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How can we produce sustainable energy / hydrogen and 
remove excess carbon from the sky that’s causing climate 
change, at the same time? 

…The answer comes from nature:



Leveraging on the very definition of sustainable energy:
….. Over 3 Billion years of photosynthesis, C & H cycles…

• Cellulose• Glucose

6CO2 + 6H2O → C6H12O6 + 6O2

• Photosynthesis

• Lignin

➔ Plants takes CO2 out of the atmosphere and combine it with hydrogen & 

oxygen to make carbohydrates (sugar building blocks) for growth

➔ >20 Million tonnes of plant biowaste is generated in NSW alone each year 

which either biodegrades, is burned or landfilled. This is full of recoverable 

hydrogen and carbon.



SEATA - Carbon Negative Hydrogen with co-benefits



How does SEATA thermal technology work, and how does it 
differ to conventional technologies?

….We combine the best aspects of two thermal treatments called 
pyrolysis (no oxygen) and gasification, without the usual limitations 
of each……….we do this via Chemical and Thermal looping (CTL)



Conventional 
Thermal Treatment 
/ Conversion 
Technologies:

Incineration Vs 
Gasification Vs 
Pyrolysis

Combustion systems use heat to boil water 
(requires a lot of energy) for CC turbines, 
resulting in max 34% BMP conversion efficiency 
to electricity.  

Gasification produces a fuel-gas. Clean high 
energy fuel gas could directly power a gas 
engine (avoiding boiling water), resulting in 
>50% conversion efficiency to electricity. At 
scale this has significant implications for 
peaking power and baseload generation.
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Conventional combustion & gasification uses Air to get Oxygen = ~80% waste (atmospheric nitrogen!) 
i.e. using air = significantly higher emission control & plant size/costs (high CAPEX)
➔ SEATA deliberately doesn’t use air-blown gasification.



Incineration Vs Gasification Vs Pyrolysis…Vs SEATA CTL



Incineration Vs Gasification Vs Pyrolysis…Vs SEATA CTL
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Existing Conventional Technologies:
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> Limited Scale-up, multiple units 
required, no economy-of-scale.
> Low yield to Syngas.

> Limited uses for the Syngas, not 
economic to separate H2.

> Very high Capex & Opex. Large-scale required to be 
economic, therefore centralised operation.
* O2 lost with C, adding 72% extra mass to sequester!
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SEATA – Thermal + Chemical Looping (TCL)
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➢ High Quality Products, Syngas + 
Biochar.

➢ Scalable process design.
➢ Minimised energy consumption.
➢ Minimised syngas volume, Maximised 

concentration.
➢ Controllable Syngas composition.
➢ Syngas suitable for synthesis into 

methanol, F-T, methanation, etc.



Process Intensification:
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• Ambient Pressure
• No phase change
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Biomass feed rate  = 1000 kg / h

SEATA – Thermal + Chemical 
Looping equivalent (9 x increase)

Conventional Indirectly 
Heated Pyrolysis



SEATA vs Conventional Industrial-Scale Gasification Plants (including Methanation)

No expensive ASU + No Power Plant + No High Pressure

Chemical looping simplifies gasification

• Reduced Thermal Process Energy Losses

• No Air Separation Unit (ASU)  - $$$ very high CAPEX

• No High Pressure Compressors

• SEATA at atmospheric pressure

• No slag water quenching

• No wastewater (‘black water’) treatment plant

• No Power Units

• Low power consumption

• Co-generation plant unnecessary
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Complementary/Synergistic with Conventional Technologies:  
Green & Blue Hydrogen & Conventional Renewables (solar/wind etc)

• “Nature’s Battery” - Night-time/dispatchable generation optimizes CAPEX for integrated systems for 24/7 continuous generation

• CO2 Removal to assist genuine Net Zero for integrated systems with positive footprints.

• Feedstock carbon for battery storage technologies to support solar/wind renewables 

• Sodium-Carbon Batteries – potential to help turn desal brine wastes into resources to avoid ocean disposal (Zero Liquid Discharge)

• Biochar/H2 to Enhance rNG/Biomethane production from Anaerobic Digestion (AD) 

• Potential to further assist blue and grey hydrogen (no $$ ASU unit needed, high purity CO2 facilitates CCUS applications)

• Additional Revenue streams from co-benefit markets (carbon commodities & removal credits) to optimize CAPEX and OPEX

• Potential for further emissions reduction and displacement/avoidance credits (including via CCUS applications) in addition to 

providing carbon dioxide removal (CDR) credits via biochar. 

• Provide additional “green” jobs, notably in rural and regional areas



Thankyou. Questions?
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