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Analysis Techniques and
Facilities Available to the
Colloid and Interface Scientist

Colloidal Studies

Scientific Services offer a
range of colloidal
characterisation equipment to
aid scientists and industry
alike including:

Particle Counter and Sizer

(Malvern Accusizer 770A).
Measures particle count and

size information for particles
suspended in a specified
volume of liquid.

Particle Sizer — Laser
Diffraction (Malvern
Mastersizer). Provides
average particle size results
over a particle size
distribution range of 0.1um
to 600pm.

Dynamic Light Scattering
Laser Photometer
(Brookhaven Instruments).
Capable of measuring the
particle size and particle size
distribution of colloidal
dispersions in the range of 1
to 1000nm (0.001 to 1um).

Static Light Scattering Laser
Photometer (Wyatt
Technology DAWN DSP-F).
This is a multi-angle laser
light scattering photometer
equipped with a Wyatt
Optilab 903 Interferometric
Refractometer. It has the
capability to measure
weight average molecular
weight (from below

1000gmol* up to hundreds
of million gmol?), radius of
gyration (from ~10nm up to
larger than 1pm) and the
second virial coefficient
(solvent — polymer
interaction parameter) for
polymers and
macromolecules in solution.

Particle Contact Angle
Meter (The Wark
design). Measures the
equilibrium capillary

pressure (ECP) of liquids in
packed particle beds (or in
porous media) from which
the particle contact angle
can be derived. Ideal for
particles possessing a
narrow size distribution in
the range 20pum to 500um.

Phase Analysis Light
Scattering (PALS) Apparatus
(UniSA design). Uses laser
light to measure the
electrophoretic mobility of
colloidal dispersions in
aqueous and non-aqueous
media down to at least 10-
11m?*V:. From the
electrophoretic mobility
data, the zeta potential and
hence stability information
of the colloidal system can
be established.

» Stress Controlled
Rheometers (Rheometrics
SR5000 with pressure cell
attachment and TA Rheolyst
AR1000N). Used in the
characterisation of viscosity
and elasticity of fluids
(polymer melts, suspensions
and emulsions) in a

temperature range of -90°C
to +400°C.

Interfacial and Surface
Analysis

Interfaces and surfaces play an
important role in many
technical processes and
products. Structures on the
microscopic and molecular
levels often have a strong
influence on the macroscopic
properties of products and
developments. Listed below
are the key surface analysis
techniques available at The
Wark to benefit the (bio)
interface and surface scientist:

» Surface Force Apparatus
(SFA - The Wark design).
The instrument is capable of
measuring the forces
between two molecularly
smooth surfaces made of
mica in vapors or liquids
with a sensitivity of a few
millidynes (10 nN) and a
distance resolution of about
0.1nm. These flat smooth
surfaces of mica can be

covered to obtain the force
between different materials.

= Atomic Force Microscope

(AFM) (Digital Instruments
Nanoscope AFM Mark 1l1).
This instrument measures
the surface morphology of
samples and forces between
the probe tip and a surface.
Experiments can be
conducted in air or in
solution. Contact and
tapping modes are

available. Two scanners are
available, "E" scanner -
14x14pm XY scan range,
3um Z scan range and the
"J" scanner - 110x110pum XY
scan range, 6pum Z scan
range.

« Imaging Ellipsometer

(Beaglehole). The Imaging
Ellipsometer can follow
dynamic phenomena in real
time, such as the spreading
of drops on liquid and solid
surfaces, and surface
chemical reactions. The
system can also be used as a
Brewster Angle Microscope
for video intensity
measurements at up to 100
frames per second. An
ellipsometric image of the
sample surface allows
measurement of layer
thicknesses smaller than the
wavelength of the
illuminating light.
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» Spectral Reflectometer

(Filmetrics F-20). Used for
measuring film thickness in
the 100nm-20pum range on
transparent solid samples.
The sample can be as small
as 1cm?. This instrument also
measures the refractive
index and the extinction
coefficient of the thin film.

Wilhelmy Wetting Balance
(The Wark design). The
Wilhelmy balance is useful

for measuring the interfacial
tension of liquid/gas and
liquid/liquid systems as well
as dynamic and static
contact angles on flat
surfaces, fibres or spheres. It
employs a Cahn 2000
analytical balance
(sensitivity 10° — 15N) and a
motorised platform to raise
and lower the liquid sample
at velocities in the range
0.0005-20mms™* over 150mm
of travel.

Optical Microscope
equipped with an Olympus
BH2 metallurgical
microscope, Sony low light
CCD camera and Optimus
image analysis system. Used
for measuring particle size,
shapes and surface deposits
(>1pum).

e Galia Image Analysis System

equipped with an Olympus
BH2 + Microtechnics colour
CCD. Permits digitised
images from optical
microscopy, STM and AFM
with enhanced resolution
and contrast allowing for
easy quantification.

Time-of-Flight Secondary lon
Mass Spectrometer (TOF-
SIMS - Physical Electronics
TRIFT 11). The technique has

ultra-high sensitivity to
surface layers (one atomic
thickness), and detection of
atomic concentrations in the
high ppb range. Surface
layers of insulating
materials, including
minerals, polymers, organic,
and biological materials, can
be analysed readily
(including depth profiling).
The instrument also allows
imaging of secondary ions
to 0.1mm spatial resolution.

X-Ray Photoelectron
Spectrometer (XPS - Kratos
Axis Ultra). Exceptional
technique commonly used
for investigating elements in
the outermost atomic layers
of materials and is used to
quantitatively determine
valence states, bonding
environments and the
elemental composition of
surface layers 1-5nm in
depth. XPS also enables
both depth profiling 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.

High Resolution Scanning
Electron Microscope (SEM -
Camscan CS44FE). This
instrument can produce
images of a surface with a
finely focused electron
beam. The achievable
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magnification of the SEM is
typically around several
hundreds of thousands
times, enabling detection of
features that are 1nm apart.
This instrument is equipped
with an energy dispersive x-
ray spectrometer (EDS) to
perform quantitative
elemental analysis.

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.
Technigues commonly
employed include
synchrotron radiation XPS
(SR-XPS), soft and hard x-ray
absorption spectroscopies
(XANES, EXAFS), micro-x-ray
fluorescence spectroscopy
(u-XRF) and x-ray micro-
tomography (p-CT). All of
these techniques will be
available at the Australian
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Synchrotron which is
presently under
construction. Synchrotron
techniques are especially
powerful when combined
with the conventional array
of instrumental
measurement available at
The Wark.

Fourier Transform Infrared
Spectrometer (FTIR - Nicolet
Magna 750). Used to
identify a variety of surface
chemical functional groups,
analyse molecular adsorbed
species and surface
oxidation. The FTIR can be
used in a number of modes
including: Photo-acoustic,
DRIFT, ATR, specular
reflectance and single
reflectance.



