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Abstract

Zinc oxide fume dusts as raw material were leached with NH3-NH.Cl solution. The arsenic and flu-
orine in leaching solution were removed with FeCl; and CaCl; respectively. After the zinc powder
displacement process and activated carbon adsorption treatment, precipitation of Zn(NHs):Cl;
was carried out by adjusting the pH value of leaching solution with concentrated hydrochloric acid.
Then active zinc oxide was prepared from two-step hydrolytic conversion of Zn(NHs).Cl; followed
by calcination. The results show that the zinc leaching rate is more than 98% at the condition of 4
mol/L NH4Cl, 2 mol/L NH3-H;0, leaching temperature and leaching time of 50°C and 1 h. The re-
moval rates of arsenic and fluorine are 99.7% and 98.5% respectively when the molar ratio of Fe
to As is 5 and Ca to F is 1. The precipitation rate of Zn(NHs3).Cl; reaches its maximum, which is
82.85% at pH = 6.7. The products of two-step hydrolytic conversion are Zn(OH)1.cClo.« and Zn(OH):
in sequence. Active zinc oxide is finally obtained by calcination at 500°C for 2 hours. The quality of
product is up to the standards of HG/T2572-2012 and the direct recovery rate of zinc is above
80%.
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Table 1. The main chemical composition of zinc oxide fume dusts
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Figure 1. The process of preparing active zinc oxide from
zinc oxide fume dusts
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Figure 2. Effect of NH,Cl concentration on leaching rate of

fume dusts, reaction temperature = 50°C,reaction time =1 h
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Table 2. The main chemical composition of leaching residue
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Figure 3. Effect of NH5-H,O concentration on leaching rate
of fume dusts, reaction temperature = 50°C,reaction time =1 h
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Figure 4. X-ray diffraction pattern of leaching residue
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Figure 5. Effect of molar ratio of ferric to arsenic on As re-
moval, reaction temperature = 25°C, reactiontime = 30 min
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Figure 6. Effect of molar ratio of calcium to fluorine on F re-
moval, reaction temperature = 25°C, reactiontime = 1h
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Table 3. The concentration of impurities in the solution after purifications (mg/L)
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Figure 7. X-ray diffraction pattern of the precipitation
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Figure 8. X-ray diffraction pattern of the first hydrolysis
product, the liquid-solid ratio = 5:1, reaction temperature =
80°C, reaction time=1h
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Figure 9. X-ray diffraction pattern of the secondary hydroly-
sis product, the liquid-solid ratio = 5:1, reaction temperature =
80°C, reaction time=1h

9. TRIKBEEL M XRD BiE, S&ELE= 5:1, R
mE 80°C, RMZATE 1h

® ZnO

Intensity (a.u.)

20 . 30 40 50 60 70 80
20 (degree)

Figure 10. X-ray diffraction pattern of the preparative active zinc
oxide, calcination temperature = 500°C, calcination time =2 h
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Table 4. The comparison of active zinc oxide product indexes prepared by experiment with standard indexes
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