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ABSTRACT: Objective of this research was to assess the release characteristics of metals from the mine
tailing to base the prediction of metal load potential from tailing to soils. Water-soluble concentrations of
Cd, Cu, Pb and Zn released from mine tailing after 2 hrs were 2.31, 129.38, 17.17, and 287.53 mg/kg,
respectively, as compared to 1.6, 128, 108, and 142 mg/kg that were extractable by 0.1 M HCl. Kinetics
of metal releases followed the power function model significantly indicating that more of water soluble
fractions of those metals released at the initial short time, followed by a slow increase. Concentrations of
metals released from tailing by water and 0.1 M HCl were in the orders of Zn > Cu > Pb > Cd. The
breakthrough curve from the column experiment showed that concentrations of Cd, Cu, and Zn reached at
highest after one pore volume, but that of Pb reached highest after five pore volumes when 0.1 M HCl was
used as eluent. The release rate of Cd from mine tailing was the fastest but Pb was the slowest. The
cumulative mass of metal released by 0.1 M HCl was in the order of Zn > Cu > Pb > Cd after nine pore

volume elution.
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y : concentration (mg/kg) of heavy metal released at
time ¢

t : reaction time (min.)

a : concentration (mg/kg) of initial heavy metal

b : release rate constant

Column Al

oz

317

gZA0) o8t Pr| F FFE(Cd, Cu, Pb, Zn)9] A% &

28 93 A9 RS SIS AHel) AR AH o) WA
2 25 mm@om, A el 1 Fr) 145 g/em’?) &
AULF 25 qmE FAAA Ak Bz F0E 29
9] 1 pore volume 55 mlo|3lth 37| ¥ TH&E THT
$0.1 M HCIS Ahgalo] 217 89 3 ml9] 502 4dE
Z23A &390, ZF §E9] F FulE S5 800 ml
¢} 0.1 M HCl 400 mlo|3ith AeHe st %oﬂ% 10 ml
gez B3ale] AFsIen, 494 U $559 5 ICP
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Table 1% 0.1 M HCl &% 37 F Cd, Cr, Cu,
Ni, Pb, Zn®] % ke FA3 Aujo|r}t. dizor gk
F 349 9L Cd 035 mg/kg”, Cu 30.0 mg/kg”,
Ni 50 mg/kg”, Pb 3.0-189.0 mg/kg”, Zn 60.0-2000.0
mg/kg”°] B-550] e 2oz BuHi glok & g7l
/\1‘%9 ) Fo 2F4 F FEE 42 Cd 133.6 mg/kg,
Cr &4, Cu 3,576.0 mg/kg, Ni 8.6 mg/kg, Pb 8,807.4
mg/kg, Zn 11,817.0 mg/kgo]om, drkEos dexl
AArEano QAz w2 A0E FlEtTable 1).

Batch A&
sl ) 254E F S48 A EE 2] 4
& batch Al¥-E A3k Flgure 1 wSAI7b] wE

£25= £84 250 T vERd otk 12087
L2071 2% F75 U CdY F5E 046 mg/ £ ol
o, Cut 25.88 mg/ ¢, Pbv 343 mg/ ¢, Zn= 57.51
mg/ £ °I13ltk. o] ARE Fu] FY) FAT §E¥ TEE
ofo @ AlebH Cd& 2.31mg/kg, Cud 129.38 mg/kg,
Pb< 17.17 mg/kg, Zne 287.53 mg/kgol3ith 37 W
3% 2% 2 F44 F259 18-S Cdo] 1.73%, Cu7t
3.62%, Pbo] 0.19%, Zno] 2.43%% AAFaL Uitk 2
% Fo 2 F84 FEE0| AAsH HIES WA, Fr)7t
7490 w2HQS Y FA 29 5 U FHlol] WE

Table 1. 0.1 M HCI extractable and total concentration of heavy metals in the mine tailing

Cd Cr Cu Ni Pb 7n
mg/kg
0.1M HCl extractable 8.9 nd 384.0 0.2 543.1 329.8
Total 133.6 tr 3,576.0 8.6 8,807.4 11,817.0

nd : not detected
tr : trace
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Fig. 1. Temporal changes in concentration of heavy metals extracted by water.

05
0.4
< 0.3 4
b4
[&]
£ 02
0.1
0.0 . —
0 20 40 80 80 100 120 140
Extraction Time {min.)
(a) Cd
5 —
4
o 3
Fel
[on
D
E 2
1
0 + .
0 20 40 60 80 100 120 140
Extraction Time (min.)
(0 Pb
20
S
1.5
%1(0
8.5
0.0
6 20 40 80 80 100 120 140
Extraction Time (min.)
(a) Cd
140
IR S
100 i/"

80
40
w,
0
0 20 40 60 80 100 120 140
Extraction Time (min.)
(©) Pb

160
0 0
s -
120 98®
g 100 -
© 8
€ &
40
20
0
¢ 20 4 B B0 100 120 140
Extraction Time (min.)
(b) Cu
180
1601 o @O -
140 %
120
E 100
o
2 8
80
40
20
0
0 20 40 60 8 100 120 140
Extraction Time (min.)
(d) Zn

Fig. 2. Temporal changes in concentration of heavy metals extracted by 0.1 M HCL
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Table 2. Kinetic models for concentration of the released Cd, Cu, Pb and Zn from the mine tailing by water and 0.1

M HCI in the batch experiment

2

Extractant Metals Equations r
Water Cd Y= 12 XM 09777
Cu Y = 529 X*%7 0.9857"
Pb Y = 48 X% 0.9770"
Zn Y = 155.8 X"B! 09810
0.1M HCl cd Y= 71 X% 09334
Cu Y = 5832 X% 0.8524"
Pb Y = 303.3 X*¢® 0.9055"
Zn Y = 6759 X2 0.9819™

** . significantly at P < 0.01
** . significantly at P < 0.001
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Fig. 3. Changes of heavy metals concentration in water leachate.
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Fig. 4. Changes of heavy metals concentration in 0.1M HCI leachate.
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