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Some basic facts…

▪ The Clydach refinery began life in 1902

▪ The nickel refining technology is based on the ‘Mond’ process

▪ 1 kg of product nickel generates around 14 kg CO2 emissions

▪ Global production of nickel was 2.8 million tonnes in 2021

▪ The Clydach operation generates ~65,000 tonnes of CO2 annually*

▪ The refinery is a Tier 1 COMAH site

▪ The question was posed, could research into algae at SU be 

deployed industrially to mitigate some of this CO2?

▪ The technology readiness could then be evaluated

▪ Risk assessments

▪ Cost benefit analysis

▪ Business case generation

*Aspire: Industrial Fuel Switching: Project ASPIRE F435-WP11-2 Vale IFS Project ASPIRE Nov19 V1.





What are Algae ?

▪ They are fastest photosynthetic organism on the planet

▪ They can consume 1.8 kg CO2 kg-1 of biomass produced

▪ They also need nitrates and phosphates to grow

▪ They do not compete with terrestrial food crops

▪ They are natures natural pollution control agents

▪ They produce a range of products that are very useful

FertilisersFood and Feeds Cosmetics

and a range of others: fuels, proteins, lipids, anti-oxidants…etc. 



What have we done so far:

▪ Nutrient recovery

▪ Highly successful at recovering and formulating algae feeds from anaerobic 

digester wastes

Reformulation using membranes

See

Water Research, 80, 80-89.

J. Membr. Sci., 464, 86-99.



Activities at Vale:
▪ Scaled up to 15,000 L Photobioreactor 

 using industrial CO2 emissions

Check us out on youtube

https://www.youtube.com/watch?v=agbypkuv3os 

Membrane plant for 

algal harvesting

https://www.youtube.com/watch?v=agbypkuv3os


Current activities:
▪ Tailored production using light stress

Increased protein by 30%

See 
Bioresource Technology, 221, 607-615.



Product formation from algae:

▪ Downstream harvesting and recovery using membranes

See: Bioresource Technology, 221, 607-615 and Environ. Sci. Technol., 48, 845-853.
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Making the business case – high value products:

Phycoerythrin production Phycocyanin production



Overall algae can create a true circular economy
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