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Abstract Hexadecyl triphenyl phosphonium bromide

montmorillonite (PMMT) was first modified via secondary

modification method, and then conjugated with toluene-

2,4-diisocyanate (TDI). The as-prepared TDI-PMMT

sample was used as a blend polymer in poly(ethylene

terephthalate)/TDI-PMMT composite (PET/TDI-PMMT).

The chemical properties of original PMMT, TDI-PMMT

and PET/TDI-PMMT composite were investigated by

X-ray diffraction (XRD), infrared spectroscopy (FTIR) and

thermogravimetry analysis (TGA). Results showed that

chemical bonds which were formed between TDI and

montmorillonite surface provided massive active isocya-

nate groups in in situ polymerization for the montmoril-

lonite and matrix materials. This structure could have

improved the compatibility between PMMT and PET

effectively, and allow good distribution of the montmoril-

lonite in polymer matrix. The spacing of montmorillonite

layer decreased from 3.72 to 3.28 nm owing to the

encapsulation of TDI groups. The physical morphology of

nanocomposites was observed through scanning electron

microscopy (SEM), transmission electron microscopy

(TEM) and XRD, and their thermal performance was

evaluated by differential scanning calorimetry (DSC).

XRD and SEM studies confirmed that compared to PMMT,

the secondary-modified montmorillonite exhibited a better

dispersion in PET matrix. TGA and DSC results showed

that the thermal stability of PET/TDI-PMMT was superior

to PET/PMMT. TEM images of PET/TDI-PMMT indi-

cated that the TDI-PMMT exhibited good dispersion and

the TDI-PMMT silicate layers were in better exfoliated

state. The interface spacing of all samples was enlarged

because of the heating reaction of oligomers. In the

meanwhile, the mechanical properties such as tensile

strength, flexural strength and flexural modulus of PET/

TDI-PMMT were higher than those of PET/PMMT.
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Introduction

Montmorillonite (MMT) is widely used in polymer/clay

nanocomposites preparation due to its significant advanta-

ges such as environmental friendly and attractive chemical

intercalation feature. Moreover, the low price propels its

applications in various fields [1]. It is commonly regarded

as excellent filler used in the fabrication of polymer/layered

silicate nanocomposites. Generally, MMT should be

modified for the purpose of enhancement of the interaction

between MMT and matrix [2–4]. These nanocomposites

could exhibit many outstanding properties, including

enhanced mechanical properties, reduced permeability, and

improved flame retardancy [5]. However, there are still

some problems with these composite materials. For

example, the poor compatibility between organic polymer

and MMT, the low extent of intercalation/exfoliation, the

low dispersion of MMT in polymer matrix and the weak

ductility/toughness of the polymer nanocomposites, all

limit its application to a certain degree. Therefore,

researchers have devoted their attentions to improve com-

patibility, dispersion and toughness of the MMT nano-

composites in the past decade.
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