Common Questions About Chemical Oxidation
Using Modified Fenton’s Reagent with Case
Study Answers




Agenda

A few things you wanted to know about Chemical
Oxidation but were afraid to ask

— TRIUM’s TriOx Process

* Principles

— Chem Ox Overview

AN

TRIUM



TriOx

“Chemical remediation under the principles of ethical science and engineering
for integrated remedial technology application and site management.”

Management
Strategies

TRIUM




TriOx

e Specializing in advanced in-situ/ex-situ chemical
oxidation

e Focus on oxidation applications for:
— Groundwater remediation
— Soil polishing




MFR

e Mineralization to CO2/H20 by free radical
generation

— Surfactant enhanced

e Reaction often creates surfactant effect in soil to make
contaminant available in water phase for reaction.

e As single step or part of remedial train approach
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MFR

e All oxidants susceptible to:
— Scavenging reactions (Fe, Ca, Mn, etc)

e [mperative to possess knowledge in chelators and catalysts

e Balance of natural oxidant demand, contaminant levels, and end
points

— Oxidant stability — compromise of reaction and application
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A Few Common Questions or Myths

1. Chem Ox is complex and unreliable




Complex

e True — Oxidant reactions are very complex
— Concentrations and Oxidant Demand

e High concentrations of any contaminant
e Free product
e Highly organic soils

— Scavenging reactions (Fe, Ca, Mn, etc
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Unreliable

e True — Chem Ox is unreliable if applied poorly
— ISCO

e Low saturation
e Channeling/Fracturing, Low ROI
e Shallow or poorly backfilled areas
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A Few Common Questions or Myths

2. Geology-

— Doesn’t work in fine grained soils
— Has a low ROI

— >ROl is always better




Fine Grained Soils

e True fine grained soils can pose more difficulty

— Overcome by properly conditioning the injection
formations

— Conditioning means.....
e STOP thinking that more “force” = better results
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Fine Grained Solls

 Fracturing
— Emplace sand

* |n extreme low conductive soil, > ROI for following treatments.

— Emplace slurries (i.e. zero valent iron, etc).

e For everything else consider that:
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Low ROI

e True, improperly or unstabilized oxidant will have a
low ROI.

— If oxidant wastes itself, no unit contact possible
— Oxidant selection and blending strategy

e True, low volume, non continuous injections will
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ROI Compromise

e Greater ROl often means longer remedial timeframe
— Cost/Time balance

Fractured Bedrock Fractured Bedrock Silty Clay

Planned ROI 10 5 2
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Bedrock

e True - doesn’t work if forcibly channeled or poorly
emplaced injection intervals

e |f contaminant is moving, bedrock has a transport
mechanism

— Proper exposure to unit and conditioning




Displacement

e Slug flow vs Dispersion

— True, a minor amount may occur at the immediate area of
the injection point

— H,0, is extremely soluble, therefore when injected in low
pressures behaves via dispersion
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Displacement
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A Few Common Questions or Myths




Field Verification

e Only true if no proper point to measure.
— DO/ORP probes
— Peroxide test strips or kits, verify concentration
— Laboratory analysis

e Sample from monitoring wells only.




Field Verification

500

DO and ORP Trends - In-Situ Chemical Oxidation Remediation Program

100

0 =

233774 o
ORP (mV) {Qﬂ g j =

Date

80
70
60
50
‘DO (mg/L)
30
20
10
0]

| =8 ORP (mV) ——DO (mg/L)

Pre/Post Injection Hydrocarbon Trends

Benzene
== Toluene

Ethylbenzene
Xylenes

F1(C6-C10- BTEX)
—8—F2 (>C10-C16)

—

2010-04-14 2011-05-05

Date

2011-07-19

AN

TRIUM



A Few Common Questions or Myths




Doesn’t work

e True — sometimes fails to meet target/uneconomical
— Unknown contamination
— High organics
— No minimum saturation

— Wrong loading or application technique




When 1t didn’t work

TPH (mg/kg), (Removal %)

Location Depth
(mbg) Pre Monitoring Post Monitoring

1-3 2to3 36 209 (-480%)
1-4 3to4 36 1248 (-3367%)
1-5 4t05 1416 1010 (29%)
4-5 4t05 1096 ND (100%)
7-4 3to4 796 767 (4%)
7-5 4t05 377 1104 (-192%)
9-4 3to4 670 525 (22%

VA
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When i1t didn’t work
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Does Work - Bedrock
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Does Work — Silty Clay

BH542 Hydrocarbon Trends — Pre/Post ISCO
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Questions?

More Information: Linked |1}

Call Jevins or BJ at 403-932-5014
= facebook

follm:u us on
twitter




