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Cities around the US and the world are having to grapple with environmental deterioration from man-made and natural pollutants as well as having to address serious water quantity and quality challenges. Per- and polyfluoroalkyl substances (PFAS) have already emerged as a major chemical contaminant the world over.  Other than offsite incineration as the remediation technology, very few destructive treatment technologies are currently available to treat PFAS in soils, surface water or groundwater. Similarly, algal toxins are also emerging as an environmental pollutant of concern. Microbial pathogens from human and animal wastes have always been a major issue confronting societies around the world. These challenges can no longer afford traditional environmental technologies. We need “out of the box’ thinking that can lead to step changes in society’s abilities to deal with contemporary challenges. Accelerator technologies can be a possible solution to address modern day environmental challenges. Electron beam (eBeam) technology harnesses highly energetic electrons from regular electricity to cause chemically reactive species from water molecules that can mediate a variety of reduction and oxidation steps. Moreover, energetic electrons can also directly damage the chemical bonds in recalcitrant chemical compounds allowing for the rapid degradation of these compounds. Besides such direct and indirect effects, high electron beam doses can also impart heat into the system thereby providing an additional tool to remediate pollutants. Therefore, electron beam technology is an advanced oxidation-reduction (AORP) process that can find multiple applications in environmental remediation and water reuse programs. Pilot scale eBeam facilities have been in use since the 1980’s. However, only recently has this technology been installed for actual commercial use. For example, China has installed eBeam technology for the treatment of medical waste and dyeing industry wastes. Studies at Texas A&M University demonstrate that this technology can achieve >99% reduction of PFAS in soil and sludges and significant reduction of microbial pathogens, algal cells, and algal toxins. There is a need to customize eBeam technology so the technology can be retrofitted into existing wastewater treatment plants and as needed into water reuse facilities as well. There is also a need to customize this technology onto mobile platforms so they can be used as ex-situ treatment technology for specific field applications. Economic analyses suggest that accelerator technologies can be significantly cost effective than conventional incineration or other traditional technologies.

