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Typical case of stacked double fluidized bed calcium looping biomass

hydrogen-enriched gasification
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Abstract:In response to the demand for clean and efficient energy conversion technology, a negative carbon
emission system is proposed ,which uses a stacked double fluidized bed as a reaction device to convert biomass fuel into
hydrogen and methanol through a calcium looping technology route.This system consists of a biomass gasification system,
a pressure swing adsorption ( PSA) system, a methanol synthesis system and a water electrolysis system. Aspen Plus
software is employed to carry out thermodynamic modeling for this system,and parameter analysis is performed based on
the modeling results. Results show that by adjusting the operating mode of the gasifier and controlling the amount of
calcium carrier added, syngas with a hydrogen-to-carbon ratio of 2. 1 can be directly modulated for methanol synthesis,
and the stacked bed design can significantly reduce the tar content in syngas.In addition, this system, coupled with the
water electrolysis H, production process, can provide oxygen to the regenerator through electrolysis. The generated CO,
and electrolytic hydrogen are used to synthesize methanol, forming a novel complementary model of green methanol
synthesis.It is shown that this novel calcium looping biomass gasification system is a clean, efficient and economical
energy conversion technology.
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