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ESPP catalogue of research projects on nutrient
recycling and stewardship

A Running and finished projects, including: name, summary, funding sources, start and end date,
website, contact person and contact details

A Funding sources: EU H2020 (FP), INFEERREG, national / industry / univetsityed R&D
projects on nutrient recycliagd stewardship

European Sustainable
Phosphorus Platform

A The full ESPP R&D project catalogue andinformation can be fourmth the R&D activities
page of ESPRvww.phosphorusplatform.eu/R&D

A Please correct and add projects, see document what information is required.

A Please send your question and input to Kim®jiktkimovandijk@phosphorusplatforn).eu

November 2018 www.smart-plant.eu/ENE3 .
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The following
research
projects on
nutrient
recycling and
stewardship
will present

November 2018
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Acronym Presenter
1 BEST Paula Lindell
2 BiofuelcellAPP Andrea Goglio
3 Circular Agronomics Victor Riau Arenas
4 DOP Giuliana D'Imporzano
5 HYDROUSA Simos Malamis
6 INCOVER PederGregersen
7 MEMORY / Innovation DealAuroraSeco
8 MIND-P Simona Sharma
9 NEWBIES Mariana Rodrigues
10 No_Waste Sonia Rodrigues
11 NuReDrain Pieter Van Aken
12 P-Al/Fe-WTR Iris Zohar
13 PeGaSus Paolo Sckokai
14 RAVITA Paula Lindell
15 Run4Life
16 SABANA
17 SaltGae Robert Reinhardt
18 SYSTEMIC Inge Regelink
19 Trialkyl Maria Cristina Pasi
20 Vitisom Federico Sambo
21 ViviMag Leon Korving
22 Water2REturn Robert Reinhardt
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Email

paula.lindell@hsy.fi
andrea.goglio@unimi.it
victor.riau@irta.cat
giuliana.dimporzano@unimi.it
smalamis@central.ntua.agr
psg@pilerensning.dk
Aurora.Seco@uv.es
simona.sipaviciute@ntnu.no
Mariana.Rodrigues@wetsus.nl
smorais@ua.pt
pieter.vanaken@kuleuven.be
Irisz@migal.org.ll
paolo.sckokai@unicatt.it
Paula.Lindell@hsy.fi

Nicolas Morales Pereiranicolas.morales.pereira@fcc.es
Giuliana D'Imporzano giuliana.dimporzano@unimi.it

robert@algen.si

inge.regelink@wur.nl
mc.pasi@italmatch.com
federico.sambo@unimi.it
Leon.Korving@wetsus.nl
robert@algen.si 3
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BES[ BESK Better Efficiencyfor
Industrial SewageTreatment

Id t ISc‘wg Tetmet

Duration: 1.10. 2012 30.9.2020 @BestBaItchSR
- 1) Assessmenofthe current
e Our BEST aim:
= Situation _ Promote cooperation and best
2) Capacitydevelopment practices between

iIndustries, waste water treatment

3) Localcooperatlon modelsand plants and local environmental
Investments authorities to ensure efficient

: _ treatment for industrial waste Water

4) Finaloutcome: in the Baltic Sea Region.
National and BSRvide guidelines
for improved management of City of Helsinki
: : Kajsa Rosqvist, Projattanager
industrial effluents Kajsa.rosqvist@hel.fi

SR - “lnterreg

el PonD ENT Baltic Sea Region

EUROPEAN UNION
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Research center on microbial electrochemistry

ENTER

Scaling-up APPlicative microbial electrochemical technologies for agro-industrial

Pl: Dr. Andrea Schievano
andrea.schievano@unimi.it

wastewater recovery

@e-sioFueICen

Projectduration:
Sept 2015- Sept 2019
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Fully-recyclable biochar-based METs modules, used in constructed METs-assisted raceway ponds for nutrients recovery and added-
wetlands for nutrients and carbon capture and recycling N value microalgae-based products y

Project (RBSI14JKU3) financed by the SIR2014 Grant, Italian Ministry of University and Research (MIUR).
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Efficient carbon, nitrogen and phosphorus cycling in the European agri-food
system and related up- and down-stream processes to mitigate emissions

Circular 01/09/201831/08/2022

nomics
OBJECTIVES

A Increase the understanding of C, N, P fiowdsthe related

potenti al to reduce environment al
" sff‘flg'e‘cgﬂgmic"ﬁ/t/e | A Closing loopsithin cropland farming, from livestock to cropland
',“fv" pehaviour "‘~‘£<1r: farming.
" A A Increase the reuse of waste/wastewfaben fooéhdustry to
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improve soil fertility and to increase nutrient use efficiency.
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DEMONSTRATIVE MODEL OF CIRCULAR ECONOMY PROCESS IN A HIGH QUALITY DAIRY INDUSTRY
con il contributo dell’'Unione Europea life 15 ENV/T/000585

LIFE DOP- Demonstrative mOdel of circular economy Process in high

quality dairy industry

Start 9/2016
End 2/2021

Implement a demonstration model using
innovative and sustainable practices from
feed production in the field to stable and
manure managementfor the production of
Parmigiano Reggiano and Grana Padano

Objectives and results contributing to nutrient recycling
and management in the proposed model:

Implement AD of slurry to increase nutrient management
efficiency

Implement proper distribution of liquid digestate in the
cheese district (high efficiency)

No use of synthetic fertilizers
Export of solid digestate to ndoreeding areas

Manage slurry by an on line stock exchange platform to
re-balance nitrogen load and create value

Implement LCA to asses the save of impacts of the
proposed model with respect to the reference.

cheese

visiTA IL NosTrRo siTo: WWW.LIFEDOP.EU



HYDROUSA Duration X

Demonstration of water loops with Start: 1/07/2018
innovative regenerative business End: 31/12/2022
models for the Mediterranean region

Challenge Valorise non-
conventional water sourcesthrough
Innovative water cyclesolutlons

bypass for fefﬁgatio,.,

Activities related to nutrient
management m
Antegrating anaerobic treatment ,g AL
and nature based solutions for | & [ ;X
wastewater treatment,energy
recoveryand nutrient recycling :
Acertigation of anagroforestry - -
ASmart irrigation systems

A00% decrease dértilizer import b

Itwa( r/ brin sensor
¢ KA & LJN£880u KIda NBOSAQOSR FTdzyRAy3 FNRBY GKS 9dzNRLISIY | yA
research programme under grand agreement No 776643




I N ( ov E R INCOVER Proje(BA:689242:
June2016¢ May 2019

Innovative Eco-Technologies for Resauree Recovery from Wastewater

Target Wastestream into a source of new addeglue bieproducts througli3 casestudies at demo scale

Nutrient recovery activities \
U To validate P and N adsorption technolodgresn wastewater usingnnovative adsorbent materiag

U To demonstrate naturdased processes and a hydrothermal
carbonizationtechnology to producéio-fertilizer

U Smart soladisinfected water with excessautrientsand sensonetWorksirrigétiontech»nology

INCOVER Consortium
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INNOVATION DEAIn SustainableWastewater Treatment
Combining AnaerobicMembraneTechnology and Water Reus

m PT added by water © PT added by mineral fertilizers
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® Phosphorus added as mineral fertilizer
" Disinfection
= Pumping groundwater
® Nitrogen added as mineral fertilizer
® Wastewater treatment
® Pumping reclaimed water
Current CAS+ CAS+NR Energy recovery as biogas
(CAS) Reuse AnMBR+  TReuse
CAS-Reuse
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Nutrients in a Circular Bioeconomy: Barriers and Opportunities for
Mineral Phosphorus Independence in Norway

&
'i,, M I N D P Funded by the Research Council of Norway
Period: 2017 - 2020

Objective: Analyze pathways towards mineral P independence
in Norway through improved recycling with a focus on manure
and fish sludge.

Achieved through: 5 :
3 & > &
= Estimating local secondary P supply potential : £ s 5 &
S & § 8 ¢@©
= Analyzing the key barriers and opportunities for utilizing this i g E
potential = 3
= Testing different strategies and technologies in model plementation it 3 oysteme context
simulations and scenarios developed in close collaboration with
key stakeholders _
@ NTNU NIBIO - deamil - ]|
MTNU Industrial Ecology Narwegian Universily of R LA T R Denmark  gw—e

Science and Technology EFI3<ChaI ——
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Nitrogen Extraction from Water By an Innovative Electrochemical System

e

Water lock ;

Background

The intensive use of fertilizers in EU region is degrading sensitive water bodies. When the nutrients
make their way into rivers, they considerably disturb aquatic ecosystems. Recycling the reactive
nitrogen could reduce the energy needed to both produce and dispose of fertilisers, cutting
greenhouse gas emissions on both ends of their production chain.

Haber-Bosch

Denitrification \ Process
NH4+
Fertilizer
A Anammox
Nitrification | / Consumption
Electrochemical
recovery
NH4+
-
Nitrification
Objectives

» Demonstrate a novel technique to extract ammonium.

» Develop a pilot system capable of recovering from different wastewater in an economic, effective
and energy-efficient way.

» Evaluate the economic and environmental impact by comparing with the existing nitrogen
removal technologies.

+ Select strategic partners to ensure a market for the produced fertilizer.

Power supply

Effluent ‘ .
Anode Feed Concentrate
compartment 3 compartment compartment £
| . :
Feed < : o '
royo W Hy & OH- < A
B Catholyte
Influent E Ll
== MEA { CEM : AEM ) . -
’,. ..................... { ................................ i CEM i AEM J et >
> Ve
Ha Additional Hp Concentrate
recycle & Ny carrier gas recycle

TMCS module

membrane”™{ }1 """

TMCS

recycle

Fig 1. Scheme of the up-scaled electrochemical system for ammonia-nitrogen recovery.
Source: P. Kuntke et. al, Journal ACS Sustainable Chemistry & Engineering (2018) 7638-7644.

Expected Results

Low cost of N per kg

Reduce the energy

consumed by the

process to under 16
MJ per kg of nitrogen

recovered

Marketable product

Produce a nitrogen
compound that is
pure enough to
reuse as fertilizer in
agriculture

‘:F TECHNOLOGIES == eiides

waterbedrijf

0O

ICRA?- O

Mariana Rodrigues, Mariana.rodrigues@wetsus.nl
Contact: dr. Phlipp Kuntke, Philipp.kuntke@wetsus.nl

Info: newbies.eu

Project Schedule: July 2018 — June 2021



Managementof BiomassAsh  jan 2016

and OrganicWastein the _

recoveryof degradedsoils A Dec 2019
Pilot Project set in Portugal

Demonstrate the sustainable use of
biomass ash combined with organic
wastes (from the pulp and paper
industry) to recover degraded soils
.~ from mining areas

NIV

Expected Results:

A Prepare new astbased soils
improvers(liming agent and
macronutrientfertiliser)

A Pilot Field Applicationdetermine
liming capacity; agronomic valye
L Iy ydziNASY(ag@ms
salinity; potential plant stress =

A Addressnvironmental and
human healthprotection issues

A Assess market potential and
provide a technical framework for
the large-scale applicatiorof ash
based soil improvers (Revised EC
FertiliserRegulation2003/2003))

o N 3 G
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witerreg E

North Sea Region
NuReDrain

Phosphorus recovery potential
and fertilizer value of recovered
UEICHEIS
Field demonstrations of
nutrient filter systems

Nutrients Removal and Recovery

from Drainage Water

Start Date: March 2017
End Date: September 2020

Bench scale evaluation
of nutrient filter systems
Raf Dewil, Nico Lambert, Sofie Houtmeyers & Pieter Van Aken

KU Leuven - Process and Environmental Technology Lab
raf.dewil@kuleuven.be - www.northsearegion.eu/nuredrain




@ MIGAL P-Al/Fe-WTR

calleehieearninie= Phosphorus capture, recycling and utilization for sustainable agriculture

Contact:
lgay Lé“[h 1 and a clean environment using water treatment residuals (WTRs)
itaori@telhai.ac.i
Iris Zohar Objectives: To recover P, from agro-waste streams, Results: Both AlI-WTR and Fe-WTR have a great potential to capture P from dairy
Irisz@migal.orgil ~ using Al-water treatment residuals (Al-WTRs) or iron wastewaters that contain 10s mg P L-7 and subsequently release it when applied
desalinization residuals (Fe-WTR). This would address  as a fertilizer. Screenhouse experiments indicated the P-enriched Al-WTR and
both future P scarcity and environmental pollution. Fe-WTR successfully supported plant growth (lettuce as a test crop) similar to the
commercialized granular and liquid P fertilizers.
P surface accumulation P improved release from P associations and pools
associated with organic C ~ Al/O-WTRs upon Al/O-WTRs
(# SEM-EDS WW-Al/O-WTR Seq Ext, %
0% 0 il Overlay map: Residual _________Labile
:: e \\ Pg, Alg, Cag 2 2 NH.Cl ext Labile
§ 1% g cap NH4F ext Al-P
Gion & 1 ity NaOH ext Fe-, OM-P
:: e Na-acetate ext Sorbed Ca-P
SEM-£05 xaF o 2 s s s Fe-p, HCl ext Detritus Ca-P
R —-ALWTR +ww-u7:wm - SL-AVO-WTR 7?:;: Oxalate ext Residual P

© @ @ Liquid Fertiizer wo P 2

O~O-OSlow Release $
28 | |+ AVO-WTR - Priming

V¥ AVO-WTR No Priming §7

©—© @ Liquid Fertilizer %

Dairy }"1\‘ "

waste streams
—

Height (cm)
\

\
L
Fresh biomass (5)
—E

P-enriched
organic composites

=
/ % Al/O-WTR
go Fe/O-WTR
>

Al/O-WTR Slow release Control

SEM image

Funding: BARD agricultural research and development,
Start: 1/1/2015 Further ResearCh Israel Ministry of Agriculture and EU CEREHA (Centre of

End: Open-ended Efficient P recycling Fe bioavailability  Eexcellence for Research on Environment, Health and Aging)



Phosphorusefficiencyin pigs& poultry:
Peca§ us | Pridging the gaps in the P valughain

(September 201¢ August 2020http:// pegasus.fbrdummerstorf.de

Projectaims Researclareas
a) Strategies to increase bioavailability, digestibility & a) Animalhusbandry

efficiency of plant P in mongastric animals A Feedingstrategies (Reonditioning phytase pre-

P : : digestion)

b) ReduceP losses and emissions from pig & chicken .

husbandry A ?étre‘:sr;\glve feedsources (e.gcomfrey, lowphytate
c) Technicglpolicy & governance strategies to minimRze A Genetics and gut microbiota affecting the efficiency

runoff from soil and enrichment in aquatezosystems of P digestion

e maloroduct A Methods of manure handling
P cyclein animal production b) Soilsystems; characterizingodder crops &
Response due to slurry/manure

2 * Geneticarchitecture > c) P losses to nature and ways to reduce them
s -_Husbandry 2 d) Reuseoptionsc providing incentives to close the
o : * Absorption (gut) =
o rsgei?rllg% * Storage (bone) urine & faeces % :;).Op onP det looki tth :
S « Excretion (gut, kidney) c e) Bioeconomy modet looking at theeconomic
€ 3
1] -
o L

gains and losses and environmental impact
Response due to .
S TG f)  Governancend policy

* Epigenetics, transcription ‘ I
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01/201571 12/2019

Products:

H;PO,
&
MAP/DAP

i HSY 2 www.hsy.fi/RAVITA Paula Lindell RNVITA



