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Improved Thermal Stability of PET Fabrics by Photografting of
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Abstract— Methacryloxypropyl trimethoxysilane (MAPTMS), a hybrid organic-inorganic monomer, was photografted onto
PET fabric using benzophenone (BP) as a photoinitiator. It was found that a UV energy of 43.2]/cm’ was required to optimally
photograft the MAPTMS onto PET fabrics which was applied with an aqueous formulation of 10% MAPTMS, 20% BP and
0.5% N-Methyldiethanol amine (MDEA). The MDEA additive was efficient in reducing atmospheric oxygen inhibition of
polymer radicals which eliminated compulsory nitrogen inerting. The surface grafting of PET fabrics was verified by fourier
transform infrared spectroscopy (FT-IR) and scanning electron spectroscopy (SEM). The grafted PET fabrics with the hybrid
monomer showed higher thermal stability due to the introduced silane component in the monomer as ascertained by higher char
content at 800°C, which increased to 14.5% for the 15.8% grafting compared to 8.2% for the untreated.
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Scheme 1. Molecular structures of (a) MAPTMS, (b) MDEA, (c) BP.
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Fig. 1. Diagram of a UV irradiator.
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Fig. 2. Effect of UV energy and atmosphere on per-
cent grafting (%G) and grafting efficiency (%GE).

Table 1. Effects of MAPTMS and BP concentrations
on grafting (UV energy 43.2J/cm?)

MAPTMS BP

(%owb) (%0owm) %G %GE
2.5 20 4.9 71.6
5 20 9.1 74.2

0 0
5 6.1 65.8
10 10 6.4 72.6
20 12.2 78.7
30 12.1 76.7
40 11.7 74.4
20 20 13.1 85.7
40 20 13.2 83.3

Table 2. Effect of MDEA addition on the photografting

MDEA %G %GE
(%owm) Air N, Air N,
0 02 12.2 34 78.7
0.5 2.1 15.8 26.7 92.3
1 4.5 16.1 40.0 96.3
3 21.9 232 91.6 93.4
5 225 25.0 85.6 94.4
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Fig. 3. FT-IR spectra of uncured and UV-cured
MAPTMS.

(a) untreated
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Fig. 5. SEM images of grafted PET fabrics.
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Table 3. TGA data of untreated and treated PET
fabrics

Grafting DTGA peak Char yield

%) C0) (%) N
untreated 452.5 8.2 1.000 1.00

2.1 451.1 79 0.979 0.98

6.9 450.9 8.4 0.931 1.10

12.3 454.5 12.1 0.877 1.68

15.8 453.0 14.5 0.842 2.10
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