
1 

 

 

 

     

PAYNE COMMENTARY SERIES: STUDENT COMMENTARY 

 

TURNING WASTES TO RARE VALUE 
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There remain considerable uncertainties surrounding critical mineral supply chains, and their 

relationship to energy transitions and energy security. There is clear evidence that they will play an 

increasing role, but the pathways to the future are unclear1.  As we strive for answers, one clear 

area to look is in recycling and circular economy concepts.  

 

Scaling-up Future Supply  

The mineral requirements for the energy technologies vary from one kind to the other. Minerals 

such as lithium, nickel, cobalt, manganese and graphite are critical in the manufacturing of batteries 

along with its performance, longevity and energy density. Other metals such as copper and 

aluminium are very essential for electricity transmission networks and related technologies. Rare 

earth elements on the other hand are fundamental in the manufacturing magnets that are vital in 

wind turbines and electric vehicle (EV) motors. 

It is therefore obviously true that, the production of these critical minerals can scaled-up through 

innovative unconventional ways given the natural scarcity of these minerals. Some industry players 

are blazing the trail, other can do more exploit to add to these gains. 

With China dominating many aspects of the markets for critical minerals, it is the hope that these 

novelties will help scale-up the critical mineral production from the fringes. These fringe supply 

will eventually contribute positively to the global supply chain.  

  

                                                      
1 https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions#reference-1  
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Turning Wastes to Rare Value 

The prospect of a rapid rise in demand for critical minerals – in most cases well above anything 

seen previously – poses huge questions about the availability and reliability of supply2. This has 

provoked industries to begin to look for other options. 

A good example is Rio Tinto’s Kennecott mine at Salt Lake City, Utah, in the United States. This 

is a world-class, integrated copper mining operation. Their operations include a concentrator, 

smelter and refinery and its one of the top producing mines in the world3. Kennecott has 

discovered a way to extract tellurium from refinery waste. According to the company, tellurium is 

one of the rarest elements on Earth used in many emerging technologies – like cadmium telluride 

(CdTe) solar panels, a highly efficient, rapidly manufactured, and lower-cost alternative to 

conventional silicon-based panels.  

The company in its operations had the impression that its waste materials from the smelting and 

refining of copper were rich in other metals and decided to go get them. They believed once these 

wastes which had tellurium in them when processed and treated with the right technology, over 

90% of the mineral could be recovered. This intention was clearly confirmed in the words of Gaby 

Poirier, Kennecott’s Managing Director, as “The minerals and metals we produce are essential to 

accelerate the transition to renewable energy. We’re committed to using innovation to reduce waste 

in our production process and extract as much value as possible from the material that we mine 

and process.” 

Another breakthrough by Rio Tino include the production of lithium from waste rock at Boron 

operations in California. The source of this battery-grade lithium is waste rock from mining at the 

Boron operations in California4 

Also, Rio Tinto Fer et Titane (RTFT) in Sorel-Tracy, Canada is producing high purity scandium 

oxide which is also a process of creating value from waste. The mineral is notably used in solid 

                                                      
2 https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions        
3 https://www.riotinto.com/en/news/stories/slime-into-solar  
4 https://www.riotinto.com/en/operations/us/boron  

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.riotinto.com/en/news/stories/slime-into-solar
https://www.riotinto.com/en/operations/us/boron
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oxide fuel cells and in aluminium alloys. This makes the company the first producer of scandium 

oxide in North America5. 

Clearly, returning to mining wastes to take back, has now become a major focus for critical 

minerals. This is being confirmed by Rio Tinto in their various operations across North America. 

Recycling and Circular Economy Concepts 

Energy transitions will require critical minerals in huge quantities. Consequently, the demand for 

critical minerals is ever growing. Recycling and circular economy is among the concepts being 

studied. There are more vast opportunities to be considered and explored by mining operation6. 

The role of recycling and circular economy should therefore not be moderated in the dialogue 

regarding the future of critical minerals. 

Today, it is a common knowledge that, solutions to our challenges are nigh than we think. 

Rethinking and reconstructing our old ways has always been rewarded. Accordingly, the answers 

found in the efforts to make change happen are multi-dimensional and diverse.  

Mining operations are investing diligently in waste reprocessing opportunities. The payoffs are the 

rare value they are recouping, and as a result upscaling the critical mineral supply chain. This is an 

accomplishment and there is every reason for mining industry players to continue on this tangent.   

New and innovative approaches are needed in mineral exploration and extraction processes. 

Investing in this direction will impact the economies and safeguard energy security by ensuring no 

disruptions in the critical mineral supply chain.  

This further calls for collaborative partnership between mining companies, the energy technologies 

producers, and governments.  This resilient partnership is what is needed to guarantee consistent 

critical mineral supply chains, convincing energy transition and energy security. 

 

 

                                                      
5 https://www.riotinto.com/en/news/releases/2022/rio-tinto-becomes-the-first-producer-of-scandium-oxide-in-
north-america  
6 https://magazine.cim.org/en/news/2022/taking-a-circular-approach-to-mining-operations- 
 
 

https://www.riotinto.com/en/news/releases/2022/rio-tinto-becomes-the-first-producer-of-scandium-oxide-in-north-america
https://www.riotinto.com/en/news/releases/2022/rio-tinto-becomes-the-first-producer-of-scandium-oxide-in-north-america
https://magazine.cim.org/en/news/2022/taking-a-circular-approach-to-mining-operations-
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