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Marcos Latorre, IMECAL

Combining AD and other fermentation technologies for a
new generation of biopolymers aimed at cosmetic and
agricultural applications (Demo Il)

Juan Carlos Lépez, ainia Centro Tecnoldgico

The role of biogas/anaerobic digestion in the future of
Urban  Biorefineries: ~ Production  of  higher-value
biostimulants and biopolymers with algae and bacteria
(Demo Il)

Victor Pérez, University of Valladolid

Q&A
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Welcome and Introduction
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URBIOFIN Project Coordinator
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1st URBIOFIN Virtual MSW : a growing social and environmental problem in
Workshop Europe and worldwide

Curren’r-globol MSW Qeﬁerahon Ievels 1 S b||||on ’ronnes per year.
Expec’red ’ro be double by 2025

| 251 Mllllon ’rons MSW genero’red in Europe in 201 8
Recycling 30%
Landfill 23%
* Incineration 28%
Composting and Digestion 17%
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1st URBIOFIN Virtual

Workshop Legislative drivers

Revised legislative framework on waste entered into force in July 2018:

» A common EU target for recycling 65% ot MSW by 2035 (Directive 2018/851/EU).

> Separate collection obligation of biowaste by the end of 2023 (Directive 2018/851/EU).
> A target to reduce landfill to maximum of 10% of MSW by 2035 (Directive 2018/850/EU).

EU action plan for the Circular Economy.

EU Bioeconomy Strategy COM (2018) 673

Renewable Energy Directive 2018/2001/EU
> 12 % share of energy from renewable sources in transport by 2030,
Maximum 7% of 15t generation biofuels in transport.

U R @Z | N This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785



1st URBIOFIN Virtual

Workshop Value proposition: Urban biorefinery Model

Produce Bioproducts and Bioenergy
from our Urban Waste

|

Circular RETARSR

Economy
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1st URBIOFIN Virtual

Workshop Value proposition: Urban biorefinery Model

o e Versatility to treat different

Higher annual benefits, when o @ fractions of waste to obtain
compared to current MSW maximum added value and

e technologies. ° profitability
Profitability Versat”ity

Improvement of the
performance through the use
of by-products generated in

their own processes — landfill
ZEROWASTE diversion.

Reduction of fossil
resources
dependence in energy
and products.

Boost competitiveness,
foster sustainable
economic growth and
generate new jobs

Waste is aresource:
Circular economy.

Circular Economy Sustainability

URBK3FIN
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1st URBIOFIN Virtual . .
Bioref t FB
Workshop iorefinery projects |MECAL ] IC

Demonstration of an infegrated innovative .
R B | biorefinery for the transformation of Municijpal % BASED
U @: N 50/[0’ WGS?‘E /MSVV/ info new BI.OBGSEOI ]N D—U%TIQl Fg
urban biorefinery P roducts. e Bio:b d Industri
10-base nausiries
(GA No. 745785) —— QO industries
. oz : MR Horizon 2020
I C'/mm{ca/ building blocks from versatile MSW i : Elisopean Daie Funding
“m -PE RCAL b/oreﬁne/y. for Research & Innovation
- (GA No. 745828) 2017-2020
Este proyecto ha recibido financiacién del programa FRA-NET CO-FUND BESTF3 con cofinanciacidn
de CDTl y MINECO en Esparia y DECC en Reino Unido asi como del Programa Marco de Investigacidn
e Innovacién, H2020, de la Unién Europea.
Valorization of urban wastes fo new generation % e . Cento par
| of bioethano/ T e " CDTI e
WasteZBio (EXP-00098459 / SERA-20171009) —
European Union Funding m
2017-2020 for Research & Innovation
Value chains for disruptive transformation of
urban biowaste info biobased products in the Horizon 2020 _
. European Union Funding
city confext for Research & Innovation
(GA No. 818308) 2019-2023
A
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R&I solutions for the territorial deployment of a
sustainable, regenerative, inclusive and just
circular economy

Urban circular bio-based economy
Circular Cities and Regions Initiative (CCRI)

Andrea Accorigi
andrea.accorigi@ec.europa.eu
DG RTD - Circular Economy & Bio-based Systems




1. Urban circular bio-based economy




In-house primary research from 2015

Bio-waste and wastewater management schemes:
- Technical, regulatory and financial aspects

Bio-based technologies and value chains:

- Technical, regulatory and financial aspects

Role of the European Commission in supporting an urban circular bioeconomy




European
Commission
e

Technology readiness level (TRL) upgrade

Research and Innovation Actions - RIAs (Pilots):
- H2020 project RES URBIS

- BBIJU project PERCAL

Innovation Actions - IAs (Demos):

- BBIJU EMBRACED

- BBIJU URBIOFIN




European

Commission
e

System innovation in urban metabolism

Innovation Actions - IAs (Demos):

- H2020 SCALIBUR
- H2020 VALUEWASTE
- H2020 WaysTUP!

Flagship topic - Call closure: 3 September 2020, 17:00 CET.

BB12020.SO1.F1 — Valorise the organic fraction of municipal solid waste through an

integrated biorefinery at commercial level




Project Development Assistance (PDA)
CE-FNR-17-2020

Pilot circular bio-based cities — sustainable production of bio-based products from
urban biowaste and wastewater

‘Project Development Assistance (PDA) to a pilot group made up of at least 5 European
cities (and/or clusters of cities) to build their technical, economic and legal expertise
needed for leading to concrete investments in projects to valorise urban biowaste and
wastewater through the production of safe and sustainable bio-based products, including
the innovative ones’.

https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/ce-fnr-17-2020




European
Commission
e

Regulation

EU Urban Agenda - Partnership on CE - ACTION PLAN:

- Survey report on regulatory obstacles and drivers for boosting an urban circular bio-
economy: preliminary analysis of the EU regulatory obstacles and drivers influencing
the production of biobased products from urban biowaste and wastewater

- New booklet on Better Regulation in a Circular Economy




European
Commission
e

Financial aspects

EU Urban Agenda - Partnership on CE - ACTION PLAN:

- Circular City Funding Guide: https://www.circularcityfundingguide.eu

1) provide information on financing and funding sources that are available for circular
initiatives and projects, and

2) provide guidelines for setting up funding programmes to support the transition to a
circular economy.




2. Circular Cities and Regions Initiative (CCRI)




Comen
| Commission
—

Circular Cities and Regions Initiative (CCRI)

Status: setting-up
Focus: implementation of circular territorial solutions.

https://ec.europa.eu/research/environment/index.cfm
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European
Commission

European Green Deal Call

Draft topic 2: Demonstration of systemic solutions for the territorial deployment of the circular economy

Aim: [...] support: (i) pilot applications, demonstration projects and innovative products,
(ii) innovation for better governance of the green and digital transition, and (iii) social and
value chain innovation [...].

The Green Deal call is composed of 11 areas: [...] Call area 3: Industry for a clean and
circular economy |...]

Topic 2: Demonstration of systemic solutions for the territorial deployment of the
circular economy

Disclaimer: The presentation of draft topics and the opportunity to give feedback provided to stakeholders shall in under no circumstances bind the
European Commission in the final formulation of topics for the call. The binding call text will be published following the formal decision by the European
Commission on the Funding and tender opportunities portal.
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European
Commission

European Green Deal Call

Timeline
3 June 2020
- Deadline for giving your online feedback for the call
mid-September 2020
- Formal adoption of Green Deal call as amendment to Horizon 2020 work programme 2018-20
mid-September 2020
- Publication and opening of the call
22-24 September 2020
- Opportunity to find potential project partners at the EU R&I Days

end January 2021

- Deadline for submitting project proposals
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Workshop

LIPOR strategy for biowaste
The Porto region case

lelmo Machado

R&D&! Unit at LIPOR

urban biorefinery

and innovation programme under grant agreement N° 745785



LIPOR strategy for biowaste LIPOR
The city of Porto case

LIPOR - Intermunicipal Waste Management of Greater Porto is
responsible for the management, recovery and treatment of the

Urban Waste produced in the associated municipalities.

8 1.000.000 ~ 500.000 t

Municipalities Inhabitants Urban Waste Production
K IN
urban biorefinery This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
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LIPOR strategy for biowaste LIPOR
The city of Porto case

Municipalities

Waste flows

Recyclables l Mixed waste

Baguim do Monte (Gondomar) Moreira da Maia (Maia)

-
URBK3-IN
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LIPOR strategy for biowaste

The city of Porto case

2018

Reduction at source and reuse Local Biowaste treatment

4% (9 kt) \ / 3% (6 kt)

— Centralized Biowaste treatment

WLE —

67% (144 kt) APl

BIOWASTE MANAGEMENT

2023

. Centralized treatment
Reduction at source and reuse o
6% (12 kt) \ 10%(21kt)

— Centralized treatment

46%(100kt
WEE o )

38% (82kt)

MANDATORY SEPARATE COLLECTION OF BIOWASTE BY 2023

urban biorefiner y This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785 25



LPOR strategy for biowaste DISTRIBUTE THE EFFORT OF WASTE MANAGEMENT

The city of Porto case

Less effort for the
On Source Reduction and Reuse municipalities and LIPOR

Decentralised treatment

Centralised treatment

Incineration

Less effort for the citizen

urban biorefinery This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785 26



LIPOR strategy for biowaste ON SOURCE REDUCTION AND REUSE AND
o R e DECENTRALISED TREATMENT

Prevention of food waste Urban food production Local composting

Composting Parks

finery This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
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LIPOR strategy for biowaste CENTRALISED TREATMENT/VALORISATION

The city of Porto case

Ecocentros / Drop off sites

Separate collection Households and private enteties

Separate collection - cemeteries

Municipal collection — non-residential
Separate collection Households and private enteties

Municipal collection — Residential

-
URBK3-IN
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LIPOR strategy for biowaste A PRODUCT POINT OF VIEW

The city of Porto case

lts not waste, it's a

resource tor making

7

SATIVA

PRODUTO CERTIFICADO

quality products

URBK3FIN
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io com o Referencial SATIVA para Factores de Producéo
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LIPOR strategy for biowaste R&D & INNOVATION

The city of Porto case

3
S

Spawnfoam

Working with Nature

Compostable products Biodegradable product New products development

testing development advisory from and with microalgae

-
URBK3-IN
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LPOR strategy for biowaste THE FUTURE OF BIOWASTE MANAGEMENT

The city of Porto case

(@) BLC3

CAMPUS
DE TECNOLOGIA
E INOVAGAO

-
eCOLa/b

MAINTAIN THE “PRODUCT” POINT OF VIEW

-
URBK3-IN
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LPOR strategy for biowaste THE FUTURE OF BIOWASTE MANAGEMENT

The city of Porto case

P
URBK3IN

urban biorefinery

biobased . circular
economy economy

This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
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1st URBIOFIN Virtual

Workshop

Round table

Cafterina Col/ Vanya Veras
Lozano

IMEGAL [02r5e0 C )

Jelmo Mac/;aa’o

Jose Maria
Gémez Palacios
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1st URBIOFIN Virtual

P
URBK®IN

urban biorefinery

Workshop

Q&A

PR
URBK2F

urban biorefinery

This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
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1st URBIOFIN Virtual
Workshop

URBIOFIN Project:
A new urban biorefinery model

Caterina Coll Lozano

Innovation Manager IMECAL S.1
URBIOFIN Project Coordinator

IMEGAL  [O2I5€0
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1st URBIOFIN Virtual

Workshop URBIOFIN: Value proposition

Demonstration of an integrated innovative biorefinery

N for the transformation of Municipal Solid Waste (MSW)
Into new BioBased products (GA 745785)

URBI@F

urban biorefinery

NEW MODEL OF OFMSW TREATMENT

Biorefinery \
Multiple bioproducts BIQ-BASED
Higher value

INDUSTRIES

* Public-Private Partnership
Bio-based Industries
Consortium

Horizon 2020
European Union Funding
for Research & Innovation

-; Landfill
.; Composting
Anaerobic Di estlon
e 9_

. L U NS -
~- i, S ' .“.{\. ¢ —-L 2 \.v‘ - .
. ' i " " ot ' {
e Ty PR e b .
- o~ o SO A «'.g_ - \ g" ’
- - '

DL “ S L)
v » il

N
This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785

urban biorefinery
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1st URBIOFIN Virtual

Workshop Project Objective

U Q 3 @: N | BIO-BLOCKS

urban biorefinery

- Bioethanol
- Volatile fatty acids
- Biogas

BIO-POLYMERS

- Polyhydroxyalkanoates
- Combined PHA's

10 t/d OFMSW
ADDITIVES
- Bioethylene
- Biochemical products
A
UbR Bbﬁf: | N This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
ur an loretrinery
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1st URBIOFIN Virtual
Workshop URBIOFIN Demo plants

Non-organic

IMECAL. PERSEO Biorefinery® Plant

Recyclin
(Reors
Upgradin
MSW —— [ Sorting |—— OMSW — ADf AD2 pgracing

: !

: Microalgae

i Vinasse V

v PHA

: Elongation enrichment

oMW — 1 ' PHA producti
i Hydrolysis + concentration production
: + Extraction
1 ;
[ BIOETHANOL I PHA production PHA production
I (pure culture) (mixed culture)
Extraction Extraction J
vl
[
> [ BIOETHYLENE | DRY | | | |
o
o
2
o
E AGRICULTURE COSMETICS SOLID LiQuip COSMETICS
= FRUITRIPENING BIOPLASTICS BIOPLASTICS FERTILIZER || FERTILIZER BIOPLASTICS
%
|
N
urban biorefinery This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785 38



1st URBIOFIN Virtual

-
URBK3-IN

urban biorefinery

Workshop URBIOFIN Project status

Pilot plants
DEMO activitiy.

This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
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1st URBIOFIN Virtual . s
Wb URBIOFIN Consortium URBIRFIN

urban biorefinery

www.imecal.com/perseo A )
www.wur.nl/en.htm clamber.castillalamancha.es

(Coordinator)

www.ainia.es IRBGFIN www.urbiofin.eu S www.ciemat.es www.bioeconomy.de

www.urbaser.es % RS www.iristechnologygroup. www.leygatech.com
com

www.bpeninsular.com CSIC wwwcsic.es www.natureplast.eu www.natrue.org

www.urbiofin.eu | imecal@imecal.com | y@URBIOFIN |MURBIOFIN Project =




1st URBIOFIN Virtual
Workshop

Transtorming municipal solid waste into bioethanol

and bioethylene for value-added market applications
(Demo )

Marcos Laforre
IMECAL

IMEGAL  [0erseo

41



URBIOFIN Demo | Overview

Non-organic

R L
St

Objective

— )MSW—A[I)1 AD2
L — . . . .
" ; e To demonstrate at semi-industrial scale the viability for the
o oroeten continuous conversion of bioethanol produced from the

+ Extraction OFMSW ”TI'O b|oe’rhy|ene
IMEGAL [ . Strmt

MsSW

Pre-treatment HEmgeirEm enrichment
omsw + Hydrolysis +

Fermentation Hydrolysis + concentration

v v
PHA production PHA production

(pure culture) (mixed culture)

Catalysis I
Extraction Extraction

1

v
2 | soemvoe ] oRY scLpn
3 BIOETHYLENE MCL-PHA LA g
& % )
It

_ couenes novozymes CsSIC SFIRIS
=] AGRICULTURAL Efgmir.:.fés LiQuID COMPOSITE Rethink Tomorrow e o ST RerIES C AT - TECHNOLOGY GROUP
2
g FRUIT RIPENING ,:",\% 2*,1::3';“555 AND COMPOSITE GRANULAR MICROALGAE- PACKAGING
= BAGS PACKAGING ORGANIC BASED BIOMATERIALS
% BIOMATERIALS FERTILIZERS BIOSTIMULANTS

I

Catalysis

% ‘ %Egl@eo ‘ Bioethanol - “CSIC ‘ Bioethylene

l l Gas ripening
A 4
WNELL IR “Vinasse” (AD-demo ll) Water

urban biorefinery

2



b|oref|ner>/

-
b




URBIOFIN Demo | PERSEO Bioethanol® process

Biofuel, bioenergy and bioproducts

Bioethanol

’ Biofuel

Chemical
building block

|
|oe hanol ;

" U |

Solid organic fuel

- 7y

Bioenergy ®

"E : P i / “—— i : 4
el 261 1) .
PERSEO Bioethanol® : Sustainable process to turn biowaste fraction I I I ECA L

of MSW into bioethanol, bioproducts and bioenergy.

Biopolymers
from biogas

http://www.imecal.com/perseo/

-
URBK3-IN
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http://www.imecal.com/perseo/

URBIOFIN Demo | Conversion of bioethanol into bioethylene

Pretreatment S/L separation Distillation =) Bioethanol

Bioethanol =) Feed —> Evaporation IS Dehydration

(95%) pressurization Separation |:> Bioethylene

(99%)

C,H;OH > C,H, + H,0

urban biorefiner y This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785 45



URBIOFIN Demo | Bioproducts markets

Bioethanol

v" The global bioethanol market size is projected to grow from USD 33.7 billion in 2020 (110 billion
L) to USD 64.8 billion by 2025

v In Europe, it is predicted that the bioethanol market will grow from 3 billion € in 2013 to 13 billion €
in 2030

v Chemical building block: Bioethanol is considered as one of the “top 10” potential biobased raw
materials for the chemical industry (US Energy Department)

T,
J\,{\‘/ - ﬁ{
: Restcaad ﬁ‘_tf _)w
’_ o F'?//|\\+l
ORBKEFIN —u My -

1,3-Butadiene



URBIOFIN Demo | Bioproducts markets

Bioethylene

v' Ethylene is the most commercially produced organic compound in the world (140 M ton)
v It is primarily a monomer used as a feedstock in the manufacture of plastics, fibers and other chemicals

v' The global ethylene market size was valued at USD 146.3 billion in 2019 and is anticipated to grow at
a CAGR of 9.8% in the next 5 years

47



URBIOFIN Demo | Advantages of producing bioproducts from OFMSW

v Integrable technology in current MSWT plants

v" Higher incomes due to the sale of bioproducts

@
v In line with the Circular Economy Action Plan (2020) — Bioeconomy Action Pl ‘ -

one of the main blocks of the EU Green Deal
v" Contribute to the reduction of GHG emissions in waste management

v Increase biodegradable MSW recycling rate, in line with new WF and Landfill
Directives (2018)




1st URBIOFIN Virtual
Workshop

Combining AD and other fermentation technologies for a
new generation of biopolymers aimed at cosmetic and
agricultural applications (Demo )

Juan Carlos Lépez

ainia

bbbbbb iorefinery This Project has ved funding from the Bio-Based Industries Joint Undertaking under the Eur: n Union’s Horizon 2020 research and innovation programme under grant agreement N°® 745785



URBIOFIN Demo I Demo |l. Anaerobic Digestion Technologies: Current status

ohp A , High landfill disposal costs
ower Heat
FEEDSTOCKS A\ (80-130 €/ton)
P M h HHE : Low value addition (65-
Cleaning / f | L
Animal ionocelilosic  Agro-industrial  Urban Upgrading 140 €/ton) for electricity
S residues residues residues and CompOST
Farming/collecm
| Materials/parts manufacturer|
| Product manufacturer ‘
| Retail/service provider ‘
[ 4
dh
Consumer
Collection.____
- Waste stabilization — Bioenergy production (CHP or upgrading) anaeravic | Eregyrecovery @y

digestion To be
. o ! : -l L
- Well-established technology (18k plants in Europe by 2018-2019) Landfil | rewmly  minimized
u u
URBK3-IN
urban biorefinery This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
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URBIOFIN Demo I Demo |l. Anaerobic Digestion Technologies: Prospects of

Waste Blogos
(OFMSW) \ .

Chemical platform in Modul
Il of URBIOFIN

VFAs
\_

Two phase AD

How to circumvent volatility of market and price indexes of fossil fuels?

biorefinery

A\

Digestate

Identify and explore alternative paths to create value apart from bioenergy within a biorefinery approach

(1000 €/ton organic waste)

UR I@FIN

ban bi This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785
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URBIOFIN Demo I Demo |l. Anaerobic Digestion Technologies: Prospects of

biorefinery
2C
_________________ i
4 o—H
| Biogas
: Digestate 7
. 3C
: Digestate -
: Valeric 9 H‘(::‘(::‘d:
- 4,280 €/T Propionic HH O-H
“““““““ ) 2,000 €/T
H’C_C_C_C_C// Valeric Propionic
H, H H
/" Concentration/purification “on 4,221 €/T 2,500 €/T
LIC{UId fraction _ EVOporOfion 5C B /T

- Membrane technologies

- Resin adsorption | .

- Liquid/liquid extraction AC bl

650 €/T R b o
\_- Distillation S 1650 ¢/ "I L
- VFAs are chemical building blocks with increasing market demand (3-15 % CAGR, ~20 Mton/year)
. . . . - -
- RBéc | ,il/\hde range of applications, and a valuable raw material for more valuable products alinia

urban biorefinery This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785 59



UR

f an

URBIOFIN Demo |l

Waste \

biorefinery

4

Biogas

Two- phose
> \

Demo |l. Anaerobic Digestion Technologies: Prospects of

Outstanding mechanical and
thermal properties

Biocompatible and
environmentally-friendly

Biodegradable in different
environments

&len

@

@ PHB m
& %d Copolymers® %
L
mcl-PHA & Digestate v?m»
VFAs
\ scl-PHA y S
It is feasible to create additional value and avoid VFA's downstreaming process?
PHAs (2,000-10,000 €/ton; 32 Mton/year) rank among the most interesting and demanded options ainia
|®C|N

efi
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Demo |l. Anaerobic Digestion Technologies: Prospects of
URBIOFIN Demo I biorefinery

- Scl-PHA production with mixed cultures under aerobic dynamic feeding

VFA-rich feeding
Water

Nutrients —l ﬂ VFA-rich feeding +

Mixed Nutrient limitation

( microbial
44 cultures

H ol AL PHA-rich
Effluent oe biomass :
o Cosmetic

Reservoir tank Accumulation | —
reactor i ' pOfS
1
1
1
v
Effluent
XTRA ON

Injection

pH, DO (mg/L)

o P N W B~ 01O N 0 ©

0 5 10 15 2 - -
Time (h)
- —0-DQO (mgll) —e—pH —% DO (mglL) a I n Ia
URBK3FIN
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Demo |l. Anaerobic Digestion Technologies: Prospects of
URBIOFIN Demo I biorefinery

- mcl-PHA production with pure culture with elongation abilities

Ethanol (i.e. vinasse
from Module 1)

VFA-rich feeding

Water
Nutrients
H
A PHA-rich Additives
_) o biomass l

Accumulation
reactor

' Blending

|
|
|
|
|
v

Effluent

Agricultural film and plastic

bags _
-— alinia
URBKRFIN

urban biorefinery This Project has received funding from the Bio-Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and innovation programme under grant agreement N° 745785 55



-
URBK3-IN

urban biorefinery

URBIOFIN Demo |l
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Demo |l. Anaerobic Digestion Technologies: Prospects of
URBIOFIN Demo I biorefinery
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1st URBIOFIN Virtual
Workshop

The role of biogas/anaerobic digestion in the future of
Urban Biorefineries:
Production of higher-value biostimulants and
biopolymers with algae and bacteria (Demo |}

Victor Pérez
University of Valladolid

m %e
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The role of biogas and anaerobic digestion:

URBIOFIN Demo |l

Up to now

AD technologies have reduced significantly the amount of organic waste sent to landfill
> 18,000 operative plants in Europe are able to recover energy (biogas) and nutrients (lixiviate) from organic waste

Fiscal incentives on renewable energy production have contributed to an electric capacity of ~10,000 MW

20,000 11,000

18,000 +a% +1% 10,000
+15%

16,000 oy

4%
+6% - + 10% .
8,000
e — g +52%
" —_
E +18% Z 7000
= 12,000 E
@ +69% @ 6,000
ao o
© 10,000 i
= E 5,000 +15%
o a
5 8,000 [
.E E 4,000
2 6,000 fr:
£ 3,000
4,000 2,000
2,000 1,000
0 0
2009 2010 2011 2012 2013 2014 2015 2016 2010 2011 2012 2013 2014 2015 2016
W Existing plants M New plants W Existing capacity M New capacity
(EBA, 2018) (EBA, 2018)
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The role of biogas and anaerobic digestion:

URBIOFIN Demo |l

Today

Increasingly restrictive environmental policies ~ ——p  Circular economy directives
Higher attention toward solar/wind options = Production costs reduction by 13% (2017-2018)

End of feed-in tariffs on renewable energy production —>  High capital and maintenance cost for CHP

N
[\
)

ONo fiscal incentives @ Fiscal incentives r 0,25

0,20

0,15

0,10

Net Present Value,, (M€)
¥

AR O

L 0,05

Energy purchase price (€-kWh)

- 0,00

(ACS Sustainable Chemistry & Engineering 2020, 8 ,20, 7701-7709)
A
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URBIOFIN Demo |lI The role of biogas and anaerobic digestion:
Tomorrow

Microalgae and bacteria can transform biogas into multiple bioproducts:
* Biomethane (for natural gas grid injection or automotive fuel)

* Aminoacid-rich microalgal biostimulants U R B
* Polyhydroxyalkanoates (biopolymers)

N

urban biorefinery

Heat & Power Production Waste Treatment Biofuels Biostimulants  Fine and bulk chemicals
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URBIOFIN Demo |l PhoTosyn’rhe’ric biogas. upgljc.;ding;
Biomethane and biofertiliser
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Photosynthetic biogas upgrading:

URBIOFIN Demo |l

A sustainable process for Urban Biorefineries

Photosynthetic biogas upgrading:
* Minimum energy consumption
* Reduced operating costs

- * Reduced environmental impacts
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(EBA, 2018) (Algal Research 2017, 25, 237 -
243)
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Photosynthetic biogas upgrading:
URBIOFIN Project

URBIOFIN Demo |l
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(Bioresource Technology 2018, 263, 58-
66)

dinia
centro tecnoldgico o]l

US$ 3,000 billions

(Dunham Trimmer)

_ Aminoacid-rich fertilisers (3-

10 %w/w)

v

Agricultural field tests

— Biomasa Peninsular
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URBIOFIN Demo |l

Biogas

Polyhydroxyalkanoates (PHA) from CH ,-Biogas
Production of biopolymers

(CHa4, CO., HES)

(N2, CO., CH,)

° PHA-Enriched Biomass

(CHs, CO2, H,S)

(30-60 %w/w)

A —
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Polyhydroxyalkanoates (PHA) from CH ,-Biogas
Techno-economic analysis

URBIOFIN Demo |lI

OCHP ORaw materials @Water BOEnergy @Others @ Investment (€) M@ Operational costs (€/y) Sale revenues (€/y)
= 18 i) 8.000.000 €
o 14 7.000.000 €
2 o 6.000.000 €
§ 2 5.000.000 €
- 4.000.000 €
g 2 3.000.000€
2.000.000 €
1.000.000 €
18\ By - €
6 CHP PHA CHP+PHA
14
12 (Chemosphere 2020, 255, 126929)

10

PHA production costs (€-kg!)

Biogas-PHA production costs ~ 4 €-kg'!

Current market price = 4.2 €-kg’!

(ACS Sustainable Chemistry & Engineering 2020, 8 ,20, 7701-7709)
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Polyhydroxyalkanoates (PHA) from CH ,-Biogas

URBIOFIN Demo |lI

Sustainability analysis
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URBIOFIN Demo |lI Take-home messages

O Biogas-to-energy economic feasibility is compromised by the reduction of fiscal incentives and the decreasing
production cost of solar/wind energies

O A wide portfolio of bioproducts can be produced from biogas in waste treatment facilities

O Decreasing energy prices and new directives on circular economy promote biogas valorisation in future Urban
Biorefineries

0 Photosynthetic biogas upgrading with microalgae represents a competitive technology in the growing
biomethane market

O Biopolymer production in waste treatment facilities is an economically viable, social responsible and
environmentally-friendly alternative to current biogas valorisation schemes

-
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1st URBIOFIN Virtual

P
URBK®IN

urban biorefinery

Workshop

Q&A

PR
URBK2F

urban biorefinery
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1st URBIOFIN Virtual
Workshop

Wrap-up & closure of the workshop

Caterina Coll Lozano

Innovation Manager IMECAL S.1
URBIOFIN Project Coordinator
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