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GENERAL DATA
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0Purification

B conversion Economic, efficient and selective

CO, purification/enrichment will be conducted by the
integration of methyldiethanolamine (MDEA)-based
absorption with the enzyme carbonic anhydrase (CA)

T
C
H” ~OH

Formic

Methanol
H

Food & Drinks

A

|
H—C—OH
H

Bioethanol

Biochemicals /

\ biomaterials )

VIVALDI - 5t CO2 Value Days 4/15




Food & Drinks

=

Bioethanol

=

Biochemicals /

\ biomaterials )

VIVALDI

— 5th CC

o Purification

T
/C\
H™"~OH
Formic
Acid
Methanol
H
H—(::—OH
H

CO, transformation is limited
by its thermodynamic
stability and kinetic
inertness. To overcome the
high energy barrier of CO,,
activation, catalysts are
required

& conversion

Why electrocatalysis?
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It can be conducted at
biocompatible conditions
(neutral pH, ambient
temperature and pressure,
physiologic salinity and under
presence of components of
microbial media)

Depending on the conditions
and electrode materials,
different products can be
obtained. Understading

ECO,R opens a plethora of
novel possibilities for CO,
valorisation as microbial

feedstock

/
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ECO,R provides a

pathway for the utilization
and (temporary) storage of

electric energy. Electricity
from photovoltaic cells, wind

turbines, or off-peak grid

powersources can be used to
drive CO, reduction
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Why Formic Acid (FA) and Methanol (MeOH)?

I CO, reduction to added-value chemicals (i.e. FA)

leads to short-term economic feasibility to
and

among similar products.

. from wastes has a higher value

(400-450 €/ton) than its cost of production 200 €/ton

i The of converting

FA/MeOH into biomass aerobically can reach 50%, while

for other C1-feedstocks it lies in a range of 20-40%.

Iv. Microbial utilisation of FA and MeOH as C-

source needs a

(MWh/tC)

V. Cultivation of microorganisms on C1-gases (e.g.
CH,, CO, and H,/CO,) has several drawbacks: low water
solubility, limited mass transfer (due to phase boundaries),
issues with storage and transportation, low yield and low
microbial productivity.

Market price of vs energy content. Lines represent
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P Pastorts\ -

Grows at optimal conditions for recovery of free organic acids: low
extracellular pH and high product concentration

Grows on MeOH and can use FA as auxiliary substrate

It can grow and produce on simple mineralic media. Industrial scale
fermentation is established

vivaldi Genetics and metabolism are well studied, a genome scale metabolic model and
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why Pichia Pastoris? synthetic biology tools are established
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3-hydroxypropionic acid (3-HP)

Lactic Acid (LA) Itaconic Acid (IA) Succinic Acid (SA)
Matsakas et al. 2018 Chen et al (2015) Yangetal (2019) Mancini et al. (2019)
AdKins et al., 2012 Lopez-Gomez et al. (2019) De Carvalho et al. (2018) EU fact-sheet
Microbial/enzymatic Microbial fermentation Microbial fermentation Chemical production
production under from C5-C6 sugars or with sugar or starch as raw from maleic acid
Current aerobic conditions with chemical hydrolysis of materials. A mixture of 1A hydrogenation.
. glycerol/glucose as lactonitrile by strong and derivatives is obtained |Fermentation of sugars by
synthesis . . . - i . .
substrate acids produces a racemic by reacting succinic wild strains or genetically
and coenzyme-B12/ mixture. anhydride with engineered well-known
NADPH as cofactors formaldehyde industrial microorganisms
kaad & Drfks 3-HPA market is still | 800-1200 (2016) kt/yr | 40 kt/yr (2015). Projection 50 kt/yr (2014)
6 Market under development: with expected growth of of 50-170-410 kt/ yr in Projection of 270 kt/yr
?F 40 kt/yr in 2015 1% per year 2025). (2025) at a CAGR 6.8%
ﬂ €/kg 1.5-2 1.30-2.30 1.5-2 1.8-3
Bioethanol
12 top building-block Monomer of PLA 12 top building-block Top 10 chemicals that
chemicals that can be | (market size was US$1.2 chemicals that can be could be produced from
= produced from billion in 2018 and a produced from biomass?! renewable resources?
biomass?! CAGR 0f 19.8% )
B;::;i’gff;,ss/ Significance | pyatform chemical for Precursor of Replacement for acrylic | Replacement for adipic
N WY acrylic acid propylene glycol, acid, maleic anhydride.  |acid or maleic anhydride.
methylene chloride and acrylic polymer. Co- Precursor of methyl Used in food,
1,3-propanediol monomer in biopolymers | methacrylate. Monomer of | pharmaceutical, personal
L . formulation polyitaconic acid care and chemical sector
vivaldt
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CASE STUDIES

Pulp & Papef
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V. SOCIETY

o RESQUREE
[RECOVERY

Tailor-made CO,
purification methods for
electrocatalytical
conversion to C;s
microbial feedstocks and
bioelectrochemical
nutrient recovery
from wastewater

WP1-2

II'SBIOPRODUGHTION

Ve SOEENY

Full acceptance of
VIVALDI’s solutions

Efficient communication and
dissemination for: industry
(adopters of VIVALDI's
bioproducts), policy-makers
(upgrading requlation) and
society (RRI and social
involvement)




SOCIETY RESPONSIBLE RESEARCH AND INNOVATION

ETHICS (WP8) GENDER ISSUES (WP8)

GOVERNANCE (WP6)

VIVALDI will ensure the effective
promotion of gender equality

Promoting junior/senior female
researchers and female in leading roles
in WPs and steering committes

(+) The Ethics Committee will ensure the
compliance with the relevant ethical an

data management regulations as well a
the code of conduct, guidelines, and
best practices for EU

A regulatory framework for the potential of VIVALDI for both
the upstream side on CO2-related measures and the
downstream side on technology/product-related measures

Helping policymakers to define novel regulations for the
) CO.-based industry (from subsidie/incentives to product

|

- labelling)
/-8 OPEN ACCESS (WP7)
SCIENCE EDUCATION (WP7) :
& SEEIETE: ENGAGEMENT (TS & WEY) VIVALDI results will be published on

Disseminate and comunicate VIVALDI's " Raise awareness of the benefits of a CO,-based industry to open access

results in the adequate channels to boost & ensure acceptance from all the societal actors (researchers, An integrated Communication and
© the interest of children and youth in ' industry, policymakers and civil society) Disseminatiom R

environmental sciences to engage them Disseminate and comunicate VIVALDI's results through the appropriate means to convey

as future researchers & several channels in a tailored and targeted manner to VIVALDI's outcomes

pursue the engagement of all societal actors.

vivaldi
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[HI- ENVIRONMENT

Reduce the environmental
impacts of BBIs & organic
acid chemical sector

LCA and circularity assessment
to quantify the
environmental benefits of
all VIVALDI's solutions

CASE STUDIES

Pulp & Papef
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W, IMAIRIKIST
V. SOCIETY

o RESOQUREE
[RECOVERY

Tailor-made CO,
purification methods for
electrocatalytical
conversion to C;s
microbial feedstocks and
bioelectrochemical
nutrient recovery
from wastewater

II'SBIOPRODUGHTION

WP1-2

v

I\ ASIVIARICE]T)

Exploitation and
business plans for all
VIVALDI s actors:

BBIs, technology adopters and
end-users of the bioproduced
organic acids

Innovation management of
VIVALDI’s outcomes

Ve SOEENY

Full acceptance of
VIVALDI’s solutions

Efficient communication and
dissemination for: industry
(adopters of VIVALDI's
bioproducts), policy-makers
(upgrading requlation) and
society (RRI and social
involvement)
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