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Abstract

Stabilization treatment is one of processes for wastes and their components to

reduce their toxicity and migration rates to surroundings. Inorganic binders such
as calcium hydroxide, blast furnace slag and red mud were tested for their
potential applicability to in-situ stabilization of heavy metal contaminated tailings
in the abandoned metal mines.

Columns(150mm dia. x 450mm length) filled with mixtures of inorganic binders

and tailing from the Geumjang mine with various mixing ratios of binders to
7% and 9% were applied artificial rainfall tests for 28 days.
Effluents from columns filled with calcium hydroxide and tailing showed high
pH's of ~125 and a increasing trend of concentration in Pb and Zn with a
significant decrease in permeability in terms of elapsed days. Those with burning
slag and tailing showed pH’s of ~85 and significantly low concentrations in
heavy metals with a stable permeability. In case of red mud, effluents showed
significantly low concentrations in heavy metals but a decreased permeability
with pH's of ~10.5. Conclusively, this basic study suggests
slag be a potential stabilizer for effective treatment of heavy metal contaminated
mine tailings.
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Table 2. Analytical data of heavy metals by

ICP-AES for tailing samples from the

3 Gegmjang Mine compared with
2 environmental standards
S Flo Gf?umi ang Warning |Countmeasure
j ent Tailing(mg/kg) | Standard | Standard
i KSLP (mg/kg) | (mg/ke)
Cd 0.25 15 4
Cu 155 50 125
2 Pb 428 100 300
= Zn 52.3 300 700
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Table 3. Major oxides of calcium hydroxide by XRF

Oxides wt %
Ca0O 9.1
Si0. 1.32
MgO 1.25

32. n2&ela

§HZA BYNozrE AAS WE 9 4
e nERsHaE FEA A CaO 45.6%,

Si0;  29.2%, AlLOs7F 138%%E ik Utk
(Table 4). CaO ®-0 = <1&to] pH7}F %7] W&ol
FF%L Al £ ot FndAR A8 7}
58 Aoz wusHel ¥ AT A sgon
AQA A Bol7] wREe] FEo] golska Aol

Table 4. Major oxides of blast furnace slag by XRF

Oxides wt %

Ca0O 45.6

Si0O, 29.2

AlO; 13.8

MgO 3.31

SO3 3.29

FezOJ;T 2.00

3.3. Red mud
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Table 5. Major oxides of red mud by XRF

Oxides wt %
FexO3' 37.0
Al,O3 30.0
SiOs 10.8
NaxO 9.56
TiO, 7.93
CaO 3.35
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Fig 1. Schematic figure of a column
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Fig 2. Columns filled with mixtures of tailings and

inorganic binders
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Table 6. Heavy metal concentrations of effluents
from tailing—filled column

Elements
:;;;;;aﬁ%\\\‘ Zn | Cd | Pb | Cu
1 1280 | 0.03 | 1888 | 1.07
2 8.05 0.09 | 22.30 | 0.63
3 4.69 004 | 19.83 | 0.45
4 3.19 0.03 | 16.02 | 0.36
5 2.56 N.D 11.3 0.31
6 2.17 N.D 9.07 0.32
7 2.01 N.D 5.61 0.29
10 1.25 N.D 451 0.14
13 2.04 N.D 2.48 0.34
16 2.66 N.D 1.40 0.25
19 2.37 N.D 0.44 0.22
22 2.10 N.D 0.45 0.14
25 1.85 N.D 0.16 0.15
28 2.15 N.D 0.55 0.20

), A29H AZ, 2009.

a4 d A4 9 9
51. &=M3] XMzl 2o

AYgA 2434 93 FFE Aoee =
el ont el 2487t wkgsle] o=
EETD Wgo] WAF o FFgo] Yolx FEFHF
o] dAsA #astAon FE59 pH/E oF 125
Aeg thAh =4 fx50] Phbe} Zno ALEES
e tH(Table 7). #5949 ®& pH = 7
&9 ALEEE FHY B ofug FE A 2
Egoz §950 2349 odL F & F 3
7] wliEel 71 At R wek g
9 FFE AAE 9% aAFAGAE 42437}
getA] ks Aoz Holw uys Aol A&
3= Aol © E&3Y HAoew dddr
52. I2&efa XMz o

1REYIE 2MF e 2o xET NESo]l A
A grol FFgo] YrolxlE g IAEHA

Fdth w3t 7h7be] TFHE 5%, 7%, 9% =
£ Bl &l A pH o 8592 2
HE fA39. =3 &9
Ay o

o] 4= ¢ 0.04ppme] B FEE 719 HEY
2 kgt (Table 8). =&t Fn 9 43
A Al AR ALol JhedtH AVl AL

5.3. Red mud HMz| 2o

Red mude 5% 592 Cd9 4% &
o] yox ekskern Zn, Pb, Cud 75l
0.01ppmoll A 0.10ppm ©]3t= w9 A&
F S tH(Table 9). pHE= ¢F 105 W2 443
g Ui B pHE FA AT &
o} WA R FFgo] Yolx FEH
A Fadtger d44 4848 ngs] B o &

s

2 AYS Fote 42 HelHES ntger |
& AN §EFe ugste] & oW a2sdga
A e} A

22§ ehpol BEss el b BEHY
Aoz gerdvt

,58,



A7) e A G Sal Y )& A4
FrlagAE ol & F

=), A29H Az, 2009.

A
i=]

1B

o Yvi Ags 4 AP A zATF

Table 7. Heavy metal concentrations of effluents from columns filled with mixtures of tailing and calcium hydroxide

Mixing ratio 5% 7% 9%
weﬂ\“ Zn| cd| Pb | Cu| zn | cda| Pb| Cu| zn | cd| Pb | Cu
Elapsed da
1 0.05 N.D 4.63 0.20 0.13 N.D 3.96 0.26 0.08 N.D 5.38 0.30
2 0.02 N.D 4.42 0.20 0.23 N.D 3.72 0.31 0.10 N.D 6.01 0.27
3 0.02 N.D 4.36 0.20 0.15 N.D 3.67 0.23 0.10 N.D 6.55 0.25
4 0.02 N.D 4.19 0.18 0.11 N.D 3.56 0.18 0.08 N.D 6.29 0.22
5 0.04 N.D 4.21 0.19 0.15 N.D 3.41 0.22 0.07 N.D 6.64 0.21
6 0.03 N.D 3.83 0.17 0.11 N.D 3.47 0.18 0.12 N.D 6.67 0.22
7 0.07 N.D 4.10 0.19 0.18 N.D 3.46 0.18 0.12 N.D 7.19 0.22
10 0.05 N.D 3.85 0.20 0.10 N.D 3.61 0.15 0.09 N.D 8.08 0.26
13 0.06 N.D 4.31 0.20 0.09 N.D 442 0.17 0.09 N.D 9.35 0.30
16 0.05 N.D 4.60 0.18 0.10 N.D 4.40 0.16 0.07 N.D 9.90 0.24
19 0.04 N.D 5.02 0.18 0.16 N.D 457 0.17 0.11 N.D 9.77 0.24
22 0.07 N.D 6.08 0.17 0.22 N.D 447 0.15 0.07 N.D 11.17 0.23
25 0.07 N.D 7.63 0.18 0.18 N.D 472 0.15 0.08 N.D 11.19 0.22
28 0.14 N.D 9.37 0.19 0.14 N.D 476 0.14 0.08 N.D 12.90 0.23

Table 8. Heavy metal

concentrations of effluents from columns filled with mixtures tailing and blast furnace slag

Mixing ratio 5% 7% 9%
W Zn | cd | Pb | Cu | zn | cda | Pb | ca | zn | ca | Pb | Cu
Elapsed da
1 N.D N.D N.D 0.04 N.D N.D N.D 0.05 N.D N.D N.D 0.05
2 N.D N.D N.D 0.04 N.D N.D N.D 0.05 N.D N.D N.D 0.05
3 N.D N.D N.D 0.04 N.D N.D N.D 0.04 N.D N.D N.D 0.05
4 N.D N.D N.D 0.04 N.D N.D N.D 0.04 N.D N.D N.D 0.05
5 N.D N.D N.D 0.04 N.D N.D N.D 0.04 N.D N.D N.D 0.04
6 N.D N.D N.D 0.04 N.D N.D N.D 0.04 N.D N.D N.D 0.04
7 N.D N.D N.D 0.05 N.D N.D N.D 0.04 N.D N.D N.D 0.04
10 N.D N.D N.D 0.04 N.D N.D N.D 0.04 N.D N.D N.D 0.05
13 N.D N.D N.D 0.04 N.D N.D N.D 0.04 N.D N.D N.D 0.04
16 N.D N.D N.D 0.04 N.D N.D N.D 0.04 N.D N.D N.D 0.05
19 N.D N.D N.D 0.05 N.D N.D N.D 0.05 N.D N.D N.D 0.05
22 N.D N.D N.D 0.05 N.D N.D N.D 0.05 N.D N.D N.D 0.06
25 N.D N.D N.D 0.04 N.D N.D N.D 0.05 N.D N.D N.D 0.06
28 N.D N.D N.D 0.05 N.D N.D N.D 0.06 N.D N.D N.D 0.06

Table 9. Heavy metal concentrations of

effluents from columns filled with mixtures of tailing and red mud

Mixing ratio 5% 7% 9%
w:i Zn | ca | Pb | Cu | zn | ca | Pb | ca | zn | cda | Pb | Cu
Elapsed day
1 0.02 N.D N.D 0.55 0.01 N.D N.D 0.19 N.D N.D N.D 0.17
2 0.03 N.D 0.03 0.45 0.01 N.D N.D 0.10 N.D N.D N.D 0.13
3 0.05 N.D 0.08 0.33 0.01 N.D N.D 0.08 N.D N.D N.D 0.10
4 0.15 N.D 0.50 0.22 0.01 N.D N.D 0.10 N.D N.D N.D 0.09
5 0.03 N.D 0.06 0.13 0.02 N.D N.D 0.05 N.D N.D N.D 0.09
6 0.07 N.D 0.02 0.09 0.03 N.D N.D 0.04 N.D N.D N.D 0.08
7 N.D N.D 0.03 0.13 0.03 N.D N.D 0.04 N.D N.D N.D 0.08
10 0.06 N.D 0.13 0.10 0.03 N.D N.D 0.04 N.D N.D N.D 0.07
13 0.06 N.D 0.10 0.08 0.04 N.D 0.04 0.04 N.D N.D 0.02 0.07
16 0.03 N.D 0.20 0.05 0.02 N.D 0.01 0.03 N.D N.D N.D 0.06
19 0.06 N.D 0.08 0.04 0.04 N.D 0.04 0.04 N.D N.D 0.03 0.06
22 0.04 N.D 0.03 0.03 0.03 N.D N.D 0.05 N.D N.D N.D 0.06
25 0.03 N.D 0.01 0.03 0.03 N.D N.D 0.06 N.D N.D 0.08 0.07
28 0.05 N.D 0.03 0.04 0.04 N.D N.D 0.08 N.D N.D N.D 0.07
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