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Fig. 1 XRD patterns of apatite(a) and calcite(b)
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Table 1 Flotation separation results of apatite/calcite artificial mixed minerals

Reagent scheme Product Yield/% P,05 grade/% P,05 recovery/%
Concentrate 90.68 17.85 90.44
HEDP: 0 mg/L .
» Tailings 9.32 18.36 9.56
NaOl: 2X 10" mol/L
Feeds 100.00 17.90 100.00
Concentrate 47.91 27.98 7491
HEDP: 15 mg/L .
» Tailings 52.09 8.62 25.09
NaOl: 2X 10" mol/L
Feeds 100.00 17.90 100.00
Concentrate 46.12 28.27 72.85
HEDP: 20 mg/L .
» Tailings 53.88 9.02 27.15
NaOl: 2X 10" mol/L
Feeds 100.00 17.90 100.00
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Fig. 5 Effects of pH value on zeta potential of calcite(a) and apatite(b)
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Effect of HEDP on flotation separation of apatite from
calcite using sodium oleate as collector

LIU Cheng, ZHENG Yun-fei, YANG Si-yuan

(School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: A depressant hydroxy ethylidene diphosphonic acid (HEDP)was introduced as the depressant for the
flotation separation of apatite from calcite using sodium oleate (NaOl) as a collector. The microflotation results
show that both apatite and barite have good floatability in the presence of NaOl. The addition of HEDP
significantly depresses the calcite flotation while it only slightly affects apatite flotation. Mixed minerals flotation
results confirm that the efficient flotation separation of apatite from calcite can be achieved using HEDP as a
depressant. Zeta potential measurements indicate that HEDP can interact with both apatite and calcite surfaces.
HEDP-treated apatite prevents the NaOl adsorption onto the calcite surface rather than the apatite surface.
Considering the molecular structure of HEDP and the atomic arrangement of mineral surfaces, the O(P—=0)—0
(P=0) distance of HEDP only matches well with the Ca—Ca distance on the calcite surface, which may lead to
the stable HEDP adsorption onto the calcite surface instead of apatite surface. In addition, the different anionic
groups on apatite and calcite surfaces also cause the various electrostatic repulsive forces with HEDP. Thus, the
adsorption of HEDP onto the calcite surface is stronger than that onto the apatite surface, then, the selective
depression of calcite can be achieved in the apatite flotation.

Key words: apatite; calcite; sodium oleate; HEDP; flotation separation
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