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Study on Copper Lead Zinc Re-Selection Test of Iron Tailings in Peru
MIAO Liang', LI Zhenyu', HOU Kai*
(1.Northwest Research Institute of Mining and Metallurgy, Baiyin, Gansu 730900, China;
2.College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: An iron tailings in Peru contain valuable metals such as copper, lead and zinc. The copper grade of the tailings is
0.38% , which mainly existing in the form of primary copper sulfide and secondary copper sulfide. The lead grade is 0.79% ,
mainly occurring in sulfide and carbonate minerals. The zinc grade is 2.68 % , mainly occurring in sulfides. The sulfur grade is 8.
45% , mainly existing in the form of sulfides. The optimization test of flotation reagent type was carried out by using the
process flow of “copper-lead-zinc partially mixed floating, copper and lead-zinc separation, lead-zinc and other floating re-
separation”. In the mixed flotation roughing operation, lime+ CL agent was used as the regulator, butyl xanthate+ ester-112
was used as the collecting foaming agent. Sodium sulfide + sodium bisulfite inhibitor system was used in the separation of
copper-zinc, and 257 black powder was used as the collecting foaming agent in the floating and re-separation operation of lead-
zinc. A closed-circuit flotation test was designed based on the open-circuit test results of the whole process flotation and the
middlings circulation scheme. The results show that the copper grade of the copper concentrate is 22.03% , and the copper
recovery rate is 64.93%. The zinc grade of zinc concentrate is 47.12% , and the zinc recovery rate is 72.00%. The lead grade of
lead-zinc concentrate is 21.65% , the zinc grade is 25.13% , the lead recovery rate is 58.84% , and the zinc recovery rate is
19.95%.

Key words: Flotation reagent, Iron-copper-lead-zinc sulfide ore, Combined inhibitor, Collecting foaming agent, Beneficiation
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Table 1 Results of chemical multi-element

analysis of raw ore %

Fe Cu Pb Zn S P Co Mo Ni
18.85 0.38 0.79 2.68 8.45 0.15 0.04 0.01 0.07
Si0; Al O; CaO MgO K,;O Na,O Ti Mn Bk H
34.79 3.97 813 10.33 0.52 0.35 0.09 0.11 10.11
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Table 2 Phase analysis results of iron in raw ore %

A5 i U
Tl 1 ik 1.44 7.64
GIN AL 3.64 19.31
Rt} 6.27 33.26
Tk IR b 1.88 9.97
R 5.62 29.82
it 18.85 100.00
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Table 3 Plase analysis results of sulfur in raw ore %

A 3 G LR
ALy 8.11 95.98
T B2 £k 0.13 1.53
JCR 0.21 2.49

it 8.45 100.00
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Table 4 Plase analysis results of copper in raw ore %

AE ik i AR
Je A= i AL 0.28 73.68
X TR A 0.07 18.42
AL 0.03 7.90
ait 0.38 100.00
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Table 5 Plase analysis results of lead in raw ore %
ikl ik LR

i iR 0.220 27.85

Ak 0.480 60.76

T R £k 0.022 2.78

B R0 0.068 8.61
it 0.790 100.00
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Table 6 Plase analysis results of zinc in raw ore %
ik CE LEEES
it 2.38 88.81
E=iY) 0.30 11.19
BEERR A R
&t 2.68 100.00

M2 2 A, TR rp gk 32 W AE T AL A F AR
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Fig.1 Process flow and conditions of regulator types

optimization test of mixed flotation roughing selection
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Table 7 Results of regulator types optimization test of mixed flotation roughing selection

o s/ Y% [ER &7
REFHXLAR/ (/0 E%T RIS Pb = Zn S Cu Pb = Zn s
K 6 000 ML 30.63 1.10 1.95 8.28 16.82 88.26 76.58 94.63 60.90
By 69.37 0.06 0.26 0.21 4.77 11.74 23.43 5.37 39.10
C AKEER5 00041000 HRH 1376 227 378 16.21 2273 82.20  66.68  83.23  36.97
R 86.24 0.08 0.30 0.52 6.18 17.80 33.32 16.77 63.03
 EREAREN 5 00041000 WAH 2530 123 230 921 16.23  82.02 7472 87.08  48.61
)==0n 74.66 0.09 0.26 0.46 5.82 17.98 25.28 12.92 51.39
 AREHERE 5 00041000 WURBT 1507 207 342 1465 21.92  82.64  66.51  82.93  39.31
R 84.83 0.08 0.31 0.54 6.05 17.36 33.49 17.07 60.69
 HRHCLAF.6 00041000 WURT 2147 157 2.80  11.82  17.22  88.71  77.07  94.69  43.70
Ry 78.53 0.05 0.23 0.18 6.07 11.30 22.93 5.31 56.30
S 100.00 0.38 0.78 2.68 8.46  100.00  100.00  100.00  100.00
M2 7 AL R A R 5 R R A R A B
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Fig.2 Process flow and conditions of collection foaming agent

types optimization test of mixed flotation roughing selection
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Table 8 Results of collecting foaming agent types optimization test of mixed flotation roughing selection

= ) Fh L/ % R/ %
SR Y 0 B B R/ (/0 e TR/Y% o o - < o o - <
THRH2.40+20;55-112:30+10 ARG B 21.47 1.57 2.80 11.82 17.22 88.71 77.07 94.69 43.70
By 78.53  0.05 0.23 0.18 6.07 11.30 22.93 5.31 56.30
 THEHZ5.40420527 W.30+10 WURB 2484 127 234 9.83  15.28  83.02  74.52 9111  44.86
Ry 75.16 0.09 0.26 0.32 6.21 16.98 25.48 8.89 55.14
 THE#.40+20:2-200:30+10 BT 19.02 173 3.05  13.02  17.46  86.59  74.37  92.40  39.25
2 80.98 0.06 0.25 0.25 6.35 13.41 25.63 7.60 60.75
 THHZ5.40+20;85-215.30-10 B 2015 1.64  2.94 1234 16.35  86.96  75.95  92.78  38.94
B 79.85 0.06 0.23 0.24 6.47 13.04 24.05 7.22 61.06
JFHT 100.00  0.38 0.78 2.68 8.46  100.00  100.00  100.00  100.00
MR 8 AR TR 2553 5 5 27 . Z-200  HL/VArTF,

FEE-215 2 G VE R ik 17 RH 2 41l UGS 30 70) B, RDRS B
R CRE Y ORI OR AR T T B 2 5 R-112
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Fig.3 Process flow and conditions of optimization test

of copper and lead-zinc separation reagent types
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Table 9 Results of optimization test of copper and lead-zinc separation reagent types

m A/ %% D&Y7
2R ST/ (/0 PR - ””{Pé & — - ”&j/ / —

WAL+ SRR FR B4 : 150+ 1 200 HMLRS B 22.75 13.21 4.42 7.58 80.14 14.08 5.47
ITERY 77.25 0.96 7.94 38.61 19.86 85.92 94.53

BN B REN + BEREE . 1501 2001 200 HIELESH 31.65 9.84  7.65  14.76  83.05  33.91  14.81
STE R 68.35 0.93 6.90 39.32 16.95 66.09 85.19

. Bk + WHiRE.150+1 000  WOKELEEE  19.83 1513 473 7.68  80.01  13.14 183
SR 80.17 0.94 7.74 37.45 19.99 86.86 95.17

- BifeH+T29.150+400 WHLKEB™  27.82  10.32  6.26  12.67  76.56  24.39 1117
SR 72.18 1.22 7.48 38.83 23.44 75.61 88.83
AR 100.00 3.75 7.14 31.55 100.00 100.00 100.00
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Fig.4 Process flow and conditions of collecting
foaming agent types optimization test of lead-zinc

iso-flotability flotation and separation
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Table 10 Results of collecting foaming agent types optimization test of lead-zinc iso-flotability flotation and separation

s . 7 i . v/ % R/ %
Tk R S R =/ (g/ 0 P TER /% o = o o h o
TR+ HE-112:2.5+2.5 YRR B 37.84 1.27 15.54 31.83 52.24 73.14 30.22
FER 62.16 0.71 3.47 44.75 47.76 26.86 69.78
""""""""""" 257 Mz4.5  HYERDS®T 4005 118 16.05  28.08  50.82  80.05  28.22
PG 59.95 0.76 2.67 17.71 49.18 19.95 71.78
UUSN-9.5  BYeMMW 2543 147 18.16 29.83 39.77 5758 19.05
AR 74.57 0.76 4.56 43.24 60.23 42.42 80.95
"""""" THEN P2 .25 125 BEHE® 3345 1.33 16.92  32.76  48.36 7022 27.52
G2 66.55 0.71 3.61 13.37 51.64 29.78 72.48
B 100.00 0.92 8.06 39.82 100.00 100.00 100.00

M 3% 10 R, R4 -5 4 B 00 B 5 10 55 TR Ik 2=
PEA TRACPE T X HE 4 Bl AOES 36 70 %8 4 4 45 mT 97
P> BRI 52 R T ARG 257 T8 25 08 4 A 8 4
P CRE 77 505 . B PR HLRT 67 09 Y [0 R f
Zr LTI L DS A 5 B B 23 B B A TR R B
PR 38 A B GRS VL0 Sy 257 JR Y

4 By enfidik

BT IR R RLIE | A A B o0 T 0 2 5] A 3 AL
Wl AR I E T AR A . 2R
FEIT Bl T 20 AR e AR 5 B, i B 45 2R
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Table 11 Results of open-circuit test

=g % /0

r’_%z% ?%/% . unﬁL/% . . [EIW}:/A .

Cu Pb 7Zn S Cu Pb 7/n S
Lokion 0.72 24.16 2.25 3.45 29.54 47.01 2.08 0.93 2.51
a1 0.25 7.82 4.62 6.23 30.55 5.28 1.48 0.59 0.90
a2 0.63 2.73 6.82 12.78 30.76 4.65 5.51 3.03 2.29
g 3 0.23 2.43 5.32 11.04 30.21 1.51 1.57 0.95 0.82
YRR 1.04 1.38 22.15 24.16 27.78 3.88 29.53 9.45 3.42
hE 4 0.37 1.07 13.21 29.16 28.93 1.07 6.27 4.06 1.27
e 5 0.68 0.92 7.54 33.45 29.43 1.69 6.57 8.55 2.37
hE 6 0.31 0.79 5.37 36.75 30.27 0.66 2.13 4.28 1.11
RS 2.82 0.74 2.54 48.85 30.45 5.64 9.18 51.79 10.15
g7 1.56 1.19 1.56 4.37 18.45 5.02 3.12 2.56 3.40
a8 2.78 0.58 0.93 2.67 12.34 4.36 3.31 2.79 4.05
g9 10.12 0.23 0.47 1.53 9.38 6.29 6.10 5.82 11.22
HFH 10 2.23 0.29 0.51 1.27 9.54 1.75 1.46 1.06 2.51
A 76.26 0.05 0.22 0.14 5.99 11.19 21.69 4.14 53.98

JE 100.00 0.37 0.78 2.66

8.46 100.00 100.00 100.00 100.00
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Fig.5 Process flow and conditions of full process open circuit test
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Fig.6  Process flow and conditions of closed-circuit test of flotation reagents optimization in raw ore
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Table 12 Results of closed-circuit test of flotation reagents optimization in raw ore
P, P L/ % IR/ %
7]\ RN
" ! Cu Pb Zn s Cu Pb Zn S
HAE - 1.12 22.03 3.27 4.12 35.15 64.93 4.70 1.74 4.65
HAERS 2.12 2.16 21.65 25.13 28.13 12.05 58.84 19.95 7.05
BEAG T 4,08 0.74 1.08 47.12 29.85 7.95 5.65 72.00 14.40
=0n 92.68 0.06 0.26 0.18 6.75 15.07 30.81 6.31 73.90
JRE 100.00 0.38 0.78 2.67 8.46 100.00 100.00 100.00 100.00

Hy & 12 v, SR FH B B EEIR VR - 4 S YR
B HRE AR T VR E AT LR AT A I R kiR, 9K
15 LL N BERTE R - HRG 07 ] A2 22,03 %6 i e i
R 64.93% VEHT 32790 AR A 1200 BERE T RE B
P A7.12% EERICR K 72.00% &4 0.74% &
BY 1.08%0 s HY B RS 4% b 2 S 21,65 % L BEGL ALK
25.13% YU A 58.84 % JAE I A 19.95%
P R 0 SRS R RS B VEERE  VEYEERE B A 0 T
0 L A BLBOR AR AR B B T T AR S A
M 4 T T AC 3 R 9 35 R FH 2R 07 T A e . RS AR
WA R FRE RZ & B A RS %,

5 Hit

(1) BET B A V7 18 25 7 % I (4 35 1 Pk 55 0ik
3 3 TR PR L3 AR Ml v 3 0 R & R CL A& 7 AT AR
P R REURE 10 A R TRT AR Y ) s R AR A ] i
R AR TR E AR R T B85 25 + FR-112 1E 4
WA R 9 7R JH T A4H A S A A B T ) LA R ) AT U
B R BRI s 4 5 B o B VR ML L AR A - £
i T2 410 7 390 A4 2R %) 5 A 0 S TR R AR AR EE T
LAt A ) VGt HEAT IO O 35 5 S BE 55 W VR T
SRR 257 BEZGAE S A OR Y R B RS
W A Il R A e

(2) BETIR 77 KL 2 5 BB o0 15 U 3k 24 0 A 2
AR T T 4 R R vk R 56, O AR i i
SERWE T TR T R R A R IR TR
SJHVEE Oy B - HYRESE T IR B L AT P B O
PRI, 45 R R HRE 4 07 22,03 %6 VR DI
N 64.93 %0 s BERE W BEAAL N 47,120 VBRI R Ry
72.00 %6 s BYERRE T HT AR L N 21.65 %0 VEERR N A 25.13 %0,
H ISR 58.84 %0 JEF IRl 19.95 %%,
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