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In this study, Integration of zero-valent metal and electrokinetics to
remediate perchloroethylene contaminated soil and groundwater. By the
electroosmosis effectively drive water flows and organic pollutants in the soil.
The decomposed of pollutants by reduction reaction while pollutants through
zero metal treated area. The organic pollutants could be treated simultaneously in
the unsaturated layer and the saturated layer, it effectively remediate the soil and
groundwater. In this study, our model was enlarged to simulate the situation of
actual treatment in the future and to establish a chlorine-containing organic
compound treatment technique. The integration technique could reach fast,
effective and achievable with high economic benefits. After a series of tests, the
efficiency and operation parameter of electrokinetics and zero-valent metal
treatment of perchloroethylene contaminated soil and groundwater could be
clarify. Finally, the treatment efficiency and costs of this technique was
evaluated.

The execution of experimental program according to the previous plans, the
analysis of physical-chemical characterization of contaminated soil, the small and
large-scale  mode experimental equipment, removal efficiency of
perchloroethylene and the large-scale model for subsequent in-situ regulation
have been obtained. Several conclusions and suggestions can be drawn:
® In this test, perchloroethylene was decomposed via electrokinetics combined

with zero-valent iron metal processing system. The pH of the system could

maintain a stable state and the conductivity had a decreasing trend.
® After 24 hours of treatment, the PCE concentration in pore liquid decreases
significantly and to meet regulatory standards. The removal efficiency of

PCE could be achieved to 97%.
® The removal efficiency of PCE contaminated soil about 92% under 4 V cm™

of voltage gradient at 120 hrs of treatment, can effectively reducing the PCE

concentration in the soil.
® The remediation of in-situ PCE contaminated soil by large-scale model has
been completed. The treatment efficiency of PCE in pore water and soil is

82% and 80%, respectively.
® [n this study, the cost of electricity about 9 NTD by combined with

electrokinetics and zero-valent iron metal for remediating PCE contaminated

soil at 120 hrs treatment time.

® The experimental results can proved that the electrokinetics combined with
zero-valent iron metal is a potential in-situ PCE pollution remediation
technique.
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Fe® — Fe?" + 2¢” E = 0.44 volts (2-1)
+) RCl+ H"+ 2e—RH + CI E = 0.52 volts (2-2)
Fe’+RCl + H" — Fe** + RH + CI’ E = 0.96 volts (2-3)

Bk Bg-ok E e ks >R MABT ook F B2 S TMAT EEF (4o
F 24 407%) 0 @ TR T AES (FE) it A RCIFAF P RRF R
(58 2-5~2-6 457 ) » #72 » RCl frk-48 % eniiid ¢ 7 = AR R
F o] 4o®] 3.20 7m0 F LB R RE SO F RN 0 & F (H)
fo RCI enk lf 5 - &% Ao #71a & enk B &0 F B 482 422 RCI
FAFCRREF RS A[31]

Fe? + 2H,0 — Fe?* + H, + 20H" (2-4)

2Fe?" + RCl + H" — 3Fe®" + RH+ CI° (2-5)
catalyst

H,+RCI — ® RH+H"+CI (2-6)
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