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ABSTRACT

In Korea, the common remedial process for reclamation of agricultural soils nearby abandoned mines involves chemical
soil stabilization followed by covering with clean soil. This study investigated the chemical properties of cover soils and
the validity of HCI extraction method in assessing the degree of As and heavy metal stabilization in stabilized soils
collected from 14 plots where mine reclamation had been completed. The results revealed there were no major differences
in contaminants extraction rate between the stabilized soils and contaminated soils, suggesting HCI extraction procedure is
a less feasible method to determine the efficiency of the stabilization. Soil quality indicators including OM, SiO,, P,Os,
etc. of the land-covering soils were generally lower than those of stabilized soils that used to be the cultivation layer before
the stabilization. Nonetheless, the value of those indicators didn’t meet the regulatry limits of agricultural soil. Therefore,
future strategy for mine reclamation should concentrate not only on contaminant concentration but also on soil quality
parameters for agricultural use of the reclaimed soil.

Key words: Stabilization, Arsenic, Heavy metal, HCI extraction method, Soil quality

1. M =2 et al., 2010).
E3A PgEt S

W B AN Ao g Fait i A & BV FRiEo] FlEY REe RHES s Ags)
a °
] R
%S

T4 29 $AX) AWHTL Y= EWNF-EA] 3R] 09X ke 9RERS HEshe WAl
22 09® F4A EFS o= SR Jo A% i} A s BAP} sk Sl 09ES A
Q) ABA), YUFF] FPst EFo el BYlo] 2o Ashw 2@sA @e JpEFoR Ak HES 2
EZo]thKoh et al., 2023). EWNTFEAARS diFE Rﬂu} gt FHE 09E EYS ubdo® AW &
SHgsl BN Aeekn Tk QHES BHE 9PBRE 3 20em~30 e HISRIAISA, ARSI 52
o yE AUASE AL QAT ARG Tl EESE T, RS S B ] £
S BAL Agael Mzt FEEY SAEL  ARKE %9 45 2 AR ol oAt of
A4S U A e Al etk vn 9] FHEOR B ebgsks el o 40em A A
FAA: 19, A3 AFEESS 0G5 B I EFEEA)S AL
ZAR}: wh)A, 2P wlel. Bl wsal A slo] ZAJSIH(Kim et al., 2019; KOMIR, 2022).
SRR 05, AT TRt BRI E3A B RUERE B
Email: ilha@nelab.re.kr ABE sl 2 2o we) Eoke] Za), 38 &
Received : 2023. 12.22  Reviewed : 2024. 01. 22 AESH EAS Basle] Wrsit). a7k $aEe] & '
Accepted : 2024. 02. 19  Discussion until : 2024. 04. 30 o TUEZLS F2 AzE BEoke] Iy 318k E4(pH,

10



AR BN - B 9

2)
& A3 R R o}t ERS BESH] S5 E
oF A(Soil quality)S Telshs Wakog Ay ct
(Hong et al., 2022). E¥ELS EY 759 7|12, 57
A EY B F30t AE APOA s P84,
gaRsle] Has) HeA BA 508 SAEHA o]
gk M= wiskE]o] Sith(Lee et al, 2021). =
Mukhopadhyay et al.(2014)2 ES-78kA9} 7|38k E,
CO, T2 55 283l 1= ELFE A4 (mine soil
quality index)E FAHAS HUAE 3RS ddsh=
ZARE SE3IAT) o}2# Yi and Sung(2023)S E%A|
2 e BEYEZS 53 QHUEY A A HIdw E
] DAAAAA Ve, BEEEEE, s, At
4 S)E Ta8gh yEAERe g ddedint.

U] EY2ATHAIR7IE(NIER, 2022y ESFAR
Y =2 23] FEE57A F20] 7e s G5
2l(aqua regiays 2831l Aok FrFERe ES
719e] AEA] Moot & oFA HrlMe 1 4
2Jo] Hozict, olof] Hgs} B AEA| Mook A
Aolxe A7 2ol she gt TR EY 7=
(T 8=H)0] 28531 ATk Choi et al.(2021) Blo)
L2ate] g -84 H7HE 91 TCLP2F SPLP 4]

-

O

sl

rd oo

g

787 Hgst &S 5l skehd ok 11

FZH (Mehlich, 1984)S ©]-83F v} Q). Park et al.
(20092} Kim et al.2012y= T FAAE7IFoZ d#3
HCl 82HOo = EY Fa&9] AEA F5old Axs
AEZ bl I} o] Z HCl &340 ¢kd3l aaby
o &84 4 IS rigith

olef] £ AFoXNe FALAE AT EWNFELAL
Qell 283k BFUERC] EY A Tt 3 Ee et
o7 AFS & e sl FiiA e i A
s A EYY slehA BA4E gefsiint. 22Ao
Ze BEZo] FAE9] AS At S A=
2] gRlstarzt st ok s =, BES skt
Qg3 AEE AAREEY] 753 AR g1 ¢
gk HCI 8519 A843S F7HoE HESth &
TolA fFofust At 19 g EclE-E
ARl wdiRF AR oA F8 AsEE &8E

& Aol

A=
ofN

]

ald

9

2. ALY

oo

2.1. Q7K Y AEChA 88 MY

2.1.1. 7 HIAY

B ATFE 9l EPNFEAAel g=E T A
A, ol FHER], B8, A5, B, of=, Behs
2738t (Table 1). W A2 =888 3 dollA

S, Koh et al.2021y AediheEeiAe] H7ke EWIFEIAGS 953t 44 5 BT A #
8l F714HE% (Gongzaga et al., 2012)7} Mehlich 3 A AR IRolt). EQRS BAAAS zha 9lo
Table 1. The studied mine and agricultural lands where mine reclamation took place
. Administrative The year.of Stabilizing agept for The No. of  The type of
Mine Jocation reclamation surface soil sampling blots land use
completion (mixing rate, %(wt)) ping p
.. Uljin-gun, .
Uljin Gyeongsangbuk-do 2010 Limestone (5) 3
Bonghwa-gun, .
Butdeun Gyeongsangbuk-do 2013 Limestone (5) 1
.. Uljin-gun, .
Uljin Gyeongsangbuk-do 2014 Limestone (5) 3 a rice
o Steel slag (3) paddy
. Sangju-si.
Sangju ’ 2016 + 1
Gyeongsangbuk-do Limestone (2)
. Steel slag (2.5
Namgyeongsang G igﬁogagfug:]’(_ do 2016 +g e 1
yeongsang Limestone (2.5)
Yaro Hapcheon-gun, 2018 Limestone (5) 2
Gyeongsangnam-do farm
a
Bora Bonghwa-gun, 2020 Limestone (5) 3

Gyeongsangbuk-do
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Fig. 1. A schematic diagram of agricultural soil reclamation and the soil sample points.
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Fig. 2. The proportion of As and heavy metals extracted by 1 (0.1) N HCl in the soil samples (1 N for As and 0.1 N for Cd, Cu, and Pb;
The number in the parentheses is the completion year of mine reclamation).
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Fig. 3. The chemical properties of the soils in each layer in agricultural land (The number in parentheses is the completion year of mine

reclamation) (* a rice paddy; ** a farm).
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