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In the present work the efficiency of LiFe5O8 solid-phase synthesis at radiation-thermal (RТ) annealing of lithium carbonate and iron oxide mechanical mixture was studied using thermal analysis (TG/DSC) and X-ray powder diffraction (XRD) techniques. The RТ annealing method was provided by affecting the reaction mixture of an intensive pulsing bundle of electrons with energy 2.4 MeV. Warming up of the mixture and temperature maintenance was carried out at the braked electrons energy with now other extraneous warmth radiants. The duration of nonisothermal stages (warming up and cooling) did not exceed 3 minutes. An irradiation mean power was ~ 5 kGy/sec at the warming up and ~ 3kGy/sec in the mode of isothermal annealing.
 Samples of a reaction mixture with the component molar relation of 1:5 were compacted under pressure 200 МPa. The calorimetric measurements were performed up to 800 0C at a heating rate of 500С/min in air atmosphere using thermal analyzer STA 449C Jupiter firms Netzsch (Germany). X-ray measurements were made by diffractometer ARL X’TRA (Switzerland). The content of LiFe5O8 phase was checked via endothermic DSC peak at 7550С caused by transition "order-disorder" in lithium pentaferrite octahedral sublattice (S(- peak). These data were compared with results of full-profile  diffractogram analysis.
The obtained kinetic dependences of energy-absorbtion in S(-  peak and XRD date, for thermal and radiation-thermal presynthesized samples within temperatures range (600-800) 0С, resulted in the high efficiency of radiation-thermal synthesis. The RT effect was maximum at initial stages of synthesis and increases with anneal temperature reduction. The РТ effect showed  ~ 100 % at 6000С and anneal duration 110 minutes. At 8000С the effect drops to ~ 20 %. The α→β transition enthalpy increases from 7 J/g at 6000С to 10 J/g at 8000С. It is caused by growth of the lithium pentaferrite degree of order at increasing anneal temperature and by decrease of the defect structure lattice interfering cations streamlining.
