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Abstract

Today, hydrogen peroxide is produced by an indirect process in which an alkyl anthraquinone is sequentially
hydrogenated and oxidized. In this way, hydrogen and oxygen are kept separate during the production process.
A process in which molecular oxygen is directly hydrogenated. In this work, we describe recent advances in the
direct synthesis of hydrogen peroxide (H20,) from hydrogen and oxygen using gold-palladium-based catalysts
and discuss some of the challenges that need to be overcome. The direct method is a greener and more
sustainable alternative to the current industrial production process. The main objective of this study was to
achieve industrial requirements for H,O, yield and selectivity that would make the direct process industrially
feasible. To achieve the desired goal, two innovative approaches for the direct synthesis of H.O. were
investigated. The results show that using gold-palladium nanoparticles and a mixture of hydrogen and oxygen,
not only could organic molecules be oxidized in the gas phase, but the synthesis rate was high enough that H,O;
was detected as a product in a fixed-bed gas-phase reactor and a time-of-product analysis (TAP) reactor. This
observation allows for the direct synthesis of H>O; in a gas-phase reaction.
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