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Radiation curing is now an accepted commercial technology where both ionising
radiation (electron beam) and ultra violet light (UV) sources are used. Grafting is
essentially the copolymerisation of a monomer/oligomer to a backbone polymer whereas
curing is the rapid polymerisation of a monomer/oligomer mixture onto the surface of the
substrate. There is no time scale theoretically associated with grafting processes which can
occur in minutes or hours whereas curing reactions are usually very rapid, occurring within
a fraction of a second. An important difference between grafting and curing is the nature of
the bonding occurring in each process. In grafting, covalent carbon-carbon bonds are
formed, whereas in curing, bonding usually involves weaker Van der Waals or London
dispersion forces. The bonding properties of the systems are important in determining their
use commercially. Thus the possibility that concurrent grafting during curing could occur in
a system is important since, if present, grafting would not only minimise delamination of the
coated product but could also, in some circumstances, render difficulties recycling of the
finished product especially if it were cellulosic. Hence the conditions for observing the
occurrence of concurrent grafting during radiation curing are important. In the present
paper, this problem has been studied by examining the effect that the components used in
radiation curing exert on a typical reaction. Instead of electron beam sources, the spent fuel
element facility at Lucas Heights is used to simulate such ionising radiation sources. The
model system utilised is the grafting of a typical methacrylate to cellulose. This is the
generic chemistry used in curing systems. The effect of typical additives from curing
systems including polyfunctional monomer and oligomers in the grafting reactions have
been studied. The ionising radiation results have been compared with analogous data from
UV experiments. The significance of the work in curing processes is discussed.
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