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2 o =2 AHET p5EA WMz, Ty 1,6-tlezedig olfsld $4% guUusls
FAE 7= 494 4% TEA(TLCP)E 2l TLCPY %& Hol2%k of4oiA Td 4
ARUE-2232YolE (C,,-MMT) & H7leld Yx=sf{A8E wEdrt. C,,-MMTE TLCP
o disll 1wt% 2 ol AFAZL gasen, 1 oj4e C\,-MMT Y] disii s vla7ixie]
ol #7189 C,-MMTF d%= TLCPd & 4o, d3e X7 deag S48, &
A9 YEAge 43 427 EEEAE ARFAL €471 (DSC), E5% 471 (TGA),
B3 @vl3, 22la A2 dvl (SEM, TEM) 5& ol83kd £43lgich

ABSTRACT: A thermotropic liquid crystalline polymer (TL.CP) containing a flexible spacer
was synthesized from hydroquinone, p-hydroxybenzoic acid, and 1,6-dibromohexane. Interca-
lation of TLCP in layered clays is accomplished by heating the polymer with dodecyl ammo-
nium-montmorillonite (C,,-MMT) above melt transition temperature (T,,). Liquid crystallini-
ty of the TLCP/C,,-MMT hybrid was not observed when C,,-MMT content was above 1 wt%.
Some of the C,,-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), po-
larized optical microscope, and electron microscopes (SEM and TEM).
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Figure 1. Optical micrographs of TLCP taken at ()
205 C and (b) 220 ‘C( x 250).
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Figure 2. DSC thermograms of (a) Na'-MMT, (b)
dodecylamine (C,,), (c) C;5-MMT, and (d) TLCP.
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Table 1. Results of Thermogravimetric Analyses
of Annealed C;o-MMT and TLCP at 210 °C

TDmax b thQOO «

annl time Tp'‘

sample hr. (c) () (%)
C,,MMT 0 388 414 79
i 387 413 81

2 389 413 81

3 394 413 82

TLCP 0 357 441 10

3 360 441 9

7 Initial weight reduction onset temperature. *Maximum
weight reduction temperature. < Weight percent of residue at
900 C.
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Figure 3. X-ray diffractograms of Na *-MMT and
Ci,-MMT with different annealing times at 210 C.
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Figure 4. DSC thermograms of TLCP/C,,-MMT
nanocomposttes.

o &2 285 TollA Yebdr). o]%d TLCP & C,,-
MMTE 10 wt% 744 SAE T, Ao AH3}
Al 285°C HZolA Uelgth o]d A= Co-
MMTo} €7 & oldell e B4 Balo o3 &
HE ZldskA g ¢ = A ojs Uz BY
XRD¢}t TEMe] Zalzx 39 7bssido. £33 &
718 2 220 C,p-MMTE 1 wt% 9t Algsles o

Polymer(Korea) Vol 24, No. 3, May 2000



EnEZUolEE ol4% E

©

Table 2. Results of Thermogravimetric Analyses
of TLCP/C;2-MMT Nanocomposites

TLCP/C| . MMT TDi a TD50 b TDmax « I(‘fRGOO d 7
wt% (t) (¢ (0 (%)
100/0 (TLCP) 357 446 441 14
99/1 354 450 457 14
98/2 352 456 456 17
95/5 353 451 447 18
92/8 355 456 451 21
90/10 350 452 443 25
0/100(C,,-MMT) 379 - 414 76

4 Initial weight reduction onset temperature. ®50 percent '

weight reduction temperature. ¢ Maximum weight reduction
temperature. ¢ Weight percent of residue at 600 C.
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Figure 5. TGA thermograms of (a) Na*-MMT, (b)

Cy2-MMT, (c) 90/10 TLCP/C;,-MMT (wt,%), and (d)

TLCP.
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Figure 6. X-ray diffractograms of TLCP/C,,-MMT
nanocomposites.
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Table 3. Degree of Crystallinities of TLCP/C;s-
MMT Nanocomposites

TLCP/C,,-MMT degree of crystallinity, %
wt% 20=74" 26=233"% Total

100/0{TLCP) 29
99/1 1 24 25
98/2 1 24 25
95/5 3 21 24
92/8 4 20 24
90/10 9 16 25

@ Degree of crystallinity at 26=7.4". b Degree of crystallinity at
2 6=23.3". ¢ Total degree of crystallinities.
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Figure 7. SEM photomicrographs of TLCP/C,,-MMT (wt%) nanocomposites. (a) 100/0(pure TLCP), (b) 98/2, (c)

95/5, and (d) 90/10.
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Figure 8. TEM photomicrographs of* 90/10 TLCP/
Ci-MMT (wt%).
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