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Abstract:

In the present work, steam gasification of kitchen food
waste was carried out with torrefaction as pretreatment.
The food waste used in this study was collected from
one of the Dining Halls of Shiv Nadar University, In-
dia, which comprised of a mixture of various vegetables,
grains, pulses, and meats. Various samples of torrefied
food waste was prepared by heating food waste at differ-
ent temperature of 230 °C, 260 °C, and 290 °C for one-
hour residence time in a fixed bed reactor. Proximate,
elemental, and ligno-cellulosic composition analysis were
carried along with, HHV, mass yield, energy yield, ener-
gy density and bulk density determination of each food
waste sample pre and post torrefaction. Raw as well as
torrefied food waste were used as the feedstock for steam
gasification reactions and its effect on food waste quality
and in turn, on syngas production was determined. Gas-
ification was carried out with steam as gasification agent
and the flow of steam was kept at 0.625 ml/min with
steam to biomass ration of 1.25. The temperature for
gasification was chosen as 700 °C. Syngas characteristics
such as syngas yield, syngas composition, and H2 yield
were evaluated and it was found that their values varied
in different proportion on changing the food waste tor-
refied at increasing temperature. The highest syngas yield
and H2 field was found to be 3.49 m3/Kg and 2.15 m3/
Kg for TFW 290 respectively. However, H2 fraction in
syngas did not vary much for raw as well as food waste
torrefied at different temperature except at 230 °C. Cold
gas efficiency and carbon conversion efficiency were also
determined to evaluate the performance of proposed pre-
treatment on steam gasification.
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