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ABSTRACT : In this study, we identified the secondary precipitates from Samsan-jeil and Sambong
mine, Goseong, Gyeongnam by means of scanning electron microscopy, electron probe microanalysis
and X-ray powder diffraction analysis. Copper sulfide minerals had been produced from the mines
during last few decades, however they are not worked. White and blue precipitates were found at the
downstream of mine rock dump at Sambong mine and green one was at Samsan-jeil mine. The white
precipitate covered the host rock surface with thickness of 30 um, and is a kind of diatom with 10 pm
in length and 3 pm in width. It is a species Fragilaria construens, which is contained a order Pennales
(pennate diatom) and lives in fresh water. The blue precipitate is the alteration product of chalcopyrite.
It resultes in the increase in the ratio Cu:Fe from S to 13. The green precipitate has worm-like
morphology with 10~20 nm in diameter and 200~300 nm in length. It is mainly composed
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of secondary copper sulfate such as woodwardite. However, it could be formed by the activity of
microorganism, because the copper content is more than any secondary copper sulfate reported in
copper sulfide mine. In order to identity the green precipitate exactly, the further research is needed.

Key words : secondary precipitate, Cu sulfide deposit, Fragilaria construens, chalcopyrite, copper sulfate,

microorganism
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Fig. 1. Two types of secondary precipitate. (A) White precipitate found in Sambong mine, (B) Green
precipitate found in Samsanjeil mine.
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Fig. 2. XRD pattern of white precipitate.
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Table 1. Semi-quantitative analyses of blue precipitate using EDS

unaltered altered
Element
wt.% atomic % wt.% atomic %

Si 4.62 0.38

Cu 51.83 0.8157 62.85 0.9891
Fe 9.03 0.1617 4.18 0.0748
S 34.52 1.0764 32.59 1.0163
Total 100 100
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‘Fig. 3. White precipitate. (A) SEM photograph, (B) enlargement of B, (C) EDS pattern, (D) living
Fragilaria construens.
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Fig. 4. Blue precipitate (A) SEM photograph of fresh chalcopyrite, (B) SEM photograph of altered
chalcopyrite, (C) EDS pattern of A, (D) EDS pattem of B.
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Fig. 5. SEM photograph of green precipitate (A, B, C, D) and EDS pattern (E, F).
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Fig. 6. EPMA analysis of green precipitate. (A) BEI image. Line scan was carried out through line a-b
Point ¢ was analyzed semi- quantitatively, (B) EDS pattern of point ¢, (C) Result of line scan. Cu, S
Fe, Pb, Si and Al were analyzed 0.2 um interval.
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Fig. 7. XRD pattern of green precipitate.
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