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Principle of PRBs — zero valent iron

Fe+H,O+RCl > RH + Fe** + OH-+ Cl-

Cl,C=CCl,
e 3Fe0 —» 3Fe2 + 6
N\ C,HCI, + 3H* + 6e = C,H,, + 3CI-
C2H5
CoHy
CoH4Cl,
CoHoCly

C,HClg
etc.




Why column tests ?
S

Thickness of PRB

—~In( ) . .
t. = {—@—} First order reaction



Column tests

e To find out:

— Half-lives
— Chemical changes [} [/




Results (1): contamination
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Results (2): half-lives
S

Column test 1 Column test 2
e PCE 3.8 hrs <3 hrs
e TCE <4 hrs <3 hrs

e 12cisDCE 25 hrs 12.6 hrs



Reasons of differencies
N

e Composition of contamination
- Case 1 15 % of 1,2 cis DCE

- Case 2 83 % of 1,2 cis DCE

3Fe” —» 3Fe* + b€
C,HCl,+ 3H* + 66 = C,H, + 3CI-

Y/

TCE = chloroacetylene = acetylene= ethene = ethane

TCE = cDCE = VC = ethene = ethane




ozo|o7

Mudea

1Q40H

sipos

siselq

Apuolyp

Auelsig

ejlexvy

14,

N © © © <+ o o
o

~

(1/baw) soenuasUOY

0z3|97
yuden
MIQ40H
Mpos
Miseldg

Apuolyo

Auess

Results (3): change of chemism
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Reactions
o

Fe + 2H,0 = Fes* + H, + 20H-

HCO, + 20H = COZ + H,0

Increase of pH could slow down degradation rates



Conclusions
o

e Column tests are necessary tools for proposal of PRBs
design

e Reactivity of material is dependent on the distribution
of chloroethenes and chemical composition of water

e Next step > assessment of change of pH on the
reactivity
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