EaAsEH 4 W
2025 4E 8 A

7 ok I £

MINING AND METALLURGICAL ENGINEERING

Vol.45 No.4
August 2025

G E SRR Rl S e

g+ A2

AR EmON' ) RER, NAED, IR, Be R, IME!
(LR RGRE, IR KU 410083; 2. 24 AR R A A E, #EE B 364299, 3. P Sk A B/, U 5% 850000)

W OE. RS Cu ML 0.50% Au fh L 0.24 o/t HAT Y BN, AR, RS BYOTE T 2, — ik
R FARBC R OR] CM-2 2RSS B I 5 14 09, 2R A Z-200 SRALTRAR AR AR | 4 Ui, P BK SE 84075
T Cu fb7 22.33% \Au 37 9.96 ¢/t BISREHET ™, A1 4 EICEE 300 90.57% F11 79.83% , AHEX T 2 #5245 5X Z2-200 VEFCH B (Y =5
BVRE T 25, B T 2T 2 4 MR 10 B Ll b i T 2 T A K3 & W g I Ve sk 7 4 L 4 i Jl i
RO S T BEIRAY SR, BT R ZE AT A BT R R AR LS AR

KSR VRIE; W5 4 BORTRIE; AERCEERISGR ; IRERIE IE
hESES: TDI23 MERFRERD: A

XERHE . 0253-6099(2025) 04-0058-05

doi:10.3969/].issn.0253-6099.2025.04.010

Experimental Study on Stepwise Flotation Recovery
of Copper-Gold ore from Xizang
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Abstract; A copper-gold ore from Xizang grades 0.50% Cu and 0.24 g/t Au, in which chalcopyrite as the dominant
copper mineral is finely disseminated. It was proposed that a stepwise flotation process be employed to process this ore.
At the first-stage roughing, a non-polar collector CM-2 was adopted under low-alkaline conditions to recover those easily
floatable copper and gold minerals, and at the second-stage roughing, Z-200 was adopted to enhance copper flotation
effect, so as to improve the recovery rates of copper and gold. A closed-circuit experiment yielded a copper-gold
concentrate grading 22.33% Cu and 9.96 g/t Au at the corresponding recoveries of 90.57% and 79.83%, respectively.
Compared to high-alkaline flotation processes with ethyl xanthate or Z-200 as collectors, this stepwise flotation process
can increase gold recovery by more than 10 percentage points. This technical process can not only avoid depression effect
of lime on gold minerals, but also strengthen the collecting effect of copper and gold minerals, thus achieving efficient
resource recovery. This study can provide a reference for exploitation and utilization of similar ores.
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Table 1~ Multi-elemental analysis of raw ore %
Cu Fe S As Mo Si0, TiO, ALO; CaO
0.50 3.51 1.13 0.0018 0.0021 67.00 0.63 10.84 0.84

Mg0 Na,0 K,0  P,0; C Ga  Au) Agh BRK
1.70 037 3.65 0.11 0.30 16.40 0.24 3.18 3.26
1) B0 o/t,

R2 THPEUEVHESTER (RESH)

Table 2 Copper phase analysis of raw ore %
HYIAR i (B0 /% AR/ %
Je A A AL A 0.40 80.00
YA B Ak 0.055 11.00
SR E=RIA T 0.040 8.00
ERReR i ] 0.005 1.00
Ait 0.50 100.00

X3 TANEETHSE(RENH)

Table 3  Contents of main minerals in raw ore %
W DER/OESET/EE Orde BT BB
1.16 0.04 <0.01 0.02 1.36
A A mlEA BREMY ERA S #iRkA
3.31 2.39 2.27 1.91 5.33 3.23
P ok Iia BKA S @an Fofl
45.03 32.20 0.63 0.23 0.19 0.74
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Fig.1 Positive cumulative distribution rate of

copper sulfide disseminated grain size

DL 2SR R 2 S Th R A B B
FLHR AR A2, B 3 R A M S B4 7 40 1) 5 4 it
B AR S PR (S B ) SRR AT (i S
FEAR) R HBRGOF 3% T 20 A TR UE SR 7 5 A 5
MR
1.2 LAHE

SR 325 B TR T N A R R
T ETEARIE AR T — 25 PR 3k NS KR 43 55 T4 4
Yy, — R R PR AL VR, JE— 2 LSO VR A | 4
T, 2% L2 OHAE T 1 8 Y TR R SR PR UE—
P78 ki N A I [ € S U Y L S g A R
WSR2 B P A | 138 550 A B A0 — 2P e it R P
& D S s 7E A5 AR S SR SE Atk - E AT BRTR 1E T2
TR B SIS, O S AR G R T AT X L TR
HERPTEIE T X & ) SRR, 4 — 20
PRSI T AR A 2 Fis

S FH 2557 2 W& g (Z2-200) 27 MIBC , 2,3
WRIREN ( L35 25) ¥ Tolk 4l ok {75 % K sk w24



60 7R

T 545 %

FIABRA ] ;A K (CaO) MR E [ (NH,),S0, 1 R4
Brat, >k A RERHER AL A R A F . CM-1,CM-2,
CM-3 #h hEg R2E A 0 A iR UGR] , il
BERJE R .CM-3>CM-2>CM-1,

i
HLf SRR )

1 min EEF
4 [ HHLs

\
LS =00
B2 & SHEEFGIBIZRE

Fig.2  Flowchart of copper-gold rougher flotation for

condition experiment
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Fig.3 Effect of grinding fineness on grade and recovery rate

of copper-gold rougher concentrate
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Fig.4 Effect of (NH,),S0, dossage on grade and recovery rate

of copper-gold rougher concentrate
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Table 4  Effect of collector types on grade and recovery rate of

copper-gold rougher concentrate

R . S/ I/ %
N /
ok il T/ % (g-1") i P
CM-1 15.21 5.31 71.81 54.81
7-200+CM-1 3.33 7.69 84.29 67.37
CM-2 4.86 10.83 83.84 69.45
CM-3 3.86 10.05 84.08 63.02
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Fig.5 Effect of CM-2 dossage on grade and recovery rate of

copper-gold rougher concentrate
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Table 5 Effect of frother types on the grade and recovery rate of

copper-gold rougher concentrate

AL I 7] . S/ ISR/ %
Tk il i/ % (g1 e P
MIBC 11.21 5.24 83.74 69.91
231l 9.14 3.59 83.79 65.73
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Flowchart of stepwise flotation process for closed-circuit test
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for closed-circuit test
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Table 6  Flotation results of closed-circuit tests

. P FE/ % [T,/ %

iz x A4+ 2%

L Lz ZFR T % Cu Au? Cu Au
HI4AEH 1 175 23.84 1030 83.74 7145

, 4AHE0 2 0.27 12.56 7.80 6.83 8.38
B2 st 2.0

o . 22.33 9.96  90.57  79.83
Tt T
=20 97.98 0.048  0.052 9.43  20.17
JE# 100.00 0.50 0.25 100.00  100.00
e WERERT 220 20,09 7.56  89.74  67.08
FIET =20 97.79 0.052  0.084 10.26  32.92
(Z¥25) g 10000 050 0.25  100.00  100.00
g WERE 207 2255 820  90.66  69.47
WETZE R 97.93 0.049 0.076  9.34  30.53
(2-200)  Eg~ 100.00 051  0.24 100.00 100.00
1) Hfih g/t,
2) R RITFIE T 253 ™ 4 |

LYl AR ORI K R
i P e AR LB B A AR PR A U] CM-2 T DAk — 25 5
U TR/ LSE L

3) SRR A SRS T Cu i 22.33%
Au fh 07 9.96 o/t WIHIGREW, 4 A0 4 1) [HDISCR 43331 Ry
90.57% M 79.83% ., A T 15 Gt i i 18 T. 2 M2 5
R, 4 FSCRAE = T 10 EHr sl b
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