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Fig. 1 Scheme of production processes of Kyisintaung copper mine, Myanmar
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Table 1 Total Fe content in copper containing andesitic

samples of K ore

Mass fraction of Fe/%

Fe state
Maximum Minimum Average
Fe,O; 25.36 2.38 9.19
FeO 6.23 0.08 0.89
Fe, 10.08
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Table 2 Total Fe content in copper containing volcanic

breccia samples of K ore

Fe content/%

Fe state

Maximum Minimum Average
Fe,O; 33.61 2.50 12.56
FeO 0.97 0.10 0.37
Fe, 12.93
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Table 3 Composition of sulfide minerals in K ore and

their theoretical element content

Mass fraction/%
Sulfide mineral Formula
Fe, Cu S
) Pyrite FeS, 46.55 53.45
Main
Chalcocite Cu,S 79.86 20.14
Digenite ~ 4Cu,S-CuS 77.20 22.80
Few
Covellite CuS 66.48 33.52
Enargite Cu;AsS, 48.42  30.56
Very ,
" Bornite CusFeS, 11.12 63.33 25.55
ew
Chalcopyrite CuFeS, 34.56 30.52 34.92
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Table 4 Selected index value for acid balance calculation of production system

Item

Value Remark

Acid consumption by chalcocite oxidation
Acid generation during SX/EW process

Acid generation by pyrite oxidation

0.77 kg/kg cathode copper
1.54 kg/kg cathode copper
1.09 kg/kg FeS,

According to reaction formula
According to reaction formula

According to reaction formula

Acid addition during SX/EW process 0.3 kg/ kg cathode copper Industrial practice
Pyrite content in ore 129.8 kg/t ore Chemical analysis
Cu content in ore 3.1 kg/ tore Average of ore body
Acid consumption by Gangue mineral 7 kg/t ore Acid consumption tests
Cu recovery 70% Industrial practice of K ore
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Oxidation of pyrite and acid balance in heap bioleaching at
Kyisintaung copper mine, Monywa, Myanmar

ZHANG Luo-hu', JIA Yan?, ZHONG Chuan-gang', XUE Jie-hao', SHENG Ru-guo',
WANG Zhen-tang', SUN He-yun”, TAN Qiao-yi’

(1. Wanbao Mining Limited, Beijing 100053, China;
2. National Engineering Laboratory for Hydrometallurgical Clean Production, Institute of Process Engineering,

Chinese Academy of Sciences, Beijing 100191, China)

Abstract: Heap bioleaching-solvent extraction-electrowinning is applied in Monywa copper mine to produce A
grade cathode copper in Myanmar. Chalcocite is the main copper mineral and quite high amount of pyrite is also
included in the ore. During the process of extracting valuable copper from heap bioleaching, a part of pyrite was
also oxidized and dissolved into the ferric sulfate and sulfuric acid, which has the adverse effect on the industrial
production system. The main traits of Monywa Kyisintaung heap bioleaching practice were introduced. The pyrite
content of Kyisintaung ore is about 12.98%. The acid balance during heap bioleaching is reached basically when
the oxidation of pyrite reaches 3.31%. Combined with the historical industrial data, the critical factors related to
pyrite oxidation were analyzed and the acid balance situation in the future was evaluated. It is suggested that the
industrial heap bioleaching of Kyisintaung ore will probably be acid excessive. Some possible solutions are
proposed to solve this challenge.

Key words: Kyisintaung copper mine; heap bioleaching; chalcocite; pyrite; oxidation; acid balance
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