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Flotation separation of scheelite and calcite at
ambient temperature using new quaternary ammonium salt as collector

YANG Fan, YANG Yao-hui, LIU Hong-wei, SUN Wei

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

Abstract: The flotation behavior of scheelite and calcite, the flotation separation of artificial mixed minerals with
scheelite and calcite and the flotation of ores from Shizhuyuan by using dioctyl dimethyl ammonium bromide (DDAB)
were all investigated. The results show that, in the flotation of scheelite, calcite and their artificial mixed minerals, DDAB
exhibits a strong collecting and selective ability for scheelite, which is much better than that of oleic acid, and the best
separation can be achieved over pH range of 8—10. Also, the grade and recovery of concentrates reach 51.63% WO; and
43.83%, respectively, in the flotation of scheelite from Shizhuyuan at ambient temperature with DDAB. All above proves
that DDAB is a new effective collector for ambient-temperature concentrating scheelite. Furthermore, the mechanism of
DDAB interacting with scheelite were investigated through analysis of zeta potentials of scheelite and calcite, FTIR
analysis and quantum chemical analysis of the interaction between DDAB and scheelite, and the conclusion was that they
interact through electrostatic forces.
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Fig. 1 Flow sheet of froth micro-flotation of pure minerals
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Fig. 2 Flow sheet of flotation of scheelite from Shizhuyuan with DDAB as collector
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Fig. 4 Relationships between recovery of scheelite and calcite

with pH value using DDAB and oleic acid as collector
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DDAB and oleic acid as collector
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Table 1 Results of flotation of scheelite from Shizhuyuan at

ambient temperature with DDAB as collector

Productive

Product rate/% Grade/% Recovery/%
Ks 3.73 0.39 3.63
K 0.34 51.63 43.83
M, 2.80 1.48 10.35
M, 2.30 0.82 4.71
M; 2.62 0.49 3.20
M, 1.09 0.37 1.00
M; 0.51 0.74 0.93
Mg 3.93 1.82 17.90
X 82.68 0.07 14.45
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Fig. 6 FTIR spectra of scheelite in presence and absence of
0.2 mmol/L DDAB
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Fig. 7 FTIR spectra of calcite in presence and absence of 0.2
mmol/L DDAB
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Fig. 9 Relationship between zeta potentials of scheelite and
calcite in pure water with pH value and results of flotation
separation of artificial mixed minerals using DDAB as

collector
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presence of DDAB: (a) Scheelite before interaction;

(b) Scheelite after interaction
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plane of DDAB (a) and parallel with carbon-chain plane (b)
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