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ZE: Poly(ethylene terephthalate) (PET)/Polyetherimide(PEl) E#1=0] g =R H 7 H7HE Ve B3R5 tisl
A AFsidth YeB3E We] PETS PEIS] A wel el {FE 71 0.25 wt% WA 0.5 wt% F=olA
percolation threshold #to] UATE 53] PEIS] &l & A7t A fElsh Ao=2 veisted], olst 4%
SatpefH o] Fabo] £7] WiRolth 88 BlY F WS EE FAR] B9k 215 °C B 130 °CollA
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E PET/PEI &/=7F EAjgjel] oJa el 2 2437 S71sklaL, ol SAXSE °l83 48 FalMx 24l
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Abstract: Nanocomposites of blends of poly(ethylene terephthalate) (PET) and polyetherimide (PEI) with multiwalled
carbon nanotube (CNT) were studied. The percolation threshold value for electrical conductivity of PET/PEI/CNT nano-
composites was observed to be in the range of 0.25 wt% or 0.5 wt%, depending on the content of PET and PEI in the
nanocomposites. Especially, nanocomposites with PEI-rich composition showed better electrical conductivity than PET-
rich nanocomposites due to the good dispersion of CNT. Electrical conductivity of the nanocomposite was increased by
the heat treatment. Annealed nanocomposite at 130 °C showed better electrical conductivity than quenched nano-
composite or annealed one at 215 °C. DSC results showed that the heat treatment conditions altered the phase separation
and crystallization behavior of PET/PEI blends. SAXS analysis gave similar results. The increased electrical conductivity
by heat treatment seemed to be brought about by such factors including phase separation.
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Figure 1. Electrical volume resistivity of PET/PEI/CNT as a func-
tion of polymer content at various CNT loadings.
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Figure 2. Volume resistivity versus content of CNT for PET/PEI
(75/25), (50/50) and (25/75)/CNT nanocomposites.
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Figure 3. DSC thermograms of (a) PET/PEI; (b) PET/PEI/CNT
nanocomposites.
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Figure 4. (a) Glass transition and (b) crystallization temperatures of
PET/PEI/CNT nanocomposites.
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Table 1. Crystallization Temperature of PET/PEI/CNT Nanocomposites

PET/PEI content

CNT loading (wt%)

(Wt%o) 0 0.25 0.5 1 2
100/0 144 123 121 121 124
90/10 169 137 136 135 136
80/20 173 160 156 150 146
70/30 187 174 169 160 157
50/50 219 194 193 196 188
30/70 - 221 220 221 223
20/80 - - - - -
10/90 - - - - .
0/100 - - - - -
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Figure 5. TEM images of PET/PEI/CNT at compositions of (a) 90/
10/0.5; (b) 75/25/0.5; (c) 50/50/0.5; (d) 25/75/0.5.
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Figure 6. Electrical volume resistivity of PET/PEI/CNT nanocom-
posites prepared by different heat treatment with CNT loading of (a)
0.25 wt%; (b) 0.5 wt%.
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Figure 7. DSC thermograms of (a) PET/PEI (50/50); (b) PET/PEI/
CNT (50/50/0.25) nanocomposites prepared by different heat treat-
ment conditions.
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Figure 8. SAXS patterns of PET/PEI nanocomposites prepared by
different heat treatment conditions.
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Table 2. Tensile Properties of PET/PEI/CNT Nanocomposites

293

PET/PEI/CNT Sample preparation Tensile strength (MPa) Tensile strain (%)
75/25/0 Air cooling 36.3 13.9
75/25/0.25 Quenching 46.4 11.1
75/25/0.25 Annealing (130 °C) 245 8.8
75/25/0.25 Annealing (215 °C) 12.3 7.3
50/50/0 Air cooling 55.3 20.5
50/50/0.25 Quenching 58.5 15.9
50/50/0.25 Annealing (130 °C) 364 10.90
50/50/0.25 Annealing (215 °C) 28.5 11.0
25/75/0 Air cooling 69.1 15.1
25/75/0.25 Quenching 72.9 184
25/75/0.25 Annealing (130 °C) 52.1 194
25/75/0.25 Annealing (215 °C) 25.1 9.2
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