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Thermoelectric Behavior of Polyurethane Sponges Functionalized with
Multi-walled Carbon Nanotube Ink

In-Sik Jo*, Ji-Hun Lee*, Kyungwho Choi*", Dahoon Ahn**'

ABSTRACT: Increasing the battery life and efficiency of wearable devices is essential as the demand for contactless
healthcare increases in the post-pandemic era. Thermoelectric technology, among other things, enables self-powering
of real-time monitoring systems. In particular, organic thermoelectric materials, which are flexible and non-toxic, are
reported to be good candidates for wearable devices. In this study, porous organic thermoelectric sponges were
fabricated by dip-coating commercial polyurethane sponges with multi-walled carbon nanotubes and conductive
polymer-based organic thermoelectric inks. The electrical properties and thermoelectric behavior of organic
thermoelectric sponges as a function of the number of coatings were analyzed to derive the optimal fabrication
method. In addition, both the electrical properties and thermoelectric behavior of each specimen were analyzed under

different compression conditions.
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Fig. 1. Schematic of specimen fabrication method

Polyurethane sponge

Dip-coating

Table 1. Specimen labels

Specimen label Concentration Number of dipping
#1 1
#2 2
MWCNT 40 wt%
#3 3
#4 4
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Fig. 2. Measurement equipment setup for thermoelectric

properties

Table 2. Porosity upon compression
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Porosity[%]
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Fig. 3. Electrical resistance (upper) and the ratio of resistance
change(lower) upon compression conditions

Fig. 4. Specimen surface SEM images: (a) pristine, (b)-(e) #1-#4,
respectively. All scale bars indicate 1 um
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Fig. 5. OM images of specimen pores under compression: (a)-
(d) 20-80%, respectively

Table 3. Average pore diameter for each condition

Compression[%] Average pore diameter[um]
20 ~390
40 ~345
60 ~286
80 ~195
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