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Fermentation at high-pressure of CO2 and H2 for acetone production by

modified Acetobacterium woodii.

Synthesis of acetone from CO2 and 
renewable H2 with modified 

Acetobacterium woodii

Culture in exponential phase 

CULTURE SPLITTING & DEPRESSURIZATION steps: 

• ABRUPT depressurization   

• GRADUAL depressurization
(timedepr = 5h)

REINOCULATION D-0h

PRESSURIZATION step
Pinit = 1 bar
Pfin = 11 bar

Modified A.woodii pre-culture grown in exponential phase

Total pressure applied

CONTROL CULTURE 
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Growth curves of modified A.woodii re-inoculated
in fresh medium after different pressurization -
depressurization protocols.

Growth curve in reactor of modified A.woodii
stressed by pressurization and depressurization
steps.

A.woodii resistance to pressurization

Inoculation in reactor (OD 0.1) in heterotrophic medium

REINOCULATION D-5h

MAINTENANCE in REACTOR
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High pressure autotrophic fermentation

10 bar AUTOTROPHIC FERMENTATION with LOW-BIOMASS and LOW GAS IN-FLOW RATEBIOMASS vs In-FLOW RATE: 
COMBINATIONS TESTED

Pressurization and gradual 

depressurization protocol

TEST PROTOCOL

1 .Heterotrophic growth: homo-acetic
fermentation on fructose

BIOCATALYST’S  METABOLIC FEATURES

3. Genetically modified to 
produce ACETONE

2. Autotrophic growth:
H2 and CO2 are fixed 

through Wood-Ljungdahl pathway 

Muller V. et al.,Biochimica et Biophysica Acta 1505: 108-120 (2001) 

Hoffmaister S. et al., Metabolic engineering. 36: 37-47 (2016))

ACETONE

H2

ACETIC ACID

Modified A.woodii

H2 and CO2 have low mass transfer rate 
in liquid solution

Increase reactor pressure to 
increase gas mass transfer rate and 

avoid gas limited fermentation

Maximized microbial fixation 
thanks to substrate availability

AD plant

H2

H2

Project 

overview
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Growth curve of modified A.woodii at 10 bar in
autotrophic liquid batch and gas continuous (30% CO2 -
70% H2 gas mix) fermentation. In-flow rate 10 ml/min.
Residual fructose is from heterotrophic inoculum.

Main metabolic products of modified A.woodii at 10 bar
in autotrophic liquid batch and gas continuous (30% CO2 -
70 % H2 gas mix) fermentation. In-flow rate 10 ml/min.

IN-FLOW RATE BIOMASS

COMBINATIONS

HIGH Biomass &

HIGH In-Flow rate
87 ml/min OD 600nm = 1.6

LOW Biomass &

LOW In-Flow rate
10 ml/min OD 600nm = 0.6

HIGH Biomass &

LOW In-Flow rate
10 ml/min OD 600nm = 1.2

BIOMASS vs In-FLOW RATE: METABOLIC PRODUCTS

ACETATE ACETONE FORMATE BIOMASS

GROWTH

COMBINATIONS

HIGH Biomass &

HIGH In-Flow rate    X

LOW Biomass &

LOW In-Flow rate    X

HIGH Biomass &

LOW In-Flow rate    X


