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THE PROBLEM: Many in-sStu projects need an enhancement to help move subsurface
contaminants in low permesbility soil. Electrokinetic enhancement for remediation has been a
proven geotechnica process to dewater clays. In recent years, eectrokinetics has proven
successul in the environmentd field for treatment of organic and inorganic contaminated soilsin
in-stu and ex-gtu gpplications. It may aso be used for destruction of explosives and is valuable
when applied to produce a barrier to control contaminated aquifers. For more information, see
L oo, 2000.

HISTORY: Electrokinetics was developed during WWII by the Germans to stabilize
Norwegian railroad beds. Geotechnical engineers have used it extensively as a means of
dewatering fine-grained soils or stabilizing embankments. In recent years, the processes,
electrolysis and electro-osmosis, have been further developed as effective and
inexpendve methods for the enhancement of in-situ remediation of contaminated soils.

Electrolyss, one of the principa industrid processes used in the production of auminum,
chlorine, metd plating, welding and corrosion protection, can aso be sued for isolation of
capture of metalic ions a and near the cathode eectrode and negatively charged ion at
and near the anode electrode.

Bectric Supply —+

El ectrochemlcd treatment schematic diagram (Jacbbs and L0o,1994),

Electrolyss will oxidize petroleum hydrocarbons and benzene-based organic chemicas
such as PCBs, pedticides, and PAHSs. Electrolysis can be applied in both permesgble and
impermesable soil. It can be used as a neutralization process for pH control.
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Electro-osmoss enhancement can be used in the trestment of hazardous chemicalsin
dlty and clayey soils. The essence of the dectro-osmosis processisto cause an
imbalance of charge bonds in clayey soil which resultsin clay compaction and chemica
desorption. The compaction and desorption processes will reduce remediation time and
are particularly successful in desorbing organic chemicals and metals from clay-rich soil.
This processis away to enhance in-Situ chemica oxidation, bioremediation and pump
and treat projects. Electrokinetic processes can be applied both above ground or in-gStu.

ELECTROCHEMICAL PROCESSES CAN TREAT OR ENHANCE THE
FOLLOWING:

Chemical oxidation of petroleum hydrocarbons such as gasoline, BTEX, diesd, fuel
oil, jet fud and kerosene.

Chemica oxidation of benzene-based organic chemica such as PAHS, pesticides and
PCBs.

Isolation, capture and precipitation / stabilization of metals.

Isolation and capture of common hazardous anions like nitrite and capture and
disinfection of pathogenic bacteria.

Application of the process involves the ingalation of an anode and cathode within the
zone of contamination. An dectricd potential will beinitiated across the two e ectrodes.
The voltage potential across the target area can cause severa processesto beinitiated,
depending on the soil matrix, induding: (1) Movement of water through soil systems at
rates much faster than expected usng hydraulic heads, (2) Remova of contaminants

through pore water or water films at a rate much faster than the water phase, and
(3) Development of an acid front that moves through the trestment zone.

RECOMMENDED PLAN: ENVIRONMENTAL BIO-SY STEMS recommends areview of
the exigting physical and chemica data, including pH, permeability, lithology, and water depth,
concentrations of contaminants, akainity, and other data and a bench test (5 to 10 working

days). The dectrokinetics enhanced in-gtu remediation pilot test can occur within 10 to 15
working days.

REFERENCES:
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