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Dispersive mechanism of sodium hexametaphosphate on
flotation of copper-nickel sulphide

LONG Tao, FENG Qi-ming, LU Yi-ping

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: Through flotation tests, sedimentation experiments, zeta potential measurements, infrared spectroscopic
analysis and observation under microscope, the effect of sodium hexametaphosphate (SHMP) on the flotation of
copper-nickel sulphide was investigated, and the dispersive mechanism of sodium hexametaphosphate was studied. The
results of tests on artificial mixed mineral show that the hetero-coagulation between pentlandite and serpentine decreases
the flotation recovery of pentlandite, the sodium hexametaphosphate can fulfil the flotation separation of pentlandite and
serpentine by promoting the dispersion of artificial mixed mineral. The flotation results of copper-nickel sulphide ores
indicate that sodium hexametaphosphate can disperse pulp effectively. The qualified nickel concentrate products can be
obtained by two roughing with total nickel recovery of 80.27%. The mechanisms demonstrate that the sodium
hexametaphosphate adjusts the surface potential of serpentine through chemical adsorption and dissolving magnesium
ions from serpentine surface, and then disperses pentlandite and serpentine.
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Table 1 Sizes of samples

Sample dyo/um dso/um doo/pm
Serpentine 1.65 3.94 13.62
Pentlandite 6.83 43.27 121.36
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Fig. 1 Effect of SHMP on dispersion of pentlandite and

serpentine
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Fig. 2 Microphotographs of pentlandite and serpentine in

aqueous solution in absence and presence of SHMP at pH=9:
(a) Without reagent; (b) p(SHMP)=100 mg/L
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Fig. 3 Effect of SHMP on flotation of artificial mixed

minerals
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Fig. 4 Flotation flow sheet for Kami low grade copper-nickel sulphide ore
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Table 2 Flotation results of Kami low grade copper-nickel sulphide
Grade/% Recovery rate/%
Number Dosage of Product Yield/%
SHMP/(g't ) Ni Cu Ni Cu
0 Concentrate 1 4.86 3.141 0.910 46.54 36.25
0 Concentrate 2 6.48 1.382 0.749 27.30 39.78
Summation 11.34 73.84 76.03
0 Middling 1 3.56 0.563 0.206 6.11 6.01
1
0 Middling 2 3.23 0.370 0.138 3.64 3.65
0 Middling 3 2.39 0.270 0.112 1.97 2.19
Tailing 79.48 0.059 0.018 14.44 12.11
Total 100.00 0.328 0.122 100.00 100.00
500 Concentrate 1 3.19 6.430 2.843 62.92 68.19
150 Concentrate 2 4.57 1.238 0.364 17.35 12.51
Summation 7.76 80.27 80.70
100 Middling 1 3.13 0.496 0.138 4.76 3.25
2
100 Middling 2 2.05 0.336 0.112 2.11 1.73
100 Middling 3 1.95 0.239 0.086 1.43 1.26
Tailing 85.11 0.044 0.021 11.42 13.07
Total 100.00 0.326 0.133 100.00 100.00
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Fig. 5 Effect of SHMP on dispersion of Kami low grade
copper-nickel sulphide
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Fig. 6 Effect of SHMP on Zeta-potential of pentlandite and

serpentine
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Fig. 7 Infrared spectra of serpentine in absence and presence
of SHMP
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Fig. 8 Effect of SMHP on dissolution of Mg on surface of

serpentine
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