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Technologies of gas production from hydrocarbons and solid mineral fuels are based on thermodynamic analysis of gasification processes. Thermodynamic analysis of gasification processes for vegetable raw materials was first performed in this work.

The authors performed comprehensive experimental investigation of thermodynamic properties for cellulose and lignin – the main components of plant biomass. Heat capacity in the range 5 – 370 K was measured in an adiabatic calorimeter, combustion energy was determined in a bomb calorimeter. Thermodynamic functions (entropy, enthalpy, Gibbs energy) were calculated for the compounds. A method for extrapolation of cellulose and lignin thermodynamic properties to 1000 K was developed. Ash and sulfur content in the samples was determined.
Equilibria of processes of cellulose and lignin thermolysis and their air-steam conversion according to the reaction cellulose (lignin) + х Н2О + у (air) ( a СО2 + b Н2О + c СО + d Н2 + e СН4 + f С(graphite) + g N2 were calculated by a method of minimization of isobaric potential. The parameters (temperature, pressure, composition of mixture) required for maximal yield of solid carbon, synthetic gas, power gas under thermodynamic control of the reactions were determined.

The dependences of theoretical temperatures for combustion of cellulose and lignin, combustion of generated power gas, gasification of cellulose and lignin on composition of the converted mixtures, initial temperature and pressure in an adiabatic mode were found. A degree of energetic degradation in the process of cellulose and lignin thermolysis with production of fuel gas (CO, H2, CH4) was estimated.
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