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Movement-Adsorption and Its Mechanism of Cd in Soil Under Combining Effects of

Electrokinetics and a New Type of Bamboo Charcoal

MA Jian-wei', WANG Hui', LUO Qi—shi2

(1. Environmental Simulation and Pollution Control State Key Joint Laboratory, Department of Environmental Science and Engineering,
Tsinghua University, Beijing 100084, China; 2. Environmental Research Institute of Shanghai, Shanghai 200233, China)

Abstract: The characteristics of migration and its influencing factor of cadmium in sandy loam soil by uniform electrokinetics as well as the
adsorption property by a new material-bamboo charcoal were investigated through bench-scale experiments; and the feasibility of using
electrokinetic technique combined with the newly developed bamboo charcoal for remediation of cadmium contaminated soils was analyzed as
well. The results show that the bamboo charcoal is good adsorption material which has comparably strong adsorption effect on Cds> bearing
potential in future use> which could be simulated by both Freundlich and Langmuir models ( R* >0.96). The migration rates of cadmium in
sandy loam were high up to 0.6786 ~ 0.6875cm/h under an electric gradient of 1.0V/ecms depending upon the concentration of cadmium and
the distribution of electric field density. Elctrokinetics effectively transported the heavy metal in the soil. In the new electrokinetic tech
combining the bamboo charcoal with the same electric gradient above under the polarity reversal period of 48 hours, the cadmium in the soil
could be wiped off with high efficiency (removal efficiency 79.6% in 12 days) and the pH together with water content could be well retained.
The electric current in the process changed periodically according to the reversal. As a new techniques the electrokinetic movement-bamboo
charcoal adsorption holds high potential in future use.

Key words: electrokinetics; bamboo charcoal; cadmium; electro-migration; polarity reversal; soil remediation
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Table 1  Major characteristics of the tested soil

ZH A+
i Wt
itz %

<2 pm 11.21
2~10 pm 5.01
10 ~ 50 pm 7.00
50 ~ 250 pum 63.31
> 250 pm 13.47
FHA/m? g ! 8.10
IR ER/ % 0.0306
AP/ g kg ™! 5.33
CEC/Cmol'kg'l 11.25
A K= % 33.0
PR/ % 19.7
B/ % 18.2
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Fig.1 Schematic of sampling points for migration rate

measurement of cadmium test
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set-up and sampling points
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Table 2 Tsothermal simulation of cadmium on bamboo charcoal
W B A5 24 WA FHR R H Ji R A
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Fig.5 Spatial distribution of cadmium after

the process of electrokinetic-adsorption
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ATLLE W, IR 4G O MR 5 KR 3390, L — B
I B S5, s BRKAE BN N R A ik #, +
BB K W I WS AT RN AR B AT B s 75 XL )
DI A, R3S Bk vl LLYE I AE R e Ak
R ZIER, A e 35K VAl A 7 R e
B PRI I K R A v T R ) oy v
TIRIE K, TIRA T R AR A, JR R A 5
AT HL AR, 0 I D HESNVE R 1 K 1 Ui it vk
WA HAT N HUH ) 1 2 AL A FLBES HE N I Ak 1
e, [r) B s A v I Ak KR R I — A
JE A

BAREMM

7 BE-RMEAEEEKREEEL

Fig.7 Spatial distribution of water content after the

process of electrokinetic-adsorption
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Fig.8 Current changes in the electrokinetics-adsorption process
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