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Research in my group focuses on phenomena that occur when liquids are confined on the nano- and micro- scales. We conduct 
experiments in a wide range of fields, including: functional surfaces, nano- and micro-patterned coatings, interfacial slip. We are 
interested in understanding fundamental physico-chemical mechanisms, and also in their application in bio- and nano-technology. Most 
of our research is multi-disciplinary, spanning the traditional disciplines of chemistry, physics, materials science and engineering, 
biology and bio-engineering. A broad range of surface characterisation techniques is employed, including atomic force microscopy 
(AFM), optical microscopy, neutron and X-ray reflectometry, ellipsometry, X-ray photoelectron spectroscopy, and contact angle 
goniometry. Research projects are available in the following general areas. 
 
 

SLIP AT NANOPARTICLES 
This project addresses the fundamental problem of interfacial slip and aims at identifying the 
nano-scale interfacial properties that make surfaces slippery. Problems of profound importance in 
pure and applied surface science will be addressed, and its results will dramatically affect many 
other research fields, such as microfluidics, confined biological systems, and colloidal stability.  
This project consists primarily on measuring slip by measuring the diffusion of nanoparticles in a 
liquid by using high-resolution nanoparticle characterisation techniques, such as light scattering. 
This will be done in collaboration with the National Measurements Institute in Lindfield, where 
nanoparticles standards are defined in Australia. We will evaluate the ability of different surface 
treatments, such as self-assembled monolayer coatings, to enhance interfacial slip of liquids.  
 
 
SUPERHYDROPHOBIC SURFACES 
Water repellency is important in many technological applications, such as self-cleaning water-proof 
surfaces and microfluidic devices. The hydrophobicity of a surface can be enhanced by a chemical and 
topographical modification, which leads to an increase in the contact angle of a water drop, with values 
reaching the theoretical maximum of 180 degrees (Figure). We develop new approaches for the 
modification of surface properties and for the fabrication of superhydrophobic surfaces, and we investigate 
their potential applications. In this project we will collaborate with the surface coating industry to design 
novel superhydrophobic coatings and test their performance as self-cleaning coatings on the walls and roof 
of buildings. 
 
 
 

MICROSCOPIC STUDIES OF PYRITE SURFACES 
Explosive emulsions are widely used in the mining as cost-effective blasting systems with high efficiency 
and detonation velocity. Learning how to gain greater flexibility and efficiency in the use of these 
emulsions without compromising safety in hot and reactive ground has been a major issue for the mining 
industry. We will use modern methods of surface chemistry analysis to investigate the properties of pyrite 
that is highly reactive in contact with explosive emulsions. A detailed molecular description of the pyrite 
surface and its treatment with inhibitors should allow a more rational choice of materials and methods to 
effect a solution to reactive ground problems. Microscopic examinations of the interactions between 
pyrite and the emulsion will provide a physical model for the breakdown of the emulsion. 
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Please feel free to come and talk to me and members of my group for further information. 


