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1.1 FE#

BAMS(1300), Bt EM I A ML TH R
BAIEF=, B ECHN 1.2 ¢/10 min, & K 0.91
glem’ (25°C) .

EEBRAKRE BITHRBARLE,ER
10 ~30 nm, KEH 0.5~ 40 pm, 4 E K =95%,
HEHN<0.2% , thREHK 40 ~ 300 m' /g, TE T
W <3%.
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Fig. 1 The TGA and DTG thermograms of PP and its

nanocomposites with MWNTs
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Table 1  The thermal decomposition temperature of Plain PP and PPMs

Sample T (T Toeak {T)

Neat PP 268.9 300.4
PPMI1 279.2 353.7
PPM3 312.7 366.7
PPM5 3.3 361.2
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Fig. 2 The DSC traces for PP and PPMs during heating and cooling
a) Crystallizion curve of PP and PP/MWNTs;
b) Second melting curve of PP and PF/MWNTs

Table 2 The DSC thermal properties of PPMs

Sample 7. T Toger AW AH, AH, X,
(wt®) (€)Y () () (TY (Jg) (Vg (%}
Neat PP 119,90 162.27 124.81 6.68 82 88 59
PPM1 118.91 161.98 123.80 5.3 84 88 59

PPM3  119.26 161.61 124.25 5.18 85 85 57
PPMS  119.59 161.59 124.35 5.25 82 85 57
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Fig. 3 The plats of lg&" and lgG" versus angular

frequency for neat PP and PPMs at 200°C
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Fig. 4 The relationship of 1gG’ and lgG” for PP and
PPMs at 200°C
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Fig. 5 The plots of viscosity against sheer rate for PP
and PFMs at 190°C

Table 3 Zewo-sheer viscosity of PP and PPMs at various lemperature
(Pars)

Sample 180°C 190°C 200°C 210°C 220°C
Neat PP 33000 31000 23800 21000 17200
PPM1 33700 24100 21600 18500 16600

PPM3 35100 30600 24000 20600 19700
PPM5 42400 40200 39500 26700 24000

[-F Lo 0f il Ry R AR S A i
EHRRFOEEE THEBARERNEA, T> T,
+100) N BT RERE HESRENXRM
4 Arrhenius 7 F2:

7 = Ke5'% ()
KERER-FUEZTHSEEY S TEEAL T
BEXMEH,E, ZWaTE et ManiE kg2
FEHETRENKEXAMYEE, T4 8
FI, E, M/ RZ,ME T8 NHER I KB
MEMEEFHIEM E, HREHEX BEEIE
HaMp E, R EXRE—REFHEMN—
AR TP ER R rFREREg N
B2 Be ZHREA(),H Ing, ¥ 1/T EE PR
BE L EAE D M SRS R S E L
E, &8 E g =36.7 kl/mol, E ppy, =23.8 kI/
mol, E peyy = 35.5 kI/mol, Eppusy = 50.5 kJ/mol . 7]
R, PPM1 1 3h I& AL RBIR IR , PPM3 I B3I TS LAk
EL 46 PP Rg /S, PPMS i Eh G fhaE B A R
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Fig. 6 The dependence of Zero-sheer viscosity on
temperatuzre for PP and PPMs
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Fig. 7 Effect of MWNTs content on volume and surface

resistivity
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THE THERMAL CHARACTERIZATION AND RHEOLOGY BEHAVIOR
OF PP/MWNTs NANOCOMPOSITES

WANG Biaco', SUN Guangping', SUN Guoen', HE Xiaofeng', LIU Jingjiang’
(" College of Materials Science and Engineering , Jilin University, Changchun  130025)
(* State Key Laboratory of Polymer Physics and Chemistry , Changehun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun  130022)

Abstract  Nanocomposites based on polypropylene ( PP) and multi-walled carbon nanotube ( MWNTs) were
manufactured by melt blending. Thermal gravimetric analysis ( TGA) showed that carbon nanotubes significantly
enhanced the thermal stability of polypropylene in nitrogen . The temperature of onset decomposition was 44 K higher
than that of neat PP for nanocomposites with 3 wt% of MWNTs loaded . The effect of MWNTs on the crystallization
and melting behavior of polypropylene was not observed . Rheological behavior of PP/MWNTs nanocomposiles showed
that storage modulus ( G’) and loss modulus { G”) increased with increasing nanotube content. At low frequency, the
steady shear viscosity of nanocomposites with 1 wt% of MWNTs was minimal and that of the sample with 5 wt%
nanotube was maximal. Shear thinning tendency increased with increasing frequency . The volume resistivity and
surface resistivity of nanocomposite with 5 wt% MWNTs were 9 and 4 order of magnitude, respectively lower than
those of the neat PP.It shows that the electrical conductivity can be improved obviously by incorporating a little
MWNTs.

Key words Carbon nanotube, Polypropylene, Nanacomposite, Melt blending, Rheological behavior



