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Table 1 Chemical composition of scheelite and calcite

Mass fraction/%

Sample
WO3 Fe SIOZ A1203 CaO
Scheelite 80.50 - - - 19.39
Calcite - 0.21 0.52 0.22 55.47
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Fig. 1 Effect of mole ratio of sodium oleate to P123 on
flotation of scheelite and calcite (c(collector)=1X10"* mol/L,

pH=7)
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Fig. 2 Effect of collector on flotation of scheelite and calcite

at different pH values (c(collector)=1X 10"* mol/L)
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Fig. 3 Effect of collector dosage on flotation of scheelite and

calcite (pH=7)
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Fig. 4 Effect of sodium alginate on flotation of scheelite and
calcite at different pH values (c(collector)=1 X 10™* mol/L,
c(sodium alginate)=3 mg/L)
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Fig. 5 Effect of sodium alginate dosage on scheelite and

calcite flotation (c(collector)=1 X 10"* mol/L, pH=7)
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Fig. 6 Effect of calcium ion on scheelite and calcite flotation

at different pH values (c(collector)=1X10"* mol/L, ¢(Ca*")=

1X 107 mol/L)
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Fig. 7 Effect of calcium ion on depression behavior of

sodium alginate (c(collector)=1 10"* mol/L, pH=7)
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Table 2  Flotation separation of scheelite-calcite mixture

. WO, Scheelite  Recovery
Product Yield/%
grade/%  content/% rate/%
Concentrate ~ 31.75 64.97 80.71 77.47
Tailing 68.25 8.79 10.92 22.53
Mixed ore 100 26.63 33.08 100
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Fig. 8 Adsorption behavior of sodium alginate on mineral

surfaces (pH=7)
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Fig. 9 Full spectrum scanning spectrogram of calcite surface

before (a) and after (b) interaction with sodium alginate
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Table 3 Element composition of surface of calcite before and

after interaction with sodium alginate

Mass fraction/%

Sample

C o Ca
Calcitetsodium alginate 56.14 33.67 10.19
Calcite 49.29 40.13 10.58
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Fig. 10 Resolved narrow scan C spectrum: (a) Calcite; (b)

Calcite treated with sodium alginate
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Fig. 11 Resolved narrow scan Ca spectrum: (a) Calcite; (b)

Calcite treated with sodium alginate
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Role and mechanism of combined collector and
sodium alginate in flotation separation of scheelite and calcite

FENG Bo, ZHANG Wen-pu, GUO Wei, PENG Jin-xiu, LUO Guo-dong, WANG Hui-hui

(Jiangxi Key Laboratory of Mining Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The role of combined collector and depressant sodium alginate in the flotation separation of scheelite from
calcite was studied, the effect of calcium ion on the separation of scheelite and calcite was analyzed, and the depression
mechanism of sodium alginate on calcite was discussed. The results show that, compared with the commonly used
collector sodium oleate, the combine use of sodium oleate and polyether P123 improves the recovery of scheelite while
decreases the recovery of calcite, but the flotation separation of scheelite and calcite can not be achieved by using
collector only. The depressant sodium alginate can be adsorbed on the surface of both scheelite and calcite, but the
adsorption amount on calcite surface is greater than that on scheelite surface. So sodium alginate has selective depression
effect on calcite. The presence of calcium ion has little effect on the flotation of scheelite and calcite, and also does not
influence the depression effect of sodium alginate. The flotation separation of scheelite and calcite can be achieved using
sodium alginate as depressant. XPS analysis shows that the characteristic adsorption peak of calcium ion on calcite
surface displaces obviously after interacting with sodium alginate, which illustrates that the adsorption of sodium alginate
on calcite surface mainly through chemical reaction of sodium alginate with calcium calcite surface.

Key words: scheelite; calcite; combined collector; sodium alginate; flotation separation
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