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Abstract : Based on theories such as thermodynamic equilibrium, this study established a quantitative model for
the transformation of C, H, O, N, and S elements in a biomass gasifier. Gasification characteristics
at 500 - 1800 °C were analyzed, and the influences of ER (equivalence ratio) and SBR (steam—to—
biomass ratio) were explored. The results show that temperature is the core controlling factor: in the
low—temperature range, CH, and other components account for a high proportion; in the medium-
temperature range, CH, decomposes while CO and H, increase; in the high—temperature range, CO
dominates (>40%) and CH, nearly disappears. The lower and higher heating values of the product gas
are 7.4 - 10.0 MJ/Nm?® and 8.1 - 10.0 MJ/Nm®, respectively, and both increase with rising temperature.
Increasing ER reduces the gas calorific value but slightly increases the gas yield, indicating an optimal
balance. Increasing SBR significantly raises the gas yield (0.97 - 2.53 Nm®/kg) and H,/CO ratio (1.70 -
2.30), but lowers the calorific value. This study provides theoretical and technical support for process
optimization and equipment design.

Keywords : biomass gasification; thermodynamic equilibrium; element transformation; calorific value
characteristics; equivalence ratio (ER); steam gasification
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