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Fig. | The relationship between lgp of the composite
molded at 165 and graphite content
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Fig. 3 Relationship between lgp of the composile molded at 190°C
after kneading at 160°C and graphite content
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Fig. 4 TEM photos of PP/YEP250 composites
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a)Molded directly from PP/YEP250 powders; b)Molded after melt mixing of PP/YEP250 powders

Fig. 5 SEM photos of PP/YEP250 composites

a)}Melded directly from PP/YEP250 powders; b)Molded after melt mixing of PP/YEP250 powders

(AR B0 , 32 90 T A 2 BT 60 8 0 AL & B R A
B\ g . by SCRR (9] 7T 401, SM ¥k 2 % B Mk 1 B i
A FLIR 45 45 1 B E K P 3% E AR 3R K B TR I £
fit, RV 0 PP RHES FE BB MY BB S
BAME KO AR RENARZE,BRT
PPIIK T BB R AR E A AR, AT A SR
SHEBHME.TSCENEANHEREKE EHA
EMMEEHABARBRENE STYH
5 ERKGRSRARNLARESE S, T
BEERAMHEEBSHE, EREELKKY
*XEH, SEABHAEIHEABRARBEARES
iR NEREARENRS PHFERESHEN
TEM B A (B NI RERKEE# A PP EAS,
BREABERI GG, RBRLKHABR
FHEZLNMBREE FHE, ERSHEMSE, N
Tl BA B 40 5 158 15 B (8. MM 55 7R M S LR
B A B R BRI, ERE PP SR TR T
ARG BHA R, AEBREEEELRY,
RS RESE.

76805 W 0405 X, & AR a0 S i bl
BEEMHEL, TES RN TEGRETHS
L B0k} B B, T 40 46T £ 5 A0 R A, (045 S W M % 3

18

—m— Composites via S*C
—e—Composites via MM
—a— Composites via SM”

—_—
+a
T

lgp (2 cm)
=

N
T

0 2 4 6 § 10 12
Graphite content (vol%)

Fig. 6 The effect of preparation methods on lgp of PP/EP250

composites

Fig. 7 TEM photos of PP/YEP250 powders on copper network
Black portion is graphite particles and its concentration is 4.02 vel%
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Fig. 8 Schematics of electrical conductive network of polymer/graphite composites

SCHEARKEREYHRIEISMEN
ARER, B PPERRAMBREAARER
HEd%H ABNKFENHEERBETAERSS
Mg, RAEKRIKEN O BME, TERRESR

R ONTAREREESERNYSRASHME,E
REEFENEEEE. 5HEMILEHEL, FEa%
BI{EE 4.3 vol % FE(EE] 0.55vol% , EHBE RN
4.2 vol % b} , BB R RER 10 M EER.

REFERENCES

—

Incorporation, 1986 .615 ~ 627
Bigg D M. Advances in Polymer Science,1995,11%:1 ~ 30

Zang M Q, Yu G.Macromolecules, 1998 ,31:6724 ~ 6726

L -JE - R - S T

Bigg D M. Electrical Properties of Metal-Filled Polymer Composites. In: Bhattacharya S K, eds. Metal-filled Polymers. New York: Marcel Dekker -

Privatko V P, Novikov V V. Advances in Polymer Science,1995,119:31 ~ 77

Agari Y, Ueda A,Nagai S. Journal of Applied Polymer Science,1991,42:1665 ~ 1669

Li Kanshe (ZE{f4t), Wang Qi ( £3%). China Plastics (#° E24}),2002,16(4) :25 ~ 29

Xu Xi{#48) , Wang Qi ( E{).China patent, BOZC7/04,95111258.9.2001-04-19

Xo Xi(#4%) , Wang Qi (E3L) . Chem J Chin Uni( B HFFERLLFER),1997,18 (7):1197 ~ 1201

Chen Xiaomei (JRBEH5 ), Shen Jingwei (3L 22%45) . Acta Polymeric Sinica (F5+F2£3%),2002,(3}:313 ~ 316

10 Polley M H,Boonstra B B. Rubber Chemistry Technology,1957,30:170 ~ 175



34 EfME - RAR/ABAKESHROFEEENT 397

STUDIES ON ELECTRICAL CONDUCTIVITY OF
PP/GRAPHITE NANOCOMPOSITES

LI Kanshe'?, WANG Qi', CHEN Yinghong'
(! The State Key Laboratory of Polymer Materials Engincering , Polymer Research Institute of Sichuan University , Chengdu 610065)
(* Chemistry and Chemical Engineering College , Xi' an University of Science and Technology , Xi’ an 710054}
Ly

Abstract Solid-state shear compounding technology (S’C) based on pan-milling is an effective method to prepare
polymer/graphite electrical conductive composites with nano intercalating structure. The graphite nanosheets may
touch each other to form a conductive network , and the intercalating graphite layers with nano scale gaps may induce
tunnel current, therefore the percolation threshold value of the composites decreases remarkably, and their electrical
conductivities increase quite a lot at low graphite loading levels. Compared with the PP/graphite composite prepared
via conventional melt mixing, the percolation threshold of the PP/YEP250 nanocomposites prepared via §’ C decreases
from 4.3 vol% to 0.55 vol% ,and their conductivity is in 10 magnitudes of order higher than that of conventional
PP/graphite composites at a graphite content of 4.01 vol % .

Key words Electric conducting mechanism, Electrical conductivity, Polypropylene (PP), Graphite, PP/graphite

nanocomposites



