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ABSTRACT : Recently, high growth potential of barrier materials industry including high performance packing materials
was expected with increasing the national income and well-being culture. As high barrier materials, polymer nanocomposites
have considerable attractions due to their excellent physical properties compared to conventional composite materials. In
general, polymer nanocomposites were consisted of polymer matrix and inorganic fillers, such as layered silicate, carbon
nanotubes, and metal- or inorganic nanoparticles. Among these materials, layered silicate which was called as the clay
was usually used as nano-fillers because of naturally abundant and most economical and structural properties. Clay-reinforced
polymer nanocomposites have various advantages, such as high strength, flammability, gas barrier property, abrasion resistance,
and low shrinkage and used for automotive and packing materials. Therefore, in this paper, we focused on the need of
gas barrier materials and materials-related technologies.
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Figure 1. Swelling degree of monorilonitrile as a function of cations.

Table 1. The Effect of Nano-Fillers on Various Properties of the Composites Compared to Micro-Fillers

Function Characteristics Main fillers Filler content(%) Size (nm) Efficiency
Mechanical Tensile strength CaCoO;, Talc,.Slllc.a 10~30 50300 +2
features Modulus MMT, Synthetic mica 4~6 50300 +3
Impact resistance CaCQs, Talc, Silica 10~30 +3
Thermal Thermal conductivity AIN, BN, Alumina 10~20 100~300 +2
features HDT MMT, Synthetic mica 4~6 +3
Transmittance Silica, CaCO;3, etc. +3
f:;ltﬁ;(;s Light interruption MMT, Synthetic mica 4~6 23388 +2
Photocatalyst Titanium oxide, Zinc oxide +2
Flame features Flammability AlOH, MgOH 20~30 100~300 +2
Sound/ Damping property Speaker MMT, Synthetic mica 4~6 +2
vibration features characteristics CNT, CMC 5~10 +2

Gas barrier features

MMT, Synthetic mica 4~6 +3




114 Ki-Seok KIM et al. / Elastomers and Composites Vol. 46, No. 2, pp. 112~117 (June 2011)

@l A Fow AR 8719 A, Al SHo]
2 5 vol% BAAZ S QoW 1 87]9] AR wel R
2 g7) 9k vlarste] 3uf7h 3 fvkar deA ik Selol
TEA B g ] Aol FHAEA Sl Mo
2 g aabe) wlaske] abdAdo] o) J & AdseheA

o Sah= AL obF T3tk o] ofdel o8 Y EitEs
Qg At ER AR ofW Fx]7h npek s, AlFsh &
A% ol A A o] BYHLAT A5 5

AEA 0 2 - E3-E2] Hjg]o]A] oS tortuosity factor
£ AHEsto] o Fo] 7hssith o] 2 BRAE HelA gt
dhz 7hae A E A EikdE SdolE FaE 5
o17] el 7k7h Eakehs A=)t Aojxithks ol2el 7%
Z Faglon, @xﬂ PR 9} o] &) vlwE F3l FFA
A NAFHATFE 5T 5= Uk’

=2 28 ‘%‘ 7] ARE de ARREE FAEE
glega’ iﬂﬁiﬁaﬂ 0 Zaog gy gy !
o gtk AT o) WA E MELAR S vhe
E A5 %oﬂ*ﬂ “—‘9‘ AEel %= %?o}ﬂ AEN SEF
FAATEAE obA FAgt el BEahA] Xshar 9l
7o)}

1_|1

-

‘
F

ﬂl
[‘

u:_ll

o oo 0 o

A 88719 AHE S ARl e s vs
el oo, 5 HHPJO% TATE SO st Y

AR 4 £ 59 PET/MXD6/
o vs ?101] AEH *P* X}J & ol otk
AR g 719} v Aol FeolvE 2
Aol 7k 2 wlasky] flste] PET/E @0
/MXD6)/PET] T ?Ziﬂ% A zate] FLE FA 0] T
PET®] 7} oAl 5 AAVSESITE PETSF MXD62| 7h
AT ASAE *}ﬁo}ﬂ 2 OI/MXD6 e ETES T
o Felol= 0, 3, 5% st Atttk APA T, 3% ¢
OJMXD6 Wit v TRl & 719 @ PETS}
lazste] 7} oF Lenlo} 3] Abetd P& Slsgitt. st
A¥F MXD6°] PET K.t} 7R Al 7} ghahe] e anvlje]
oJA Fx 0L 7lolala S ] xpuk=o 7 el o] L=
Shee ARgStol e AP v AR el Aeolne
7] AARM = Ao & P de T a5
A R AR R L A A

37

94

5 rooof b

of o

i) m&
o=

H
=

IV. Xtckd ATHEM PET =X|

T T ARt Eollon FHtel
i 53] A5Fo B 95t HE(bottle) A EZEH AR
v438] T7FstkaL ol @Al fEuetellAE (HEY 5 T8
st wo]AHA A7F 249 X o]AFe] PET HES AAF W
ot Qlar, R A9 ok 1009 Hof o]Z 1 Ut}

olglgt PET HE°] 5o x2E AR, ¢ 7144 &
3, T8, =2 7k A, A 4 7} -, 183 7]
%HHOﬂ ojsk FYA sol Jlom, o]st 5O PET HE
& vheksh FofollA ZA AREE L Stk

AA HZZ PET BE2] AM-2 1974 DuPontA}2] 7]%<
0]8-5}] PepsiAbZt AR R 2 liter RES HulshH A HE
A|ZHE| Qi) 0]% A Ro M= 1977y 7| ankak @ A FIAL
7} 500 ml PET EE 7ol Aaate] 1 8710 A5 o=
Ae skl om, sl = 1979\ b Eofl A g o
2 A5 el AlBsllaL o] RE AlZIE 7] PVC, PE BE
o] tiAI7F Al 2= Ak

AAl 58 PET REEE ZE&de vlsto] 43t
}* A& ZEE i PETVF @508 AREE| 3L Gl o

Lol wepA = S e B9t vk wheba] Akl

°§§}% 7] S W okl 52 87]% PET W5 e
AR Fom, F7HARI 7 A & 7)ol 2 F

PET 5X9] 2

]_

Al =Sl
1. PET £X|9| &M

Al AmF FAZ g AME-E & PET vlws 24743}
L7l =2 444 1EAoY 54 HAM 58 25
shd A7 v1F A, & FY AHEFS IS 5 STt o] A
& Al wet vk A st oot A, 7, g
%94 5ol i%—iﬂ AEEFS

o >~ 13-15
A

#x]OJ PE, PP9] E4S eIt % 2014 Hew
2} 7HD] PET A= $4, U5 1l 7o) 9-2=an] 3l

FoAG7E AY e AHE zhe=n e
2. PET EE9| 7IA RISt 718

PET AA|] 7kA 2pd S Fo17] flste] Seo]9 22
FAAE ARESE A HEAE Alx WY 9]el PET XEel
7hA AP S Fojsks W o= pET HEC] Jjdo|ut

Qe 7k A :”% k= W 7k A A
b FA Ase) 3 vgskshes o] vk

1970t 4 PET H.E¢] PVDCE A H 3l 7]<0] 7t



Organic-Inorganic Hybrid Materials Technology for Gas Barrier 115

Table 2. Mechanical Properties of the Product Prepared by
Injection Molding of PET

Contents Unit PET PC PE PP
Melting point (¢ 260 - 130 170
Glass transition e 78 150 -120 -10
temp.

Density kg/m3 1340 1200 950 910

Tensile Breaking

Strength MPa 60 60 30

Tensile Breaking

0,
Strength /o 300 100 900 500

Young's modulus MPa 2250 2450 780 1120
flexural strength MPa 90 90 30 40
flexural modulus J/m 2540 2250 780 1100
Izod impact strength  J/m 30-70 120 650 -

R scale 108 108 50 75

Surface hardness

Water absorption % <04 033 <002 <0.02

ratio

Moisture . mm/

transmission ELTY 14 41 04 03
coefficient

Oxygen .

transmission gmznf“g/ 54 1380 355 810
coefficient
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Figure 2. TEM image of the PET/OMMT nanocomposite.
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Figure 3. The O, permeability of PET/OMMT nanocomposites.

Table 3. Recipes of the IIR Compounds

Ingredients Contents (phr)
IR 100
Swollen organic modified clay Varied
Zinc oxide 5
Stearic acid 2
Tetramethyl thiuram disulfide (accelerator) 1
2-Mercapto benzothiazole (accelerator) 0.5
N-Phenyl-a-naphthylamine (antioxidant) 1
Sulfur 1.8

Figure 4. TEM images of IIR/S-OMC(100/5) compounds.
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