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Abstract: PMMA was grafted on MWCNT surface in order to prepare conducting film composed of 6FDA—
based polyimide/MWCNT. The electrical conductivity of 6EDA~based polyimide/PMMA~g~MWCNT was
investigated as a function of PMMA~g~MWCNT content. Dispersion of MWCNT in 6FDA~based polyimide
composite film was better than the pristine MWCNT due to the interaction force between PMMA and
6FDA—based polyimide. Electrical conductivity was interpreted by percolation threshold theory. As a result,
6FDA—-6FpDA/PMMA—~g~MWCNT which have high critical exponents and low critical concentration
showed better dispersion than polyimide composite material that contains DABA (diamino benzoic acid).
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Figure 1. Molecular structures of the 6FDA—Dbased polyimides
used in this study.

Table 1. Physical Properties of the Polymers Used in This Study

Polymer (0 My M, Density (g/cn’)
PMMA 101 82000 41000 1.1900
6FDA-BFpDA 298 47000 21000 1.5044
6FDA-6FpDA:DABA 319 24400 13310 1.4823
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Figure 2. Chemical routes for preparation of PMMA—g—
MWCNT.
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Figure 3. FT—IR spectra of (a) MWCNT-COOH after acid
treatment; (b) pure PMMA; (¢) PMMA—g-MWCNT.
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Figure 4. SEM images of MWCNT (a) MWCNT—COOH after
acid treatment; (b) PMMA—g-MWCNT.

B Aol E4Euie) vdd whe] FaE godne] Eeke
)] §J5lo] 3= CNT i Ak A2ldl MWCNTE ARslgiom,
ool Figure 3@ <A B wiel Zo] PMMAZF &98 PMMA -
g-MWCNT (Figure 3(c)) A= AE7](C-H) 8] A& s=7}
2920 cm 17} 2852 cm oA YERE, F12HE)(C=0)] BF
4o30] 1720 em ™ol VRS ERIE 5 Qltk webd, A47] Al
¥ MWCNT-COOH (Figure 3(a)) ¢} €478 PMMA (Figure 3 (b))
74o] HiEE Esle] PMMAZL CNTe] E38 o2 ©d=es &
a4 ek goM 71&E 39S T3] MWCNT| =%
PMMAS] £91& wr} xpAi5] #gslr] S8l FE-SEMS o83}
o] MWCNTY] %9l 248 B3| ol Figure 4o YERISIT
Figure 4 (2) o4 B wle} o] Abxj2] 3 MWONT2) Seffe 3t
A8 7HE BE gHle] 244 545E Bolxgk PMMAZF &3]
© MWCNTS] 2% MWCNTS ¥ I3ZEd PMMAR <l
& YR 249 P Bolw YA} TEiEER PVMMAZF MWCNT
ol ZEF 29 Zo] MWCNTS] EdIE S8 s FHIE Ho|
71% gtk gk PMMAS] €% E7a% o= <8 MWCNT
o} gl ARV gkl Qe BEE #3E ¢ vk

ulhd, o)k Bk E8) PMMAZF MWCNTS) o] 53745
o8 gETeRgeS golslgion, ojalA £4E PMMAS] gk
< HU} g oz BAE] gsle] 4t A2]E MWCNTS PMMA
7} g =E" MWCNTS TGA #4418 Agsigion] 1 43S
Figure 51 VERNSITE Figure 5004 B3 vke) 2o MWCNT—
COOHE 600 Coll =28 wriAle) A 400] 20% Wie)= wl¢-
B Whd PMMA-g—-MWCNTE 27] 2%k tjn) ¢k 55% 7F3ke)
o A% SUES RYS BAY Qv

o= MWCNT &4t PMMAZ] MZ thE GF8] 2ol 7iist

oM, A34¥E A2z, 2010€

4o
o
>

o

A7 - 9FE

FTTT T[T T T T[T T T T[T T T T[T T T 1] T 1T
100 T T I I I N
80: \ ~
X \ N
- \ N
- b \‘ _
N = -
2 601~ \ .
= R \ .
= u \\\ —
] a3 -~ -
= 4L . -
R \\(b) -
L. N -
L. ]
20 - -
- (a) Acid treated MWNT -
- ——— (b) PMMA-graft-MWNT ]
ENERENEEEE RS ANEN RN RN

0

100 200 300 400 500 600
Temperature(°C)
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Figure 6. SEM images of 6FDA based—polyimide composite fracture surfaces.

Figure 7. Possible interactions of interfacial bonding between
carbonyl groups of PMMA~g¢g~MWCNT and fluorinated carbon
of 6FDA~based polyimide.
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Table 2. The Percolation Threshold Fraction ¢. and the Critical
Exponent s Determined by Using Least Square Method for
6FDA-6FpDA and 6FDA-6FpDA:DABA with PMMA-g-MWCNT
Composite Film

Percolation 6FDA~BFpDA 6FDA~6FpDA: DABA
parameters /PMMA—g-MWCNT /PMMA—-g-MWCNT
0. (Wt%) 0.52 0.76

S 1.906 1.837
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