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In the gasification of gulfweed, an aquatic biomass, with CO,/O,, the effects of the concentration of
CO; and O, in the gasifying agent and the feeding rate on the gasification behavior were investigated using a
downdraft fixed-bed gasifier at 900°C. The conversions to gas on a carbon basis using gulfweed were higher
compared to those using Japanese cedar as a woody biomass. In the gasification of gulfweed, using CO,/O, as
the gasifying agent led to an increase in the conversion to gas and the syngas content (CO + Hj). With
increasing CO, content in the gasifying agent, the conversion to gas increased, the CO content increased while
the H, content decreased. With increasing O, content in the gasifying agent, the contents of CO and H,
increased while the conversions to gas remained almost constant. Especially in the gasification of gulfweed
with CO,/0, = 45/55 vol%, the conversion to gas was 94.0 C-mol% and the syngas content exhibited a
maximum value of 69.7 vol%. The nitrogen atoms in the feedstock were mainly converted to form N, of which
content in the product gas was approximately 1 vol%. H,S (6.2-90.5 ppmv) and COS (3.3-55.2 ppmv) were the
main sulfurous gases produced. The sulfur content in the char was much higher than that in the feedstock. For
char obtained in the gasification with ER=0.1, He/CO,/0,=0/85/15 vol%, the desulfurization behavior was
investigated using a downdraft fixed-bed reactor at 250-550°C under 3 types of atmosphere (H,S/N,, COS/N,,
and mixture gas which composed of CO, CO,, H,, N, CH,4, H,S, COS, and steam). The char had a higher COS
removal capacity at 350°C compared to commercial activated carbon. The char simultaneously removed H,S
and COS from mixture gas at 450°C more efficiently compared to activated carbon. These results can propose
the novel Biomass-to-Liquid process consisting of gasification of gulfweed with CO,/O, and dry gas cleaning
using self-supplied bed material.




