
TESTWORK PROGRAMS THAT DELIVER 
MULTIPLE DATA SETS OF COMMINUTION 

PARAMETERS FOR USE IN MINE PLANNING AND 
PROJECT ENGINEERINGPROJECT ENGINEERING

Derek Barratt

DJB Consultants Inc. CANADA

Alex Doll

Alex G Doll Consulting Ltd. CANADA



Outline

1.Checking Grinding Designs

2.Different Tests for Models

3.Drill Core Handling at Site

4.Core Sampling and Sawing

5.Compositing

6.Interpreting Results



Checking Designs

• Sizing grinding 
circuit equipment is 
more art than 
science. 60-65 kg per intervalFigure 2
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Different Tests for Models

• Testwork results are 
usually not directly 
compatible between 
different models.different models.

• Must collect multiple 
test samples to 
operate multiple 
models.



Different Tests for Models

• Work Index based 
models require:
– Bond Ball Mill Work 

IndexIndex

– Bond Rod Mill Work 
Index

– Bond Low Energy 
Impact (Crushing) 
Work Index
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Different Tests for Models

• JK SimMet models require:
– Drop Weight Tests parameters A and b

– Abrasion parameter ta



Different Tests for Models

• The Minnovex 
CEET model 
requires:
– Crushing Index– Crushing Index

– SAG Power Index

– Ball Mill Work Index 
(full or modified)�



Drill Core Handling at Site

• Metallurgical core 
should be sent the 
the grinding 
laboratory unbroken laboratory unbroken 
and not sawn.

• Drill core should be 
at least HQ size and 
preferably PQ size.



Drill Core Handling at Site

• Log the core per the 
project standard 
procedure.

• Forward the logs to • Forward the logs to 
the Metallurgist for 
partitioning core into 
composites.



Drill Core Handling at Site

• Label all boxes with hole # and interval.

• Securely wrap or strap core to pallets and 
store in shipping containers.

• Ship to the comminution lab.
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Core Sampling and Sawing

• Lay core boxes out

for inspection.

• Try to set sample 
compositecomposite

boundaries at

lithology or

alteration

boundaries.



Core Sampling and Sawing

• Collect samples that 
require whole core:
– Low Energy Impact 

(crushing) Work (crushing) Work 
Index

– JK Drop Weight 
Test

• Saw a sliver from 
the side for assay.



Core Sampling and Sawing

• Cut core in half.

• Place one half back 
in box and cut 
second half into second half into 
quarters.



Core Sampling and Sawing

• First quarter core is 
sampled for 
resource assay.

• Second quarter core • Second quarter core 
is sampled as either 
a core duplicate or 
set aside for quality 
control.



Core Sampling and Sawing

• Half core samples are taken:
– SPI sample as three-four 400 mm intervals

– SMC sample as fist-sized rocks grabbed along 
the intervalthe interval
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Compositing

• Some samples 
require larger 
weights that must 
be composited from be composited from 
longer intervals:
– Bond rod mill, ball 

mill work index

– Abrasion index



Compositing

• Sub-samples of 
sequential intervals 
are mixed to create 
Bond composite.Bond composite.

• Usually 8 kg to 5 kg 
from three to five 
15 m intervals per 
composite.



Compositing

• Remaining material 
from an interval is 
available for making 
flotation test flotation test 
charges.



Interpreting Results

• Results of the three 
tests are generally 
related.

• Rod Mill Work • Rod Mill Work 
Index, SPI and Axb 
usually correlate 
well.



Interpreting Results

• Some parameters 
difficult to relate to 
others:
– Low Energy Impact – Low Energy Impact 

Work Index difficult 
to relate to others

– Minnovex CI rarely 
relates to results of 
other tests
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Interpreting Results

• Circuit design and 
throughput 
estimates for two 
different models different models 
depend on test 
results being 
consistent between 
the two tests.

Double-click to add graphics



Interpreting Results

• When two methods 
do not agree on the 
relative hardness, 
the third is needed the third is needed 
as a tie-breaker.



Interpreting Results

• If third method 
agrees with one of 
the first two, then 
can design circuit can design circuit 
with confidence

• If not, may want to 
consider pilot plant 
testwork.



Interpreting Results

• Circuit design, 
throughput 
projections and 
geometallurgical geometallurgical 
model creation can 
now be performed 
using the testwork 
results.



Interpreting Results

• Grindability parameters do not lend 
themselves to common grade sample 
evaluations like Gy's formula.

• The l and c terms (liberation & composition • The l and c terms (liberation & composition 
factor) assume discrete particles embedded 
in larger particles.
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Source:W. Assibey-Bonsu
http://www.saimm.co.za/publications/downloads/v096n06p289.pdf



End of Presentation


