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Physicochemical Properties of Residue from Zinc Smelter
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ABSTRACT

A large amount of zine residue arc usually preduced from zine hydrometallurgy. The prelimunary characterization of the zinc
residue is aimed at its recycling Lo be umportance (o the zine mdustry. The zine tesidue was washed several times with distilled
water. With this treaimen! about 40% of the scluble matenals were removed from the zine residue In the thermal gravimetry
analysis, about 6~10% of weight loss occumed n the 400°C range. duc to the decomposition of zine residne to yield hema-
lite{Fe;05} The decomposition of sulphates starls at about 732°C. From this mvestigation, mawm peaks of the zine residue were
formed o be ; ZnFe.0y, Fe,Os, ZnS0O, « HyO, Fes(S0)s, Pba(S0y4)3, and CunSi0; + xH,0O
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2.1. The Jarosite Process
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3Fe’ 4 280" 4+ M*+6H,0=MFe,(SO),(OH) +6H "
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2.2. The Goethite Process
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23. The Hematite Process

Hematite =44 AAEEo Axle] oF 200°C, 2
MPa2] kil M o] Foiz]7] wWiie] 7iab v},
Antoclaved] M 8] HFAZRL ok 2a)7ho|o] Altdake] 2]
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2Te 4 2H,0+1/20,=Fe, O +4H*

Residue Composition ol residue(%)
Process Precipitate
(tonfton -conc.) Fa Zn g
Jarosite MFe3(80,).(0H), 04 25-30 4nfs 10-12
Geothite o-FeOOH 0.25 400~45 5~10 2.5~5
Hemalite o-Fe, 04 0.18 50~60 0.5~1 2~3
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Table 2. Chemical composition of the zinc residus
(unit : wt %)

Elements wt% |Elements| wt% | Elements | wit%
Total Zn 1391 Cl 0.047 Sb 0.046
waes solwblel gy | ooz | Ge | 00077
Tatal Fe 37.26 T 0.027 Sn 0.0075
Total
3 4 .
Sulphate 4.66 CaQ | 0.34 AlLO; 13
Cu (.58 Mn 0.22 Insaluable| 3.23
Cd 0.05 Ag 125 gft Pb 1.54
As 0.3 Si0, | 2.77
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Table 3. Chemical analysis of the zinc residue afier heat trcatment and reduction {unit ; wt %)
Element | 5, Pb Si Cu Al Ca Mn cd
Process
Roasting (1150°C, Zhr) 19.37 2.32 197 1.16 1.20 0.65 057 011
Reduction (20.w(%C) " -
(1000°C, 1hr) 1.31 49 ppm 2.16 222 1.83 1.06 0.95 21 ppm
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Tahle 4, Weaght change of the zinc residue after waler washing

Result Weight loss(%)
washing (105°C, overnight)
as ieceived 28
1 washed 7
2 washed 42
3 washed 3
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Fig. 2. Particle size distribution of the zinc residue.
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Fig. 3. Difterential thermal analysis trace ol zinc residue.
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Fig. 4. Comparison of the thermal gravimetric analysis
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washed’ of the zinc residue.
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Table 5. Melal jons from zinc residuc after water washing

(umit ; ppm)
W Element Fe Ph s
1 <0.] 0.23 11
2 <0.1 0.17 6.2
3 <01 0.17 17
4 <0.1 0.17 3.1
5 <0.1 0.17 24
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