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Caterina Coll Lozano
Chief Operating Officer IMECAL S.A.



ALCUDIA S.A.

> Metal mechanical company founded in 1979.
a4 > Located in L'Alcudia (Valencia - Spain)
== > High technological capacity. Experience in
vz petrochemical and refinery sectors.
> 25.000 m2 of facilities. 180 employees.

bioethanol
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v The Process is Real Feasible, Replicable and Profitable.

Proven Pre-industrial process.
Pilot plant 25 t/d from 2007.
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PERSEO Bioethanol®: Urban Biorefinery mr%o
o

loethanol

perseo

loethanol

Ciemat

Centro de Investigaciones

Collaboration with different
T eenatogs Universities, Private companies,
European Associations, Municipalities
and Public Authorities




PERSEO Bioethanol®: Urban Biorefinery mrseo
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loethanol
Biofuel, bioenergy and bioproducts
Bioethanol
Biofuel
Separation
of biowaste s Chemical building
fraction block

m) Bioproducts

Recycling ﬂ

2ES

-~

Bioenergy Bicenerzy

g‘ Bioproducts

PERSEO Bioethanol® : Sustainable process to turn bio-waste fraction

from MSW into bioethanol, bioproducts and bioenergy.
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Integrable module ioethanol
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PERSEO Bioethanol®: Urban Biorefinery mmo
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ioethanol
> Bioethanol market:

v Biofuel: 90% of total biofuels. In Europe 13 billon € 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)
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Ethylene oxide

so Butyle e

1,3‘Butadiene >
Hydrogen

Ethanol as building block for the production of valuable chemicals
(Bienfait and Ertl, 2013).
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: PERSEO Bioethanol®: Urban Biorefiner
IMEGAL v EZI’SCO

.................. ioethanol

IMECAL biorefinery Projects

2017-2021 Demonstration of an integrated ,
innovative biorefinery for the %
= transformation of Municipal IE?\l[D'LI?gAT]SQFE%
U R) B K% N Solid Waste (MSW) into new o ey
urban biorefinery BioBased products. . _
(GA No. 745785) \yBiobased Industrics

2017-2020 . -
Chemical building blocks from

== —] P E Rc A L versatile MSW biorefinery.

(GA No. 745828)

Horizon 2020
European Union Funding
for Research & Innovation

20 17 2020 Este proyecto ha recibido financiacion del programa ERA-NET CO-FUND
- BESTF3 con cofinanciacion de CDTI'y MINECO en Espafiay DECC en Reino

Unido asi como del Programa Marco de Investigacion e Innovacién, H2020, de
Waste2Bio (EXP-00098459 / SERA-20171009)

Valorization of urban wastes to | ' Ynin Europea. R
. . Centro para el
new generation of bioethanol ,ﬂi | ’ [:[]TI Duoenke

Industrial

Horizon 2020
European Union Funding -EEE

for Research & Innovation



BI0-BASED The |RPR(3 |\ consortium

% Public-Private Partrership

Demonstration of an integrated innovative biorefinery for the transformation
of Municipal Solid Waste (MSW) into new BioBased products. (GA No. 745785)

Demo Project Budget: 15 M€
Duration: 4 years project (6/2017 — 5/2021)

M EcA L www.imecal.com/perseo

(Coordinator)

ainia

www.ainia.es

www.urbaser.es

[\ atuePast  yoww.natureplast.eu




%o BASED — S
R RS The |RPR(% |\ objective

4 X Public-Private Partnership
NEW MODEL OF Biorefinery
OFMSW TREATMENT Multiple bioproducts

Higher value

2 Landiill
- Composting
" Anaerobic Digestion OFMSW
URBIOFIN -BIOREFINERY
B10-BLOCKS BIO-POLYMERS ADDITIVES
- Bioethanol - Polyhydroxyalkanoates - Bioethylen
- Volatile fatty acids - Combined PHA's - Biochemical products

- Biogas

VALUE
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URBIEFIN Biorefinery concept

urban biorefinery .
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= FRUITRIPENING BIOPLASTICS BIOPLASTICS FERTILZER || FERTILZER || BioPLASTICS
o
=4

|
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%_BASED%B IOb a Sed I nd u Stri €s gg:zzoelrzl%zn?on Funding
il for Research & Innovation

INDUSTRIES Consortium

* Public-Private Partrership
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URBK3FIN URBIOFIN: Demonstration sites

urban biorefinery

PERSEO Bioethanol® Pilot Plant CIAM Innovation Center CLAMBER Pilot Plant
- ; . ’%

Horizon 2020
European Union Funding
for Research & Innovation

%—BASED io- i
AR\ Biobased Industries

* Public-Private Partvership




Horizon 2020
European Union Funding
for Research & Innovation

URBK3FIN ?l’%l?é%l'f:[g %BIO based Ié\odnlé(s)’giluerﬁ

Public-Private Partnership
urban biorefinery

Market of bioproducts dceticacid
Ethyl acetate (CH,CO0H) n-Butanol
(CH,C00C 1) (CHOH)
. Hydrogen,) i w o vy . I)icfhyl ether
> BIOethanO| Ehame, methane, or -~ / (Caye0)
Carbon dioxide L I.J-Bc.tmdifnr
v Biofuel: 90% of total biofuels. Market Forescast in Europe: 13 billon A E P 7 (o
. Acetaldehyde Yor Ethylene oxide
€in 2030 (CH,CHO) X% / Ethylene 2" (CH0)
a a c a o o )
v Chemical Building block: Bioethanol is considered as one of the “top A o . Propylene
10” potential biobased raw materials for the chemical industry. (US § '"*f;g';{""'/

Energy Department)

Bio-;
o \EE‘tfm\n?Troducﬁon

» Bioethylene:

th v

Polye uy\ (HDH:
Ethoxylates
-
<
industr

v' Global bioethylene market size was over USD
160 billion in 2015 and is foreseen to exceed
USD 235 bhillion valuation by 2024

Polyen ylene (LDPE)

u
i n
olvents for
cid) aints & inks
i e -> EVA SA( >
80 w stanediol) 1
Styrene (Plastics, - DEG&TEG
Synthetic Bio-Rubber) PDO (Propanedioll




Horizon 2020
European Union Funding
for Research & Innovation

N . .
TRBFIN RRSGIR  qpiobased jndustrics

X . % Public-Private Partrership
urban biorefinery

Market of bioproducts
» Bioplastics:

Biodegradable bioplastics 2014 vs. 2019

® Others
1,500
v Biodegradable bioplastics market is expected to double between 2014 and 2019. S:l'.b‘!:ifvi .
.. 1,200
v" In the case of PHA market it is expected a growth from 32 to 104 Mton, mainly S “ fj j,'(‘,i;amd
. .. . . = 900
related to flexible or rigid packaging and agriculture purposes. 8
. . s 60 @® Starch blends
> BIOfertlhzerS Biofertilizers Market Size, by Type, 2015 Vs. 2020 (USD Million) 300 b
1500
0 Biodegradable
2014 2019 polyesters
. - . £
v Global bio-based fertilizers market is 2
oy § Source: European Bioplastics, Institute for Bioplastics and Biocomposites, nova-Institute (2015).
expected to reach USD 1.9 Billion by 8 More information: wavw bio-based.eu/markets ard www.downloads.ifob-hannover.de
2020 at a CAGR of 14.0% from 2015 3
to 2020 i
of Nitrogenfixing  Phosphate-solubilizing  Potash-mokilizing Others* o
u2015-e =2020-p

*Others include zinc, boron, and sulfur-solubilizing biofertilizers
E - Estimated; P - Projected
Source: Expert Interviews and MarketsandMarkets Analysis
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URBIK®FIN

urban biorefinery

The achievements

Process definition and improvements

2017-2018

Horizon 2020
European Union Funding
for Research & Innovation

ﬁ)_BASED %Bio-based Industries
INDUSTRIES Consortium

Public-Private Partnership

Pilot plants start the : _
DEMO activitiy. v" Final products requirements

2019-2020 2020-2021
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URBK&FIN

urban biorefinery

>

[ URBIOFIN Project ¥ @URBIOFIN

www.urbiofin.eu B imecal@imecal.com

as received funding from the Bio A Bio-based Industries :'“: Horizon 2020

orizon 2020 research and innovatic R T Consortium SR European Union Funding
& for Research & Innovation



= “PERCAL

Chemical building blocks from versatile MSW biorefinery

v' 12 partners covering the value chain of MSW
treatment to bioproducts

Project budget: 3.4 M€

Project coordinator: IMECA L &%I;%CO 3 years project (7/2017 — 6/2020)

T
o

Partners:
AIMPLAS  _(N\ATB oo / \
PLASTICS TECHNOLOGY N Leibniz-Institut far #seengNewData covestro

CENTRE Agrartechnik und Biookonomie

\—/
exergy

eCENER th) {C}} YPAREX

[oech RESEARCH

Horizon 2020
Fl European Union Funding
for Research & Innovation

BIQ-BASED %}Biofbased Industries
TRIES

Consortium

rinership



=2SPERCAL chemical building blocks from versatile MSW biorefinery

PERCAL will exploit OFMSW as feedstock to develop intermediate chemical products at high yield and low impurity level with huge
industrial interest.
e Bioethanol (current PERSEO Bioethanol® technology) as chemical building block.
e Lacticacid (LA) to produce:
o Eco-friendly ethyl lactate solvents by reactive distillation from lactic acid & bioethanol.
o Hot-melt adhesives in combination with maleic anhydride by reactive extrusion.
e  Succinic acid (SA) as an intermediate building block to produce polyols for the polyurethane industry.

e Biosurfactants by chemical modification of proteins and lipids from the remaining fraction of MSW fermentations.

mmn biowaste

Bioproducts\

\7

ols

!

BIQ-BASED Bio-based Industries
INDUSTRIES Consortium

Public-Private Partrership

Horizon 2020
European Union Funding
for Research & Innovation




Overall concept

Representative

selected MSW streams

N J‘
" s, | Succinic acid
& J > Lactic acid
Chemicals Ethanol
Intermediates
Final products
Q -
= |
Solvents for cleaning Hot melts Adhesives
for cardboard

Qroducts, inks...
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Polyols for

Kpol [yurethane Industry /

af

S Y

'ou

A

- &

e

=-SPERCAL chemical building blocks from versatile MSW biorefinery

Biotechnology

routes @ Carbohydrates
Green Chemistry .

routes @ Lipids

Separation and
purification

. Proteins

Enzymatic
Hydrolysis

Final products

Biosurfactant
Hydrophilic Moiety Hydrophobic Moiety
(Surfactant head) (Surfactant tail)
Biobased surfactants for
cleaning’s chemicals




=2SPERCAL chemical building blocks from versatile MSW biorefinery

Main results so far

v

v

A list of specific requirements for PERCAL’s intermediate and final products was defined.

Pre-treatment and enzymatic hydrolysis processes were optimized.

LA and SA selected strains have been used to perform small scale fermentations and identify the best strains.

LA fermentations have shown promising results with high conversion yields.

Fermentation residues were analyzed showing similar composition, rich in lipids and proteins, which will be

used for the synthesis of biosurfactants.

First tests to optimize the synthesis of final products ethyl lactate, LA based hot melts adhesives and polyester

polyols have been performed.

The study of the adaptability and monitoring of a versatile biorefinery to obtain three chemical intermediates

(ethanol, lactic acid and succinic acid) has been started.

BIO-BASED 0. i
INDUSTRIES %B'O based ot

* Public-Private Partnership

Horizon 2020
European Union Funding
for Research & Innovation




=_SPERCAL chemical building blocks from versatile MSW biorefinery

Cl percal@aimplas.es n Percal Project " 9 @PERCAL project




v B VALORIZATION OF URBAN WASTES TO NEW GENERATION OF BIOETHANOL

Waste2Bio (WASTE2BIO)
ERA-NET Cofund Bioenergy Sustaining the Future 3 ; ECAL exergy
BIOENERGY DEMONSTRATIONS OF THE EUROPEAN INDUSTRIAL BIOENERGY INICIATIVE o (e
biofuels and Validation
developer
: ey i
Project budget: 1,7 |\}|€‘ X = dea
March 2017 / M%&ézozo‘ | _ Anaerobic
By \ Biofuels process digestion

specialist specialist

WASTE2BIO Project

: Energy
Technology and MSW
Improvements s Neserminatior MARKET




v ’B WASTE2BIO PROJECT

WasteZBio

The main _objective of the WASTE2BIO project is to validate and demonstrate a global process for the production of
bioethanol as liquid biofuel and biogas from the remaining recoverable organic fraction from MSW in order to
enhance the valorization of residues, reducing energy costs and impacts from waste management and contribute to
an improved balance of GHG emissions from biofuels and to the achievement of the EU’s objectives.




V\'B WASTE2BIO PROJECT  Main results so far

WasteZBio
v' OFMSW pretreatment improved.

v PERSEO Biothanol® process optimized
v AD tests show similar/better biogas yields than fresh OFMSW.

ﬁﬁ

1




V ' 3 WASTE2BIO PROJECT

Waste2Bio
Validation and Demonstration of the Integrated Process

perseo

bioethanol

PERSEO Bioethanol®plant




V WASTE2BIO PROJECT

WastéZBio ; \W ‘1“ L |

|

. minstituto
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http://www.waste2bio.com/


http://www.waste2bio.com/

BIOREFINERY FROM ORGANIC URBAN WASTE

perseo

ioethanol

Benefits of an urban biorefinery:

Higher annual benefits, when
compared to current MSW
technologies

= |
L.

Profitability

Improvement of the performance
through the use of by-products
generated in their own processes —
landfill diversion

Evolution towards the path
of the bioeconomy defined
by the EU.

Circular Economy

Versatility to treat different
fractions of waste to obtain
maximum added value and
profitability

2
°S,

Versatility

Reduction of fossil
resources dependence in
energy and products.

Boost competitiveness,
foster sustainable economic
growth and generate new
jobs

Sustainability
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