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Fig.1 XRD patterns of chalcopyrite(a) and sphalerite(b)
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Table 1 Chemical composition of chalcopyrite and sphalerite

Mass fraction/%

Sample
Cu TFe S Zn
Chalcopyrite 33.45 29.27 3345 -
Sphalerite - - 19.01 77.25
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Fig.3 Effect of pH on flotation of chalcopyrite and sphalerite
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Fig. 4 Effect of xanthan gum dosage on flotation of
chalcopyrite and sphalerite
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Fig. 5 Effect of pH on depression effect of xanthan gum on
chalcopyrite and sphalerite
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Fig. 6 Adsorption behavior of xanthan gum on chalcopyrite

and sphalerite
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Fig. 8 Scanning spectrogram of sphalerite before(a) and

after(b) adsorption of xanthan gum

14.99%. w5 IG, NSRRI G R A A K
AR, B C JTCRAXIR RGN T 14.98%, O JuaAH
XTI NN T 11.65% . 2 1HI 70 3R AHH A FE I AR A4 it B
TR JRAE N R R AR T e

R DNV R 8 TR B T S 26 1 &% o s AL
ARSI, X N 3R T & 70 =T XPS %8 X4
ST

P 9 i~ AN 2R TH S JCER I XPS % X FH 1
Kl B 9@ s, SIRRIERTET, 2EREE 1 S 2s
A X G AL A6 161.51 eV A1 162.90 eV 40 H B
THRRIENE, ARSI S A ST AN ST B, AR
BELL ZnS JERAEAEINEEN 3R, HH0 /- A AE A AL I
Fo HE o)A, EIFERERG, S*RFENIIE T
B BB A R AL, T ST AR W A i 7 B
162.90 eV #2315 162.71 eV &, WHFHERAS ZnS
TER, HIBRED S NEET RPN AT PR
A SONE T PR B

B 10 Fros N B R IR S NG VR F AT /S Zn TG R



1206 hEA O RYR 2020 4% 5

(@) b
161.51 ®)

161.51

2.90
2.71
M M
175 170 165 160 175 170 165 160
Binding energy/eV Binding energy/eV

B9 TRER R i T a4 X A

Fig. 9 Resolved narrow scan S 2s spectra: (a) Sphalerite; (b) Sphalerite treated with xanthan gum
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Fig. 10 Resolved narrow scan Zn 2p3/2 spectra: (a) Sphalerite; (b) Sphalerite treated with xanthan gum
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Role and mechanism of xanthan gum in
flotation separation of chalcopyrite and sphalerite

FENG Bo, GUO Yu-tao, WANG Tao, PENG Jin-xiu, NING Xiang-han, WANG Hui-hui

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

Abstract: The effect of xanthan gum on flotation behavior of chalcopyrite and sphalerite was studied and the depression
mechanism of xanthan gum on sphalerite was investigated through flotation test, adsorption test, zeta potential test and
X-ray photoelectron spectroscopy(XPS) analysis. The flotation results show that chalcopyrite and sphalerite have good
flotability and it is difficult to separate them when potassium butyl xanthate is used as collector. Xanthan gum has strong
depression effect on sphalerite and the depression effect is not affected by pH, but its depression effect on chalcopyrite is
weak and increases with the decrease of pH. With xanthan gum as depressant, the flotation separation of chalcopyrite and
sphalerite can be achieved in the pH range of 7-11. The adsorption test and zeta potential analysis results show that
xanthan gum can absorb on the surfaces of both chalcopyrite and sphalerite, but the adsorption amount on the surface of
chalcopyrite is significantly higher than that on the surface of sphalerite, which also has a greater influence on the surface
properties of sphalerite. XPS analysis results show that xanthan gum mainly adsorbs on the sphalerite surface through
chemical reaction with the zinc oxide or zinc hydroxide that formed on sphalerite surface. So xanthan gum adsorbs more
easily on sphalerite surface as it is easier to oxidize than chalcopyrite.

Key words: chalcopyrite; sphalerite; xanthan gum; flotation; depression mechanism
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