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Abstract: Polypropylene/multi—walled carbon nanotube (PP/MWCNT) composites along with various
MWCNT contents up to 20 wt% were prepared by a twin screw extruder. Nanocomposites having 20
wt% MWCNT as a master batch(M/B) were diluted with PP by way of melt compounding. The electrical/
thermal conductivity, morphology, thermal/viscoelastic/mechanical properties were investigated with the
variation of MWCNT contents. Also, we compared some properties between 1—step PP/MWCNT and
the diluted PP/MWCNT composites. The percolation threshold of electrical and thermal conductivity was
measured at about 3 wt% MWCNT. And conductivity of diluted PP/MWCNT composites were superior
to those of PP/MWCNT composites. The non—isothermal crystallization temperature and thermal de—
composition temperature appeared at higher temperatures with increasing MWCNT contents. Morphology
showed that length of MWCNT in diluted PP/MWCNT composites was shortened by twice melt blending,
which contributed to improve the tensile strength of PP/MWCNT composites.
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Figure 1. Picture of pellet type MWCNT.
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Figure 2. Surface resistance of PP/MWCNT and PP/MWCNT—d
composites with the variation of MWCNT contents.
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Figure 3. Polarized microscope images of each surfaces of PP/
MWCNT and PP/MWCNT—d films: (a) PP/MWCNT composite;
(b) PP/MWCNT—d composite.
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Figure 4. Thermal conductivity of PP/MWCNT and PP/MWCNT—d
composites with the variation of MWCNT contents.

owt%

1wt%

3wt%

Swt%

10wt%

Heat flow endo down(mW)

20wt%

80 90 100 110 120 130 140 150
Temperature(°C)

~
o

Figure 5. DSC cooling thermograms of PP/MWCNT composites
according to MWCNT content.

Table 1. Thermal Properties and Degree of Crystallinity of PP/
MWCNT Composites

Sample Tm(C) AH,U/g) X(%) T7.(C)
PP 163 62 30 110
PP/MWCNT (1 wt%) 166 76 37 116
PP/MWCNT (3 wt%) 166 75 37 117
PP/MWCNT (5 wt%) 166 74 37 118
PP/MWCNT (10 wt%) 165 69 37 119
PP/MWCNT (20 wt%) 165 64 38 121

*AH,(100% PP crystalline) =209 J/g.
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Figure 6. TGA thermograms of PP/MWCNT composites with
the variation of MWCNT contents.
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Figure 7. Storage modulus of PP/MWCNT and PP/MWCNT—d
composites: (@) PP/MWCNT composites; (b) PP/MWCNT—d
composites.

Table 2. Glass Transition Temperature of PP/MWCNT and PP/
MWCNT-d Composites with the Variation of MWCNT Content

MWCNT PP/MWCNT PP/MWCNT—d
content 7:(C) 7 (C)

0 wt% 4 4

1 wt% 3 3

3 wt% 4.3 4.5

5 wt% 4.5 4.3

10 wt% 4.4 -

20 wt% 5 -

10 wt% oVdolr= MWCNTE] 79 Z80| A S7kste] A%
EPgEo] S7IIARE o] F STk T k- 22 AS & 5= Qlrk
PP/MWCNT—d H3Ak= Solli AF3xe] 86%=s + ¥ 7A
= IFgeld Eabdo)] ed=lo] 1, 3, 5 wt% 2] Sl vlssdt ke
BAw AR Axe PPMWCNT E3HIERTT AdedEo) S715t

[e) 2=
2% B 5tk

Table 2914 f2]do] %2 AFS AHRHE MWCNTZF 1 wt%
7SS vl 77 243155 tAl 3 wit oPdelld S7iske |
S B 5= ek o] 22 1 wt% E7F Aol PPle] Aldo] A=
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Figure 8. FESEM images of PP/MWCNT and PP/MWCNT—d
composites: (a) PP/MWCNT composite; (b) PP/MWCNT—d
composite.
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Figure 9. Flexural modulus of PP/MWCNT and PP/MWCNT—d
composites.
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Figure 10. Impact strength of PP/MWCNT and PP/MWCNT—d
composites.
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Figure 11. Tensile strength of PP/MWCNT and PP/MWCNT—d
composites.
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