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Study on Solid Desulfurization at Elevated Temperature
with Fe,0,/SiO, Sorbents from Large-scale Production

Yu-Jhan Jian'  Hsiu-Yun Chien®  Yau-Pin Chyou’

ABSTRACT

Gasification technology utilizes gasifiers to convert carbonaceous solid fuels into syngas that needs
gas cleanup for subsequent applications, such as conversion for chemicals, power generation, hydrogen
production, etc. This work is devoted to the study of solid desulfurization technology that can increase
thermal efficiency, reduce power generation cost, and protect the environment. During gasification
processes, most of the sulfur in coal is turned into hydrogen sulfide (H,S) and carbonyl sulfide (COS). Dry
desulfurization technology at elevated temperature can be implemented with regenerable metal oxides
as sorbents, undergoing desulfurization-regeneration cyclic processes; as compared to low-temperature
options with solvents, it avoids waste water issues, while features better system thermal efficiency and cost
advantage via regeneration. Preliminary studies on the performance of desulfurization sorbents, synthesized
by incipient wetness impregnation method, have been successfully carried out at the Institute of Nuclear
Energy Research (INER) for years. In response to the desulfurization tests for a large-scale reactor in the
future, mass production of sorbents is required. In this paper, desulfurization performance of iron-based
sorbents by the mass-production process will be discussed. In this study, the physical properties of mass-
produced sorbents were analyzed by various characterization apparatus; moreover, the chemical properties
were tested by removing hydrogen sulfide from simulated syngas down to ppm levels in a fixed-bed reactor.
The result showed that the iron-based sorbents exhibited good sulfur capture ability and could maintain the
similar properties like those from lab-scale synthesis. The main components of mass-produced sorbents are
Fe,0, and silica, in which the content of effective metal oxides reached approximately 20% and the sorbent
featured a high surface area around 192 m’/g; furthermore, the breakthrough time was about 39 minutes,
corresponding to sulfur capacity of 6.81 g-S/100 g sorbent. Following the characterization studies, redox
cycling tests were conducted and good stability was achieved, from which the 10-cycle stability maintained
beyond 90%. Through large-scale production process, the synthesis time and process cost could be reduced,
which provides competitive advantage for indigenously developed sorbents. The H,S removal properties of
the mass-produced sorbent seem promising for application in clean coal technology fields.
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