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Groundwater contamination by organics
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 What is being done:
— Restriction of use

— Pump & treat, dig and
dump...

— Agressive solutions:
resource intensive
techniques (thermal)
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Nature Based Solutions

Inspired and supported by natural processes
* Environmental, social and economic benefits
Increased resilience

Interventions adapted to local conditions

Y

Change porous medium
to enhance natural attenuation processes




Natural Attenuation

Biotic degradation
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Abiotic degradation

cl cl H H
/ o o \ 7
c=C o H—C=—C—Cl —>» H—C—C—H o c=C
\ / \
cl cl H H
Tetracloroeteno ) )
(PCE) Cloroacetileno Acetileno Eteno

Adapted from He et al. (2015)




Increase the potential for abiotic

degradation
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Methods

« Effects of thermal remediation to soil properties
— bench tests (disturbed samples)
— 3D physical models (undisturbed samples)

| LEGENDA

Sio; 58% 29%

Al,O3 25% 26%
Fe,03 5% 26%

Quartz, Kaolinite, Gibbsite, | Kaolinite, Gibbsite, Goethite,

Main minerals . . . .
Muscovite, Hematite Hematite, Magnetite

Fe (Il) (g/kg) 0,0139 + 0,001 0,0226 + 0,0027




Methods

* 120°C < T <550°C

Oxic and anoxic atmospheres

Grain size distribution, soil density, morphology,
hydraulic conductivity, iron concentration and

mineralogy




Physical properties
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Physical properties

SOIL1
Control 2.6 x107
240°C 4.9 x 107
300°C 5.2 x 107
450°C 6.6 x 10




Fe (I1) - (g/kg)
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Fe(ll) — Soll 2
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Goethite
dehydroxylation
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Impact on biodegradation
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Conclusions
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* Thermal remediation: Consider the possibility of
improving abiotic natural attenuation

* Heating as an option to create a reactive zone?
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