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Checking Designs

e Sizing grinding

circuit equipmentis |

more art than
sclence.

* Checking sizes
usually requires a
second 'artist’.

ﬁ 6-8 kg/metr

Whole core
HQ @ 1 mintervals in
Drill core boxes
Crew|
Togoing

Core logged by site
geologists and
photographed

Sample Bagging
Each core box is <
sealed in a plastic

bag

Point Load Index
One determination pe
box

y

Prepare for Transport
Bags are packed for
shipment

CIE e M Half Saw Core
00 00 00 O | Saw in two halves

60-65 kg per interval

Arrange composites int

Half Core 1
15 m intervals

Selecst ;\églggo mm > SPI test >
for SPI every 15 m. (CL, SP1, Mod BWI)
* 8 kg

Select as many 25 mm
pieces
for SMC every 15 m to |- fx)céﬁ
give aggregate of 7 kg (Axb, )
per sample 7kg
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Different Tests for Models

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

* Must collect multiple
test samples to
operate multiple
models.
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Different Tests for Models

 Work Index based
models require:

— Bond Ball Mill Work
Index

— Bond Rod Mill Work
Index

— Bond Low Energy
Impact (Crushing)
Work Index

Procemin2008

DJIB Consultants Inc. Millpower 2000 - Example

Sample 300 One 32x16 SAG, one 22x36 ball mill

Circuit Feed
Fag = 125.0 mm
Density = 2,70 t/m?

Transfer
Tgo = 1,864 um

Product
Pan = 200.0 pum

Wic: 10.00 kW byt

Wig: 1271 kW b/t

Wigj: 13,60 kWwh/t

o

I—P

.
Primary Mill(s Secondary Mill(s

Uszble shell power: 9,391 kW
1. Dimensions = 32'@ x 16" EGL
Easag = 5.26 KW hjt

Pebble Crushers
1,559 kW usable
Epen= 0.31 KW-h/t

L. Dimensions
Ebm = 5.32 KW R/t

Usable shell power: 9,496 kW
s =221 x 36" EGL

Essbm = 9.90 KW-h/t; Circuit operating Wio=16.05 kW"h/t (118% of Wigm)

Total circuit power = Esshm+ 10.0% =

Easag + Epeb + Ebm =

10,89 KWh/t

Ball mill operating Wig= 11.2 kW*h/t = 82% of Wigm

Estimated circuit throughput: 1,785 t/h * 24 h/day * 92.09%= 39,418 t/d

example - Project #0052-02
All values are mefric unless otherwise indicated
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Different Tests for Models

« JK SimMet models require:
— Drop Weight Tests parameters A and b
— Abrasion parameter t_
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Different Tests for Models

565, COM Wabile version | 565.COM | Contact SG5 Group | 563 Offices Worldwide | SGSonSite | Stemap | Terms and Conditions |

e The Minnovex
CEET model e !

Services> Process Control f Madelling > CEET {Comminution Tool]

. Home | ceeT| CONTACT
Services w B

n B 5GS Minerals Services

P —— GRINDING CIRCUIT DESIGN AND

[ MODELLING

PRODUCTION FORECASTING

Advanced Process Winerals Services is the industry leader in

Cartrel eometallurgically enahled models for major

Flotation Froth Cam ore bodlies, The c valuation Tool

FLEET {Flatation Tool (CEET®) was int ecl to the market in 1999 and since *E-mail

then we've complete: 300 comminution

- #
] | benchmarking proj
— !
Freeoen fme CEET® s an intemnet-based software tool that enables

§ accurate design and forecasting of plant throughputs
”:'0"'”3“0” Management operating costs and grind quality. Capital investmert and
Systems production planning decisions can thus be hased on
well-defined representative data sets representing the
resource modsl. CEET® links a grinding circut design

model with the mine resource block model to:
— + Ensure throughput tonnags targets are
consistently achisved

Determine best circuit desian for the ore body
and mine plan

Imprave revenue-stream predictions for both
budgeting and metal sales.

n Optimize the mine plan for throughput and grind
qualiy.
| I e « Winimize captal investment & operating costs for
a I O r ( X desired production rates.

Trade off capital investment with variance in
throughput.
Quantify uncertairty arising from throughput

" gmm predictions:
u O r I ' l O I I e TECHNICAL COMPONENTS OF CEET®
The SGS Minerals Services Grinding Philosophy
SGS Winerals Services' philosophy is that the most

important parameters affecting both the semiautogenous
fautogenous throughput and product size are:

« ore hardness and feed distribution
« feed size relation to ore hardness

it is primarily the hardness variabilty that determines the
month-by-morth throughput and subsecuent operating
costs. Over the last 10-years, we have developed
technology that combines existing methods in
geostatistics, mine planning and mineral processing to

Iranas arrrata and conelieie madale of tha ara ks
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Drill Core Handling at Site

* Metallurgical core
should be sent the
the grinding ¢/ K
laboratory unbroken ' /7 L.
and not sawn. T s

 Drill core should be & £/
at least HQ size and = - [} &
preferably PQ size. |
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e Log the core per the
project standard
procedure.

 Forward the logs to
the Metallurgist for
partitioning core into |
composites.
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Drill Core Handling at Site

i Al '
- .4. ' " p 3L 7,
- Ny -
T
.

PR o =~ el -

. Label all boxes with hole # and

e Securely wrap or strap core to pallets and
store In shipping containers.

e Ship to the comminution lab.
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Core Sampling and Sawing

» Lay core boxes out
for inspection.

e Try to set sample
composite

boundaries at
lithology or
alteration
boundaries.



Core Sampling and Sawing

e Collect samples that
require whole core:

— Low Energy Impact
(crushing) Work
Index

— JK Drop Weight
Test

e Saw a sliver from
the side for assay.



Core Sampling and Sawing

e Cut core In half.

 Place one half back
In box and cut
second half into
guarters.



Core Sampling and Sawing

* First quarter core Is
sampled for
resource assay.

e 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 interval



Compositing

e Some samples
require larger
weights that must
be composited from
longer intervals:

— Bond rod mill, ball
mill work index

— Abrasion index



Compositing

e Sub-samples of
sequential intervals
are mixed to create
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
charges.



Interpreting Results

e Results of the three
tests are generally
related.

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



Interpreting Results

e SOome parameters
difficult to relate to
others:

— Low Energy Impact
Work Index difficult
to relate to others

— Minnovex Cl rarely
relates to results of
other tests



Interpreting Results

e Circuit design and
throughput
estimates for two
different models
depend on test Double-click tg'add'graphics
results being P O e
consistent between
the two tests.



Interpreting Results

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



Interpreting Results

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

 If not, may want to
consider pilot plant
testwork.



Interpreting Results

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



Interpreting Results

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

 The | and c terms (liberation & composition
factor) assume discrete particles embedded
In larger particles.

1 1

° = - fgcld’
R M ML g n

S

Source:W. Assibey-Bonsu
http://www.saimm.co.za/publications/downloads/v096n06p289.pdf



End of Presentation



