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Mineralogical Characterization of Mine Tailings in Okdong Mine,

Euiseong, Korea
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ABSTRACT : Tailings piled up at Okdong mine in Euiseong consists of fine powder, and are mainly
composed of pyrite, sphalerite, chlorite, illite, plagioclase, smectite, gypsum, etc. Smectite is
concentrated in the upper part of tailings and chlorite is downwardly increased. Gypsum is generally
observed on the surface of the mine tailings, suggesting that it was formed by the reaction of Ca and
SO, in leachate after evaporation. Through the electron microscope study of sphalerite within the
tailings, it was observed that there is significant weathering both on surface and in the inner part of
the sphalerite, suggesting that the reaction of the tailings with groundwater for long period of time
contributed a significant addition of Zn and SO, into the leachate.

Key words : tailings, pyrite, sphalerite, clay mineral, evaporation

&

204712 HolSWA AAB7} 7S Hel wet  Sol

A amgel F7sh 94 RREsA AUE
[e)

ksl oen, 1980 3] Fukr|e] £-g|vfake

A 72 Age} quA Angeef W, B B, o] TN A9 98.7%

* A A} jjkim@andong.ac kr

Ao o HAHY ik So2 Akl AF Bl Y
T RGP O Asto] BE P
73 Se A4S 41 G0

Ko

A _i ﬂ%oﬂ“ 9067H i
5= 8947 &

- 297 —



2

AN
of

k= <] 5
RS Adsy JEF 2, FAH7E
o Feizt AT A B F - FHFA
HAE, Fu], A4 Fol oid FA% =X E
a2 @2 A A s A He FAHEA)
A&HoZ YFHIL Qi

HFato] gk ds #HF4 39 B9 o
TAY F3552%E EA(Thompson and Turney,

=y

1996; Dudka and Adriano, 1997; Bain et al., 2001;
oY T, 199; °l¥H T, 2001; °|FF F,
2003; o] &3 AFH, 2004; AHA F, 2004; 7
&2 5, 2006), #HF4 59 9 sl B3 A
(Freeman and Harris, 1995; Evanko and Dzombak,
1997; vt A3 712, 2000; A=A, 2005, ©]3]
5, 2008; AAH7] %, 2008), H B4 Frjo) FI4E
o9 9 &% SAATE 5, 2005 AA 5,
2006; Az, 2006) Fvjo] FLATL(WAY 5,
1999; AAF &, 2006) 5 vhkstA ATFEHAUT
ehFA F(2003)9) F3HFu] O mAH|A9 FE
87 - glstd EA dAFoA WER Pujo FA
FELS YE, 7Y 2 gy FaA FEHOoR

AR EZF AAEHA O HAFERE 2IE
tho|E9] &A1& U3l uly} A ol= BlAg]

$% 7154 2 24 A5E 8939 4l
@ Aol Mg wEglon u AAol

294 B4 A7 A9 gl

B apdds SERL W AZ AA4
& PUS YO A5 BE £44 38
N Wspds YEREE WAL, Y W35
o 3718 & Yk AEE W) TR 5
ST o1 F sl Felol Ui AFEASH Y=
Aol @ X-HIAEY, AAAIFRE 52
o g3tel BERRE LA

A% HF S A 9A S

do
24 oft
(e ofd

qeraq e sage] d
A BUAelol U AW 4
AMER AHAN T §%
AAsko] SR T ok

>
2

20039

o
©
R
o
o

i off oy -

N
N
e keSS %k > o B rir ol o iz

r

=

rl

fn Ok & {8

=

b

iU o

2
o

ol
b qm ok

lo
af
N o
4 d

rir
-

tlo ol
1o

O

ot
o ol

L A

&2 oft 1 mfh

£ 12 ¥2 o2 lof X of {o it 4 zC nT rlo

B 229 AAe A A

=
[e]
GFA G4 AY, DA A, 3G
=
)

i o o
offl

oY , O 1771
A A, 23] AR A A
AHM o5 AR 358 o|FT Y} ¥
A FH AGe Ao g JehE AL}
ARt FE AN SR =FAAM Ade FE9t
fissility7} & 2t} A BEA-HIE 1). §
AAFY AHQ FEF3} HAE NS~NISOE,
15~25°No| ¥, FJFoju} Eo]d el thzo
AHA Ferth

A Fako] EAFE ALEL AFHAL A9
st A7t Hol oy Fuz FHHE g

o &
N

& HAFo] A=A YFAMFE JFFAA A
& 48 A= deolnt. 20021717
Fu AAEE 55U 2XE HIA 4 A A
o] =2Hod, Ade HAF Add 22
HEEYS olgstd Fn7) f4HA 255



o4 SERN Pl AF BRI A7

) old WAE AT
ZAYEANLEE EAste Fuje 74 A9
fou ANEE AV 29 Thaake Rl F
ds7] dEd AF A REHoE f4E
7bFeddel Av. HAA FE fEHE HEF
o 2 obF AL "Holu FFA I ol F7t
ste] gl edl A T wEE F wEd
AEFol7] Wil Ado] wat oztef o]zt
A G Ca, Zn, Mg, Mn, SOs8 S 57} obF ¥

Al Gehd TR A AL D, 2006).

20 AAG e muAZe dEde JE
2 9 20~30 cm BEE YoYU AAY 4R
%o BBV} SHREOR o] Tt YA A7l
Asollon, AFc2RY " 2, A
2 59 H2Eo] 2 #odth2d 2). 43
A HAR FrlE n A YRR P o

AHe A A7 e Aejolrt

B5Fo ge A%, A FAZRY 499

NEL QY 28 weh B NS ANA 9
=

5o sdom AYUHES $28 4

SR WAL F2YT SRl f450 7
3R B ARA FANEE Folo] R
e7bAY BH ARG URE $Uso] Bvlo

Foae 247D A Be) AR} A @

HE 4R PO A7) WEel Aske #5
He Hou 1 wg Fulsh Asre ol A
S5lof 0PTE Fold HOE AZtHT,
o1 e

HRNEO AF Y F

Friol 74 FEY 7% U5 £47 ¢
ET Yohns] skl Ful AN AF Rl
A AZE AAFAHIY 3). 2] 444 %9
28 FudARe) golt 145 mol #Hug
S e Qs o9 E A AgoR
FAH Atk AFF $Re|H 2~3 m BHL
2 ARE AAste 4eelN Azt Yol
RS HAD Frele AHR7A A4 e
g5l AA gow Prie YA 7] WsE

a7 @4,

Jx

Uy

HI

B AFAR O A= = 84 #F
15 d&oA dz2 A $ 8 x

d



AED - 34 - Hs¥ - 2e5 - A4
W ) »Seoul x Paticle size analysis test
r sample specific: tail core sample(2m)|
@ @ m}"‘% StudyY’ sieve . . . . N
Jadl area analysis dryving soil weight of befor test = 2506 (g)
%\Taeloﬁ = . . . . . . cumulative pass
Z Taegus 7 5\1;00\'0 Sw\(sz )snzc s‘(:ii:]‘]rzuzzjg rcma(x?g) rate remaing rate perceniage
o N o) %)
( éfx whogiu ngi,‘ 60 0.250 21 0.84 0.1 .16
%, e 100 0.150 128 5. 595 9105
@ & L{“Sﬁél“ T 140 0.106 142 567 1161 83.39
JETE il 200 0075 124 495 16.56 83.44
230 0.063 6.2 247 19.03 H0.97
325 0.043 84 3.35 22.39 7761
" 3 e
Study area7 pan 1945 7761 10000 000
\J
X \ Q? paticle size distribution curve
j\%\ / \ 100.0
5=
= 900
Df[\é’j\’\q\g\ﬂ [&% S @ %
F ‘g 80.0 ¢
_g 70.0
Fg. 3. Sampling site in the Okdong mine area. 3
60.0 =
0.0 01 1.0
= [o] o =] =] 5
2 27 ARYT BFE S AN o Gnso i
=) =] 2= = [e]
Ak FA o) dis] TAHBEY FR 5 AT
317] Yot AAdn #F 2 XA 54 B4 Fig. 4. Particle size analysis of core sample (2 m).
& AN XAS RS A 2AL CK o A
% 01 %3 O:] 3~700 2 6 :I‘L71_}, 1°/mini Tr‘f‘_‘}—‘:} 75—]'5& Particle size analysis {estf o
- = - - sample specific: tail core sample(8m]
Aol 7t A ol=] oF= Z % - Semp
q-' §] —]ép:;.j‘;] 0 —‘_7} Z‘]‘- H Oﬂ ’] ]o-H ‘}:j7i L}- © Ij q:‘;\v: drving soil welght of befor test - 2022 (g)
315l FlA A0 dRE e £ = A= LRI e
Q 01 76 = §] é L'-/] ‘1’] ] = = T wT ]J_Lo“ Sieve | Sieve size {soil remaing {remaing rate fm?“Amam( N x?‘:si :
sl EF7HE7IAFAPAL)S 8C2D ERl(TL3] No | m fweho | o T PTG
= ~ = 60 0.250 2.5 1.24 1.24 .76
= Eusd: HRPD)E ol &3] 2484t ¥ TN Y ST T S N S
> : : 140 0.106 156 821 1449 35.51
&2 1Z(scanning time), 0.05° (26 step) 2= 20 0075 151 747 2196 ol
5~130° 20749 HAEHE AAsATh B T O T
35 040 9.2 455 3215 i7.85
of 23t F=o O FE e W =4 '
) == 5 N ol = pan 1372 6785 10000 0.00
2 T3 Fge A7) A8k JEOL-JSM-6300
ol o] ZEAL% A u)l A FaL A AlS
- E’] n ]—dzl-‘?i ] © J‘:]‘- == E]‘ ]0}'91.[:]- padicle size distibution cuve
1000 e ;
o432 247 ~ _
L—_rl- = I- i\: 0.0 | ?
s : i
2 800 1
E : 1
g 700 |
4 49 19 sk 27 B AR AFF 2
mst 8 m ZoldA AT Ful AR hE A= T
24 Aoty #v] A4 2 m Aol AAT

AEE No. 60 (0250 mm)°l 99%, No. 200
(0.075 mm)°ll 83% ©]¢ THstH L™, No. 325
(0.045 mm)el I3t vl Eo| 70% o]doltt. 8
m ZoldA HHAT AFAEE o9 A No.
609 98%, No. 2000 78% ol F#3toH
No. 3259 B33 vl &L 67% ¢4 2.2 2 mol

Fig. 5. Particle size analysis of core sample (§ m).

-
T

No.

==
=

A ARG AFED 94 @377 ta Z71E)
AL & ok aE SEFA Fule

3250 70% 7H7he E3eS vehr] Bzl

- 300 —



Gp+07 soilgesiarte

~ : Cuo Ip
y

4 =y
Go i : ¥ K

w wt ﬁmmlw f‘ﬁ"i'}tﬂﬂ &Mﬂ' ! %““ Wy} :1),':"%'\1‘ "?!’1’: ‘J;‘(‘l i i

! 10 20 h) 4z 50 60 70
20 i o

Fig. 6. Gypsum and goslarite in the mine tailing surface, and X-ray diffraction pattern of surface materials
from mine tailings.
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depth of mine tailings.
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