Chairpéar Adddr ess

Dear val ued

Time flies—it& hard to believe we@e already
approaching the end of 2025! | hope each of
you has had a productive and rewarding year.

My warmest congratulations to the Monash
X-ray Platform team and the AXAA council
members based at the Australian Synchrotron
for successfully hosting the 2025 Vi
X-ray Sy mp.oWea arm also deeply
grateful to this year® event sponsor, Malvern
Panalytical, a long-standing supporter of
AXAA, for helping make the event possible.

It was my great pleasure to attend the
symposium in person and to meet so many
presenters sharing exciting developments in
X-ray analytical technologies in Melbourne. In
this issue, youd find a report of the event—
along with many smiling faces. AXAA proudly
supported four H D Rand E C Researchers with
a w a r fdrdbest oral and poster presentations,
and work from one of the winners is featured
here as a concise technical article.

The same venue also hosted the hybrid A X A A
Mene t11 n g

Annual Gener al
November. | sincerely thank all AXAA
members who joined us, both in person and
online. On behalf of the council, | reported on
our ongoing website development, AXAA
activities throughout the year, and state-level
X-ray symposiums held in Queensland and
Western Australia, as well as the Bruker-
sponsored Single Crystal XRD workshops in
Queensland and New South Wales.

A highlight from the Treasurer® report was the
generous support of our 2025 Newsletter
sponsors—R OWE Scienti fi c,

Diffraction
accumulated newsletter advertising funds will
serve as seed funding for
A X A A2 Qa&bjoint conference with SCANZ
(Society of Crystallographers in Australia and

New Zealand), to be held in Ad e | aat the
of.THsOrarGs thef i r s t AXAA me

end
and SCANZ will co-host a conference—an
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exciting milestone in our history. | would
especially like to acknowledge Prof.
Christopher Sumby from the University of
President of SCANZ, for his
tremendous effort leading much of the early
planning with our professional conference
organiser, ASN Ev.ent s

The joint AXAA-SCANZ working groups will
have a busy year ahead preparing and
promoting Crystal36—AXAA2026. We
anticipate announcing the conference website
pciihing abstract submissions before the
end of March 2026.

As the year winds down, | wish you and your
families a very merry Christmas. | look forward
to meeting many of you in person at Crystal36—
AXAA2026 next year!

Best

Dr . Tony Wang

Chairperson, Australian X-ray Analytical Asso-
ciation

Senior Research Infrastructure Specialist
(XRD), QUT

Active Member, Non-ambient Subcommittee,
Interr‘éat&)oriagCentre for Diffraction Data

regards,
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Event Report
The symposium also showcased a broad
The Vi ct or-r am Ky mposi unfpedgrgnp uf X-ray technologies, including
( VXS 2 0was )successfully held on 11 diffraction, scattering, X-ray tomography, and
November 2025, jointly organised by the photoelectron spectroscopy. Research topics
Austral-iaynw AXnalytical Weeesedually diverse, nspanning solar cells,
( AXAAnd the Monas hr a} Pl at padteries, energy storage, metallurgy, func-

( MX PThis symposium also served as the tional materials, and additive manufacturing.

AXAA Victorian S tanddtleen t Semi nar

MX P User Méeewere rdglighted to AXAA judging panel selected outstanding

have Mar v en P a nas Ithg texclosivé contributions for the AXAA Prize. The follow-

sponsor of this year® event. ing researchers were recognised at the
VXS2025:

The plenary talk, '"Powder Di f fr a%t BestPhD takc Chamalki Madhusha
Few Randomly Chpdebvared Top i Best ECR talk (Joint Winners): Patjaree

by | an Ma, d bighlighted important Aukarasereenont, Matthew Gebert
considerations  for  preparing  powder 1  Best Poster: Subhalakshimi Suresh
diffraction experiments, particularly for in-situ Kumar

X-ray diffraction experimentation, which is the
current technology development focus at
MXP.

Dr Tony & Reynotg presentation
introduced the Mo | ecul ar Scatte
method for Quantitative Phase Analysis
(QPA) for phases of unknown or highly
disordered crystal structure. Free from any
empirical calibration, the method is able to
quantify unknown phases, and drew strong
interest and discussion in the room.

Figure 2. Matthew Gebert presenting on
Tender Resonant X-ray Scattering

The MXP also proudly celebrated two

significant milestones during the event:

1. The successful commissioning of a
high-flux,  high-resoluton Ri gaku
Smar t Isystem, equipped with a
rotating anode and a
Johannsson monochromator, for thin
film applications.

2. The acquisiton of a Br uker C
Di s c o vdéfractometer, featuring
molybdenum radiation and dual
detectors:

Figure 1. Tony Wang delivering his key-
note address
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a high energy resolution Lynxeye XE-T and
a high spatial resolution, high-efficiency
Eiger-2 500K (CdTe) for hard radiation,
purposely built for rapid data collection and
dedicated for in-situ X-ray diffraction.

The symposium website also serves as a
valuable knowledge repository. Presentations
and video recordings from participants who
agreed to share their work publicly have been
uploaded to this VXS2025 website.
Dona forget to explore the Symposium photo
gallery as well!

Despite a wet, chilly start to the day, every
registered participant made it to the
symposium. It was wonderful to see many
new researchers joining the X-ray analysis
community and old friends reconnecting at the
event. Looking ahead, Dr. Natasha Wright
suggested an exciting idea of co-hosting the
next symposium with CSIRO, with one day at
Monash and another day at CSIRO. This
opens the excellent opportunity to expand the
Victorian X-ray Symposium in the future
years.

Jisheng Ma
Monash X-ray Platform (MXP)

Symposium attendees touring the
Monash X-ray Platform
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Event

Report

The Austral asi an
s h owas held from 13™-15" October at the
Australian Synchrotron. The event was a joint
initiative between the MX team at the
Synchrotron and the Society of Crystallogra-
phers in Australia and New Zealand (SCANZ),
combining elements of the bi-annual SCANZ
crystallography school and annual MX
beamline workshop.

The workshop featured online pre-
workshop lectures, in-person presentations,
data processing sessions and beamline
tutorials. Topics included the basics of
crystallography and diffraction, an overview of
the synchrotron, sample preparation data col-
lection, integration, and indexing. All
participants engaged in practical beamline
training on the MX1, MX2 and MX3
beamlines.

A total of 43 participants were selected
from 102 applicants. The workshop ran in two
streams: 28 participants in the protein stream
and 15 in the chemical stream. Gender
balance was strong, with 22 men and 21
women participating. Geographical diversity
was also noted, with participants from Victoria
(19), New South Wales (6), Australian Capital
Territory (5), New Zealand (4), Queensland
(38), Tasmania (2), South Australia (2), and
Western Australia (2).

The workshop featured a fflash-talkd ¢

session where each participant delivered a
one-minute, one-slide presentation on the role
of crystallography in their research. This
session provided an excellent opportunity for
everyone to gain an understanding of each
other® research.

Feedback from the workshop was very
positive. The average rating for lecture quality
was 4.7/5, and for beamline workshops, 4.6/5.
The most common suggestion was to extend
the duration of the workshop and include even
more hands-on, practical components.
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We would like to thank everyone involved
in organising and running workshop, including

Cr y st a Istafo fgpom athe hSynchmtron kand SCANZ. A

special thanks is extended to our sponsors,
ANSTO, SCANZ, and AINSE, for their
support, particularly in providing travel assis-
tance for interstate participants.

Catriona Thomson

MX Beamline Scientist,
ANSTO Australian Synchrotron

Figures (top) Workshop attendees and
lecturers, (middle) flash talk prize winners Kate
Pennycuick, Juliana Avtarovski, Michelle Durant
(AINSE), and Thomas McLean, (bottom) work-

shop on sample preparation
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Summary of TOPAS News8

Alan A. Coelho

TOPAS is a widely used analysis software
for Powder Diffraction data. The academic
version of the software TOPAS-Academic has
just released its 8" version, with 37 new
features or updates implemented through
keywords. Ten selected new features are
listed as following, with much more detailed in
the New8.pdf document on TOPAS-Academic
website.

mi sati ons for

1. Opti
dat aset s
el ement s
zero

1 Setti-mgt rAi x
bezero to
The new keyword
approximate_A_check for_must_be_zero,
approximates the A-matrix using the BFGS
method and set felements that must-be-zerod
to zero. This improves convergence in large
problems where 1000s of xdds are being fitted

with 100s of 1000s of independent
parameters.
T Reusing objects in

Objects such as lattice parameters,
structure details and phase details can be
reused. The benefit is a reduction in memory
usage and a speed up in refinement that is
substantial when 100s of 1000s of phases are
present. Similarly, derivatives of the common
item are calculated only once.

1 transfor m_x without

patterns
The transform_x keyword stretches a
calculated phase pattern to form a final phase
calculated pattern. transform_x is similar to
th2_offset except the former does not require
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the summation of peaks to phases and
calculated patterns, thus saves time.

1 Stretching peaks for

Peaks can be stretched rather than
calculated. For cases where there are 100s of
phases with peaks are symmetric, then
stretching can be a good approximation
leading to a reduction in computation effort.

2. New PDF

Topas can now refine ADPs in pair
distribution function refinements with the
ability to scale the Uij matrix. There also a
new multiatom approach to ADPs in PDFs.

Partial PDFs can now be displayed.
refining l'aT ge

refi nement

e-Cg. meas XR®ment s

3.dRoi nt nt cal

ahdabedgnust

Structure factors for powder diffraction
data typically writes beq and the atomic
scattering factor fo as a function of the Bragg
angle 2d,. This is typically accurate enough in
most situations. A more accurate description
however can now be realized using the str de-
pendent keyword point_by point_beq fo etc
which writes the structure factor in terms of

by poi

| &d ghés isrtypidally tireero@nsuiniag, however,

TOPAS implements this  point-by-point
calculation with very little extra computation
effort.

4. #ihigkes |

#ingest is a new pre-processor command
than copies a file into an INP file. The
subsequent OUT file will also contain the
ingestedl il | cul ati ng

Nt o an I NP

A




5.#ext er nalusli MR

f or mat files

#external INP is a new pre-processor
command than includes the file $file as part of
the refinement without ingesting the text into
the INP file. On refinement termination, the
extension of $file is changed to OUT and the
contents of this OUT file is updated with
refined parameter values. An #external INP
file can contain further #external INP
commands. $file can be a function of macros.

6 . Defining | ocal

The $ character declares a parameter is
local to xdd scope or phase scope. The
advantage of using $ is that the default
parameter attributes of min, max and del are
retained. The $ character can also be used
with the prm keyword resulting in the
parameter being defined as local. This is
useful in for strs {} loops.

extermalRepdbNPting

on the Co

a site
The site dependent keyword co reports on
the Coulomb potential at a site. The sum of all
co
values equates to the Madelung constant.
1 Enhancements to the

New site dependent keyword allows the
grs_interaction to be wused in energy
minimization.

This is similar to ALVO4-GRS-AUTO.INP

par awhigh;refines on gogupan jes. gk _to_continue

is evaluated at the start of each iteration. If it
evaluates to zero, then val_on_continue of its
independent parameters are executed. The
process is repeated until all ok_to_continue(s)
evaluates to non-zero. Note, more than one
ok_to_continue can be defined.

1 Mol ecul ar dynamics

The new keyword molecular_dynamics
places the program in a non-refinement mode

7. 1 oad _ s a-waeutloontaatlisc a | Whegre parameters of any type can be updated

and | oadi

i ng ng
Parameters given unique names using the

local parameters defined within ffor strs { } 0

loops can be automatically saved and
reloaded for subsequent refinements using
the load_save_locals keyword.

8 Tr acki

: ng
graphically
Atomic movements can be tracked graph-

ically using the site dependent keyword track.

9. Energy Mini
1 Reporting on the

The madelung keyword reports on the
Madelung constant of a structure (Madelung,
1918). It uses atomic charges defined at the
occ keyword
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at omi c

p ar a meirn agtimedependent manner.

10. Displaying

hkl ticks are now displayed in 2D-Offset
mode as well. hkl tick positions now have
th2_offsets corrections applied.

movement s
Al an A. (vtbeditsh o

www.topas-academic.net

mi zati on
Madel

ung constant

A

hkl ti

ul

(M
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This article was submitted by the winner of the
best PhD talk at the Victorian X-ray Symposium

Techni

Xr aPriven I nsights int
si zeBDoNed Graphene:
tional Nanofill ers

Chamalki Madhusha,

Department of Mechanical and Aerospace Engi-
neering, Faculty of Engineering, Monash University

Graphene has attracted intense interest due
to its exceptional electrical, thermal, and
mechanical properties. However, despite
significant advances, many graphene-based
technologies remain limited to laboratory-scale
demonstrations. One key challenge lies in
graphene® intrinsically hydrophobic surface,
which severely limits its processability and
dispersion. To overcome graphene& intrinsic
hydrophobicity, tailored functionalization
strategies are essential to enhance dispersibil-
ity and enable practical processing.
Conventional functionalization strategies often
rely on aggressive oxidants, toxic nitrogen

Y

annealing, which are raising concerns about
industrial scalability and environmental impact.

In our recent study published in ACS
Sustainable Chemistry & Engineering, we
repor&a %reen solélentnfre mechanochemical

5103 ¢h t 'f'u C o}ﬁallzﬁ %raphite directly

fhino %ld s the nitrogen source,
der arhbnéﬁt fednditions. Mechanical energy
delivered via ball milling drives bond cleavage
and re-formation directly in the solid state,
enabling  nitrogen incorporation  without
solvents, controlled atmospheres, or thermal
annealing. This process produces nitrogen-
doped graphene nanoplatelets (N-GNPs) in
high yield (~80%) with substantially reduced
waste generation and energy demand.

X-ray diffraction (XRD) provided clear
evidence of structural modification following
mechanochemical processing. Pristine graphite
(PG) exhibits a strong and sharp (002)
reflection at 26.68°, corresponding to an
interlayer spacing of 0.33 nm. In contrast, the
N-GNPs show a slight shift of the (002) peak to
a lower angle of 26.33°, with a corresponding
d-spacing of 0.34 nm (Figure 1a). This subtle

precursors and organic solvents, harsh change indicates that ball-milling-induced
purification steps and high-temperature post- nitrogen incorporation occurs with minimal

(a) (b)

N-GNPs N-GNPs (N 1s)
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Figure 1 - (a) XRD graphs of PG and N-GNPs and (b) HR-XPS N1s of N-
GNPs (Figures were newly rendered from raw data originally reported in Ref.1)
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lattice expansion, confirming that the gra-
phitic framework is largely preserved rather
than severely disrupted or amorphized. Such
controlled structural modification is critical for
retaining high electrical conductivity while
introducing chemical functionality.

X-ray photoelectron spectroscopy (XPS)
further elucidated the chemical nature of
nitrogen incorporation (Figure 1b).
High-resolution N 1s spectra of the N-GNPs
revealed three distinct nitrogen configurations:
pyridinic N (~399.1 eV), pyrrolic N (~400.5 eV),
and graphitic N (~401.3 eV). The coexistence
of these bonding environments confirms that
nitrogen is incorporated into the graphene
lattice and defect sites. Importantly, graphitic
nitrogen contributes to electrical conductivity,
while pyridinic and pyrrolic species enhance
dispersibility and interfacial interactions,
collectively  explaining the simultaneous
achievement of high conductivity and good
processability.

A notable outcome of this study is the
simultaneous achievement of high electrical
conductivity and good dispersibility, a
combination that is notoriously difficult to
realise in graphene-based materials. XRD and
XPS together establish a clear structure-
chemistry-property relationship, showing how
controlled lattice modification and nitrogen
bonding environments underpin this dual
performance.

Beyond material characterization, we
evaluated the process both qualitatively and
quantitatively using green chemistry metrics
and principles, including the waste-to-product
ratio (E-factor) and energy intensity. This
comprehensive assessment demonstrates that
environmentally responsible synthesis can be
achieved without compromising material quality
or functionality.

Finally, the N-GNPs were incorporated into
epoxy-based vitrimer composites, resulting in
simultaneous enhancements in electrical,
thermal, and mechanical properties, along with
accelerated stress relaxation. Importantly,
these multifunctional improvements were
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achieved without altering the topology-freezing
temperature (Tv), demonstrating that the
dynamic bond-exchange chemistry and
inherent processability of the vitrimer network
were fully retained. The faster stress-relaxation
behaviour is attributed to two synergistic
effects introduced by the N-GNPs: strong
interfacial interactions combined with improved
dispersion produce a more homogeneous
dynamic network with fewer defect-rich
regions, while the intrinsically high thermal
conductivity of the N-GNPs enhances local
heat transfer, enabling the matrix to reach the
effective reaction temperature more rapidly and
thereby shortening the characteristic relaxation
time (U) .

These results highlight the relevance of
sustainable graphene functionalization for
advanced composite systems. Furthermore,
this work highlights how X-ray techniques,
particularly XRD and XPS, are indispensable
for understanding and elucidating the structure
of functionalized 2D materials.

Chamal ki Madhusha,

Department of Mechanical and Aerospace
Engineering, Faculty of Engineering, Monash
University

Reference

1. Madhusha, C., Naseri, N., Jovanovi¢, P.,
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acssuschemeng.5c09378
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A false positive fi
guantitative phase
ing statistics

Matteo Pernechele and Sheida Makvandi*

Application Competence Centre,

Malvern Panalytical B.V., 7602 EA Almelo,
The Netherlands;
matteo.pernechele@malvernpanalytical.com

* Correspondence:
sheida.makvandi@malvernpanalytical.com

l ntroducti on

Rietveld refinement is the most established and
widely used method for quantitative phase anal-

ysis by powder X-ray diffraction (QXRD) [ 43 ] .

Effective handling of peak overlaps and the
ability to work without standards are among
the major benefits of the Rietveld method.
Combining Rietveld with the internal [4] or
external standard methods [1], or with
the pre-calibrated PONKCS phases
method [5], enables quantitative phase
analysis of partially amorphized samples.

To quantify phases with unknown crystal
structures, a modified-PONKCS approach [6],
the Direct Derivation Method [7], or the
Molecular Scattering Power method [8] can be
used. As we address the major limitations of

Rietveld refinement, its application field is
expanding. Nowadays, modern industrial
operations increasingly adopt the Rietveld

method for phase monitoring and control [ 9
13]. New requirements highlight some of the

less-discussed challenges around QXRD
[14,15].
Industrial environments call for automated

analysis and the necessity to account for wide
phase variability, including seldom occurring
phases. This inevitably results in Rietveld
models with long lists of phases and hence an
increased probability of false positives. The
drive for faster process feedback loops limits
sample scanning time, which adversely affects
the minor phases6 limits of quantification
(LOQs).
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| ter
anal

It is common practice to approximate QXRD
LOQ by a certain value, ranging from 0.2 wt.%
to @ gh%. NS wigneane fs dug loespyprd
f gtqrs$ ing lédg'l% u rH)t t o _the
nstrument used, its conf(l)guration and scanning
parameters, the phase scattering power, the
phase crystallinity, preferential orientation, and
the mass absorption coefficient of the sample.
For simplicity, a certain weight percentage
value is often nominated as a general threshold
for QXRD results reporting. However, if set too
low, it does not efficiently filter out false
positives, and if set too high, it creates false
negatives. In certain cases, process-relevant or
even hazardous phases may be underreported.
For example, low amounts of quartz are com-
monly dismissed by a weight percentage filter
set around 1 wt.%.

In recent work [16], we propose a dynamic and
adaptable false positive filtering method for
Rietveld QXRD based on a phase-specific
signal-to-noise ratio (SNR). The present report
describes the essence of the method and
demonstrates its applicability using a bauxite
ore example. For detailed method discussion
and additional case studies, please refer to the
original publication [16].

Met hods

Fifty-one bauxite ore samples (ten ALCAN and
NIST standards and forty-one industrial sam-
ples) were used for the case study. Sample
preparation included grinding with a swing mill
to reduce particle size below 60 em and
improve mineral quantification. Powder-pressed
pellets were prepared in 51 mm steel rings
using 100 kN pressure for 30 s. The XRD scans
were collected using a Malvern Panalytical
Aeris compact X-ray diffractometer with a cobalt
X-ray tube operated at 40 kV-1 5mA, slits, a
sample spinner with a beam knife, and a

Materials and

1Der detector. The wuse of a cobalt
tube for iron-rich materials avoids iron
fluorescence usually observed with Cu

radiation, thereby improving X-ray penetration
depth, counting statistics, and minimizing micro-
absorption issues. The XRD scans were
collected in the 9—6 7 2d angular range with a
0.02° step size over a total measurement time

of 10 minutes.



http://bit.ly/2T1X0CT

The proposed false positive filtering method
uses counting statistics to estimate a pseudo-
SNR for peaks of each phase in an XRD
pattern. The noise associated with X-ray photon
detection follows Poisson statistics and shot
noise behavior [17,18]. A phase signal is
determined by the net Bragg peak intensity of a
phase. Therefore, full pattern decomposition
and appropriate background correction are
required. We use Rietveld refinement for this
purpose. At the next step, for each phase in a
model, we calculate a phase-SNR using the
three most intense phase Bragg reflections. If
only one or two peaks are present in the scan
angular range, the phase-SNR is calculated for
those, applying a correction factor.

The complete false positive filtering procedure
consists of three steps: (1) Rietveld refinement;
(2) calculation of each phase-SNR; (3) selec-
tion of a phase-SNR threshold to apply the fil-
ter. All these steps are performed using the
software HighScore Plus 5.3 [19] (Malvern Pan-
alytical).

Results and discussion

The XRD patterns collected from the bauxite

sample set are shown in Figure 1. The
quantitative  mineralogical analysis was
performed using the optimized automatic

Rietveld routine. Mineralogical reference values
of ALCAN and NIST standards were used to
validate the accuracy of the Rietveld routine.
The concentration of minor phases (boehmite,
kaolinite, goethite, quartz, and mica) varies
across the set. The weight percentages of
kaolinite and quartz in bauxite are of key
importance. Depending on the digestion tem-
perature, either both phases or kaolinite alone
react with caustic soda, thus increasing the
consumption of this expensive reagent. Let us
look more closely at the quantification of those
two phases.

Counts

360,000

160,000 1

40,000 —

Position [°26] (Cobalt (Co))

Figure 1. XRD patterns collected from the bauxite
sample set.
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The weight percentages of quartz and kaolinite
are plotted as a function of the phase-SNRs in
Figure 2, along with a few other minor phases
identified for the bauxite sample set. The
relation between these two quantities s
different for each phase: while quartz
concentration increases slowly with the phase-
SNR, kaolinite increases much faster.
Assuming equal concentrations, quartz exhibits
a much larger phase-SNR than kaolinite.
Quartz also has a lower limit of quantification
compared to kaolinite.

Boehmite [%]

Quartz [%]

Kaolinite [%]

(Boehmite [%]

inear (Goethite [%])
near (Quartz [%)])
near (Mica [%])

near (Kaolinite [%])

Y
7 %
. °
° e
6 ...'. . ..
K ®  Goethite[%]
E ..' R o .
E ) Mica [%]
)’L—} ..-'. (Y °
L4 ) . .
= A
: Linear
=3 . . L.
..‘. . . ..
’ o’ -
.. -
1 -
o PR SO Y
e "e?®. @ Y WIRIEEL PSRRI
) 0. 9025 @
0@ ..

0 5 10 15 20 25 30 35 40
Phase-SNR

Figure 2. Variation in signal-to-noise ratio. Phase-
SNR for selected minerals phases in the bauxite
samples set with varying concentrations. Different
phases exhibit different trends due to difference in
scattering power and other reasons, such as line
broadening from initial crystallization or sample
preparation, difference in sample MAC, micro-
absorption and preferential orientation.

For a small phase-SNR range and similar
mineralogy, it is often possible to approximate a
linear relation between the phase-SNR and the
phase concentration (Figure 2). In scientific
literature, an SNR of 3 and 10 are often used to
define the limit of identification and
quantification, respectively [20]. For industrial
environments, we recommend the use of phase
-SNR = 7 as the filter threshold. This value is

empirically determined in the study. If a
phase-SNR threshold of 7 is wused for
the Ilimit of quantification, such Ilimit is

0023 x 7 = 016 wt% for quartz and
0.24 x 7 = 1.7 wt.% for kaolinite.

A
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This highlights the benefit of the phase-SNR
fiter compared to a general one-size-fits-all
approach weight percentage filter. A commonly
used weight percentage threshold of 1 wt.% in
this example would generate false positives for
kaolinite and false negatives for quartz.

The bauxite example, alongside other case
studies described elsewhere (16), highlights the
usefulness of the counting statistics-based
approach to the detection of false positives in
QXRD. The phase-SNR filter can be used in
industrial environments, for example, mining
operations, for complex automatic QXRD
analysis with 20+ phases, filtering out minor
phases which are below the Ilimit of
quantification (see Figure 2). Those phases are
either not present (false positives) or cannot be
quantified with confidence for a given data
quality. On the other hand, the tool gives
confidence in the quantification of minor phases
that were successfully quantified by passing the
filter criteria. While QXRD can prove the
presence of a specific mineral, it cannot prove
its absence. Nonetheless, considering the SNR,
it is possible to affirm that, with the given data
quality, the phase is certainly below the limit of
quantification. Moreover, the phase-SNR filter
provides an objective assessment of the suita-
ble scanning time for the analysis goal.

Conclusi ons

A filter based on the signal-to-noise ratio (SNR)
of phase peaks was developed and evaluated
through multiple relevant case studies. This
approach has significant implications for the
quantitative mineral analysis of minor phases.
Using statistical analysis (SNR) for each phase
helps detect false positives and filter out phases
that cannot be quantified with the given data
quality. The resulting quantitative data are
therefore more reliable, especially for minor
phase quantification.

The filter has broad implications in automated
Rietveld routine analysis performed in various
industrial sectors for quality and process
control, including, but not limited to, cement,
mining, metals, pharmaceuticals, ceramics, and
advanced materials. These industrial
applications often require 20+ phases in the
refinement model. Not all of these phases are
present in every sample, and some may not
appear in any tested material, yet they must still
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be included in the model due to
process-specific requirements. In such cases,
automatic Rietveld routines often generate false
positives that need to be addressed. The phase
-SNR is an effective tool for filtering out those
false positives. Furthermore, knowing the
individual phase-SNR is crucial for defining the
optimal scan time required for confident
quantification of the minor phases of interest.
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H H High Purity QXRD CRMs
CRM S for Quantltatlve XRD for crystallinity measurements
WA o IMS-485 High Purity Wurtzite Zinc Oxide

Independent Mineral Standards is a specialist ‘ replaces NIST SRM674b

producer of Certified Reference Materials. e |IMS-135a High Purity Corundum Alumina
replaces NIST SRM676a

Driven by data and world leading expertise,
we service the global mining industry. Both these CRMs are:

e Certified for phase crystallinity by
Rietveld method and using ISO 33405
methodology

Based in Perth, Western Australia, we are internationally
recognised for providing 100% impartial, high-quality
and affordable standards.

IM Standards is an 1ISO 17034 accredited IMS-103 Iron Ore

manufacturer of certified reference materials. e Pre-micronised, ready to analyse
We are also SAl Global Assurance e Certified for major and minor minerals
ISO 9001:2015 certified. e Amorphous and normalised certified
values
FIND OUT MORE
Scan QR Code to visit our website E E

For sales and enquiries please email
enquiries@imstandards.com.au

or visit our website at
www.imstandards.com.au E
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XRF - XRD Sample Preparation

Rowe Scientific are now exclusively
supplying the SOMAR brand of
Australian made XRF pellet cups.

We have purchased the assets of
SOMAR Australia and incorporated
their pellet cup manufacturing into
our Perth Facility.

XRF Liquid Cups

These cups allow the analysis of solutions by XRF, and fit all common
makes of XRF instruments, including X-Unique I, PW2400, PW2404, Axios
and many PANalytical instruments.

« Free trial samples available

« Very cost competitive.

« Avoids cross contamination between samples - cups are disposable.

« Made from polypropylene - chemically inert.

» Packaged under clean room conditions - free from silica and other

airborne particulates.

download the XRF - XRD
brochure by visiting our

- your local Rowe Scientific Pty Ltd office

South Australia & NT Queensland Victoria & Tasmania
Ph: (08) 8186 0523 Ph: (07) 3376 9411 Ph: (03) 9701 7077
rowesa@rowe.com.au  roweqgld@rowe.com.au rowevic@rowe.com.au

*Prices do not include GST and only while stock lasts. We reserve the right to change specifications, details
Discounts do not apply to service, freight and or re,

REF521

For ordering information,

WWwWw.rowe.com.au

= = To find out more or to acquire your FREE samples, call

Providing laboratory supplies
to the scientific community
across Australia since [987.

Quality System

We are proudly a 100% e/

Australian owned company. Company
1SO 9001:2015

LIC 10372

P

FREE

SAMPLES

CONTACT US TODAY

)

website

SCAN TO DOWNLOAD
XRF-XRD BROCHURE

https://goo.gl/1kCVUw

Western Australia New South Wales
Ph: (08) 9302 1911 Ph: (02) 9603 1205
rowewa@rowe.com.au  rowensw@rowe.com.au
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AXAA Community News

17th Symposium of the Aus
Anal ysi s (AS8)wid lheyeld at the Pullman
Albert Park from the 11th-13th February 2026.

A M AS Registration closes Tuesday, 27th Jan 2026

AUSTRALIA

More information here:
https://amas-symposium.org.au/2026/home

CERN High School Teacpfl
Applications are open until the 12th Jan for

Australian High School teachers to attend a 2

week program at the Large Hadron Collider

See here for more information and to apply:
https://www.ansto.gov.au/whats-on/cern-
high-school-teacher-program-2026

& 27t h Congress and Gener :
o |l nternati onal Uni on of
‘% (I UCr 2Mll Beghgld in Calgary, Canada, on the
(n}l 11th-18th August 2026.

Abstract submissions open until 15th Feb 2026

IUcr 2026 Early Bird Registration closes 31st March 2026.

CALGARY, CANADA More information here:
AUGUST 11-18 https://event.fourwaves.com/iucr-2026/pages

A
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AXAA Website and Contacts
Please visit our website, www.axaa.org, for
further information, or follow us on X

@axaa org.

NATIONAL COUNCIL PRESIDENT:
Tony Wang
Level 6, P Block
Gardens Point Campus
Queensland University of Technology
Brisbane, QLD, 4000
Telephone: (07) 3138 1904
e-mail: tony.wang@qut.edu.au

NATIONAL COUNCIL VICE PRESIDENT:
Jessica Hamilton
Australian Synchrotron (ANSTO),
800 Blackburn Road,
Clayton, VIC 3168
Telephone: (03) 8540 4297
e-mail: hamiltoj@ansto.gov.au

NATIONAL COUNCIL SECRETARY:
Wen Liang (Liam) Tan
Australian Synchrotron (ANSTO),
800 Blackburn Road,

Clayton, VIC 3168
Telephone: 0434 711 763
e-mail: tanl@ansto.gov.au

NATIONAL COUNCIL TREASURER:
Ruoming Tian
University of New South Wales,
G65, XRD Lab
Mark Wainwright Analytical Centre
Chemical Sciences Building
Telephone: (02) 9385 4524
e-mail: r.tian@unsw.edu.au

NATIONAL COUNCIL COMMUNICATIONS
EDITORS:

Rosemary Young

Australian Synchrotron (ANSTO),

800 Blackburn Road

Clayton, VIC 3168

Telephone: 0439 734 345

e-mail: youngr@ansto.gov.au
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Valerie Mitchell

Australian Synchrotron (ANSTO),
800 Blackburn Road

Clayton, VIC 3168

Telephone: 0439 734 345

e-mail: mitchelv@ansto.gov.au

Rod Clapp

Diffraction Technology

194 Mt Eliza Way,

Mt. Eliza, VIC 3930
Telephone: 0418220672

Email: diffraction@bigpond.com

NATIONAL COUNCIL MEMBERS:
Matthew Rowles (Microanalysis Aus, WA)
Daniel Fanna (WestSyd, NSW)
Raveen Wijesuriya (UniMelb, Vic)
Mark Paskevicius (Curtin University, WA)
Anita D’Angelo (ANSTO, Vic)
Brianna Ganly (CSIRO, SA)

AXAA Membership

New memberships can be obtained free
of charge, by making an application to the
National Council.

Candidates should send the membership form
from the AXAA website, and a short statement
about how they intend to contribute to the organisa-
tion, to the National Council Secretary Liam Tan.

AXAA Resource Centre

There are a range of resources available on the
AXAA website, including video recordings of the
two Public Lectures at AXAA-2017, tips for Rietveld
Analysis, Clay Analysis, XRF tips, and more. We
welcome further contributions to our Resource
Centre.

Ne xt AXAA Newsl etter

The next issue of the AXAA Newsletter will be
distributed in May 2026. Please feel free to send
contributions for the newsletter to the Communica-
tions Editors at ausxray@gmail.com. Any com-
ments or feedback about the Newsletter are wel-

come.
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