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Table 1 Results of PP in X-ray diffraction

PP/YEP250 PP/YEP250
Un-milled PP Milled PP
powders

0.643
0.542

composites
0.627
0.524

0.623
0.520

0.632

d (nm} 0.523

0.474 0.480 0.478

0.444

0.416 0.407 0.416 0.420

0.402 0.407 0.406

Crystallinity of PP 57.16 35.44 26.38 54.41
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Fig. 1 Panicle size distribution of PP/sodium oleate powders by
pan-milling



6 ¥ ERME ERBRENE PO BESRARITR 709

- HEL, W LLE B PPINFG, k7 B 3 0 B Y B0 8
HEgRA/N, RATABEES, BE T LI
3PP ROIFE (BB 45 R KRB A EHREFRE
10 um £/ 8 5 & % 7. PP/YEP35 f1 PP/YEP250

HBEAFRAEDMGER.
e m-15
0r 4 mas
& | ¥ m-35 . .
SBE emdas Avey
2
5 20+
r
2 15
g
[=%
B 10
N
B
E s
=]
Zz .
0_
1 1 FI

| 1
0 200 400 600 800
Particle diameter (pum)

Fig. 2 Particle size distribution of PP/FG copowder by pan-
milling for different cycles
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Fig. 3  Panicle size distribution of flake graphite ( FG),
milled FG{FG-ml5) and expandable graphite( KP35)
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Fig. 4  Particle size distribution of PP/FG, PP/YEP250, PP/
NEP35,PP by pan-milling 30 cycles
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Fig. 5 SEM photographs of PP/FG co-powders by pan-milling for different cycles
a) m-15: b} m-25; ¢) m-35; d) m45

Fig. 6 SEM photographs of PP/graphite composites
2) m{ PP)/m( YEP35) :70/30; b) m(PP)/m(YEP35):95/5; ¢) m(PP)/m{YEP250}:90/10; d) m{PP)/m(YEP250):97.5/2.5

Table 2 Effect of weight content of graphite on the electrical conductivity of PP/graphite composites by pan-milling

Weight content of graphite( % ) 0 2.5 5 10 20 30
PP/YEP35 7.1x10°'% - 7.1x10°" 1.4x 10~ 1.1x10°3 1.3
PP/YEP250 7.1x10°'¢ 7.7x10°" 1.1x10°* 6.3x10°? - -

BE. 2325 RBE, AR5 PPC LA PP/
Graphite & & ¥ & LA AR # A REHFHE; h
FHEBHRMAMKT PPRBRKMERE, AXRTA
BHHEEANE FPPSEREREARAT

BE; PP/Graphite EAMEASHERABKBKLEBE S
A& B A B H 8 Y BE 89 PP/Graphite &
M.
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A STUDY ON PAN-MILLING PREPARATION OF PP/GRAPHITE
COMPOUNDING POWDERS

LI Kanshe'*, WANG Qi'
(' The State Key Laboratory of Polvmer Materials Engineering ,
Polymer Research Institute of Sichuan University, Chengdu  610065)
(* Material Engineering Department of Xi" an University of Science and Technology, Xi’ an  710154)

Abstract The aim of this study is to prepare low loading electrical conductive polymer composites of polypropylene/
graphite . The PP/graphite compounding powders were successfully prepared by pan-milling at ambient temperature .
Their structure and properties were characterized by particle size analysis, SEM and XRD. The results showed that
pan-milling realized pulverizing, dispersion and compounding of PP and graphite . Through 25 cycles pan-milling, PP
and graphite powders imbedded each other and made into uniform PP/graphite compounding powders. PP/graphite
powders were observed as strips through SEM . XDR spectra showed that pan-milling decreased crystallinity of PP
from 56.16% to 26.38% , and reduced crystallite dimension of PP and graphite, increased the interspaces of crystal
face . The prepared PP/graphite compounding powders can be used for conductive composites. When graphite content
is 10 wt% , the electrical conductivity of PP/YEP250 composites reaches 6.3 x 10> $S+m ', much higher than
7.1x107"® S=m™" of PP. Pan-milling is an effective way to prepare functional polymer based composites.

Key words  Pan-milling, Polypropylene ( PP}, Graphite, PP/Graphite compounding powders, Electrical

conductive polymer composites



