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HEPBT ABRMNE_HBMT —EB(EFE 30w%)
(PBT &5 ehtH 4, T, = 1509C) ; PTMG 5 B M

FERE(4r T8 981).
1 LWBHH

1.1 E#

HEEERR(HB), b4, LE AT
I .[RIZE B (RES) , ¥ gk, Bk — .
MEZHRBR(TA), ek, bR L) = FH
(TPP) A 80, LB B 5E ek T . R | L
SR (HC) , A&l AL 4L T @45 (CHCL ), b
g, LS T) . MLRE (Py) AL 2, LR AL T,
PBT-PTMG, B 3§ B 41 H 22 Bl $2 44t .

Y700 ik 0 B, L CaH, B T 4R, W R
. HC HEHES R U LBKREHNYEREET
M8 h REETTREBPEH.
1.2 R{r4EM %4 & (HB-TA-RES )/PBT-PTMG
uEY

YERAFREL 0.690 g HB (0.0050 mol),0.622 g
TA (0.0037 mol), 0.413 g RES (0.0037 mol) &
3.93 g TPP (0.015 mol) , % T 10 mL ABE, 75—
M F L 10 mL HOEM 1.5 g PBT-PTMG. &
BAZIBE BT e m e m A B SR .
4.4 g HC (0.019 mol) MA B LR BEWHSIZR
A RNBBREaEBETESEM, ZERIAB
&, RR 10 h, B RMBEBRAXRFRILE, FH
FEERRE KR EBUE, T8, LUk 2K 50 H B
® EARRERN=ZFEEH BN EF
BTEETRAEE.
1.3 HEEHENIAM PHB LRI

A MBEEAS  HER .
1.4 RIE

F Olympus BH-2 Rt B #H &% (POM) 5§
Metiler FP-5 #&iE 8, WEE & ¥ R BB A H
fT20. 7 B F PBI-PTMG 1 & PBT & § & &
150°C , LA 35 o0 45 B R0 A TH 5K B 0 ik B O L 3 i
MG R ROR B T, 30 BEORT R B A 4D T AR
mIERE R SRR ZE, 7 160CH B E
B ER, EEEBRNEMEE T, & 2008
BEM—HYH, REERKE 20 mn, ZE A

PTMG

OCHI BT .

7 Perkin-Eimer TAS-7 B #5528 I #17
B AR E R, FHEE E 2 20 K/min.

A H 4= Rigaku D/max-3B BT # X ST &4
UM ERE RS RT R X SR HEASR
¥ LB 40 kV, B 30 mA, FH S FE 2(°)/min.

BREMEAENLLEF - SEETHRLHA 15
min, F# 7K 3% .

E Hitachi S-530 A1 A#M FE A L NEE
EYHIELE RN SRERESYHIE 10%
HRGER, ZETREHFRLA 0.1 mm JERE, ¥
EEYETHRASRRE, FERERE, TR
2L ‘

PR M GE I B 7 DSR-100 B AR 1 4
FETH TR EREER 25 om, B K 0.5 mm, &
260C T T AN AMMERAHEBEN AR
.

2 &ER5itie

B —RA-YHENR, BREITARRITH
mFE 1R,
2.1 H£EEFEAE HB § (HB-TA-RES)/PBT-
PTMG E A HH &R ITAMBITH

TERLP R THERBEESYHSE
LA K (44.3 wi% ~47.9 wit% ), {H L B EE b &
HH HB A H (20 mol% ~ 100 mol% ) . FE 1R Y& B
BETHE ENESUNEREBEN(<350C), %
EYRIH R RITH TS HB SR IEE N 40
mol % ~ 80 mol% , [l F& 5 OI K FEL B (RA L
RN SE HB S BIEE M 20 mol% ~ 60
mol %)M I, I RO AN KB ERARKEES

B AR ; 55 SM A G BOH-50 W &R B Y IR TR

T, - EL 18] B H B389 5 3 #n g 3 (BN B
HOEITR)  ZEESWHIE RN S PO T8
Rt e HB S BB & T3 4 HB & By ),
RS FEMESEEDN, HERERREET
FElad  REH 5 REMABAME.
MILREER R A EME (B DR, dit®
BHEMHABRTFEI MTHEHERESH . HA
HBERBH,.AEMNI I TAMPWEI#MNE. 5
AR, Bk Em ML (B 2) XA FAET
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Table1 Liquid crystalline and thermal properties of ( HB-TA-RES)/PBT-PTMG with different copolyester contents in composiles or HB contents in
copolyesters

Copolyester HB content
Entry Birefrigence® Ta(CY  T(0)* AT (CH
content (wt% )* (mol%)"®
Composites Series [
100H-50 47.9 100 No — =394 -—
80H-50 4.8 80 Yes 335 =390 83
60H-50 46.7 60 Yes 230 =387 117
40H-50 44.0 40 Yes 226 =401 89
20H-50 44.3 20 No 220 =384 93
Composites Series 11
40H 100 40 Yes 210 =312
40H-70 68.8 40 Yes 205 =270 -42
40H-50 44.0 40 Yes 226 =401 89
40H-30 28.6 40 Yes 240 =397 85
40H-10 7.8 40 No — =393 81
PBT-PTMG 0.0 0 No — =404
Copolyeaters Series [
" 80H 100 80 No — =307
60H 100 60 Yes 220 =270
40H 100 40 Yes 210 =312
20H 100 20 Yes 275 =291

*Copolyester content in composites; “HB content in copolyesters; °Observation under POM; “Melting point of copolyester; ®Decomposition temperature

determined by TGA under Ny s "AT; = Tyt cungoaien) - Ta(copolyestersy ( The copolyesters have the eame composition with the corresponding composites. )
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Fig. 1 TGA curves of (HB-TA-RES) copolyesters
Samples: a) 80H; b) 60H; ¢) 40H; d} 20H
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4 LW TR AR T PHB ¥ B, BN L MR &
FEHP M E PHB B S BBE . MHE 4 &9,
ESYP AN RIERLER ERATFEN
B H PHB 45§, FIBf & (& PBT-PTMG & [fj PBT &%
BRG] ESYNERIT IS RENE
R AAR,ASFRENEREERFENEA
BRTE, i TEATE , B2 T 5E RERMRE

100.0

—a
_ A b
£ 800 *c
P —d
& 60.0 ¢
S .
B
g 400 k.
w1 .y
& 2000 \':.- ‘
1 i 1 2 qhn-... "
200.0 400.0 600.0 800.0
Tempetature (C)

Fig. 2 TGA curves of (HB-TA-RES)/PBT-PTMG
Samples: a) 100H-50; b) 80H-50; ¢) 60H-50; d) 40H-50;
e) 20H-50
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HTEAZEHS TESHREI FERAN—EMHE
ERRIEET NG TIBEES FRIVNE RS
160 ) , AT 10 38 T 48 A L4 O 485 AT R
2.2 A FE*EE SR (HB-TA-RES)/PBT-PITMG
EAYMHNERTAHRNRETA

FHIPFHEFI DI RETHRESE . EML
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Fig. 3 WAXD patterns of (HB-TA-RES) copolyesters
Samples: a)80H:; b)60H; c}40H; d)20H

MM AmBE LI RENFFISSHE, FEE
Ow%SEN FAREAEENRENTHES
MG (MERESERLS) ANE SO EmE T
BHER A AR EF, & 40H-30,40H-50 A
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Fig. 4 WAXD patterns of (HB-TA-RES)/PBT-PTMG
Samples: a)PBT-PTMG; b)80H-50; c)60H-50; d)40H-50; e)20H-50

40H-70 F AR R EHHESE ,EFE S 40H70 B
BEHEBH KI5 &, EXRERETRE
SHHASE, X5 ERABAKTANEAR B,

HEeH AT BHMETUEN EE4YHE

Fig. 5 SEM micrographs of fractured surface of ( HB-TA-RES)/PBT-PTMG with different copolyester contents

Samples: a) PBT-PTMG; b)40H-30; <)40H-50; d)40H-70; e)40H-70, thermally treated at 240°C for 15 min

BRAREBE T, AN TRERSY RAHR
M YEAYFEREN SR <50 wi% b,
AR 0 4 AR VR B 4tk B B 40H 7 80 ~ 90°C,
EomENHBRFNRABESE BEEGY PR
BREY S B R E 70 wt% B, R M R TE R SaEdt
BB, iR 418 SEM B 2 UE L H & 40H-

NE-FRETRETELHMEIE T, 5

EEYPARBERARN, A TH BN SR
EAVPRRELTIE TIE.
HEBREESTAARBAERMEER, B &
MRS RENE SESRBERGYHE
TEAH -NEEH KR U AW IEE N TH
fE .
HEYKE SV EEXFZNE 7 Fix,
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Fig. 6 TGA curves of { HB-TA-RES }/PBT-PTMG with different
o (rad/s)
copolyester contents
Samples a) PBT-PTMG; b)40H-10; ¢}40H-30; d)40H-50; e)40H- ]04
70; £)40H b @%@AEEE“
Yo
10° ogivro
B Y B S 1 HE 0, 2 4K 3R 4 9 PBT-PTMG & %%“égg,aﬂ
HEmmK R TR SRR AR A o 0 B
7.8 wia M & 41 40H-10 55 ZAK B9 7T HARARRL, S o
S k
HEREME T A EAVHRES LSRR ¥ ob
SMHNEER, FEEEREPRERSEAE N 10° - ad
mFRE, YIRS RIAT 28.6 wt%ﬂﬂ';ﬁ’%% 10! ; ,
40H-30 MR TRER A, ML R B — 5 ¥ L L L
e 4. owert RENEACAHE, ATEES o (radfs)
HEEEEEFNSHEERMERTHEX. 10° -
10°
ba 8600680088084
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Fig. 7 Viscosity versus shear rate of (HB-TA-RES)/PBT-PTMG with
different copolyester contents
Samples: a) PBT-PTMG; b)40H-10; ¢)40H-30; d}40H-50

AN, E X E SRS AR T ME
PRocinfE 8 s H A Y HAERE R E (A 8a) FIHR
EHEE(ESHELERRSYK WEHMESY
PHERSBEMAMNIMTR.ESYHERNE
(B sc) ML B AE S T B, W EL# & 40H-30 A7
THERRKX, X5 FARATIHEENELR
HRE-HN, FRESYAEERIFHMIHN.

5 LR, #l & T — % % (HB-TA-RES ) /PBT-
PIMCESY HEELEEIEN 50 w%,HB

Fig. 8 Dynamic viscoelasticity of ( HB-TA-RES)/PBT-PTMG with
different copolyester contents

Samples: a)PBT-PTMG; b}40H-10; c}40H-30; d)40H-50
‘a)Shear storage modulus against angular frequency; b) Loss modulus
against angular frequency; c)Complex viscosity with angular frequency

EBIE 30 mol% ~ 80 mol% 2 (8] A 4k, 2 ¥ B =
HB L BRER S BN 40 mol % , HEWEE S &7 30
wt% ~ 70wt % 2, E S5 H RN E AR KT
HOMFRESSEP HBELEEFSERS
(0B SOHSO R REEE ST S RERRE
B (34 & 40H-70) , KA T B HH B M AT
A EI, RRAE-ER L ERARMLEIRS R
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MERMNEAYWAFZAHEH 4 EITH,FAR ML & B TE 30 wt% ~ 50 wt% W E AT KT
AHHANHEREBEFHRBEE. FFLREEE EEERA EXRFENAPNES R FAN T4
SRHE SR E S L E K PBT-PIMG T [#, ge.

REFERENCES
1 Vaial R A,Tomlin D W,Schulte M D, Bunning T J . Polymer,2001,42 : 1055 ~ 1065
2 Onoa H,Shimokawa H, Emoto A, Kawatsuki N.Polymer,2003,44:7971 ~ 7978
3 Saengsuwan S, Mitchell G R, Bualek-Limcharcen 3. Polymer,2003,44:5951 ~ 5959
4 Fujikake H, Sato H, Murashige T .Displays,2004,25:3 ~ 8
5  Mucha M. Prog Polym Sci,2003,28:837 ~ 873
[} Kiss G .Polym Eng Sci, 1987,6{(27) :4104 ~ 23
7  Bizard K G, Baird I G, Polym Eng Sci, 1987,9(27) 1653 ~ 62
8  Krish R K,Wadud S E B. Polym Eng Sci, 1999,401:701 ~ 16
9  WuQ W,Man H C. Comp Sci Tech,199%,59:201 ~ 96
10 Tjong S G,Li R K Y,Xie X L.J Appl Polym Sci,2000,77(9) : 1964 ~ 74

—_
—_

Qiao F,Migler K B, Hunston D L, Han C C.Polym Eng Sei, 2001,41(1):77 ~ 85
Seo Y, Kim H,Kim Y,Rhee H W.Polym Eng Sc¢i,2002,42(5) :951 ~ 60

—
[ ]

PREPARATION AND PROPERTIES OF COMPOSITES OF THERMOTROPIC LIQUID
CRYSTALLINE COPOLYESTERS AND POLYESTER THERMOPLASTIC ELASTOMER

LI Jun', WU Meiyan®
(' College of Chemistry , Besjing Normal University, Bejing 100875)(* Institute of Chemistry , Chinese Academy of Sciences, Beijing 100080)

Abstract The composites of thermotropic liquid crystalline copolyesters { ( p-hydroxy benzoic acid)-terephthalic
acid-resorcin) (HB-TA-RES) and poly(butylene terephthalate }-poly (tetramethylene glycol) thermoplastic elastomer
{PBT-PTMG } with different copolyester content or copolyester composition were prepared by in-situ
polycondensation method . The obtained (HB-TA-RES)/PBT-PTMG were characterized by POM, TGA, WAXD, SEM
and rheological analysis. Liquid crystalline behavior of the composites was observed when the HB content in
copolyester was 40 mol% and copolyester content in composite was 30 wt% ~ 70 wt% or copolyester content in
composite was around 50 wt% and HB content in copolyester was 20 mol% ~ 80 mol% . When the copolyester
content in composites <50 wt% or HB content in copolyester < 60 mol% , no obvious phase separation happened.
The molecular structure of copolyester in composiies was more homogeneous and the crystallization of HB was
limited. The good thermal stability of ( HB-TA-RES)/PBT-PTMG composites with thermotropic liquid erystalline
behavior was obtained as compared with the corresponding homocopolyester and the viscosity of the composites was
lower than that of the matrix PBT-PTMG especially when the copolyester content was more than 30 wt% . Good
processability of the composite is expected in the application.

Key words in situ Polycondensation method, Thermal liquid erystalline copolyesters, Polyester thermoplastic

elastomer, Composites



