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Background: 

Glass as a material has the ability to contribute to the solution of several societal challenges that we 
are facing today. More glass than ever is used in buildings because of the transparency of glass, which 
lets sunlight into buildings and increases human well-being. Glass has also gained increased use 
through displays and solar energy, while glass packaging loses its market share to plastics, mainly 
because it is a heavier material. Glass is energy-intensive to manufacture and in order to manufacture 
thinner glass products, the glass needs to be made stronger. Chemical strengthening of glass is an old 
invention but has relatively recently achieved proper commercial success. However, the 
understanding of chemical strengthening is still not complete in several aspects, due to the complexity 
of the process and its mechanisms. Through a better understanding of the mechanisms, the 
possibilities of improving chemical strengthening of glass will be opened up.  

Project Description: 

The glass composition affects chemical strengthening a great deal since it is based on interdiffusion 
of larger ions from a molten salt bath into the glass and smaller ions out of the glass. Chemical 
strengthening is based on two different processes, the kinetic that is connected to the interdiffusion 
and the physical processes that turns the “stuffing” of ions into compressive stress which can be 
separated into two relaxation processes 1) structural relaxation and 2) viscous relaxation. In the 
current project we wish to study the structural information of chemically strengthened glass in 
relation to the concentration profiles using XPS. The interdiffusion coefficient will be calculated as 
well as the activation energy and an attempt to model the compressive stress build-up will be made. 

The thesis will be jointly supervised by Uppsala University and RISE Glass, located in Växjö. The 
work will involve literature review and characterization of glasses. The majority of the work will be 
performed at the division of Solid State Physics, Department of Engineering Sciences, Uppsala 
University. RISE will provide glass samples to be measured at the Ångström Laboratory, Uppsala 
University. Good knowledge of physics and/or chemistry is mandatory. 
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