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ABSTRACT : Weathering of sphalerite and manganoan carbonates was examined to elucidate the be-
haviour of heavy minerals in waste-rock dumps of the Dadeok mine. In the early stage of weathering,
sphalerite was replaced by the compact aggregates of microcrystalline iron oxide boxwork, and
subsequently by native sulfur. The aggregates of iron oxides have anormalously high content of As.
Rhodochrosite and manganoan calcite were replaced by Zn-manganate boxworks. Smithsonite was formed
between Zn-manganates and manganoan calcite. The selective dissolution and X-ray diffraction analysis
indicate that the Zn-manganates mainly consist of hetaerolite and/or hydrohetaerolite. Boxworks of iron
hydroxides and Zn-manganates served as geochemical barriers to prevent the access of acidic and
oxygenated water toward sphalerite, so intermediate weathering products were formed in the
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microenvironment of boxwork which is different from the bulk environment. Fe of sphalerite and Mn of
carbonate contributed to the acidification of the pore waters of the waste-rock dump. Activity of As was
controlled by the adsorption on iron hydroxides, while activity of Zn by the solubility of hetaerolite/
hydrohetaerolite, smithsonite, and willemite depending on local microenvironments.

Keywords : weathering, dadeok mine, zinc, manganese, arsenic
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Fig. 4. Microtextures of weathering sphalerite (Sp) and their wavelength dispersive X-ray images of
elements. (a) Back-scattered electron image showing boxworks of iron hydroxide (Fe). Black = voids.
Scale bar = 100 #m. (b) Enlarged back-scattered electron image for the box area in (a) showing spongy
aggregates of native sulfur (S) enclosing skeletal grain of sphalerite (Sp). Black = voids. (¢), (d), (e), (D
X-ray images of (a).



Fig. 5. Microtextures of weathering rhodochrosite(Rd) and their wavelength dispersive X-ray images of
elements. (a) Back-scattered electron image showing the formation of Zn-manganates (Mn) after
thodochrosite. Dashed lines show original grain boundary of rhodochrosite. Black = wvoids. (b)
Back-scattered electron image of Zn-manganate boxwork. Black = voids. (c), (d) X-ray images of the
box in (c).
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Table 1. Electron probe microanalyses of Zn-man-
ganates formed by weathering of sphalerite and
rhodochrosite.

Analysis

Point 25 26 27 29 34
MnO, 6574 6733 62.94 7044 65.61 69.01
Zn0O 34.01 3332 34.62 30.57 32.06 32.49
Fe,0s 0.00 0.00 000 000 136 0.00
PbO 0.04 005 000 000 000 005
CuO 0.02 0.01 005 000 002 003
CdO 026 0.00 000 006 000 0.14
SO; 0.00 0.00 006 006 000 000
As;03 0.00 0.00 000 0.00 000 0.00
Total 100,47 100.71 97.66 101.13 99.06 101.72

Number of cations on the basis of 2 oxygens

0.76
0.42
0.00
0.00
0.00
0.00
0.00
1.81

0.77
0.41
0.00
0.00
0.00
0.00
0.00
1.88

0.72
0.43
0.00
0.00
0.00
0.00

0.81
0.38
0.00
0.00
0.00
0.00
0.00
2.13

0.75
0.39
0.02
0.00
0.00
0.00
0.00
1.92

0.79
0.40
0.00
0.00
0.00
0.00
0.00
1.98
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Fig. 7. Microtextures of weathering manganoan calcite and their wavelength dispersive X-ray images of
elements. (a) Back-scattered electron image showing the weathering manganoan calcite(Cc). (b)-(d) X-ray
images of (a). (e¢) Enlarged back-scattered electron image for the box in (a) showing Zn-manganate
boxwork(Mn) and Smithsonite(Zn). (f) Back-scattered electron image of radiating aggregate of willemite.
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