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Table 1 Chemical multi-elements analysis results of raw serpentine

MgO Al O, CaO Fe,0,4 PbO Cl Si0, P,0; MnO 7n0 SO, TS
39.76 0.10 0.26 1.02 0.01 0.01 46.22 0.05 0.03 0.01 0.01 12.52
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* Iegra Table 2 Orthogonal test with three factors and three levels
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Fig.1 XRD pattern of the raw serpentine
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Table 3 Results of the orthogonal test

SER S A B C  pHfi Mg"®HE
1 1 1 1 7.82 3.62
2 2 2 2 9.68 12.44
3 3 3 3 10.14 13.68
4 1 2 3 9.12 1.30
5 2 3 1 10.28 12.76
6 3 1 2 10.04 11.93
7 1 3 2 9.30 3.28
8 2 1 3 10.00 6.56
9 3 2 1 10.32 12.06
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Fig.2 Effect of nickel salts species on the removal of
nickel ions
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Fig.3 Effect of the activated serpentine dosage on the removal
of nickel ions
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Fig.4 Effect of the activated serpentine dosage on the removal
of nickel ions
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Fig.5 Changes in Mg®" dissolution and pH value before and
after treatment by mechanochemical activated serpentine
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Fig.6 FTIR spectra of serpentine before and after nickel ion
treatment
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Abstract: This is a paper in the field of metallurgical engineering. In this paper, natural clay mineral
serpentine was subjected to mechanochemical activation (MA) for the highly-efficient removal of Ni (II) in
wastewater and simultaneous recovery of metal nickel as secondary resources. The effectiveness of
serpentine for precipitation and recovery of Ni was investigated, with the process mechanism analyzed. The
results showed MA of serpentine led to the disordering of the stable crystal structure of serpentine, thereby
resulting in the release of large amounts of Mg>" ions and hydroxyl group in aqueous solution, and the
resultant interaction between Ni (1) and OH-, with the formation of amorphous Ni(OH), as sediments. The
maximum processing capacity of activated serpentine for Ni (1) reached up to 226.04 mg/g, meanwhile the
final Ni (I[) concentration met up with the national discharging standard, indicating the feasibility of
remediation of heavy metal contaminations by a very low dosage of activated serpentine. Concluded from
these results, mechanochemical activation can be expected to boost the reactivity of natural serpentine,
thereby improving the utilization efficiency of low-cost serpentine for the clean-up of environment pollutions
and recovery of metal resources, which is conducive to promoting the green development of mineral-
resource-environment cross-fields.

Keywords: Serpentine; Crystal structure of serpentine; Mechanochemistry; Nickel ions; Chemical
precipitation; Secondary resource recovery; Metallurgical engineering
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Influence of Minerals Mechanical Properties on Grinding of Copper
Smelting Slags Main Components

Wang Chengwen, Sun Lei, Sun Wei, Cao Xuefeng, Gao Zhiyong, Wu Jiangqiu
(School of Minerals Processing and Bioengineering, Central South University, Changsha, Hunan, China)

Abstract: This is a paper in the field of mineral processing engineering. Copper smelting slag is a kind of
important secondary resource of copper. Crushing is the basis and prerequisite for the separation and
enrichment of copper minerals in copper smelting slag. Based on the analysis of process mineralogy, the
mechanical properties of the main copper minerals, natural copper and chalcocite, and the main gangue
mineral glass in copper smelting slag were determined, including uniaxial compressive strength, bending
strength, impact strength, and ductility. The relationship between mechanical properties of minerals and
grinding were studied. The results showed that the main copper minerals, natural copper and chalcocite, in
copper smelting slag were with lower uniaxial compressive strength, bending strength, and impact strength
than glass, so they were both more likely to be crushed than glass.Natural copper had better ductility to be
ground in the form of coarse-grained flakes and could be separated from other minerals. Poor ductility of
chalcocite made it easier to be ground into fine-grained products.The grinding results of copper smelting slag
were consistent with the analysis of mineral mechanical properties, which indicated that it was effective and
feasible to analyze and study the mineral crushing by mineral mechanical properties.

Keywords: Copper smelting slag; Process mineralogy; Mechanical properties; Grinding; Mineral processing
engineering
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