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Cellulose, being a good sorbent material, is used in applications that include petroleum, heavy metals, and radionuclides. Thus it is a prevalent component of most landfill waste. Traditional options for the disposal of contaminated cellulose would range from deposition in a landfill to elution by a desorbing agent and incineration. In some applications, the traditional methods of disposal do not apply. For example cellulosic materials contaminated with radionuclides have to be transported to specific storage sites. Cellulosic materials contaminated with low level and transuranic wastes generated at nuclear facilities are expensive to store in perpetuity. Fortunately, cellulosic sorbent materials offer the unique possibility that the contaminated materials can be enzymatically degraded. The investigation into cellulose as a sorbent material coupled with enzymatic degradation could offer a cost effective means to concentrate and remove constituents from waste streams.

Using an industrial fungal cellulase, adapted for textile applications, contaminants on cellulose can be removed by the degradation of the sorbent material. In order to eliminate sorption of the metal contaminants on the cellulosic surface as well as the enzymatic surface, the amino acid, cysteine, is employed as a complexing agent. Determination of the enzymatic systems effectiveness involves quantification of sugar byproducts utilizing High Pressure Liquid Chromatographic (HPLC) methods. The optimization of the reaction conditions is vital to the efficiency of the degradation. By characterizing the inhibitions of the enzyme system with respect to various reaction conditions, kinetic models for the degradation can be derived. This process kinetic representation offers a means by which to develop a pilot reactor.
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