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Table1 The mechanical properties of nylon 11 and nylon 11/MWNTs
composites

Samples  Tensile modulus GPa  Increment %  Elongation %

PA1l 1.13 — 29.6
PA11-INT 1.52 34.5 20.1
PA11-5NT 2.18 92.9 18.5
PA11-10NT 2.41 113.7 10.8
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- 3 Temperature dependence of dynamic storage module a and
tand b for nylon 11 and PA11-10NT
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- 4 a DSC heating thermograms for nylon 11 and nylon 11/
MWNTs composites at a rate of 10 K/min b DSC cooling curves of

nylon 11 and nylon 11/MWNTs composites at a rate 10 K/min
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in situ POLYMERIZATION APPROACH TO MULTIWALLED CARBON NANOTUBES
REINFORCED POLYUNDECANOYLAMIDE COMPOSITES

ZHOU Zhihua ZENG Hailin GAO Chao YAN Deyue
College of Chemistry and Chemical Engineering  Shanghai Jiao Tong University ~ Shanghai 200240

Abstract  Multiwalled carbon nanotubes reinforced nylon 11  PAIl  composites were prepared by in situ
polymerization of 11- amino acid in the presence of carboxylic acid-functionalized MWNTs MWNT-COOH . The
structure morphology and mechanical properties were analyzed by X-ray diffraction patterning FTIR spectroscopy
scanning electron microscopy SEM  and mechanical tensile tests. The SEM imaging shows that MWNTs are
uniformly dispersed in the PA11/MWNTs composites which benefits to enhance the mechanical properties of the
composites. The composites’ tensile modulus is highly superior to that of pure PA11 and it' s incremental quantity
increases with the content of MWNTs. Increments of 34.5% 92.9% and 113.7% were found for the composites
containing 1% 5% and 10% MWNTs respectively. Moreover the composites’ storage modulus increases obviously
with the content of MWNTs. Thermogravimetric analysis TGA  shows the composites’ initial thermal degradation
temperature is enhanced when adding nanotubes in the polymer substrate . When the content of MWNTSs reaches 1%
the composites’ degradation temperature of losing weight 5% or 10% enhances from 404°C to 414°C  or from 424°C
to 437°C . Differential scanning calorimetry DSC  shows that the degree of crystallization of the nylon/MWNTs
composites decreases as the content of nanotubes increases.
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