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Process mineralogy study of a lead-zinc ore containing arsenic and silver

CHEN Qiaomei ZHOU Hao ZHU Zhiwei LI Zhaowang
(Changsha Institute of Mining Research Co. LL.td. , Changsha 410012, China)

Abstract: The process mineralogy of an arsenic-bearing lead-zinc-silver ore in Hulunbuir was studied by
means of chemical multi-element analysis, phase analysis, optical microscope and ML A. The results show
that the main metallic minerals in the ore are pyrite, sphalerite, arsenopyrite, pyrrhotite and galena,
while the gangue minerals are quartz, mica, feldspar, chlorite and calcite. The useful elements in the ore
are lead and zinc, which contain 1.63% and 1.72% respectively, and the contents of the associated
precious metal silver is about 46. 31 g/t, besides the harmful element content is 0. 34%. The proportion
of +0.105 mm galena and sphalerite are 73. 56 % and 79. 2% respectively, which belong to the category of
medium particle size distribution. As a whole, galena, and sphalerite and other minerals are mainly inlaid
adjacently to each other, besides a small amount of galena and sphalerite are replaced along the cracks or
interparticle of pyrite, pyrrhotite, arsenopyrite, chalcopyrite and other minerals, forming a more
complex inlay relationship, which may cause galenite-arsenopyrite and sphalerite-arsenopyrite congeners to enter
the lead concentrate or zinc concentrate, leading the concentrates and zinc concentrate contain high arsenic.

Key words: lead zinc ore; arsenic; silver; process mineralogy; mineral composition; embedding

characteristics; lead concentrate; zinc concentrate
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Table 1 Main chemical compositions of ores /7
5 SiO, Al, O TFe CaO MgO P
=1 54.07 10. 16 7.58 3.18 1.33 0.072
5y K;O Zn Mn Pb Na, O S
= 2.42 1.72 0.61 1. 63 0.15 5. 06
A co TiO, As Cu F Ag®
=0 1. 10 0.62 1. 06 0. 08 0. 34 46. 31
T OHAPHIRE AR 0.37%; QBN g/t,
x2 TEPHBULFEYE
Table 2 Chemical phases of lead in ore /%
AR R AR AL Y ik R 8 v 4 B R S Ho A B
o 1.42 0.11 A 0.10 1.63
eSS 87.12 6.75 / 6.13 100. 0
®3 TEPEHULFEYE
Table 3 Chemical phases of zinc in ore /%
5 i AL B B PEEALT B it R B T B FERRIR f A1 T B B
G 1. 65 0.05 HA 0.02 1.72
RS 95.93 2.91 - 1. 16 100. 0
x4 TEPROULFEYHE
Table 4 Chemical phases of silver in ore /%
AH 51 HBAR T AL AR AR AL 4 AR S AL R MEVE 4 A B AR SR
ol 1.7 24.16 8. 95 0.42 11.08 46. 31
ST 3.67 52.17 19. 32 0.91 23.93 100. 0
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Table 5 Mineral compositions and contents of ore /%
] TR ] T ] o
NEE 2. 46 WAk 0. 82 EKA 5. 54
IS 0. 10 Hzf 1. 24 WA 0. 08
VE:2 1. 64 MOGED B 0. 23 KA 0. 79
Mz B 13. 01 EINA 0. 04 BH = 0. 09
W 5. 12 B AR S Ho A 0. 12 A 1. 07
Btk 0. 90 WA 0. 69 A 0. 01
T Wk 2. 04 Ve 32. 49 b3 it 1. 01
s n 6. 03 Eava) 0. 26 M FE A 0. 01
A 0. 23 1928 =B 15. 26 EXpa 0. 05
[ 0. 86 KA 0. 11 A WLk 0. 37
R 2. 31 EXRIEE3-208 0. 02 W 3 R AT 0. 74
i g f 4. 06 Bk 0. 07 HoAlh 0. 13
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Fig. 1

Galena is associated with arsenopyrite,

sphalerite and pyrrhotite(-)
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Fig. 2 Galena metasomatism pyrite along pyrite fissure(-)
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Fig. 3 Galena, arsenopyrite and pyrrhotite are

embedded in sphalerite(-)
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Fig. 4 Sphalerite and galena substitute for pyrrhotite(-)
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Fig. 5 Arsenopyrite and chalcopyrite are replaced by
pyrite, which intersperse each other and form a complex

Mosaic relationship(-)
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Fig. 6 Chalcopyrite metasomeric arsenopyrite and

pyrite are interspersed with each other to form a

complex Mosaic relationship(-)
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Table 6 Embedding particle size of the main minerals in arsenic containing silver lead zinc ores

B 7% /mm 7B INEE b
I Bitardi %/ % G A 2/ 0 Bl fi %/ % G A% % it o Ai %/ %

=0. 42 11.16 11.16 12. 25 12. 25 9.53 9.53
—0.42+0.3 11. 68 22. 84 13. 64 25. 89 17. 69 27. 22
—0.3+0.21 20. 09 42.93 18. 76 14. 65 39. 03 66. 25
—0.21+0.15 22. 23 65. 16 23. 25 67. 90 10.17 76. 42
—0.15+0. 105 8. 40 73.56 11. 30 79. 20 7.01 83. 43
—0.105+0. 074 7.91 81. 47 7.78 86. 98 6. 35 89. 78
—0.074+0. 052 4.67 86. 14 4.09 91. 07 3.81 93.59
—0.05240. 037 4.43 90. 57 3.48 94. 55 2.79 96. 38
—0.037+0. 026 3.10 93. 67 2.20 96. 75 1.39 97.77
—0.026+0. 019 2. 84 96. 51 1. 55 98. 30 118 98. 95
—0.019+0. 014 1. 99 98. 50 0.91 99. 21 0. 59 99. 54
—0.01440. 01 0.78 99. 28 0.43 99. 64 0. 24 99. 78
—0.01 0.72 100. 0 0. 36 100. 0 0.22 100. 0
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