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Experimental Study on Beneficiation Process Optimization and Comprehensive

Recovery of Iron from Tailings of a Low grade Copper-gold Ore in Mongolia
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Abstract: A low grade copper-gold ore in Mongolia contains 0. 20 g/t gold, 0. 24 % copper, 1. 80% sulfur and
1. 7% magnetic iron. Copper minerals are mainly the chalcopyrite mineral, a small amount of Bornite and copper
blue; The other sulfides are mainly pyrite; Magnetic minerals are mainly magnetite and hematite, which can be
recovered comprehensively. Based on the ore properties of low content of target minerals and fine distribution size,
the flotation-magnetic process of "Cu-S bulk flotation-mixed concentrate regrinding-Cu-S separation-comprehensive
recovery of Fe from bulk flotation tailings " was recommended,and the closed-circuit flotation test obtained a copper-
gold bulk concentrate containing 20. 30 % copper and 11. 44 g/t gold, with recoveries of 86.00% copper and 69. 40 %
gold. A final iron concentrate containing 65.34% iron was then obtained by the flotation-magnetic process, with
recoveries of 23. 80% iron and 91. 70 % magnetic iron. Compared with the original process,iron resource in flotation
tailings can be comprehensively recovered while copper and gold concentrate grade were significantly improved.

Key words: low grade; Cu-Au Ore; Cu-S separation; comprehensive recovery of iron;magnetic separation

Y #5 B #:2024-03-08

YEB B A BUFL AL (1986—) Lo, T4 oy G L ARV . T 1

SIAM BAAL, MW, LA, % . W AR A &0 0 L2 RS SR E MR M T]. A a4 LR, 2024,14(8):
104-110.

WEI Zhuanhua, YUE Tao,JI Wanying, et al. Experimental Study on Beneficiation Process Optimization and Comprehensive Recovery of Iron
from Tailings of a Low grade Copper-gold Ore in Mongolia[ ] ]. Nonferrous Metals Engineering,2024,14(8) :104-110.



% 8 3

B IR 52l FAR S A4 0 e " T2 R B 45 & I Bl 3 F 5T 105

S i A A AL B T A 28 R IR B
RV &0 A A A N A R A S, £
W= R4 K A7 Cu 0.30% , Au 0. 25 g/t,
FEG YRR 244G 0. 1~0. 05 mm, K
43 UKL A B8 43 A A A 4 8 W oRL ], 2 A3 ik
A7 5 B BRAORL ] L 288 Bt b Bl BRI UKL 0 2% 5 B
Wy F 2R 0. 15~0. 05 mm, 5 # 4 9 3L [7] #x
A3 TE BKCIR 23 A3 ) 8 A R ) i AT 0% 2R B8 A B
BT SR X ] 0. 8~0. 1 mm, 2 5l B 2 57
TR BIE & ATE A0 . 5 W11 32 0 18 1 ) 1B
FH - R # wE 24  (ELRAR BR 22 18] T AH X A B B
PR R /N AR R AT W, BONHR A TR &
SERY, R B IX ] 0. 07 ~0. 03 mm, 2 A 511
M it ¥ G IR o A . H E B 37 R TR B o ik
W TR R AR/ TR P&k &

AR 22 AR 2 R 1 A BE D AR L 3
LR TR TR A R T NG 1 o T R VA (ARl
RS54 B A5 R . O 4 T 4 PR A A
[l WSCAE A » 6 ISR 1 AT TR A0 B B ) = B O M gk
A LA AL K5 TR i X 7 5 e A R A A O
BRIEAT £ 47 [

1 7 &Mk

L1 FERZRSWETWABRSN
JE EEICR T A R I AL 1L R
MILFEA Au,Cu BETERR (MFe) 0] 254 [uli
TS S EAR K 20 % A PR Y
TR BT O R B R AR A T
JE BB HEVERT ) TR R MR BT KA1 B
Yy B A e MR R

Rl TEAESRESWER

Table 1 Chemical analysis of multi-elements /%
Elements Cu Au” Ag* Total S Total Fe
Contents 0.24 0. 20 <2.0 1. 80 6.53
Elements MFe SiO, Al O3 MgO Na, O
Contents 1.70 55. 56 15.07 2. 60 2.81

Note: * the unit is g/t, MFe is for magnetic iron.
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Table 2 Analysis results of mineral composition and content /%

Minerals Content Minerals Content Minerals Content
Gold minerals Trace Quartz 34.97 Magnetite 2.28
Chalopyrite 0. 60 Albite 15. 94 Hematite 4.17
Bornite 0. 05 Feldspars 9.62 Fulfate minerals 0.21
Covellite 0.01 Chloride 6.54 Dickite 0. 55
Pyrtie 2.70 Epidote 6.13 Carbonates 4.12

pyrrhotite 0.21 Biotite 3. 30 Others
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Table 3 Analysis results of copper sulfide particle size and dissociation in raw ore

Liberation Association/ %

Size distribution(pm) /%

Contents/ %

classes/ % To sulfide To non-sulfide —10 +10—20 +20—38 +38—74 +74—150
100 57.45 2.62 16. 86 17. 06 20.91

80—=<C100 15.01 5.18 9.83 0. 84 3.43 6. 81 3.93

50—<80 17. 41 2. 60 14. 81 1.12 2. 46 4.56 5.21 4. 06
<50 10. 13 1. 37 8.76 1.78 1.11 3.21 4.03
Total 100. 0 11.15 38.4 3.52 21. 27 30. 26 36. 96 7.99

Note: Liberation is based on area percent of the mineral of interest over the total area of a particle. Liberation classes are defined in 4 groups
ranging from 0 to 100 area-% (<{50% ,50 —<<80% ,80—=<.100% ,100%) , the following are the same as.
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Table 4 Results of grain size distribution determination of gold ore

Size/pm —10 +10—20 +20—38 +38—74 +74—100 Total
Occupancy/ % 0. 40 7.17 32.47 44. 38 15. 58 100. 0
x5 SUFWELSN
Table 5 Chemical phase analysis results of gold
Ttems Exposed gold Gold in coarse pyrite Gold in other minerals Total
Gold grade/(g« t—1) 0. 148 0. 047 0. 045 0. 240
Occupancy/ % 61.58 19. 65 18. 77 100. 0
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Fig. 1 Condition test flowsheet of the flotation
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Fig. 2 Test results of grinding fineness test
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Fig. 3 Test results of lime dosage
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Table 6 Test results of collector types

Collector types/ Grade/ %, % /(g e+t 1) Recovery/ %
oftee Orfypes Sample Yield/ % ’ 8 v -
(gt D) Au * Cu Au Cu
Bulk concentrate 3. 80 3.29 4.58 64.70 66. 50
Potassium Amyl > _
Tailings 96. 20 0. 070 0. 090 35. 30 33.50
Xanthate 120
Total 100. 0 0.19 0. 26 100. 0 100. 0
Bulk concentrate 4. 00 2.92 4.72 67.00 70. 60
SIBX 120 Tailings 96. 00 0. 060 0. 082 33. 00 29. 40
Total 100. 0 0.17 0. 27 100. 0 100. 0
Potassium Amyl Bulk concentrate 6. 60 2.12 3.43 75.00 81. 80
Xanthate/Butyl Tailings 93. 40 0. 050 0. 054 25.00 18. 20
Ammonium 80+40 Total 100. 0 0.19 0. 28 100. 0 100. 0
Bulk concentrate 6. 40 2.24 3.43 79. 20 84.10
SIBX/Butyl .
K Tailings 93. 60 0. 040 0. 044 20. 80 15. 90
Ammonium 80-+40
Total 100. 0 0.18 0. 26 100. 0 100. 0
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Fig. 4 Test results of collector dosage
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Fig. 6 Test results of regrinding fineness

I

Cu grade/%,Au grade/(g

1P 6 R, B 2 RS 40 B — 45 pm (586
CREEA R 328 2 9220 iF K B w4/ 4 i 10 24 52
BT E =N N T S N S
FHEE LN BT M ad — 45 pm 5 88 Y0 I L RS T b A/ 4
PLAS T 3G s FLAR /4 [l e 32 080T B L DR o o
PR B A R — 45 pm (5 8800,

3.6 BERTEKEHFIRRK

WA A — &R RO R, A5 1
B YR AT . R T 25 X R 4 2k 9%
B ARG R R 0.19 T
i SR — B w1225, vT 3R A9 2 HURE B 1l = R
3. 800 VRN 5200 RETER LT 40. 68 %0 F F TR
BAX 0. 080 AE M [l e 2 4% 36. 7 V0, il M 4k A i ]
R 92, 20 % By IR I FE R

X ZARMURE 0 A RS SERE S 0.1 T 1,
HEAT PRI 20 B 50 B A KA S AR RS 0 i T AT
IR LR 74 R UL S,

H &8 AT, B A ORDRE P A R A ARG
4k 7 PRGH P B A PRSI B — 74 pm (7 9304,

Bulk flotation tailings

et

Magnetic separation 1
( |

0.19T

Variable

Magnetic separation 2

0.1T Tailings

Fe-concentrate
B7 SHEBTHEBEAERE
Fig. 7 Regrinding fineness test process of iron
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Fig. 8 Regrinding fineness test results of iron

rough concentrate
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Table 7 The results of closed-circuit test
Grade/ %, % /(g t™1) Recovery/ %
Samples Yield/ % (RRAS: o
Au * Cu Au Cu

Flotation Cu-Au Concentrate 1.09 11. 44 20. 30 69. 40 86. 00
process S-Tailings 4.55 0.57 0.08 15. 00 1. 40
Bulk flotation tailings 94. 36 0.03 0.03 15. 60 12. 60
Total 100. 0 0.18 0. 26 100. 0 100. 0

Grade/ % Recovery/ %

Samples Yield/ % Y
) TFe MFe TFe MFe
Magnetic Fe-concentrate 2.36 65. 34 64. 28 23. 80 91. 70
separation o
Fe-Tailings 92.01 3.61 0.15 50. 60 8. 30
process
Bulk flotation tailings 94. 37 5.17 1.77 74. 40 100. 0
Total 100. 0 6.53 100. 0

Note: Fe-concentrate rate is calculated according to the bulk flotation tailings ore rate; The total iron recovery rate is calculated according to

the total iron content of the original ore.
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