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Table 1 Analysis results of chemical composition
of low-grade copper ore %
ke Cu As Pb S Fe Zn
s 0.240 0.16 <0.005 4.44  4.30  0.02
e B 0.169 0.006 0.014 1.59 2.60  0.03
WAB 0172 0.006  0.006 1.77  2.56  0.025
wrE Ca0 Mo MgO C Si0,  Al,O,
s 0.16 0.005 0.43  0.15 71.94 11.30
Jew B 0.59 0.024 0.47 0.12  73.97 12.30
RA B 0.49 0.018 0.42 0.12 74.36 12.14

B 1 AT Bl TR A Ak, A S 5 A P S5
AR Hop IR 2 0. 240 %, HA EITR
ff10.16 % ; LA B AL 07 0. 169 % , &4 F LK ff
0.006 % ;1% & B i 0. 172 % , & FE LR M
0.006 % .
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Table 2 Analysis results of copper phase %
- T Juw Bt RAB
w(Cu) baRiES w(Cu) boRiES w(Cu) PoRiiES
WRABACHT T B8 1 55) 0.130 54.20 0.035 20.71 0.04 23.26
AL (FLAE A A 4F) 0.051 21.40 0.009 5.33 0.01 5.81
JRAERARAR G R T B 4 ) 0.059 24.40 0.125 73.96 0.122 70.93
x| 0.240 100. 00 0.169 100. 00 0.172 100. 00
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Table 3 Analysis results of the dissemination

status of copper minerals
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Fig. 1 Effects of column leaching time on the copper

leaching rate of shallow low-grade copper ore
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Fig.2 Effects of column leaching time on the copper leaching

rate of medium-deep low-grade copper ore
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Table 4  Test results of column leaching

for shallow low-grade copper ore

. LY N4 R Hhil A R AL
mm RIS R % BWERLE %

2 -10 ¢0.22mx1.5m  25.50 62.54

3 =30 ¢0.23mx1.5m  22.33 65.01

4 =50  $0.22mx1.5m  21.55 64.60

5% -100  ¢0.22mx1.5m  20.20 54.72
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Table 5 Test results of column leaching

for medium-deep low-grade copper ore
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Experimental study on the comprehensive utilization
of low-grade copper ore resources in a high-latitude cold region

Wang Muzhi', Yang Xiaolong®, Miao Yu®, Xie Zhao'
(1. Kichi — Chaarat Closed Stock Company; 2. China National Gold Group Co., Lid.;
3. Inner Mongolia Mining Co., Lid., China National Gold Group Co., Lid. )

Abstract: The low-grade copper ore in a high-latitude cold region consists of primary copper sulfide ore, secondary
copper sulfide ore, and copper oxide ore. The ore properties gradually change with the depth of the ore body. Under
natural temperature, medium temperature, or acidic conditions, tennantite and tetrahedrite in the primary copper sulfide
ore, secondary copper sulfide ore, and combined copper oxide ore are easily leached. For shallow low-grade copper
ore, sulfuric acid column leaching in atmospheric temperature was conducted at temperatures of 13 °C —23 °C for
34 d, followed by medium-temperature bio-oxidation column leaching with leaching bacteria added at temperatures of
—-23 °C -30 °C, achieving a copper leaching rate of 65.01 % . For medium-deep low-grade copper ore, a pilot test
was conducted under conditions of ore particle size —50 mm and a column leaching time of 288 d, achieving a copper
leaching rate of 41.66 % .

Keywords: primary copper sulfide ; secondary copper sulfide ; copper oxide; sulfuric acid leaching; bio-oxidation
column leaching; low grade
e m—es s~~~ —pon ==t~ —re s~ —pes s~ an
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Improvement of deoxygenation tower packing in zinc powder replacement process

Li Meili, Li Ning, Chen Mingze, Liang Bingzheng
( Shandong Gold Smelting Co., Lid. )

Abstract: To solve the problem of high oxygen content in the deoxygenated pregnant liquid after long-term use of
the deoxygenation tower in the zinc powder replacement process, this paper mainly conducts a series of studies on the
packing types and loading methods of the deoxygenation tower in a gold smelting plant. Through in-depth comparison
and analysis of multiple process indicators such as deoxygenation rate, replacement of barren liquid, and grade of gold
mud, it was found that using polypropylene Pall Ring packing instead of plastic point wave packing can significantly
alleviate the problem of clogging of gaps after calcium deposition of the packing, improve the deoxygenation performance
of the deoxygenation tower, significantly reduce zinc powder consumption, lower the grade of precious metals in
replacement barren liquid, and improve the grade of gold mud. The improvement of packing has extended the service
life of the deoxygenation tower, reduced the interference of base metal elements on the gold mud smelting process, and
achieved significant economic benefits.

Keywords: deoxygenation tower; packing; Pall Ring; zinc powder replacement; cyanide leaching of gold



