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Presentation Outline 

• Challenges of Recycling waste materials 
• Recycling science associated with 

transforming waste polymers as raw 
materials in steelmaking 

• Steelmakers – address new challenges by 
creating new opportunities  

• Future opportunities : ARC Research Hub 
for Green Manufacturing 



Automotive Waste 





• The traditional 3 R’s – Reduce, Reuse, 
Recycle – cannot cope with the complexity 
and volume of waste generated  
 

• Need to reimagine and innovate in our 
approach to waste management  
 

• Waste to value 



Industrial implementation at OneSteel – a 
success story  



Polymer Injection Technology 
a “Win-Win” 

Plastic or rubber 

Carbon Source 

Steel Making 

Industrial trials that have taken place at OneSteel in Australia indicate that the Polymer 
Injection technology will; 

 
Reduce electricity consumption 
Reduce total cost of production 

 
Furthermore, this technology is environmentally sustainable 

Presenter
Presentation Notes
Polymer Injection Technology is an exciting new patented process, which partially substitutes the use of coke with polymers, including rubber, as an alternate carbon injectant to produce foaming slag in Electric Arc Furnace (EAF) steel making.This work holds promise of an environmental and steelmaking win-win. Industrial trials that have taken place at OneSteel in Australia indicate that this technology willReduce electricity consumptionReduce total cost of production throughLower raw material input costs; andReduced quantity of injectant material requiredFurthermore, this technology is environmentally sustainable. CO2 emissions are reduced through lower electricity consumption and polymers that would be usually be diverted into landfill are recycled to value added steel products. This innovation offers an excellent opportunity to improve steel cost efficiency while having a positive impact on the environment through energy savings and recycling polymers, including rubber.



Research @ SMaRT Centre on Waste Tyres 

Discovered a unique and innovative way to deal with waste like used 
tyres; by transforming them into a resource by working with Industry 

Partner - Onesteel 

Polymer Injection  
Technology 

So far, 1.5 million tyres have been used for the production of 
High Quality Steel in OneSteel Industry 



Research Focus: Cutting edge sustainable materials & processes  
Emphasis: Environmental, industrial & community benefits 

SMaRT@UNSW 
Centre for Sustainable Materials Research & Technology  

http://smart.unsw.edu.au/ 

Research and Industry Partnerships 



SMaRT@UNSW 

 
• Knowledge, research outcomes and 

industry partnerships have enabled 
development of fundamental and applied 
science leading to technological advances 
in industry  
 



Partnerships  

• Industry and academic partnerships have 
a significant influence on enhancing and 
promoting innovation  
 

• Research and development plays a large 
role in fostering these connections, 
facilitating innovation and developing 
technology  



• Need for collaboration and partnerships 
with industry  
– to demonstrate that concepts work beyond a 

research environment and  
– to achieve commercial success  

 



    Glass Waste (Automotive Windscreen) 



E-Waste 
 



Industry and Research Partnerships 
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Snapshots of slag droplets in contact with 100% MC, HDPE blend, rubber 
blend, and PET blend at 1550 ⁰C as a function of time. 



Synthesis of Silicon carbide nanoparticles 

The carbothermal reduction reaction for synthesising SiC nanoparticles was conducted by 

using  silica and waste CD char in horizontal tubular furnace at 1550 °C for 1 h in the 

argon atmosphere. 

(a) Low magnification and (b) high magnification SEM images of synthesised SiC 
nanoparticles. 

Sahajwalla et al. Material Letters, 2014,  120, 259  



Conclusions 
Green Materials  

•We need to consider the introduction 
of a 4th R, which is REFORM.  
 

•Reduce, Reuse, Recycle, Reform 
 

•Materials processing including use of 
waste materials as a resource, 
through innovative thinking, will 
enhance sustainability and produce 
value-added green materials. 



Conclusions  

• Moving from “idea to impact” – transforms 
innovation into technological advances 
 

• Collaborations make this possible – 
through recognition of different strengths 
and talents in people 
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