
Surface Analysis and Characterisation Techniques
Available to Industry for Problem Solving

Raman Spectroscopy

Raman spectroscopy provides
a molecular fingerprint of a
sample, allowing identification
of unknown molecules in
applications as diverse as
forensics and materials
science.  The instrument is
equipped with a microscope
and Total Internal Reflectance
cell (TIR) for studying the
adsorption in situ at the solid
liquid interface.  Regions as
small as 4µm2 may be selected
for analysis directly from the
optical view through the
microscope.

Scanning Electron
Microscopy

The Scanning Electron
Microscope (Camscan CS44FE)
can produce images of a
surface with a finely focused
electron beam. The achievable
magnification of the SEM is
typically around several
hundreds of thousands times,
enabling detection of features
that are 1 nm apart.

• Schottky field emission
source for high resolution
imaging.

• Backscatter electron
imaging for phase analysis.

• Large analysis chamber to
accommodate large samples.

• Energy dispersive X-ray
spectrometer (EDS) to
perform quantitative
elemental analysis.

• Digital output of microscope
images and EDS results.

Scanning Auger Microscopy

The Scanning Auger
Microscope (PHI SAM400)
utilises Auger electrons
generated from the surface of
a sample with an electron
beam. The SAM provides
quantitative elemental
analysis of surface at a depth
of approximately 3
nanometers.

• LaB6 source for high
resolution imaging.

• Quantitative elemental
analysis of top surface 
(~3 nm).

• Elemental mapping of the
surface area of interest.

• Depth profile of surface
using an ion gun.

• Secondary electron imaging.

X-Ray Diffraction

X-ray diffraction can provide
information based on Bragg’s
law by using a fine focused X
radiation beam bombarded on
a sample surface.

• Identify crystalline phases in
a sample.

• Quantification of crystalline
phases.

• Rietveld analysis for crystal
structure study.

• Digital output of the
diffraction pattern (CPI file).

Sample Preparation

• High resolution sputter
coater for SEM specimen
preparation.

• Struers Microtome for
precision cutting.

• Struers TegraSystem for
polished cross-sectioning.
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Time-of-Flight Secondary
Ion Mass Spectrometry

(ToF-SIMS) utilises a pulsed
primary ion beam, typically
Ga+ or Cs+, to remove atoms
and molecules from the very
outermost surface of the
sample.

This technique is used to
analyse organic and inorganic
materials (films, particles, cross
sections).

It provides information about
the sample surface, however,
it also can be used to monitor
the variation of chemical
composition with sputtering
time (depth profile).

Unique Characteristics
• high surface specificity (5 -

10 Angstrom).
• high surface sensitivity (ppm

to ppb detection limit).
• high mass resolution (DM/M

for silicon up to 9000).
• high lateral resolution (120

nm).
• high transmission (>0.5).
• pulsed, static secondary

electron imaging.

Advantages
• non destructive
• small sample required
• unrestricted by charging

effects
• able to detect the entire

periodic table

Industry Assisted
• Mining
• Polymer
• Petrochemical
• Biomedical
• Semiconductor
• Food

X-Ray Photoelectron
Spectroscopy

XPS (Kratos Axis Ultra) is the
most commonly used
technique for investigating
elements in the outermost
atomic layers of materials and
is used to quantitavely
determine valence states,
bonding environments and
the elemental composition of
surface layers 1 – 5 nm in
depth.  XPS
also enables
both depth
profling and
surface

element
and
chemical
state
mapping.
This instrument has the ability
to acquire very high energy
resolution spectra and can
perform chemical imaging at
high spatial resolution down
to dimensional scales of a few
microns.

Synchrotron Radiation
Analysis

The Wark routinely accesses
synchrotron facilities around
the world including BESSY
(Berlin, Germany), the
Advanced Photon Source
(Chicago, USA), Aladdin (USA),
NSRRC (Taipei, Taiwan), the
Photon Factory (Tsukuba,
Japan) and soon the Canadian
Light Source (Saskatoon,
Canada).  The unique,
controllable properties of
synchrotron light enable a
large range of analyses that

are conventionally difficult
due to detection
limits, spatial and/or
spectral resolution
and light intensity. 

Some measurements may only
be performed using a
synchrotron source.
Techniques commonly
employed include synchrotron
radiation XPS (SR-XPS), soft
and hard X-ray absorption
spectroscopies (XANES,
EXAFS), micro-X-ray
fluorescence spectroscopy (µ-
XRF) and X-ray micro-
tomography (µ-CT).  All of
these techniques will be
available at the Australian
Synchrotron which is presently
under construction.
Synchrotron techniques are
especially powerful when
combined with the
conventional array of
instrumental measurement
available at The WarkTM.

SCIENTIFIC SERVICES
Ian Wark Research Institute
ARC Special Research Centre for Particle and Material Interfaces

University of South Australia
Mawson Lakes
South Australia 5095 Australia
Fax: +61 8 8302 3683
Website: www.unisa.edu.au/iwri/

Contact: 
Mr. Philip Moore Scientific Services Manager
Phone: +61 8 8302 3684 
Email: philip.moore@unisa.edu.au

Bill Skinner Materials and Environmental Surface Science Coordinator
Phone: +61 8 8302 3690
Email: bill.skinner@unisa.edu.au
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Confidentiality Statement
The WarkTM ensures the complete confidentiality of
your projects. Confidientiality agreements are
available if required.
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