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Biomass-to-hydrogen/methane generic flowsheet:
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34 % 18 % 9 % 39 %Average cost frac.:
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Fossil H2
cost

Biomass gasification (Gobigas plant, 2018): 112 €/MWh
Fossil (end user, 2018): 47 €/MWh
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+ gas rec. 400 ml/min: + gas injection:
Comp.: 55% H2, 45% CO
Gas load: 0.432 L/(L*d)
GRT: 2.32 d
Stirr. Speed 30 rpm

AD manure:
HRT= 20 d
OLR= 2 g_VS/(L*d)

Stirr. Speed 60 rpm

1. Introduction 3. Batch 
tests

4. Conclusion &
Outlook

2. Continuous
process

H2CO
COH2

CH4

CH4

CH4
CH4

Molar outflows

CH4

CO2

H2

CO

Gas composition



9

Glucose

Glucose Degradation

Propionic acid Butyric acid Acetic acid H2 CO2

Homoacetogenesis

Propionate 
oxidation

Butyrate
oxidation

Syntrophic acetate 
oxidiation

CH4

Aceticlastic
methanogenesis

Hydrogenotrophic
methanogenesis

Biological conversion

Substrate/Product

Cellulose

Enzymatic 
hydrolysis

CO

9

Blank Control 1 Control 2

CO
0.25 bar

CO
0.5 bar

CO
0.75 bar

CO
1 bar

Test 1 Test 2 Test 3 Test 4

37 °C

1. Introduction 3. Batch 
tests

4. Conclusion &
Outlook

2. Continuous
process

Inoculum
Acetate

Vancomycin

CO inhibition test aceticlastic methanogenesis:



10

1. Introduction 3. Batch 
tests

4. Conclusion &
Outlook

2. Continuous
process

Cumulative CH4: Cumulative CH4, Day 9: Archaea, Day 9:
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Acetate: Propionate: H2:

CO CO

CO

Functional redundancy effect
Enrichment Anaerotignum spp. 
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compositionSyngas (H2, CO, 
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Future process evaluations:
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Thank you for your attention!
pietro.postacchini@unibz.it
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