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Thermoelectric Characteristics of a Thermoelectric Module Consisting
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Abstract: In this study, we fabricated a thermoelectric module made of nanoparticles (NPs) and glass fibers

investigated its thermoelectric characteristics. P-type HgTe and n-type HgSe NPs synthesized by colloidal method

were used as thermoelectric materials and glass fibers were used as spacers between the hot and cold electrodes of

the thermoelectric module. In the module, the average Seebeck coefficients of the HgTe and HgSe NPs were 1260

and -628 pV/K, respectively. The p-n module generated about a voltage of 11.9 mV and showed a power density

of 1.6x10° uW/cm’ at a temperature difference of 7.5 K.

Keywords: Thermoelectric, Chalcogen nanoparticle, Glass fiber, p-n module

1LME M= A7 e=t AAEEE PR Ao -
7F §171 diZoltt.

A3 giAOHA] 72 AAY P Qe 2ope FAMERES UxAME=z AEsHA =W skttt
gtoll 2= RPp EAfstd 710l WA¥ste AAA = ABS FFAHOR 2FY 4 Qlo] EXaE0l
29 AW gt olgst FMUMoltt [1-3]. FA Y 5 lrks JHsAol AAEC) [4.5]. Yerlg
B2 AFAHR G ofl el Atdwore] HEg o8 FoAME Yl=YrHnanoparticles, NPs)= &H/gofA
3 4 ol AYo| gstoe wAoUYA| 7]&E oA golshd FHT & glon], W AMEEE K]
go] o}, e gg2 s IA ZgEAE 23 dwo SdMEz A5y lod, iR Fevt
. ko MR 7] YA IEMRIL 2o T ERI) o} Wwelo] AA S4ut gelshoict.
A7 eee e AHeeS 7hAok shi, HANE p-d & n-Fo] YRS ISR ARG EAlR

5o #eF A+ obA ulwgh AAo|t. AR EL

o -3 e} =2 [[& A5ts
a. Corresponding author; chochem@korea.ac.kr p-3 o n-Jo SAMRS P22 Fysto /45
b. Corresponding author; sangsig@korea.ac.kr M p-n AAF SF o] I 7]E thQjo|tt. AT EOA

7280l xleHol 2 xlo|7} Exfstr] YA
Copyright ©2015 KIEEME. All rights reserved. e e L rol7 it e ol
This is an Open-Access article distributed under the terms of the Creative Commons L & £0] 7FZAo] & Q35}7] 2o YA} vtatato
Attribution  Non-Commercial ~ License  (http://creativecommons.org/licenses/by-nc/3.0) _
which permits unrestricted non-commercial use, distribution, and reproduction in any 2= 1 -2HQ} {LH= HAAA X ES AAHSH|

medium, provided the original work is properly cited.



258

ol oggo] ot matA 2 E=ZFoie EFRolE
Hrloz /gt p-9d HgTe?t n-9 HgSe Ulk=UAH=
A ER AFESHL fedRE TR e AHo A
mo] X|(spacer)Z ©o]&sto] MWD ES AAst FA
535 &t

I 1o 2 AYe] 9RBE A it BAEz,
WA gRAIY SRAIS FAsy] st 35
mmx8 mmo| PtE AWMEIS o] §sto] ZatAE|W

ol Ao, thgog AdSE FAEAIZI7] Aol
SRS ol FHRE 2 mm X 2 mme F7|=2
et YRIAZ &, ZRolt Aoz $dsh HgTeot
HgSe WUw YAt MG 2 pLA 247 AMch 1 o5
of FEHI2 Pt SAH Heo 7S do] BES
sttt 22]u p-Fip n- Aol dd EHS
grlsh7] st ARAZES Ag HO]AEES Atgst
o2 shRATw AAAR T, HRES [N 54
2 57571 Yol A3 Keithley 42005 ©o]-&5to]
F7gstdoy. 12Ret AHE 2 A= FLIR
A645SC IR 7}Wl|2te] o|njx]& o]f&sle] EAslgo
o, AR ZEE YedAse FAPEA d0)H
(FE-SEM: Quanta 250 FEG, FEI) & o]&a}o] &l
st =& E42 ti7] FolA £33= 0

- 1 O w

V% 3
Vi
/
/
/
y
/
£
/

l/lhe s + glass fibers

/ q s + glass fibers

éAgpastii:

fu

Fig. 1. Schematic of the thermoelectric module consisting of
chalcogenide nanoparticles and glass fibers.
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Fig. 2. (@ Top and (b) side-view optical
thermoelectric module.
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Fig. 3. Top- and side-view SEM images of glass fibers (a, b),
HgTe NP-coated glass fibers (c, d), and HgSe NP-coated glass
fibers (e, f).
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Fig. 4. XRD patterns of HgTe NP-coated glass fibers (a) and
HgSe NP-coated glass fibers (b).
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Fig. 5. (@ The representative thermal images of the

thermoelectric module under the heating and (b) stepwise
increase of the temperatures of bottom and top electrodes and
the temperature difference at given heat source powers.
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Fig. 6. (a) Seebeck voltages of the themoelectric module for
p-type HgTe, n-type HgSe, and p-n channels as a function of
temperature difference and (b) electrical characteristics of the
thermoelectric module for p-type HgTe, n-type HgSe, and p-n
channels.
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