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ХVІI Міжнародна Фреїківська конференція з фізики і технології 

тонких плівок та наносистем. Збірник тез. / За заг. ред. 
проф. В.В. Прокопіва. Івано-Франківськ : Видавництво Прикарпатського 
національного університету імені Василя Стефаника, 2019. 376 с. 

 
Представлено сучасні результати теоретичних і експериментальних 

досліджень з питань фізики і технології тонких плівок та наносистем: 
метали, напівпровідники, діелектрики, провідні полімери; методи 
отримання та дослідження; фізико-хімічні властивості; нанотехнології і 
наноматеріали, квантово-розмірні структури, наноелектроніка, тощо. 
Матеріали підготовлено до друку Програмним комітетом конференції і 
подано в авторській редакції.  

Для наукових та інженерних працівників, що займаються проблемами 
тонкоплівкового матеріалознавства, мікро- та наноелектроніки. 
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Films and Nanosystems. Abstract book. / Ed. by Prof. V.V. Prokopiv.  Ivano-
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The results of theoretical and experimental researches in directions of the 

physics and technology of thin films and nanosystems: metals, semiconductors, 
dielectrics, and polymers; and methods of their investigation; physic-chemical 
properties of thin films; nanotechnology and nanomaterials, quantum-size 
structures; thin-film devices of electronics, are presented. The materials 
preformed for printing by Conference’s Organizational Committee and Editorial 
Board, are conveyed in authoring edition.  

For scientists and reserchers on the field of thin-film material sciences, 
micro- and nanoelectronics. 
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Relaxation Processes in Thin Films of PVDF-BaTiO3 Composites 
Sergeeva A.E. and Fedosov S.N. 

Odessa National Academy of Food Technologies, Odessa, Ukraine, aeserg@ukr.net 

Polymer-ferroelectric composites have advantage over ferroceramics due 
to their better mechanical properties. In this work, the PVDF-BaTiO3 composites 
were subjected to thermally stimulated polarization (TSP) and depolarization 
(TSD) for obtaining information on electric relaxation in the composites. 

The samples of 300 μm thickness were prepared by hot pressing of PVDF 
powder mixed with 10 μm BaTiO3 particles. After the TSP, the samples were 
subjected to the TSD in a short-circuit mode. The samples annealed at 140 °C 
were also studied by the relaxation map analysis (RMA) method at the 
SOLQMAT 91000 Spectrometer. The fractional analysis of the relaxation 
processes was also performed by the method of thermal windowing. The 
activation energies of the relaxation processes were calculated. 

During the TSP experiments, the linearity of the logG-(l/T) curves was 
distorted at 70-80 °C and the abrupt decrease in the apparent conductivity (G) 
was observed. The divergence between the direct and the reversed G(T) curves 
indicated that the change in conductivity was irreversible and related to the 
polarization buildup.  

The fractures at the reversed curves corresponded to 120°C, being actually 
the Curie point of BaTiO3. The activation energy of the conductivity in the 
paraelectrlc phase (0.53 eV) was much smaller than in the ferroelectric phase 
(0.98 eV). The phase transition was also seen at the TSD curve as a splash of 
current during heating and cooling.  

The TSP during poling was essential, because the polarization was not 
formed at room temperature even under high fields of the order of 20 MV/m. 
Moreover, the I(V) characteristic at 20 °C was super-linear and typical for the 
space charge limited currents.  

The similarity in the TSP curves of the PVDF-BaTiO3 and PVDF has 
been found indicating that the mechanism of correlation between the 
polarization buildup and the decrease of conductivity is the same in both cases. 
The charge carriers were probably trapped at the boundaries of the polarized 
particles compensating the depolarizing field and providing for the lasting 
stability of the polarization.  

The activation energy Q slightly decreased in the range of 20-80 °C from 
1.17 eV to 1.09 eV. Then Q increased abruptly reaching the highest values of 
1.23-1.55 eV at 105-110 °C. The magnitude of the energy correlated with the 
content of the ceramics filler being 1.23 eV at 40%, 1.40 eV at 50% and l.55 eV 
at 70% of BaTiO3 in the composite. Moreover, the temperature of the peak was 
very close to the Curie point of BaTiO3, proving that the relaxation behavior of 
the composite near this temperature is governed by ceramics.  

Similarity of electrical relaxation in PVDF-BaTiO3 composites and PVDF 
can lead to the development of a generalized model capable to interpret and 
even predict the electrical properties of the polymer-ceramics ferroelectric 
composites.  
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