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Abstract

The liquid crystalline block copolyetheresters with poly(4,4'-biphenylene sebacate)
hard segments and polyether soft segments were synthesized by high temperature direct
polycondensation, and the effect of composition on their properties is investigated . The
block copolyetheresters are prepared by direct polycondensation of 4,4'-biphenol,
poly(tetramethylene ether)glycol with a molecular weight of 650, 1000 or 2000, and
sebacoyl chloride at high temperature. The inherent viscosity, IR and NMR spectra of
the block copolyetheresters were determined. The thermal properties, crystalline
properties and liquid crystalline properties were investigated by DSC and polarized
microscope. The composition affects the thermal transitions of the block

copolyetheresters significantly. The DSC heating curves above 100°C of all block

copolyetheresters exhibit two endotherms, corresponding to crystalline-smectic
transition and smectic-isotropic transition, respectively. The influence of composition
on the thermotropic transitions of the block copolyetheresters is described as the effect
of the sequence length and the content of the polyester hard segments. The glass
transition temperature(Tg) and the crystalline properties of the polyether soft segments

can be seen from the DSC heating curves in the range of —~120°C to 100°C. The Ty

values of the polyether soft segments are close to those of the poly(tetramethylene

ether)glycols, and are not influenced by the composition greatly, indicating that the



amorphous parts of the polyether soft segments should be immiscible with the
amorphous parts of the polyester hard segments. The crystalline properties of the
polyether soft segments are influenced by the sequence length of the polyether soft
segments, the polyether soft segments of the block copolyetheresters derived from the
poly(tetramethylene ether)glycol with a molecular weight of 2000 can crystallize after

cooling, and others don’t.

Keywords : Block copolyetheresters, Polycondensation, Thermal transitions,Liquid

crystalline properties, Structure-property
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4.4'- (4,4'-biphenal) (sebacoyl chloride) Merck
(2000 1000 650) PTMEG] poly(tetramethylene ether)glycol]
Du Pont
2
4.4-
250 HCI
3
/ (60/40 wt/wit) 30
Ubbelohde Perkin Elmer 1600 FTIR IR
Bruker AM 400 NMR
NMR
(DSC)(Perkin Elmer DSC7) DSC (Olympus
BH2)
1
4,4
B8- PEM(X) B8 4.4-
m PTMEG X PTMEG



CIOC-(CH,)s-COCl + HO-CgHy-CeHa-OH  +  HO-(CH,CH,CH,CH,-0),-H

- HCl

[-OC-(CHy)g-CO-O-CeHa-CeHa-O-]1{-OC- (CH,)s-CO-O-(CH,CH,CH,.CH,-O)y -Ix

'H NMR

1. NMR
* * (dL/g)
B8 1.0:1.0:0 1.00:1.03:0 0.61
B8-PE650(0.1) 1.0:0.9:0.1 1.0:0.91:0.11 0.73
B8-PE650(0.2) 1.0:0.8:0.2 1.00:0.82:0.21 0.69
B8-PE650(0.3) 1.0:0.7:0.3 1.00:0.69:0.31 0.64
B8-PE1000(0.1) 1.0:0.9:0.1 1.00:0.91:0.11 0.58
B8-PE1000(0.2) 1.0:0.8:0.2 1.00:0.82:0.21 0.59
B8-PE1000(0.3) 1.0:0.7:0.3 1.00:0.71:0.32 0.55
B8-PE2000(0.1) 1.0:0.9:0.1 1.00:0.89:0.11 0.68
B8-PE2000(0.2) 1.0:0.8:0.2 1.00:0.81:0.22 0.59
B8-PE2000(0.3) 1.0:0.7:0.3 1.00:0.70:0.31 0.72
* 4.4'-
IR IR 1
3102 cm* 2927 emt 2859 cmi( C-H )
1732 cm*(C=0 ) 1603 cmi* 1502 cmi( ) 117 em( ) IR
O-H




NMR 2 NMR
2
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2. Tory A Howy Tiy A Hi
Tor( ) A Hig(J9) Tieo( ) A Hiwy(Jg)
B8 212 40.1 283 55.2
B8-PE650(0.1) 203 32.7 260 46.5
B8-PE650(0.2) 189 23.9 244 36.8
B8-PE650(0.3) 170 18.1 230 27.8
B8-PE1000(0.1) 201 27.9 258 402
B8-PE1000(0.2) 185 19.3 240 315
B8-PE1000(0.3) 171 13.2 228 18.7
B8-PE2000(0.1) 205 20.3 262 32.7
B8-PE2000(0.2) 185 12.5 243 18.2
B8-PE2000(0.3) 168 8.5 229 148
PTMEG DSC DSC
T, T PTMEG
Ty Tm Hn 3 PTMEG Ty -75 PTMEG
T PTMEG Hn
75 Jg PTMEG
3 PTMEG
Tas  Tms Hig 3
3 PTMEG Tus
B8-PE2000(X) Tyg -68  BS-PEL000(X) Tys  -66
Tys PTMEG T, B8-PE650(X) Tys
53 PTMEG6E50 T, 3 X Tys
B8 T, PTMEG
Tas
B8 PTMEG Tys




B8-PE650(x)  B8-PE1000(x) DSC
Tty B8-PE2000(X)
Trts
B8-PE6G50(x)  B8-PE1000(x)
B8
Twg B8-PE2000(X)

BS-PE2000(X) Twg 16 3 PTMEG 2000 T3l )
35 PTMEG2000  Hi(89.2 Jg)
3. PTMEG Tas Tme A Hng
Tys( ) Tms( ) A His(J9)
PTMEG650 74 18 65.2
B8-PE650(0.1) 52
B8-PE650(0.2) 49
B8-PE6G50(0.3) -56 - —
PTMEG1000 -74 24 87.2
B8-PE1000(0.1) -64 - -
B8-PE1000(0.2) -67 --- —
B8-PE1000(0.3) 66
PTMEG2000 -74 31 89.2
B8-PE2000(0.1) 67 16 138
B8-PE2000(0.2) -68 15 22.1
B8-PE2000(0.3) -69 18 27.9
4,4-

( 4,4- )



BS Totr) Tie

B8 A Hymy A Hiy X

B8 T Tiew A Higy

His PTMEG DSC
(To) T

BS-PE650(x)  B8-PE1000(X) DSC

Tn(S) B8- PEZOOO(X)
Ty
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