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UeZdA 9 53 A S A7) Hske] oha® ®&Fauh T B (multiwall carbon nanotubes) (MWCNTs) 2}
poly(propylene gylcol)(PPG)S- ball mill shaker® =313 #AIH-S o]8-510] E2]L-elgh(PU) WeHTAE AZ23H3
th MWCNTse 2HE8A(H,0,)% Azlslo] s 715kt = itk 573 MWCNTsS: 0183 PU W5 9}
H|wsk A7 H0,% A2 MWCNTsE ©]8-%F PU WS 3A412) I =9} Al&0] A VRt SEM o]w]=]¢llx]
HAZ MWCNTs?] 958 g2 s 71558k 7) 02 dojxl Zloth. Carbon black(CB)S AME-3F PU 3=
71AIR B4 WsF AL QISltE AR S7tel] Wk PUMWCNTs U5 3HA1E2] QIPdEAJ o] A5l 2
YA o7 g HAe] a2 dFd0] PUMWCNTs L340 IAEA S71E 7Hx2 As g1kt

A= T

Abstract — In order to improve the dispersity of nanofiller, polyurethane (PU) nanocomposites were manufactured via
poly(propylene gylcol) (PPG) dispersion with MWCNTSs prepared by using a ball mill shaker. MWCNTs could be func-
tionalized by treating with the hydrogen peroxide (H,0,). Tensile strengths and elongations at break of PU/H,0, treated
MWCNTs nanocomposites were enhanced compared to those of the PU/pristine MWCNTSs nanocomposites. The good
dispersion of MWCNTs shown in SEM images was obtained by the functionalization of MWCNTs surface. PU/carbon
black (CB) composites showed no significant change in the tensile properties. The tensile properties of PU nanocom-
posites containing pristine MWCNTSs or H,O, treated MWCNTSs were enhanced with increasing dispersion time. As a
result, it was certified that the enhanced dispersity of nanofiller brought the improvement of the tensile properties of the
MWCNTs based PU nanocomposites.
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2-1. A|I2

2 23] of] AFE-3F MWCNTs(multiwall carbon nanotube)i= (%)
FREE 2] 12 95%, 2174 0] 520 nm$} Ao)7F 10 um?) 5438
Ay lth MWCNTs®}F Bl st7] §)ake] AbgH 7ML £
(carbon black, CB)°. 2+ S-160(Degussa, 50nm)= A}&-3}5I T},
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AR RO soft segmentE T/d sk EE]&2] PPG(SHEE)
= FdEAEo] 3,0009! A& 242 AE-E2 2™, hard segment=
o]F= Ak AR 1,3-BG(1,3-butylene glycol)Z AFE-3ISITH

2-2. MWCNTsQ| =M J§E
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U= e 7 o319t} o 3ke MWONTs= Wghe- 2 thA] 31 o
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art.

2-3. E2|RER| M1l Z2|REVMWCNTs LISE| =
B9l M=

<=3t Z2]$-elgke] - TDISF tho] & (diol)s] PPG-30002] &
| E 1.1:12 5217 PU prepolymers &3 3F - 80 °CellA 3h
FAEE 5, 1] RESE o] mAlol|o| ER 1,3-BGE A AAIA
60 °CollA] 24417t 7 3}8kod PU Al H-E A8kt Z2] 92 gl
MWCNTs HWireB 8] 5 A2 Alols Za]9-det i EE X ot
A e F A BAVIE A7) A8l £ MWCNTs B2
H,0,% 2|3k MWCNTs¢} PPG-3000-2 ball mill& shaker? 1] 2]
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2-4. SFE}

2-4-1. Raman and FTIR 4]
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108, Raman, "] =)& ]33t epRHEA o] -9 #o] A 49
2.01 mW, 3P4 632 nm, :=FAIZRS 30 s2 127953t 284
3471 (Spectrum GX, Perkin Elmer, 7] =)= 4,000~600 cm™ 3}
HEollA peakE &3l AT
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Bl wate] A13S WS Th AgAH L A=) A2 ASTM
D882l ¥31o] WHs Al 7(LRSK, LLoyd, "= Mg & E S
500 mm/min®.2 &} Q17T 9} AlE-S et
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2-4-3. A7 dv)d 24

2] T/MWCNTs Ui 304 €] 435 eRlstr] $lske]
QIGAIR F9] AlA 3thH-E field emission scanning electron
microscope(FE-SEM, S-4300SE, Hitachi, & &)5 A}-8-5lo] #4235}
At

3. 2y 3 nE
MWCNTs9] 31 X2 & gRlstr] fste] md 7ldshA] ok

T8 MWCNTsS} H,0,% #]2]3F MWCNTs®] FTIR A3 E7]E
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Fig. 1. FTIR spectra of pristine and H,0, treated MWCNTs.
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Fig. 2. Raman spectra of pristine and H,0, treated MWCNTs.
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Fig. 3. Tensile properties of PUMWCNTs nanocomposites as a func-
tion of MWCNTs content for the 60 min of dispersion time:
(a) tensile strength and (b) elongation at break.
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Fig. 4. SEM images of PUMWCNTSs composite: (a) pristine MWCNTs (0.1 wt%), (b) H,O, treated MWCNTS (0.1 wt%), and (c) pristin MWCNTs
(0.3 wt%).
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Fig. 8. SEM images of PUMWCNTs and PU/CB composite: (a) PU, (b) pristine MWCNTs (0.4 wt%), (c) carbon black (0.4 wt%).
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