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Experimental Study on New Reagents for Flotation of
Low-Grade Copper-Sulfur Resource in Hubei Province
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(1. School of Resources and Safety Engineering, Wuhan Institute of Technology, Wuhan 430205, Hubei, China; 2.
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Wuhan 430074, Hubei, China)

Abstract; The iron tailings in Hubei contains 0.058% copper and 9.26% sulfur. It is recovered by bulk flotation
followed by separation on site, but the flotation indices of copper and sulfur are unsatisfactory. In order to improve the
comprehensive resource utilization rate, experiments on flotation with new reagents were carried out for such iron tailings.
With tailings at a grinding fineness of —0.074 mm 64.81% , a bulk floatation was performed with a new collector Xiexin
930 and frother No. two oil; a separation flotation was conducted with activated carbon as an activator, Xiexin 950 as a
copper collector, and slaked lime as a sulfur depressant added in stages. As a result, the experiment produced a copper
concentrate grading 17.77% Cu at recovery of 60.07%, and a sulfur concentrate grading 38.16% S at recovery of
34.48%. Compared with the on-site reagent regime, the separation indices are improved, with recoveries increased by
17.60 percentage points and 12.28 percentage points, respectively. It is shown that copper and sulfur resources in such
iron tailings can be effectively recovered. This experimental study can provide a theoretical reference for the efficient
recovery of other similar low-grade ores.
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Table 1 Multi-elemental analysis of raw material %
TFe Cu S Ca0 MO Si0, AlL,O; K,0 Na,0O
8.42 0.058 9.26 2295 6.10 2633 5.80 1.14  0.92
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Table 2 Phase analysis of Cu and S

JLH Y SR/ % A/ %
BRBRER H 6.51 67.62
S Ak b 3.07 31.89
T P A 0.047 0.49
A1t 9.26 100.00
i A4 0.048 85.71
Cu B th AR 4R 0.007 12.50
45 G AR TP R 0.001 1.79
A1t 0.058 100.00
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Table 3 Particle size and element distribution of raw material

H9/mm B % Rt/ %

Cu S
-0.50+0.38 100.00 100.00 100.00
-0.38+0.15 97.94 99.71 99.56
-0.15+0.096 75.45 92.41 80.35
-0.096+0.074 70.67 87.99 74.53
—-0.074+0.048 64.81 82.10 66.35
—-0.048+0.038 49.66 65.88 45.40
-0.038 39.59 53.30 32.67
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Fig.1 Flowchart of flotation test
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Table 4  Effect of collector type on Cu-S bulk flotation

e Rk 7 i/ % [l %/ %
- i AR %o —
K/ (g7 AR S Cu S Cu
WH 1390 23.80 0.234 3435  68.81
Ty T 573 17.05  0.075  10.15  9.09
150 BA- 8037  6.65 0.013 5550 22.10
5% 100.00  9.63  0.047 100.00 100.00
W 1370 2355 0293 33.50  75.40

45 930 BEH 7500 —  0.059 — 8.32
150 E#"  78.80 6.80 0.011 55.64 16.28
4557 100.00 — 0.053 —  100.00

WH 1013 2430 0276 25.56  57.66

e 5] hE 6.61 — 0109 — 14.86
300 E#  83.26 — 0.016 — 27.48
457 100.00 — 0.048 — 100.00
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Fig.2 Effect of collctor dosage on Cu-S bulk flotation
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Table 5  Effect of collector type on Cu/S separation

GIA .  FERARR BT R/%  Cu fili/% RN/ %
R 0.28 9.586 47.93
Bk 6.00 0.110 11.77
FE 1 9.48 0.076 12.85
80507 a2 0.88 0.404 6.34
3 0.26 1.038 4.81
A 83.10 0.011 16.30
% 100.00 0.056 100.00
HRE 0.22 11.970 47.81
Bk 6.37 0.091 10.52
CRETA | 8.09 0.067 9.84
950 FE 2 0.95 0.461 7.95
3 0.20 1.104 4.01
==20n 84.17 0.013 19.87
B 100.00 0.055 100.00
Hiksn 0.27 9.157 46.65
BAEH 6.34 0.081 9.64
1 8.46 0.056 8.90
761 HE 2 1.07 0.384 771
TE 3 0.30 0.911 5.13
== 83.56 0.014 21.97
A0 100.00 0.053 100.00
Bk 0.22 11.060 43.01
BAE 6 6.80 0.099 11.90
1 9.06 0.063 10.09
801 FE 2 1.32 0.346 8.07
FE 3 0.28 0.738 3.65
A 82.32 0.016 23.28
A0 100.00 0.057 100.00
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Fig.3 Effect of Xiexin 950 dosage on Cu/S separation
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Fig.4  Closed-circuit test flowchart
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Table 6 Comparison of closed-circuit test results and
production indices with different flotation reagents
25 MBGRR, R AL/ % I3/ %
HE (g A Cu 8 Cu S

HRET 0.13  19.600 39.85 42.47 0.52
My Lk P 573 0.250 38.93 24.14 22.20
ZiRl 2000 T 9404 0021 825 3339 77.28
254" 100.00  0.060 10.05 100.00 100.00
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2 HERT Cu fh 7 WE TR 17.77% , 55 255 7k
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G PR EAON I 2L B B o3 S ORI T LA T R 2y
R A IFERON , X — e Sl A R w2 & i
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PRSI K 53 B30 i /4 B[R]V T, 76 PR TR A [0 0
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2.4 @SS
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Table 7 XRF analysis of sulfur concentrate %

SO;  Fe,0;  CaO Si0, MgO ALO; K,0 Co;0, Na,O

HRET 026 12.570 37.59 58.89 1.04

42.653 30.443 10.277 8.472 4.408 2.302 0.460 0.211 0.202

e - 42

EE A et R R ORI

?%;2%75 50" 100.00 0.056  9.39 100.00 100.00 0.137  0.113 0.099 0.052 0.050 0.048 0.042 0.029 0.137
®E B %IEJFEEJ* 0.16 15.440 38.75 53.41 0.67

%%77; BASH  7.56  0.100 39.05 16.67 31.88 %3 B XRF RADHER(RESH)

200041000 BT 9228  0.015 677 29.92 67.45 Table 8 XRF analveis of tail »

% 100.00  0.046 9.26 100.00 100.00 abe analysis of tatfings ¢

HIKSH™ 023 13.560 40.30 62.68 0.97 Ca0 S0, SO; Fe,0; MgO ALO; K,0 Na,0O TiO,

AaK BT 822 0070 3854 1156 33.18 27.877 22.914 20.109 11.404 6.641 6.475 2.338 0.900 0.41
3000 B 91.55 0.014 6.87 2576 65.85

Jgg% 4% 10000  0.050 9.55 100.00 100.00 MnO P,0; S0  BaO Zn0 CuO Rb,0 70, MnO

M&!? - RSB 0.18  17.770 38.00 60.07 0.72 0.271 0.242 0.233  0.07 0.041 0.037 0.029 0.008 0.271
g}%y{ Bk 8.61  0.088 38.16 14.23 34.48
200041000 FBET 9121 0015 677 2570 64.80

449" 100.00  0.053 9.53 100.00 100.00

KM EE 930+950 A B, — R MR I #eA
IR AR IAARE ™ Cu fh 7 13.56% Cu ML #R62.68% ,
AR Cu MG FIR RBEAL T 6.04 H 45, 5

M 7~9 AIJ0, RS 0 A2 BT R I 2 As & AR
F0.1% 2% Pb Fl Zn B8 #ALT 2% MgO & 21K
T 2% R ER G563 6 MRS H Cu Sh 0L 17.77% 456
[ 58 T 2 SRS 0 00 B 5 BRAE T, SO, i Ry
42.653% ,Fe,0, fhih 30.443% , 7= i As & ALT
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