
Abstract 

This work focuses on the development of innovative catalysts that are either free of Platinum 

Group Metals (PGMs) or incorporate recycled PGMs, targeting applications in Dry Reforming 

of Methane (DRM) and the Reverse Water Gas Shift (RWGS) reaction. A key novelty of this 

research lies in the use of leachate solutions derived from the hydrometallurgical processing 

of spent Diesel Oxidation Catalysts (DOCs). These leachates, supplied by MONOLITHOS 

Catalysts & Recycling Ltd (Athens), serve as precursors for the synthesis of PGM-based 

catalysts via impregnation. Their catalytic performance in DRM and RWGS reactions were 

investigated and compared to catalysts prepared from commercial PGM precursors. Catalytic 

tests were conducted in two fixed-bed reactors (a custom-built system and a Micromeritics 

FR-100), operating at temperatures up to 850 °C. Time-on-stream (ToS) and isothermal 

experiments were performed to evaluate catalyst stability. The catalysts were extensively 

characterized using techniques such as ICP-OES, TGA, XRD, BET surface area analysis, TPR, 

TPD, XPS, Raman spectroscopy, and SEM. This method has shown to be successful in reaching 

conversions up to 70-90 % even starting at 750 °C for the DRM reaction, a very good stability 

over time and high selectivity toward CO production in the RWGS reaction, even at low 

temperatures. 


