Jour. Korean Earth Science Society, v. 22, no. 3, p. 208-222, June 2001

BY HIT A0 BYE BHNEB0 fe
YESH U XTHEE SN

B - YUIE - 2N

zAgEE ALEstat, 501-759 FFEFAN BT AAE 375

Mineralogy and Geochemistry of Iron Hydroxides in the Stream of
Abandoned Gold Mine in Kwangyang, Korea

Cheon Young Park® - Yeon Joong Jeoung * Seoung Ku Kim
Department of Resource Engineering, Chosun University, Kwangju, 501-759, Korea

Abstract:  Geochemical investigations on suspended amorphous iron oxide material from the Kwangyang gold mine and
its surrounding area, Cheonnam, Korea have been carried out. The sediments samples were collected from 11 location
along Kwangyang mine area and were air dried and sieved to —80 mesh. These samples consist mainly of iron, silicon
and alumina. The Fe;O; contents ranges from 17.9 wt.% to 72.3 wt.%. The content of Fe,O; increase with decreasing Si,
Al, Mg, Na, K, Mn, and Ti, whereas the contents of Te, Au, Ga, Bi, Cd, Hg, Sb, and Se increase in the amorphous
stream sediments. Amorphous stream sediments have been severely enriched for As (up to 54.9 ppm), Bi (up to
3.77 ppm), Cd (up to 3.65 ppm), Hg (up to 64 ppm), Sb (up to 10.1 ppm), Cu (up to 37.1 ppm), Mo (up to 8.86 ppm),
Pb (up to 9.45ppm) and Zn (up to 29.7 ppm). At the upstream site, the Au content (up to 4.4 ppm) in the amorphous
stream sediments are relatively high but those contents decrease with distance of mine location. The content of Ag (up to
024 ppm) were low in upstream site but those contents increase significantly in the downstream sites. The X-ray
diffraction patterns of the samples have virtually no sharp and discrete peaks, indicating that some samples are amorphous
or poorly-ordered. The quartz, goethite, kaolinite and illite were associated in amorphous stream sediments. The infrared
spectra for amorphous stream sediments show major absorption bands due to OH stretching, adsorbed molecular water,
sulfate and Fe-O stretching, respectively.
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Fig. 1. Sampling site of the mine drainage in the Kwangy-
ang mine area.




Table 1. Chemical composition of amorphous iron hydroxide collected around the Kwangyang mine area.
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KS-1 KS-2 KS-3 KS-4 KS-5 KS-6 KS-7 KS-8 KS-9 KS-10 KS-11
SiO; (wt%) 1.14 046 3.85 0.77 7.96 9.56 6.38 14.7 16.8 48.6 435
ALO; (Wt%) 043 0.32 0.84 0.29 2.05 207 1.63 4.1 472 175 13.8
Fe:05 (wi%) 723 s 69.9 67.7 62.0 613 63.1 54.8 526 179 235
MgO (wt%) 0.12 0.19 0.21 0.19 0.24 027 0.20 043 047 0.92 0.93
Ca0 (Wt%) 0.08 0.06 0.11 0.05 0.14 0.07 0.4 0.11 0.33 0.11 0.11
Na,O (wt%) 0.03 0.02 0.06 0.02 0.11 0.08 0.04 0.13 0.30 032 0.25
KO (wt%) 0.14 0.15 0.24 0.16 0.39 0.49 0.32 0.73 0.83 2.88 2.33
MnO (wt%) 0.01 0.01 0.02 0.01 0.03 0.02 0.02 0.02 0.02 0.05 0.04
TiO, (wi%) 0.01 0.001 0.05 0.007 0.12 0.12 0.09 022 0.27 0.78 0.72
Ag (ppb) 30 297 293 297 2.99 15.7 2.94 153 93 244 126.0
Au (ppb) 3142 4408 3768 3994 245 816 1388 169 224 9.85 133
As (ppm) 122 149 134 135 4.02 488 743 11.7 36.6 287 549
Bi (ppm) 2.63 377 32 3.6 0.09 0.57 1.08 0.05 0.53 0.31 044
Cd (ppm) 2.68 3.65 3.18 3.54 0.51 0.85 1.43 0.16 0.06 0.15 0.09
Hg (ppm) 45.8 64.0 544 57.8 5.23 12.8 20.8 0.04 0.02 0.02 0.02
Sb (ppm) 732 10.1 8.71 9.51 0.34 147 3.01 0.05 0.05 0.05 1.68
Se (ppm) 6.25 8.82 1.57 843 0.24 0.95 26 0.25 0.25 0.25 0.25
Te (ppm) 5.68 7.45 6.48 7.02 1.07 1.85 2.94 048 0.38 042 041
Cu (ppm) 048 0.01 0.38 0.01 0.88 0.32 0.24 592 224 23 37.1
Mo (ppm) 179 236 2.06 222 0.24 043 0.81 0.02 1.1 1.33 8.86
Pb (ppm) 592 8.07 703 7.66 0.56 14 2.67 0.05 7.62 9.3 945
Zn (ppm) 2.88 3.85 3.18 3.01 0.73 1.64 1.18 0.33 230 244 299
Ga (ppm) 9.69 129 11.6 12.5 1.7 2.86 4.84 1.15 3.84 448 5.66
Tl (ppm) 718 108 929 97.6 9.0 21.8 343 049 049 0.5 0.5
Distance (M) 2 5 7 12 17 23 36 42 55 60 70
Si0y/Fe, 05 0.042 0016 0.146 0.030 0.341 0414 0.268 0.713 0.849 7.215 4.918

SiOyFe;05": Molecular ratios.
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Fig. 2. Variation of SiO, vs major elements in amorphous iron hydroxide at the Kwangyang mine area.
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Fig. 3. Varation of major elements in amorphous iron
hydroxide along the distance from the dump in the Kwang-
yang mine area.
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Fig. 4. The dispersion diagram for Au and Ag contents
with distance in the Kwangyang mine area.
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Fig. 5. Scatter diagram for Fe,O; vs Au and Ag contents of
the stream sediment in the Kwangyang mine area.
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Fig. 7. Scatter diagram showing the correlation of element couples in amorphous iron hydroxide collected around the Kwangy-

ang mine area.
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Fig. 8. X-ay diffraction patterns of amorphous ironhydrox-
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Fig. 9. Infrared spectea of amorphous iron hydroxide collected around Kwangyang mine area.
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Fig. 10. SEM and EDS micrograph for halite in the stream sediment from the Kwangyang mine area.
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Fig. 11. SEM and EDS micrograph for halite in the stream sediment from the Kwangyang mine area.
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