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Abstract : An electrospinning process was used to fabricate poly(methyl
methacrylate) (PMMA) nanofibers embedding multi-walled carbon nano-
tubes (MWNTs). SEM images showed that the nanofiber surface and struc-
tural morphology depended on solvent types (dimethyl formamide, chloro-
form and toluene) and carbon nanotube contents (0.5 and 3.0 wt%). Nano-
fiber alignments could be controlled by adjusting the electrodes configu-
ration at collector sites. Relationship between carbon nanotube and PMMA
nanofiber was studied with radius of gyration of polymer chain and carbon
nanotube sizes. As the carbon nanotube content ratio increased, the num-
ber of bead increased.
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A3 1 2. PMMA(Sigma-Aldrich, #A+ : 350000 g/mol, 1% :
1.15 g/em’)= EAR] vARFY DEAREA FFEA}E] vff- &
om, Ayl AHSH Fujete] E&A o] st MAARRE AR
Ak &Hi= Sigma—Aldlich/\]-E] dimethyl formamide(DMF), S22
ZE, EFA § 3 TRE ARSI ¥4 YeFEE A3 ieE
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o= g4 Y FHo 2akg

3, olE bt d4bs 319 VISR E3E A4 89 Y
T F AT 59 229 E4Ksonication) AHASIATE 2Ly A7)
(ultrasonicator)i= Sonics & MaterialsA} A3E(FH ) : 750 watt, 10~50
kHz)& ARSSITE AAE] & BeE 9 gha UieRHe| 4 89
& AASE] 93k 15000 rpme] 5= 2021 AT ¥ 0.2 um
371¢] B|EE(PTFE) filters AHE3tY "ol2F2 F3A2 & %
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A 8AS AT

7 (AL Z71HRALel]l 2 a3k 1 WAIH] = Han YoungAkel %
H] HYP-303D(E S 20 kV, 5 mA)E AMSSIAT, 84 35 A
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Are] AHE ARSI, 2 afloll whet 898 35 4] H(syringe tip)
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o] FA} A2+ @n|7(SEM, Hitachi Inc.)S AT
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Sz2EE 20{of oI5 MI|HAL Figure 1S S22X 2L &2
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Bhe] el FAPIAE ] 245 AR Figure 1(a),(b)
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Poly(methyl methacrylate) T2} &4 0] A7 AT 91
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(Figure 1(c)). A7I"ARE PMMA o] 272 1~3 nle] 22 w]E
ojp] doli= A~ vho]ZZrER]l Hh gAY FHo I
1t 2740l o 10 WherE|, Zol7} 1~10 vlolAZrE A iz
oz A7) vl i FHoAE & BEEA] ot 3uk) on)
Ao} 735 A J]r‘ﬂ"?i"ﬂ LN WeRHIE A= o2 Hol, A
F UiellE g Wi Ry 124 F4kEo] Sl Zlos e
E20 U DMF °uHoi| |3t M7|YAL Figures 29} 3& Ei—ieﬂ
7 DMFE 8+l2 AR 79-2) PMMA/MWNTs (MWNTs 59
F 05 wt%) A7HAME vl fre] BEEAE Yehd SEM A}?ﬂ
It SRZEE] ZJ9olroh= wﬁ] dfo] ZAo] durAel A

[

Z1AE AN} o] YiemlE] ©@$jo|n, dXo)A B =(bead)’}
PFAE A5s BT & %%igue 2(). E3 FEEIXEA
£ o] oy B WWeFrU) Ao} 2ol WAKEe] PMMA Y

et 2ol Ueh= Aol ElE th(Figure 2(b),()).

Figure 2(b),(c)ollA 57hil2 #23 SEM o|u| x| 2] ¢ g4 e
FHE PMMA Uil B BaE] Qs 1S 3388 4 9lo
o WhE DMFS A2 AFRE 79 iAo FHo)] Rty
o] = 73-HFigure 3(b),(c)) = WF3h= A-F(Figure 3(d), (o),
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(embedded) 8/4-& 7IAE Z10 2 F guo] AlolE ERIF = Ut
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(a) <500
Figure 1. SEM micrographs of MWNT/PMMA(0.5 wt%/ 10 wt%) nanofibers electospun from chloroform. (a) < 500, (b) X 1000, and (c) X 30000.

(b) X 1000

(c) % 30000
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Figure 2. SEM micrographs of MWNT/PMMA(0.5 wt%/ 10 wt%) nanofibers electospun from toluene. (a) X 5000, (b) X 50000, and (c) X 50000.

(d) 100000

(e) X 100000

(c) *50000

(f) X 100000

Figure 3. SEM micrographs of MWNT/PMMA(0.5 wt%/10 wt%) nanofibers electospun from DMF. (a) X 5000, (b) X 20000, (c) < 50000, (d) X

100000, (e) X 100000, and (f) < 100000.
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Figure4. SEM micrographs of MWNT/PMMA(3.0 wt%/ 10 wt%) nanofibers electospun from DMF. (a) X 10000, (b) < 100000, (c) X 100,000, (d) X

5000, (€) X 100000, (f) x 80000, (g) X 60000, (h) x 50000, and (i) X 60000.
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Figure 5. Schematic of PMMA bead and nanofiber containing carbon
nanotubes inside.

Figure 6. (a) Separated electrodes and electrospun fibers and (b) SEM
micrographs of MWNT/PMMA (0.5 wt%/10 wt%) aligned nano-
fibers electospun from DMF (X 5000).
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