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Table 1 Analysis results of run — of — mine ore

TFe  Cu Co S Au”  Ag” Pb Zn  FeO Ni

40.56 0.127 0.010 2.08 0.08 <1 0.033 0.026 15.81 <0.005

TiO, Si0, ALO, K,0 Na,0 MgO CaO P  As C

0.17 12.31 2.04 0.31 0.29 12.33 5.75 0.075 0.013 1.71

HAg Aubfifii gt

R2 AR TSR /%
Table 2 Analysis results of iron phase of run — of — mine ore

Phase Magnetic iron oxide Magnetic iron sulfide  Non — magnetic iron sulfide ~ Hematite Iron carbonate Tron silicate Total Fe

Fe content 36.67 1.33 0.96 0.37 0.13 1.10 40.56

Fe occupation rate 90.41 3.28 2.37 0.91 0.32 2.71 100. 00
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Fig. 1 Distribution curve of feeding ore size of pre — concentration
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2.1.1

R3OAIF B R4S

Table 3 Results of dry magnetic preconcentration under different

belt speed
Belt speed Grade/ % Recovery/ %
o Product  Yield/%
/(m=+s™) Cu Fe Cu Fe
1.5 Concentrate ~ 79.23 0.12 49.72 73.39 97.84

Tailings 20.77 0.17 4.20 26.61 2.16

ROM 100. 00 0.13 40.26  100.00 100.00

1.0 Concentrate  82.71 0.12 47.95 80.03 98.22

Tailings 17.29 0.15 4.17 19.97 1.78

ROM 100. 00 0.13 40.38 100.00 100.00
0.5 Concentrate ~ 82.99 0.12 47.76 80.79 98.47
Tailings 17.01 0.14 3.62 19.21 1.53

ROM 100. 00 0.13 40.25  100.00 100.00
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Table 4 Effect of magnetic strength on the index of wet magnetic

preconcentrate for —5 mm HPGR product

Magnetic Operational recovery

strength Product Op‘eralional Grade/ % o
/(KA +m™") vield/% - — Fe Cu Fe

239 Concentrate ~ 72.19 0.086 60.02 51.53  92.05
Tailings 27.81 0.21 13.46  48.47 7.95

Feed 100. 00 0.12 47.07 100.00 100.00

358 Concentrate  82. 18 0.10 55.60 70.19  97.31
Tailings 17.82 0.19 7.09 29.81  2.69

Feed 100. 00 0.12 46.95 100.00 100.00

438 Concentrate  82.23 0.10 55.54 70.89 97.38
Tailings 17.77 0.19 6.90 29.11 2.62

Feed 100. 00 0.12 46.90  100.00 100.00
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7 RN TSR M 2 8 o, EL B b (O 78 IR 258
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97.38% ARl I3 70. 89% 5 il R 1Rl =
H17.77%

-5 mm HPGR Z0#¢ = bl 1E45 B S ERGLE 26 7F T
TR FE A AR XS FLUNER S B o

%5 -5 mm HPGR /™Sl Ve HLEHL R 45 RN 1L

Table 5 Comparison of index of magnetic preconcentration mode

of =5 mm HPGR product

Preconcentration Operational Grade/ % Operational yield/%
Product .
mode yield/% Cu Fe Cu Fe
~ Concentrate ~ 91.97 0.12 50. 14 90.16  98.99
Dry magnetic oo 803 0.15  5.85  9.84 1.0
separation
Feed 100. 00 0.12 46.58  100.00 100.00
. ) Concentrate  82.23 0.10 55.54 70.89 97.38
Wet magnetic s 1777 019 690 29.11  2.62
separation
Feed 100. 00 0.12 46.90  100.00 100.00

%5 W UEH, -5 mm HPGR 4i#% 7= i il 2 F
g3k, eI C Il th ARk ™ %y 8. 03% Wy /™, T4
KW 4 7 50. 14% 8k 7 b 181 e 28k 98. 99% ;
-5 mm HPGR 4114 it 3 20 1 X 1 , B8 W04l o 1
v =R R 17.77% W R, IR B 8k i 7 55. 54% |
BRAEAL [P 3R 97.38% Tl T35k if AN AN 43 77 A ok
R ARSI TR [ B 4R et I T
i, BRIk, DR 35 005 40 8 7= 36 R 2 0 4k T S A
FFIREFFEE K1, —5 mm HPGR 4IR% 7= b 10 4 3k SR

SRk
sl A v A0 8% B9 53 A AR

TR MR RO A AT 2 R (LR 6 A7)
W Bt TR A AR AL A KL Y U], B 157 2
LB S R, A7 el 2 R U A
g, 8 -5 mm R TR - 1 mm A 2R 4
FA IO F A5 SR P AR, A T I8, 52k T B
AT 2 28.99% AN 2. 10% 18k Il i ) J 22
FEAE N, ASURT LA o i S 8 VMl A8 A5 ] i 57, T
HE B SR AT ik 18.84% o

2.3

R6  -25 mm W TR T HT4s
Table 6 Screening results of tailings of dry magnetic preconcen-

tration of —25 mm deep ROM

Operational recovery

Particle Operational Grade/ % /%
size/ mm yield/ % N .
Cu Fe Cu Fe
+12 59.06 0.12 3.96 47.67 56. 64
-12+10 8.01 0.031 3.11 1.67 6.02
-10+8 3.44 0.032 3.26 0.74 2.72
-8+5 6.55 0.11 2.92 4.84 4.63
-5+3 6.34 0.27 3.82 11.51 5.86
-3+1 5.41 0.24 4.77 8.73 6.25
-1 11.19 0.33 6.60 24.84 17.89
Tailings of dry 100.00  0.15  4.13  100.00 100.00

magnetic separation

®7

-5 mm HPGR 2™ b0 R A 0 B 4 1

Table 7 Screening results of tailings of wet magnetic preconcen-

tration of —5 mm HPGR product

Operational recovery

Particle Operational Grade/ % /%
size/mm yield/ %
. Cu Fe Cu Fe
+3 3399 0.035 5.18  5.95  24.79
-3 +1 11.82  0.10  7.38  6.16  12.29
-1+0.4 13.00  0.22 9.3  14.16 17.10
~0.4+0.25 7.38 0.32  8.11  11.88  8.43
-0.25+0.15 7.78 0.32  7.12  12.53  7.80
-0.15 26.03  0.38  8.07  49.32  29.59
Tailings of wet 100.00 0.20  7.10  100.00 100.00

magnetic separation
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Table 8 Results of full flowsheet of magnetic

preconcentration
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Pre — concentration Process of Pre — throw—Classification Recovery of Pre —
thrown Tailings on Deep Ore in a Au — Cu - Fe Polymetallic Deposit in Peru
TAN Xin'?, LIU Shujie"*, XIAO Qiaobin'"

1. BGRIMM Technology Group, Beijing 100160, China;
2. State Key Laboratory of Mineral Processing Science and Technology, Beijing 102628, China

Abstract: To provide the reference for reasonable pre — concentration process for the deep ore of Au — Cu — Fe polymetal-
lic deposit in Peru with 0.127% Cu, 0.08 g/t Au, 2.08% S and 40.56% Fe, the mineral processing pre — concentra-
tion test on the ore was studied, with a process of pre — throw—-classification recovery for the shallow ore. It shows that the
pre — concentration process of pre — throw—-classification recovery for the shallow ore composing of dry throwing of raw ore
—25 mm—fine grinding of rough concentrate by high pressure roller grinding—wet throwing of the fine grinding product
by high pressure roller grinding—classification recovery of copper and iron from pre — thrown tailings has a good adaptabil-
ity and pre — concentration effect for the deep ore, the concentrate with Cu grade 0. 13% , Fe grade 48.76% , Cu recovery
rate of 87.49% and Fe recovery rate of 97.93% can be obtained, and the tailings discarding yield can reach 18.84% .
The research results provide the reference for the selection of the reasonable pre — concentration process for the ore, and
have created a good prerequisite for improving the grade of beneficiation in the follow — up grinding and flotation operation ,
reducing the grinding amount of ore and the cost of mineral processing and comprehensively recovering the associated valu-
able metals such as iron and copper in the ore.

Key words: Au — Cu — Fe polymetallic ore; high pressure grinding roller; dry magnetic separation; wet magnetic separa-
tion; pre — concentration
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