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About TERRACORRECT

> Founded in 2014
> Based in Ooigem [Between Ghent (BE) and Lille (Fr)]

Relatively Young but “so” ambitious!

The ambition is to find a solution for every problem today,
tomorrow and in the future within our market

@ ...




TerraCorrect delivers products and solutions for vapor, sludge,
soil, and groundwater treatment with an "Environmentally
Green” approach by:

» Enhancing existing remediation technologies;

» Investing in the future to expand the limits of current technologies;

and
» Supporting and investing in new technologies (technical, economical,

sustainable, safe)

@ ...




TerraCorrect offers solutions for:

> In-situ chemical oxidation
> INn-situ anaerobic bioremediation

» Elimination of pure products in
groundwater

» Pump and treat
» Air-sparging and soil air extraction
» Reactive walls

» Products for stimulating ex-situ soil
treatment

> Surfactants

» Phytoremediation /Bioremediation




Our mission
Ecological Soil Remediation!

It is not the most intellectual or

the strongest of species that survives;
but the species that survives is the
one that is able to adapt to and adjust

best to the changing environment in
which it finds itself.

- Charles Darwin

TerraCorrect




|ICES

)
O
(V)
-
Q.
-
O
=
&
O

O

lation

in soil remedi




-
(.

But is there no
technology with a

better carbon footprint?

TerraCorrect
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Stimulated phytoremediation

Phytovolatilization

iia T

Phytostabilization Phytotransformation

Figure 1: Schematic representation of phytoremediation approaches.




Phyto/ Bioremediaton and organics

Using
Plants

TerraCorrect
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Elucidating the role of plants

Plant cells
degrade pollutants
directly

Plant can be
removed and
disposed of

Roots absorb
pollutants

:h 49

@ o ©
e Chemical pollutants ©
(]

Copyright © 2009 Pearson Education. Inc.



Phyto/ Bioremediaton and organics

Using
Bacteria

TerraCorrect
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Factors affecting bioremediation
processes

/hiicrobial properties \

* Genetic complement

» Expression and regulation of genes

» Surface hydrophobicity

» Metabolic diversity and flexibility

* Substrate uptake or adherence mechanisms
* Tolerance of solvent effects

» Adaptation to environmental conditions / . \1
k(:ompetiticn with other microbes / Hydrocarbon Properties

» Aqueous solubility and volatility

* Molecular weight and complexity

» Octanol-water coefficient

» Cell toxicity

# Physical state in situ

* Surface area of hydrocarbon phase
QF'resence of other organic compoun_d/s}

énvirnnmental Parameters \‘
opH

* Temperature

o Water availability

» Surface area and sorptive surfaces

» Nutrient availability

» Redox conditions (terminal electron acceptors)

» Presence of toxic compounds

tFqu of key chemicals _/




Phyto/ Bioremediaton and organics

Using

Plant-
Bacteria
Interactions

TerraCorrect
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The « Rhizosphere » effect

increased number
— of microorganisms
“rhizosphere effect”

sugars,
organic acids

clay-particle

secondary microorganism
metabolites

catabolic genes I—

Wl

catabol.
enzymes

biosurfactants <

ene
increased [::] H Orgcy’O
uptake of 2V N2
contaminants

contaminants
(e.g. PAHs, PHCs)

soil water

soil air




PHC’s ecologically enhanced remediation

Bacteria
> Hydrocarbon
degradation
Phytotoxicity and
evapotranspiration
reduction
Stimulation of plant
resistance mechanism

‘f
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| Endophytic bacteria

I Rhizospheric bacteria

Bacteria
> Hydrocarbon
degradation
> Enhanced nutrients and
hydrocarbon availability
> Plant growth promoting
hormones production

k-

>

Y

Plant
Residency for
endophytic bacteria
Nutrients for
endophytic bacteria
Transformed products
(oxidized or reduced
form)

Hydrocarbons in plant

Hydrocarbons in soil

Plant

Provision of nutrients
Enrichment of
hydrocarbon degrading
bacteria

Induce catabolic genes
for hydrocarbon
degradation




Bio—-based remediation of residual pollution




Field cases of bio—based remediation of residual
pollution

TerraCorrect
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REFERENCES

Private Property :

Phytoremediation
Soil Investigation 2013:

> Soil : Mineral oil with max 10.000
mg/kg ds

»Groundwater : Mineral oil ca. 1900 pg/l

»Puur product was removed




PRIVATE PROPERTY
Phytoremediation
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Private property
Bioremediation
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RESULTS
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- Non -contaminated, |

Normal veget"é“tlon
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REFERENCES
Phytoremediation

Results:
» October 2017 concentration < 3600 mg/kg ds

End of 2018
» concentration < 710 mg/kg ds in fixed part of the soil

» concentration< 50ug/l in the groundwater

2016 2017
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Why poplar or willows ?

Fast growth
High biomass production
Phreatophytes

Those trees can “"pump” huge volumes
of groundwater

They are simple for propagation



BUT THERE IS MORE!
Where can we help you find the best environmental solution

for your soil remediation?
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Testing the plant-bacteria system in a model

greenhouse trial

O ppm 5000 ppm 10 000 ppm
Diesel Diesel Diesel

Ay

TerraCorrect
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Workflow to select the most promising strains

Strains isolation

!

Strains were '+’ for both tests

Chemotaxis @

“+" Strains

U

Degradation capacity (GC-MS/GC - FID) Genome Sequencing
TerraCorrect
e® _ .
'

Degradation potential

Biosurfactant production



Testing bacterial degradation capacity

BH medium + Diesel BH + Diesel BH medium + Diesel
+ bacteria + autoclaved bacterial cells

Sampling: 14 days TEFFE_CGI’FE‘Ct

Bacterial cell growth was monitored by measuring Optical Density ¢




In progress

» Does inoculation with our tailored bacterial
consortium modifie the rhizobiome?

» Does this correlate with enhanced
contaminant-removal rate?

Future research needs

Manipulation and re-directing of the root-endosphere microbiome to
further enhance the degradation of various contaminants of concern

TerraCorrect
‘F‘ e °



The discovery of novel physiological responses via data mining of
transcriptome or proteome data

Sample {' . %

replication e ®© © © © ® o
Sample across

environmental gradient

Transcriptome or

proteome analysis
— e
-"1 (. s S p— Pattern recognition
I T, — - Multivariate statistical analysis
. _ %
s —-— Cluster analysis
{
Decision tree
Genes/proteins correlated
with gradient intensity
|
| 1
Annotated Unannotated
feature feature
Consistent with known
physiological function?
Functional genomic
Yes No

analysis to identify
biochemical role
Confirmation of

TerraCorrect
Initiate laboratory studies
information from

to confirm role in
laboratory studies

environmental response
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Terra Correct’s genes technology

» The advent of nhew genomics tools
can help decipher the who, what,
where and how

» Knowing who's there provides
important information on
capabilities

» Knowing what key genes are
present identifies potential

» Showing which genes are functional
indicates who is active
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erra Correct’s novelty in the
Remediation Business

» Pre-assessment of biodegradative
capacity of an environment

» Enhanced phytoremediation activity

» Monitoring in situ phytodegradation
performance

> Assisted selection of functional
strains/communities



CONCLUSIONS

» Seems to hold promise that suitable

plant species recruit a specific bacterial
TSR AR g community in the rhizosphere under
e e i : contamination-stress
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/ AR > Isolation and genome sequencing of

AR~ = Vel promising candidates provides valuable
information about the potential of plant
— bacteria partnerships to restore
contaminated sites

> Modification of the microbial
community seems to affect the
transformation of the contaminants of
concern




MY[RORTION OF THE PRESENTATION
l IS FINISHED

By
i /.'..
»

3 A

-

|

TerraCorrect bvba 4 .

Sluistraat 7 ANY,QIIESII-

8710 Ooigem TerraCorrect
E-mail: panos@terracorrect.be &
Website: www.terracorrect.be € .-

v



mailto:panos@terracorrect.be
http://www.terracorrect.be/

