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Influence of biomass ash components on coal char structure evolution during
gasification and migration patterns of their forms
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Abstract: This study used deashed Zhundong coal as raw material and different Si/K ratios and Ca/K ratios of
composite biomass ash were loaded.Using a fixed-bed reactor for isothermal gasification experiments,and combining with
SEM, physical adsorption, Raman and FactSage thermodynamic simulation calculations, the influence of key components
of biomass ash on structural evolution of coal char and the microscopic pathways of alkali ( alkaline earth) metal
migration were revealed.The results showed that composite ash promoted the development of layered structures and pores
in coal char.When the Si/K ( molar ratio) was fixed, the micropore volume and specific surface area of coal char first
increased and then decreased with increasing Ca/K.When Ca/K was fixed, an increase in Si/K significantly inhibited
pore development and the reactivity of coal char. Potassium is prone to volatilization during gasification, and high
temperatures facilitate its entry into the gas phase in the forms of K and KOH. Calcium mainly exists in silicates.
Increasing the Si/K ratio can effectively fix potassium, but the resulting slag or silicates can also inhibit the catalytic
activity of potassium.
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