Polymer (Korea) Vol. 25, No. 6, pp 876~883 (2001)

BAEZ f7)3A8 38 A A 92 4783
E (organo—clay) & =il (nm) #7]9] &2
Kol

YAGHR DRA] DF AL F Ak A

876

#7135 HES o188 DB A Felojzu=
=BYYn GYFH 54 97

A RS- FRET
Fo3HYET DEAE

(20014 8¢ 14¢ #H5)

Synthesis and Characterization of Organo-Clay Based
Thermotropic Liquid Crystalline Polyester Nanocomposites

Bo-Soo Seo and Jin-Hae Chang'
Department of Polymer Science and Engineering,
Kumoh National University of Technology, Kumi 730-701, Korea
Te-mail : changjinhae@hanmail.net
(Received August 14, 2001)

2 o ABABEER = HEY gHZEibE AMgs §9 FEyow uaiE 93 A4S
e g A uEAE Fgsisich @48 AAHA-ERYRYO|E (Cie-MMD & A%
TR §§ AolE oldellx dlElA mRAe] ]l o7 wteE 2L WSHAT|EA
rBagg s et C\e—MMT7E 44 2R el 2 wied Hrlsols 4 Aro
A FrkEideH olfZ Ci—MMT7E Svkdel wet d4dstA F7isiddey. /718 A=s 2
NN 6 wta7tA S E o= Ag AL =] g3 JdlR FAHYC X—ray HE2) A},
H7bE Ce—MMTE A¥E TLCPY  ZaEgled, A%s TAX FH=L EA8ger
A7ke Cig—MMTE o]l F7hees 3o F7HHth 8 Uxei#Adse 48 44w
BEgAE= AAFAN GBA71(DSC), 5% F471(TGA), B3 dn7, agn A #An)A
(SEM, TEM) §& ol&3te] #aigith

L

ABSTRACT : A thermotropic liquid crystalline polyester (TLCP) containing a side group was
synthesized from ethoxyhydroquinone and bromoterephthalic acid. Intercalation of TLCP in
layered clays is accomplished by heating the polymer with hexadecyl ammonium-—
montmorillonite (C1g—MMT) above melting transition temperature (7;,). Liquid crystatlinity
of the TLCP/Cis—MMT hybrid was observed up to 6 wt% Cis—MMT. Some of the Cig—
MMTs in TLCP were highly dispersed in a nanometer scale, but some of them were
agglomerated. Thermal and morphological properties of the nanocomposites were examined
by differential scanning calorimetry (DSC), thermogravimetric analyzer (TGA), polarized
optical microscope, and electron microscopes (SEM and TEM).

Keywords : thermotropic LCP, montmorillonite, C 1-MMT, organo-clay, nanocomposite.
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Figure 1. Optical micrographs of TLCP taken at
(a) 197TC and (b) 210T (x250).

Table 1. Thermal Properties of TLCP Nanocom-
posite Containing Different C,,-MMT Contents

clay T T A Hy T Vayy: 4

wt% ) (T) J/g) () /g

0 83 117 2.33 228 1.16
(pure
TLCP)

2 93 177 2.71 227 0.71

4 94 173 5.41 226 0.90

6 93 173 0.48 226 0.78

AXE JeERQch £ R7Is-HEA Ci—
MMTE 26 =5.85° (d=17.60 A)olA Z& A4 v
A e Holn, £4% TLCPE 26=4.69°
(d=21.98 A)olA #Asti, 26=8.56° (d=11.99
Ayel o3k M3 s 24z Btk TLCPO Cie—
MMTE 2-6 wt% HZ Eq9PE dolz a9
A= wo) FopAwk, A HAXE A9 Ci—
MMTS Hl%d Aog rol drtg Axr we=dg
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Figure 2. DSC thermograms of 4 wt% C;s—MMT in
TLCP nanocomposite annealed at 190 C for various
times. )
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Figure 3. X-ray diffractograms of Cis—MMT
and TLCP/Cis—MMT (wt%) nanocomposites.
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Figure 4. SEM photomicrogrephs
98/2, (c) 96/4. and (d) 94/6.
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Figure 5. TEM photomicrographs of TLCP/C,4—
MMT (wt%) nanocomposites. (a) 98/2. (b)
96/4, and (c) 94/6.
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Figure 6. DSC thermograms of C;s—~MMT and
TLCP/Cis—MMT (wt%) nanocomposites.
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Figure 7. Optical micrographs of a) 98/2, (b) 96/4, and
(c) 94/6 TLCP/C1s—MMT (wt%) nanocomposites taken
at 200 T (X 250).
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Table 2. Thermogravimetrie analysis of TLCP/Cys-
MMT hybrids

TLCP/C—MMT Ty T,max b —
(Wt%) (C) (C) (%)
100/0 310 426 37
(pure TLCP)
98/2 359 433 40
96/4 361 437 41
94/6 369 441 44

?Initial weight reduction onset temperature.
» Maximum weight reduction temperature.
¢ Weight percent of residue at 600 TC.

1004 Na*-MMT
9
< 504 C,eMMT
Z SV
2w TLCP/C,¢-MMT (wt, %)
£ 5971 1. 1000 (pure TLCP)
2. 9872 ~—
3. 96/4 =
401 4 946 = f
20 T T T T v T \
0 200 400 600

Temperature (TC)

Figure 8. TGA thermograms of Na'—MMT, Cis—
MMT, and TLCP/Cs—MMT {(wt%) nanocomposites.
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