Polymer(Korea) Vol. 25, No. 5, pp 691-698 (2001)

NFA /71 X188 A E Y BTN 71AH o
93 4 A A7
49 - JA%!

At R A DA EAT A
(20019 79 169 H$)

4

<y

Mechanical and Thermal Properties of Epoxy/Organically
Modified Mica Type Silicate (OMTS) Nanocomposites

Jin Young Noh and Jinhwan Kim'
Department of Polymer Science and Engineering, Sungkyunkwan University, Suwon, Kyunggi 440-746, Korea
Yo-mail . jhkim @skky.ac.kr
(Received July 16, 2001)

2 9F: o] E4] (diglycidyl ether of bisphenol A; DGEBA), 7 8lA| (dicyandiamide; DICY), &
o} (benzyl dimethyl amine; BDMA), 28] 11 §7]X$%8 A &l# o] E (organically modified mica
type silicate; OMTS) & 8% % fUY & o|gs] Y=BEFTAE Az, 170 TAAM Azt
of wel A wee PP XM AHEA7] (XRD) &} 4227 X B3R (SAXS)E ol &
3] T2 WEE BHEYY. SeYes AxE AR A HEld FRE BEE 5 e
Lo osf A=y F$ veld FRE BEE 5 Uk ol OMTS & ui-9j¥%e A &£
Exjo] g Aoz AA weld A EA UnBEgHe] OMTS Hrlskel wE 71418 4
S ZA7NAF BA7) (DMA)E o83 47 A3 OMTSY Hridpo] 371845 REd2e
Zrylsld o} feldoless & zlolrl f1leh. OMTS Hrlskd W 43 A& d5HEA7]
(TGA) S} AL A5 (LODE o83 4% dat OMTSo] F7Hg+E OMTS &9 A
ayz s gis) AlF &% LOI gho] Fristeirt.

ABSTRACT: Nanocomposites based on epoxy and nanoclay were prepared employing organi-
cally modified mica type silicate (OMTS), diglycidyl ether of bisphenol A (DGEBA) type
epoxy, curing agent (dicyandiamide; DICY), and catalyst (benzy! dimethyl amine; BDMA).
Both melt mixing and solution mixing were used for the sample preparation and structural
developments with curing reaction were analyzed using X-ray diffractometer (XRD) and
small angle X-ray scattering (SAXS). Because of the different curing rate between extra-gal-
lery and intra-gallery reactions of epoxy mixtures, only intercalated structure was observed
for the sample prepared by melt mixing while fully exfoliated structure was observed for the
sample prepared by solution mixing. Mechanical properties of exfoliated epoxy nanocomposite
were investigated using a dynamic mechanical analyzer (DMA). The dynamic storage modu-
lus of the nanocomposite in both glass and rubbery plateau regions were increased with in-
creasing OMTS contents, but glass transition temperatures (7,) remained unchanged. Ther-
mal properties of epoxy nanocomposite were investigated using thermogravimetric (TGA) and
limit oxygen index (LOI) methods. Thermal decomposition onset points and LOI values were
increased with increasing OMTS contents due to barrier effects of OMTS sheets.
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Figure 1. XRD profiles of (a) Pristine montoril-
lonite (MMT) and (b) OMTS (Cloisite 30A).
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Figure 2. XRD profiles of 95/5 epoxy/OMTS
nanocomposite prepared by melt mixing when cured
at 170 € with curing time of; (a) O min, (b) 10 min,
and (c) 20 min.
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Figure 3. SAXS nprofiles of 95/5 epoxy/OMTS
nanocomposite prepared by melt mixing when cured
at 170 C with curing time of; (a) 0 min, (b) 10 min,
and (c) 20 min,
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Figure 4. XRD profiles of 95/5 epoxy/OMTS
nanocomposite when cured at 170 C with curing time
of; (a) 0 min, (b) 5 min, (¢) 10 min, and (d) 20 min.
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Figure 5. TEM micrographs of 95/5 epoxy/OMTS
nanocomposite. Scale bar=500 A.
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Figure 6. XRD profiles of 95/5 epoxy/OMTS
nanocomposite when cured at 130 C with curing time
of; (a) Omin, (b) 10 min, (c) 20 min (d) 30 min (e)
40 min, and (f) 50 min.
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