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Abstract

Greenhouse emissions leading to environmental issues, declining petroleum reserves and energy security concerns have
promoted the current exploration of sustianable green options. This includes conversion of wastes to energy as well as to
platform chemicals for the chemical and polymer industries. Hydrothermal treatment of wet biomass waste opens up the
possibilities of combined fuel production and wastewater treatment in both industrial and densely populated areas where
large amounts of wet waste materials are available. In this study, we proposed an integrated process where the digestate
from anaerobic digestion of lignocellulosics can be transformed into valuable products. Firstly, the wet solids of the
digestive are converted into phenolic compounds, a key building block for the preparation of polymers and resins, by
hydrothermal liquefaction (HTL). Thereafter, the generated waste aqueous stream, a by-product of the HTL process, is
subjected to hydrothermal gasification (HTG) to produce gaseous fuel - hydrogen and methane (i.e., hythane). To facilitate
these thermochemical transformations, we prepared a series of novel iron catalysts doped on potassium feldspar. These
synthesized cheaper catalysts provided high yields of phenolics with high selectivity for phenol and 4-ethylphenol. The
aqueous stream comprised mainly of lactic acid, glycolic acid and glycerol. Hydrothermal gasification of this by-product was
evaluated using Ru/C, Ru/Al203 and La/Ce203 catalysts. Ru/C and La/Ce203 gave high yields of hythane with minor
amounts of C2-C3 hydrocarbons, CO and N. Overall, the integrated process resulted in the production of energy, chemicals
and re-usable water.
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