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Introduction
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Climate change has caused adverse impacts, losses and damages:
• Affecting food and water security
• Hindering the efforts to reach net zero emissions by 2050

Chemical industry is the third main contributor to emissions, after 
cement and steel production
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• Fossil resource 
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• Resource depletion  
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Challenge
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Emerging technologies with low technology readiness level (TRL): 1‐4

Process Simulation (PS) & Life Cycle Assessment (LCA) tool for process development and optimisation

Aim of the work
Balance biomass gasification process
Find environmental hotspots
Improve process development

Methodology
Model developed in Aspen plus v.10
‐ Validated with experimental results
LCA in Simapro v. 9.5, using Ecoinvent v. 3.9.1 
‐ 1 m³ of synthetic gas
‐ Hotspot analysis



Process scheme 
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Assumptions model: 
‐ Steady‐state
‐ Ideal gases
‐ Isothermal processes
‐ Inert ash
‐ Equilibrium Gibbs minimization
‐ Impurities: NH3 and H2S
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Results
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Synthetic gas production via wood 
chips mix gasification
Gate‐to‐gate assessment
1% Cut‐off
 Investigate the hotspots in the 

PS model via “black box” 

0,

0,05

0,1

0,15

0,2

0,25

Synthetic gas (PS) Synthetic gas (Ecoinvent)

G
W
P,
 k
g 
CO

2 
eq

.

Climate change

7

Results ‐ LCA
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Conclusion & Outlook
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Key takeaways
• The model agrees with the literature and experimental data
• Versatile applications: based on parameters and model set-up
• Gas cleaning technologies are chosen according to the aimed synthesis gas composition

Challenges
• Biomass definition and conversion (PS)
• Lack of data in databases (LCA)
• Assumptions

Outlook
• Extend the model to methanol and methane synthesis
• Set up the inventory for the LCA



Thank you for your attention
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