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ZH<>llt ATot Fu2RE AU 24T FEHL AE}. ddet A&, pH 7 He+=
6.81-9.592 FAWA %E714e vUehdth 8 ol Fol&9 F& BHE Mg (6.70-129.80
mg/L), Ca (289.29-661.02 mg/L), Mn (4.74-14.38 mg/L), SO (1205.00-2448.69 mg/L) So|t}. 3}
uietel] AAH Fo AL AFEI} ofF B 2-line F gl dte] Zeto] E(Fe,0; - 0.5 HLO)E T
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AHEFEA S ok WA AY} F FAYAE FeolH 1 9] AF| Mn, Ca, Si, As 55 X8t Ut

F200: BT, A%, AES, AL, A st seiolE

ABSTRACT : The Janggun mine (Longitude E129° 03’ 40", Latitude N36° 51’ 19") was once operated
as an underground mine and recently significant amount of mine and leachate water has been
discharged from the mine adits and tailing dumps. Mine and leachate waters are characterized by
neutral to weakly basic pH values (6.81-9.59). Major cations and anions have concentrations between
6.70-129.80 mg/L of Mg, 289.29-661.02 mg/L of Ca, 4.74-14.38 mg/L of Mn and 1205.00-2448.69
mg/L. of SO,*. Brownish yellow precipitates that found in the stream bottom consist of poorly
crystallized 2-line ferrihydrite (Fe;Os -+ 0.5 H,O). Scanning electron microscope (SEM) photographs
show that brownish yellow precipitates consisted of micro-sized granular particles of about 0.1 pum in
diameter. Semi-quantitative energy dispersive spectrometry (EDS) analyses show that these samples
contained mainly Fe with minor Mn, Ca, Si and As.
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Table 1. Field measurement data and chemical analyses of mine and leachate water from Janggun Mine area

Temp. EC SO4 Al

(©)

Mg

Months ID

pH

Ca
(uS/em) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Fe Cu Zn Na Mn K Cd Ni Si

JG-MWOIA
JG-MWO02A

133
12.8

8.09
9.03

JG-MWO03A
JG-MWO04A
JG-MWO5A
JG-LWO6A

12.6
12.5
12.3
10.1

9.33
9.45
9.59
9.23

April

2125
1773
1742
1695
1694
1250

1772.02
1779.30

10.19
8.84

1796.31
1821.69
1833.46
1200.55

10.30
11.43
11.85
6.70

0.26
0.25
0.28
0.36
0.39
0.31

661.02
659.99
521.01
512.98
504.01
330.92

4.06
2.39
1.15
0.78
0.72
5.15

0.02
0.03
0.04
0.03
0.06
0.06

0.55
0.67
0.69
0.58
0.61
0.20

1340 9.72 498
1521 9.08 5.64

16.28
16.68
1543
4.76

10.93
13.23
12.77
7.81

5.89
5.88
5.78
8.02

0.01
0.02
0.03
0.03
0.04
0.10

0.14
0.23
0.38
0.33
0.52
0.44

3.66
4.90
5.46
4.99
5.22
6.05

JG-MWO1S

JG-MWO02S

JG-MWO03S
September

JG-MW04S

JG-MWO05S 15.6 7.83

JG-LWO06S 15.6 7.18

16.0
15.8
15.4
16.4

6.81
7.40
7.69
7.80

1325
1314
1320
1370
1353
2140

1205.00
1212.39
1220.47
1228.45 63.31
1235.69 62.71
2448.69 129.80

62.01
63.90
63.02

0.14
0.14
0.08
0.08
0.07
0.18

289.29
308.40
300.31
301.50
300.20
490.61

1.75
0.04
ND
ND
ND
8.08

0.01
0.01
0.01
0.02
0.02
0.03

0.40
0.31
0.29
0.28
0.26
0.21

10.24
10.63
10.49
9.48
9.64
7.91

7.97
8.26
8.33
8.76
8.03
15.01

4.74
4.93
4.94
4.73
4.71
14.38

0.01
0.01
0.01
0.01
0.01
0.11

ND
0.05
ND
0.06
0.01
0.07

335
3.60
343
3.76
3.25
5.94

JG-MW: mine water, JG-LW: leachate water
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Fig. 1. Geological map of the study area.
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Fig. 2. Photographs of main AMD occurrence of
Janggun mine area. (A and B) Collapsed and open
mine adit. (C) Tailings planted with acacia.
(D)Brownish yellow precipitates in waterway.
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Fig. 3. Variations of pH, EC, SO4, and cations with distance from mine adit.
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Fig. 4. Variations of EC and cation contents of mine and leachate water with pH.
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Fig. 5. X-ray diffraction patterns of brownish yellow precipitates. Precipitates consist of 2-line ferrihydrite and
small amounts of quartz, mica and albite.

Fig. 6. SEM Micrographs and EDS pattern of
brownish yellow precipitates on the waterway bottom.
Brownish yellow precipitates shows spherical form
and cluster with a size of smaller than 0.1 pm.
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o2 pHO} A o] 2] FXkol of3f 2a}FE0] theF
sl A2 ¢ Atk pHYF HIwA =2 6.5904
HgJslo] =20 E(Fe)05 - 1.8H,0 or FesHOg - 4H,0)
o} & 4(a-FeOOH)°| E3t=o] Yehtar, pH7}
4.5-6.5 Aololxle Flglsto] E2to] E(Fe,0; - 1.8H0
or FesHOg - 4H:0), THEFRICIE (FegOy(OH)sSOy)
7} Vel pH7F 2.8-4.59] 74 Y ERRYo|E
(FesOs(OH)S04)7t UFEPdThBigham er al., 1996).
J2]31 pHYF 3 oJ8lR] 79 AEAITEKFey(SO)(OH)s)
7} 9-MsHAl YERdTHSchwertmann and Carlson,
2005).

At e A= i AR
n) 73 #2343 0.1 pm ©J3F 2719 TS
o|F1 glow, Wit HAA o] o w Btz

>

—

— 131 —



HglstolEgto| Ex B, AA|, HigE kg
I o o ool gHdgoA &3t i)
=°]tH(Schwertmann and Taylor, 1989). #|2]s}o]
Telo|Ex Ao A FQsit) dvkstd 3
AHHZE oA IRk oz sk, F3E T
= F7183HES gkt o] 29 Ajto R FHE

).

o

fo

o

gAsl7] wlEo|tiJambor and Dutrizac, 1998

2-line #gJsto|=eto| BV} M A== pH W4
53-6.92 AH3gshillae] AseA o)
6-line &L 2-line Hglslo|=glo]EV} AAE
JTHDold, 2003; Liua er al, 2010; Kim and
Kim, 2003). &34kl AU pHe 4€¥€)
8.09-9.23, 99l 6.81-7.83 2 AA7}A o] AFA
of oJgt Hglsto|=elo|EV} HAE= pH HAE
o =t 22y 3T E2+ viel Hgs)
ol=glo|EVl AAHE AL Fikle Y 2719
pH7} slglste|=elol E A Heldl &3S Ao
2 FAT 5 At} gkl A AR EE A
FbelEe 27lde AASt G 2-line |28}
ol=gto|EVE AYAFHATE Alke] Aol uhg}
6-line #|2jsto|Eeto]Ev) FHA o8 WE < 9]
THBigham and Schwertmann, 1996; Ryu et al.,
2014). Wb A3 Auset AEFolA AJAA
H& 2-line FEslo|EglolEx AHIFHG A
4 270 AHE Ao A

U

= =

ZrFAt 73ul4=2] pH 362 6.810014] 9.599] W
AE Ve, AEFE 494 923, 9¥€9 7.182
2 A UA SE8E Yepdt ArRHEs
(EC) #t2 4¥oll= AUa7t HAEFrt o 0
™, 9doll= &7 0 #=A Yehdth U9
A7NHAEEE 1,325 pus/emolA 2,125 ps/cm@] W
AE YelH, HE5E 499 1,250 ps/cm, 9€
o 2,140 ps/em o2 YERAT) =8 Aot JE
4 EF Mg, Ca, Mn, Fe, SO, o|&E2| &=
A e Aol EAoltt. Aatg4at Ao
pH #ro]l tiF-E9] 43 A fE2Ee AUs
Ho} =2 7S Yehls e pH @] 2 4¢

772 BE Azl Fe, Cu, Mn, Zno 57} &
7¥ete A& Agel wet pH7E 718t 54 &
ke glert FUkeb] wWedl ZoE wd

Aot AUre} I FEEHE viE akgel
P Jde HAEL 2-line FHEslol=glolE
= 1 pm oJ3}e] 2712 EEAS o]Fa glon,
F TAHPAEL FeZ 7459 3, Mn, Ca, Si,
As 5°] &% FfE] St} ol FHEo] FA
g o Fe-F4tslEo] AA4E of F33g 7
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