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CO2 to Chemicals 
Converting CO2 emissions into intermediate and platform 

chemicals 

Global carbon dioxide emissions from 

fossil fuels and cement have hit a record 

high of 36.6 billion tonnes this year.

Key Promising Chemicals from CO2 and Current Market

Research and Pilot Scale Projects Operating to

Convert CO2 into Chemicals
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Hydrogenation and carboxylation processes have matured 

and are used in methanol and urea production, utilizing CO2
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Methanol Ethylene Polycarbonates Acrylic acid

~$40
billion

~$180
billion

~$35
billion

~$10
billion

Carbon Monoxide DME

~$12
billion

~$5
billion

Promising Startups in the CO2 to Chemicals space
Large companies join hands with startups to use the CO2 derived chemicals in their products

Volta Technology uses 
electrochemistry to 

conv ert CO2 to high-
v alue products like 

Formic Acid/ Oxalic 
Acid/Glycolic Acid. 

Photanol works with metabolic pathways of 
cyanobacteria to absorb CO2 f or producing lactic 

acid, which is used to make biodegradable plastics. 
The f irst major demo plant is in Delfzijl, Netherlands 

with a capacity of 10 tonnes per year. Commercial 
plant is expected to be operational by 2024.

Breathe, has developed breakthrough 
CO2 reduction technology that can 

conv ert CO2 into green, low-cost 
Methanol with highest net value

Twelv e uses electrochemical 
reduction to turn CO2 into 18 different 

products including carbon monoxide, 
methane, ethanol and ethylene.

FixingCO2 has electrochemical 
reactor that converts CO2 into CO 

using renewable energy . Produced 
CO is combined with hydrogen gas to 

make sy ngas that can be converted 
into liquid hy drocarbons.

Electrochaea has proprietary process and 
patented biocatalyst that converts low-cost 

electricity and carbon dioxide into grid-
quality  renewable methane

Econic’s copolymerization technologies 
allow CO2 to react with a range of  epoxides 

to make polycarbonate polyols.

C4X conv erts captured CO2 to 
ethylene carbonate. C4X claims 

their process has a high catalytic 
activ ity, good selectivity, and a 

100% atomic economy as compared 
to Shell Omega process.

RenewCO₂ uses Electrocatalytic 
Carbon Utilization Technology (eCUT) 

to produce monomers using patented 
cataly st. MEG is their current product.

ANTECY/ClimeWorks has proprietary 
technology catalytic hydrogenation

of  CO2 to produce Ethylene and other 
green chemical processes possible for 

a competitive price
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Minimum cost of 
methanol production 
is approximately 
$560 per ton through 
CO2 hydrogenation 
resulting in 
significantly fewer 
byproducts and less 
energy used in 
product purification.

Matured conversion technology

Research phase technology
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Conclusion

The short-to-medium-term potential for CO2 to chemicals is significant in reducing emissions in 

high-emissive sectors, such as cement and steel production. However, ​CO2 conversion into 

chemicals, fuels, and materials, remains under utilized in recent times due to the prohibitive 

cost of the capture and utilization steps. The market for CO2 use is expected to remain 

relatively small in the short term, but early opportunities could be developed. 
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