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Study on Organically Modified Montmorillonite Modified
Poly(vinyl butyral) Transparent Polymer Films

HUANG Cai-yang, JIANG Heng, LI Bing-pei, LIU Ying-liang"
(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Three different ionic surfactant structures were used to organically modify nano-montmorillonite
(MMT), followed by the synthesis of a series of poly(vinyl butyral)/organically modified montmorillonite
(PVB/OMMT) composites through in situ polymerization. The Fourier transform infrared spectroscopy
(FTIR) and energy dispersive spectrometer (EDS) analyses indicated that the ionic surfactants achieved
intercalation within the nano-montmorillonite, successfully preparing the organically modified
montmorillonite. The X-ray diffractomete (XRD) analysis demonstrated that the modified ionic surfactants
were successfully intercalated into the nano-montmorillonite, resulting in an increased interlayer spacing.
Water contact angle tests showed that the surface polarity of the modified nano-montmorillonite changed,
with improved hydrophobicity and a certain degree of enhanced compatibility with PVB molecular chains.
Mechanical and optical property tests revealed that when the addition levels of nano-montmorillonite
modified with cetyltrimethylammonium bromide (CTAB), dimethyl di(hydrogenated tallow) ammonium
chloride (DDA), and cocamidopropyl betaine (CPB) (CTAB-MMT, DDA-MMT, and CPB-MMT) were
0.15 wt%, 0.20 wt%, and 0.15 wt%, respectively, the tensile strength of the PVB/OMMT composites
was maximally enhanced by 23.25%, 30.23%, and 33.69%, respectively, while maintaining high visible
light transmittance and good ultraviolet (UV) shielding effects. Volume resistivity tests indicated that
the introduction of MMT/OMMT could effectively increase the volume resistivity of the PVB-based
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nanocomposites, enhancing their insulating properties.
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Figure 1 Organic treatment of MMT by different modifiers and their effects on the structure of PVB composites
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Figure 3 SEM images of MMT/OMMT: (a) MMT, (b) CTAB-MMT, (c) DDA-MMT, (d) CPB-MMT
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Figure 4 Structural characterization of MMT/OMMT: (a) FTIR spectra; (b) XRD patterns
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Figure 5 EDS patterns of MMT/OMMT: (a) MMT, (b) CTAB-MMT, (c) DDA-MMT, (d) CPB-MMT
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Figure 6 Water contact angle of MMT/OMMT: (a) MMT, (b) CTAB-MMT, (c) DDA-MMT, (d) CPB-MMT
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Figure 9 Tensile strength and elongation at break of PVB/OMMT composite films: (a) PVB-MMT, (b) PVB-CTAB-MMT,

(¢) PVB-DDA-MMT, (d) PVB-CPB-MMT
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