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A SERIES of projects coordinated by 
the Centre for Sustainable Resource 
Processing and AMIRA International 
aims to exploit the major influences that 
minor elements have on product quality.

CSIRO Minerals is a key participant 
in the projects, along with nine other 
research and commercial organisations 
including the JKMRC, the Australian 
Nuclear Science and Technology 
Organisation, Mintek and Impala 
Platinum. Expected outcomes from 
these large-scale collaborations range 
from safe disposal strategies and the 
sale of previously unrecovered materials 
to enabling industry operators to 
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process a wider range of feeds.

“The behaviour of minor elements 
and contaminant materials plays a key 
role in the economic and environmental 
performances of mineral extraction 
and refining processes,” says CSIRO 
Minerals Program Manager Sharif 
Jahanshahi. “Better control and 
management of these elements offers 
the industry significant opportunities.”

CSIRO Minerals is working on two 
collaborative projects with these goals in 
mind.

The first of these projects focuses 
on increasing understanding of minor 
elements – including heavy metals 

– through improving sampling, assay 
methods and analytical techniques on a 
suite of trace-level elements in materials.

According to Dr Jahanshahi, the 
immediate priority will be to identify 
ways to minimise toxic emissions 
by adjusting process conditions and 
making process technology changes. 

“Our work will build upon the 
AMIRA P671 project, extending the 
scope to include a broader range of 
materials,” he says. “We will also be 
exploring options for upstream and 
downstream processing of feedstock and 
product, the safe disposal of waste and 
possible on-use of non-product lines.”

In a related project, CSIRO 
researchers are working to quantify the 
movement of various minor elements 
between phases during mineral and 
downstream processing of concentrates.

“We will use this knowledge to 
develop predictive models for assessing 
the leaching behaviour of mineral phases 
and waste products within the natural 
environment,” explains Dr Jahanshahi. 
“Industry can then better assess the 
stability of toxic and hazardous elements 
in tailings and slags with a view to 
developing strategies to minimise them.”

The researchers will focus initially 
on the processing of copper and 
nickel sulfide ores, before extending 
the work to lead-zinc ores
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p Chinese and Australian researchers are joining forces to develop 

a more efficient, dry method for mineral beneficiation to help 

industry reduce environmental impact and water costs.

CSIRO Minerals Program Manager Ralph Holmes says: “By col-

laborating with Beijing General Institute of Mining and Metallurgy 

(BGRIMM), we can draw on the breadth of metallurgical, scientific, 

engineering and equipment-manufacturing expertise of the two organ-

isations to provide industry with an alternative to wet processing.

“If we can eliminate the need for water in beneficiation, there is 

potential not only to reduce environmental impacts, but also to develop 

new ore deposits that until now have been uneconomic because of 

water availability, cost or environmental issues.”

CSIRO Minerals has already carried out initial investigations on a 

range of dry separation devices, particularly dry particle size classifi-

cation. “Our approach exploits a combination of natural and applied 

forces to achieve specific particle motions that produce size separa-

tion,” Dr Holmes explains. “This overcomes many of the traditional 

shortcomings of dry separation and has yielded promising initial re-

sults for iron ore fines and quarry dust.”

The proposed project with BGRIMM aims to further develop these 

methods.

“The initial step will be reconfirmation of our laboratory results for 

a broader range of materials – including samples from China – before 

expanding to pilot-scale investigations,” says Dr Holmes.

p  CONTACT
Ralph.Holmes@csiro.au
+61 7 3327 4452

DRY PROCESSING

Eliminating water in beneficiation
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