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Our research interests cover a wide range of problems in colloid and interface science from 
adsorption of molecules to solid surfaces from liquids to the structure and behaviour of particles in 
complex fluids. These issues underpin a whole range of academic and industrial problems from 
washing your hands to enhanced oil recovery. The group also makes extensive use of international 
scattering facilities worldwide.  

Project 1 
Adsorbing polyaromatics: 

In this project we aim to adsorb well defined polyaromatic species onto the surface of graphite, both 
as pure materials and as mixtures, using UV spectra/mass spectroscopy to quantify the surface 
composition. Where adsorption is observed, sensitive calorimetry will also be considered to try and 
identify the monolayer melting point and hence 2D mixing behaviour. The project will also aim to 
investigate the variation with solvent quality. This project would be with a commercial partner and 
a non-disclosure agreement may be needed. 

Project 2 
Changing Adsorption with Temperature: 

In this project we aim to adsorb well defined organic species onto the surface of graphite, both as 
pure materials and as mixtures, using UV spectra/mass spectroscopy to quantify the surface 
composition. The project will particularly aim to investigate the variation of adsorption with 
temperature. This project would be with a commercial partner and a non-disclosure agreement may 
be needed. 

Project 3 
New ways to see ions at the surface of a supercapacitor: 
This project aims to study the layering of ions against a solid carbon surface in a non-aqueous 
solvent. It is well known that ions can form the so-called double layer on solid surfaces consisting 
of a strongly bound layer actually on the surface and a much more diffuse layer around the surface. 
The actual location of the ions depends on several factors including solvation of the ions (which can 
hold them away from the solid surface). Each layer can only hold so many ions (its ‘capacity’) and 
this capacity can be measured electrochemically. What we hope to find is that, by careful choice of 
ion, we can control the double layer capacity.  In this mainly experimental project we aim to use 
very novel non-linear laser spectroscopy and other methods to try and identify the locations of these 
different ions on a solid carbon surface. Some initial work has already demonstrated that this 
approach does work but much is to be done to turn this into a productive method. Here we propose 
to extend the approach to consider cations and anions (only anions have been probed to date) and 
use highly oriented pyrolytic graphite (HOPG) and a perfect monolayer of supported graphene as 
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substrates, which have certain advantages over previous systems. This is an exciting project with 
great potential but could be a significant challenge – not a project for the faint hearted!   

Project 4 
Careful Chemistry to Change the Wetting Nature of a Solid Surface: 

Here we aim to make polymeric/elastomeric chains and networks on the surface of solids. In this 
way we aim to control the surface chemistry of a porous system. Here we aim to progress from 
well-known preparations to increasingly complex systems - as time permits. For example, we will 
progress: polymerisation of styrene; crosslinking of styrene; polymerisation of alcohol containing 
vinyl benzene species (protecting/de-protecting the OH); crosslinking of vinyl benzenes with OH 
groups; adsorption of styrene like species at interfaces; polymerisation and crosslinking of these 
species at interfaces. This project would be with a commercial partner and a non-disclosure 
agreement may be needed. 

Project 5 
Adsorption of silica on CaCO3  

In this work we aim to investigate the adsorption of silica species on to the different crystalline 
forms of calcium carbonate (calcite and aragonite), from water. Although simple in outline, the 
complex solution behaviour of dissolved carbonate species makes this a challenging project. The 
work will be experimental in nature and related to work with a commercial partner and may require 
a non-disclosure agreement.   
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