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Abstract: In Korea, a major contaminant of farmland soils in the vicinity of abandoned mines is
arsenic, for which the general soil reclamation method is contaminated soil stabilization and cover
the stabilized soil with clean soil at a thickness of 40 cm. In a previous pot experiment study we
confirmed the feasibility of a lower thickness (20 cm) of covering soil for such reclamation in

abandoned coal mines, where arsenic contamination levels are generally lower than in metal mines.
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In this subsequent study a field experiment including rice plant cultivation in field test plots was

conducted. For over 4 months, the transfer of arsenic from the contaminated soil to the unpolished

rice grains was reduced by 44% when a clean soil covering with a thickness of 20 cm was applied.

The maximum decrease (56%) was shown when the stabilization process was performed before the

covering. These results reveal a lower thickness of clean soil covering has a high feasibility and it

can increase cost-efficiency in the reclamation of an abandoned coal mine.

Keywords : abandoned coal mine, reclamation, arsenic, soil covering, rice
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(A) Stabilization of contaminated soil with limestone; (B)
Stabilization of contaminated soil with limestone and covering
with clean soil; (C) Covering with clean soil

Figure 1. Photograph of the field test plots
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EofogrE F2AHEE Ho|Hs 0 g5 4
A} Eme Tl AT A L HdFg=o = 2l
H]0] 7R F(E) Ul AFe= QIS A
o] AR BlaA 717 el AlEt W &
Aoz A7)l ofzEoe c},

A ZF AT W e e e R o R E
10, 15¥1A) o] & AF 3. o5 A2 74
4% v Ade e A |72
B2 7k ez )R st o AARE
FR2HE 3 em oYl 3| E71E A2 #A =
& o= sioint, o) 42 4537d(MFDS
2020)9] A 2] HAlE &k AEEdolAl
A B4 A BAS AAT Hin)E 2AEHES 3
Aok 2 & db s EAS E3she
AT R Sl ol AAd EgoRtE

ox X oap &

ol #7549 dFo| B2 vE EFed=Ee
ol 7} Bl A AAn| o] EA o] elgsirial A3
7] 40| Ach(Koh et al, 2021a; Meharg and Zhao
2012; Sun et al. 2008).

I Az 3 vz

E
Table 1o @4 AFHY W =B} 55 &

1 a4 O 2A4TE UEyoith &
Oﬂfﬂ & 5 %0l
474 O]'E(Cd Cu, Pb, 5
2 ghelelet, Bladf e =y Eookﬂﬁixd
o] R A7 (25 mg/kg)E 2O,
71EAE 7 AFSIEHE 29 mg/kgl® B ¢
T A ST o] B2 ATt HlgAtol A ]
20 LPNIETL Frhe A} A QRG]
vl = 7F 56t 35 mg/kg PINEO.E WA vERd
t}= Koh et al. (2021a)F Kwon et al.(2021)2]
TFATE SRS

QLo A HiQlH EER] B9 0 dEE AEY

Ab A gFEo| A EoFQ 0wy & nluke] gAst 24
s B, 53] i T84 EFY L A=A 1]
aF b mg/kgl® $H71EY 20% SR Y
U BESY] AR &g Fe7t fle Ao®
sk

1) ¥ 3gdg

Table 1. The concentration of inorganic contaminants of the studied soils

Conc. (mg/kg)
As Cd Cu Pb Zn
Worrisome 25 4 150 200 300
Standard®
Countermeasure 75 12 450 600 900
. . Cover soil 4.82 N.D.® 2.00 10.30 49.40
Studied soil -
Farmland soil 29.19 N.D. 48.70 28.10 97.60

(1) Criteria for agricultural soil from soil environment conservation act of Korea

(2) N.D. : Not Detected
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(A) Stabilization of contaminated soil with limestone; (B) Stabilization of contaminated soil with limestone and covering with
clean soil; (C) Covering with clean soil

Figure 2. Photograph of rice plants growth in the field test plots
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Treatment A: Stabilization of contaminated soil with limestone;
Treatment B: Stabilization of contaminated soil with limestone
and covering with clean soil; Treatment C: Covering with clean
soil

Figure 3. Average biomass of aerial part of a rice plant
produced from the test plots
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A=9)5 Hepd Zolct, thx7o A2 A (JH
3} A2), A2+ B QHEs A7) & £E), A+ C
(EE)olA A W Ao Bt A= 2427+ 323
g, 191 g, 357 g, 364 g2 A B #e9
o] AEZHE 23 cm ool st R
(Chae 2012; Kirk et al. 2014), 2] A2 A2
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T s FHIE FAH 434 9] o]0l
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off vl AYAFFe] Ao Fod Ao vk
C}(Pierzynski et al, 1994). Koh et al.(2021b)2}
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mg/kg ~ 0,42 mg/kg?] HE H L, Y] A
2|20 M e 2% 0.2 mg/kg B|He 2 UERYTE
U AEYFEIHA Y AEF A YL
vl & e dv)E =4 Wn|E e R 0.2
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and covering with clean soil; Treatment C: Covering with clean
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Figure 4. As concentrations of unpolished rice grains
produced from the field test plots
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4 7Pl AR 39 53R Eph-% V. Az
AR A 20 om A BES 2Ao] BE O
i, £ AP AE A 79 5AA EPNFEY

ZABT ) ARE EFS A JNE BR ARIEHEAA) A B85 Gk IR oA
Shhel AT AT A, AT BAYT 0oL o] B Hel 9 2 FAe] Qlod] HFaAb gel &
V) 1Foz BRI B B, $AA AW oo o] e WNRAL o] A4S 3
Eofol i QLS Ael g, BES 1] oHE  els) B 40 om AR HEHT Yk BEFS
F EALTE 18T 4 9ok 2 18 o) 2l H1 20 em A7) ok A7) 74 () WAL
4 El 2EH0] BIHLY, et Aot An BT 24 W o AWE B9 AFsn ARz
R PR A EEER »}Ewu} o B glo] ehysk A, Qs Aol ¥ BES
BEZ oPPabY F AN A MUY A 24, g glo] BES 24 § a7 E X3
© 4SS ) s6n et bst A2 K & 47 2Aolglr
O 9ol Hl3) 12% LA} S7k5teAc), ahehs A 5H0) EFogBae udolglon S
PYBIES AT F HES shz slo] MolPh S 29 me/kgO.R EHOALE7IE(25 me/ke)S 7
wol 4 7Py ATpAoln, HES 2hol BrRsT A HlskA b MATHAR Ae] WRA LPEA
2o A et Aelue AET Bask U A £ 7hA Rolgleh 44Ye] Wi A1t F Sokt
oft}, £ YA Lehd QPsA Bl 2 B 02 BIE H A Aol ggieh. thk, 43 A1
0] Holgha AT Bl Ao RyE & o) v (AR SAIR ST ARTE BEgle] oy
o R, Coh BUA HE B0 DA S} AT o 1 A ek, Ko 5

Zhu et al, 2014). o} EoF W HALSET Ag
H H|29] o] FAlo] HAEE Y Aol s w1
"o B & (Meharg and Zhao 2012; Nakamura and
Katou 2013), €72 SHH3HA] 3ol o3t B¢
pH S7Fo w2 Ao gzl o5 Ao At
H H|a7F o] AAEUE 7He/d 0] SithKoh et
al. 2015).
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