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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 43.2J/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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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) (%owm) %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 N2
0 0.2 12.2 34 78.7
0.5 2.1 15.8 26.7 923
1 45 16.1 40.0 96.3
3 21.9 23.2 91.6 934
5 22.5 25.0 85.6 94.4

O T EF Sl e Ho) 122%9 1=
ES 787% 1 EE g8 At 2y
52.8]jcm* A= 238 WFe gt IESY &8
< AUt o= o] &AL oA &gk
FEs 2 2E i &4oly dFdhe

7] wjitolgt AlRHTE o= 7] Sl vl dAa
Bo7)sto A AA o =8 I ITEST &
& Holv AL B84 7] AA7F A4
O 2 AAE AT EZN Otz Ee] Il

| 4| gpeiapgatal ) A 20 A 45

WA ete A S8 571 AE o & g2 E
&5 Hol& Zlojth A4 tr]e} Ao AM %
AR 432)jem’E 1A &, MAPTMS S} 470
AAY FE W3l mE JZTESY §5S
Table 19 YERHATE 10%owb® YA ==
1A4s = PINAIA EEE S7HA71H 20%0wm
A o 7P e A ZESS Holt, Y4
FWA A= A e 2] AR ol 2
374 e AANEE FX57] wito|t)
T3t FIPA A T EE 20%0owm O 2 LA B 79
MAPTMS®| s %7} S7h8a5 Jef 2 E4a) 1
I E g&o] Frkshed, ol wAY At
gio]Zo] o sk A H Aol e d = Q)
= oAl dFAVE kst TR ETF Fobzl
102 AR ¥ Table 201 AAg A 28-S =
o T E F&S A7 98] MDEA
7] 79 MDEAE &= W& %
I gES AT Ak 7]t
91718k 5 MDEAS] 57} 57185
FIAHZEEY g8 FUlete A4S HolK
12 917] sl A 1 a3t -sisinh A
A7) = 2B E F77F dEEE AS
7] T AR ol At i && s
A 2G| 718ty wiiolth. Egk MDEAE
7bet A5 7] sl A= 21.9%9] 1
AY A& 7]F271232%)3 A4
AR AS gl = Qlnh o= AbAell 93|
AB3E #Atst ebr]Zto] MDEAY] ofv] e etz

BHOR NS ARGERE AL

i)

2 7

o 2
L
N

e

Br
[kl
[m
o

4

Ho

X

a U S = O 1P . A B
M

32 B} E AR FUEA

MAPTMS”} PET 2 &9l F1tZE =4
£ gol3dl7] & -4 MAPTMSYH #H9] A8 %=
ARgE & FTIRE A3kl 43k 7 MAPTMS
oA 1193em™ 2] Si-O-CH, A5 7%, 1092cm™ <]
A $i-0-C AZ2% 7183 937em™ o]
Si-O-C 415215 0] 43t Fl & npz7pA| 2 e}
WA 9, 1636ecm ol 9138k C=C9] A1F57E2
Fsgol s AAaEATHFg. 3). °l= FH5
stolH e = f5-7] TEFAQl MAPTMS S| 7] 7]
B2 AeAA NN FAEHIL F7]A GG )



Methacryloxypropyltrimethoxysilane(MAPTMS) 2l Z12tZE 28t PET Z29 E& otN 4

3

m

oo

0z

]

—

Efota o] EV}F AsiE o] FSFES & &
U, Fig. 4 X EE A Bl A vjA g 4
< AHsk ATR 2 EH O 2 A &9
$- o ="HZ 23] c=0, C-0-C, 0-C-C AFo
FZEL MAPTMS7F 182 E" ]| wpe} S
A7t ZAAE Y, 4 3E MAPTMSS] 1203cm™
3} 1074cm™ 9] Si-O-CH,, H|th3 Si-O-C 18]l
927cm™e] A Si-0-C AFZFo] ITTZEH
g Yepdoza g v AEgdH B9
g8 g & 9k

Fig. 5> MAPTMSE # 18} ZE¥ PET 2 &9
I ZEg| wE SEM ©o|H|A|E MAPTMS7}
JgrER AE qWdE vAE A&l v
MAPTMS7} A& #Hol| 2§ JFo= I55

P
=i
=
7

)

S|

MAPTMSE ©|&3&lo] 3} ZEH PET
o) A Aes doli7] fste] dF 43
A THFig. 63} 7 2 Table 3).

Fig. 3. FT-IR spectra of uncured and UV-cured
MAPTMS.

KUMOH KUMOH

(a) untreated

(b) 6.9%G
Fig. 5. SEM images of grafted PET fabrics.

agEESo] 6.9%0|5k At Hol Eisl
<5 2 8 S5t ozt fhaeta zhREks)
o g% ot WEshy dAHoR {fArS
AL & 4= Q) AW 2L EFo] 123%09]
A AS 27 dEEeEE Yol Hu)
didl 57 F7heky AR etstEe] o] A
A F7tete Ae & 5 Aok =3 479 &
L% OagpzEo vl ste] HASITE v A g

o] 79 800°Col A 82%2 A7 ©3&E2 /1A
o Hl&f 158%7F 1 ZEH A$ 145%= oF
6.3% <7Fstle=d ©] 2> MAPTMS o] &
Aol sio] R A 53 PIAS
AYa a2 EE we Si gEE Fhek
dotg Aol Frtettta B 4 9t sHAI T, o]
E421 Si g St vl HrEstE St
T AL dEA A NA Agho] ThunkgS
° FeslEe] g3 dgA S ST
= Ao % A=z H} o]+ Residue number?)
7t FAAE AR AT F Qe

d 158%7} 1T TEH Ao 212 Z7}5

N

Fig. 4. Subtracted ATR spectra of 15.8% grafted PET

fabrics.

KUMOH SEI 1500 07

© 15.8%G

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 4 1 5 |



Fig. 6. TGA thermodiagrams of grafted PET fabrics.

Fig. 7. Differential TGA thermodiagrams of grafted
PET fabrics.

Table 3. TGA data of untreated and treated PET
fabrics

Grafting DTGA peak Char yield

(%) Co) @ 0N
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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