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Role of biomass during co-gasification of coal and biomass
Wen Ying Li
Taiyuan University of Technology, China

This article academically discusses the role of biomass during the co-gasification of coal and biomass, according to the 
effects of addition ratio of biomass, biomass ash, alkali metal compounds in biomass ash, and mineral matters in the coal 

on anthracite char gasification under CO2 atmosphere. The transformation of organic structure and mineral matter in coal-
biomass mixtures during co-gasification, the anthracite and rice straw addition with different ratios were isothermally gasified at 
1100°C. The phase-mineral composition, morphology and organic structure of solid residues produced at different gasification 
time were analyzed by X-ray diffraction, scanning electron microscopy coupled with energy dispersive spectrometer, Raman 
spectroscopy and other methods. Results revealed that the organic structure was changed in char as it became less ordered 
with the addition of biomass. The bulk concentrations of K and Na and their bearing minerals and phases in char increased 
with the addition of biomass during gasification process. The transformation of mineral matter played a significant role in 
promoting the coal gasification. Biomass ash containing alkali metals has been proven as a natural and disposable catalyst for 
the thermal conversion of carbon-containing material. Meanwhile, it was observed that 50% biomass ash addition resulted in 
the agglomeration of the co-gasification ash. The catalytic effect of alkalis in biomass ash was attributed to the H2O soluble 
and HCl insoluble forms alkali metal containing chemicals during gasification process. Catalytic activity of 2.5% biomass ash 
addition to demineralized coal char is similar to the 30% biomass ash addition to coal char. The mineral matter in the coal 
was observed to decrease the catalytic activity of the biomass ash which could be partially remedied by calcium additives. The 
catalytic mechanism of biomass ash on coal char gasification was elucidated. We researched the fusion process from sintering 
to melting of anthracite coal ash, rice straw ash and their mixture with different rice straw ash additions. Two different fusion 
mechanisms were applied to elucidate the fusion process with the increment of rice straw ash addition. The above results can 
be used in the development of coal-biomass co-gasification technology.
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