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Fig.1. Relative content of magnetically 
ordered components of Mossbauer spectra 
of samples at different annealing 
temperatures and their phase composition 

Fig.2. frequency dependences of sample 
conductivity at different annealing 
temperatures 

      The method of hydrothermal synthesis of 
ultrafine composite defective α-FeOOH/ 
defective α-Fe2O3 is implemented and the 
mechanism of its phase formation is analyzed. 
Two temperature ranges of phase and structural 
stability of the composite were revealed. Upto a 
temperature of 150oC there is a preservation of 
two components of the composite defective α-
FeOOH and defective α-Fe2O3, which are in a 
magnetically ordered state. At a temperature of 
250oC completes the phase transition α-
FeOOH→α-Fe2O3: the magnetically ordered 
component is represented by only Zeeman 
sextets corresponding to crystalline and defect 
crystal structures α-Fe2O3.
     The structural organization of the ultrafine 
defective composite α-FeOOH/α-Fe2O3 provides 
the implementation of the proton conduction 
mechanism. Conduction in the polymer chains of 
the hydroxide phase is due to surface 
percolation of the charge, the initialization of 
which occurs immediately at low frequencies. 
Conductivity within crystalline hematite 
agglomerates is realized by capacitive and 
resistive mechanisms due to free charge carriers. 
Increasing the frequency of the external electric 
field causes the formation of free charge carriers 
within the polymer hydroxide network, as a 
result of which the conductivity at direct current 
is realized through both components of the 
composite.
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