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Treatment Implications

Increase...
= consumption of oxidant
= decomposition rate

Decrease...
" transport/mobility
" the reaction rate
" mass of oxidant available

. inefficient treatment system
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Approach

* Collect and characterize aquifer materials

* Perform a batch and column tests, and field
experiments

= Develop kinetic models to capture observed
trends

= Explore predictive implications






Peroxide Story...
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Perloxide Change in TRC

TRC = total reductive capacity
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Peroxide Repeated Application
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Peroxide Kinetics

d(Cyyo,) -
dt

CH2O2

k , = 2.16[amorphous Fe]- 0.303 (#* = 0.99)



Permanganate Story...

MnO,



Typical Batch Reactor Results
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Permanganate

Natural Oxidant Demand (NOD)

Consumption by the naturally present
reduced species associated with the
aquifer material

g of KMnO, / kg of solids



Permanganate Change in TRC
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Column Experiments
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Permanganate Kinetics
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Passivation?

Hypothesis

- reaction rate decreases as manganese oxides form

manganese
4~ oxide coating

grain

diffusion limited
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Passivation?
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oxide coating




Column Data - Model Results
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Persulfate Story...
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Per'sulfa"'e Change in TRC
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Persulfate Stop-flow column
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Persulfate Kinetics
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Persulfate
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Persulfate
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Oxidant Stability vs NOD

Enhanced Decomposition
- H,0O, (little reduction in TRC)
- 5,04 (slight/moderate reduction in TRC)

Finite Demand (NOD)
- MnO, (proportional reduction in TRC)




Comparison - In Situ Injection
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Summary

+ Ignoring aquifer material interaction will
overestimate treatment efficiency

+ Kinetic models developed for in situ conditions, but
rely on properties...

- H,0, (amorphous Fe)
- MnO,- (NOM)
- 5,042 (amorphous Fe + NOM)

+ Bench-scale data are hindered by experimental
conditions and scale-up issues
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Comparison
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