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Performance Comparison - pXRFs Talk OUtIine
— Mining Mode

— Soil Mode

Certified Reference Materials

Influence of batteries on hand held units
Deterioration of instruments performance
Beam times (accuracy and precision)
Geochemical Mapping

— Terrain mapping

— Province mapping & Mineral discovery
Raw vs LOD data

Conclusions







Manufacturers Olympus Innov-X Thermo-Niton

pXRF Instrument Delta Premium XL3t 950s GOLDD+
Anode
Tube Voltage (kV

max)

Tube Power (pHA

max)

Resolution (eV)

Detector area

Power Source Used

Element Range Mg (Z12) and greater
Application Modes Mining and Soil Modes
Cycle Time 120 seconds in Mining 180 seconds Soil Mode

Propylene3



Fe wit %

Baseline Response (Mining Mode):&
NIST2709a
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What happens when more
instruments are tested?
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Baseline Response (Soil Mode) i

NIST2709a
40000
e Standard - NIST2709a in plastic cup
3000 * Instruments set up in stand )
38000 ——— ° Instruments run on battery power _
e Continuously run over 5 hour period
37000 —— « Beams set for a 180sec cycle for 100 readings -
36000 01
35000 [——————————————————— — — — - — TNO1
24000 CRM value
CRM -33600 ppm Fe
33000 -23D
32000 +asb
31000 on .
. Same “Y” axes as mining mode — no data!
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Fe ppm
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Cr ppm

Baseline Response (Soil Mode)
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Mixing data from
different Instruments

e Variation in instrument response has significant
implications when mixed.

TN-01
. TN-04

' Fe pprh
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Influence of Batteries on Analysis
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Influence of Batteries on Analysis
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Influence of Battery's
Cu in soils

Levelled data
Post processing

Medium - Soils
Grid = 200 x 40m
n=1250



Repeat baseline response — Mining Mode
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® 10 - : :
= » Standard - NIST2709a in plastic cup
W20 - — * Instruments set up in stand
% 20 * Instruments run on battery power
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3D Model of Drill Data

Integration of pXRF data with conventional Au (AR) analysis
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Influence of Beam Times
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Instrument comparison
Innov-X vs Niton (30S)
. ol

n=300 | Min|Max|Mean| Sdev
As_Ol | 0.6 | 170 |23.67|25.39|11.05

As_TN |LOD| 168 | 24.22 | 25.77|38.77
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Analysis of samples were conducted identically
e Innov-X & Niton have similar accuracy

Innov-X has far better precision than Niton
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Geochemcial Mapping

e Commercial laboratories take weeks to
months for results especially when shipping
from remote locations

 pXRF allows for real time “fit for purpose”
data to be collected.

* Using samples collected by Geological Survey
of Western Australia (GSWA) we reanalyzed 14
vear old samples with BR, Ol and TN pXRF.




Nickel Response
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Ni_ppm : Ni_B_ppm
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MNi ppm | Ni B ppm | Ni N ppm | Ni_ O ppm
Min 3 1 0.055 0.5
Max 271 238 267.56 248
Mean 35.48 35.84 60.69 26.52
Sdev 23.58 22,22 38.84 24.23
R5D 06.48 62.00 64.00 91.38




Copper Response

Cu_M_ppm
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Geochemical Mapping

Weekly Time Slices (2 year)
Images of Ni

~48,000 samples collected over 100
strike Km on a 1000 x 100m grid



Nickel Time Slices
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NOTE 4 month field break
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Akelikongo: Drilling

Ni images with Drill holes Cu images with Drill holes




ASX: 15/07/2014 Progress Report
Kitgum-Pader
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Ultramafic high Ni background

Mixed ultramafic and country
rock

Country rock

33m @ 0.34% Ni
Incl. 15-25m @ 0.50% Ni

%
36
Pit Gossan \}¢ ¥ ' = Drillhole No, prefix LMRO

XRF Rock samples
up to 0.48% Ni o
& 0.65% Cu w100 ‘ . 28

Mineralised at end of hole

0-27m @ 0.46% Ni 1 38m @ 0.40% Ni
Incl. 9-21m @ 0.62% Ni EOH
& 0.12% Cu

. . .
55m @ 0.62% N X 979 \ v//4 Mineralized zone
e , £85I V71 >0.4% Ni & >900 ppm Cu

EOH , 01 ) .
7-30m R Q Ultramafic complex (high MgO)

25m @ 0;,56% Ni X % 46m @ 0.65% Ni
&0.12% Cu X &0.19% Cu

Ultramafic complex (low MgO)

Country rock




AKDOO02
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kelikongo Section AKD002

e v s 123.8m-124.3m
i 1.8% Ni 0.13% Cu

127.3m-127.64m
3.4% Cu 0.23% Ni




As Concentration vs RSD

Element | 25% RSD
As

Confidence in
pXRF Elements

Au

0] 10 20 30 40 50
As ppm

Detected element suites will vary according to the
geology and matrix of the material analyzed.

 The matrix effect on detection limits of the pXRF
data can be very significant;

* Based on the 25% RSD benchmark the 18 pXRF
elements have a high level of confidence:
— As, Ca, Co, Cr, Cu, Fe, K, Mn, Ni, Pb, Rb, Sr, Th, Ti, V, Y, Zn & Zr

...and 14 elements have a low level of confidence:
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PC1
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Mafic/UM terrain
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Instrument determined
Limits of Detection

Recommend download RAW data
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Uranium




Are these uranium values
realistic?



Comparison between Radiometric and
2 pXRF data: Uranium




‘Comparison between Radiometric and

pXRF data: Potassium

~ pXRF Data




Comparison between Radiometric and
pXRF data: K-Th-U (RGB)

PXRF Data



Summary & Conclusions

“Off the shelf” pXRF are

— individual and unique instruments.
— precise yet inaccurate.

Separate batteries will effect element response

Over time pXRF performance will degrade
— Most noticeably in light elements (Si. Al, Mg)

PXRF instruments provides “fit for purpose” data
for geochemical mapping and mineral exploration
in remote and challenging environments, globally.

Use Raw (uncensored) pXRF data

Presentation available from pXRFS.com.au
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