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Study on the Electrospun Nanofiber Fabrication and Alignment of the
Functionalized CNT Reinforced Polymer
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ABSTRACT

Multi-walled carbon nanotubes were purified by using the nitric acid after the mechanical cutting, which
carboxylic group might be introduced into the surface of nanotubes. To enhance the dispersion of CNTs, carboxylic
groups were substituted in the reaction with octadecyl amine containing a long alkyl group. Nanofibers were
manufactured by electrospinning, the solution that mixed with PMMA and ODA-fuctionalized CNTs in dimethyl
formamide and dispersed with ultrasonication. Diameter and alignment of nanofibers with various electrospinning
parameters, such as the CNT and PMMA concentration in solution, the applied voltage, and the distance to the
collector were investigated. As a result, the nanofiber diameter was increased with the increment of PMMA
concentration, whereas it was reduced as the applied voltage and the spinning distance was increased. The spinning
area became smaller with the distance. The nanofibers were formed without the defect on surface and well aligned
in a specific cqoncentration of PMMA and nanotubes.
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Fig.1 Schematic of the electrospinning process
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Fig.2 Process of surface modification
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Fig. 3 The image of Taylercone using High Speed
Camera

Fig 4. SEM and TEM images of (a) as-prepared and
(b) ODA fuctionalized MWNTs
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Fig.5 The morphology of spun fibers on SEM with a
spinning cencentration of (a) 5wi% and (b)10wt%
of PMMA in DMF
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Fig. 6 The SEM images of Spun fiber at a distance of
Sem in 10wt % of PMMA solution contaning
ODA-fuctionalized MWNTs of 1 wt %, (a) center,
(b) middle and (c) edge part
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Fig.7 The morphology of spun fibers on SEM with a
concentration of ODA-functinalized MWNTs and
Twi%, (b) 1wt%,

spinning distance; (a) 15¢cm,

20cm, (c) 3wt%, 15cm and (d) 3wt%, 20cm
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Fig.8 SEM images of spun fibers with the increase
the content of ODA-fuctionalized MWNTs
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Fig. 9 The distribution of the alignment of spun fibers
on collecter rotating with the speed of 500 rmp
Angle PMMA 1wt% 3wt%
30° o) gk 75% 85% 68%
30°~ 60° 20% 8% 21%
60"~ 90° 5% 7% 11%

Table.l The distribution of alignment degree in diffe
-rent concentration MWNTs
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