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Abstract: In this paper, the carbon nanotubes (CNTs) were ozonized and the positive temperature coefficient (PTC)
behaviors of CNTs-filled high-density polyethylene (HDPE) conductive composites were studied. The results of element
analysis (EA) and FT-IR indicate that the oxygen-containing functional groups on the CNTs surfaces, such as O-H, C-O,
and C=0 groups, were increased with the ozonization. Electrical resistivities of the CNTS/HDPE composites were
measured by using a digital multimeter. The resistivity of the composites was increased abruptly near the crystalline
melting temperature of the HDPE used as matrix, which could be attributed to the destruction of conductive network by the
thermal expansion of HDPE. And, the PTC intensity of the CNTs/HDPE composites was increased with the increase of the
ozone treatment time. It was probably due to the growing of maximum volume resistivity of the composites induced by the
increased oxygen-containing functional groups in the CNTs surfaces.
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Table 1. Results of Element Analysis of the Ozonized CNTs

Element (%) 0z-0 0z-2 0z-4 0z-6 0z-8
Carbon 97 91 90 89 88
Oxygen 0.34 4.88 5.98 6.02 6.73
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Figure 1. FT-IR spectra of ozonized carbon nanotubes.
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Figure 2. PTC curves of the CNTs/HDPE composites as a function of
temperature.

Eo/H, #2949 A1, 20053

o] /” L']" . 23) )‘o’ -]

)7 ah vk ok Al (el vhehdigich

Log PTC intensity = log - P ()
Prr

Figure 3ol 7}7he] ghakoll whi o wiAghgha} Hof iAok
oA A& PTC ZAke] PTC Al71E vreEbf ), e )4 a gkt
A W AFgke] AolE T3l 4 phre} BAbeFH HIRA §-
& PTC AI71E UehllE & #ig 4 Qdgdch weby
AT 4 phre] B eRFEIF A7bE gadheRH/aEs
Feloldd PTC 428 Altete] Aol ARl

3.3. @EXMa2| AlZioll HE PTC A7

AR A F9e FHFel g Aol
PTC &8 oty A8 0, 2, 4, 6 222 8AF R
bl ‘?l’i‘/]’ivl‘i‘“ 4 phro] FFoz 77y nYs &

8§ &8st PTC £AE A8l vlAaghe] s 548 2
72 Figure 49 e Figure 49 25 vle} o] LLE PIC
Zabs 2 FAe 44 &8 Yt FU} 130~150 T
A w74 gte] Ao Frveke PTC @7l L}B}L’ﬁ 7

& PAY AT, YHoE ARy TRA B ac Aol

3.0

2.5

m,

N

TS

"‘,\%{‘&

Log PTC intensity

N

=

R

4
CNT content (phr)

Figure 3. PTC intensity of CNTs/HDPE composites as a function of
carbon nanotube content.
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Figure 4. PTC curves of the CNTs/HDPE composites as a function of
ozone treatment time.
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Figure 5. PTC intensity of CNT/HDPE composites as function of
carbon nanotube content.
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