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CO2SMOQOS PROJECT: Biogenic CO2 emissions in innovative chemicals for bio-based industries
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The Biogenic CO2 emissions in Europe: a problem or an opportunity?

Europe generates a significant amount of CO, from different green sources i.e.: biogas, bioethanol L J
and other fermentation processes, solid biomass combustion. It is estimated than more 506.7 E{
Mt/year biogenic CO, are currently produced [ 1B

= (lassification of the Co, biogenic emissions (and other alternatives sources of biogenic CO2 / other CO2 sources)

Other sources

Industrial sources (Fermentation gas)- up to ca. 100 vol. %

, of CO, Steel
0il & gas tee . .
industry production = Industrial fermentation processes
Al Coment * In-site treatment plants (anaerobic digestion treatment plants, biogas) /
ternative . . .
. R production High concentration up to CO2 100 % purity.
commoaipyes

biogenic CO, Bgiomass/

Waste Treatment plants (CO2 from biogas) —up to 40 vol.

= QOrganic fraction (Municiapl Solid Waste) treatment
Fermentation t' . Landfills
Z‘:Zrzgz bio-refineries gastieatipn =  Sewage sludge fermentation plants

Biogenic CO, =  Centralized Industrial fermentation plants (agro-waste, manure)

value chains . . s
NN VN S Biofuels Combustion Plants (Flue Gases)- up to 13 vol. %

production production - Biomass combustion
=  Biogas combustion
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Preliminary CO2 sources in Europe (aimed C-source for CO2SMOS Platform)

s : Chemicals and
Industrial Biotechnologycal E T —

Organic materials fermentation &
DECOMPOSITION N Ll ‘ Electrochemical

CO2 conversion
technologies

Organic materials Biog‘_’ilzf’ggass ‘
COMBUSTION ?

Bio-based

,'n-/

s

CO, emissions upgrading
from stationary 40-100% CO,
sources
CARBON NEUTRAL
C Oy, from combustion . . C0O; from the
[ L processes COy as by-product from industrial processes ] | atmosphere
: Biogas upgrading ] hylen Cement A bient air
: . 40 vol % N . -
stural gas : Bioathanol ] Ammania
' up to 100 vol.-% 3 e 100 val, 15 vo
[ Fermentation | efineries
up o 100 vol -%
SOURCE: Valerie Rodin et al. [ ) P ,
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CO2SMOS Concept: A CO2-to-Green Chemicals Platform Technology

for the BBIs sector

= CO25MOS ApproaCh & Concept ISSUE: Europe generates a significant amount of CO, from different
— D rdustial frmentation ofants. 2 green sources i.e.: biogas, bioethanol and other fermentation
logenic iy ndustrial termentation plants "~ o .
LTl Other Biobased Industries L) processes (> 500 Mt/year biogenic CO,)
@ Biological conversion (gas) Electrochemical conversion  Green chemical conversion AIM Con.vertlng blogfenlc Co, and biofeedstock from .BBIS into long-
: | life sustainable chemicals or bioproducts of strategic importance for
Conversion ) 5 ) . . .
technologies B'O-Aretate — CO, derlveld syngas the European bio-based industries (BBIs)
% Biological conversion (liquid) Thermochemical conversion ‘
I . :
1 I l \ SOLUTION: CO2SMOS aims to develop breakthrough and cost-effective
Formulaion |~ Buiding blocks from biogenic CO2 | BTEX Car%)g;';es routes to produce high added-value chemicals from bio-based industrial
processing l l l CO, emissions (especially from fermentation/biogas processes) and
, renewable sources (green H, and biomass), by means of a solution that
Biopolyesters / Biopolyesters Biopolycarbonates - . . . . .
combines  innovative  biotechnological and electro-chemical
Food packaging ~ Textile industry  Biomedical industry Automotive industry technologies:
applications = - Q i i iAo :
— 4 &7 e Multi-stage gas Ilgwd fermentation cascade proc?ess.
e &= 18 O O Co-electrocatalysis technology and a catalytic membrane
ol reactor (CMR) system

O Biomass conversion process driven by organic/bio-catalysts.
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CO2SMOS Concept: A CO2-to-Green Chemicals Platform Technology for
the BBIs sector

CO2SMOS OBIJECTIVES: Technologies & Products for an innovative CO2-to-Chemicals solution

The project aims to develop a Technology Platform to produce seven targeted molecules valuable for
renewable chemicals and biopolymer sector (can be considered end-products):

a CO, conversion technological toolbox allowing production of seven added-value chemicals and polymers
Polyhydroxyalkanoates (mcl-PHA and PHB)

2,3-butanediol (2,3-BDO)

Long chain dicarboxylic acids C16-C18 (LcDCAs)

BTEX and para-xylene (PX)

Cyclic carbonates

Hydroxycarboxylic acids (HCAs)

CLRRRS

The technologies will be tested and validated from lab (TRL 3-4) to pilot scale (TRL 5) and validated in final
applications for the formulation of high-performance biopolymers renewable chemicals.

8 /13
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PROJECT TECHNOLOGIES & METHODOLOGY
= CO2SMOS METHODOLOGY

v
v
v
v
v

Phase |: Preparatory activities

Phase Il: Optimisation of technologies at lab scale (TRL 3)
Phase lll: Process up-scaling and pilot plant validation (TRL 5)
Phase IV: Final formulation of new bio-products

Phase V: Full value chain evaluation

9/13
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Expected Impacts & Benefits for the BBIs & Renewable Chemicals

How CO2SMOS technologies can enhance the

, , , _ Expected impacts stated as targets in CO2SMOS
circularity and regenerative capacity of BBIs ?

|

[

i ¢ Expected impact 1: development of

| breakthrough techs for CO, conversion in
' high added-value chemicals

|

1 % Expected impact 2: design of an integrated
|

I process with zero or negative greenhouse
| gas emissions

| < Expected impact 3: new business models
|

I

[

|

[

|

[

|

[

|

[

|

[

The use of biogenic CO, as feedstock to produce renewable
bio-based chemicals is completely aligned with the
commitments and objectives set by the EU, the Circular
Economy Action Plan, the Bioeconomy Strategy, and the
European Green Deal. In particular, in line with the
Bioeconomy Strategy, CO, conversion strategies applied to
the bio-based industrial sectors will strongly contribute to:

and value chains in the CO2 utilization sector
¢ Expected impact 4. definition of targets of
the conversion process including energy
requirements, production costs and product
yields
¢ Expected impact 5: diversification of the
economic base of bio-based industries

(a) Reducing dependence on non-renewable resources
(b) Mitigating climate change

(c) Strengthening EU competitiveness and creating
jobs
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Important rol of the BBIs in the Circular Bioeconomy Policies and
Indicators: CO2 capture & utilization as a key strategy

Conc(l)r:]l;lzrctio Incentives for increased recycled content in products and standards for the reuse v The chemical indUStry is one of the most energy

of waste streams.

Plan

and CO2 intensive sectors globally. To reach
climate targets, this sector needs to accelerate the

transition towards non-fossil, sustainable and
OITEICREIEA Reduction in greenhouse gas emissions (at least 55 % by 2030, and a goal of . o
becoming climate neutral by 2050) more circular and efficient resources.

v Bio-based industries (BBIs) go in that direction by
EU taxonomy substituting fossil feedstocks with biological

. | . . to-chemical proi .
for;ustamable mproved access to green financing for CO,-to-chemical projects, residues and waste to produce greener products.
inances

v’ CO2SMOS technologies can improve the
Siglga:(:t?cse Potential restrictions for biobased plastics if used in products belonging to any of industrial vision regarding circularity and use

the product categories included in the directi . . . L
SR capacity of the biogenic CO2 emissions in the
BBIls, to to produce added value-chemicals

SMQS ‘ Workshop on Advanced Technologies for Green Molecules

directive
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Solutions for a circular biobased industry

“CO2SMOS Project which aims to develop a set of innovative cost-competitive CO2 conversion
technologies to transform biogenic CO2 emissions and renewable sources (green H, and biomass),
into high added-value chemicals by the establishment of zero waste biorefineries with negative
GHG emissions for its future implementation in the Bio-based Industries”

Th a n k yO U ! More info: www.co2smos.eu

Dr. Raul Pinero Hernan

[raupin@cartif.es]

The CO2SMOS project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 101000790




