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	Polymers that cross-link on irradiation are generally addition polymers, such as polyethylene, polypropylene, poly (vinyl chloride), and polystyrene, that have relatively unhindered main chains. More highly-substituted polymers, such as polyisobutylene, poly (methyl methacrylate), polytetrafluoroethylene (Teflon), and natural products, such as cellulose and its derivatives, tend to degrade on irradiation. This fact has been utilized to a limited extent to produce powdered polytetrafluoroethylene and smaller perfluorinated molecules from the bulk polymer, to degrade high-molecular-weight poly(ethylene oxide) to a lower-molecular-weight product, and as a step in the conversion of cellulosic materials (e.g., chaff, straw, sawdust) to animal feed. Irradiation of a polymer generates free radicals that may be capable of initiating polymerization of monomers contained within the original polymer or in which the irradiated polymer is subsequently immersed. By choice of appropriate conditions, it is possible to “graft” a second polymer onto the original material in this way.

While polymerization and polymer modification have proven to be the most widespread applications of radiation processing, many other applications, such as environmental protection, are becoming increasingly important investigations have identified several areas of waste control to which radiation processing may contribute. Over the last few years, extensive work has been carried out in utilizing radiation technology for environmental remediation in Korea. This includes application of radiation technology for simultaneous removal of sulphur oxides (SOX) and oxides of nitrogen (NOX) from flue gases, purification of drinking water, wastewater treatment and hygienization of sewage sludge for use in agriculture. The electron beam technology for flue gas treatment has demonstrated very good removal efficiencies for the pollutants SOX and NOX. The by-product yield is of good quality with less moisture and is good for commercial fertilizer [7,8] (Fig. 2). A study on sludge hygienization using radiation is ongoing, and the experience of the research has shown that the process is simple, effective and easy to integrate with an existing sewage treatment plant, and that the radiation-hygienized sludge can be utilized as a fertilizer in agriculture [9]. Radiation processing of wastewater is non-chemical and uses fast formation of short-lived reactive particles that can interact with a wide range of pollutants. Such reactive radicals are strong agents, oxidizing or reducing, that can transform the pollutants into liquid wastes. A pilot plant with an electron accelerator for treating textile dyeing wastewater was constructed in the Daegu Dyeing Complex (DYETEC) [10], and later an industrial plant for treatment of 10,000 m3/day has been constructed and in successful operation [11] (Fig. 3).
	



