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Coal, natural gas, and oil account for close to 90% of the
energy consumed globally. The significance of these crucial
feedstocks to key global economies cannot be overstated,
and despite growing concerns related to Climate Change,
reliance on these fuels is not going away any time soon.
Despite well-established conventional approaches to utiliz-
ing these feedstocks (e.g. coal combustion for power gen-
eration), an incredible amount of research has been
underway for decades to improve both the utilization effi-
ciency and environmental performance, leading to the
emergence of a number of promising technologies. Fur-
thermore, significant efforts have been devoted to utilize
renewable energy sources, such as CO2-neutral biomass,
despite their relative scarcity and other challenges associated
with their utilization.

The main objective of this talk was to share related
experiences with early-career scientists participating in this
initial conference. The author will briefly discuss the
dynamics in the energy sector, before presenting on specific
R&D areas from his own experience during over 19 years at
the Gas Technology Institute in pilot-scale projects aimed at
demonstration testing of several gasification-based tech-
nologies. GTI has state-of-the-art test platforms capable of
demonstrating coal and biomass gasification in bubbling
fluidized-bed gasifiers; syngas reforming (tars, methane, and
light hydrocarbons); cleaning (including ammonia destruc-
tion and hot syngas filtration via candle filters), and condi-
tioning; and enabling long-term operation of the various unit
operations in an integrated fashion. Consistent with the

broad Topic 6 of the conference, particular emphasis will be
placed on a suite of processes, which were neatly integrated
to produce gasoline from woody biomass at up to 4.5 MWth
(input) scale. The various steps in this very promising
biomass-to-liquids (BTL) technology will be explained to
highlight the various R&D areas involved, and most
importantly to impress upon the early-career scientists how
fundamental principles play key roles in devising and inte-
grating the technology building blocks. The need to equip
the overall test facility with innovative sampling and ana-
lytical systems, will also be discussed, as a necessary mea-
sure to optimize the process.
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