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20-45 kWh net
energy input/PE 2

2.82% of EU
Inorganic N demand

IN conventional
WWTP effluent3

~ 1.6% of influent
TN load!

WWTP NO emissions
WWTP energy consumption (EU)
N recovery and reuse
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Operational Parameters

A 9-10 BV/h (70 L/h)

A 0.5-1mm zeolite

A pH 5-6.5

A 7 L column

A 14-34 mg/L NH,*-N in influent

Pilot Performance

3.6-4.3

NH, removal between 80-99%

{ 50-120
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Challenges in N recovery with Zeolite
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Overcoming challenges in N recovery
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Overcoming challenges Iin N recovery
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Overcoming challenges Iin N recovery
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Overcoming challenges in N recovery
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Future perspectives

Regeneration
Optimization

High-rate activated sludge +
adsorption
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Regeneration
Optimization

High-rate activated sludge +
adsorption
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Testing local
adsorbents

VS.
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Testing local
adsorbents

Regeneration
Optimization

High-rate activated sludge +
adsorption
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Conventional activated sludge
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From N removal to N recovery, a
sustainable alternative for N -
based fertilizers
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Who are we and what are we doing here?

We are a water technology centre involved in many research
project related to wastewater treatment and resource recovery.
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Currently working in 5 national and international projects related
to nutrient sustainability

hop fer»play

Aim. Aim.

Develop large -scale  urban Map and assess alternative
circular bioeconomy Initiatives fertilisers made from

secondary raw materials, and
highlight their benefits in order
to promote their wide -scale
production and use on field .

CiGAT

by providing technical,
economic, financial and legal
expertise, emphasizing In
develop concrete Iinvestments

EA XUNTA

WALNUT Q, CiRCULAR 8¢l DE GALICIA C'@OWGI‘

Aim. Aim. Aim.
Redesign the value and supply Integrate circular  economy Demostrate (TRL3) technology
chain of nutrients from WW, principles into the wastewater solutions that limit N/P

Innovative  solutions
for Its recovery while
contributing sustainability In
the EUagricultural sector .

creating

cycle through nutrient and
celulose recovery, waste -to-

energy technologies and
waste - to-resource process .

emitting
modeling,

& designing
solutions .

emissions
sectors
developing
alternative
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2025.
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What we do

Pilot plant - o a

O« O« O¢ O«

O«

Pilot plant for N recovery installed and operating.

Operational conditions optimized in lab scale.

91% N removed & 65% N recovered.

Main unforeseen:

3 Low N on feedstock.

3 N concentrations variation.

3 lrregular flow rates.

However, this affects the duration of the process but not i t 0 ¢
efficiency.

Pilotplat —
Eag_\‘

ageroted

. Y.
A/ 4 7,
. . 7’ ,/’
; e VIAQUA
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Pilot plant layout e 3 = e
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<: Silot plant results Effluent [N]/ Feedstock [N]
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Pilot plant design
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(@4

WW treated/ day: 13m3/d when
working in continuous mode .

5 90% N removal & 65% N recovery .

(@4

305 Kg recovered N/ year .
OPEX65KmY °

75% OPEX related to zeolite
concentration process .

O«

(@4

Zeolite Impact : economic and
environmental Test out.

O«

Full scale implementation
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Rejected water treated : 100 m 3/
day .

(@4

s 23.5trecovered N/ year .

Ok m sells / year .

(@4

O«

Savings :

;s Up to 343.500 MWh / year

; Upto 89t CO,eq/year
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ESNI Conference 2024

Growing the Future
of Nutrient Recycling
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Industrial symbiosis Is a
collaborative approach where
companies mutually share
resources, by-products, and
expertise to achieve economic
benefits, reduce environmental
Impact, and promote
sustainabllity.

O wAaLnuT

Benefl)i t ( Benefit (5)

Industrial symbiosis fosters Reduction of raw material and waste
collaboration among companies disposal costs. Generate new
t0O maximize resource OUtpUtS, revenue from residues and by_

leading to economic and products while opening up new
environmental advantages business opportunities

“" T—

Benef) t (
|l 1T gnment
nNiti ati ves
ffi cl ency

economy
BeneB)it ( Benefit (3)
Create opportunities for companies las significant environmental
to enhance profitability and benefits, including a decrease In
competitiveness by reducing material demand, waste generation,
resource costs and CO, emissions

39



O wAaLNnuT

IS focuses on opportunities to
reduce, reuse
and to move waste

and residuals up the value chain

by providing resource- and energy-
saving
alternatives to traditional

management or recycling options



When wastewater
secondary r a&w m

AAgriondustrial symbiosis is de v

concept of 1T ndustri al symbil osi s

Aapplied to the food producti o

chail n,

Afarms, food processors, ener gw er
i ndustries operate in an inteyr

(Hel eni u220t® al . ,
Astrengt heni negc o noocnailc stoiceiso.

Food industry
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https://www.frontiersin.org/journals/sustainable-food-systems/articles/10.3389/fsufs.2022.1012436/full#B65

Walnut aims to the implementation of smart systems which can
contribute to the recovery of nutrients from WW

L ow
environ
f oot pr i

> Facilitate the

communication

Economic between
(e stakeholders
feasibility and
soclal acceptance
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The platform enables the creation of a network among different

stakeholders, active in the domain of NR.

. |l nterested i n wastewater management _
. Technology providers _
ad d resses . Nutrients market suppliers _
. Wastewater aggregators _

C

. End users of BBFs _
._



Farmers"” to find suppliers of BBFs
WWTPs" to find new market for recovered materials

WW producers (owner and aggregator) " to find easily WWTP to collaborate or to
start the treatment of their WW

Fertilizers companies " to find cheaper and more sustainable raw materials
All the users " to find a consultant

WW producers and WWTPs to find technology providers

Technology providers " to find new customers

O wAaLnuT
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Steps to be followed

O wAaLnuT
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Information you will be asked to provide during registration:

1. Create Username & password
.. Company details
. Address

.. NACE code

O wAaLnuT
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