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Influence of ultrasonic irradiation on ammonia leaching of
zinc from low-grade oxide zinc ore

ZHANG Yu-mei, LI Jie, CHEN Qi-yuan, DING Hong-qing

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The influence of ultrasonic irradiation on the ammonia leaching of zinc from low-grate oxide zinc ore from
Lanping was studied. The results show that the maximum leaching rate of zinc is 69.4% in NH;-NH4C1-H,O solution for
3 h in the absence of ultrasonic. The ultrasonic can shorten the reaction time obviously. The leaching rate of 61.8% is
obtained in just 20 min with ultrasonic irradiation while it needs 80 min in leaching process without ultrasonic irradiation.
The influence of ultrasonic irradiation on the zinc leaching process is strongly related to the reaction temperature,
leaching agent concentration, as well as molar concentration ratio of NH4CI to NH4OH. The influence of ultrasonic
irradiation on the zinc leaching process is obvious at lower temperature, lower leaching agent concentration, and higher
molar concentration ratio of NH,4Cl to NH4OH, so it is expected to decrease the reaction temperature, molar concentration
of NH,OH and obviously shorten the reaction time with ultrasonic irradiation. At the same time, the selectivity to zinc
leaching is high in ultrasonic intensified ammonia leaching process of low-grade oxide zinc ore.
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Table 1 Main compositions of original ore (mass fraction, %)

Pb Zn Cd Fe S C SiO, ALO; CaO MgO

0.99 5.850.095 4.36 2.70 3.30 47.52 3.85 13.46 0.52
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Table 2 Phase analysis of original ore

Phase wW(Zn)/%
ZnO 4.17
ZnS 1.48

Zn0O-Fe, 03 0.20
Total zinc 5.85
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Fig.1 Experimental apparatus for leaching with ultrasonic:
1—Sample; 2—Ultrasound probe; 3—Ultrasound generator;
4 — Programmable thermostated bath; 5-— Double-jacketed

reactor; 6—Magnetic stirrer
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Fig.2 Effect of ratio of liquid to solid on leaching rate
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Fig.3 Effect of reaction time on leaching rate
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Fig.4 Effect of temperature on leaching rate
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Fig.6 Effect of ultrasonic on leaching rate at different temperatures: (a) 25 C; (b) 30 C; (c) 40 C; (d)50 C
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Table 3 Elemental compositions of leaching liquid

Composition of leaching liquid/(mg-L™")

Element Leaching without Leaching with
ultrasonic ultrasonic
Zn 2125 23458
Pb 1.1 1.2
Cd 25.8 28.3
Mn 0.9 0.9
Mg 1.3 1.1
Al 0.1 0.3
Fe 0.02 0.01
Ni 0.5 0.5
Ca 10.6 11.5
Cu 0.7 0.9
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