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Floemers Haemers Technologies

We invent and develop Thermal Desorption Technologies

25+ Years Based in Brussels Own Smart Burners Own Lab and
in Business manufacturing facility R&D facility

Worldwide operations through our local partners:

. Thermopile*
. Rotary Kiln**




ColFerroX ColFerroX

Our team:

Natural remedy for industrial
pollution
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We offer:
Colloidal iron oxide for water
and soil cleanup
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Sadjad Mohammadian Beate A. Krok Rainer Meckenstock
PhD in Hydrogeology PhD in Biotechnology Prof. of Aquatic Microbiology
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aemers’ ColFerroX Introduction

Heavy Metals

Cocktailsof § = . 5
Contaminants g .
/N
Cd

Organic pollution

Hydrocarbons

Chlorinated
solvents

Pesticides

Dioxins/furans
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4semers Smart Burners™

technologies

/1 Conduction Soil Heating

Energy Injection (Smart Burners) into the soil
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/2 Vapor Extraction S I il o .-, ey
HOT AIR : 'A a| FUEL

Vapor recovery by suction Sl o | (POLLUTED VAPOUR)

alv|a COLD AIR =
/3 Vapor Treatment [+ .
Condensation, Activated Carbon, Thermal Oxidizer, ... T s

CONTAMINANTS
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Injection

End of Injection 5°Day

Retained concentration of goethite particles

Liquid phase concentration of goethite particles
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+/eemers  ColFerroX Technologies Combination

Soil Heating Contaminants
(to 250°C) recovery

Vadose zone

1. ISTD — Vadose Heating

=  Soil heated up to 250°C

= QOrganic pollutants desorption and extraction
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Cooling down & Iron Oxide
Nanoparticles Injection

Vadose zone

2. ColFerroX Injection — Vadose Zone

= Heavy Metals stabilization
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+/semers  ColFerroX Technologies Combination

Groundwater heating
(to 70-80°C)

Vadose zone

3. Groundwater Heating

Up to 70-80°C
Vaporize organic contaminants in groundwater

Mobilize organic free-phase pollutants

Increasing ColFerroX particles mobility (for step 4)




+/semers  ColFerroX Technologies Combination

Iron Oxide Nanoparticles
Injection in the Groundwater

Vadose zone

4. ColFerroX Injection - Groundwater

= |n Situ adsorption barrier for Heavy Metals

= Cooling down aquifer
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Conclusions:

An inhovative
process
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Contaminants targeted

= QOrganics
" Heavy Metals

Main Benefits

Cocktails of pollutants
Saturated + Vadose zone
In Situ: No excavation, no transportation

Adaptable: soil permeaility, treatment depth, ...

Social aspects: no dust emission, no noise

Conclusions

What’s next ?

= | ab tests
= Field testing

E> Define the

optimum
senario
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Emails ;

katia.pacella@haemers-tech.com sadjad.mohammadian@Colferrox.eu
beate.krok@Colferrox.eu
rainer.meckenstock@uni-due.de
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