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Introduction 

About Compact Syngas Solutions (CSS)
 Set up in 2020 to develop usages for syngas beyond power generation.
 CSS develops modular gasification technology to transform biomass and non-

recyclable waste into hydrogen-rich syngas. Our cutting-edge solutions support power 
and heat generation, carbon capture, and sustainable fuel production.

Our Vision
 To revolutionise clean energy through innovative syngas applications, promoting 

sustainability and reducing carbon footprints globally.
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Our Technology

CSS's patented gasification technology efficiently converts biomass and waste 
feedstock materials into hydrogen-rich syngas. Key applications include:
 Power Generation – Electrical generation through the adoption of gas engine technology 

(CHP).
 Heat Generation – Thermal generation through the adoption of CHP (eat Networks)  
 Hydrogen Production  – Purifying hydrogen for industrial and transport applications.
 Carbon Capture  – Innovative water-based CO₂ capture technology.
 Sustainable Aviation Fuel (SAF)  – Integrating syngas into Fischer-Tropsch processes 

for clean fuel production.
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CSS - Micro-Hub
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Power, heat and 
hydrogen

Waste/Biomass feedstock

24/7Low Carbon

Modular



CSS Leadership Team
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Karen Taylor 
Chief Marketing Officer

Jim Lavin
Chief Finance Officer

Professor Stan Kolaczkowski  
Chief Technical Officer

Support by an internal team of 12 engineering and 
operations staff



CSS Micro-Hub
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Feedstocks

Tea Prunings Clean Wood 
Chip

Bagasse Compost 
Oversize

Low Grade 
Waste Wood

RDF Pellets

CSS have used many different feedstocks in our gasification system successfully – some examples are 
shown above

Biomass Waste



CSS - Gasification System
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The patented downdraft gasification system shown above produces high quality system under a slight vacuum 
making the process inherently very safe – the process has also been through rigorous independent safety 
assessments to ensure the process meets relevant standards



CSS - Hydrogen and Carbon Capture
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CSS have a full size technical demonstration facility which is connect to the gasification system to remove CO2 
whilst separating and purifying H2 complete with a 350bar refuelling station



CSS - Micro-Hub
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Patented modular gasification system and PSA separates H2 from syngas - 
97% purity

MicroHub 500 Gasifacation System First Generation H2 PSA System



CSS - Carbon Capture
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Phase 2 – CO2 Scrubber 

CO2 4 stage scrubber scheme.

New CO2 rig recovering over 90% of CO2 
from syngas



CSS – Hydrogen Separation 
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 Second generation of PSA separates hydrogen from syngas to up to 99% purity.
 This second generation PSA has 2 stages of separation and purification to build on first 

development system.

PSA Control System Second Generation PSA



CSS - Hydrogen Compression and Refuelling
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CSS – Syngas Generation
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 Utilising the H2 and CO2 depleted 
syngas from the process.

 CSS are able to produce power to 
cover parasitic load of the plant with 
surplus available for export.



CSS Micro-Hub
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Bio-Char – Analysis
Working with Crystalchain and Puro Earth to get accreditation for Carbon Credits



CSS Micro-Hub
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SAF Production 

 Utilising waste to produce SAF through 
Fischer-Tropsch synthesis.

 Supplying cleaned syngas, post-CO₂ 
removal, for syncrude production.

 Contribute to the decarbonisation of the 
aviation sector.

 We have supplied syngas two 
companies who have successfully 
produced syncrude 
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Why CSS?
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 Patented Technology: Advanced modular 
gasification process. 

 Scalable Solutions: Flexible for power, hydrogen, 
and SAF applications. 

 Proven Expertise: Experienced leadership team 
driving innovation. 

 Sustainability Focus: Reducing emissions and 
supporting a circular economy. 

 Strong Funding & Partnerships: Government-
backed projects and industry collaborations.



Contact Details 
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Paul Willacy
CEO
Compact Syngas Solutions Ltd
01244 529 589
paul@syngas-solutions.co.uk
www.syngas-solutions.co.uk
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