Jasts

Soil healing and bioproducts

*7

UNIVERSIiTé
MARIE & LOUIS

PASTEUR

CHROND % =~
ENVIRONNEMENT

Funded by
the European Union

Rehabilitating a heavy-metal contaminated brownfield
through industrial crops and biofertilizer-assisted growth

Thomas Szkudlarek, Stéphane Pfendler, Michel Chalot
Université Marie et Louis Pasteur, CNRS, Chrono-environnement (UMR 6249), F-25200, Montbéliard, France

s{ I..'

-

L Urtica dioica (nettle)

-

)

NI DI T Y o b N e W  JNE gl -t i LA
3 s - g - oy 3 L A o I, . 1 i s
Crambe abyssinica (crambe) Camelina sativa (false flax) !

@ BACKGROUND AND OBJECTIVES

Brownfields are widespread across Europe and are
often contaminated by heavy metals and organic
pollutants, which limits conventional agriculture.
However, these sites can be rehabilitated through
phytomanagement using non-food industrial craps.
Within the |ASIS project, the Audincourt brownfield
(France) is used as a 0.5 ha field case study to
produce valuable biomass while supporting
long-term ecological rehabilitation.

0 STUDY SITE: AUDINCOURT BROWNFIELD

* Former railway transshipment area affected by
historical industrial activities and waste deposits
* Main pollutants: Pb, Zn, As, Cu, Mn and PAHs
* Unsuitable for conventional foed production,
but relevant for risk-managed biomass production

SOIL CONSTRAINTS

Brownfield soil profile

s pH: 8.3

* Organic matter: 16%

+ Carbonates: 19%

® Texture: sandy (>63% sand)

* Soil profile: ~30 cm of topsoil above
heterogeneous backfills (scrap, concrete,
metallurgical wastes, bricks and tiles)

o CROPPING SYSTEM AND
FERTILIZATION STRATEGY

The cropping system focuses on three industrial
species: Urtica dioica, Crambe abyssinica and
Camelina sativa. To improve crop establishment and
productivity under contamination-related stress, the
field management combines digestate, amino-acid
solutions and complementary fertilization.

BIOFERTILIZER DEVELOPMENT

Plant-associated bacterial and fungal consortia are
isolated, assembled and tested in the |aboratory.
Several microbial consortia were evaluated in pot
trials, and the most promising ones will be tested in
replicated field strips against non-inoculated controls.
The objective is to enhance crop establishment, stress
tolerance and biomass production.
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@ CASCADING BIOREFINERY
AND VALORIZATION

Crambe and Camelina

Vegetable oils -> dicarboxylic acids
(e.g, azelaic acid) for biodegradable
bioplastic menomers

Bioactive fractions -> pelargonic
acid for biocide formulations
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Press cakes -» protein-rich fractions =
for resins, coatings and adhesives !.
N

ba Fibers and cellulose -»
UF biocomposites, particle boards

and bioplastics

Phenolic and protein fractions ->
resins and other bio-based
products
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9 EXPECTED IMPACTS

Rehabilitation of Production of Validation of
contaminated land | valuable non-food microbial |
biomass biofertilizers
Maore than 10 Increased Integrated |
bio-based ecosystem phytomanagement
by-products services demonstration _/!
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0 CONCLUSION The Audincourt case study shows how a metal-impacted brownfield can gain a second life through the

combined use of industrial craps, microbial biofertilizers and cascading biorefinery pathways. This
integrated strategy links environmental rehabilitation with the sustainable production of multiple bio-based products.
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