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Exfoliating interlayer and nanocompositing of graphite with PVC through

solid state shear compounding technology
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(College of Chemistry and Chemical Engineering, Polymer Research Institute,

Xi”an University of Science and Technology, Xi’an 710054, China)

Abstract: The graphite — polyvinylchloride(PVC) compounding powders were successfully prepared by solid state
shear compounding technology (S*C) at ambient temperature, and then the graphite - PVC/PVC nanocomposites
were processed by moulding. The structure and antistatic performance of graphite - PVC compounding powder and
nanocomposites prepared through S*C based on pan-milling were investigated by XRD, SEM, TEM and electrical
resistivity tests. The results show that the conductivity properties of graphite/PVC nanocomposites prepared
through S*C based on pan-milling 20 cycles at ambient temperature are remarkably improved. The surface resistivity
of graphite — PVC/PVC nanocomposites with 2% mass fraction of graphite is 4. 6 X 10" Q « cm. The surface resistivity of
graphite - PVC/PVC nanocomposites with 10% mass fraction of graphite reaches lowest as 4. 1X 10" Q) « cm. The strip

flake of graphite particles with thickness less than 20 nm and the aspect ratio of 10 times disperses homogeneously in

the PVC matrix.
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Table 1 Variation of crystallite dimension of graphite — PVC

compounding powder with 30% mass fraction of graphite

Pan-milling Crystallite/
20/(°)  Peak height Peak FWHM*
cycles nm
0 26.468 13078 0.328 30. 6
20 26.550 11229 0.329 29.2
40 26.501 8782 0.338 27.0
50 26.513 8012 0.343 25.9
100 26.556 4973 0.302 25.8

FWHM* . Full width at half maximum
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Fig. 1 SEM images of graphite - PVC compounding powder with 30% mass fraction of graphite

((a), (b): 20 pan-milling cycles; (¢), (d): 50 pan-milling cycles)
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Fig. 2 TEM photos of graphite - PVC/PVC composites with 5% mass fraction of graphite
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Table 2 Particle size of graphite - PVC compounding

powder with 30% mass fraction of graphite

Specific surface

Pan-milling Dyo/
0.9/ pm

Do /pm  Dg5/pm

cycles area/(cm? « g~ 1)
0 77.156 172. 654 392. 320 477
10 61.360 141. 967 276. 879 572
20 48.586 115. 007 225.585 706
30 43.479 100. 671 194. 858 800
40 38.504 89. 174 172.013 904
50 35.100 80. 574 155. 036 995
60 34.129 80. 407 160. 272 999
80 31.220 73.287 145.917 1100
100 28.514 62. 255 117.990 1230
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Fig. 3 Effect of graphite content on the conductivity of

graphite = PVC /PVC composites
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Table 3 Mechanical properties of graphite - PVC/PVC

composites
Mass fraction  Tensile Modulus of Elongation at
of graphite/% strength/MPa elasticity/GPa  break/%
0 20. 36 0.28 3.30
2 27.95 0. 95 5.29
3 35.42 1. 26 4. 65
4 32.68 1.25 5.32
5 31. 86 0. 84 4.96
10 36. 33 0. 85 6. 84
15 31. 34 0. 85 4.75
3 &
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