POST-FLIGHT Trace Contaminant Control Systems (TCCS) OXIDATION CATALYST EVALUATION

BACKGROUND

The TCCS developed for the International Space Station (ISS) removes the majority of gaseous airborne contaminants in an expendable bed of activated carbon (Perry 1998). Contaminants that do not have a strong affinity for carbon (such as methane and carbon monoxide) are removed with a high temperature catalytic oxidation reactor downstream of the sorbent bed. The reactor uses a Pd/Al2O3 catalyst manufactured by Engelhard Corporation (now BASF) that consists of 0.5% wt. Pd 1/8 inch cylindrical pellets with an aspect ratio of 1:1. The COA’s major function is to oxidize methane, carbon monoxide, hydrogen and light volatile organic compounds.

The catalyst material used in the COA unit returned to earth after successfully operating

onboard ISS from February 2001 to December 2006. The cabin air quality evaluation

throughout the COA’s operating life indicates that the catalyst was still functioning at the

nominal conditions when removed from service. NASA desires to perform a post analysis to identify the extent of degradation in the oxidation potential of the catalyst (if any) over its operating life.

The contractor proposes to perform catalytic activity tests in a bench-scale reactor and thoroughly characterize the spent catalyst using physical and chemical analysis techniques to identify the any changes in the properties of the oxidation catalyst.

OBJECTIVE

The primary objective of the proposed work is to evaluate the methane oxidation Performance and salient properties, which may affect oxidation performance exhibited by the catalyst removed from the Trace Contaminant Control System’s (TCCS) Catalytic Oxidizer Assembly (COA) returned from the International Space Station (ISS).
