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Utilizing all Waste Carbon

1.0

Ethanol → PE, MEG, etc.

2.0

Acetone, IPA, MEG, etc.

CO2 and Green H2



CarbonSmart™

Technology De-risked: Operating at Commercial Scale

• Industrial emissions to 

ethanol

• First commercial plant 

operating since 2018

• >24 million gallons ethanol 

produced

• >120,000 tons of CO2 avoided 

to date

• Second commercial plant 

now operational (April 2021)

• Multiple plants under 

construction/development

Operational since May 2018

15 M gpy

World’s First  Commercial

Gas Fermentation Plant

Over 100 million gpy ethanol 

operating or in development

> 1B gpy ethanol in production 

by 2025



Biology Is Capable Of Processing Chaotic Inputs
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CarbonSmart™

Ethanol

EthyleneC4-C24 OlefinsParaffins
Isoparaffins

Polyethylene

MEG PET

Ethanol: Building Block of the Future

Surfactants



CarbonSmart™

CarbonSmartTM Product Launches

Purified 
Ethanol

6

PET Resin

Consumer 
Products 
Company

Glycols and 
Surfactants

PET Fibers

Multiple 
International 

Apparel 
Companies

Polyethylene
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PET in the Circular Economy



CarbonSmart™

State-Of-The-Art Synthetic Biology Platform

Systems Biology
• Multi-Omics
• Enzymology

Modelling
• Genome-scale
• Kinetic
• Technoeconomic

AI
• Machine Learning

Automated Strain

• Anaerobic Biofoundry

Engineering

• Automated Strain Evolution

Automated Strain
Evolution

• Microfluidics

Miniaturization

• Cell-free protein synthesis

Rapid Prototyping

Advanced Toolbox
• Multiplexing
• Genome-wide
• Genetic circuits

Genetic System 
• DNA transfer
• Modular plasmids
• Homologous recombination, CRISPR

Genetic Parts
• Reporters, Markers
• Promoters, Terminators
• RBS, Codon Usage algorithms

Computer-Aided

• BioCAD

Design

Discovery
• Sequence/Knowledgebase
• Retrobiosynthesis

Today, a suite of tools across 
the development cycle have 

been developed

10 years ago, gas-fermenting 
acetogens were considered 

genetically inaccessible



Biochemistry: interconnected, alternative ‘assembly lines’

Starting Material

Product



Starting Material

Product

Likewise, there are many biochemical pathways to a product



Starting Material

Product

There are many biochemical roads to a product



Starting Material

Product

There are many biochemical roads to a productModeling Can Find The ’Best Pathway’



World-first Anaerobic Biofoundry

CarbonSmart™
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Screening of Gas 
Fermenting Microbes
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CarbonSmart™

Unlimited Flexibility

Synthetic biology 

enables the 

production of 

essentially any 

chemical

Same reactor

Same feedstock

Same process

Change production to 

meet market demand 

and maximize revenue




