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Fig.1 Electrical conductivity{s) versus weight fraction{ f, )
of expanded graphite (EG) for polypropylene ( PP )/maleic
anhvdride grafied polypropylene( gPP)/EG (gPP / EG = 32
wt) composites prepared via three methods

@ Solution intercalation (SI); Ml Masterbatch melt mixing
(MMM) ; A Direct melt mixing (DMM)
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Fig. 4 OM photographs of PP/ gPP/EG( gPP/EG = 3/2} composites with f, = 4% prepared via SI{a}, MMM(b) and DMM(¢}
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Table 1 Relationship between tensile strength { T} and weight fraction

of EG (£, ) for PP/gPP/EG ( gPP/EG = 3/2 wt) composites prepared
via three methods

Ts(MPa)

AL D)

sI MMM DMM
2 30.4 t —
4 26.7 29.3 32.3
6 25.8 — —
8 231 24.6 27.2
10 21.7 24.0 25.3
12 21.0 22.0 22.4

17.9 18.8

bk To~ f, REMFSANNER FHAER
EME s B T M—RAE HBRENE,
f£ DMM .MMM #1 SL % %3 HE £, WE & HH
o T ECEFHR T MIER LB W, NN
THREPELE EC-BEEPREBKME . &£
B K RO 238 7 JL 3888 g ok, B R 4 &
51 & 24 80 0 R R 2 8 I3, MO B T i3
KA Xt M 55— R T EPAE 1 8T i AT 3% AE A W
FEHNEBEAMBETFERSEWERNALHE.
22 ¢PPERMESHBEANSHERD
rm

5 F& 5 WG ik §118 PP/gPP/EG (PP/gPP
=1 w)EEMB# s~ f, RE, FHHBEEKE
Al 4% PP/EG X A B B R . C KA, MMM
M DMM B HEBESHER ¢, 4 5H 7% R
10% , 5+ S A 2 548 gPPIEG =32 wt B &

18.4

BRI R 6, = 8% .11% 1K ; PP/EG %t 8 1 %
¢, =12%, LT EHBESHER ¢ B .1
BERBHBTARY PP, MAELRN £, BE
M,PPIgPP =1/l m ERMHET ¢PPHHEZH
(CO)WBET gPPIEG=32 wt REMK , ATLUE
MR EFHAE RN ¢, A C, MATTH
AN, SRR

102

Fig. 5 Electrical conductivity ( ¢) versus weight fraction of
EG{f,) for PP/gPP/EG (PP/gPP = 1/1 wi) composites
prepared via MMM () and DMM (A ) and for PP/EG
control prepared via DMM (A)
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Fig. 6 OM photographs of PP/EG control and PP/ gGG/EG( PP/gPP = 1/] wt) composiles with £, = 5% or 9% prepared via DMM or MMM
a) control, f, =5% ,DMM b) £, =5% .MMM ¢) f, =9% MMM d) f. =9% ,DMM

6% ) MEAMEBREREDS.
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Table 2  Relationship between electrical conductivity { o} and weight
content of gPP (C,) or weight content of EG in gPP/EG masterbatch
{ Cge Yor PP/ gPPIEG composites with f, = 9% prepared via MMM

PP/ gPP (wt) Clwt%) Cylwm%) a(S/cm)
100/0 0 100 3.11x10°"
90/10 9.1 49.7 1.03x10°'
80/20 18.2 33.1 2.30x 10"
70/30 27.3 24.8 4.78x 10"
60/40 36.4 19.8 2.21x10°°
50/50 45.5 16.5 2.59x10°%
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g,k c, MK, B o £F.%EA

MMM EH & ERE S M EE, A TAEHRT
C, MB FRESES Cy M KFHF PP &
B.XEEEBEHEERNSSHAA EC AN
gPPE A NS PHkABKRESEH
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PREPARATION AND PROPERTIES OF POLYPROPYLENE/GRAPHITE
ELECTRICALLY CONDUCTIVE NANOCOMPOSITES

QUAN Chengzi, SHEN Jingwei, CHEN Xiaomei
( College of Polymer Science and Engineering . Sichuan University, Chengdu  610065)

Abstract Polypropylene (PP)/maleic anhydride grafied polypropylene ( gPP)/expanded graphite (EG) ( g PP/EG
= 3/2 wt) electrically conductive nanocomposites were prepared via solution intercalation (SI) and its combination
with melt mixing named as masterbatch melt mixing ( MMM }. Room temperature electrical conductivity (o)
measurements revealed that the percolation thresholds (#.) of the nanocomposites prepared via SI and MMM were
6 wt% and 8 wt9% respectively, much lower than these of the composite and the PP/EG control prepared via direct
melt mixing(#, = 11 wt% and 12 wt% ) . The increment of gPP content ( C,) can elevate the o of the composites,
ex.when its composition became PP/ gPP = 1/1 wi, the ¢, of the composites prepared in MMM and DMM decreased
to 7 wi% and 10 wt9 , respectively; while for the nanoccomposite prepared via MMM, in the case of fixing the EG
content of 9 wt% ,its ¢ might jump up more than 7 degress of magnitude as the C, exceeded 30 wt% . The reasons
causing the above differences and phenomena mentioned above were analyzed and elucidated by means of TEM,
SEM and OM observations and according to the differences among the preparation methods .

Key words Expanded graphite, Grafted polypropylene, Polypropylene. Solution intercalation, Nanocompesite,

Electrical conductivity



