
International Conference on Applications of Radiation Science and
Technology

Contribution ID: 337 Type: Oral

Past, Present and Near Future of Radiation
Processing of Polymers

Monday 24 April 2017 14:15 (20 minutes)

Past, present and near future of radiation processing of polymers

Olgun Güven

Hacettepe University
Department of Chemistry
Beytepe, 06800, Ankara, Turkey
www.polymer.hacettepe.edu.tr

In the early years of radiation processing, radiation-induced crosslinking of polymers and radiation steril-
ization of medical products have developed into substantial industries. Radiation processing of polymers in
its widest sense is the application of radiochemical effects of ionizing radiations (Gamma rays, X-rays, Ac-
celerated electrons and Swift heavy ions) on polymers and plastics on industrial scale. When polymers are
irradiated with high energy radiation the ultimate effects are observed as crosslinking and/or scissioning of
main or side chains, grafting, curing and formation of oxidized products. Among the established industrial
applications of radiation processing of polymers; crosslinking of insulation of cables and wires, preparation
of heat-shrinkables, polymer foams, automotive parts, tyres, water distribution pipes, tubes, plastic medical
devices, hydrogel burn and wound dressings, composites, controlled degradation of teflon and marine-based
cellulosics can be mentioned. The field of lignocellulosic fiber-polymer composites utilizing radiation technol-
ogy in their formulation is re-emerging[1].

The applications mentioned above are based on radiation-induced control of structure formation in polymers
on macroscopic scale, with the growing interest on development of nanomaterials based on polymers how-
ever, the unique role and power of ionizing radiation in nanostructuring have been rediscovered. Nanos-
tructure formation by using ionizing radiation encompass a wide range of products namely, nanocomposites,
nanogels, metallic nanoclusters, surface grafting at nanoscale, functionalization of track-etched membranes,
molecular imprinting. This review will highlight chronologically the milestones of radiation processing of
polymers in bulk, radiation-grafted materials for separation and purification[2], for energy conversion and
energy storage[3] and health-care applications. Established and emerging applications of radiation technol-
ogy for nanotechnology will be elaborated with a future outlook.
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