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Study on Effect of Modifiers on Properties of EVOH/MMT Nanocomposites

Xue Qiong, Liu Yuejun, Xiang Xianwei

( College of Packaging and Printing, Key Laboratory of New Packaging Materials, Hunan University of Technology
Zhuzhou Hunan 412008, China)

Abstract: For surface modification, montmorillonite (MMT) was treated with a controlled amount of double octadecyl
dimethyl ammonium chloride. The modified montmorillonite were investigated by FTIR \WAXD and SEM. Simultaneously,
the organic montmorillonite was modified by different coupling agents twice, and then used the solution intercalation to
prepare EVOH/MMT nanocomposite membrane and tested the performance of membrane . The result indicated: the modified
montmorillonite clay surface changed from hydrophilic to hydrophobic; The level distance increased 3.5nm from 1.467nm; The
composite membranes of EVOH/OMMT which was treated with double octadecyl dimethyl ammonium chloride and 5 %
coupling agents KH550 have better improved mechanical and barrier properties; at the same time the transparency of composite
films was not affected.
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Fig. 1 The FTIR spectra of montmorillonite clay

and organic montmorillonite clay
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Fig. 2 The XRD of montmorillonite clay
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Fig.3 The XRD of organic montmorillonite clay
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Fig. 4 The SEM of montmorillonite clay
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Fig. 5 The SEM of organic montmorillonite clay
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Table 2 The effect of different coupling agents on

tensile strength of EVOH/MMT nanocomposite films

PP L /MPa

18 1 50 42 B
T AE 1] AT J 1]
4k EvoH M 30.36 30.36
EVOH/MMT 26.59 26.59
EVOH/OMMT 28.21 28.21
EVOH/OMMT/KH550 35.45 35.45
EVOH/OMMT/KH560 31.40 31.40
EVOH/OMMT/KH570 28.53 28.53
EVOH/OMMT/ ¥k R BR 27.89 27.89
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Table 3 The effect of different coupling agents on water
vapor permeability of EVOH/MMT nanocomposite films

B N =

1 7 44 Fi BT

7 B R

/ Cgrm?:24h")  /(g'em*ecm™'s'Pa)

4 EVOH /K 47.829 1 089.40
EVOH/MMT 50.617 1153.13
EVOH/OMMT 44.703 974.21
EVOH/OMMT/KH550 28.091 768.51
EVOH/OMMT/KH560 41.829 883.07
EVOH/OMMT/KH570 37.094 886.38
EVOH/OMMT/ ¥k R BR 52.651 912.28
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Table 4 The effect of different coupling agents on air
permeability of EVOH/MMT nanocomposite films
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/ Cg'm?24h")  /(grem'cm™'s™'*Pa)
4 EVOH /K 8.124 0.57¢”
EVOH/MMT 7.564 0.52¢”
EVOH/OMMT 3.152 0.45¢”°
EVOH/OMMT/KH550 1.745 0.30¢”
EVOH/OMMT/KH560 1.941 0.31¢”°
EVOH/OMMT/KH570 2.465 0.35¢”
EVOH/OMMT/ ¥k R BR 6.120 0.37¢”
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Table 5 The effect of different coupling agents
on transparency of EVOH/MMT nanocomposite films

B ) 44 FR LA —
B Jo T 1%

4k EvoH M 91.7 2.3
EVOH/MMT 90.5 7.2
EVOH/OMMT 90.7 6.8
EVOH/OMMT/KH550 90.6 6.5
EVOH/OMMT/KH560 90.4 6.7
EVOH/OMMT/KH570 90.5 6.9
EVOH/OMMT/ ¥k R BR 90.2 7.2
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Fig. 6 The effect of different doses of coupling agent KH550 on
tensile strength of EVOH/MMT nanocomposite films
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Fig. 8 The effect of different doses of coupling agent
KHS550 on air permeability of EVOH/MMT

nanocomposite films
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Table 6 The effect of different doses of coupling
agent KH550 on transparency of EVOH/MMT

nanocomposite films %
{8 30 5 B0 -
Bt % 5 2
0 90.7 6.8
1 90.6 6.8
3 90.6 7.0
5 90.4 6.9
7.5 90.5 6.9
10 90.4 7.2
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