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Abstract: In situ composites containing a thermotropic liquid crystalline polymer were prepared by polycondensation of 1,4-bis(p-hydroxy-
benzoyloxy)butane with 2-bromoterephthaloy! chloride in a poly(methy! methacrylate) solution. Morphology and mechanical, thermal properties of the
composites were examined by differential scanning calorimeter(DSC), dynamic mechanical thermal analyser(DMTA), optical microscope and scanning
electron microscope(SEM). The TLCP domains showed nematic phase. The glass transition temperature(T,) and mechanical properties of the
PMMA in the composites increased with increasing the content of TLCP. The TLCP domains were finely dispersed in the PMMA matrix. The 20
wt % TLCP/PMMA composite prepared by in situ polymerization showed more improved mechanical property with finely well dispersed
morphology compared with that prepared by solution blending of the same composition.
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EAGAE £88 32 & ke 75AS Bol FUh
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ERAEE Azsln 289 ZEEXY VAR AAse] Auw
AE wolna £uiSAol gkl TAEQ poly(methyl metha-
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2.1 A=k g 7))

¥ A7NA AMEE ethyl chloroformate, 14-butanediol, 1,1,2,2-
tetrachloroethane (TCE), 2-bromoterephthalic acid, pyridine &
Aldrichrt  AFES  AAste] Agsigo Thionyl chloride=
triphenyl phosphite$t 74 oF 2417F FoF 38 A7 1L =5z
dde fEg st Agslgon PMMAE °J§}§} HY-150
< AHgsiadt

e T2EAE 984 FT-IR spectrophotometer (Bruker
IFS-66)%+ 'H-NMR spectrophotometer (JEOL JNM-AL 300)<
AR, 4AEAHE 2AR Y98d DSC (Dupont DSC
2910), TGA (PL STA 625)& A&t w8 334 ¥ 2ac
o EERAE A8l A8 cross polarizing microscope
(Leitz ortholux), hot stage (Linkam TP 92)$¢ SEM (JEOL
JSM-840A)& AHgatgle Bz 97 744 AR zAEY)
814 DMTA (PL MKIDE AHg3t5in}

2.2. TLCP &4
TLCP &4d Bga3 A= Ober 59 ol oste] A
8391, IR ¥ NMR &3 E % Foto] A S SR8 goHI7].
07 F3d TLCPY #4442 2-bromoterephthalic acid 4.78
g (0.0195 mol)& o) SOCLzoﬂ E3AIA 247 Feot BEE &
Bol SOCLE Y AASAL o] AAES Ai7FsolA
TCE 17 mLel &3AA 14-bis(p-hydroxybenzoyloxy)butane
651 g (00195 mol)& TCE/pyridine (28 ml/1 mL)dl L&Azl
¥ st nustdA shelsit of WeES 80 TolA 24*]” uk
$A1Z1 3 2718 methanolo] Hojy "g%j -2 A} o2
A& methanol®} FH52 53 *1 Ha ¥ 80 T AFA=7] W
BT X AZAA AHES ‘4 28 FHAE ofAE
Lufslell A 3U7F soxhlet T?7] 01%0}“] dAsch IR @
'H-NMRZ #4¢& #dslgon 'H-NMR Adhe o83 2
'H-NMR "z'lEE* (CF,CO0D) : 623~20 (m, 4H, -CHy),
846~45 (s, 4H, -OCH:-), 675~73 (m, 4H, p-oxybenzoyl®]
2, 6 protons), 686~80 (m, 7H, p-oxybenzoyl? 3, 5 protons,
2-bromoterephthaloyl®} 3, 5, 6 protons).
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2.3. In situ composite M=
In situ BZARE A=%37) 93 PMMA |y A o] TLCP

TS TLCP &3 3 wt %E d2std Hddsidn) Wx &
71z¥ PMMA 187 g& TCE/pvridine TFEH 254 mLo £3)
Atk A TLCP 4% 918 9942 2-bromoterephthaloy]
chloride 0.3 g (1.06 mmol)& TCE 5.4 mLol &3(1)3 £ 14-bis
(p-hydroxybenzoyloxy)butane 0355 g (1.06 mmol) TCE/
pyridine E&84 9 mLe] &3sliste] o1& (1)ol 73t Edstm
U2 PMMA &9 7151%c) ol % A w888 7Ud A
o4 ZEF ¥3S s 80 CAA 539 &
BEE-A1Z1 & methanololl “*01“31 AAEE
I FHRFE 3 ALY 50 €Y AT 48
AZAZY. YA TLCP 3% 5, 10, 15, 20, 25, 30 wt %9 =3
e 3 wt %ol HE E A %“Hf?} HS-Eo AAT

situ compositeE A %331
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3.1. e Yt MA

Table 1ol F&Ae dwraed AA5L Yl dEoz
¥ TLCPY PMMASY n{AATZe As/p-F22HE/
L122-HES2 22T (25/40/3 = v/v/v)el &880z 05 g/
dL &94& 750l 30 T FexoA ZH5gon Zzh 052
dl/g, 063 dL/gelth. WA &A% TLCPY 7HE34 (Figure 4)
S B 210 T #3004 Fdol AlzEo] uiH - A Holzp o
9S4 F 9o 280 T RoA A - Suby oy Aols}
1Ztelct, Hgdn| Aol 210 Cold g 22" HAabo] Hol
7] "]’3}3}‘4 225 CollA flow7} Yolubm 240 C Boll A Aa =0l
HobE 3l thread like Wivhel 72 (Figure )& R ETH18) 28
ki ok 30 TEY Ei /‘1*‘] ul)ﬂgp} &la :g-o}o],odr,} PMMA
= 92 CollM feldol2E (T3 YT, TCGAE Ealo = 449
PMMA®] Zz7|¥sj2%= 320 T2 TLCPJ THEE (377 Tl

Table 1. Thermal Properties of TLCP and PMMA

a Ty Tn T Td L. C
Fobmers 7™y ) O (O Phase
TLCP 0.52 - 225 300 377 Nematic
PMMA 062 92 - - 320 -

* Inherent viscosities were measured at a concentration of 05 g
/100 mL in a phenol/p-chlorophenol/1,1,2,2~tetrachloroethane = 25/
40/35(v/v/v) mixture at 30 C.

® Initial welght loss temperature.

Figure 1. Polarized micrograph of TLCP taken at 240 C.
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Figure 2. FT-IR spectra of TLCP, PMMA and composites(KBr):
(a) TLCP; (b) 30 wt % TLCP; (c) 20 wt % TLCP; (d) 10 wt
% TLCP; (e) 5 wt % TLCP; (f) 3 wt % TLCP; (g) PMMA.
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3.2. In situ composite| Hx &l

PMMA SdUolA TLCPE AX FEAA AXE in situ
composite?] #ZE #g #3A FT-IR € FT-NMRE AHE31

. 94 Figure 29 FT-IRS 43B® £4% TLCPY PMMA
9] IR £¥EHES BN FALAE Bt 44 87 KA
A A dehid. 4% TLCPY A% 3080 cm’ (Ar, C-H
stretching), 1700 cm™ (C=0 stretching), 1600 cm” (Ar, C=C
stretching)& Bola #4% PMMAS 7S 2880~2990 cm’’
(Aliph, C-H stretching), 1700 cm ' (C=O stretching), 1450 cm’*
(CH: stretching)€ 2tk E#AEF 3 wt % TLCPY IR &%
EYL 39 g g9id A 0-H AZAE (3400 cm )l 7
& FFuszt BEHR 9tz PMMAY IR 2¥EZHE ¢z
TLCPI® £4)81= aromatic C=C stretching (1600 cm )9} &4
w7} &+8}A Helw TLCPY 3ol 5 10, 20, 30 wt % & =713
F 1600 cm ‘e F5w] 277t F7bge] BRF Y

E3, PMMA, TLCPS Z#A4859 'H-NMR 2¥Eg}s
Figure 39 2t €438 PMMAS 7<% chemical shift(d )7}
811 (d, 3H, -CHs), 821 (d, 2H, -CHp), 839 (s, 3H, -OCHs)ol
el 9138 ¥oln 58 TLCPY 7%= #d TLCPY 4
oA oln] AyilgRoe] W B¥o ZL2EEQ| chemical shift
7t F2 7~9 ppmel A JERY B Bz A% 10, 20 wt
% TLCP/PMMAS) Z$% BgEd 75~9 ppm G2elA TLCP
of EAste WAzl T2EE FsE so|asoe] 4 24
M2 Fgo] Boln Fola X 4 WAy g A UL
glssict. Figure 3914 B 10, 20 wt % TLCPE A9
2E 2AdME TLCPY sigsle Holag #9s%t o4
Ze ZAdd) osix FT-IR 2 'H NMRol ¢s§A TLCP7}
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Figure 3. '"H-NMR spectra of TLCP, PMMA and composites
(CFsCO0OD): (a) TLCP, (b) 20 wt % TLCP, (c) 10 wt %
TLCP; (d) PMMA.
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Figure 4. DSC thermograms of TLCP, PMMA and composites
at a heating rate of 10 C/min: (a) PMMA; (b) 10 wt % TLCP;
(¢) 15 wt % TLCP; (d) 20 wt % TLCP; (e) 25 wt % TLCP;
(f) 30 wt % TLCP; (g) TLCP.
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Figure 5 (a), (b), (c)& 240 ColA
20 wt % TLCP/PMMA B8A42E59 #
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ﬂ..
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Figure 5. Polarized micrographs of (a) PMMA, (b) 5 wt % and
(c) 20 wt % TLCP/PMMA taken at 240 .
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Figure 6. Scanning electron micrographs of (a) PMMA, (b) 10 wt % TLCP, (c) 20 wt % TLCP, and (d) 20 wt % (solution blend)

TLCP/PMMA composite.
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Figure 7. Dynamic mechanical properties of PMMA and
composites at 0.3 Hz.
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Figure 8. Dynamic mechanical properties of 20 wt % and 20
wt %(solution blend) TLCP/PMMA composite at 0.3 Hz.
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