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Abstract

In this paper, an investigation into the thermoelectric characteristics of N-type pseudo-ternary sem-
iconductor bulk materials, which have been doped with multi-walled carbon nanotubes (MWCNTSs),
is conducted. The integration of MWCNTSs into the N-type semiconductor matrix has been meticu-
lously examined to ascertain its impact on various thermoelectric properties, such as electrical con-
ductivity, thermal conductivity, and the Seebeck coefficient. Findings indicate that the doping pro-
cess marginally diminishes the Seebeck coefficient of the material, whereas there is a marked en-
hancement in electrical conductivity. This enhancement is primarily attributed to the augmented
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carrier transport capabilities, which are a consequence of the increased carrier concentration and
the introduction of grain boundary defects, as well as the mitigation of phonon scattering. Conse-
quently, these modifications lead to an optimization of the thermoelectric figure of merit for the
material.
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Figure 1. Sample diagram of N-type pseudo-ternary semiconductor doped MWCNTSs composites after cutting
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Figure 2. XRD patterns of N-type pseudo-ternary semiconductor doped MWCNTSs composites
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Table 1. Seebeck coefficient and conductivity before and after doping MWCNTSs
F# 1. # MWCNTs &l [E# Seebeck REFIEE SH

BN E W% 0 0.05
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Table 2. Thermal conductivity of different doping concentrations
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Table 3. Z values before and after doping MWCNTSs
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