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Mineralogy and Geochemistry of Secondary Copper Minerals in

the Barite-Chalcopyrite Veins of the Ardakan Barite Mine
By: A. Shekarifard*, Dr. H. Rahimpour-Bonab** & Dr. K. Seyed- Emami*
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Abstract

The Ardakan barite mine; located in.37 km northeast of Ardakan city in the Central Iran, occurs in limestone
and dolomitic rocks of the Permian. Secondary copper minerals of the mine include Cu-sulfides, Cu-carbonates and
Cu-oxides. In the studied samples, association of pyrite with chalcopyrite and differences in their electric potentials
caused a series of galvanic reactions and chalcopyrite alteration. In a chemical battery of pyrite-chalcopyrite, pyrite
with higher electric potential remains fresh as a cathode and chalcopyrite with lower electric potential alters to
another sulfide phaseas an anode. The final product of the chemical reaction is the formation of secondary copper
sulfides. Two stages of alteration are observable in the chalcopyrite alteration sequence. The first stage is the
alteration of chalcopyrite to covellite, led to a decrease of Fe content with a simultaneous increase of Cu and S.
The second stage is the alteration of covellite to anilite with an enrichment of Cu and a corresponding decrease in
S. Copper bearing acid solutions were neutralized by carbonate host rock which resulted in the deposition of Cu-
carbonates in the ore body.
Key words: Galvanic reactions, Electric potential, Geochemistry, Secondary copper sulfides, Cu-carbonates,
Chalcopyrite, Covellite, Yarrowite, Spionkopite, Geerite, Anilite, Barite, Ardakan
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2)FeS, +9/20, + 2H,0 —> Fe,05 + 25052 + 4H*
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Geological Map of the Studied Area
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ND: Not determined

weight percent Atomic Proportion
No Mineral S Au Total Cu Fe Cu Fe s
1 chalcopyrite 31.486 35.681 < ND 100.000 32.833 2 093 1
2 chalcopyrite 100.000 31.288 36.110 ND 32.602 099 2 091
3 chalcopyrite ND 100.000 /31.122 35961  32.917 2 0.93 1
4 chalcopyrite 100.000 < 31.632 35985 ND 32.383 2 1 09
5 chalcopyrite 100.000 31.616 36.003 ND  32.381 2 091 1
6 chalcopyrite 100.000 30.941 36.088 0.192 32.780 2 0.98 0.91
7 covellite 100.000 35.267 ND 2,221 62.512 1 0.03 0.9
8 covellite 35.616 ND 100.000 0.925 63.459 1 0.01 0.9
9 covellite 35.821 0.315 100.000 4.993 60.872 1 091 0.08
10 covellite 35.183 ND 100.000 2.135 62.682 1 0.03 0.9
11 yarrowite 30.853 ND 100.000 1.913  67.240 1 1.09 0.03
12 yarrowite 100.000 29.758 ND  4.144 66.099 1 1.12  0.08
13 yarrowite 30.716 ND 100.000 2.509 66.775 1 109 0.04
14 spionkopite 26.840 ND 100.000 3.659 69.510 1 1.03 0.07
15 spionkopite 27.787 ND 100.000 1.217 71.002 1 129 0.02
16 spionkopite 24515 ND 100.000 4.953 70.533 1 145 0.1
17 geerite 24.797 ND 100.000 1.790 73.413 1 15 0.05
18 geerite 22.016 ND 100.000 6.486 71.498 1 164 0.17
19 anilite 21.550 ND 100.000 2.404 76.046 1 177 0.05
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Cpe Chalcopyrite
Cv; Covellite
Ya: Yarrowite
5p: Spionkopite
Ge: Geerile

An: Amilite
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