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Table 1 Components of multi-elements of the raw talc

MgO AlO,4 CaO MoO, SrO Cl

Sio, P,0, TiO, Fe0, SO, K0

32.09 0.392 1.87 0.006 0.006 8 0.051

61.23 0.018 0.022 0.966 7 1.58 0.008

1

1

J |
1
l L 1 | {

é 1.() 1‘5 Zb 2.5 3‘0 3‘5 4‘0 4.5 5‘0 5‘5 6‘0 6.5 7‘0
20/°)
B 1 BAET XRD
Fig.1 XRD pattern of the raw talc
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Fig.4 Effect of the intensity of mechanochemical activation
on the separation of Zn** and Cd**
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Fig.5 Effect of talc dosage on the separation of Zn*" and Cd*
after mechanochemical activation
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Efficient Separation of Zn** and Cd** Ions in Solution by the
Mechanochemically Activated Talc

LIU Chungi', MA Tian', MAO Yongwei', LI Zhao', CHEN Min?, DAI Shujuan', GUO Xiaofei',

ZHAO Tonglin'

(1.School of Mining Engineering, University of Science and Technology Liaoning, Anshan 114051,
Liaoning, China; 2.School of Resources and Environmental Engineering, Wuhan University of Technology,
Wuhan 430070, Hubei, China)

Abstract: Natural silicate clay minerals are widely used in the purification of heavy metal polluted
wastewater and resource recovery. In this case, mechanochemical activation technology has been used to
effectively improve the chemical reaction activity of natural clay mineral talc, and enable the efficient
separation and recovery of Zn*" and Cd** ions in mixed solution. A large number of Mg*" and OH" were
released from the structure of talc, after mechanochemical activation, and Zn*" can be selectively precipitated
in the form of bechererite, in the presence of SO,*. By adjusting the mechanochemical activation intensity,
reaction temperature, talc dosage and metal salt type, etc., a considerable separation effect with 112.01 mg/g
of Zn*" removal and 16.92 mg/g of Cd*" removal was obtained, at the optimum conditions. The
mechanochemical activation of clay minerals in nature shows a favorable application potential in the disposal

of heavy metal wastewater as well as the separation and utilization of renewable polymetallic resources.
Keywords: Talc; Mechanochemical activation; Zinc-cadmium separation; Wastewater purification;
Resources recovery
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