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Comparative Investigation of the Contamination characteristics on As
contaminated Sites
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SYNOPSIS : The characteristics of arsenic(As) contamination were investigated on soils of 3 abandoned
metal mine sites in Gangwon-do, Korea. Total forty nine soils were sampled to conduct standard
methods(extraction by 1HCI), sequential extraction and column leaching test. Concentration of As extracted by
IN HCIl was ordered as follows: A mine > B mine > C mine, and the concentration of arsenic in the soils
of A mine was significantly greater than that at any other cases and all samples of A mine were exceeded
the national regulation of 6mg kg'l. In the results of sequential extraction, the potential contamination risk for
groundwater and plants was ordered as follows: C mine > B mine > A mine because the C mine showed the
relatively greater mobility and bioavailability of fraction than any other mines. And, in colume test,
concentration of As was ordered as follows: C mine > B mine > A mine, and it was expected that these
results were connected with fraction characteristics of the mine sites. Therefore adequate leaching investigations
should be used to simulate the effect of natural leaching conditions, and to predict both the potential mobility
of metals to groundwater and their bioavailability to plants under natural conditions.

Key words : arsenic, heavy metal, mine, column test, sequential extraction
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2.2.1 EASHAIHYY

AF e EFA R dEiAE A Ax & vet EYSERAHS EFFGA I HA F8l &
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Soil : reagent=1: 20

‘ 1M MgCl2(pH 7) shake for 1h

I. Water-soluble and exchangeable fraction

‘ 1M NaOAc{pH 5) shake for 5h

IO. Carbonate and specifically adsorbed fraction

‘ 1N HCl shake for 12h

II. Acid volatile sulfides and noncrystalline(hydro)oxides

‘ 5.3% NaOCl, 95°C for 1h

IV. Organic matter associated fraction

‘ 1M NH20H HCl in 25% HOAc, 95°C for 6h

V. Crystalline(hydro)oxides fraction

‘ 10 HF for 16h

VI. Residual silicates fraction

; HNO3 for 2h

VI. Pyritic fraction
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B TOE Aol g FART v 4o Pt EErt e i1, EGdeH7]5(6meg/kg)S 5
Hjold z3siglon, 18719 EXAE 5 187 EF EYedfdriess 29sith Adat FR9
EG U vasert e FA FH EYRT 2 Uehd 4o 2= Ak AgEEe] 7MY 2
712 &<F o] Fo] Ha FFES AAFERE s wU] witel ol¢t wl#ste FutE v FES g&
B2 ZoR dAEATGE 1. o] vl AFeE7igke] 7 g FE] AiksFe] 7 wdd CH
2 13719 ESAlR T AU HAEE7F 8.5mg/kgl 2 UhE Fake] HU ARy 4dE] Bk
I EFLASHITS 298 AlRE 2E 2 FHAFAH187, BFAREG/)R Y 22 Ao w
EfykT

¥ 2. BN R HAFEE A (extraction by 1IN HCI)

) As(mg kg™
Fkdy AHA 2T
Mean Median SD Min. Max.
A 18 32.8 33.8 6.9 11.6 42.4
18 8.4 5.5 8.8 0.3 30.6
C 13 4.3 3.7 1.6 2.6 8.5

3.2 EQF Lf HIABEEN

7t EYAE U Bl EAFEHE dolry] 98] At A&5FEWH A3 La Force et al., 2000)&
3o YeElder. 794 A453=EW (La Force et al, 20009 ol &&¥ ASAF B3AF 183l C3
FH BEYAE U v & e 77 465.16mg - ke Y, 134.9mg - keg! 28] 3 22.56mg - kg !
Edag A ATtet 5UsA A > B > CHaF so & AgAto]l =4 vEbgt ey 7RgAl 2 ou)
A A EF5]T] AN AETH o8& 7HsA(bioavailability) ¥ o] & /d(mobility)e] =
= BotAe A3 29AZAY v ALEFS 7H7) 0.36mg - kg ' (0.1%), 1.7mg - kg™
1.24mg - kg ' (5.5%)= Agito] 7b4 wre iy ns Yehfdoh ey i & &
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£ 3. HEFARS NadsiE A7)
, Hl2(As) AFEE $% (mg - kg ™)
Step(Fraction)
AGAL B34t CHAk
. ~soubl
;Nater bSlOUb e and 0.34 0.40 0.14
eXchangeable
& (0.1%) (0.3%) (0.6%)
.
C,?_rb(flnated ani . 0.02 1.30 1.10
ecCllica a orpe
spectiically ads (0.003%) (1.0%) (4.9%)
_— 0.36 1.70 1.24
subtota
(0.1%) (1.3%) (5.5%)
II. Acid volatile sulfides
and noncrystalline 34.00 29.0 4.12
(hydro)oxides (7.3%) (21.5%) (18.2%)
IV. Organic matt
r,giméc fatter 64.36 32.9 2.59
assoclate
(13.8%) (24.4%) (11.5%)
. line (h
v .dcrySta ine (hydro) 915.92 21.5 8.54
oxX1daes
(46.4%) (15.9%) (37.9%)
VI. Residual silicate 61.77 45.3 1.09
(13.3%) (33.6%) (4.8%)
VI Pyrite 88.76 45 4.98
(19.1%) (3.3%) (4.8%)
Total 165.16 134.9 92256

Ay U E%o HAREFEE pH 6.49 Aub7-$ BARNS 713 20pore volumeZbA CH4F > BH
A > AFAE SARE CEAE T Ede] 7MY 2 vAvvE &EH e BoR YUERen, olds Hde
pH 4.89] AAA79$ BHALANE 7}3F 21pore volumeHFE FEHeA velwtHad 5). £3] 21pore
volume -8 Ceo} BFAte] H|AEE5 L7t 3438 S7Fekar C%L’?_ FH ESS NALEsET
A &3] 87152 50ug L oS zaatglon, 7&34*’5401 % # 40pore volumeZFA E% U H]

28FFRE7E 50ug L oS 2HstE oz dehdthad 5),
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pH=6.4 pH=4.8

As(ug.l?)

g L L= e e e el el e e el e e el e e -
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Pore volume

A%}, B2 2Ela Cat TR B U vjae) & §FFEE 46.17ug L7 428.99ug LT 223
1393.78ug L& CHatol 714 %A Yebdel® 6). ol Ade CAil Fd Ego] vhe Bl
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