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Abstract   
Water phase as well as gas phase catalysis using noble metals is a promising 

technology for water treatment. However, catalytic reactions are in general hampered by 
catalyst deactivation due to complex water chemistry, especially the presence of reduced 
sulfur species. In a mobile pilot scale treatment unit (Treatment Train) techniques were 
developed to, (i) optimize reaction rates and, (ii) to increase the stability of the catalysts 
against deactivation. Examples are presented for both, water phase catalysis and gas 
phase catalysis. Approaches for the water phase rely on tailored support materials for 
catalyst protection while in the gas phase pretreatment of the poisonous compounds is 
favored.      
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Introduction 

Destructive catalytic processes hold an enormous potential in water treatment as 

they exhibit a broad reactivity with potentially very fast reaction rates. Especially palladium 

(Pd)-based catalysts were found to rapidly hydrodechlorinate many halogenated organic 

compounds with dissolved hydrogen as the reductant, even under unfavorable ambient 

conditions. The catalytic process can either be performed in the water phase directly, or, 

after stripping of volatile target compounds, in the gas phase. Numerous laboratory studies 

have shown this potential [1], however, the scarcity of published data that demonstrate the 

longevity of such catalysts under real conditions may have hindered the implementation of 

the technology.  
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destruction of chlorinated contaminants in groundwater, as well as in the gas phase if 

some essential conditions are met. Some precautions to prevent catalyst deactivation are 

discussed.  
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