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Abstract

Hydrogen generation from biomass waste offers a sustainable alternative to fossil-based
energy and complements intermittent solar and wind power. Today’s technologies for biomass-
derived H; production, e.g. gasification, require harsh reaction conditions. An efficient
alternative involves the conversion of wet biological waste to agueous formic acid (e.g. so
called OxFA process), followed by its dehydrogenation. Temperatures below 150 °C are
sufficient to release hydrogen and carbon dioxide, enabling decentralized applications!.
Heterogeneous Pd-based catalysts show high activity for formic acid (FA) dehydrogenation,
but poisoning by the side-product carbon monoxide causes catalyst deactivation(?.,
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providing a promising basis for biogenic hydrogen Fig. 1: Formic acid conversion and CO
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aim is to achieve higher H; release rates and improve

selectivity for dehydrogenation to minimize product purification for fuel cell applications.

For the process efficiency, the liquid-phase reaction is advantageous due to lower

temperatures. But Pd/C showed significant deactivation in formic acid dehydrogenation at

50 °C. Therefore, alternative and modified catalyst systems will be investigated with a focus on

enhanced CO tolerance. In addition, process parameters will be adjusted, including

temperatures above 100 °C and pressures exceeding vapor pressure. The objective is to

identify reaction conditions that suppress deactivation and enable stable formic acid

dehydrogenation for sustainable hydrogen generation.
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