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The formation of acid mine drainage is closely related to water chemistry and ochreous sprecipitates formed at
the bottom of creeks because it is initially derived from the possible water-rock interaction in abandoned waste
metals at the mine. According to analyses on water, precipitates, and alteration characters of ore metals in Dalseone
mine, whitish precipitates formed at pHs above 5 while schwertmannite formed at pH 3~4. Water chemistry vary
with seasons. The water chemistry of the treatment site measured ir. October 2002 is characterized by lower pH,
and higher Al, Zn, Cu contents relative to those in March, 2003. In the latter case, As and Cl contents are very
high. Al MAS NMR data show the presence of predominant octahedral Al in whitish precipitates. Metal ore min-
erals dissolve at margins, cleavage, or corner of crystals where reactive sites are potential. Pyrite dissolves, form-
ing etch pits or smooth faces on the edge.
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Table 1. GPS coordinates of sampling sites at the Dalseong mine.

sites GPS coordinates

colors and characters of precipitates®®

W-1(inlet)
W-2(first pool)
W-3(second pool)
W-4(third pool)
W-5(outlet)

Wetland facility

N35°46'28.1"/E128°4020.2"
N35°46'27.9"/E128°40'19.1"
N35°4628.0"/E128°40'18.5"
N35°46'28.6"/E128°40'17.5"
N35°4628.5"/E128°40'15.3"

white/yellowish brown
brown/dark brown
dark brown

dark brown
yellow/dark brown

fresh stream

N35°46'26.2"/E128°40'11.7"

clean and fresh water

D-1(upstream)

whitish, light brown

D-2 N35°46'41.3"/E128°40'14.2" whitsh, light brown

D-3 N35°46'39.5"/E128°40'12.2" reddish brown, dark brown
Creek D-4 N35°46'37.9"/E128°40'12.0" reddish brown, dark brown

D-5 N35°46'35.7"/E128°40'10.8" little precipitates

D-6 N35°46'34.6"/E128°40'06.3" No precipitates

D-7(downstream)

no precipitates®®
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Fig. 2. Alteration of waste metal ores. (a) Brecciated
rocks filled with quartz and iron oxides. (b) Oxidation of
pyrite(left) and siderite(right) in quartz matrix.

Fig. 1. Occurrence of acid mine drainage at Dalsecong mine. (a) Effluent from the inlet at the treatment site(Jan 6, 2005),
(b) Effluent from the inlet at the treatment site(Mar. 8, 2003), (¢) Effluent from destroyed barricr wall(Oct. 22, 2002), (d)

Effluent from waste dump (Nov. 1, 2003).
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Table 2. Water chemistry of the treatment site at Dalseong mine. lon concentrations as mg/1.,

October2002 W-1 W-2 W-3 W-4 W-5

Si 35.58 28.88 35.78 3243 33.19
Al 16.29 15.46 16.67 17.26 14.87
Fe 202.70 164.05 151.48 51.93 29.50
Mg 144.00 137.00 143.00 152.00 132.00
Mn 76.28 72.34 76.17 78.51 68.09
Ca 423.00 400.83 422.89 457.50 407.32
K 242 2.36 2.34 3.03 527
Na 22.46 20.89 18.60 23.04 20.32
As 0.98 1.05 0.92 0.86 0.67
Cd 0.30 0.29 0.30 0.28 0.26
Co 1.54 1.44 1.50 1.45 1.21
Cu 9.68 9.09 9.50 8.15 7.56
Ni 0.17 0.15 0.16 0.17 0.13
Pb 0.06 0.68 0.67 0.67 0.64
Sr 1.53 1.38 1.44 1.58 1.37
Zn 18.74 17.86 18.76 17.57 14.97
Br 1.48 141 1.14 1.79 1.62
Cl 1.86 1.26 1.27 1.20 2.02
SO, 1692.3 1709.3 1847.5 1716 1627.7
pH 3.79 3.86 3,74 3.56 3.68
EC(uS/cm) 2450 2410 2610 2610 2490
DO 5.00 4.39 4.20 4.80 5.72
T(°C) 14.30 19.60 19.90 15.00 14.50
March 2003 w-1 w-2 w-3 w-4 w-5
Si 33.25 32.54 3393 37.93 36.23
Al 12.56 12.15 13.03 14.37 15.34
Fe 176.50 155.90 147.80 64.30 48.73
Mg 114.64 116.50 115.75 120.77 125.10
Mn 62.32 63.30 62.45 65.31 67.55
Ca 350.80 358.40 35430 383.70 399.70
K 2.03 2.36 2.34 3.06 5.04
Na 20.07 20.34 20.22 2145 23.38
As 534 5.77 6.41 5.03 4.81
Cd 0.27 0.28 0.28 0.28 0.27
Co 1.24 1.22 1.23 1.19 1.24
Cr 0.01 0.01 0.01 0.01 0.02
Cu 7.58 7.24 7.19 6.75 6.96
Pb 0.21 0.22 0.22 0.16 0.17
Zn 17.58 17.36 17.21 16.89 17.44

Cl 2.69 2.28 2.34 2.08 237
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Table 2. Continued.

SO, 1791.12 1840.8 1818.8 1712 1645
pH 5.06 3.59 4.45 332 3.37
EC(uS/cm) 2130 2220 2250 2350 2240
Eh 325 388 359 568 519
DO 35 3.6 3.63 3.1 5.02
T(C) 117 7 78 6.5 4.80
Table 3. Variations of water quality at creek(D-site) of Dalseong mine.
Date D-1 D-2 D-3 D-4 D-5 D-6 D-7
05/2002 5.76 6.37 543 5.00 4.69 4.59 4.64
I 10/2002 5.44 5.76 4.47 4.07 4.05 4.06 4.01
P 11/01/02 5.99 6.18 4.74 4.03 3.84 395 4.03
03/2003 5.42 5.80 4.80 4.73 3.95 430 430
05/2002 1267 1454 1356 1301 1218 1118 1085
EC 10/2002 1560 1520 1400 1290 1260 1190 1180
11/2002 1540 1510 1360 1390 1290 1320 1320
03/2003 1520 1110 1010 980 930 930 750
05/2002 229 174 231 280 340 382 340
Eh 10/2002 235 224 287 320 360 370 345
11/2002 226 185 243 346 364 368 357
03/2003 190 200 155 205 235 210 255
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Fig. 3. Precipitate materials of the treatment site. (a)
Destroyed pipe, (b) Precipitates with reddish upper layer,
brownish middle layer, and dark grey lower layer,
respectively.

October 2002

March 2003

BAs B Cu OpH

Fig. 4. Chemical variations of acid mine drainage at the
treatment site.
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Fig. 5. SEM image of white aluminous precipitates. Flat
aggregates are composed of small crystals with nearly
1 pm in size.
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Fig. 6. “’NMR spectra of whitish precipitates formed at
the Dalseong AMD. Circle markes denote side bands.
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Fig. 7. SEM images of metal ores. (a) Sulfur crystals formed within altered pyrite, (b) Euhedral sulfur crystals and very
fine hematite aggregates with pyrite, (¢) Hematite aggregates formed on pyrite and iron mineral with irregular form, (d)

Pyrite altered along cleavages. H: Hematite, S: Sulfur, P: pyrite.
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