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7KH RULJLQDO ÀRZVKHHW ZDV EDVHG RQ D
complex MF2 arrangement with stage
JULQGDQGÀRWDWLRQLQWZRVWHSV;36ZDV
challenged to replace this high capital and
RSHUDWLQJ FRVW ÀRZVKHHW ZLWK RQH ZKLFK
was equally effective in recovery of all primary and secondary Cu sulphides to one
¿QDO FRQFHQWUDWH ZKLOH UHGXFLQJ FRDUVH
locked Cu sulphide losses to tailings and
SiO2 dilution to the Cu concentrate.
7RDFKLHYHWKLVNLQHWLFÀRWDWLRQWHVWVZHUH
completed on a composite representative
RIWKH¿UVW\HDUVRIPLQHSURGXFWLRQDW
various primary grinds. The composite
sample selection was based on the XPS
approach of matching lithologies, mineral
types and grade distributions from the
mine block model to the sample (see article page 4, XPS Bulletin Issue 13). Sizeby-size mineralogy was then performed
on all kinetic concentrates and tailings on
the three best performing grinds. From
there, the Cu sulphide kinetics based on
liberation and particle and mineral grain
VL]HZHUHXVHGWRGHVLJQDÀRZVKHHW

GDWDTXDQWL¿HVPDVVDQGOLEHUDWLRQFODVV
of each particle size increment and measures the grain sizes of minerals to target
primary and regrind sizes. This quantitative data lends itself to simple mass and
mineral balances and makes simulation
of various process responses simple and
low cost when compared to full testing
and trial and error approach. Once established, testwork can be more focused and
cost effective.
Since 1998, XPS has institutionalized the
use of process mineralogy data to aid in
ÀRZVKHHW GHYHORSPHQW HI¿FLHQF\ DQG
robustness. This exciting highly quantitative and predictive approach has further
LPSURYHGHI¿FLHQF\RIWKHSURFHVVGHYHOopment effort and will continue to be used
DW ;36 WR UHGXFH FRVW DQG WLPH WR ¿QDO

IUR]HQÀRZVKHHWV
7KH ¿JXUH EHORZ VKRZV WKH VLPXODWHG
ÀRZVKHHW SHUIRUPDQFH RI WKH RUH ZLWK
RSWLPXP JULQG VL]H DQG ÀRWDWLRQ WLPH
selected from the mineralogical measurements in comparison with the physical
FRQ¿UPDWLRQ ODE WHVWV 7KLV VKRZV WKDW
process mineralogy can be used as a
SUHGLFWLYHWRROIRUÀRZVKHHWGHYHORSPHQW
and represents another step towards
reducing cost and time in the lab testing
on a trial and error basis. The particle
images are an example of the range of
liberation observed in the sulphides.
For more information contact
Elizabeth Whiteman, Senior Geoscientist
elizabeth.whiteman@xps.ca
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$V SDUW RI D UHFHQW ÀRZVKHHW GHYHORSment program, XPS took a new approach
to using QEMSCAN generated process
mineralogy data to improve upon an
H[LVWLQJDQGFRPSOH[EDVHOLQHÀRZVKHHW
7KH DSSURDFK UHVXOWHG LQ VLJQL¿FDQW
improvements in concentrate grade and
UHFRYHU\ SHUIRUPDQFH VLPSOL¿HG WKH
process and reduced the capital and
operating costs. The use of these novel
process mineralogy tools streamlined the
ÀRZVKHHWGHYHORSHIIRUWDQGUHGXFHGWKH
testing cost with a shorter schedule to
completion.
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The Cu orebody is known to have minHUDORJ\ RI D YHU\ ¿QH JUDLQHG QDWXUH
P VXI¿FLHQWOLEHUDWHG&XVXOSKLGHV
were present at a coarser grind to warrant a bypass cleaning circuit to minimize
entrainment of SiO2 WR ¿QDO FRQFHQWUDWH
Tailings Cu losses was achieved by miniPLVLQJ¿QHJUDLQHGFRDUVHORFNHGORVVHV
through a particle size scalp avoiding
unnecessary regrinding.
3ULRU WR DQ\ WHVWZRUN ÀRZVKHHW RSWLRQV
were modeled using Excel and the QEMSCAN mineralogy data. The QEMSCAN

Particles images from +106µm fraction sorted by decreasing Cu sulphide liberation.
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