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Introduction
Chioroorganics conaminaton o groundwater and ol is e

efective methods for e destrucion of e, chorinated organics:
{frough comprehensive mecharisic probing of both oxdative (fee-

decriorinaion systems. For he owdaiive paihviay, Fe(l), achelate
acdor

Py ifecive dechiornaton was obtained vith
TCE (schloroeihylene n souble and as DNAPL form),and selected
PCBs.Because o e veriyof chemicalspresen 1 ezardos,
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Soling various remediation prober

Objectives

» Development o effective methods for the dechlorinaton of toxic:
rganics.
» Determine role of dopant metal in bimetallc nanoparticle
reactiviy

chelate-macfied Fenton reacton
 Determine effectiveness of both reductive and oxidative

Removal of TCE at Ambient Temperature

o chtt e g e
6 1) 6 et s .

Groundwater Remediation Using Combined
Strategies For Reduction and Oxidation
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Reductive Dechlorination of TCE Oxidative Destruction of TCE Using OHe

Metal Nanoparticles
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Required Chemicals for Chelate-Based Modified
enton Reaction
Ferrous Sulfate

Mechanism of Reductive Dechlorination
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Technology Enhancement: On-site Generation
of Chelate and H,0,
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The Challenges of DNAPLs
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Chelate-Based Fenton Reaction (initial
pH=7.0) Using DIUF Water with DNAPL

(2000ppm TCE) and Varying Fe(ll):H,0, Molar

Reductive of {
Biphenyls (PCBs)
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Biphenyl Oxidation by Fe? + H,0, + PAA
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Conclusions
» Demonstated fast and complete dechlorinalion of TCE and
selecied PC8s by nanomaterial-based reductive process.
Demonsirated further breakdown of bphenyl by chelate-
modified Fenton

" enance the metlcapture and immobiizaton 2 well 5 he

contial o nanopartil size and dstibugon vough high

loading of ion-exchange groups inide membrane pores.

» Quantiied the role of dopant metal (Pd) and the effect of
ing content n terms of bimetalic nanopartcle

reactiviy.
- Demonsaed TCE DNAPL cold b declornatd by chelate-
modified Fenton reaction at nevral pH environmen.

» Both oxidative and nanmemuw e wsserts o ToE n
column studes simuating groundatr flow demonst
6 TCE remval using minimal chemical dosing.
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