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The operation of the reaction mixtures compaction forming initial conditions for diffusion mass transfer is one of the most important factors defining solid-phase synthesis efficiency. Influence of compaction factor on LiFe5O8 synthesis by means of thermoanalysis (TG/DSC) and XRD methods is investigated in this work. The Li2CO3/Fe2O3 (1:5) reactionary mixture represented a freely strewed powder in measuring crucibles or slightly pressed powder in crucible or pressed under pressure (33-300) МPа tablets.
Ferritizing annealing was carried out in air atmosphere in the linear heating process at rate 5 ˚С/min by means of thermal analyzer STA 449C Jupiter (Netzsch, Germany).
Two stages of mass losses on TG/DSK curves is allocated, which correspond endothermic peaks DSC to. Using «Peak Separation» software, created by Netzsch for separation of difficult peaks into components, five steadily repeating peaks were allocated. The wide DSC peak includes the first three of them. The fourth peak is related to fusion of lithium carbonate; the fifth peak – to "order-disorder" transition in octahedral sublattice of lithium pentaferrite (S(-). The increased density of reactionary mixture from 0.95 g/sm3 to 2.77 g/sm3 results in double growth of energy-absorption in the field of DSC elementary peak at 612 ˚C, almost to the same decrease – in the field of peak at 545 ˚C and practically to full disappearance of peak at 730 ˚C, related to fusion of lithium carbonate. The S(-peak, proportional to quantity of synthesized lithium pentaferrite, is triple linear growing with the increase of sample density. The most radical changes of energy-absorption occur at transition from strewed (0.95 – 1.5) g/sm3powders to compact (2.41 – 2.77) g/sm3 mixtures.
The obtained data testify necessity of compaction degree account of reactionary mixtures. It is necessary for solid-phase synthesis efficiency estimation and enthalpy calculations of compounds formation.
