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

of 1.6x10° uW/em® at a temperature difference of 7.5 K.
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Fig. 1. Schematic of the thermoelectric module consisting of

chalcogenide nanoparticles and glass fibers.

FH(b)2] olnlA|

g wolZn Ak £ ouAfH ¥H newe A
2% Aol g71F0] Ut Ag & 4+ Atk o2

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 4,

pp. 258-262, April 2015: H. Ryu et al

A TopPES
Bottom PES

Fig. 2. (a) Top and

thermoelectric module.

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. (a) The representative thermal images of the

thermoelectric module under the heating and (b)

increase of the temperatures of bottom and top electrodes and

stepwise

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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