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Pyrolysis is an essential prestep in a gasifier. Pyrolysis is a thermochemical decomposition of biomass into a range of useful products, either in the total absence of oxidizing agents or with a limited supply that does not permit gasification to an appreciable extent. It is one of several reaction steps or zones observed in a gasifier.  Optimal conversion of chemical energy of the biomass or other solid fuel into the desired gas depends on proper configuration, sizing, and choice of gasifier operating conditions. For higher temperatures, where the reaction rate is faster, the equilibrium model may be of greater use. Gas composition measurements for gasifiers often vary significantly from those predicted by equilibrium models. This shows the inadequacy of equilibrium models and under scores the need of kinetic models to simulate gasifier behavior. At low reaction temperatures, the reaction rate is very slow, so the residence time required for complete conversion is long. Therefore, kinetic modeling is more suitable and accurate Gasification Models at relatively low operating temperatures <800 °C. Thus, it involves parameters such as reaction rate, residence time of particles, and reactor hydrodynamics.
A mathematical model of the biomass pyrolysis is developed. With the help of this models a series of calculations for gas yield and product composition a gasifier achieves after a finite time (or in a finite volume in a flowing medium) are made. For a given operating condition and reactors configuration, the kinetic model is used to predict the profiles of gas composition and temperature inside the gasifier and overall gasifier performance.
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