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A Study on Heating Element Properties of Carbon Nanotube/Silicon

Carbonitride Composite Sheet using Branched Structured
Polysilazane as Precursor

Tae-Hwan Huh*, Hyeon Jun Song*, Yeong Jin Jeong*, Young-Je Kwark*"

ABSTRACT: In this paper, we manufactured silsesquiaznae (SSQZ)-coated carbon nanotube (CNT) surface heating
elements, which allowed stable heating at high temperatures. The prepared composite sheet was confirmed by FE-SEM
that the SSQZ fully coated the surface of CNT sheet. Furthermore, it was also confirmed that the silicon carbonitride
(SiCN) ceramic formed by heat treatment of 800°C have no defects found and maintain intact structure. The CNT/
SiCN composite sheet was able to achieve higher thermal stability than raw CNT sheets in both nitrogen and air
atmosphere. Finally, the CNT/SiCN composite sheet was possible to heat up at a temperature of over 700°C in the
atmosphere, and the re-heating was successfully operated after cooling.
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Fig. 2. FT-IR spectra of SSQZ and SSQZ derived SiCN ceramic

]_

Fig. 1. Preparation procedure of SSQZ derived SiCN ceramic
gtk 1 &
]_ =23

coated CNT sheet
CNT A EE A4
CE =0 17—4

—= T =

=

o] $SQZo] ZE
Fef YA Sl = 7tol
800°Co]| 4] & 2] 2] 2 3}o] CNT/SICN E3H4| A EE A
& 2o WAAEEA 22 AFs

SIEREFRE
23 2o
3t =l SSQZ-& Fourier transform infrared spectroscopy
(FT-IR, Vertex 70, Bruker)2] attenuated total reflection
(ATRIHS o] f-ato] Bhs14 22 BIs}9It.
Al 23t CNT/SSQZ3} CNT/SICN E-&HA| AE+= field
emission scanning electron microscopy(FE-SEM, SIGMA
Carl Zeiss)S ©]-&35}o] 30,000812] Hj&2 ¥H REZXE
ShQlskdt). =3 o] SSQZu} SICNO.= 517 o] F o] g]
= AL @Rlshr] 93l HE|r|E| (117 TRUE RMS, Fluke)E
0]-&3l] CNT/SSQZ &34 A|EL} CNT/SICN E3HA] A|E
=243} t}. Thermogravimetric analyzer
(TGA, TGA Q500, TA Instrument)E E3f 24 2979 &
2 sholshgt

o] B A3
7] £:917] Stol A 900°C7HA] o] AE-3) A
ulZ| 9k o 2 raw CNTL} CNT/SSQZ &34 A|E 1812
CNTISION 5317] A|=e] & W 542 Sielsb] 915} 7}
H a1} 9] A Eeto]E o] f£5lo] hokdl L x 2 WA g
Z12yselet. =3 CNT/SICN E3HA4| A|E9] A9 Ao l
R A LA F F 2442 43l g
A
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Table 1. Surface resistance of CNT based heating element

Raw CNT | CNT/SSQZ | CNT/SiCN

Surface Resistance

. N.D. N.D.
(Q/m?) 23
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Fig. 5. Joule heating test of (a) raw CNT sheet, (b) CNT/SSQZ
sheet, (c-h) CNT/SICN sheet, and (i) second Joule heating
of CNT/SIiCN sheet
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SojUbi Al Axo] e Aro] AALY] A% (Fig.
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