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Technology Description:
with high-energy electrons results in the formation of the aqueous
electron, ¢, , hydrogen radical, H-, and the hydroxy! radical, OH-.
These reactlve transient species |n|tlate chemical reactions ca-
pable of destroying organic compounds in aqueous solution, in
most cases, oxidizing them to carbon dioxide, water, and salt. No
sludge is formed and no pretreatment is necessary. The reaction
by-products are non-toxic and thus this process represents a new
technology for the restoration of contaminated water, soils, and
sediments.

At one end of the system, an aqueous solution containing the
hazardous organic chemical(s) is directed over a weir where it
falls in a thin sheet (approximately 4 millimeters thick). At the
other end of the system, a 1.5-million volt insulated core trans-
former (ICT) electron accelerator generates electrons and accel-
erates them to about 97% the speed of light. These accelerated

*Thisis the firstin a series of bulletins thatwill report results of research conducted
through this cooperative agreement.
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electrons are propelled in a concentrated beam down a high-
vacuum tube toward a scanner that scans the beam to a rectan-
gular ishape and directs it toward the aqueous solution that is
flowing over the weir. It is at this point, when the electrons
penetrate the waste stream, that treatment occurs. Studies were
conducted at 120 gal/min and can be easily scaled up for larger
applications (Figure 1). The process is essentially pH indepen-
dent ih the range 3-11.

Waste Applicability: This process can treat complex mix-
tures 'of hazardous chemicals in drinking water, groundwater,
wastewater, and water containing up to 5% suspended solids. It
can be used to remove various organic chemicals including
chloroform, bromodichloromethane, dibromochloromethane,
bromoform, carbon tetrachloride, TCE, PCE, trans-1,2-
dichlorocethene, cis-1,2-dichloroethene, 1,1-dichloroethene, 1,2-
dichlojroethane, hexachloroethane, 1,1,1-trichloroethane, 1,1,2,2-
tetrachloroethane, hexachloro-1,3-butadiene, methylene chloride,
benzene, toluene, chlorobenzene, ethylbenzene, 1,2-dichloroben-
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Figure 1. Elevation of the Electron Beam Research Facility, Miami, FL.
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