Polymer(Korea), Vol. 39, No. 1, pp. 136-143
http://dx.doi.org/10.7317/pk.2015.39.1.136

Z50 o J=8

mo

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

0|23t 7JH&E MWCNTZt &7t

PVA LI-S8tAe] I, 714N 24

HEM - ALK - 2T - H2T
Qlsle et 3skgstat
(2014 69 26 H<, 20149 7€ 15¢Y 574, 20149 7€ 254 AjE)

Mechanical and Electrical Properties of PVA Nanocomposite Containing
Sonochemically Modified MWCNT in Water

Yeongseon Kim, Minjae Kim, Jin Kyu Choi, and Sang Eun Shim'

Department of Chemistry & Chemical Engineering, Inha University, Incheon 402-751, Korea
(Received June 26, 2014; Revised July 15, 2014; Accepted July 25, 2014)

x » =2 O JFlLE
=5 229
SFL, 7N

)=} (e}
LAl

e o
=2 Mspdg 1, 5

- A~

0|83} poly(vinyl alcohol)(PVA)S multiwalled carbon nanotube(MWCNT) o] $4F 28
A¥ MWCNTE ©]&3t PVASH Y5 3AE A8t PVAR 7/1d ¥ MWCNTE PVA wlEZ]=
7AW, 2 B3AlE Fdst 48 7ERAL I o2 st 0.1 wi%

ko] MWCNT 7ol A7) =%9] percolation thresholdo] H2E ). 7§23 MWCNTE 3.0 wi%= AR
e

= 5 PVA Y] A== oF

11.5% Z7}sk51 ).

50%, It AAEL oF 430%, LEHEE
A¥ MWCNTE PVA mjlEg| 2o dlA2 2-838le] 5.0 wi% H7}F A, 2R3

ok 100% S7FsAct. Bt 7
8.5°C 7712 ZAZI==

Abstract: Poly(vinyl alcohol) (PVA) was grafted onto the multiwalled carbon nanotube (MWCNT) using ultrasound in
water and modified MWCNT/PVA nanocomposite was prepared. Modified MWCNT had a good affinity with PVA
matrix and showed improved dispersion state along with uniform properties. Therefore, the electrical percolation thresh-
old was observed at 0.1 wt% MWCNT. 3.0 wt% modified MWCNT/PVA composite had 50% higher tensile strength,
430% higher elongation at break, and 100% greater modulus. Since the modified MWCNT acted as a nucleation agent,
the crystallization temperature increased to 8.5 °C and the crystallinity increased to 11.5% at 5.0 wt% loading concentration.
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XHZE. MWCNTE Hanwha Nanotech(S. Koreapid 31815
7152 (CVD)E: ©l&3t s &% 95%°] MWCNT=,
27d-& 10~20 nm, Z2ol= 10~50 umS! A8 ARSIt} PVA
© Aldrich(USA)AFI AT 4 8F 202 b2 89000~
98000 g/mol, ASt== 99% ool &2 o5 o3 &
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dlo] ¢fo] Z3 o T S Hr. /iEE MWCNTE &
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Figure 1. Optical images of modified MWCNT/PVA composite
films prepared by different concentration: (a) 0 (Raw); (b) 0.05; (c)
0.1; (d) 0.5; (e) 1.0; (f) 2.0; (g) 3.0; (h) 5.0 wt%.
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Figure 2. Optical images of raw and modified MWCNT/PVA com-
posite films. MWCNT was modified under different ultrasonic con-
ditions: (a) raw PVA; (b) 0.5 wt% raw MWCNT/PVA; (c)~(f)
0.5 wt% modified MWCNT/PVA, (c¢) 300 W-10 min; (d) 300 W-
50 min; (e) 500 W-10 min; (f) 500 W-50 min.
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Increase in loading concentration of the PVA modified MWCNTs

Increase in the grafted PVA on the surface of the MWCNTSs

Scheme 1. Dispersion of MWCNT in PVA matrix and the formation
of their network.

2|2 oAl MWCNT UEHIE FAsH= dld 982
o], MWCNT/ALEA} B3] 7148 &40 & 93 v

Z1c},

THE MWCNTE 259 QI7H7] 9 2ARZHS 24
sto] 2B R E = Ak S 2dste] Jd s ot
2A 2 e e o] wt IAeA iES e X
] gallelA] H4k obgA S Z-sl= Ao] 7131t} Scheme
1= MWCNTZF i 2 € Fet 5304 ] 7125 MWCNT
o] ghfe] Wl el Bl A JEY A7 P4
#e MG =4S 2ol /e Aot Frrgkel wet
A IEA | Eg] s} 2o 2SS TR I =3 Bab
238 7HA oL, o]2HE WEYA FAo] B} s 7l
th 7idE MWCNTE] gHe] S7He UIE =L Il frel
S Algsict

Figure 3-& 500 W-30 min®] 2704 7§ d¥ MWCNT2
o] Z7bl wE FuA e Wals Bt Fefo] S
7vgol wet R A= stk =43 PVAdL A H
MWCNTZ} 0.1 wt%7FA] il 2548 107 ohm-cm
7HA F43] sk 0.1~1.0 wi%e2] Fellr= 107014
10°chm'em & & Yol 3, 1.0~-3.0wt% 3ZFo|xE= 10
ohm-cmZ7HA] AZ12 0 & Yolxm, 3.0~5.0 wt% SHkol| A=
10° ohm-cmol] 233 F7HA] AR 2 W3k QI9iTth
£ ZA3A 0.1 wi% MWCNT &l 4] percolation threshold
7} =

Figure 45 Z}7] b2 283 2702 7§83 MWCNTS
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Figure 3. Variation in volume resistivity of MWCNT/PVA com-
posite films as a function of the concentration of modified
MWCNT.
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Figure 4. Variation in volume resistivity of MWCNT/PVA com-
posite films as a function of ultrasonic condition for the modifica-
tion of MWCNT.
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Figure 5. Variation in mechanical properties as a function of the concentration of modified MWCNT: (a) elongation at break; (b) Young’s

modulus; (c) tensile strength.
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ox 2 dlo
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ol 284 dF= —‘?04515}
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Figure 6. Variation in tensile properties as a function of ultrasonic condition for the modification of MWCNT: (a) elongation at break; (b)

Young’s modulus; (c) tensile strength.
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A9k Rl FER, o] g 2 3HAS 7R
U= MWCNT| 547 27 F-9& Z3shariEl= PVA
o] IEA7E MWCNTS] ®R913} BF HEshe vl A7}
o] AAalgol| 7ot gt o2 18l s Sl wh
& JAEe A S 2AsiaARE HAEth MWCNT
= Huh IAFoR H7MA, PVA AEAf viEZ 2 ol
MWCNTE S3AE a7 gols) it ol st 33
A EHIES & 4] 2ls MWCNTe] Hlste] PVA oY
Eg|2e} JFAo] AA 02 oA HA mjEg2ete] 2
&go] ofstar, AT A5 A8k Flol Bttt o2
Qlsted wlA =& gl Wl FZke] AL Kok GA fsiA
1=

Ax A4 Y Rt 32 o A stHdch =
g A olUAE 7 239 MWCNT?] 538 91
sh ZolE AAA, s 3 MWCNTZF 71 71A14
EAS AA7IA HaL, 2 EFACE AR F3FE 7
21A At

MWCNT/PVA Sgtxlel X 4. PVA= 44748
A2 BEYls 2448wl 712 A3dS 71Ktk Cadek
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