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There is currently a boom in a search for alternative power resources. One of the alternatives
is the usage of the thermoelectric effect. Research on thermoelectric (TE) materials is thus
a very active field of research. Efficiency of a TE material is expressed in terms of a so-
called dimensionless figure of merit, ZT, where ZT = α2σT/ κ. In this formula, σ, α, T
and κ are the Seebeck coefficient, electrical conductivity, absolute temperature and thermal
conductivity, respectively [1]. Next to the low thermal conductivity, the numerator α2σ (so
called power factor PF) needs to be high for a large TE performance.

Bi2Se3, which adopts the tetradymite structure, is one of the constituents of room-temperature
thermoelectric (TE) materials. Recently we observed the extraordinary behavior of the See-
beck coefficient and carrier mobility leading to an enhanced power factor in the doped crystals
in Cr-doped Bi2Se3 single crystals [2]. Considering to this fact we examine the influence of
tungsten (as like chromium the transitive metal of 6th group) doping on single crystals of
bismuth selenide in terms of thermoelectric and transport properties.

The series of Bi2−xWxSe3 single crystalline samples with varying values of x (for x = 0
- 0,035) was prepared by the self-flux method. The phase purity of the products was verified
by X-ray diffraction. The samples were then characterized by the measurement of electrical
conductivity, the Hall coefficient and the Seebeck coefficient over a temperature range of 100
- 475 K. We discuss the influence of W substitution on the free carrier concentration and
the thermoelectric performance. All of the samples demonstrate n -type conductivity. The
results further showed low solubility of tungsten in bismuth selenide (x ≤ 0,005) as well
as decreased value of power factor suggesting that tungsten doping of bismuth selenide is
contrary to chromium doping not promising in regard to thermoelectric applications.
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