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Experimental Study on Flotation of Low-Grade Copper Sulfide Ore

LYU Bingchao
( Zinjin Mining Group Co., Ltd., Shanghang 364200, Fujian, China)

Abstract ; Based on flotation tests of a low-grade copper sulfide ore, a processing technique was developed, composed of
flash flotation of Cu, Cu-S bulk flotation, and Cu-S separation after regrinding of roughing concentrate from bulk
flotation. Effects of factors on flotation were also explored, including grinding fineness, flotation reagent, regrinding
fineness of roughing concentrate from bulk flotation. Ammonium dibutyl dithiophosphate was used as the collector for Cu
in the flash flotation, a combination of ammonium dibutyl dithiophosphate and butyl xanthate as the collector for Cu-S
bulk flotation, lime as a sulfur depressant, and terpineol oil as a frother. With grinding fineness of —0.074 mm 60% and
regrinding fineness of —0.045 mm 70%, a closed-circuit test for the raw ore assaying 0.40% Cu and 2.45% S produced
a bulk copper concentrate grading 19.49% Cu at 87.68% recovery, and a sulfur concentrate grading 48.65% S at
35.11% recovery. It is concluded that efficient separation and enrichment of copper and comprehensive recovery of sulfur
from this low-grade copper ore can be actualized by this technique.

Key words: low-grade; copper sulfide ore; flotation; flash flotation; bulk flotation; Cu-S separation; copper

concentrate ; sulfur concentrate
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Table 1~ Multi-elemental analysis of raw ore %

Cu S Agl) Au]) AS SiO?_ A1203 Fe

0.36 2.34 2.3 0.17  0.017 72.27 11.33 2.74

Fe,0;  K,0 Pb Na,0 CaO MgO  TiO, Zn

392 1.58 0.032 0.083 0.026 0016 0.044 <0.01
1) HpH ¢/t

R2 BEUTYABSHER (RESH)

Table 2 Mineral composition of raw ore %

WA WE O BRAPERET BT WD Bk
0.46 0.11 0.09 0.01 4.28 0.62
FEE WA T A=tk gika Aty
71.27 8.73 10.25 0.68 0.32 7.18
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Table 3 Copper phase analysis

Bk il B /% il i 6 2/ %
TR 0.004 1 1.19
BRI ] 0.018 10.24
i AR 0.002 5 0.73
WA AL 0.26 70.67
Ji A A B 0.059 17.17
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Fig.1  Basic flowchart in test
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Fig.2 Effect of grinding fineness on Cu flash flotation
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Fig.3 Effect of lime dosage on Cu flash flotation
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Fig.4 Effect of ammonium dibutyl dithiophosphate dosage

on Cu flash flotation
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Fig.7 Effect of regrinding fineness on Cu/S separation
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Fig.8 Effect of lime dosage on Cu/S separation
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Fig.9 Flowchart for closed-circuit test
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Table 4 Result of closed-circuit test

Wi/ % [T/ %
o] < 2% /0 HH
FE A FR TEER % o S o S
LR 1.60 20.16 45.89 81.49 29.99
S L ARG 0.18 13.56 35.42 6.19 2.62
IRA Rk 1.78 19.49 44.83 87.68 32.60
Bk 1.77 0.25 48.65 1.12 35.11
=220 96.45 0.046 0.82 11.20 32.28
By 100.00 0.40 2.45  100.00  100.00
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