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3-aminopropyltrimethoxysilane(APTMOS)
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The Oxygen Barrier Properties of
3-aminopropyltrimethoxysilane (APTM OS) Coatings on PET Film

Sungkoo Lee* and Hyunjoon Kim'

*Green Engineering Team, Korea Ingtitute of Industrial Technology
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ABSTRACT

The oxygen barrier films were formed on poly(ethylene terephthalate) (PET) substrate by a sol-gel process using 3-
aminoproprytrimethoxysilane (APTMOS). The effects of solvent type, coating times and incorporation of fumed silica
on oxygen permesbility coefficient were investigated. The APTMOS coating film prepared from methanol as a solvent
exhibited higher oxygen barrier properties than that using THF. The oxygen permeability coefficient of coated film with
APTMOS/methanol by coating 7 times was measured to be 2.28x10°%, while that of PET film was 1.16x10* GPU. The
addition of fumed silica does not affect the oxygen barrier properties. It may be explained that silica particles disrupt
chain packing, which leads to an increase in free volume for permeation.
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Fig. 1. Schematic representation of the sol-gel reaction of
APTMOS.



3-aminopropyltrimethoxysilane(APTMOS)S =

B3 PET F5o] Aty A+ 51

3. &n ¥ g

[l

7]12¢] aminoakoxysilane At 9] Az}
ST &re g xR mE Ak
g o] S Bargk v k7). & ‘E M=

71 ATAE vlg o g APTMOSE ATA R 3}
= EA A 1A o] TRl e Jiﬂ T €
W3S 2AbstaaL el Bl 24 S4 FE9AE
&1 <l methanol % =743 WA &<l THFS
ARgEllom, o] wf APTMOSSH €12 vl 7]&]
AFAFolM 7HF -7 A AR S Bl 1115
2 st g dxerodA 742te] gulE AR
sto] Al xgt APHEL] AAFHRE A3E Fg. 29
Yebi ok 4% 234, &l 24 methanolS AH8-3F
&9 A adrt not ks & AT

H|oFd 2144 L= hydroxyl o]g s} A;\;asL% o)=
A E3l= 2 hydroxyl ©]-22 ¥t} nucleophilica}l
3, Wi ol FAg&1A3 %UH = hydronium ©] &< &
t} eectrophilicalA stoh. waEkA] FgAgd gl
methanol 2 nucleophilic deprotonated silanol &3
FA2ATNE YA 5] base-catalyzed condensationS
A A7) 3L acid-catalyzed condensationS ZF1A] 71
oh, ubd B AR §1Ql THFE base-catalyzed
condensations ZXAZIc) Iz o7 & Hh-gof
A} acid-catalyzed condensation A& Fejo] &S
A7) 3L, WA base-catalyzed condensations 714
e o] AES FAAIZIT B g v oH9]. A=
methanol & AHE-E 739 AE AlsRol o g A
—rJ4-4 AR Qe AR ET B vedtiy B

/\)]\E}'.

16x10° | ——PET
® APTMOS/THF
A APTMOS/MtOH

-5

®
o
X
=)

T

5

6.0x10"

5

40x10° I A

2.0x10°

Oxygen transmission rate (GPU)

o
=]
T

L I I 1 A 1
20 30 40 50 60 70 80

Drying temperature (C)

Fig. 2. Oxygen transmission rate of APTMOS/methanol
and APTMOS/THF coated on PET film as a
function of drying temperature.
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Fig. 3. Oxygen transmission rate of APTMOS/methanol
coated on PET film as a function of coating times.
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Fig. 4. The contact angle images of (a) APTMOS coating
and (b) GPTMS coating on APTMOS coated film.
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