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Study on the Application of a New-Type Slime Inhibitor in Flotation of a Copper-Molybdenum Ore Abroad
ZHANG Hui', ZHOU Hao®, HAN Yuanyan®, LIU Jiayan*, FANG Jiajun®
(1.MCC Tongsin Resources Co., Ltd., Beijing 100101, China;
2.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China)

Abstract: The main valuable elements of a copper-molybdenum ore in Pakistan are copper, molybdenum, gold and silver, with
copper content of 0.55% and molybdenum content of 0.01% in the raw ore. The contents of associated gold and silver are 0.1
g/t and 1.15 g/t respectively. The content of easily mudding gangue minerals such as sericite and chlorite in the ore is high,
resulting in a low grade of copper concentrate. In order to solve the above problems, a new-type inhibitor CD-B was developed
to inhibit mudding gangue minerals. The process flow of “rough grinding, three-stage roughing with tailings discharge. rough
concentrate regrinding and recleaning” was adopted. A copper-molybdenum mixed concentrate with a copper grade of 26.76 %
and a molybdenum grade of 0.451% can be obtained. The copper recovery rate is 94.49% and the molybdenum recovery rate is
77.48%. The copper-molybdenum mixed concentrate contains 2.06 g/t gold and 32.66 g/t silver, with gold recovery at 40.17 %
and silver recovery at 55.38% , demonstrating good beneficiation indicators. The new-type inhibitor CD-B is a small-molecule
organic compound, featuring zero toxicity, zero pollution, low reagent consumption, and belongs to a high-efficiency green
environmental protection reagent. Compared with the conventional reagent of sodium silicate, CD-B can significantly improve
the grade of copper concentrate. The consumption of CD-B is only 1/15 of that of sodium silicate, making it convenient for
procurement, storage and use.
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Table 1 Chemical multi-element analysis of raw ore %

Cu Mo Al; O3 Si0; S CaO
0.55 0.01 14.72 64.04 2.06 0.84
TFe K20 MgO Na; O Ag* Au”
2.58 5.18 1.78 1.36 1.15 0.10

AR * "ILR BN g/t P,
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Table 2 Copper phase analysis results of raw ore %

A Ca LR
JAE A 0.480 87.27
WA i AL 0.040 7.27
B AL 0.015 2.73
454 L 0.015 2.73

pexil 0.550 100.00

®3 RyHEMHEINER

Table 3 Molybdenum phase analysis results of raw ore %

2R g USRS
T AL 41 0.009 5 95.00
AL 0.000 5 5.00
B 0.010 0 100.00
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Table 4 Main mineral composition and content of raw ore

%
] BEH S "
W MR O H R W M EEET AR
1.39 0.02 0.14 0.01 0.063 2.69 38.02
R - P A o R e
Hzat: kA EEA 9 7 &bk e FH A
18.23 10.24 7.92 7.62 4.02 0.14 3.21
EWEA RA &4 BiRA BAE BA
0.48 4.56 0.54 0.2 0.22 0.06
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Table 5 Grain size analysis results of

copper minerals and molybdenite %
L 8 WA
FifE /mm - S - - - -
M A R i Rt iR
+0.300 0 4.20 4.20 — —
—0.300 0~+40.210 0 6.29 10.49
—0.210 0~-+0.150 0 8.78 19.27 — —
—0.150 0~-+0.105 0 9.38 28.65 — —
—0.105 0~+0.074 0 13.48 42.13 — —
—0.074 0~-+0.052 0 10.88 53.01 40.10 40.10
—0.052 0~+0.037 0 11.08 64.09 15.07 55.17
—0.037 0~-+0.026 0 9.94 74.03 6.62 61.79
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Fig.1 Process of grinding fineness test
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Fig.2 Results of grinding fineness test
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Fig.3 Process of mine mud inhibitor types test
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Table 6 Results of mine mud inhibitor types test

) mL/ % [l / %
31 44 350 ol 28 7 i PR/ % cu Mo I Ag o Mo o Ag
T il 57 T AR RS B 5.61 9.430 0.161 0 0.67 10.35 94.39 78.50 38.35 50.43
By 1 86.79 0.024 0.002 5 0.06 0.52 3.73 18.86 53.12 39.21
B2 7.60 0.140 0.004 0 0.11 1.57 1.90 2.64 8.53 10.36
SR 100.00 0.560 0.012 0 0.10 1.15 100.00 100.00 100.00 100.00
S WIEHEE 517 10.210  0.1730  0.74 .21 91.54 78.49 3858 5012
B 1 86.79 0.024 0.002 5 0.06 0.52 3.73 19.04 52.50 39.03
By 2 8.04 0.120 0.003 5 0.11 1.56 1.73 2.47 8.92 10.85
it 100.00 0.558 0.011 0 0.10 1.16 100.00 100.00 100.00 100.00
T U WIEHLE 5.06 10450 01770 072 11.40 ¢ 91.12 7871 37.07 19.86
1 86.79 0.024 0.002 5 0.06 0.52 3.70 19.07 52.98 39.01
By 2 8.15 0.150 0.003 1 0.12 1.58 2.18 2.22 9.95 11.13
" 100.00 0.562 0.011 0 0.10 1.16 100.00 100.00 100.00 100.00
GV (G WM 523 10.070  0.1720 0.5  11.09 9427 78.66 3858 50.25
B 1 86.79 0.024 0.002 5 0.06 0.52 3.73 18.97 51.22 39.10
2 7.98 0.140 0.003 4 0.13 1.54 2.00 2.37 10.20 10.65
R 100.00 0.559 0.011 0 0.10 1.15 100.00 100.00 100.00 100.00
B T 435 12170 0.2040  0.88  13.01 9454 78.46  38.24 19.02
B 1 86.79 0.024 0.002 5 0.06 0.52 3.72 19.19 52.02 39.09
R 2 8.86 0.110 0.003 0 0.11 1.55 1.74 2.35 9.74 11.89
R 100.00 0.560 0.011 0 0.10 1.15 100.00 100.00 100.00 100.00

1% 6 Al K BEHE N AR B0 . CMC M1 CD- SRR 7.
B Xt LB L g MR [T 030 S5 G 52 I /0N o 2 40 4 5
CD-B i, HURG 07 5 L BH L <6 0B A9 b A2 B s DY G
CD-B 940 41 Hh e Jo Jok A1 ™ 499 9 3 2040 i 551
23 AKRAERR
A1 W SRR T A R0 A R AR A
ROR U S 28R DR P A5 0 0, 7R 45 K i) )iz 1
FHRTI AR A A R 2 K pH
B2 L T R T S A B4 EREERERE
AR . AR R B AR B 4 T 15 45 Fig.4 Process of lime dosage test
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Table 7 Results of lime dosage test

j s/ % [/ %%
27/7;/ pH B TR/ Cu Mo Au’ Ag’ Cu Mo Au Ag
500 7.5 A 4.68 9.750 0.170 0 0.71 10.73 82.66 69.87 31.73 43.65
R 95.32 0.100 0.003 6 0.08 0.68 17.34 30.13 68.27 56.35
L 100.00 0.550 0.011 0 0.10 1.15 100.00 100.00 100.00 100.00
© 1000 85 e 447 10610 0.1700 077 11.47 8494 7131 33.98 14.48
Ry 95.53 0.088 0.003 2 0.07 0.67 15.06 28.69 66.02 55.52
R 100.00 0.560 0.011 0 0.10 1.15 100.00 100.00 100.00 100.00
1500 9.0 AT 442 11520 01700 078  11.68 ¢ 90.80 73.05 3401 15.01
Ry 95.58 0.054 0.002 9 0.07 0.66 9.20 26.95 65.99 54.99
JE 100.00 0.560 0.010 0 0.10 1.15 100.00 100.00 100.00 100.00
2000 95 AT 4.85  10.480  0.1600  0.66 1051 9021 7311 29.60 14.07
By 95.15 0.058 0.003 0 0.08 0.68 9.79 26.89 70.40 55.93

JRH 100.00 0.560 0.011 0 0.11 1.16 100.00 100.00 100.00 100.00
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Fig.5 Process of closed circuit test
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Table 8 Results of closed circuit test

MEA WEATE ., s it/ % R /%
Pl (g/v) S TR/ Cu Mo Au” Ag’ Cu Mo Au Ag
CD-B 100 i 4R K 1.95 26.760 0.451 0 2.060 32.66 94.49 77.48 40.17 55.38

B 1 87.53 0.023 0.002 5 0.060 0.52 3.64 19.27 52.52 39.58
By 2 10.52 0.098 0.003 5 0.070 0.55 1.87 3.25 7.31 5.04
JEE 100.00 0.552 0.011 0 0.100 1.15 100.00 100.00 100.00 100.00
By &t 98.05 0.031 0.003 0 0.061 0.52 5.51 22.52 59.83 44.62
CokEem 1500 WK 2.93  17.700  0.2900  1.310  21.63 94.27 o 38.95 55.25
B 1 87.53 0.024 0.002 5 0.060 0.52 3.82 19.86 53.30 39.68
B 2 9.54 0.110 0.003 5 0.080 0.61 1.91 3.03 7.75 5.07
SR 100.00 0.550 0.011 0 0.100 1.15 100.00 100.00 100.00 100.00
B &1t 97.07 0.0325  0.0030 0.062 0.53 5.73 22.89 61.05 44.75
. CHEN Changyuan. Experimental study on mineral
3 %‘VE processing of a high-pelitic copper ore[ J]. Mining Research

(1) ELEHTIH A4 0 3 4 0.55 %6, 2 4H 0.01%,
PEAE 4 BRA RN 0.1 g/t 11,15 g/t,J8 T J5
A AR

(2) JEA - 2R B e, E B, 18
SR/ EMRY B R E . AR
A0 AR 1 RO AL S P e A KL BE A, 5 kA )
SR LA S R 2 . B0 W o A R BE 4N B
ki R = B G AT ke 1 4 o B
AR RS L) RN R

(3) MRYEW A FF o Bt R A ML — = UORL i
R KRS 7 P PR I T2 MR L 0SS kA At
e Ak X V7 3 1 52 ), = UORLEE SR Z-200 12 HE B
245 20 5 AR S T % 4 40 B 0 00 0 RS B P
R R CD-B 3 Ak % Bk A a7 4 09 30 ) 6 1. 42 it
2 DA AR 06 AR A5 72 RO 1,95 % Vi ok 26.76 % .
i TFT SRR 94.49 % VB R 0,451 %6 VB IRTIJCR
T7.48% &N 2.06 g/t & IR N 40.17 % AR
ity 32,66 g/t IR 55.38 %0 1 AHIR &
KGR 7= s ST ) R A A VR A e 2 e i, oy
BN T IR R AR AR

(4) FAHIF CD-B A/ FH L4, 8k,
Fl5 g  FAFEAL, JB T R AR R 25 0. 5 H e
FIKBEESA L . 2R FH CD-B ] I 45 w8 H 45 7 140 o 07
H CD-B HE K BEES 1) 1/15 8 TR g A- A .
% % Bk (References) ;

(1] KRB @I o sk o i e iF 5 [T 1. Mk BF 58 501 %
2022,42(6) :49-53.

and Development,2022,42(6) :49-53.

[2] BB, HURLL, B 55 1m0t AR o AL 8 7 1k 0 il 5
WroE[) 1.9 1% TR, 2021,41(3) : 72-74.
HUANG Chunhai, HU Xinhong, DUAN Yao, et al.
Mineral processing technology for high-sulfur lean copper
ore from Hunan[J]. Mining and Metallurgical Engineering,
2021,41(3):72-74.

[3] TRAN T Q. CHINNAPPAN A, LEE J K Y. et al. 3D
printing of highly pure copper[J]. Metals,2019,9(7):756.

[4] MUHAMMAD B, PARK I, HORNN V, et al. The
challenges and prospects of recovering fine copper sulfides
from tailings using different flotation techniques: a review
[J]. Minerals,2022,12(5) : 586.

[5] HUND K, PORTA D L, FABREGAS T P, et al. Minerals
for climate action: the mineral intensity of the clean energy
transition[ R]. Washington: World Bank,2020.

[6] PARK I, KANAZAWA Y, SATO N, et al. Beneficiation of
low-grade rare earth ore from Khalzan Buregtei deposit
(Mongolia) by magnetic separation[ J]. Minerals, 2021, 11
(12):1432.

(7] ZRFGEF, DA AR LG 5 M 4 B B 43 9 7 e i e W s () . 07
e WF 9 5 FF % ,2019,39(3) :29-32.

NIE Qiwei, RUAN Huadong. Flotation test on copper and
sulfur separation in a copper mine of Jiangxi province[ J].
Mining Research and Development,2019,39(3) :29-32.

[8]  ARAFRE  ABZE AN, 55 il Ak 5 4R 07 I 22k 43 88 30 4 50 B
FEHERLT]. 4R 810, 2023(8) : 1-16.

QI Mengyao, PENG Weijun, CAO Yijun, et al. Research
progress of flotation separation depressants for copper-
molybdenum sulfide ore[J]. Metal Mine,2023(8) :1-16.

Lol WU, £ B XA, 45 42 v I & B 4 - A ff 2 4R R AR

e 7 (0045 L4 )8 G 78 43) . 2018(2) 1 20-26+30.



279 gL B R S5 A 2025,45(7)
TAN Xin, WANG Zhongming, LIU Shujie. et al. L1501 WRMRL I, PG 22,50 A 5 T 0 100 00 AL e A 00 30 1 L35 F
Experiment on improving associated gold and silver () E k. 2017.26 (B4 2) . 348-351.
recoveries of a high-sulfur copper ore[ J]. Nonferrous Metals CHEN Xubo, TIAN Yilan, HU Zhigiang. Experimental
(Mineral Processing Section) ,2018(2) :20-26+30. study on the high-mud and high-sulfur copper sulfide ore[ ] ].

[10] BRB.H WD 1A S WM A U .87 =24 R, China Mining Magazine,2017,26(Suppl.2) :348-351.
2022(4) :12-16-+20. [16] GU G H, ZHU R F, CHEN Z X. Structural modification of
CHEN Yong. Study on comprehensive recovery of gold, silver cellulose to enhance the flotation efficiency of fine copper
and copper associated with iron ore in Qinghai[ J]. Multipurpose oxide ore [ J ]. Physicochemical Problems of Mineral
Utilization of Mineral Resources,2022(4) :12-16+20. Processing,2019,55(1) :58-69.

[11]  ERAEAR FEWE, A Il 25 5 5 S AR B 4™ A F L 8L A A 4 5 [17] L, ek iR, ST T, 25 2 k™ i 41 i) B 3% 4k 43 28 TF 5%
SHESRES R ]A G 8 E R 25 TR, 2021,12(5) BRI 7 R4 S5 FI . 2020,40(2) : 74-81.

81-88. ZHAO Lianbing., XIAN Yongjun, WEN Shuming. et al.
QIU Tingsheng, DONG Hao, YAN Huashan, et al. Separation Research  development of depression and activation
of low alkali copper and sulfur and comprehensive recovery of separation of pyrite [ J ]. Conservation and Utilization of
associated gold and silver from a gold, silver, copper and sulfur Mineral Resources,2020,40(2) :74-81.

ore[ ]]. Nonferrous Metals Science and Engineering, 2021, 12 [18] Fifl. T, T 2= R, & LA g e n e w T 25 ).
(5):81-88. W AR L 2021(1) :65-71.

[12] #ocR 2585, T 0. v ] 380 XA & 07 #5807 e 3 CHENG Qian, WANG Ming, WAN Hongmin, et al. Study
BuFsE[J] AR A 48, 2023(2) :56-58. on mineral processing technology for a low-grade lead-zinc
YANG Yuanliang, LI Xianfu, WANG Chiyuan. Experimental ore[ J]. Multipurpose Utilization of Mineral Resources, 2021
study on beneficiation of low-grade copper-nickel ore from a (1):65-71.
mining area in Sichuan[J]. World Nonferrous Metals,2023(2) : [19] FEFM, kb dm, AL L, & Fig R o T 2001k 56
56-58. LI R 58 5 9F K& . 2019,39(3) : 20-24.

[13] JELDRESR I, URIBE L, CISTERNAS L A, et al. The CUI Chunli, ZHANG Jinrui.» ZHAO Libing, et al
effect of clay minerals on the process of flotation of copper Optimization experiment on benefication process of a copper
ores:a critical review[ J]. Applied Clay Science, 2019,170: mine in Qinghai[ J]. Mining Research and Development,
57-69. 2019,39(3) :20-24.

[14] SREL.Z AR, 20, o g S & T8 6 10 5 6 2 07 1k 45 OF 5% [20] T 4F, 0t A, 45 4 RAEVE e B b g fE LT .97 ™

[I0.At A7 (4 8, 2019(21) : 37-39.
ZHANG Zijiang, LI Zigang, LI Hui. Experimental research
on mineral processing of a muddy copper sulfide ore in

Yunnan[ ] ]. World Nonferrous Metals,2019(21) :37-39.

L4 ML 2015(2) 1 17-21.
YANG Zixuan, XIE Xian, TONG Xiong, et al. Research on
the effect of lime in flotation process [ J]. Multipurpose

Utilization of Mineral Resources,2015(2) :17-21.



