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Toward liquid fuels from wet biomass via hydrothermal
processing
Abstract

Microalgae and other renewable biomass resources can be feedstocks for producing crude bio-oils that could
be further processed in existing petroleum refineries, either alone or in blends with petroleum crude oils. This
approach, which would use the existing global infrastructure for petroleum refining and for distribution and
end-use of refined products, could facilitate the eventual transition to reliance solely on renewable liquid fuels.
Hydrothermal treatment (reactions in water at elevated temperature and pressure) is the preferred route for
converting wet biomass (e.g., algae, sludge, food waste) to a crude bio-oil as it works quickly (tens of seconds)
and avoids the energy-intensive step of biomass drying. This seminar will outline this hydrothermal liquefaction
approach and recent progress made in understanding the hydrothermal conversion of wet biomass (~ 350 °C)
to biocrude. Biomass feedstocks that will be discussed include microalgae and its biochemical constituents (e.g.,
model proteins, model peptides, and model polysaccharides). We will outline new insights into the reaction
pathways and kinetics arising from reaction modelling work and model compound experiments. We will also
highlight studies into the fate of metals in biomass and their distribution amongst the reaction products. Finally,
the talk will consider sustainability aspects by focusing on how a process could recover the N and P atoms in
the biomass so that they might be recycled as fertilizer to grow more biomass, for either energy production or
for food.
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