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PERSEO Bioethanol®: Urban Biorefinery. The company IM : B L
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» Metal mechanical company founded in 1979.
S > Located in L"Alctdia (Valencia - Spain)

w0 > High technological capacity. Experience in
* . 4 petrochemical and refinery sectors.

> 25.000 m2 of facilities. 180 employees.
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’ 244 Mt MSW generated in Europe (Eurostat 2016)
! Recycling 29%

+ Landfill 24%

»“# Incineration 27%
*.- . Composting and Digestion 16%

About 100 Mt of municipal blowaste is generated every year in Europe.

Y Only about a third (30 Mt) of this was separately collected and composted and/or
+ digested (European Compost Network (ECN))
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Municipal solid waste treatment in 2015
EU 28 + CH/N/ICE

20%

10%

Separate collection and composting of biowaste
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o J preparation/implementation
W 'Waste-to-Energy
MW Recycling Only limited collection of biowaste

* : M4 data |maost repent daks svsikable) 3
=%, 3017 data [meost recent data available COmposting Source: EUROSTAT 2017
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New Waste Ieglslatlon (22 may 2018)

«#  » Mandatory separate collection of bio-Waste: 31/12/2023
"" - » Maximum 10% Iandflll of MSW 2035

b

4 Biowaste treatment is a big issue in Europe and WorIdW|de
g demanding Sustamable and competltlve waste treatment process
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BIOREFINERY FROM ORGANIC URBAN WASTE I M %A
—

bioethanol v The Process is Real, Feasible, Replicable
and Profitable. | Eﬁwano,ﬁ O

Bl -
i
-

v Proven Pre-industrial process.

Pilot plant 25 t/d from 2007.
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Technology:

» Simple biotechnological process.
» Compatible with the existing MSW treatment facilities.

> Better economical results than current MSWT
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. BIOREFINERY FROM ORGANIC URBAN WASTE .
PERSEO Bioethanol® Process I M ECA L
*From sorted OFMSW mrsm
PERSEO + AD bioethanol®
Municipal o mrseo [,
Solid Waste bioethanol
v ! y !
BIOWASTE > Bioethanol Biogas Biofertiliser
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PERSEO + WTE

Municipal FZI’SCO
Solid Waste bioethanol fr

v y '
BIOWASTE R Bioethanol Bioenergy + 50%
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PERSEO + composting

punicipa =l perseo
] bioethanol —>

Solid Waste
v ' '

Bioethanol

Biofertiliser

B Y

BIOWASTE

v




Biorefinery Projects

2017-2021

P
URBKZFIN

urban biorefinery

2017-2020

===PERCAL
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WasteZBio

Demonstration of an integrated
innovative biorefinery for the
transformation of Municipal
Solid Waste (MSW) into new
BioBased products.

(GA No. 745785)

Chemical building blocks from
versatile MSW biorefinery.
(GA No. 745828)

Valorization of urban wastes to

new generation of bioethanol
(EXP-00098459 / SERA-20171009)

IMEGAL

BIQ-BASED
INDUSTRIES

* Public-Private Partvership
Bio-based Industries
Consortium

ALt Horizon 2020
MRS European Union Funding
for Research & Innovation

Este proyecto ha recibido financiacion del programa ERA-NET CO-FUND
BESTF3 con cofinanciacion de CDTI y MINECO en Espafia y DECC en Reino
Unido asi como del Programa Marco de Investigacion e Innovacion,
H2020, de la Unidn Europea.

Centro para el
1 MINISTERIO Desarrollo
VR Tecnolégico
Industrial
Horizon 2020
European Union Funding -Ei

for Research & Innovation



%—BASED Bio-based Industries
INDUSTRIES Consortium

* Public-Private Partnership

Horizon 2020
European Union Funding
for Research & Innovation
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e Demonstration of an integrated innovative biorefinery Ibioethanol@
U R B@: N for the transformation of Municipal Solid Waste
arbe n Blerafinery (MSW) into new BioBased products (GA 745785)

Project Budget: 15 M€ (Grant 10.9 M£).
4 years project (6/2017 — 5/2021)
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The ObJ eCtlve | ! E Consortium i for Research & Innovation

Public-Private Partrership

oo OF PEr>e0

CRMPOSing OFMSW TREATMENT
Anaerobic Digestion

-
URBK2FIN

urban bhicrefinery

OFMSW

URBIOFIN - Biorefinary

BIO-BLOCKS BIO-POLYMERS ADDITIVES
- Bioethanol - Polyhydroxyalkanoates - Bioethylen
- Volatile fatty acids - Combined PHA's - Biochemical products
- Biogas
VALUE

Te) i RPN Horizon 2020
BIO-BASED %)Bm based Industries Eum ) _
* x pean Union Funding
INNDLUISTRIFS Consortium b for Research & Innovation

Public-Private Partnership




BIQ-BASED Bio-based Industries |[JESSEEN Horizon 2020 .
< NDUSTRIES %\ PSR European Union Funding
) ) Public-Private Partnership £ for Research & Innovation

an biorefinery

Ibioethanol

Project Challenges

v’ To tackle the issues inherent to MSW treatment, such as variability in composition
(seasonality and geographic location) and presence of inhibitors to downstream
biotechnological processes.

v’ To validate the whole value chain at demonstration scale (TRL 5-7).

v’ To demonstrate the large-scale, economically competitive deployment of treatment
and conversion technologies of the OFMSW into final or intermediate products.

v’ To validate safety, quality and purity of the products in order to meet commercial
and/or regulatory requirements.

v’ To assess the environmental and socio-economic performance of the whole value
chain throught a Life Cycle Assessment (LCA)
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urban biorefinery
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| Upgrading bioethanol®
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Module 1. IMEéAL
Conversion of OFMSW to bioethanol and bioethylene

Non-organic

(Recycling)
PERSEO Bioethanol® Pilot Plant

MSW sy Sorting — OMSW

Vinasse
W _>
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[ BioETHANOL [St—>
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[ BIOETHYLENE |

PRODUCTS

APPLICATIONS

[ FRUIT RIPENING J
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BIQ-BASED %OBio-based Industries
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urban biorefinery

Market of bioproducts EEFS@O

ioethanol®

L]
> BlOEtha nOI' Acetic acid
Ethyl acetate (CH,CO0H) p-Butanol

(CH,CO0C,H,) (CHLOH)

Hydrogenin,) W\\"" :y . Diﬂhﬂr‘tlher
v Biofuel: 90% of total biofuels. In Europe 13 billon € in 2030 Ethane, methane,or A G

'+ 1,3-Butadiene
(CyHa, CHL, €O (CHo

v' Chemical Building block: Bioethanol is considered as one of the “top v ;
T c 3 c c . Acetaldehyde Y Ethylene oxide
10” potential biobased raw materials for the chemical industry. (US )y, / Ethylene %> (0
Acetone \ v: ‘I Propylene
Energy Department) e A

(I-CaHy)

Bio-
/__.__j?h g_thancil Produch' on

> Bioethylene:

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

High Density
Polyethylene (HDPE)

Low Density
Polyethylene (LDPE)

flaald B8N Polyglycolss
(Costmetics Industry)

Linear Low PE (LLPE)

EDC - Ethylene Dichloride

-> VCM -> PVC

Acetaldehyde
{Acetic Acid)

i Winyl Acetate -> EVA

Styrene (Plastics, DEG & TEG

Synthetic Bio-Rubber)

. - PRO (Proy panediol)
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Module Il. Conversion of OFMSW to VFAs for production of PHA

:)loethanol
CIAM Innovation Center CLAMBER Pilot Plant
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Horizon 2020
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Market of bioproducts
> Bioplastics: pebiodhlnseoo,@

v’ Biodegradable bioplastics market is expected to double in 2019.

v In the case of PHA market it is expected a growth from 32 to 104 Mton, mainly related to flexible or rigid
packaging and agriculture purposes.

Biodegradable bioplastics markets 2014 _ Biodegradable bioplastics 2014 vs. 2019
® Others
® Flexible packaging 1,500
o , ® Cellulose
Rigid packaging derivatives
Agriculture & @ 1,200
T4 horticulture S @ Koy oaraie
: (=]
2E i35 . ® Consumer goods %‘ 900
o . PHA
J @ Textiles g - S
22 , ® Others' = ® Starch blends
300 @ PLA
0 Biodegradable
2014 2019 polyesters
Including electrics & electronics
‘Source: Eurapean Bioplasiics, Insituste for Bioplustics and Biocomposites, nove-Insitute (2015). ‘Source: Eurmpean Bioplastics, Insttute for Biaplasiics and Biocompasiles, novaInsiituts (2015).

More information: waw, bio-based.eu/markets ond wunw, downloads.ifbb-hannover.de Move information: wanw, bie-based.eu fmarkets and waw.downloads.ifbb-hannover.de
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Module Ill. Biogas bioconversion to biomethane and added

value products EEWI'SIGO
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bioethanol®

> Biofertilizers

v Global bio-based fertilizers market is expected to reach USD 1.9 Billion by 2020 at a CAGR of 14.0%
from 2015 to 2020

Biofertilizers Market Size, by Type, 2015 Vs. 2020 (USD Million)
1500

Advantages of bio based fertilisers vs conventional (mineral) fertilisers

—

v' ltis arecovered / renewable origin bioproduct

v" It improves soil quality/health and not only crop productivity
v It contains higher components and nutrients concentration
v" |t offers easy manipulation and application in field

%= it v" Slow release of nutrients and improved crop yield

Mitrogerfiking  Phosphate-solubllizing  Potash-mobilizing

b v" It reduces the environmental footprint of crop production

*0Others include zing, boron, and sulfur-solubilizing bicfertilizers
E - Estimated; P - Projected
Source: Expert Interviews and MarketsandhMarkets J‘:lnal"'ﬁis

Market Size (USD Million)
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urban biorefinery

The achivements

v’ Feedstock requirements

Pilot plants start the
DEMO activitiy.

Horizon 2020
European Union Funding
for Research & Innovation

Bio-based Industries
Consortium

IMESA

Ibioethanol®

¥ Process definition and v' Final products requirements

improvements

20



Benefits of an urban biorefinery: |ME6AL

o 0 Versatility to treat different

Higher annual benéefits, o fractions of waste to obtain
when compared to current maximum added value and
= MSW technologies . rofitabilit
ey : @ @ profiabity
Profitability Versatility

Reduction of fossil
resources
dependence in energy
and products.

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

ZEROWASTE

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

Waste is aresource:

Circular economy.
Circular Economy Sustainability

Boost competitiveness,
foster sustainable
economic growth and
generate new jobs
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urban biorefinery

[ URBIOFIN Project W @URBIOFIN
www.urbiofin.eu BJ imecal@imecal.com

L hasirecelved TlNdINdiiuy \ Bio-based Industries M Horizon 2020
2 European Union’s Horizo . Consortium '.* *.‘ European Union Funding

greement N° 745785 B erl = for Research & Innovation
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