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At the heart of the work
of NYMPHE Project are
innovative technologies
designed to support

environmental revitalization -

from wastewater treatment to
soil restoration and advanced
microbiome modelling.

e wastewater treatment technologies
e soil remediation technologies
« microbiome modelling technologies

UNLOCKING THE POWER OF BIOTECHNOLOGY
FOR REVITALIZING ENVIRONMENTS

LACK OF TECHNOLOGY THAT COMBINES ADVANCED WASTEWATER
POLISHING WITH THE CIRCULAR USE OF AQUACULTURE
BYPRODUCTS IN AN ECONOMICAL AND SUSTAINABLE WAY.

Persistent APIls, including antibiotics, after conventional treatment.

Biofiltration: Live bivalves naturally filter particles and organic contaminants,
potentially reducing pharmaceutical concentrations.

Biosorption: Natural and pyrolyzed bivalve shells demonstrated significant
adsorption capacity for pharmaceuticals. Pyrolysis enhances shell properties,
increasing biosorption potential.
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Biofiltration: Shell-based biosorbents:

bivalves filter suspended particles and
organics but show limited removal of
pharmaceuticals and low survival in
raw wastewater.

Complement conventional wastewater
treatment (polishing step).

Enhance removal of residual
pharmaceuticals.

Repurpose waste - circular economy
Biosorption: & pollution reduction.
shells, especially after pyrolysis, adsorb

pharmaceuticals; efficiency depends il
on contaminant type and water
conditions (e.g., pH).
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CJ Rationally designing AN
rhizoremediation strategies -
by engineering plant microbiomes

in heavily polluted soils.

Integrating multi-omic analyses,
microbial ecology, and plant-
microbe engineering to develop
site-tailored rhizoremediation,
advancing ecology-based soil

[] cleanup.

Bacterial collection characterized; strains with hydrocarbon-degrading ability identified.

Microbial consortia tested with sunflowers -» improved
germination and growth in toxic soils.
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Enhanced hydrocarbon degradation observed in rhizosphere
of inoculated plants vs. controls.

Sunflower root metabolites under stress identified; potential
future use as biostimulants for native microbiomes.
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Demonstrates feasibility

of sunflower-microbe
systems for hydrocarbon
remediation, aligning
with circular and
ecological approaches.

more information:

Contact us

https://www.nympheproject.eu/

Project Coordinator: Giulio

Communications: Agnieszka Sznyk: a.sznyk@innowo.org

This is the first method to selectively boost native microbiomes for pollutant removal.
Unlike bicaugmentation with external strains, it fosters hundreds of local species
simultaneously, ensuring scalability, robustness, and long-term stability.

” 4 (lab validation).

Potential for broad application in
wastewater and soil systems.

Laboratory validation shows
selective stimulation of pollutant-
degrading microorganisms.
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The approach demonstrates
robustness across different microbial
communities and pollutants.

Currently seeking implementation
partners for pilot-scale validation
and distribution.
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