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Fig. 1  Schematic illustration of preparation of expanded
graphite
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Fig. 3 Plots of electrical conductivity of nylon6/graphite nanccomposites with the volume fraction of graphite
a) Different treatment method for expanded graphite; b) Different polymerization technology

Fig. 4 TEM microphotographs of nylon 6/graphite(98/2, V/V) nanocomposites
a) Prepared with method A; b) Prepared with method B
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Fig. 5 Schematic illustration of contribution of filler shapes on

the conducting network in polymer matrix at low filler content
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Fig. 7 SEM microphotographs of the graphite sheets extracted
from the nylon 6/graphite (99/1, V/V) nanocomposites
a) Prepared with method A; b) Prepared with method B
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Fig. 8 Dependence of notched izod impact strength of nylong

6/graphite nanocomposites on volume fraction of graphite
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Fig. 9 DSC curves of nylon 6/graphite nanocomposites
and pure nylon 6 at a cocling rate of 20T /min

The graphite eontents were marked in the figure,

Table 1 Crystallization temperature ( T.) and crystallinity ( X.) of
nylon 6/graphite nanocomposites by DSC at a cooling rate of
20T /min

Graphitecontent{vol %) T.(C) Xi(%)
0 175.6 30.6
0.5 181.2 3l.6
1.0 184.0 3.1
1.5 183.1 31.9
2.0 180.2 28.3
2.5 179.6 28.1

* The heat of crystallization of 100% crystalline nylon 6 is
202.7 J/gl1el,
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PREPARATION AND PROPERTIES OF NYLON 6/GRAPHITE NANOCOMPOSITE

PAN Yuzun, YU Zhongzhen, OU Yuchun, FENG Yupeng
( State Key Laboratory of Engineering Plastics , Institute of Chemistry, Chinese Academy of Sciences , Beijing  100080)

Abstract  Electrically conducting nylon 6/graphite nanocomposites were elaborated via intercalation
polymerization. Room temperature electrical conductivity measurement reveals a threshold of ¢° =
0.75 vol% which is much lower than that of conventional conducting polymer composites. The electrical
conductivity of the nanocomposite reaches 10™* S/cm at 2.0 vol% graphite content. The TEM
microphotographs verified that the low percolation threshold and improvement of conductivity could be
attributed to the large diameter to thickness ratio, the high expansion ratio in ¢ axis of the graphite sheets
and the homogeneously dispersion of graphite particles with nanoscale thickness in the nylon 6 matrix.
Because of the high expansion ratio (generally 200~ 300) of expanded graphite in ¢ axis there are many
pores of different sizes ranging from 10nm to 10pm in the internal space of graphite. Thus suitable monomer
molecules and/or catalysts can be easily intercalated into the gallery spaces of graphite through physical
adsorption. This is the main reason that in-situ polymerization can be initiated in the galleries of expanded
graphite.

Key words FExpanded graphite, Nylon 6, Nanocomposites, Intercalation polymerization, Electrical

conductivity



