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ХVІ Міжнародна конференція з фізики і технології тонких плівок та 
наносистем (присвячена пам’яті професора Дмитра Фреїка). Матеріали. 
/ За заг. ред. проф. Прокопіва В.В. – Івано-Франківськ : Прикарпатський 
національний університет імені Василя Стефаника, 2017. – 388 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 та мікроелектроніки. 

Рекомендовано до друку науково-технічною радою Фізико-хімічного 
інституту ДВНЗ «Прикарпатський національний університет імені Василя 
Стефаника» 

 
XVI International Conference Physics and Technology of Thin Films and 
Nanosystems (dedicated to memory Professor Dmytro Freik). Materials. / Ed. 
by Prof. Prokopiv V.V. – Ivano-Frankivsk : Publisher Vasyl Stefanyk 
Precarpathian National University, 2017. – 388 с. 
 

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 and 
nanoelectronics. 
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University, 2017 
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Phase Composition and the Thermoelectric Properties 
Material System Pb-Ag-Te 

Semko T.O1., Mudryy S.I2., Haluschak M.O3., Lopyanko M.A1 
Maksymiuk N.T1. 

1Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine 
2Lvivskyy National University named after Ivan Franko, Lviv, Ukraine 

3Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine 

In this work the phase composition and the thermoelectric properties of 
doped silver lead telluride with impurity concentration of 0.3, 0.5, 1.0 at.% and 
solid solutions  Pb18-xAg2Te20 (x = 0, 0.5, 1.0), Pb17Ag3Te20 are researched. 
Synthesis of materials carried out in evacuated quartz ampoules. The resulting 
ingots ground in an agate mortar and highlighting fraction size (0.05 - 0.5) mm 
and pressed under pressure of 1.5 GPa. The obtained samples with d = (5-8) mm 
and h ≈ (8-12) mm subjected to additional annealing. 

Based on X-diffraction studies found that the introduction of impurities in 
silver in PbTe samples are shown traces of phase pure lead. For all samples of 
solid solutions Pb-Ag-Te in diffraction pattern observed additional phase and 
Te Ag10,6Te7.  

The coefficient of thermal emf samples containing impurities 0.3 and 0.5 at. 
% Ag are almost identical and monotonically decreasing values of 500 mV / K 
at 100 C, to values of 350 mV / s at 350 C. The temperature dependence of the 
thermopower samples containing impurities 1 at. % Ag characterized by non-
monotonic dependence with a maximum of 400 mV / s at 200 C. Thermal 
conductivity increases with little increase in the number of impurities. 

Unlike the doped material for all formulations investigated  
Pb18-xAg2 (3) Te20 (x = 0, 0.5, 1.0) was obtained stable-type conductivity. The 
conductivity of the material is higher compared to the doped material. There is a 
marked increase in the value of σ with reduction of lead in solution, although hol 
by measuring the concentration of media virtually unchanged. Thermopower 
factor for all compositions Pb18-x Ag2Te20 is almost the same and is ≈300 mV / s 
at 300 C. Thermal conductivity decreases with the decrease of lead in solution, 
which can be explained by the increase in the number of vacancies of lead, 
which scattered phonons. Lowest value of k samples characterized Pb17Ag3Te20. 
It is important that this sample is themost intense peaks of additional phases  
Ag 10,6 Te7. 


