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• Solar resource
Areas receiving a daily average DNI of 6 kWh/m2 and above are 
considered suitable for concentrating solar technologies

Potential for 
concentrating solar 
technologies – 
Australia

Comparative 
scale



• In the area with Very High solar insolation, the 
mining operations for the commodities of:

Iron, gold, copper, uranium, nickel, lead, zinc, and 
silver are in operation.

22 MJ/m2/day ≈ 6.1 kWh/m2/day

18 MJ/m2/day ≈ 5.0 kWh/m2/day

Mineral resources – 
Australia

Approximate daily insolation levels averaged over a year for Australia 
compared with the location and energy intensity of mining and 
minerals processing operations from Eglington_2013



Summary of potential high-temperature thermal decomposition applications of CST in 
minerals processing and metallurgical industries in Australia and South Africa (Adapted from 

Eglington_2013)

Metal/Mineral Process operation Characteristic 
temperature (°C)

Current 
Fuels/Reactants

Alumina Calcining 1000 → 1100 Natural gas

Cement Calcining 1000 → 1450 Natural 
gas/coal/biomass

Nickel Calcining ≈ 1100 Coal

Magnesia Calcining ≥ 1000 Natural gas

Manganese Pre-reduction

Calcination

≈ 600

> 950

Furnace off-gas/coke

Coke



Value assessment across the value chain



Cost of solar thermal treatment, 
Thermal treatment of manganese ores case study
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Cost estimates for Centrec® receiver (2.5 MWth) located at Hotazel, South Africa [Hockaday, 
2023] compared with South African grid electricity costs (ESKOM).



• Solar and mineral resources overlap
Concentrating solar energy for drying and thermal 
decomposition treatments at mining sites can reduce 
transport weight.

• Concentrating solar energy for heating 
is cost-effective compared to 
electrification

Although concentrating solar technologies require 
significant CAPEX investment, the technology is 
cost-effective compared to electrification alternatives

• Challenges exist as current 
technologies require scale-up

Concentrating solar technologies for particle 
treatment have only been demonstrated to a 500-kW 
scale. 

• Future research
Basic research into thermal decomposition in air is 
needed for minerals of interest
The scaling of reactors for solar thermal treatment is 
needed

Conclusion
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