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Energy efficiency is important across the mining process chain
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Case Study 1 – Integrated optimisation of blasting and milling

(Mine to Mill)

Rock fragmentation in blasting can be considered as the first stage of comminution

Blasting in the mine controls the size distribution of the feed to the concentrator

• Understanding characteristics of rock  

• Choice of explosive type

• Design of blast pattern

• Blast initiation sequence and timing

Run of Mine ore 

size distribution

Valery, W. et al., 2001, Modelling and Simulation Techniques Applied for Optimisation of Mine to Mill Operations and Case Studies, VI SHMMT conference, Rio de Janeiro 3
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Case Study 1 – Integrated optimisation of blasting and milling

Optimised blast 

product finer
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Figure 8 - Comparison of ore hardness measured on baseline and validation survey SAG feed samples. 

 

To understand the relative contribution of each change, simulations were conducted in JKSimMet 

and the results are shown in Figure 9.  The results highlighted that the most significant contributor to the 

increase in throughput between the baseline and validation surveys was the change in ore hardness, 

followed by the increased blasting intensity (finer ROM PSD) and some improved circuit parameters (in 

particular the pebble crusher CSS which had been tightened significantly for the validation trials).  To 

clarify whether the ores processed during the surveys were different, drill penetration rates and the point 

load data from the pre-blast samples were checked. The results shown in Figure 10 indicated that the pre-

blast hardness of ore (as measured by the drill penetration rates and point load tests) from the validation 

surveys was harder than the baseline ore.  It was therefore hypothesised that the high intensity blasts with 

multiple primers and fast timing may have created more micro-cracks and apparently softened the ore.  It is 

important to note that this hypothesis needed to be further investigated to confirm the observations.  

  

 
 

Figure 9 - Relative contribution of changes to throughput increase (estimates from simulation) 

 

Optimised blast produces finer product Blast product has lower Bond Work Index 

and higher A*b (=“softer”)

Kanchibotla,S., et al., 2015, Mine to Mill optimisation at Paddington Gold Operations. 

Paper presented at the SAG 2015 Conference, Vancouver. 

Paddington Gold Operations, WA

Optimised

Baseline

Optimised
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Case Study 1 – Integrated optimisation of blasting and milling

Work Index reduced by optimising blast design 
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Case Study 1 – Integrated optimisation of blasting and milling

Overall energy consumption reduced by optimising blast design 
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Case Study 2 – Preconcentration

When, either through ignorance or carelessness, the miners while excavating have mixed the ore with earth or broken rock, the work of sorting 

the crude metal or the best ore is done not only by men, but also by boys and women. (Georg Agricola, 1556, De Re Metallica)
7
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Case Study 2 – Preconcentration

Preconcentration exploits certain ore characteristics which allow the separation and 

rejection of waste at early stages in the process 

Methods used in preconcentration depend on properties of the minerals in the ore 

and include:

• Screening   

• Dense medium separation

• Ore sorting 

• High Voltage Pulse + Screening

8
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Case Study 2 – Preconcentration by screening

Burns and Grimes, 1986, The application of preconcentration by screening at Bougainville Copper Ltd, AusIMM Mineral Development Symposium, Madang 1986

Bougainville Copper Panguna Mine, 1986

• Gold and copper minerals preferentially 

deported into finer sizes after blasting

• Test program measured amenability of 

major ore types

• Preconcentration by screening to 

upgrade gold and copper was viable

9
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Case Study 2 – Preconcentration by screening

Cumulative annual copper equivalent production (%)
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