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Desktop and handheld analysers

Infra red

Raman
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Coupled PXRF and pXRD

Chemistry and mineralogy on
site in near real time
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Portable X-ray Diffraction (pXRD)

Portable and robust
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s i * Little sample required
| (~ 10 mg)

* Very little sample
preparation — crushing
to <150 um particle
Size

Data collection time —
10 mins

Unique piezo-
harmonic vibrating cell
eliminates the
problem of preferred
orientation
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Portable X-ray Fluorescence (pXRF)

* Little to no sample preparation

* Fast - min reading time 10s per
beam

* Elements from (Mg) to U
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Application of coupled pXRF-
pXRD analyses to geological
materials N A
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Brukunga Pyrite mine, South Australia
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Turning a waste stream to good

1 meter composite:
8.8 Kg powder
9.8 Kg core
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Particle size distribution

90 50
80 L] o o 45 T
__ | Drilling cuttings . | Lab pulps
35
60 <
30
Ls0 S
2 S 25
S 40 &
w 20
30 15 T
20 10 -
10 5 | .
0 0 - : : : ‘ ‘
>500um  250-500pm 125-250pm 63-125um 38-63pm  <38um >500 um  250-500 pm 125-250 pm 63-125pum  63-38um <38 um
Fractionsize Fractionsize

9 | On-site lab technology | Yulia Uvarova




Experimental setup

e Samples were taken from the
DETBrukunga2 diamond drill hole

* The core was logged

* Composite samples of drilling
cuttings were taken every 1 m

* Pulps were analysed with a
portable Olympus XRD Terra
instrument and a lab-based
Bruker powder diffractometer

* Pulps were analysed with an
Olympus Delta Premium pXRF
instrument operating in Geochem
Mode

* 20% of pulp samples were
analysed by ICP-MS and ICP-OES
by a commercial lab

* Logging, pXRF and pXRD data
were compiled
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Quality of pXRD data + SwiftMin®

Mix 1C

Na feldspar K feldspar

M Refined values H Known values

Mix3C

Quartz

Na feldspar Biotite Hornblende
H Refined values ® Known values
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Quartz
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Mix 2B

Kaolinite

Muscovite Quartz Montmorillonite

H Refined values B Known values

Mix4

Albite

_Biotite Muscovite Quartz
M Refined values B Known values
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Quality of pXRF data

Lab chemistry vs pXRF Comparison
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Proof-of-concept at Brukunga, South Australia
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Summary

Combined XRD-XRF analyses offer rapid and low-cost
characterization of geologic materials for mineral exploration and
mining industry and deliver elemental and mineralogical information
of high quality where appropriate QA/QC protocols are followed.

Journal of Geochemical Exploration 170 (2016) 1-9

Contents lists available at ScienceDirect
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Journal of Geochemical Exploration E AT

journal homepage: www.elsevier.com/locate/gexplo

Representative, high-spatial resolution geochemistry from diamond drill @ S
fines (powders): An example from Brukunga, Adelaide, South Australia
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Lab-at-Rig"
real-time
geochemistry
and mineralogy

Supporting real-time targeting
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= How — Drill hole (two weeks). Log and sample hole (one
weck). Get care shipped to Perth (bwa weeks). Get care
assayed (six wecks). Get data into detabase (two days).
Export and reay to interpret. Three month cycle.

» Lab-at-Tig™ - Drill ane = uple data
{10 mirmées). Assay sam, database and
outpubted as Level 1 pradicts (30 minues). One hous cycle.

WHAT DIFFERENCE
DOES THIS MAKE?

Reactive drilling campaigns where the next Bl can be
planned an the basic of the results of the cumrent hole, instead
of incremental progress spread put across multiple field
seasanz. This process also mnables interactive management of
Hhe "cusently” deilied Bole Shrough teal Hime Easget vectoring.
Decease the sisk of excess dolling and pat the dollass whene
they can get the bast rebum

KEY BENEFITS OF
THE LAB-AT-RIG:

* Decreased drilling costs - less hioles drilled “just in case™
and less metres deillnd beyood tacgets

* Decreased mebilisation and casp costs
» Ragid fum-over of famebs and tenements

* Desyeased likelinaod of near mises - geologists will have all
the data on hand bo elect i continue drilling if required

# Informed in real-time about intersecting interesting geology,
whether onsife or back at base

» Drilling campaign moritared at any location

» More “mineralised” holes drilled in a typical field
season due b mpid turnasound

» Uitimate Fast &
of comyersion

king of discovery mate and mtes
nspect to 2 mine

= Dramatically decreased time to report the inberval
tn the stock exchange and investors
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MAXIMISE THE VALUE OF
GEOLOGIST TIME AT RIGS

Geologists in the mining industry are time poor. Lab-at-
Rig™ will enable geclogizis to menitor the chemistry and
mineralogy of the hole as it is drilled - from the rig side,
back at camp and from head office. As well as raw data Lab-
at-Rig™ will provide the ability to sutomatically classify the
data into lithclogy and slteration groups and flag when key
element associations are i When
critical decisions need to be made the geologist can visit
the rig and make the right call with Lab-at-Rig™ real-time
geochemistry and mineralogy information 2t their Gnger tips.

THE POWER OF
COMBINED MINERALOGY
AND CHEMISTRY

Lab-at-Rig™ real-time geochesistry and mineralogy
wilt deliver to geologists reai-time chemical assays and
mineralogy. The two of these in combination will provide an
oppoctunity to quantitatively map lithologies and alteration
hales for all holes drilled, in real-time. This will cnable rapid
identification of near and far feld alteration haies which
can be followed up in 3 dynamic manner - warmes, warmer,
colder, warmer, jackpot! This also facilitstes the collection
of important geometallurgics! & mining parameters from the
time the first exploration drill bole is drilled. 3D models can
be populated from the outset and not just ‘after-the-fact’
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