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• Emissions Reduction Technologies 
• Renewable Energy Generation
• Advanced Energy Storage

2023 2030 2035

Industrial process (MtCO2-e) 32 25 21

Agriculture (MtCO2-e) 82 80 80

Transport (MtCO2-e) 98 102 95

Stationary energy (MtCO2-e) 104 96 83

Total (MtCO2-e) 316 302 279

Energy requirement (PJ) 2822 2697 2492

WAM (MtCO2-e) -64 -86 -76

Net Clean energy requirement (PJ) 2250 1929 1813
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Emission Reduction; A energy 
problem 

• Current Energy consumption by 
Renewables is aprox 553.6 Pj 

• Renewable electricity is ~350 Pj 
(total electricity generation 988 Pj)

• Current clean Energy gap ~4800 Pj:
• Transport sector is ~2000 PJ (liquid 

fuel)
• Diesel
• Aviation fuel
• Marine Fuel 

• Industry (predominantly Coal and 
Natural gas) ~2000 Pj

• Building (predominantly electricity 
and Natural gas) ~800 Pj
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Four Pillars of Clean Energy 
Technologies

 Zero Emissions Electricity 
 CCUS and CDR technologies
 Hydrogen
 Bioenergy 
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 Solar PV efficiency is 20% there 
is room to go up to 40%.

Installation
Land use 
PV recycling

 Cost of Onshore wind and 
offshore wind remains 
challenging.
 Maximizing Hydro power 

wherever possible 

Zero Emissions Electricity 



Curtin University is a trademark of Curtin University of Technology
CRICOS Provider Code 00301J

CCUS and CDR
 Scaling up of known Capture 

technologies is critical
Reducing Energy for capture 

 DAC R&D for securing future 
climate targets 
 CO2 to Liquid fuels

CO2 to SAF
CO2 to Deisel
CO2 to Methanol 
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CO2 is a thermodynamically stable molecule with the standard formation enthalpy of 
−393.5 kJ mol−1

Themodynamic (~750TWh)

~10%

X 3

~20%

Using CH4

~6

X 2

~10%

Using H2

~1%

X 0.3

~2%
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Every step we take – we loose something.

Process Intensification = SHORTCUTS = Less energy loss  
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Process Intensification 
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CO2 to Liquid Fuel: H2 is the enabler 

Carbon 
capture

CO2 
activation

Fischer-
Tropsch

Deisel / 
SAF

CDR

Green H2 from 
electrolysis 

Carbon 
capture

Methanol 
synthesis 

Marine 
Fuel

Onboard 
capture and 

storage
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Bioenergy

 Food vs Energy
 Land utilisation
 Accelerated CO2 release via 

processes such as 
Gasification/Pyrolysis/HEFA 
 Second and third generation 

CO2 based biological CCUS is 
critical for the future.



Nature Inspired Sustainable Carbon Capture 



New Developments in Electrolysis 



•SpiroPak – Ultra Low energy Gas/Liquid contactor for 
Carbon Capture – (https://spiropak.com.au/)

•Projects including fuel cells, electrolysis and 
batteries

•Various projects producing battery minerals
•Using local clay deposits for cement products (some 

CO2 mitigation)
•Green coke from biomass
•Electrolytic reduction of iron ore
•Lower emissions concrete products
•Thermal storage using CaCO3 <-> CaO
•Hydrogen transport as borohydride
•Solid state batteries
•Soil carbon assessment
•Direct iron reduction
•Modelling power grids to adapt to intermittent power.
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