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Multipurpose Utilization of Mineral Resources
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Table 1 Main chemical analysis results of the raw ore
Pb Zn Cu S TFe Mn Co Au* Ag* Ca0 MgO TiO: ALOs Si0: REE
0.47 277 0.012 427 10.65 1.82 0.002 0.16 4.40 6.29 1.88 0.29 6.27 56.34 0.98
* BRA g/to
*2 B HYESHER
Table 2 Lead and Zinc phase analysis results
K ALY FEYIHE
AR A0 &a ik Wi UL g8 ikl
TE /% 0.41 0.012 0.028 0.458 2.62 0.047 0.033 2.70
DAE /% 89.52 4.37 6.11 100.00 97.04 1.74 1.22 100.00

R3 REOREE R

Table 3 Particle size composition characteristics of material

; L % HHE /%
R/ pm F2E /% b 7n b 7

+74 24.56 0.36 2.04 19.55  18.41

74+38 3246 0.50 2.94 35.89 5.06
-38+19 24.12 0.62 3.38 33.10 29.98

-19+10 8.77 0.20 242 3.87 7.80

-10 10.09 0.34 2.36 7.59 8.75
&it 100.00  0.45 272 100.00 100.00
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Fig.1 Lead flotation test flow chart
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Fig.2 Test results of grinding fineness
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Table 4 Test results of species of zinc inhibitors

IR R R B BRE %
Hg-th) E4 /% Pb Zn Pb Zn

KT 7.10 525 6.53 7848 15.80

HRERE 1000 BET 9290 0.11 266 21.52 84.20
pH 1& 6.6 FA"  100.00 047 293 100.00 100.00
AR 800 HHET 600 5.11 459 6246 941

BWiMgsE 1000 RBF 9400 020 2.82 37.54 90.59
pH 1 10.5 FE& 100.00 049 2.93 100.00 100.00
BRERSE 1000 #A¥AKED” 500 558 4.69 57.17 8.10
WESH1 1000 BF 9500 022 2.80 42.83 91.90

WHEeE 300 B 100.00 049 2.89 100.00 100.00
AR 500 ASHHKEDT 560 6.03 448 7046 8.67

WEeEE 1000 RBFS 9440 015 280 29.54 91.33
BkESSY 1000 EEFT 100.00 0.48 2.89 100.00 100.00
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Fig .3 Test results of dosage of ZnSO4
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Fig .4 Test results of dosage of lime
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Fig.5 Test results of dosage of 25" aerofloat

FsEREH, MES BAHENM, &
EEE EF#a, HY25" BEAEKT 20 g/t
B, (REIREMINBEESE, WHE 25" B4RE
20g/t NH.

2.1.5 A EFIKRB A RS K

KB B RV R B AR F R HI, SR E
BN KEEE, MAKE. BRBREXTVUKRERE
BRETYAERFOMHEIER. KEBABRLRSE

ERHE 6.
20 . o740
o
19 {ns
—a— g B
sl —o— @EERE |70
£ ¥
75
&y =
of =
{720
16+
75
15k
T {70
16 N R . ) ) )
0 50 100 150 200 250 300
KEHAE/ (g-¢')

Be KEHABIRER

Fig .6 Test results of dosage of water glass
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Fig. 7 Test results of dosage of butyl xanthate
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Fig .9 Test results of dosage of CuSO4
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Fig .10 Test results of dosage of butyl xanthate
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Fig .11 Test results of dosage of lime for zinc cleaning
separation
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Table 5 Test results of magnetic induction strength comparison

AR AN 28 475 FeE A% ERER %
(kA-ATSTY) TMEM el by zZn Pb Zn
BT 175 1844 7.09 7012 4.51
G F 145 285 777 897 4.09
GEREH 445 017 4245 1.65 68.54

0.08 Bt 120 011 522 028 227
' by 2 140 039 1076 120 546
byl 325 028 245 198 289

B 8650 0.084 039 1580 12.24

BFE B 10000 0.46 2.76 100.00 100.00

AT 150 2229 7.2 6926 3.88
B F 135 3.56 854 996 4.19
BRET 400 021 4446 174 64.65
HEMEFER 115 013 675 031  2.82
g2 140 044 1373 129 6.99

0.1 1 345 032 3.07 228 .85
: B 87.15 0.084 043 15.16 13.62
FEH 10000 048 2.75 100.00 100.00

MR 170 1995 6.88 69.58 4.21
gdig 155 315 815 10.01 455
BERA 410 021 4452 176 65.72

0.16 HEMEFEM 140 013 6.69 037 3.37

hF 2 140 039 1156 1.13 583
By 1 350 029 283 2.09 357
B H 8635 0.085 041 1506 12.75
FEH 10000 049 278 100.00 100.00
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Fig .12 Flow chart of closed-circuit test of flotating-magnetic
combined separation
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Table 6 Resnlts of closed-circuit test of magnetic -priority N
flotati . _
T (1) BT ERESERRD, B 40
Tl Tt S 3 S ° N "
Pb  Zn Pb Zn 047% FEE2.77%, AR S BEHEBEYY,
WY 059 5082 635 6259 134
HERED 4.90 097 4542 992  79.26 RS E &R SR HBAE
R dh 146 138 1183 419  6.15 (2) X FFRE. ST BT T Wk
By 93.05 012 040 2330 1325

B 10000 048 281  100.00 100.00 N, BRI, TATH. BV YEERL
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Bl 62.59% 4R 343.02 g/t MERFER; B RAL
45.42%. BRI 79.26% 4R 12.73 g/t BIEERET;
R 5 o R B 1.38%- 4B TEIICEE 4.19%. B 5
£ 11.83% £EEIUE 6.15%.
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Study on Mineral Processing Technology for a Low-grade Lead-zinc Ore
Cheng Qian, Wang Ming, Wan Hongmin, Ning Xinxia, Li Jie

(Xi’an Northwest Geological Institute of Nonferrous Metals Co., Ltd., Engineering & Technology Center for

Comprehensive Utilization of Mineral Resource of Shaanxi Province, Xi’an, Shaanxi, China)
Abstract: The type of a lead-zinc ore is pyrrhotite and pyrite-magnetite lead-zinc ore, among which the
metal minerals are mainly sphalerite and pyrrhotite, followed by pyrite, magnetite, galena, etc., and gangue
minerals are quartz, calcite, feldspar, muscovite, etc. The grades of lead, zinc and sulfur in ore are 0.47%,
2.77% and 4.27%, respectively. Lead sulfide accounts for 89.52% of total lead, lead oxide 4.37% o, zinc
sulfide 97.04%, and zinc oxide 1.74%.The ore dressing test of the ore is carried out by the process of*lead-
zinc preferential floatation and flotation-magnetic combined separation of lead and zinc coarse concentrate”.
The results show when the ore grinding fineness is -0.074 mm accounting for 75%, by one roughing one
cleaning three scavenging lead concentration, one roughing one cleaning three scavenging zinc concentration
process, and flotating concentrate by magnetic separation, the lead concentrate with lead grade of 50.82%,
recovery of 62.59% and silver content of 343.02 g/t, zinc concentrate with zinc grade of 45.42%, recovery of
79.26% and silver content of 12.73 g/t, and lead grade of 1.38%, recovery of 4.19%, zinc grade of 11.83%,
recovery r of 6.15% in the magnetic products are obtained.
Keywords: Lead-zinc ore; Lead-zinc preferential flotation ; Floating-magnetic combined separation



