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A X-Ray Fluorescence (XRF) is a widely accepted, fast, versatile,
non-destructive and environmentally-friendly analytical technique

A XRF offers high levels of accuracy, precision and reproducibility.

A The technique is based on the interaction of x-rays with matter to
yield quantitative and qualitative elemental information.

A All elements of the periodic table from Boron (B) to Uranium (U) can
be measured qualitatively and quantitatively in pressed powders,
solids, fused glass beads or liquids.

A Kalgoorlie Assay Laboratories have invested heavily in this
technique, both in terms of equipment and skills acquisition

A In order to appreciate the full capabilities of this technology, it may

be useful to understand the principles upon which it is based.
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XRFTheoryry - 1

Quantum mechanics has revealed the existence of distinct energy
levels or shells for atoms, in which electrons are located - these
shells are referred to as orbitals

When a primary X-ray excitation source strikes a sample, the
X-ray is either absorbed by the atom, or scattered through the
material

An atom will absorbthe X-r ay, by transferring

Innermostelectronit hi s 1 s called the nphc

If the X-ray source is of sufficient energy, it is possible to eject an
electron from 1 tdos atomic orbita
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XRFTheoryry - 2

A To eject the electron, the energy of the X-ray must be greater
than the energy with which the electron is bound to the nucleus
of the atom

A When an inner orbital electron is ejected from an atom, an atom
from a higher energy level orbital will transfer into the vacant
lower energy orbital

A During this transition, a characteristic x-ray photon is emitted
from the atom and the sample is said to fluoresce
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XRF Theoryrv - 3

The energy difference between specific orbital shells in a particular
element is always the same and the photon emitted when an electron
moves between these two levels will always have the same energy

Therefore, by determining the energy (wavelength) of the
characteristic X-ray emitted by an element, it is possible to identify
that element

By counting the number of X-rays emitted in a given time period, for
a particular element, it is possible quantify the amount of that
element present in the sample

Many elements can be detected and measured in one, short session
using this method
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XRF Method

1. Sample Receipt & Job Profiling

2. Sample Preparation

3. Sub-Sampling

4a. Pressed Powder Pellet Preparation
or

4b. Fused Bead Preparation

5. X-ray analysis

6. Q.A./Q.C. of results
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A A sub-sample is taken from the
pulverised, homogenised sample

A Sub-sample thoroughly mixed with
pellet binding agent by mechanical
agitation

Sample/binder mixture loaded into
pellet mould and subjected to 20
tonnes pressure

Resulting pellet is a hard disc,
40mm diameter, 5mm thick

Pellet inspected and passed onto
XRF laboratory
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Fused Bead Preparation

l)

A Accurately weighed sub-sample
taken from pulverised material

‘*

Flux added and thoroughly
combined by robot

Sample transferred to Platinum
crucible, which is heated in by RF
Induction until full fusion is
completed.

Hot fusion is automatically poured
iInto mould and allowed to cool,
forming a glassy, lens-like bead.
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Robotic XRFFusion /-Analysis:System

Pulverised sample submitted to
robotic system

Two Sample charges weighed
out

One sample goes to Automated
Four-Staged Loss Analysis
System

One sample is fluxed and goes to
Automated Fusion System

A Fused bead transported to XRF

Optimised Instrument by conveyor system
for Loss Data is transferred to XRF
Iron Ore INnstrument
Analysis XRF Instrument performs

analysis and provides results
iInclusive of Loss data.




- KALASSAY GROUP
;\: Specialist Assayers to the Mining Industry

® .
a member of the Inspectorate group of companies

XRF Analysis ‘= - 1

Kalassay owns a fleet of seven Bruker XRF
Instruments

These spectrometers are located in
dedicated, climate-controlled environments

These instruments offer fantastic analytical
performance, across a range of elements and
concentrations

Analysis Range: Boron to Uranium
Concentration Range: ppm to 100%
Sample Form: Powder, Solid, Liquid, Paste, Coating,

Slurry, Filter Deposit

Sample Size: Loose Powder & Liquids < 50ml
Solid, Film, Paper < 51mm x 47mm
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XRF Analysis: = - 2

A The sample in the form of pressed powder
pellet or fused bead is positioned on the
sample bed of the XRF Instrument by
robotic handler.

A The sample is then picked up by the
handler and placed in a vacuum chamber
where the sample is subjected to X-rays.

A Alongside the samples for analysis, are
reference materials also in pellet form,
which are also analysed for QA/QC
purposes.

Bruker S4 XRF Spectrometers employ a patented
Automatic Set-Up and Calibration System (ACS) using
Integrated Analytical Intelligence (lAl) technology
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XRF Strengths

Analysis of traditionally
Iron Chrome, Magnesium).

Many elements are difficult to get and keep in solution
I this adversely affects result accuracy and precision for
wet chemical analysis techniques.

XRF requires no wet chemistry stage 7 acid digest and
complexing problems are overcome

Applicable to a broad range of in-situ sample forms

ndi
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XRF Weaknesses

Matrix Effects in pressed powders

- minimised by melting the sample in a furnace and producing a
glass bead, which is then analysed by XRF

Particle Size and Surface effects in poorly prepared pressed
powder pellets

- minimised by stringent preparation protocols (e.g. pulverising
specifications)

Some element interferences (absorption or enhancement) are
difficult to resolve

- this is due to the very nature of matter and therefore also
affects other analytical methods



