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Lignocellulosic biomass, the most abundant form of organic carbon on Earth, provides
a highly promising alternative material source to fossil fuels due to its renewable and
environmentally friendly nature. A considerable amount of research has been devoted to
converting lignocellulosic biomass into useful products, and many strategies to synthesize
biomass-derived alternatives to fossil fuel-derived products have already been
demonstrated.

The presented work describes various electrochemical routes to convert
lignocellulosic biomass-derived platform molecules into value-added products via
reduction and oxidation reactions in order to replace fossil fuel-derived products.
Electrochemical biomass conversion reactions have various advantages over traditional
biomass conversion technigques. For example, electrochemical conversions can be
performed at ambient temperatures and pressures, the need for stoichiometric amounts
of chemical oxidants and reductants are eliminated, water can be used as the oxygen
or hydrogen source for oxidation and reduction reactions, and electrochemical reactions
are always composed of a simultaneous
reduction and oxidation reaction. This means —
that two valuable products can
simultaneously be produced (e.g.
simultaneous biomass oxidation and T
reduction reactions or biomass oxidation
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