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Abstract: Polyamide 6/carbon filler composites using modified graphene nanoplate (GNP) were fabricated, and the dis-
persibility of GNP and thermal conductivity of the composites were investigated. Carbon black (CB), carbon nanotube
(CNT), and modified GNP were applied as carbon fillers. Melamine, (3-aminopropyl)triethoxysilane (APTES), and poly-
ethylene oxide type surfactants were used for GNP modification. The chemical structure of the modified GNP was deter-
mined using FTIR spectroscopy, and the modification was confirmed. In order to determine the GNP dispersibility
according to the modification, the deviation of the thermal decomposition residue, the time to reach the maximum relative
crystallinity, and the slope of the storage modulus vs. loss modulus plots were used, and it was confirmed that the GNP
modified with melamine had the best dispersibility. The results of thermal conductivity analysis showed that the com-
posite applied with the modified GNP showed a higher value than that of pure GNP.
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Figure 1. Schematic diagram of GNP modification.
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Table 1. Formulation and Surface Resistance of PA 6/Carbon
Filler Composites

Carbon Filler (wt%)

Surface Resistance

Sample CB/CNT GNP (ohms/SQ7)
PA 6 - - -
PG3 176
AG3 ; 107
MG 3 90
TG 3 91
PG5 22 59
AG 5 48
MG 5 > 47
TG 5 49
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Figure 2. FTIR spectra of modified GNPs: (a) APTES; (b) MG; (c)
TG
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Figure 6. Relative crystallinities of PA 6/carbon filler composites.
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Figure 7. G-G" plots of PA 6/carbon filler composites.

Table 2. Slope for G'-G" Plots and Time at Maximum Relative
Crystallinity of PA 6/Carbon Filler Composites

Sample  Slope for G-G” plot  Time at Max. X(t) (min)
PA 6 1.67 323
PG3 0.60 4.96
AG3 0.69 6.73
MG 3 0.52 7.18
TG 3 0.66 5.58
PG5 0.65 6.12
AGS5 0.61 6.51
MG 5 0.47 8.14
TGS 0.59 6.75
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Figure 8. Thermal conductivities of PA 6/carbon filler composites
as a function of MG modified GNP content.
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