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Remediation of Pb-Contaminated Soil by Soil Washing using Hdrochloric Acid
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ABSTRACT

The feasibility of soil washing was investigated to remediate Pb-contaminated field soil. Hydrochloric acid was used as a
washing agent. As mixing time increased from 5 min to 120 min, removal efficiency of Pb from contaminated soil
increased from 69.3% to 81.9%. Two times washing with 0.2 M HCI showed 96% removal efficiency even at mixing time
of 10 min. The Pb content in soil increased sharply as particle size of soil decreased, and removal efficiency was highly
dependent on mixing time and temperature. Based on this result, acid washing technologies can be applied to remediate
the Pb-contaminated soil used in this study.

Key words : Pb-contaminated soil, soil washing, acid washing, heavy metal
2 % =
Foz gy WA EFS Aeis] sl EFNA7IES) Ae4 W ARAzE G AgSGOn,
02 M @4ke AL83le] Tou] 1308 jo] 1087 FEaje] 28] ARslelE A} 9%l AAEL Rtk AlH

o3} Eoke] AEAZLS sEOA 120871 Ze1RS w), AAESS 69. 3%01%1 81.9%= F7Ie5ith. 48 &

FMH] §EL 2wo) wHkATo] kS wigkom 208 o)) wwksle] FEChA, 0.075 mm ©J3}, 0.075 mm-2.0 mm,

20 4.0 mm 2] YEE EdoME BF 99%2] AAEES KA} ool eﬂ—t— B AT ARE E oY EY
< EFIRTIES A8sle andoR A F Ue AS ofngith

FH0] : GO ESF EORAA, A4, T3

1. M E

7} =) Skt ol Tl

KEZE>

E217) 71%1AE 9, 2003) 28310] ek AT
% BEPARIES o) A

it z|9e] BAA] 2 TR FFE Qo] Al
ARl AL WA T4 29 EYe] Aol uigh #
Ao] 1zE Qut. F ol E=F4E 0 Eoke B9k
AH @YY 2, 2004; B4, 1999; ¥WAHA 2], 2000;
AEA 9], 1997; A< €], 2004, 2005), 71ASHRAS]

*Corresponding author : kback@kumoh.ac.kr

AvAZ4Y :2007.3.16 AASAY :2007.6.7
Aol W E¢] :2007.8.31 7H4

17

2Au7E el AlRE o] a4 29AY F3E 9
3 dF AeE rEzm 1 FfAJo] ok
FEES AHTIER As] SEidE B, deolE
A, G712 EE TP S3h 2o Tl Heje] 29k
F= SVt ARgE oE & Bule FEES 83

m

==



18 271l

ANAY, TE5 B3AE AU, e ol 1L
3} 22 3l 28-S B3 TEES EYoENEH F
3}, AF7HA] EGAIF ] ARG tiEZQ] FEAE
= GAtely ik} 22 TRHIEY 2, 2004), ethyle-
nediaminetetraacetic acid(EDTA) (F&Ad, 1999; #gXx
2], 2000; A< 2], 2004,2005), ZAHacetic acid), T
Axk(citric acid) (B&E 2], 1997) T°] At} oFEe
EAHdN Ak} EDTAZ F28viE ARgslE Ae
TEE F= 880 %] whiEel Ze=E deA Utk
T2 9], 1997; WA 2], 2000, X< €], 2004, 2005;
Abumaizar and Smith, 1999). Z1#J1} EDTAE AL&-&
785 F=E e M7t 4A %¥al, EDTA A7} 71HA]
= AEEAT Ao g & EDTA HlEo] sfZs)of
3 SHAIZ Q14)%]3L St} (Isoyama and Wada, 2007).
s FEE AMESIH FEEEL EoU EY
YAk P27t MFEI A & F8IE st A
¢l ERMsE A7 2 4 ok 28y =
A7t iAoz golalal k] HIEE EDTAY -
73k mlsl Agslr] wizel] 7R wWol AREIA =
FEgujolc}, 7R Fol| HCK: 555 5 §89| =o}
HEAHoR ARGEE ZRteltt (A 9, 2000; s
2], 2004, 2005; 1L <], 2004).
£ delMe goE oHE A FRE EGAA
&S ol&ste] Aelsla} gt A4 2 EYS o
o EYAFTIES A83h] 93 A ==5t

3 27 Ae) 202 AN

N

=135

2. dEdE W Uy

2.1, AECiA EQF
B Al ARESE ERS AAlel fIXISH Xo 2 AAR

Table 1. Size distribution of contaminated soil (raw soil, unit : %)
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Table 2. Physico-Chemical properties of contaminated soil
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Soil Particle size (mm) Pb Conc. (mg/kg) Soil pH Water Content (%)
>4.0 164.9
2.0-4.0 860.0 491 13
0.075-2.0 2866.2 '
<0.075 4443.2
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Fig. 1. Effect of acid concentration on acid soil washing.
Experiments were carried out the following conditions : size of
soil : <4.0 mm; temperature : 10°C; solid liquid ratio : 10 g/30 ml;
mixing time : 10 min at 100 rpm.
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Fig. 2. Effect of mixing time on acid soil washing Experiments
were carried out the following conditions : size of soil : 0.075-4.0
mm; temperature : 10°C; solid liquid ratio : 10 g/ 30 ml; washing
agent : 0.2 M HCl at 100 rpm.
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Fig. 3. The results of fitting the two-reaction model and two-
constant model to the extraction data of Pb from contaminated soil.

Table 3. Kinetic model parameters for extraction of lead from soil
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Fig. 4. Effect of soil particle size on soil washing.

Exp. 1 : the washing experiment was carried out at 10°C and 100
rpm during 10 min with 0.2 M HCL

Exp. 2 : the washing experiment was carried out at 10°C and 100
rpm during 20 min with 0.2 M HCL..

Exp. 3 : the washing experiment was carried out at 20°C and 100
rpm during 20 min with 0.2 M HCL.

Table 4. Mass Balance of lead during sequential soil washing
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Exp.1 Exp.2 Exp.3
Initial Conc.(KST*, mg/kg) 42103
Initial Conc. (Aqua Regia, mg/kg) 6,368.5
1** Washing Solution(%) 624£02 663 +04 66.0 £ 0.7
2" Washing Solution(%) 29.1+04 302+1.7 29.7+2.8
Residual in Soil(%) 8.0+24 58+1.9 8.8+3.0
Recovery(%) 99.5 102.3 104.5
Residual Conc. in soil (mg/kg) 3347+ 127.8 2442 + 68.6 371.8 £ 123.5

Exp. 1:the washing experiment was carried out at 10°C and 100 rpm during 10 min with 0.2 M HCI.
Exp. 2 :the washing experiment was carried out at 10°C and 100 rpm during 20 min with 0.2 M HCI..
Exp. 3 :the washing experiment was carried out at 20°C and 100 rpm during 20 min with 0.2 M HCL

*KST : Korean Standard Test Method for Soil
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