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Tendencies of world development focus attention on a vegetative biomass as on the 
major raw resource for future chemistry and a fuel industry. The significant potential for 
perfection o f biomass conversion processes is concentrated in the field of radiation- 
chemical methods. Both the mode of post-radiation distillation and mode o f electron- 
beam distillation o f biomass have been investigated as well as the mode of gas-phase 
synthesis of liquid engine fuel from of biomass distillation products. Synergistic action 
o f radiation and temperature has been analyzed at use of the accelerated electron beams 
allowing to combine radiolysis with effective radiation heating o f a material without use 
of additional heaters. At dose rate above 1 kGy/s the electron-beam irradiation results in 
intensive decomposition of a biomass and evaporation of formed fragments with 
obtaining of a liquid condensate (~ 60 wt %), CO2 and CO gases (13-18 wt %) and 
charcoal in the residue. Biomass distillation at radiation heating allows to increase 
almost three times an organic liquid yield in comparison with pyrolysis. The majority of 
liquid products from cellulose is represented by the furan derivatives considered among 
the very perspective components for alternative engine fuels. Distilled-off gases and 
vapors are diluted with gaseous C1-C5 alkanes and again are exposed to an irradiation to 
produce liquid fuel from a biomass. This transformation is based on a method of 
electron-beam circulation conversion of gaseous C 1-C5 alkanes (Ponomarev, A.V., 
Radiat. Phys. Chem., 78, 48, 2009) which consists in formation and removal of liquid 
products with high degree o f carbon skeleton branching. The isomers ratio in a liquid 
may be controlled by means of change of an irradiation condition and initial gas 
composition. The irradiation of gaseous alkanes together with vaporous products of 
biomass destruction allows to synthesize the fuel enriched by conventional liquid 
alkanes, tetrahydrofuran derivatives, stable alcohols and ethers. Fractional composition 
and knock value o f  an obtained liquid corresponds to the requirements assigned to 
standard engine fuel. The described method has been supplemented by the 
modifications aimed at production of alternative types of liquid engine fuel from a 
various auxiliary feedstock - synthesis gas, cracked gas, heavy oil fractions and native 
bitumens. These modifications are characterized by synergetic gain in yield of feedstock 
conversion.


