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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 at Demo-scale the economic and environmental benefits of the
Urbiofin 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 using a Life Cycle Assessment (LCA)
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Module |I.
Conversion of OFMSW to bioethanol and bioethylene
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Module |I.
Conversion of OFMSW to bioethanol and bioethylene

> Bioethylene:
91 kg Bioethylene/tn OFMSW
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Market of bioproducts

> Bioethanol.

v' Biofuel: 90% of total biofuels. Market Forescast 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)

> Bioethylene:

v Global bioethylene market size was over USD
160 billion in 2015 and is foreseen to exceed
USD 235 billion valuation by 2024
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Module Il. Conversion of OFMSW to VFAs for production of PHA.
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Market of bioproducts
> Bioplastics:

v’ Biodegradable bioplastics market is expected to double between 2014 and 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
.. . ® Cellulose
Rigid packaging p— derivatives
) Agriculture & “ 1,200
4 horticulture S ® f:l Slgi;atﬂd
1 =]
in % @ Consumer goods 5 0
15 §
. _ PHA
@ Textiles = e -
22 l- @ Others' s ® Starch blends
300 @ PLA
0 Biodegradable
2014 2019 polyesters
"ncluding electrics a electronics
‘Source: Eurapean Bioplasiics, Instiute for Bioplasiics and Biocomposites, nova-lnsiltute (2015). ‘Source: European Bioplastics, Insttute for Biaplastics and Biocompasiies, novaInsituts (2015).

More information: www.bio-based. e /markets ond waww.downloads.ifbb-hannover.de Move informotion: weaw,bio-based.eu fmarkets ond wanw, downloads.ifbb-hannover.de
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Module Ill. Biogas bioconversion to biomethane and added

value products
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Module Ill. Biogas bioconversion to biomethane and added

value products
Simultaneous Photosynthetic Biogas Upgrading and Microalgae-

based Digestate Treatment

Treated
Water BIOFERTILIZERS

Digestate

Universidad deValladolid
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Module Ill. Biogas bioconversion to biomethane and added
value pI’OdUCtS Universidad deValladolid
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value products

IChemE Sustainability
Metrics

Bio-methane

Photosynthetic vs
physical/chemical
processes

Environmental

Activated Water

HRAP Absorption
column carbon filter scrubber
Capacidad de Upgrading: 300 Nm3/h
P Pe & / Raw biogas
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Module Ill. Biogas bioconversion to biomethane and added
value products - Universidad deValladolid

EBA

European Biogas Association
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Market of bioproducts

> Biofertilizers
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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

Market Size (USD Million)

o —
Nitrogen-ixing Phosphate-solubilizing  Potash-mobilizing

m20152 =2020-p

*0Others include zing, boron, and sulfur-solubilizing  bicfertilizers
E - Estimated; P - Projected
Source: Expert Interviews and MarketsandMarkets Anall,lsis

Others™

Advantages of bio based fertilisers vs conventional (mineral) fertilisers

—

v" ltis a recovered / renewable origin bioproduct

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

v" Slow release of nutrients and improved crop yield

v" It reduces the environmental footprint of crop production
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Module Ill. Biogas bioconversion to biomethane and added

value products

BIOTRICKLING FILTER BIOGAS FERMENTER

H2S free Biogas

Recirculation
Solution

100 m3/d
Raw biogas

Pump

Universidad deValladolid
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Module Ill. Biogas bioconversion to biomethane and added
value products

Universidad deValladolid

Upgraded

Anoxic
3H)S+NO3 = 38+ 05N+ 3HO0

3H1S = 4NO3” 2350+ + 2N+ 6H™

Biotrickling
filter

Raw biogas = Based on the action of lithoautotrophs: H,S
Nitrate solution . as energy source & CO, carbon source

pH control , Nutrient . . tor: NO.-

HCI/NaOH ~ 1 solution €- acceptor: WL

" No significant CO, associated

EBRT: 2-16 min (H,S-RE: 99%)
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Module Ill. Biogas bloconversmn to biomethane and added
value products

Explore the potential of biogas bioconversion into biopolymers

Type I 0
methanotroph R?/T
n
PHASs
Biogas 5 : .
(CH, emission) = VFAs «— L | Hydrolysis
tank
f PHA content
Organic substrate (Wt %)
43.1+1.8
52.3+0.7
47.9 + 0.7
522 +2.1
53.8 + 0.8

Universidad deValladolid

HB

fraction HV fraction
(mol %) (mol %)
100 0
100 0
98 2
100 0
75 25



Horizon 2020
European Union Funding
for Research & Innovation

= BIQ-BASED Bio-based Industries
U R B @F | N NBLL?IBJE;E Consortium

urban biorefinery

The achievements

Process definition and improvements Pilot plants start the v Final orod .
DEMO activitiy. inal products requirements

2017-2018 2019-2020 2020-2021

21
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