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ABSTRACT

The chemical reaction is fast, and the reaction conditions are easier to create and control.
For geological environments with high heterogeneity and low permeability, in-situ chemical
treatment is easy to match geotechnical technology to overcome the problem of low
permeability geological transmission. Therefore, this project uses tetrachloroethylene,
trichloroethylene, and its dechlorinated derivatives, dichloroethylene and vinyl chloride as the
target pollutants. Screening chemical reducing agents and oxidants that have the ability to
decompose chlorinated organic compounds. Evaluate the decomposition efficiency of chemical
reduction and chemical oxidation on various pollutants. Based on the test results, the best
chemical decomposition reaction program is integrated. For low permeability geology, the
infiltration and dissolution behavior of various pollutants are discussed. The infiltration
efficiency of the remediation agent in low-permeability soil was studied. It can be used as a
reference for designing the intensity and regulation of groundwater pollution in low-
permeability soils.

Research results show that potassium permanganate has the best removal efficiency for
tetrachloroethylene and trichloroethylene, and the reaction rate is very fast, which can be almost
completed within 2 hours. Although theoretically, it is suitable to adopt reductive
dechlorination methods for tetrachloroethylene and trichloroethylene with higher chlorine
content. However, the two reducing agents selected in this study, calcium polysulfide and
sodium thiosulfate, have a slower reaction and decomposition rate for tetrachloroethylene and
trichloroethylene than the oxidant potassium permanganate. Therefore, it is recommended to
use potassium permanganate alone. Carry out oxidation reaction. Although calcium polysulfide
also has good decomposing ability for tetrachloroethylene and trichloroethylene, its reaction
rate is relatively slow, and it may be necessary to find a suitable catalyst to accelerate the
reaction.

At present, for sites contaminated with tetrachloroethylene and trichloroethylene, sodium
peroxysulfate and hydrogen peroxide are the more commonly used chemical oxidants in the
field. However, these two oxidants have slower decomposition rates for trichloroethylene and
tetrachloroethylene. Although the efficiency of sodium permanganate is improved through the
catalytic effect of iron, it is still not as good as potassium permanganate.

Potassium permanganate reacts with tetrachloroethylene and trichloroethylene to produce
manganese dioxide, which is generally believed to cause clogging of soil pores when used on
site. For low-permeability geology, potassium permanganate can be thoroughly mixed with the
soil through soil mixing technology, which can increase the chance of contact reaction and
improve the treatment efficiency. However, this part needs to be matched with geotechnical
technology, and its benefits can be evaluated through field trials in the future.

Keywords : chlorinated organic; chemical reduction; chemical oxidation; low permeability
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%ﬁﬂﬂimﬁm&@:ﬁ&&W@h ok T Sl B AFTE 25
mg/L 2w % ¢ Tﬁli§ NRCRIETN i R o - I TR A T T X
I 2 PF o fadk R BRI CETRZZF v AR Sl 15240 B
5-53 BIS-857m « 2 ¢ S ART TR e AR 5 F 100F 2 0-3F 2 5 AR (S ARPLA  4e
£ 25100% 20-3% 5 o

B15-55 K Pk fde & % 1020 ok fkAn e pH £95.0 2 ¢ S ¥ 5 A0 4T
‘o pH @ fig + =0 5 400.25mL pF > pH & 59.6 5 i e 1.OmL % > pH & 5 10.7 ;
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10000 A&
9000 EC /{3///
8000 | —

i o
7000 1 —
: . Pig
6000
C -
[ 7
5000 1 gl
g / — @ KMnO,PCE
4000 + / O - KMnO,TCE
- ——-w—— NaS,0.-PCE
3000 / — A —.  NaS,0,TCE
2000 1
1000 -
0 ¢
original 5 10 50 100 200
B £ (mg/100 mL)
RS-IL X 1A e B o & 24~ 2 & ¢ FrhpiR FLRLPF

10

DO
8 .

\ _ J—
— ey ——

4
— @—— KMnO,PCE

S o KMnO,-TCE
—— - NaZSZOB-PCE
P A— Na,S,0,-TCE

0 T T T T

original 5 10 50 100 200

B 2 (mg/100 mL)
FS-12 § it Hp e He § e 2 F e fRpRpi 2L BE

29



B5-105 K F CBRT R 0 e BRI 4 B £5-200mL 2
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PCE removal rate (%)

TCE removal rate (%)
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PCE removal rate (%)

TCE removal rate (%)
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PCE removal rate (%)

TCE removal rate (%)
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PCE removal rate (%)

TCE removal rate (%)
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PCE removal rate (%)

TCE removal rate (%)
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PCE removal rate (%)

TCE removal rate (%)
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