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GENERAL DATA 

• LC-FNR-13-2020: Bio-based industries leading the way in turning carbon dioxide emissions into chemicals 

(21 Million Euro -RIA)

• Awarded: 6 969 835.81 €

• 16 partners

• UAB as coordinator
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& conversion Economic, efficient and selective 

CO2 purification/enrichment will be conducted by the 

integration of methyldiethanolamine (MDEA)-based 

absorption with the enzyme carbonic anhydrase (CA)
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Opportunities for electrochemical CO2 reduction 

Why electrocatalysis?
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i. CO2 reduction to added-value chemicals (i.e. FA) 

leads to short-term economic feasibility to a higher 

market price and higher energy content (MWh/tC) 

among similar products. 

ii. Biomethanol from wastes has a higher value 

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

iii. The energetic efficiency 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 minimal media and simple nitrogen 

sources 

v. Cultivation of microorganisms on C1-gases (e.g. 

CH4, CO, and H2/CO2) has several drawbacks: low water 

solubility, limited mass transfer (due to phase boundaries), 

issues with storage and transportation, low yield and low 

microbial productivity.

Figure 4 Market price of vs energy content. Lines represent 

minimum energy and CO2 costs

Why Formic Acid (FA) and Methanol (MeOH)?
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3-hydroxypropionic acid (3-HP) Lactic Acid (LA) Itaconic Acid (IA) Succinic Acid (SA) 
Matsakas et al. 2018 
Adkins et al., 2012 

Chen et al. (2015) 
López-Gómez et al. (2019)  

Yang et al. (2019) 
De Carvalho et al. (2018) 

Mancini et al. (2019) 
EU fact-sheet 

Current 

synthesis 

Microbial/enzymatic 

production under 

aerobic conditions with 

glycerol/glucose as 

substrate 

and coenzyme-B12/ 

NADPH as cofactors 

Microbial fermentation 

from C5-C6 sugars or 

chemical hydrolysis of 

lactonitrile by strong 

acids produces a racemic 

mixture. 

Microbial fermentation 

with sugar or starch as raw 

materials. A mixture of IA 

and derivatives is obtained 

by reacting succinic 

anhydride with 

formaldehyde 

Chemical production 

from maleic acid 

hydrogenation. 

Fermentation of sugars by 

wild strains or genetically 

engineered well-known 

industrial microorganisms 

Market 

3-HPA market is still 

under development: 

40 kt/yr in 2015 

800-1200 (2016) kt/yr 

with expected growth of 

1% per year  

40 kt/yr (2015). Projection 

of 50-170-410 kt/ yr in 

2025). 

50 kt/yr (2014)  
Projection of 270 kt/yr 

(2025) at a CAGR 6.8% 

€/kg 1.5-2 1.30-2.30 1.5-2 1.8-3 

Significance 

12 top building-block 

chemicals that can be 

produced from 

biomass21 

Monomer of PLA 

(market size was US$1.2 

billion in 2018 and a 

CAGR of 19.8% )  

12 top building-block 

chemicals that can be 

produced from biomass21 

Top 10 chemicals that 

could be produced from 

renewable resources21 

Platform chemical for 

acrylic acid  

methylene chloride and  

1,3-propanediol  

Precursor of 

propylene glycol, 

acrylic polymer. Co-

monomer in biopolymers 

formulation  

Replacement for acrylic 

acid, maleic anhydride. 

Precursor of methyl 

methacrylate. Monomer of  

polyitaconic acid 

Replacement for adipic 

acid or maleic anhydride. 

Used in food, 

pharmaceutical, personal 

care and chemical sector 
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Purification

Electrobioreactor

Single-step electrobioreactor

CO2 as carbon source
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fermentation of C1s to 

four organic acids, 
downstream and 

industrial validation 

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

Full acceptance of 
VIVALDI’s solutions

Efficient communication and 
dissemination for: industry

(adopters of VIVALDI’s 
bioproducts), policy-makers
(upgrading regulation) and 

society (RRI and social 
involvement)

Reduce the environmental 
impacts of BBIs & organic 

acid chemical sector
LCA and circularity assessment 

to quantify the 
environmental benefits of 
all VIVALDI’s solutions

WP1-2 WP3-4
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