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Experimental Study on Using Auxiliary Collector MC-07 in Flotation
of Copper-Cobalt Oxide Ore from Democratic Republic of Congo

LI Yong"?, TANG Chuan'?, CHEN Xinghai'*, LIU Jie"”, ZHOU Kuanda'?, LAN Fuyin'*, LU Zhiguo"’
(1. Huagang Mining Co., Ltd., Beijing 100083, China; 2.China Railway Resources Group Co., Ltd., Beijing 100083,
China)

Abstract: Aiming at the problems of high oxidation rate, high content of slime and high consumption of collector ( butyl
xanthate ) for the copper-cobalt oxide ore from the Democratic Republic of the Congo, experimental researches were
carried out with an auxiliary collector (MC-07) in its flotation process. The results show that at the stage of copper oxide
ore flotation, with butyl xanthate as a single collector at a total dosage of 400 g/t, the concentrate is produced totally
with a copper recovery of 78.41% and a cobalt recovery of 38.93% ; while by using the conventional collector of butyl
xanthate in combination with an auxiliary collector of MC-07, at the dosage of 99 g/t and 33 g/t respectively, the
concentrate is finally produced totally with a copper recovery of 78.76% and a cobalt recovery of 39.30%. It is shown
that small additions of auxiliary collector of MC-07 can reduce the dosage of butyl xanthate with the similar technical
indicators.
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Table 1  Multi-elemental analysis of raw ore %

Cu Co Fe Mn S CaO MgO  ALO;  SiO,

236 0.133 2.03 0.117 0.14 574 10.80 931  28.69

JER A B AR AT A SR WL 2, SRR R AR DL A
AR5 o 3, OO AR B R A4S 5 AL 1o A
DR AL, &L 2.12%; TR A DL AR R
F A DR R B SRR
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Table 2 Analysis results of copper and cobalt phase in raw ore

JLHE Y ik (50 / % I3/ %
JFAE R ALAR 0.05 2.12
A BA AR 0.31 13.14
il A H AL 1.61 68.22
45 A 0.39 16.52
At 2.36 100.00
Bk Ab 0.005 3.76
B R 0.001 0.75
i Ak E 0.121 90.98
kA 0.006 4.51
it 0.133 100.00
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Flowchart for closed-circuit flotation of copper sulfide ore
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Table 3 Closed-circuit flotation results of copper sulfide ore

A/ % R/ %
=] /( s 4/07 na
TR TR Cu Co Cu Co
AL AR 0.53 56.52 0.248 12.97 0.98
AR S 99.47 2.02 0.134 87.03  99.02
J5 100.00 2.31 0.135  100.00  100.00

3.2 |4FFERAE

SR B AR 8 24 0 08 v 0 ) AR AR, B AL ASCR E F
PERCRIOCHERTE . 275 L7 I3 25 7 i B2 1 F
SAENE B TR A LRIE 70% , HAR
ks, BIVEA AR B e e, b A A
b AL R K TR B T A ) ST % 4
A BA S A 15 AR AR | B 4 ) A i B
Rk S A = B 2 05 X, AR IF R 4
Bomzy i B AL N i, AT IR A K
B9 R —UORE | =R EH R 2T R, DU T B I7 ik
KR A VE R FAL RG0Sk i 8 1K 46 O 72
LK 2,
3.2.1 ARALH A &R

TR 2 FoR e, [ e A A e 1,23 iR
AT 3928 700,700,500 g/t , XoF g A4S FH 2 43
S8 50,50 .40 g/t LI TR 2.5 o/t, S LA
TG 100 g/t, 47 T A AL R R s AL 70 42 2%
PR, 25 R WL 3% 4 Bl A B Ak ) S 1 2 900 g/t

N2 3 400 g/t I, AL ARG O 6 A AL Bz [ml i
st 2R TR A BCR IG5 5 AR 232 A0 HE i A7) H &=
24900 g/t I, 8 ARG AT Bl 07 K [l i 3R 34 %
ARG, R O i, Ak 7R T G B i VR
LB FHAREHE 0, 300 VR P3G 5, 38 E A9 AL f0 DR 3
AT RS 1500 o/t BRALFLEH &R 3 400 g/t

x4 mMUFAEHRERER
Table 4 Test results of sulfiding agent dosage

LRI R (g - ") AT R AL % Kiw IR/ %
HH S Cu Co Cu Co
1 000 2900 11.17 0.358 38.00 21.31
1500 3400 13.21 0.426 38.94 23.28
2 000 3900 12.51 0.405 37.15 21.68
2 500 4400 11.72 0.400 35.41 20.26
3000 4900 10.63 0.373 34.62 20.23

3.2.2  EHLIRMON R F &R

ZIY T 2 5 UGN T 382y kR
BT 1500 g/t, Hofth 5 R AE 42 BRI 2 iR i
B AT 1T R 2 P R AR A G Aot
of (A 25 R L3R 5, BEE OGN B R 230 g/t
BRI R 430 g/t I FAR DR 4 B Rl R 1%
S AALETR R B OB AL RRIR, LRA IR
ACHRDRE B4 A A8 B TSRS B B e R 3 A 1A
FIFHHE 0510 120 g/t F1280 g/t
3.2.3  LAAHR K A & R B LR IR

PR 2 P i, M 1~ 3 Bk A
435124 1500 ,700 700,500 o/t, ANERHNE L], L) B
FHGR MC-07 55 RO T A 24 it bt 12 140
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Table 5 Dosage of butyl xanthate and
corresponding test results

TR/ (g - 17") AR T AL/ % KR TR/ %
e H3k 1 Hk 2 Hik 3 At Cu Co Cu Co
100 50 50 30 230 14.74 0.489 40.15 24.34
120 60 60 40 280 14.36 0.457 43.20 24.88
140 70 70 50 330 14.36 0.449 44.22  25.60
160 80 80 60 380 13.21 0.405 4470  25.64
180 90 90 70 430 11.01 0.337 45.29 25.73

AR RN PEA T A 77 2, A IS 2 Rkt
ARG 25 R W3R 6, B 41 A G (MC-07+ T 3%
W) 24 o/t B 296 o/t, BALHINE
B et LD RS B B IR CR B A L SRR
JEA ARG Ak S B TSR AR A, B o R AL TR
PELH A AR A3 B &0 96 ¢/t

xo HARBUFAERIEMXIEER
Table 6 Dosage of combined collector and
corresponding test results
HEMUGUAR (g - 1) FAARET 0L/ % K5OI/ %
ML Fk 1 A2 Ak 3 A3 o Co Cu  Co

12 6 3 3 24 11.56 0.299 36.03 14.82
24 12 6 6 48 10.00 0.290 37.32 1691
36 18 9 9 72 9.20 0.276 39.10 17.51
48 24 12 12 96 8.76 0.265 42.74  21.26
60 30 15 15 120 7.41 0.267 43.73 2438

AW & 96 g/t (KL 3% 1~3 s
SR 48 .24 12 12 g/t)  HABSRAFAAR B2 T T AL
25 5 MC-07 B b (016 b ) X S A0 ) 7 2 S8R i 52
FLARTC L SO0 7 (R 06 25 5 WL 7, FE 4 A G
E—EMREOL T, T T 525 5 R G
Pl BRI ] MC-07 L8 T 5 A A AT P S v
SRR IE ezl Wi At St A= [ A G|
WCRBIIEAL, 256 % RS LB 0 8 | i 7 K 17
WCRIE bR, BB B A T 28255 MC-07 iRtk R 301,

x7 TEHEZHS5MC-07BLILREMMARIGER
Table 7 Ratio of butyl xanthate to MC-07

and corresponding test results

THREZES MC-07  FALBKTE S0/ % EARHTRS T ECR %
[L]54 Cu Co Cu Co
1:1 8.05 0.265 48.54 29.04
2:1 9.75 0.291 47.95 24.55
3:1 13.59 0.335 44.67 19.44
4:1 14.12 0.351 40.23 18.74
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TRPFAEASCR . AL SR FH P B U A I e e, Ak
VRS 1R Bl HT B A A PR i, b gk B b R &
REMVERERCR . AR i T I S A R e PR i
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Fig.3 Flowchart for whole-process flotation
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Table 8 Reagent dosages for copper oxide flotation g/t

Pl HRLABA R A HBGR A F

P Biafedn TR MENIM BREMLEh MCc-07  TIEEE
HMEE 1500 120 0 1500 12 36
Hik 1 700 60 2.5 700 6 18
Hik 2 700 60 2.5 700 3 9
Hik 3 500 40 2.5 500 3 9
Hik 4 500 40 2.5 500 3 9
Hik 5 500 40 2.5 500 3 9
Hiko 500 40 2.5 500 3 9

At 4900 400 15.0 4900 33 99
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Table 9  Whole-process flotation test results

E AN /9 B

e Y CZ”M = C‘:‘”M/ %
& BT 0.51  56.83 0255 12.89  0.96
MRS 481 1958 0.527 4214 18.84
ﬂf s A AR 8.33 6.27 0.308 23.39 19.12
A JEy20n 13.64  12.84 0.383 78.41 38.93
& ==t0n 86.36 0.63 0.200 21.59 61.03
E8 5 100.00 2.30  0.134 100.00 100.00
g1 BULHTREET 0.56  56.08 0.240 1343  1.00
B ERAELATRTT 527 18.93 0492 4270 19.23
jﬁ fRF A A AE T 9.01 5.86 0.285 22.62 19.08
A Sk 14.84 12.40 0357 78.76  39.30
% R 85.16 0.58 0.096 21.24  60.70
ER R4 100.00 233 0.135 100.00 100.00

A AT IS 42— YR | — R TE | LR Y
A P TR | DL R — UL 7S ok e i A 4 T
PP, AR IR B R ARG R LT S i 2 dif
WR L EFHEE 400 o/t BRAL IR S AL EA SR 5 4 900 ¢/t
FILF AN B BT 15 g/t ST, W AR PR R
13.64% il &t 437 12.84% | &l it A7 0. 383% | i ] i
78.41% il W% 38.93% 1) WS 5 S AL B TR 3% B DL
MC-07+ T FEH 25 AL AR, SR (33+499) ¢/t
TRALFIGE S LA 4 900 g/t 214 R, AT RAS =%
14.84% Hil & 450 12.40% | % i 3 0.357% | ‘i 1] 1 %
78.76% ik [FIIACR 39.30% 1) EKEH ; R B AR ] A Ak
RIS AR R ST B0 s SR B A,
ERHLAT S8 25 VRSO i 5 F s 7 240 L
SR LAS B W5 MC-07 5 T J % 25 241 & 14 4 Yie 57
J7 0T DL ARASFR b 0 i 245 21, (B2 & i) o
SEAESAAH T 2 L AR s n /b s A B A IR MC-07,
A B Ao BE i — 2 B i M BE , mT KR %
IR R T B 2 F i, BRI A 2 5 A

4 Z5ig

1) W (4) FA AR R 4 fh 07 2.36% i i
£ 0.133% ., J5ia vl DL B AR o 3, o 68.22%,
WP EE LA ARFLE A EE 45 IR
LRSS R, 5 EE 90.98% , W WIE 2 3B K A
W SRS EEREEY Mk a T R R R 4
JT S B DRTRERR 2% I A SR TR Eh 0 ) 1
R M IRFE R, 4T alas 22, NIV R B TRk vk &
EHWT Y.

2) FALT IR B BOR LA T BB 25 AR i)
FRZG AR, 7Em AL R B LA A A F 3 4 900 ¢/t ARk

FIT 3B 25 B 400 g/ R I AN R R B
15 g/t 0T, AT AR A4 [ IR 78, 41% &l ] i %
38.93% MY SAE B 5 E AL TF 18 B R H LA Bl J i)
MC-07+ 5 FIARTCR T J5 3 24 10 285 Fif U500 24 300 o B
FE TR R Ak 70 b 28 B FH AR ) ) 25 14, Bl Bl A i
) MC-07 FT Be B2 S5 43 010 33 g/t F1 99 g/t
ANTR IR 9 390, mT AR AT 4 [l 5 3 78.76% | A 1] iR
39.30% 1 SAET -,

3) BB MC-07 H A R nm il e e L —
FE M BERE IR RE SR A I M B EAN U B R A
AT AT 245700 ) B 0 A7 R M R 8 A i 4, (75 A
AR I e I R s /b R i B ARG MC-07 , 7E 3k
PR A S B I ISCR B B AR R AR 251 T, TR
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