
Gasification for Negative 
Emissions



Who We Are

Supergen Bioenergy Impact Hub 

Projects

❑ Team – Left  →  Right

❑ Dr Fabian Ejim - Postdoc 

(Aston University)

❑ Dr Scott Banks – Lecturer, 

Lead Investigator (Aston 

University).

❑ Srigan Moharir – PhD (Aston 

University)



Research Areas
Gasification-to-Hydrogen Pathway

❑ Investigating hydrogen production from biomass using gasification, focusing on efficiency, 

selectivity, and process integration.

Process Optimisation

❑ Developing and refining gasification process parameters

❑ To improve syngas composition, energy efficiency, and reactor performance for 

commercial viability.

Catalyst Development, Characterisation, and Optimisation

❑ Designing and testing catalysts, maximise hydrogen yield, minimising tar formation, 

improving reaction kinetics

Carbon Capture

❑ Integrating carbon capture technologies within the gasification process



Why this Research Area?

❑ The UK has promoted gasification within its net-zero and sustainability strategy.

❑ Yet 80–90 % of UK projects have failed to achieve continuous commercial operation.

❑ Reports: Supergen 2019, BEIS 2021, Tolvik 2024, UKWIN 2024, IEA 2025

❑ Ongoing barriers:

➢ Technical & Process Challenges

➢ Feedstock and Upstream Issues

➢ Economic and Financial Barriers

➢ Operational, Environmental, and Safety Hazards



How We Do It - Demonstration System

❑ Bubbling Fluidised Bed Gasifier

❑ 200 g/h micro-pilot plant

❑ A pressurised system 10barg

❑ Temperatures ~ 650oC

❑ Inlet gases ~ Air and Steam

❑ Formulate a novel bimetallic 

catalyst



Process

❑ Feedstocks, woodchips, pellets, 

RDF, liquid effluents

❑ Using novel bimetallic catalyst 

NiW/α-Al₂O₃: (Nickel (Active Site), 

Tungsten (Promoter), α-Al₂O₃ 
(Support)

❑ WGS reaction pathway

❑ Produce clean H2-rich syngas

❑ Catalysts recovery

❑ CO2 capture



Process Optimisation

❑ Generate experimental data

❑ Develop a CFD model for BFB 

Gasifier

❑ Input experimental data into CFD 

model

❑ Run simulations

❑ Use CFD results to guide 

experiments

❑ Optimise operating conditions



MEASURING IMPACT - Building Case Study

Our framework to capture, validate and communicate our research impact:

1. Scientific

Output

2. Industry

Engagement

3. Policy

Influence
4. Skills &

Capacity

❑ Peer-reviewed 

journal papers

❑ EUBCE 

Conference, 

IEA, ERA 

Workshops

❑ Open-access 

datasets & 

model

❑ Feedstock 

collection and 

data sharing

❑ Industry 

Collaborators – 

Enhance 

productivity

❑ Joint grant 

application

❑ GGR 

consultation 

responses

❑ DESNZ 

biomass 

sustainability 

submissions

❑ Netr2Zero CDT 

training

❑ HYDEX 

Summer school 

engagement

❑ Cross-sector 

knowledge 

transfer



Thank you

Get in touch

Internal and external collaborators are welcome

Dr Scott Banks and Dr Fabian Ejim

s.banks@aston.ac.uk and f.ejim@aston.ac.uk

Supergen-bioenergy@aston.ac.uk

www.supergen-bioenergy.net

mailto:f.ejim@aston.ac.uk
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