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The Depression Effect and Mechanism Analysis of Locust Bean Gum
in Flotation Separation of Chalcopyrite from Pyrite

GUO Wei, PENG Jinxiu, FENG Bo, ZHANG Wenpu, NING Xianghan, ZHU Xianwen, CHENG Yuxin
( School of Resource and Enviromental Engineering, Jiangxi University of Science and Technology, Gan-
zhou 341000, China)

Abstract; The flotation separation of chalcopyrite from pyrite using locust bean gum as depressant
has been studied and the mechanism has been discussed. The results show that both chalcopyrite
and pyrite are floatable in the tested pH range from 3 to 9, and the flotation separation of chalcopy-
rite from pyrite cant be realized without the addition of depressant. Locust bean gum can adsorb on
the surfaces of both chalcopyrite and pyrite and depress the flotation of these two minerals. But the
depressing intensity and adsorption way of locust bean gum on chalcopyrite and pyrite are different.
The adsorption way of locust bean gum on chalcopyrite surface is chemisorption, while pyrite is ab-
sorbed by physical way. After the addition of locust bean gum, pyrite flotation recovery was low un-
der all the test pH. Different from pyrite, the recovery of chalcopyrite is high under the condition of
pH less than 9 and is low under strong base conditions. The flotation test on mixed mineral sindi-
cates that the use of locust bean gum as depressant can achieve the flotation separation of chalcopy-
rite from pyrite. A concentrate with Cu grade of 21.67% and recovery of 82. 13% was achieved
with the addition of 100 mg/L locust bean gum at pH 7. This study provides an excellent organic
depressant for high efficiency separation of copper and sulfur.
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Fig.1 The molecular structural formula of Locust bean gum
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Fig.2 X —ray diffraction of minerals
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Table 1 The chemical composition of chalcopyrite and pyrite
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Fig.3 Effect of pH on the flotation of chalcopyrite and pyrite
in the absence of depressant
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Fig.4 Flotation of chalcopyrite and pyrite as a function

of locust bean gum dosage
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Fig.5 Flotation of chalcopyrite and pyrite as a function of pH
in the presence of locust bean gum
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Table 2 Effect of locust bean gum on the flotation separation
of mixture minerals
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Fig.6 The adsorption behavior of locust bean gum on

chalcopyrite and pyrite surface
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Fig.7 Zeta potential versus pH for chalcopyrite and pyrite
with and without locust bean gum
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Fig. 8 Infrared spectra of chalcopyrite and locust bean
gum before and after action
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Fig.9 Infrared Spectra of pyrite and locust bean gum before
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