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Abstract 
Surface modifications allow the creation of materials with tailored surface properties. This enables 
the design of intelligent surfaces customized to provide novel solutions to industrial problems such 
as heat transfer and anti-fouling coatings/systems. There are three different factors that can affect 
adhesion: the process fluid, the processing conditions and the surface of the processing equipment. 
Of these three factors, the surface properties of the processing equipment are the factor that offers 
the greatest opportunity for manipulation. Reducing the surface energy of metal interfaces reduces 
the adhesion of matter to the surface. Ion beam technology allows the alteration of surfaces at the 
nano-scale. These techniques can be used to control surface adhesion through the manipulation of 
both the physical structure and chemical affinity of interfaces. By tuning a material’s surface energy 
and topography enables the controlling of its wetting properties, charge distribution, and ability to 
interact with its surroundings. 
 
A number of successful applications of ion beam technology and nanostructuring techniques will be 
discussed. This will include the development of surfaces tuned to both limit and enhance the 
adhesion of bacteria, viruses, ice and ionic compounds. This has involved the implantation of a 
range of different ions as well as roughening and smoothing surfaces using ion beams. Of particular 
note is our implantation of silver ions as a means to control the adhesion of bacteria to metal 
surfaces. This method produced silver nanofilms on stainless steel and titanium surfaces for medical 
implants and processing equipment. These studies showed that the silver modified surfaces reduced 
the attachment of bacteria and subsequently delayed the formation of biofilms on a surface. 
 
The development of materials with tailored surface properties enables interfacial interactions to be 
controlled to enhance desirable interactions and limit unwanted adhesion. The application of this 
technology is widespread with projects currently being conducted for the Referigeration, 
air-conditioning, Food, medical, bio-processing, sensor and geothermal industries. 
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