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Lithium by pXRF

Portable XRF (pXRF) can detect down to Na (Z11).
pXRF cannot detect lithium (Z3) directly
Lithium is derived from 2 main sources

— Lithium-Caesium-Tantalum pegmatites (LCT Pegmatites)

— Lithium bearing brines associated with salt lakes
PXRF can detect elements associated with LCT
Pegmatites (Ga, Rb, Nb, Sn, Cs, Ta & Tl)

an algorithm based on associated LCT elements is
used to estimate the Li content ( )
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Why Lithium?

Goldman Sachs has called Lithium ..
“the New Gasoline”



Why Lithium?

Lithium is now
considered a key,
strategic energy
metal in the clean
technology
economy that is
being fuelled by
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How Much Lithium is in Everyday ltems? ASX KDR 07/17
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Impact on company value

Lithium Boom
Developers of lithium projects are seeing share prices soar

Mormalized As Of 09/29/2014
M General Mining Corp Ltd
Pilbara Minerals Ltd
M Neometals Ltd
W Galaxy Resources Ltd
¥ Bloomberg World Mining Index

2016
Bloomberg @




ASX 86 Companies on the ASX
have lithium Interests

Pegmatites account for 86% of these
companies lithium interests
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LCT Pegmatite Model — element distribution

The element associations provides a potential vector to LCT mineralisation.

Key LCT Pegmatite Elements

i, Be, Cs, Ga, Nb, Rb, Sn, Ta, Tl
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Detecting the undeletable

 pXRF can detect elements associated with LCT
Pegmatites.

* Derive an algorithm to estimation of the Li content
— the Lithium Index.

e Use EasyCal on Bruker S1 Titan to develop a fundamental
calibration “Lithium Index calibration”
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Predicting Li (index)

Non blind test




x 1E3 Pulses

ARC103060 | Lab (ppm) | pXRF (ppm)
Cs 2389.51 2459
Ga 65.42 67
Li 11836 Cal: 9040
Nb 56.06 59
Rb 8813.8 8797
Sn 26.5 33
Ta 76.52 90
Tl 77.64 72
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Laboratory assay data (four acid)

Li_ppm : Pred_Li_ppm
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Predicting lithium concentration (pXRF data).

Prad_L|_paR



Pred_Li_ppm

10000 |

1000 4

100

10

Lithium (calculated)

Li_ppm : Pred_Li_ppm

‘/, -
] ﬁ o y bt ‘.
: [ e
E 4 .-'_,.-""#..# .

L= -
" &

10 20 a0 ' 100 00 © qooo
Li_ppm




Lab vs BpXRF

Ga_ppm : Ga_pXRF

Nb_ppm : Nb_pXRF
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Blind Tests



| CASE STUDY 1:
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Blind test 1 (rocks)
Li assay vs Li Index (BpXRF)
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confidence to apply cost effect and rapid analysis

n “This is an exceptional outcome giving Poseidon
techniques on site” (POS: ASX 215t July 2016).
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CASE STUDY 1: Soils

LITHIUM TARGETS GENERATED AT LAKE JOHNSTON (ASX:POS 12/10/2016)

Lithium images
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Based on the initial samples that were
dispatched to Intertek (n = 116)
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A e g ¢ Blind test conducted on -

e RN G 250um soil samples
LA Yoop F collected over an LCT
Pegmatite prospect
(PEG0O08)

e Blind test conducted on —
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Pegmatite (PEG008)
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CASE STUDY 3 (soils)

Li assay vs Li —index (BpXRF)
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“Pioneer considers......
to being cost efficient,
it ensures very rapid
information turn-
around”. (PIO: ASX
27t July 2016).

Li ppm (actual - laboratory)

; Lithium | |
" (laboratory) | |:

1Lithium Index
{pKHF] '



_PJoneer

,, RESOURCES LIMITED

Lithium Index (pXRF)

L
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LCT Pegmatite (drilling)

Lithium Index (pXRF) __ Lithium (Lab)

Li_ppm : Li_Index




LCT Pegmatite (drilling)




MINERAL RESOURCE ESTIMATE FOR THE SINCLAIR CAESIUM PROJECT
Australia’s First Caesium Resource: 10,500t grading 17.1% Csz0
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LCT Pegmatlte Corridor: Wldgle
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Blind Test 3 (soils)
Li assay vs Li —index (BpXRF)

“The results from initial soil programs have identified multiple LCT Pegmatite
bodies.....the results confirm the interpretation of a major LCT corridor of
significant strike Iength on Mlncor s tenements”. (MCR ASX 18t January 2017).
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* BpXRF provides “fit for purpose” data on elements
associated with LCT Pegmaites (Ga, Rb, Nb, Sn, Cs, Ta, Tl)
and can satisfactorily predict Lithium concentrations.

— Implication: significant saving during exploration and

Summary

exploitation of LCT pegmatite systems.

LCT 74 Detectable| Appropriate BRUKER pXRF
elements by pXRF for rocks

Li 3 NO Calculated Calculated
Be 4 NO NO NO

Ga 31| YES:Ka YES Yes
Rb 37| YES: Ka YES Yes
Nb 41| YES:Ka YES Yes

Sn 50| YES: Ka YES Yes

Cs 55| YES: Ka YES Yes
Ta 73| YES: La YES Yes

Tl 81| YES:La YES Yes




Word of Caution

Minerals have a fundamental bearing
on the element response of an LCT
Systems
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Li Systems: Rock data only
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Li (ppm) vs “Lithium Spodumene Index”
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The pXRF “Lithium Index” provides an adequate field guide for a lithium value
and is considered “fit for purpose” yet requiring additional field trial.
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