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Abstract 

A new soil remediation was proposed for washing fine-grained soils contaminated with heavy 

metals. This method is based on freeze-thaw and ion-exchange effects. In order to study the 

applicability of the new method, a series of experiments were conducted. The test result showed 

that combined method of freeze-thaw and ion exchange reaction is effective to remove 

potassium from Kizuchi clay. However, it was indicated that the greater concentration of 

ammonium acetate deteriorated frost heave and as a consequence washing efficiency was also 

lowered. It was considered that freezing condition and water supply method might be also 

important for the soil washing method. 
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1 0.1 0.37mol/L

CH3COONH4 n = 1

3 5 R1-1 R3-1 R5-1  

2 1

R3-1 RS3-1 R3 G= 1.0 /cm RL3 G= 2.0 /cm

RL3 t = 1.82g/m3 P=50kN/m2 RLL3

t = 1.76g/m3 P=20kN/m2 R3-1

0.37mol/L RLL3-1 0.1mol/L  

RLL5-1 1 2 5

n dT/dt G P p
( /h) ( /cm) kN/m2

R1-1 0.37 1
R1-2 0 0
R3-1 0.37 3
R3-2 0 0
R5-1 0.37 5
R5-2 0 0
RS3-1 0.37 3
RS3-2 0 0
RL3-1 0.37 3
RL3-2 0 0

RLL3-1 0.1 3
RLL3-2 0 0
RLL5-1 0.37 1 1
RLL5-2 0.37 2 1 4

mol/L
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RLL5-2 1 4 2 3 5

 

3 R5 K  

R5-1 0.37mol/L 1 59.1g 5 16.8g

1 88.0g 5 18.7g K 1

6.2mg/L 5 19.6mg/L R5-2 0mol/L 1

68.5g 5 100.1g 1 105.5g

5 100.0g K 5.6mg/L 7.2 /L

R5-1 K R5-2

K  

K K R5-1 K

K 2.0mg R5-2 3.7mg  
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R5-1
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5 R5-1 6 R5-2 1 5

R5-1 1

5

R5-2 1 5

7 R5

R5-1 1 10.1mm R5-2 11.2mm

R5-1 5

3.7mm R5-2 5

15.2mm

K

 

8 R1-1 R3-1 R5-1 K

0.172mg/g 4.5cm K R1-1

0.148mg/g R3-1 0.098mg/g R5-1 0.097mg/g

K K R1-1 3.5cm R3-1 2.5cm

R5-1 1.5cm K

R5-1 K

1.112 0.878

K  
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RS3-1 2

G= 2.0 /cm RL3-1 G= 1.0 /cm R3-1
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K 2 3 K
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K
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13 RLL3-1 1 3
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1
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11
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12 RLL3-1 K

R3-1 K

K

 

RLL5-1 1

2 5

RLL5-2 1 4

2 3 5  

14 K RLL5-1 3

4 5 RLL5-

2 K RLL5-1 5 47.5mg/g

RLL5-2 5 50.1mg/g 2 RLL5-

1 9.2mg RLL5-2 7.5mg  

15 K K RLL5-1

0.082mg/g RLL5-2 0.062mg/g K
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16 5 K K

R1-1 R3-1 R5-1

R3-1 6.0% RL3-1 9.4% RLL3-1 3.6%

1

2 5 RLL5-1 20.1% RLL5-2

12.1 10% 2 RLL5-2

63.3% RLL5-1 55.9% RLL5-1
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