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OPPORTUNITY/CHALLENGE 

The sustainable use of waste Steel Furnace Slag (SFS) resulting from steel manufacturing and the 
reduction of carbon foot print involving in steel making process to tackle global climate change are 
two major environmental challenges facing humankind which need our immediate attention as well 
as long term planning.  
 

PROJECT BACKGROUND 

Among the grand challenges for engineering in the 21st century, mitigation of global climate change 
due to the elevated level of anthropogenic CO2 and sustainable use of waste materials are the two 
major environmental challenges facing humankind. Although the steel industry is a key sector 
providing a fundamental material to society, the involved reacting iron ore with a reducing agent, like 
coking coal produces large volumes of CO2 which estimated 1.9 tonnes of CO2 are emitted for every 
tonnes of steel produced. In November 2016, the Paris Agreement was ratified immediate actions 
related to the impacts and risks to environmental resources, local to national economies, and society 
resulting from a changing climate.  

The scientific community is experimenting with various emission reduction and carbon capture and 
storage strategies. Mineral sequestration of carbon with alkaline industrial residues is one such 
emerging emission reduction technology which is being researched for its ability to be integrated into 
industrial plants, where both CO2 and alkaline solid residuals are generated on site. This concept can 
be applied to the waste steel slag recycling process and to the coal-fired power generation industry, 
which produces enormous quantities of waste steel slag and coal fly ash as a solid by-product with 
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massive emissions of gaseous CO2 with the flue gas stream. Therefore, the mineral trapping of CO2 
with waste steel slag and coal fly ash can help to sustain steel slag recycling and coal-based power 
generation, while bringing added advantages to steel slag and fly ash disposal due to the favourable 
chemical changes which occur in steel slag and fly ash during the above carbonation process. 
However, mineral carbonation to date remains an immature technology due to its main drawback 
related to kinetics and extensive research is necessary to find enhancement techniques to accelerate 
mineral sequestration.  

According to Australia’s steel production report in 2016, a huge amount of steel slag continues to 
enter the waste stream due to inefficient recycling capacities in the current waste management 
practice. This project will provide one of the best solutions to this issue as it uses steel slag as one of 
the carbonation-modifiers to enhance carbonation reaction in coal fly ash. The main aim of this 
research is to investigate the applicability of steel slag as a carbonation enhancement technique on 
the accelerated carbonation of coal combustion fly ash and to study the effect of carbonation on the 
final disposal of fly ash, especially in relation to agricultural soil amendment.  
 

PREREQUISITES - UNITS, DEGREE, EXPERIENCE OR RESTRICTIONS ON STUDENT TYPES 

The candidate must have an Engineering Degree (BSc: first class) in civil, geoscience, mining or 
material with strong background in geochemistry.  

 

FURTHER INFORMATION 

Please contact the lead supervisor, Professor Ranjith Pathegama 
E: Ranjith.Pathegama.Gamage@monash.edu  
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