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Scale-up of low-carbon footprint material recovery techniques
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w-carbon footprint material recovery techniques

SMARTech 3:IEX

Unique Selling Points

Achieves tight nutrient discharge limits
by removing NH," and PO,* to very low
concentrations

(<5mg N/L and < 0.5 mg P/L)

High recovery rates: up to 97 % of
ammonia and 95 % of phosphorus

Co-funded by the Morizon 2020 programme
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Unique Selling Points

Low-energy nutrient removal from
sludge liquor

Biological N and P elimination without
chemicals or external carbon source

Stable and robust operation compared
to other biological processes

| organic fertilizer

P-rich sludge can be valorized as
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SMARTech 5:sidestream SCEPPHAR

Unique Selling Points

High effluent quality due to effective N
removal from sludge liquor

Recovery of valuable products (PHA,
struvite)

Reduction of energy and operational
costs

Carbon source (VFA) for PHA production

is gained in the process
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Downstream SMARTechB

Unique Selling Points
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agricultural
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A~ 4

Co-funded by the Morizon 2020 programme

of the European Union

SIV

sant
[omwsl

-—-h»‘._

DRI<1

Sustalnab

PW.J

gO,kgVs™!
AT4 < 50

A

SMART

Production of a biofertilizer with high

stability + N and P content up to 5% DM

Advanced aeration control for an opti-
mal organic carbon mineralization by
maximizing the biological activity

Reduction of GHG emissions and energy
consumption for aeration

m Opportunity for tailor made fertilizers

Beta

Biodiversitat, Ecologia,
Tecnologia Ambiental i Alimentaria

-

@ mixing & activation 9

screen & grit primary clarifier

—

activated sludge tank

secondary clarifier

centrifuge

drum
screen

......

Cellvation®

SCENA

.................

Biodrying ©

biological heat production
2-7 days

~70°C
max airflow up to moisture set-point

ﬁ 7-11 days ?
|/
{

ed

~ 15 days sieving pelletizer

SMART Product:

Dynamic [c
Compostlng

mixing & activation

mineralisation & sanitation
15-20 days

’ 8

~70°C

curing & stabilization

30-60 days p

sieving

~ 2.5 months

biomass fuel




7,
1’,\
SMART-Plant

Scale-up of low-carbon footprint material recovery techniques

in existing wastewater treatment plants
“SMART-Plant”

* In terms of:

* Agronomic value: agronomic test in pot
and open field

* Safety of products:

Heavy metals

Polycyclic aromatic hydrocarbons (PAH)
Cloroalkanes

Pesticides (108 polluting molecules)
PPCP (including antibiotics, pesticides, and
estrogens) (|5 substances included in 2018 EU
watch-list).

Beta
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Agronomic value: agronomic test in pot
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Shoot biomass (dry)
achieved with P rich
sludge and P rich
compost equal to positive
control. Effective for
plant growth.

[ + Control (TSP + agricultural
digestate)

Struvite (from different
SMARTechs + commercial)

] CaPO, (SMARTech 3, IEX)

[ P-rich sludge (SMARTech 4A,
SCENA)

] P rich compost
(Downstream SMARTech B)

Plant phosphorus efficiency achieved with P rich
sludge and P rich compost equal to positive control.

Efficient source of P.
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Safety of fertilising products: emerging

pollutants
e Sum of |6 PAH:

* None of the products exceeds the most stringent value established in
different EU regulations (3 mg PAH/ kgT5S)

* Pesticides:

* 6 pesticides detected out of 108, only in CaPO4 and struvite

* Values slightly higher than the most restrictive values of the maximum residue
level tolerated in food (Reg. EC 396/2005)

e PPCP:

* 5 PPCPs quantified out of |5: Clarithromycin, Azythromycin, Ciprofloxacin,
Imidacloprid, Estrone.

* Lower PPCP concentrations in mineral fertilisers compared to organic
fertilisers

* Dynamic composting is able to reduce PPCP concentration in sludge

Co-funded by the Horizon 2020 programme B et a .
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Safety of fertilising products: Heavy metals

Regulation 2019/1009

*+86 / 278 | CEE
Use of sludge in agriculture
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Regulatory barriers for SMART recovered nutrients

CMC 3: COMPOST

[ ] Sewage SI u dge is n Ot inc I uded as 1. An EU fertilising product may contain compost obtained through aerobic compesting of exclusively one or more of

the following input materials:

. t t . I f . (a) bio-waste within the meaning of Directive 2008/98/EC resulting from separate bio-waste collection at source;

p P (b) derived products referred to in Article 32 of Regulation (EC) No 1069/2009 for which the end point in the

manufacturing chain has been determined in accordance with the third subparagraph of Article 5(2) of that
Regulation;

living or dead organisms or parts thereof, which are unprocessed or processed only by manual, mechanical or
gravitational means, by dissolution in water, by flotation, by extraction with water, by steam distillation or by
heating solely to remove water, or which are extracted from air by any means, except:

(c

fertilising products European

regUIatlon (20 I 9/ I 009 and — the organic fraction of mixed municipal household waste separated through mechanical, physicochemical,
biological and/or manual treatment,

P r’eVi O u S 200 3/200 3) — sewage sludge, industrial sludge or dredging sludge, and

— animal by-products or derived products falling within the scope of Regulation (EC) No 1069/2009 for which
no end point in the manufacturing chain has been determined in accordance with the third subparagraph of

° Alth o ugh , its i n CI u sio n Was Article 5(2) of that Regulation;

(d

composting additives which are necessary to improve the process performance or the environmental
performance of the composting process provided that:

proposed in the end-of-waste

(i) the additive is registered pursuant to Regulation (EC) No 1907/2006 (?), with a dossier containing:

— the information provided for by Annexes VI, VIl and VIII to Regulation (EC) No 1907/2006, and

criteria for biodegradable waste

: . European fertilising products regulation
subjected to biological treatment 2019/1009

Co-funded by the Horizon 2020 programme B et a
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Barriers for SMART recovered BBF

* Market competition:
* Fossil fertilising products

 Cost of current mineral fertilisers

* Manure based fertilising products

Opportunities for SMART recovered BBF

* Opportunity for decentralised production (near of the end-users)
« WWTP turning into biorefineries 2 added value production/crossing value chains
* Renewable and sustainable

* Job opportunities

* Upgrading to tailor made fertilisers (reducing heterogeneity, improving delivery, etc)

of the European Union A Biodiversitat, Ecologia, 15
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Comparatlve economic study
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H2020 ULTIMATE seminar:
Nutrient and biobased fertilizer recovery
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Speaker: Sergio Ponsa — BETA Tech. Center
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