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Influence of mineralogical characteristics of nickel smelting slag on
recovery of nickel and copper by flotation
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2. School of Minerals Processing Bioengineering, Central South University , Changsha 410083 , Hunan , China)

Abstract: In order to recycle valuable metals such as nickel and copper in nickel smelting slag,a nickel smelting slag in
China is taken as the research object, the limitations of mineralogical characteristics of nickel smelting slag on the recovery
of nickel and copper in flotation are deeply analyzed, and it is proposed to optimize the crystallization state of valuable
metals nickel and copper by source roasting modification, so as to improve the recovery rate of nickel and copper
flotation. The results show that,the grades of nickel and copper are 0. 8% and 0. 31% ,respectively, accounting for about
20% of the oxidation state and residual state with poor floatability, and the nickel and copper with good floatability are
mainly found in nickel pyrite , bornite and polydymite , but these three mineral phases are mostly scattered among the silicate
minerals in the form of fine grains and irregularities, and it is difficult to achieve monomer dissociation, and the poor
crystalline state of nickel and copper leads to the flotation recovery rate of only 24.61% and 38.77%,
respectively. Optimizing the crystallization state of nickel-copper in the slag has become the key to improving the flotation
recovery. After roasting modification, the proportion of nickel and copper in the metal state and sulfide state with good
floatability is over 90% ,and the flotation recovery rate is also increased by 41. 55% and 41.23% respectively.
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Fig.1 Oxygen enriched top blowing nickel smelting

process and flow chart of nickel sedimentation
slag crushing preparation
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Fig. 2 Closed-circuit flotation test flow chart of nickel

smelting slag
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Fig. 3 Roasting modification test flowsheet of nickel

smelting slag
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Fig.4 Chemical composition and mineral composition of nickel smelting slag
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Fig. 5 Particle size distribution of valuable minerals

in nickel smelting slag
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Fig. 6 Distribution relationship of main minerals in nickel smelting slag
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Table 1 Degree of liberation of nickel and copper minerals in nickel smelting slag with different grinding fineness and

embedding relations between different minerals %
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64.99 55.38  6.27 1.93 4.79 31.63 0.82 — 2.11 4.6l 69.59  22.87
i?ﬁ 87.86 68.14  5.31 2.18 3.42 20.95 1.24 — 1.77 5.01 67.16 24.82
92.02 72.22  4.08 3.54 3.006 17.10 1.49 — 1.61 5.06 66.61 25.23
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Table 3 Closed-circuit flotation test results of nickel

smelting slag
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Table 4 Occurrence state of nickel and copper in

modified nickel smelting slag %0
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Table 5 Closed-circuit flotation test results of modified

nickel smelting slag %
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