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Figure 2 The absorbance at 260 nm of aqueous
MWCNTs of different concentrations
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Figure 3 The absorbance of MWCNTs dispersed

with different concentrations of starch dis-
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Figure 4 The absorbance of MWCNTs disper-
sions as a function of sonication time
at 260 nm
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Figure 5 The absorbance of MWCNTs disper-
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Table 1 Mechanical properties of MWCNTs-PVA com-

posites

R EORGERY EAS RS

MPa /%

PVA 97.0+4.0 137£6

PVA/MWCNTs(0.3%)  113.3£5.4 221+7

PVA/MWCNTs(0.5%)  129.2+4.8 276+6

PVA/MWCNTs(1% ) 107.0+4.2 100+4
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Figure 7 SEM images of fracture surface of MWCNTs-PVA composites
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Figure 8 TGA and DTG curves of neat PVA and PVA composites with different contents of MWCNTs
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Study on Preparation and Properties of MWCNTs-PVA Composites

ZHANG Hengtong', DONG Yonglu', HUANG Xiaohua',ZHANG Yulin?, LIN Shudong"
(1. Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650, China; 2. Ecole de Chimie
de Pékin, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Polyvinyl alcohol (PVA) is a degradable polymer material with excellent characteristics such as
biocompatibility and hydrophilicity. It has a very wide range of applications in coatings, nanofibers, textiles,
sizing, adhesives and especially composite materials. To improve the mechanical properties and thermal
stability of polyvinyl alcohol (PVA), multi-walled carbon nanotubes (MWCNTSs) with large aspect ratio
treated by starch-based dispersant were prepared in this paper, and their mechanical properties and thermal
stability were tested. The results show that when the optimized MWCNTSs content is 0.50 wt.% , the
MWCNTs-PVA composite has a good tensile strength, which can reach 129.2 MPa. Compared with PVA
without MWCNTs, the tensile strength is increased by 33% and the elongation at break is 276%. In
addition, compared with the PVA material without MWCNTs, the thermal decomposition of MWCNTs-
PV A composite shifted to the right in the direction of higher temperature. When the addition of MWCNTs
is 1 wt.% , the decomposition temperature of MWCNTs-PVA composites increases from 288.5 C to
295.3 C in the second stage, and from 422.1 °C to 427.1 “C in the third stage, which indicates that the
addition of MWCNTs is helpful to enhance the thermal stability of the composites. Therefore, the
mechanical properties and thermal stability of MWCNTs can be significantly improved by using optimized
MWCNTs to prepare new composite materials.

Keywords:starch-based dispersant; multi-walled carbon nanotubes;polyvinyl alcohol;composite material
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