
pH 4.5~5.0 1.0~1.5 h 6
3.0 30% 6 Ni
Si ( )
5 Pb Sb  Se 38><10°°
3
Table 3 Concentration of main metals in leached solution and their leached rates
HgL™) 1%
/mL Fe Mn Zn Fe Mn Zn
1 480 43.90 2.28 37.01 92.42 36.50 90.60
2 370 57.60 3.09 47.22 93.47 38.06 89.10
3 490 42.80 2.15 36.56 91.98 37.65 91.06
4 475 44.00 2.33 37.24 91.67 36.83 90.20
454 47.07 2.46 39.51 92.38 37.26 90.24
4 Fe Mn Zn
Table 4 Composition of Fe, Mn, Zn in reducing solution and their prescription
L NgL™ 1%
Fe Mn Zn m(Fe,03):m(Mn3;0,4):m(Zn0O) Fe,04 Mn;04 ZnO
1 1325 54.60 12.97 13.73 68.98:15.91:15.11 0.554 0.063 -2.516
2 1150 62.60 14.45 16.02 69.11:15.49:15.40 0.743 —2.579 —0.645
3 1170 64.10 15.61 15.96 68.81:16.27:14.92 0.306 2.327 —3.742
4 1285 58.00 14.09 14.39 68.88:16.24:14.88 0.408 2.138 —4.000
12325 59.83 14.28 15.03 68.94:15.98:15.08 0.496 0.503 —2.710
5
Table 5 Content of impurity elements and their removal rates in reducing solution and purification solution
Ca Mg Pb Cd Sb Ni Sn Cr Se Co
/mgL™") 54750  322.50 5.00 0.50 5.00 1.25 1.00 0.50 5.00 7.50
/(mgL™") 14500  182.50 0.25 0.25 0.25 1.25 0.25 0.25 0.25 5.00
1% 71.70 30.63 94.58 45.83 94.58 9.72 63.89 45.83 94.58  28.78
6
Table 6 Impurity contents of coprecipitation powder 1%
Ca Mg Si Cu Pb Ni Cr Al Co Cd
0.0180 0.008 5 0.003 8 0.003 3 0.001 2 0.0170 0.002 8 0.007 8 0.000 3 0.000 2
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) 40

95
1.15

a 90~
200 r/min
25h 4:1
b.
C.
Ca 0.018 0%

Mg 0.008 5% Si0.003 8% Al10.007 8% Ni 0.017 0%

Pb 0.

(1]

(2]

(31

(4]

(3]

001 2% Cu 0.003 3% Cr 0.002 8% Cd 0.000 2%
d.
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