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Global warming
CO2 concentration in the atmosphere

January 2022: 418 ppm

Source: NASA



PM of Australia: Scott Morrison

Deputy PM of Australia: Barnaby Joyce

Lump of coal

Australia’s top 10 exports in 2019:
1. Mineral fuels including oil: US$88.9 billion (32.6% of total exports)
2. Ores, slag, ash: $78.6 billion (28.9%)
3. Gems, precious metals: $18 billion (6.6%)
4. Meat: $11.5 billion (4.2%)
5. Inorganic chemicals: $6.3 billion (2.3%)
6. Machinery including computers: $4.8 billion (1.8%)
7. Pharmaceuticals: $3.8 billion (1.4%)
8. Electrical machinery, equipment: $3.5 billion (1.3%)
9. Cereals: $3.5 billion (1.3%)
10. Optical, technical, medical apparatus: $3.3 billion (1.2%)



“I’d put my money on the sun 
and solar energy. What a source 
of power! I hope we don’t have 
to wait until oil and coal run out 
before we tackle that”
Thomas Edison, in conversation with Henry Ford, 1931



Ford Model T (1908)





The land of plenty
Australia energy production (19-20)

20,055 PJ

100% efficiency

18% efficiency



Two Problems

Renewable energy sources are 
intermittent

Current storage technologies are 
flammable, unsustainable, …1
2



From coal to renewable energy



Key metrics

All-iron Vanadium Zinc Bromide Iron / 
Chromium

Voltage / V <1.21 (theo) 1.15 - 1.55 1.67 1 - 1.2

Energy density / Wh/l 11.5 15 - 25 15 - 65 45

Coulombic efficiency / % 97 98.1 99 99

Round trip efficiency / % 74 85 75.9 80

Cost / USD$/kWh >200 300 - 1000 ~400 >250

Li-ion



Why RFBs over LIBs?

• Separation of power and energy
• Potentially cheaper on scale (low power/high energy)
• Some chemistries safer (non-flammable, non-toxic, …)
• Abundant raw materials?
• Flexible (easy to scale up and down)

BUT: … only if the cost is competitive!



The Very Best of Both Worlds:

Allegro Supercapacitors Allegro Redox Flow Batteries

Short term – High power Long term – High energy



Allegro Supercapacitors & Flow Batteries
Clean, green and cheap: Super-fast power for FCAS, FFR combined with utility-scale energy storage



The End


