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Abstract:

Significant quantities of hazardous and mixed hazardous/radioactive wastes contaminated with halogenated organics are stockpiled throughout the country at DOE, DOD and industrial sites.  Thermal oxidation methods have traditionally been used to treat and eliminate those wastes.  However, thermal oxidation of chlorinated organics often produces toxic compounds, such as PCBs, dioxins, and dibenzofurans, which are more hazardous than the original waste streams.  Due to public demand, thermal oxidation treatment methods are no longer an acceptable option for disposal of those wastes at government sites.  The INEEL has developed a reductive catalytic process to treat halogenated organic compounds.  The method reacts a hydrogen donor liquid, such as methanol or hexane, with the halocarbon over a Pt/γAl2O3 catalyst to produce the reduced analog product.  The process has demonstrated quantitative halocarbon conversions without the production of any halogenated organic byproducts.  A wide range of halocarbons have been investigated including common solvents through PCBs, chlorodibenzo-dioxins, and chlorodibenzo-furans.  Dehalogenation for compounds containing F, Cl, Br, and I atoms has been demonstrated.  Changing reaction conditions from gas to supercritical conditions has resulted in an order of magnitude increase in reaction kinetics; however, continued pressure increases were sometimes detrimental.  This presentation will describe the INEEL’s reductive catalytic dehalogenation research efforts over the last several years. Reaction pathways, product distribution and compounds examined will be presented.  The effects of process conditions, including pressure and temperature effects, will be presented along with results for supercritical operation.  Results based on different hydrogen donor compounds will also be discussed.

