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Experimental Study on Beneficiation of Arsenic-Zinc Containing Polymetallic Ore in Inner Mongolia
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Abstract: Aiming at the problem of excessive arsenic content in zinc concentrate and low grade of arsenic concentrate in a zinc
polymetallic mine in Inner Mongolia, the flotation process of copper, zinc and arsenic was systematically studied. The
combination of lime, sodium humate and zinc sulfate was used to inhibit arsenic-sulfur minerals, ethyl xanthate and Z-200 were
used as combined collectors to enhance the selectivity of copper flotation. During the zinc flotation stage, the lime and NY were
used as inhibitors to inhibit arsenic, the copper sulfate was used to activate sphalerite, and the collector ZC was used to improve
the recovery rate of zinc. In the arsenic flotation stage, the copper-zinc flotation tailings were further finely ground (—0.074
mm accounts for 68.10%) , and the arsenic recovery rate was improved by reagents combined with sulfuric acid, sodium silicate
and copper sulfate. Copper concentrate with a grade of 29.35% , recovery rate of 82.17% and arsenic content of 0.46% are
obtained through preferential flotation process. The zinc concentrate grade is 46.85% , the recovery rate is 86.34% and the
arsenic content is 0.52%. The arsenic concentrate contains arsenic grade of 32.20% and recovery of 87.94%. When the grinding
fineness is optimized to — 0.074 mm accounts for 80.13% ., the dissociation degree of copper-zinc minerals is significantly
improved. Compared with the original beneficiation process. the arsenic content of copper-zinc concentrate is greatly reduced.
The research results provide technical reference for solving the difficult problem of beneficiation of high arsenic-zinc
polymetallic ores.
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Table 1 Results of chemical multielement analysis %}
Cu Pb Zn As S Fe Ag*
1.17 0.10 4.66 5.40 7.82 15.22 94.00
P CaO MgO Si02 Al; O3 C

0.90 0.70 0.35 57.84 4.30 0.10

T UK Ag AN g/t
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Table 2 Results of zinc phase analysis %
R/ BN & AR
AL EE 4.02 85.37
Ak 0.24 5.15
HoAth B 0.45 9.48
Ait 4.71 100.00
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Table 3 Results of copper phase analysis %
JE A A i 0.88 72.13
UL AL 0.20 16.39
SRR A 0.10 8.20
455 AL 0.04 3.28
&t 1.22 100.00

2 FHRBERHN

AR YR (14 T2 BE PN 2 A 3 A VR R AR L R
YRR BEAE L S B i 25 R A T .
A PR AR B A A0 B —0.074 mm 5 65% ~68% .
Xof PR UCREL 26 7 H ) ARG 4 P )5 P 80 3 UORG 1k
AR AR A S . B, 152 8 FE —0.074 mm
7650 M4 BE S T R AT 24 550 A AR 5
2.1 $AIFEIRIE
2.1.1 VA K A A

] V7 BE — R FH A R R Bk A
H SRR T VBT RO R RS R A S e
b, THEG 25 R B AR 0V L AR ) 1Y
AL, TR AR WA 1R .

Ei

-0.074 mm 5 65%

B

5 min

5minX NY
2min¥ Z#%, Z-200
2 min % BK204
HH
T By

E1 fFEiRnimE
Fig.1 Flow chart of copper flotation exploration test
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Fig.2 Test results of lime dosage for copper flotation

2.1.2 Bl T T R R A ) At

JEAEIREN T T 2 &R0 5 3k e &1 T,
WA Fe' " K Feb " St = A s e . mAJE
FERREN G - I FE — o R B 1 4 v S T 1) mT 7 PR RE
W] FEARRE R L 5 W X AV e 1 Y . AR &
PR A R BE S B A s R R L pH (H S 9~11 ] B i
[ A SR R IR i SO /el = T I
SREIED AR R N R AR DL TR 1L R AN
—0.074 mm (5 65% A K 2 000 g/t B FE1 500
g/t.NY Fi& 0.2 824 30 g/t.Z-200 20 g/t.BK204
20 g/t 3 136 2 58 6 L TR M A e o ] 7 3 SR 1Y
SR 2E R UL 3.t R 3 AT A WE T R R AN
i A 0 R SR AT i B L AR T R S A
FF TR 25675 1B AR B T 32 500 g/t,

10 490
9 _U743>< ] 5
sl . - 70
/ s £ 60
7 . R
g I D 150 4%
& 6r o B s
<., i ok
L ;
o 130
] — 2 2
5 420
- 10
2

2(I]0 3(I)0 4I00 560 660 7(I)0
EERMAR (gt)

B3 MFEEEBRMASKBER

Fig.3 Test results of sodium humate

dosage for copper flotation
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Fig.4 Test results of ZnSO, dosage for copper flotation
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Fig.5 Test results of arsenic inhibitor

dosage for copper flotation
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Fig.6 Test results of collector dosage test for copper flotation
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Fig.7 Flow chart of zinc flotation test
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Fig.8 Test results of lime dosage test for zinc flotation

2.2.2  RETESEAR A0 R

AT IR A2 — s A 77 255 8 50 A B A
7/ Ryl R R =81 1 e I R R/
B 0 3 R I R B R NY L 5 R o — A
PO A, R R R R R AR A K3 000 g/t
BRfREN 150 g/t.ZC 20 g/t.27 i 20 g/t, G
W 7, XA RV 9, HIE 9 Al BEE NY H
YN BE AL B PSR SR BT AR L AR T
& RO R, 24 NY BT 80 g/t J5 . fif
F NN, HAAFRE AR 3Z B —E B 52, PRI
£ NY BN 80 g/t,

FEMER AR (gt)
B9 sFZmMEfASRnsR
Fig.9 Test results of depressant dosage for zinc flotation
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Fig.10 Test results of CuSO, dosage for zinc flotation
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Fig.11 Test results of ZC dosage for zinc flotation
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Fig.12 Copper concentrate indicators of grinding

fineness verification test
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Fig.13 Zinc concentrate indicators of grinding

fineness verification test
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Fig.14 Closed-circuit test process of copper-zine flotation
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Table 4 The results of closed-circuit test of copper-zinc flotation %
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Fig.15 Flow chart of grinding fineness

test for arsenic flotation
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Fig.16 Results of grinding fineness test of arsenic flotation
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Fig.17 Test results (corresponding to pH) of

regulator dosage for arsenic flotation
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Fig.18 Test results of sodium silicate

dosage for arsenic flotation
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Fig.19 Test results of CuSO, dosage for arsenic flotation
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Fig.20 Test results of collector dosage for arsenic flotation
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Table 5 The results of closed-circuit test of arsenic flotation
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