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Flushing remediation with specific pollutants based
on freezing and thawing

Rui Dahu'*, Zhang Jun'®, Wu Yingfei'®, Yang Jianhui', Ito Yzuru
(la. School of Civil Engineering; 1b. Henan Province Engineering Laboratory for Eco-architecture and the Built
Environment, Henan Polytechnic University, Jiaozuo 454000, Henan, P. R. China;
2. State Key Laboratory of Frozen Soil Engineering, LLanzhou 730000, P. R. China;

3. Department of Civil and Environment Engineering. Setsunan University, Osaka 572-8508, Japan)

Abstract; Currently, pump & treat, which is one of the common repair contaminated soil methods, could
get rid of some pollutants efficiently. However, it's very limit for poor permeability and low concentration
pollutions. In consideration of the property that water would shift from unfrozen region to freezing front
and soil permeability will also enhance by freeze-thaw action under certain conditions of temperature
gradients and moisture, the pump & treats extraction productivity was explored in experimental research
throughbasic experiments. Clay mixed with NaCl (simulation of heavy metal pollutants) is used as the
study object and experienced the unidirectional freeze-thaw and pollutants cleansing test, The feasibility of
freeze-thaw action flush pollutants is explored. The experimental results show that the freezing and

thawing action is contribute to advancing pollutant removed efficiency and a reliable experimental basis is
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provided for the following implementation of the situ soil flushing.

Keywords: ground remediation; pump & treat method; freezing and thawing cycle; permeability properties
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Fig. 1 Diagram of in-situ flushing remediation
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Fig.2 Unidirectional freezing and thawing testing device
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Table 1 Condition for freezing and thawing Tests
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Table 2 Test results

_— Wk fEK WfE NaCl NaClHE NaCl ki
it/g /g TH /g thid/g R/%
F/T1-5 136.21 146.12 4,52 1.14 25.2
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Fig. 4 Specimen deformation and water flow
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Fig. 8 Residual NaCl distribution in the specimens

2 SEYERERRIE
2.1 RBWHZE

TAE 5 WU Ry < 8 Se AR o A — & ok EE
(1) NaCl 35, T H Kl 702760 R G /2 A
K9 Fr7s A% 60 cm 5 B 80 em 1 H il [ JE L Al
HrL 30 kPa i 7 [ 45 il 1% .

PR I 2% B A & 9 o . 3 i 1a) (B R 4 Al RE
TR T 4 B R 5 A PN 10 P R TR 8 R 4% T 1)
A L T HE RS 5 0 A 1 AE A P R IR R AR IR
o N A A P IR R 5 4 R G R T 3 A b0 R I A Ak
B BRE 1 UREE AR N B ER 40 CIEK BEAT IR s
AR il 7R s 38 o T R PR 1 9} K AR S e £
W 5 7 il g —HE A RN B HS il W R o R gk K
K3k A 80 em Ay K A 38 i 0 HE K RN A ool
K4 B F i 40 em WA £ 4 62 mm {3 7K
AL 5 0 o R i URE 3 i ) A A 20 kPas i 6 2%
HJE B B 65 A 5 2 TR i NaCl &



% 4 H

MRE.F . AmERTHEFTELOFTRRBFRL 73

HA#260 cm, 80 cm
E AR

GR&iR a3

FURN BRI
(FLZEHR) RAAREIN)

A v

9 TEERERERARE
Fig. 9 Soli flushing model test

o BEAh N B BGRIR BEAT TG VR 4 2 AR A il B
R TR 3 B .

x4

£3 KEIR

Table 3 Experimental conditions
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Table 4 Experiment results
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Fig. 10 Water outflow and NaCl concentration
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