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Heavy matal removal in leaching water from the region buried tungsten tailing
Dong-Hoon Lee’, Sae-Gang Oh, Choong-Lyeal Choi, Man Park and Jyung Choi’ (Department of Agricultual Chemistry, College dof
Agriculture, Kyungpook National University, Taegu, 702-701, Korea, e-mail : lee5717 @hanmail.net)

ABSTRACT : Wasted - rested mine areas give lots of effect on around-environmental changes after mining development.
Leaching water at reclaimed land has been eluted from the solid components through physical, chemical, biological
procedures by waters percolated through reclaimed site. The element analysis of waste tungsten ore tailing, leaching water
analysis and removal of heavy metal by zeolite were performed to investigate the influent of acid rain on the released
contents of H. M. The heavy metal contents in leaching water were determined to be As 1.21 ~ 1.54 ppm, Pb 0.11 ~
0.15 ppm and SO" was 302 ~ 378ppm. As deionized water and simulated acid rain (pH 3,4) were percolated through
columns packed tungsten ore tailing, the amount of Mn, Na, Ca which were dissolved by pH4 solution was higher than
those by distilled water. However, W and Mo were eluted easily by high pH solution. The change of heavy metal
concentration by column experiment packed zeolite was effective a little because heavy metals were adsorved much more

by zeolite,
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Fig. 1 Sampling site in the study area.

W2-1, 82-1 : sampling point, S1 : The first waste dam
S2 : The second waste dam
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Table 1. Chemical properties of tungsten ore tailing used
{(unit : %)

Si Al Fe Ca K Zn Mn Ti OM

CEC
(cmol/kg)
615 3.13 1Ll 967 096 0.03 046 026 56~6.1 452~528

(unit: mgfkg)
Se W Mo

Pb Co Ni Cu C As Cd Na

109 201 832 198 621 240 3.81 7200 542 598 26l

* OM : Organic matter
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Table 2. Chemical properties of leachate from waste tungsten ore
mill at different season.
(unit : mg/ £)

pH F 80 Ca Mg Mn Pb As Zn Mo W

Feb 735 251 3786 557 721 327 0.11 121 146 232 093
June 722 338 302.7 549 7.05 398 0.10 1.02 254 2.15 121
Sep 7.53 3.58 3682 532 692 354 0.15 1.54 231 281 105
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Table 4. The amounts of elements leached by acid and deionized

water. (unit : mg/g)
Ca Mo w Zn Mn
AW pH3 0613 0.011 0.0079  0.0003 0.003

AW pH4 0527 0.012 00099  0.0002 0.003
DW 0.502 0.012 00110  0.0002 0.002

( AW : Acid Water , DW : Deionized Water )

Table 5. The matio of element content in leachate to component

content in ore mill (unit : %)
Mo w Ca Zn Mn
AW pH3 4.264 1.329 0.634 0.082 0.068
AW pH4 4,561 1.658 0.545 0072 0.057

DW 4.674 1.862 0.519 0.066 0.052

( AW : Acid Water , DW : Deionized Water )
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Table 6. The increase rate of element content in leachate.

Zn Mn Ca Mo A
AW pH3 1.244 1.305 1.221 0912 0714
AW pH4 1.069 1.081 1.049 0.976 0.891
( AW : Acid Water )
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Fig. 2. The leached concentration of Mn & Zn from tungsten ore
tailing by the simulated acid rain with different pHs and the
adsorption of Mn & Zn by zeolite
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Fig. 3. The leached concentration of Mo & W from tungsten ore
tailing by the simulated acid rain with different pHs and the
adsorption of Mo & W by zeolite



222 fFF-2HZ - H2d.-w uw. g A

oY ol zedlited] B FFEFAL 234 Sole
3 FREA 79 w2t G0 Hoj7h Yok £3jole wA
o] & o] zeolited) 3XHYH WYTE £02 Sols}x] £
st YEBIAT o] & Kfo] Pojdeh?.

E3 FoleEo] wiNHE £ 27, M4 2
¥ GBS BER LK 2] o Folnh

A zeolited] FF&olRo] FHHE A%d YA HEY
Aol ol ¢ o $n QURAEALY o] & Lputgo] FEEole F
HAAGEE AuselY FHEA 259w} 3349 F43
w7} tag”,

webd, @A e AE4 Aol 7)22AL Aso] £2
g B39 F50 met who] gz ojRojzel ¥ Hoz
gerg,

4% Bo) YA Aee FHAY 71320 4o Y&
HAAY 840 vlgoi} BElA ZWM M vl s,
A&% FedA 134 Ml Ysd Roz Bgg

5% 279

2 o

FHR9 g YT EFIA &S &) 48 @
ARYE Yoliy] st AJEE §44F E43n 9
zeolite coumnA¥-& B8 &&F F9 zeolited o] &3 F
4 AA 7A€ 2ARIT

AAY A&4E As 1.21~154ppm, Pb 0.11~0.15ppm, SO
302~38ppmoE AHEA] F£do] A AFAAE £3L oY
AFle xR FF%0 A& U goleF ¥ AFA
(pH3, pHA)E #Fv1E 3747 29E FAANAES 9 pH 49 &
Ao o3l §&EE Mn, Na, Ca%o] @o|24d % &35
t} 1~-8%AE #71EAoY, W, Mo2 pH/l B448 §£539]
ekt

Zeolited] 98 §34 F 384 AALYNE $F49 £59)
wel oMYy A YebgAT zeoliteE FHF SN @
FE9 Fg&o] AE o, zeolited] 213 AYL FES AA
7} A3} Ee AoE wdEHdd

#oEF¥

1. Lee, Jin-Gook, Lee, Jae-Yeong(1991), A Geochemical study
on heavy metal pollution in the upstream of sincheon,
Daegu city, J. of Environ. Sci. Inst(Kyung-Pook Natl
Univ.), 5, 1-22

2. Cannon, H L. and Hopps, H. C(1968), Environmental
Geochemistry in Health and Disease, American Association

10.

11.

12.

13

14.

15.

for Advancement of science symposium Dallas, Texas.

. Beckelt, M. J. (1993), Land contamination contaminated land

problems and solution, Blackie academic and professional
London

- Yoo, Sun-Ho, Park, Moo-Eon and Ro, Hee-Myoung(1983),

Cadmium, lead and zinc accumulation in rice grown at
paddy soils near old zinc-mining sites, Korean J. Environ.
Agric. 2, 18-22

. Lee, Min-Hyo and Kim, Bok-Young(1985), The effect of Cd

and Zn elements applied to soil on the growth and their
uptake of comn plant, Korean J. Environ. Agric., 4, 11-17

. Lee, Jin-Gook, Choi, Wook-Jin and Lee Jae-Yeong(1989), A

Geochemical study on heavy metal pollution in the
downstream of Dalseong abandomed mine, ]. of Environ.
Sci. Inst(Kyung-Pook Natl. Univ.), 3, 13-36

Moon, Kun-Joo(1984), Geochemistry of main gangue
minerals at the Sangdong tungsten deposit, J. of Mining
Geol., 17, 79-90

. National agricultural science and technology institute,

RDA(1990), Method of analysis chemistry soil, plant, soil
microbial

. Choi, Jyung, Kim, J.J. and Shin, Y. 0.{1990), Method of soil

analysis

Lee, Kyu-Seung(1998), Current status and countplan for
environmental contamination in agriculture in ‘98
international symposium for strategies for improvement of
agricultural environment, Korean society of environmental
agriculture, 9, 48-57

Howell, J, C and Thorton, L. (1991), Sources and pathways
of environmental lead to children in a derbyshire mining
village. Environmental Geochemistry and Health, 13(2): 127.
Lee, Dong-Hoon, and Chei, Jyung(1996), Optimum condition
for NH4-N Removal in cowshed wastewater by zeolite
column, Korean ]. Environ. Agric., 15, 232-238

Lee, Jyung-Jae, Park, Byung-Yoon and Choi, Jyung(1988),
Effects of ionic strength and anion species on heavy metal
adsorption by zeolite, Korean J. Environ. Agric.,, 7, 9%6-101
Shin, Bang-Sup, Jung, Chang-Ju, Choi, Seok-Jin, Oh,
Jae-gyu and Choi, Kyung-Soo(1982), A study on the
removal of heavy-metal ions from wastewater by domestic
natural zeolites, Korean J. Mining, 19, 144-152

Kim, Young-Kyung, Lee, Jyung-Jae and Chot Jyung(1986),
Cadmium adsorption by natural zeolite, Korean J. Environ.
Agric., 5, 101-105



