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Materials with good properties (Sebek coefficient, electrical conductivity, thermal conductivity, 
electrical resistance. carrier concentration, power factor) and which can be good thermoelectric 
are present on the Figure 1. 
 
Best compositions for traditional bulk thermoelectric materials had largely been discovered by 
1980[9].  

2. EXPERIMENTAL  

A monocrystal sample of p - type, Bi2Te2.8Se0.2 was synthesized by the Bridgman method[10] at 
a temperature of 600°C starting from spectroscopic pure materials. Bismuth (Sigma - Aldrich, 
99.999%), Selenium (Alfa Aesar, 99.999%) and Tellurium (Sigma - Aldrich, 99.999%) were 
taken in a certain proportion and sealed in a quartz ampoule under a pressure of 10-5 Pa. 
According to the stoichiometry of Bi2T3−x Se x (x = 0.2) alloy, high purity (5 N) elemental 
granules of Bi, Te and Se were weighed and then melted. 
 
The lowering speed of the ampoule in the vertical furnace was about 2.2 mm/h. Structural, 
transport and thermoelectric properties were investigated. XRD analysis confirmed the 
monocrystal structure of Bi2Te2.8Se0.2. Transport properties have shown that with increasing 
current, mobility increase. Positive values of Hall coefficient confirm that the material is p - type 
with high concentrations of charge carriers. 
 
3.RESULTS AND DISCUSSION 

The calculated data from the measurement results of the transport quantities for sample 6/4 (┴) 
with a Schottky diode at room temperature (25 ° C) and magnetic induction of the permanent 
magnet B = 0.370 T are given in Table 1 and Table 2. Measurements were performed at currents 
of 1 and 5 mA. 

 
Table 1. Results for sample 6/4(┴) at a current of 1 mA 

Measured size Symbol Result 
Measuerment 

unit 

Bulk carrier concentration nb 4.876x1019
/cm3 

Mobility μ 1.700x101 cm2/Vs 
 

Specific resistivity ρ 7.529x10-3 Ωcm 
 

Average Hall Coefficient RH 1.280x10-1 cm3/C 

A-C Cross Hall 
Coefficient 

RH1 -4.388x10-1 
cm3/C 

B-D Cross Hall 
Coefficient 

RH2 6.948x10-1 
cm3/C 

Sheet carrier concentration nS 8.777x1018
/cm2 

Specific conductivity σ 1.328x102 1/Ωcm 
 

Magneto resistance ΔR 2.123x10-3 Ω 
 

Vertical/Horizontal 
 ratio of resistivity 

α 9.643x10-2 
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Table 2. Results for sample 6/4(┴) at a current of 5 mA 

Measured size Symbol Result 
Measuerment 

unit 

Bulk concentration nb 6.640x1018
/cm3 

Mobility μ 1.565x102 cm2/Vs 
 

Specific resistivity ρ 6.008x10-3 Ωcm 
 

Average Hall Coefficient RH 9.401x10-1 cm3/C 

A-C Cross Hall 
Coefficient 

RH1 9.863x10-1 
cm3/C 

B-D Cross Hall 
Coefficient 

RH2 8.940x10-1 
cm3/C 

Sheet concentration nS 1.195x1018
/cm2 

Specific conductivity σ 1.664x102 1/Ωcm 
 

Magneto resistance ΔR 2.442x10-3 Ω 
 

Vertical/Horizontal 
 ratio of resistivity 

α 8.606x10-2 
 

 
Mobility increases with increasing current. The Hall coefficient values are positive. This 
indicates that the samples are of p type and that the charge carriers majority are holes. That the 
samples are of p type was also confirmed by the hot point method. The mobility of most charge 
carriers decreases with increasing current, which indicates that the temperature of the samples 
increases, which affects on the mobility. For our sample the value of μ is increase from μ = 
1.700x101cm2/Vsat current intensity of 1 mA to μ = 1.565x102cm2/Vs at current intensity of 5 
mA. 
 
4. CONCLUSION 

Transport properties namely electrical conductivity (σ), Hall Effect (RH), bulk carrier 
concentration (nb), sheet carrier concentration (nS), mobility (µ) and specific resistivity (ρ)have 
been measured for the ternary system Bi2Te2.8Se0.2as function of current intensity. 
 
RH measurement indicates p-type conduction. The results were analyzed in order to establish the 
conduction mechanism in these compounds. The aim of our researches is to characterize 
transport properties and to detect the possibility of using these materials in thermoelectric 
devices. 
 

ACKNOWLEDGEMENTS  

Authorswish to thankProfessorAcademician Pantelija Nikolić† on bigandselflesseffortsandassistance in 
allstagesofinvestigations. As wellauthorswish to thank Stevan Vujatović†, a specializedtechnician as well 
as Dr Ljiljana Živanovfullprofessor at the Department ofElectronics, Department ofEnergy, 
ElectronicsandTelecommunications from theFacultyofTechnicalSciences (FTN), Universityof Novi Sad 
andprofessorDr Milan Radovanović, researchassociate, to helpwiththeHallexperiment. 

29



 
 
 

The 52nd International October Conference on Mining and Metallurgy, 29-30November 2021 
 

 

 
This work was financially supported by the Ministry of Education, Science and Technological 
Development of the Republic of Serbia, Grant No. 451-03-9/2021-14/ 200052. 

REFERENCES 

[1] H. B. T. Goldsmid, Materials, 7 (2014) 2577 - 2592. 
[2] G. J. Snyder, E. S.Toberer, Nat. Mater., 7 (2008), 9 - 114. 
[3] Y. Yuan,W. Zhan,O.Cojocaru-Mirédin,Z. Bin,W. Xiao-Yu,G. Na,H.Zhong-Yue,Z.Fang-

Qiu,Scientific Reports, 2463 (7) (2017) 1 - 10. 
[4] D. Liu, J.Stoetzel,M.Seyring,M.Drüe,X. Li,R. Schmechel,M.Rettenmayr, Cryst. Growth 

Des. 16 (2016) 617 - 624. 
[5] J. Laopaiboon, S. Pencharee, T. Seetawan, U. Patakham, B. Chayasombat, C. 

Thanachayanont, Mater. Lett. 141 (2015) 307 - 310. 
[6] Požega, E. Sintezaikarakterizacijamonokristalabizmutaiteluradopiranihselenom, 

cirkonijumomiarsenom (Doktorskadisretacija), Univerzitet u Beogradu, Tehničkifakultet u 
Boru, Bor (2018) p. 82. 

[7] L. Ivanova, Y. V. Granatkina, Inorg. Mater 36 (2000) 672 - 677.  
[8] https://www.fzu.cz/~knizek/pdf/ThermoelectricMaterials.pdf 
[9] E. Požega, S. Ivanov, Z. Stević, Lj. Karanović, R. Tomanec, L. Gomidželović, A. Kostov, 

Trans. Nonferrous Met. Soc. China 25 (2015) 3279 - 3285 
[10] E. Požega, P. Nikolić, S. Bernik, L. Gomidželović, N. Labus, M. Radovanović, S. 

Marjanović, Synthesis and investigation of BiSbTeSe single crystal doped with Zr 
produced using Bridgman method, Revista de Metalurgia53 (3) (2017) 

 
 

30


	Blank Page
	zbornik1.pdf
	p01-ioc52_plenary_AleksandraMilosavljevic
	p02-ioc52_plenary_ZKarastojkovic
	001-ioc52_SMiletić
	002-ioc52_DGrigorova1
	003-ioc52_Epozega1
	004-ioc52_EPozega2
	005-ioc52_DManasijevic
	006-ioc52_VTopalovic
	007-ioc52_VMarjanovic1
	008-ioc52_VMarjanovic2
	009-ioc52_MJovanovic
	010-ioc52_SManasijevic
	011-ioc52_SSarboh
	012-ioc52_MMikic
	013-ioc52_DAdamovic
	014-ioc52_AKostov
	015-ioc52_MMilenkovic
	016-ioc52_DKržanović
	017-ioc52_RRajkovic
	018-ioc52_ZStanojevićŠimšić
	019-ioc52_MBanjesevic
	020-ioc52_MRadivojevic
	021-ioc52_FGramić1
	022-ioc52_FGramić2
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