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Fig.1 Removal rate of heavy metal by LAS of different concentration
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Fig.2 Removal rate of heavy metal by Tween-80 of different volume concentration
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Table 1  Availabilities of Pb,Cd and Zn after washed by LAS (mg-kg™")
LAS/(mol-L~")

0.01 0.03 0.05 0.07 0.09
R Zn 26.69 26.43 25.68 14.06 5.00
A5 Cd 0.19 0.23 0.24 0.12 0.09
54 Pb 1.61 1.82 1.98 2.18 2.32
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Table 2 Results of 1,,, ,1,cq,1,p, after washed by LAS
LAS/(mol-L~")

0.01 0.03 0.05 0.07 0.09
Tazn 0.76 0.97 1.05 0.84 0.59
Iyca 0.89 1.10 1.71 1.61 1.57
Lypy 1.20 1.36 1.48 1.64 1.76
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%3 Tween-80 #5135 Pb .Cd Zn A& & (mg-kg ™)
Table 3  Availabilities of Pb,Cd and Zn after washed by Tween-80 (mg-kg™")
Tween-80/%

0.5 1.0 3.5 5.0 7.0
A Zn 44.06 47.11 46.30 41.13 26.75
A Cd 0.16 0.20 0.09 0.03 0.01
A5 Pb 1.14 1.14 1.12 1.05 0.93
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Table 4 Results of 1,;,,1,c4,1,p, after washed by Tween-80
Tween-80/%

0.5 1.0 3.5 5.0 7.0
I 0.89 0.97 1.01 1.10 1.18
Inca 0.86 1.14 0.71 0.57 0.29
I 0.88 1.02 111 1.16 1.17
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JEZUSE L R, X Zn F1 Cd 19 L BRACR AT ; Tween-80 X} Cd 1) 2 BRACR AL, Tween-80 Xt Pb 11 £ FRAK
R 4F T LAS.
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TKE.
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Extraction and availabilities of heavy metals in the soil by surfactants

QU Jiao"’ LUO Chungiu® CONG Qiao’ YUAN Xing'
(1. School of Urban and Environmrntal Sciences, Northeast Normal University, Changchun, 130024, China;
2. Faculty of Chemistry and Chemical Engineering, Bohai University, Jinzhou, 121000, China)

ABSTRACT

The two surfactants, dodecyl benzene sulfonic acid sodiumsalt ( LAS) and Tween-80 were applied to
remediate the soils contaminated with Pb, Cd, and Zn in Jinzhou. The effects of the surfactant on eliminating
Pb, Cd, and Zn and chemical form were studied. LAS and Tween- 80 showed remarkable efficiency at
eliminating the heavy metals. With increasing surfactant concentrations, removals of Pb, Cd and Zn increased
significantly. High concentration Tween-80 solution had better extracting efficiency. The extraction efficiency
of Tween-80 was found to be in the order; Cd >Zn > Pb, and the best efficiency was 83.07% , 56.78% ,
42.57% respectively. The efficiency of LAS was low at low concentrations. Availabilities of Zn, Cd increased
initially and decreased afterward, availability of Pb increased with increasing LLAS, availabilities of Zn, Cd
increased first and then decreased, availability of Pb decreased with increasing Tween-80 concentration.

Keywords: heavy metal, soil, surfactants, washing,availabilities.



