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HCl, Surfactant (SDS, Tween 80) Enhanced Remediation of
Contaminated Soil with Lead and Copper

ABSTRACT

Soils collected from an agricultural field in Youngdong, Chungbuk province were
intentionally contaminated with lead and copper. The efficiencies of soil washing with
HCl, SDS and Tween 80 were investigated through the column mode experiments.
Washing with 0.1 N HCI obtained the best result for lead and copper removal (95.04 %,
95.94 %). In case of SDS, lead and copper removal rate was such poor as 7.1 % and
copper was 24.04 %, respectively. Meanwhile, washing of contaminated soil with Tween
80, did not show any significant removal effect. It was found that the washing

efficiency was dependent on pH of washing agent.
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Table 1. Properties of agriculture soil

Moisture Organic
H content Matter CEC Pb Cu Cd
P o Content | (meqg/g) | (mg/kg) | (mg/kg) | (mg/kg)
(%6) (%)
Agricultural x
) 6.1 16.46 5.02 94 1.37 1.95 ND
soil
ND" : Not Detectable
Agricul ture Soil
100
80 I
- °
Z 6o °
1 .
_g 20 o® *
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particle size {mm)

Fig. 1. Particle Size Distribution
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Fig. 2. Breakthrough Curve of Lead and Copper in soil
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Table 2. Lead and copper concentration retained in soil

Pb (mg/kg) Cu (mg/kg) J
Column 1 284.0 139.2
Column 2 310.8 108.9
Column 3 328.0 1446

3. EY A3

7t 0.1 N HCI

3t g 25 27 B o] Mo ysith 0.7 bed volumeol A @& 473 mg/f &
FEHJT FHE 2094 mg/ L 2 FEHUAD. old 2] pHE 272 YElY HClo] pHE 23
Fo2M g3 FEE o)]2FMA ELA wx oA T AAE & F Ak

U}, SDS

HClol u3te &go] wig @A eyt @2 793 bed volumedlA Hi Fx=<
45 mg/ 02 FEHNoY T 1.98 bed volumedl A 592 mg/ L& YEMNATH SDS9
2S5 HCIF 28 FE7t gid 23 o AHgol S7te B3Ee Bidd. AW 2447
F714 29EH9 A & 58S RddE FF FEY F71E FFo) HEA L A,
T2t R85 o & AgePe 542 AZeind SpSel 7 AF NRE oF @
F oy 582 18 w4 &rh

t}. Tween 80

Tween 809 Z¢t& A8 AHAZAML] Ex7t ATk o]# A Tween 80°] SDSEHE
t &80 2& olfE Tween 80°] Hlo]2 AFEPAZA 0|24 & A Fo} FF 0|23
SE o)X gstr] Wil Re AZHY w3 A FEIL 13 mg/l oA

34 28 FESH 2@ 2oz 4z€n.
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Hol g3 78 EF 95 %ol AAES BEIoy AWIAHAE AL B9 SDS A
T87F 2404 % AAE Aol vlstd E2 7.19 %2 eIt o™ Tween 80 %+ T2 ol
ME 099 %E “HdeRt. 5 EFWY F55 A8 pHE Z2AA T4 &AEE
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Table 3. Efficiencies of soil washing through HCl, SDS, Tween 80
Pb (%) Cu (%) 1
Column 1 95.04 95.94
Column 2 719 B 24.04 ’
| Column 3 o 0.99 ]
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