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Effects of the Surface Modification on the Dispersion of
Carbon Nanotube
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ABSTRACT

Chemical modification of carbon nanotube (CNT) was carried out using HNO:; and H2S0s and
characterized by analyzing the CNT hefore and after the modification using FT-IR and titration.
Aggregation behaviors were investigated using a real-time video microscope after the chemieally
modified CNT(mCNT) had been dispersed in organic solvents such as toluene, dimethylformamide
(DMF) and N-methylpyrrolidone (NMP) by ultrasonication. The mCNT showed better dispersion in
polar sovents of DMF and NMP than the rCNT. CNT/ poly(methylmethaerylate) (PMMA) films
were prepared from solution DMF/PMMA solutions. The films containing mCNT also revealed the
improved dispersion.
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Figure 1. FT-IR spectra of (a) *CNT and (b) mCNT.

Table 3. Vibration Bands of Acid Treated CNTs

Band{em ") Assignment
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852 896 C-C-C symmetric stretching
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Figure 2. Photographs of CNT solutions from
toluene, DMF, and NMP. (a) rCNT, just
after mixing, (b) rCNT, 24 h after
mixing, (¢) mCNT, just after mixing, (d)
mCNT, 24 h after mixing.

NMPell& Huel] S A= Bo|A] 9da FAHYU
o] dd&tA EAatEe] el F mCNTE rCNT
o vls) FA4 oo FAke] & P oF S 9fr)

Figure 32 =533 CNTE #4471 & 24
A7 2o &3 AdE FshEv|Fen Fast
ABZA rCNTH 75 &2 FHe Aol
S-xlo] wo| dejydr} g, mCNTe 7 9-ell:
544 844 Sl wel dolt glen
rCNT 2= #HAe] o z =1 gleh ey
F4del DMF 9 NMPelM = mCNT?E s
Al FalEle] SxlAz} yhaE A oka gl st
groj7ez Fdste A 7= HEle] 7}
2EA7|E JjaH mOCNT?ZF rCNTel vl&l] 54
Bufjef] FEAte] A Ee] Fabe] HMslA A
5 9la-2 #eld 4 9lgir).

CNTE AZ|AEA, vI7E, d3=A, U9
So] st miAbet E3E A 3R
A, olcfofe| A A(EMI), 7= EapadiA
2 S-8e] ZdEe] we Aol AaEZ 9)
o1} ONT Hule] gh42 o]Folx] dfie] 3
A A eke] AEe] kA aspect ratio?t 4
A AxZ 7 aEapel| Filo] ofel - FA|7} 9l
o}, wabd CNT 392 7jdsle S48 =9
gogd FA4E AT divl S
o] fofA 3 gk B Aol A= PMMALH CNT
£ 34 &vlgl DMFe| 4955 uhfes B4l
A7l F o]24E AL ez FA ¢ 50
ume] &L Azxstgch, Axs 59 gl
F@e]42] ONT #4Hte]lE SEMoz fast



26 AR5 AYF A - ol HT - A oA E

(b) mCNT
Figure 3. Optical micrographs showing the dis-
persion of CNT in various solvents. (a)
rCNT, 24 h after mixing, (b) mCNT, 24 h

after mixing,

(b) mCNT-PMMA film

Figure 4. SEM images of the fractured surfaces of
CNT/PMMA composite films. (a) rCNT-
PMMA film, (b) mCNT-PMMA film.
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Figure 5. SEM images of the surfaces of CNT/
PMMA composite films. (a) rCNT-
PMMA film, (b) mCNT-PMMA film.
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