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Fig. 1 Pictures of contaminated transparent soil sample
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Fig. 2 Schematic diagram of electric field test
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Fig. 3 Schematic diagram of temperature field test
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Fig. 4 Residual mass fraction curves of Cu( Il ) and Cr(VI)
under electric field action
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Fig. 5 Residual mass fraction and volatility of Cu(Il') in the
transverse direction
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Fig. 7 Residual mass fraction and volatility of Cu( Il) in the longitudinal direction
DBEH+O @Bt - zhixd DBEH+O @Bt - iz DEH+O @+ - zhixd
2 BN+ B +Q -s- iR 2 BN+ B t+Q -+ Ei%kQ 2 EN+Q i +Q - Ei%Q
NEHE® @mP+O - HghHO NEHE® @mP+O - JlghxO NEWE® @mP+O - Hsh%d
0 300 100 s 600 100, s 900 100
n 9 90 . ¥ 800[ 90
2250 80 g 500 g 80 ¥ 700 .1 5
{% 200 % 400 | 28 S = 60
= 150f = w0 e Hil
&(100- HEzoo. ;87"5 ;8%
£ osol g £ 100} 10 10
& & 0 0
& &) -10 -10
(a) 200 mg - kg! (b) 500 mg - kg™! (c) 700 mg - kg!

8 Cr(V) R RRE DB KN RIP)EFSEL
Fig. 8 Residual mass fraction-and volatility of Cr(VI) in the longitudinal direction
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Fig. 12 Residual mass fraction and volatility of Cu( Il ) in
the longitudinal direction
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Fig. 14 ~ Three-dimensional distribution of heavy metal contamination under the electric field action

48.54%, Cr(VI)'5 Cu(ll)s5e 4 #H / , W &
14(b) i, Co(VD) PR GE R, R T
i Ab (AR T Ab @) B R . 700
mg kg ' S AL T A 1B A5 A 5 o BRI IR
ELH I T14.29%, 4% 2 41 1% 5% 4% ot i 43 5K
PILF 0005 T & 0 58

H 37 AE R B9 Cu(ID) A1 Cr(VI) A 3T #2 HL
HASTE (K 15) o Cu(Il) PAFH B T B8 51
., ERIEBMERTHARES, 5H)
X 7K fif 7= A2 B9 OH JE B, Cu(OH), ZURAK, 7EH
K. HBWENDIEERT REARANK . [
11 I o N e W D7 R (AL = T N1 =1 959

1 400 HZA1 000 mg - kg'351Y] -+ B 1 000 mg - kg™ 'Fb+7] 90
N1 500 mg - kg'i%H] 4 EE 1 500 mg - kg"ib +4 80
1200 - —m—500 mg - kg 'J2hK —e—1500mg-kg' {7

L 000 [LTAT 1000 mg ke il K

800

W 5%

600

400

BRAYE R i 3B (mg - k™)

200

0

13 Cr (V) BRRE D BEOR R Y ExFEE
Fig. 13 Residual mass fraction and volatility of Cr(VI) in
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Fig. 16 Multi-point recombination distribution and mechanism of heavy metal contamination under the temperature field action
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Migration rule of heavy metal contamination in media based on visual angle
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Abstract The visualization of contaminant migration in media can help clarify the microscopic mechanism of
contaminants and media. Based on the visualization concept of transparent soil, Cu(Il) and Cr(VI) contaminated
soil was used as the research object to analyze the migration law of heavy metal contamination in the transparent
soil and the actual soil under the driving force from electric field and temperature field. The reliability of
visualization study and the interface migration mechanism of heavy metal contamination were investigated. The
results showed that the transparent soil could be used for the study of migration and dispersion of heavy metal
contamination in porous media, and the fluctuation rate of contamination mass fraction at the same point were
all within 10% under the electric field and temperature field. The migration of contamination under the action of
electric field was determined by the charge of ion endowment state, and the migration direction of Cu(Il) and
Cr(VI) was opposite as they exist in the state of cation and acid anion respectively. Cu(Il) was easy to be
flocculated by copper colloid, and then its migration was blocked; the migration of contamination under the
effect of temperature field depended on the setting of temperature gradient, and pore fluids migrated to reach
equilibrium under the effect of thickness difference of bound water at high and low temperatures of soil particles
and the suction between water molecules. Heavy metal contamination all migrated to low temperatures area
under the coordinated effect of convection and molecular diffusion. Under the action of external driving force,
there was variability in migration among heavy metal contamination, and the migration of Cr(VI) was stronger
than that of Cu(Il). The generation of chemical precipitation substances and the difference of electrostatic
adsorption were the intrinsic key to the migration efficiency. The results can provide a reference for soil
contamination prediction and remediation research.

Keywords. heavy metal contaminated soil; contaminant migration; visibility; electric field; temperature field
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