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Abstract — In this work, the effect of chemical treatment of multiwalled carbon nanotubes (MWNTs) on glass transi-
tion temperature (Tg), thermal stability, and dynamic viscoelastic behaviors of MWNTs-reinforced epoxy matrix com-
posites has been studied by differencial scanning calorimeter (DSC), thermogravimetric analysis (TGA), and dynamic
mechanical analysis (DMA) measurements. The MWNTSs were chemically treated with 35 wt% H;PO, (A-MWNTs) or
35 wt% KOH (B-MWNTs) solutions and the changes of surface properties of chemically treated MWNTs were exam-
ined by pH, acid and base values, Fourier transfer-infrared spectroscopy (FT-IR), and x-ray photoelectron spectroscopy
(XPS) analyses. The chemical treatments based on acid and base reactions led to a significant change of surface char-
acteristics and chemical compositions of the MWNTs, especially A-MWNTs/epoxy composites had higher thermal sta-
bility and dynamic viscoelastic properties than those of B-MWNTSs and non-treated MWNTs/epoxy composites. These
results were probably due to the improvement of interfacial bonding strength, resulting from the acid-base interaction
and hydrogen bonding between the epoxy resins and the MWNT fillers.
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g o o]52] a7t dAs] A vehte o] UTHS). wEbA
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W 783 52 AV AR A A AEY o2 71
1 Q= FED(field emission display)ﬂ emitter® 18|11 93+
718} 71A1A Z3t=ef| ©]$F STM(scanning tunneling microscopy)
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Fig. 1. Chemical structures of DGEBA and DDM.
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s}k kA EE MWNTs/epoxy & §A15e] fejdol&Ee
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Fig. 2. FT-IR spectra of chemically modified multiwalled carbon nan-
otubes (MWNTs).
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S5 SV 714 SN (KOH)2 9+ A3 KOH &<
o] OH 7} ©atheFE Tol E=Evkar AzhE ], Akdg-ol
(H;P0,)8] 73 R R 310 ko] ARE-SE A8
O] Abanol FAvE T R o) Ao AAEE A9t
£ _0H 93 A71Z vEhigltln avgch A8 407 Wb o}
Al ge} v AR s1ehd] A e Q18] AU EFHE
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off ke rlu

3-3. XPS 24

skt e} st iy 119 sfelrAo] = ek
2pAje] AR 7] flete] XPS A4S AEiglon, 11 AvE Fig 3
ol JeRAIATE. Fig. 36lA] Haz viel o] gk fH e ¢,
0,,°] 54 777} Zzte] Agtellu|elx] vep o, Aol
e BV BRe] leh] 2AIWSEE Table 100 HE3i3
ot Adfella] & 4= glol seH] meiAE] § whaheRe

Table 1. pH, acid-base values, and chemical composition of chemically modified MWNTs

Specimen pH Acid value (meq.g ™) Base value (meq.g ) C,s(at%) O (at%) 0,4/Cig
N-MWNTs 7.0 55 98.474 1.526 0.015
A-MWNTs 3.7 120 97.209 2.791 0.029
B-MWNTs 72 60 98.384 1.616 0.016
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Fig. 3. XPS survey scan spectra of chemically modified MWNT sur-
faces.
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Fig. 4. DSC diagrams of chemically modified MWNTs/epoxy com-
posites.
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Fig. 7. TGA thermogram of chemically modified MWNTs/epoxy
composites.

Table 2. Thermal stability parameters of chemically modified MWNTs/
epoxy composites

Specimen IDT (°C) Toax (°C)  IPDT (°C)  E, (kJ/mol)
N-MWNTs 343 369 506 202
A-MWNTs 350 372 544 225
B-MWNTs 346 370 538 186
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