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1. Introduction. 

A first study on energy issues in mineral processing was made in the wake of the first oil 
crisis in 1973. The results have been published in a report from Statens Industriverk. A basic 
report has been issued by the Swedish Mining Association.  
The study was based on literature and information compiled from industry. Different mineral 
processing plants were analysed in detail regarding the energy consumption. For a plant like 
Aitik with low grade copper ore the comminution, especially the grinding is a dominating unit 
operation. About half of the electrical power was consumed by the grinding. In other cases 
like iron ore plants flotation and transportation is dominating. 
Often the energy needed for heating of buildings accounted for as thermal energy as GWh is 
much higher than the electrical power need for the process itself. 
It is well known that transportation consumes a large proportion of the energy. This is 
especially significant in the aggregates industry. Front end loaders and trucks use diesel oil 
while the process itself dominated by crushing and screening is fairly efficient. 

Another study on energy    in mineral processing and mining was undertaken in 2007 as part 
of a larger project within Jernkontoret called “Energihandboken”, www.energihandbok.se . 
The emphasis, of course is on the steel industry but there is one chapter on the mining 
industry.  
The study on the mining industry is based on literature and detailed surveys made for different 
plants by consultants on behalf of the mining companies. Consultants like Vattenfall Power 
Consultant and ÅF – Process AB have made the surveys. 

A foreign document has been obtained from Rio Tinto “Energy and climate change – 
Challenges and opportunities for the mining industry” 2007, R Batterham and C Goodes. 
Valuable input was obtained from the Mining Association of Canada. “Benchmarking the 
energy consumption of Canadian open pit mines” and “Benchmarking the energy 
consumption of Canadian underground mines”, both in 2005. 

2. How to save energy or increase the efficiency.  

There are many ways to decrease the specific energy consumption: 

-New technology 
-Control of processes and unit operations 
-Material technology. 

Comminution is often regarded as the most important area for new technology. The energy 
efficiency of comminution is considered to be low. The frequently cited figure of 1 % energy 
efficiency is nonsense. However rotary mills consume a lot of power for tumbling of balls, 
rods or rocks. Much of this is converted into low grade heath. If tumbling mills are compared 
with other types like vertical mills or HPRM a figure for the energy efficiency at 30 à 50 % 
can be calculated. An increased use of the latter type of mills is hindered by the lack of 
suitable wear materials, especially for vertical mills.  
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New technologies like the Selfrag are slowly developing to large capacities. However this 
technology may rather do a better grinding job than save energy.  
The Australian development towards the Isamill” and others represent a significant step 
forward.
Fine grinding, or regrinding of concentrates can be undertaken at fairly low specific energy 
consumption. A similar development has taken place in the industrial minerals industry except 
that the wish to maintain technology as proprietary is an issue.
The tumbling mills have developed towards much better efficiency through the application of 
simulation methods leading to better design. This is an example of stepwise progress rather 
than the revolutionary development many people are looking for. In this context the ideas of 
Evertsson regarding crushing to a finer size can be mentioned. Crushing in terms of specific 
energy consumption is always more efficient than grinding in tumbling mills. 

Materials technology, especially for wear resistant parts has been mentioned and its 
significance cannot be overemphasised. Wear of steel not only represents a cost but also the 
embedded energy for the production of the alloys and the steel. Sometimes simple solutions 
are to be preferred. The use of studs in HPRG can be mentioned. 

Besides comminution sorting, flotation and dewatering are areas where the specific energy 
consumption has decreased. 

In the area of control I believe that many of the simple solutions now have been applied. 
Those may be control of the RPM of fans and pumps and electrical engineering. 

Thermal processes are becoming more and more efficient. The work within MinFo regarding 
applied mineralogy for limestone calcining can be mentioned. An increased yield in the lime 
burning will automatically give decreased specific energy consumption. The pioneering work 
in iron ore pelletizing within LKAB to develop highly efficient processes is well known. 

3. Conclusions

The energy consumption is one important factor within the larger area “Sustainability”. 
Others are water and land. An interesting overview of this area was provided by Wotruba at 
the XXIV International Mineral Processing Congress in September 2008. The technology 
platform developed for the European Commission has the name Sustainable Mineral 
Resources and further European moves in this area can be expected.  
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