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Abstract : Blends of new thermotropic liquid crystalline polymer( TLCP) having alkoxy side-
groups with poly( butylene terephthalate) (PBT) were prepared by the coprecipitation from a
common solvent. The blends ( 1%, 3%, 5%, 7%, and 10% LCP/PBT) were processed for
fiber spinning to examine their tensile properties in the various draw ratios. The fibers were
extruded through a capillary die at 245°C to produce a monofilament. In 5%, 7%, and 10%
LCP/PBT blends, LCP domains were very well dispersed and showed fibrillar structures. The
morphology of 5% LCP/PBT blend was revealed fibrillar LCP domains with 60~70nm in di-
ameter which were fine dispersed in the PBT continuous phase. The maximum values of the
ultimate strength were obtained from the blend containing 5% of the LCP at anv draw ra-
tios. Thermal, morphological and mechanical properties of the blends were examined by DSC,
optical microscopy, SEM and capillary rheometry.

Keywords ! side-group thermotropic LCP, blending, spinning, morphology.
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Table 1. Results of Melting Points, Yields and Elemental Analyses for Each Step Compound
C, wt% H, wt% Cl, wt/o
Sampl MP, C  Yield, % — T oA -
ampie €oned % e Obs. Cale Obs. Cale Obs.
I 39 90 68.25 68.19 9.00 8.99 - -
I 139 87 65.57 65.41 8.20 8.10 - -
Juil 63 90 59.70 59.68 6.97 6.88 17.41 17.60
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Table 2. General Properties of TLCP and PBT

Polymer 7%, T, C T.TC T,C My
TLCP 0.72 113 228 275 -
PBT® - 40 223 - 30,000

* Aldrich Chemicals.

*Inherent viscosity was measured at 30°C at a concentration
of 0.5g/dL in a p-chlorophenol/TCE=60/40 (wt/wt) mix-
ture.
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Fig. 1. DSC thermograms of pure PBT, TLCP and
their blends.
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Table 3. Thermal Properties of the TLCP/PBT Blends
. C%e/‘;‘;“ T, C T,, C AH,, J/g T, 4HY, /g LC:
100/0 - 113 228 1.3 275 2.7 Nem.?
(pure LCP)
80/20 - 112 224 11.2 275 2.0 Nem.
50/50 25 112 223 31.1 275 0.3 Nem.
20/80 31 113 224 32.8 - ~ n.o.
10/90 33 109 224 39.6 - ~ n.o.
5/95 33 - 224 57.4 - - n.o.
3/97 36 - 224 56.5 - ~ n.o.
1/99 38 - 223 54.0 - ~ n.o.
0/100 40 - 223 44.0 - - n.o.
(pure PBT)
* Enthalpy change of fusion.
*Enthalpy change of isotropization.
¢ Liquid crystalline texture,
¢ Nematic.
“Not observed.
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Fig. 2. Optical micrographs of the LCP/PBT blends
(a) 100% LCP/PBT(pure
LCP) and (b) 80% LCP/PBT.

(magnification 100X );

Polymer(Korea) Vol. 18, No. 6, November 1994



(c)

|=Re} k3 [ -
o 2 groe elow eg%% 18 5 99l

Alsl AT 371 tsﬂ-‘?—‘—(TD) 340~371°Co) A
Azt omd, Hof Bl 2w (Tp™) = Al 2 430

~480CoA doid & Atk Ty LCP &
7b S E AR otz o)= LCP7E /}
A °‘=?—*l ZAbEel 12 folEls Aoy g7

], GTA PAbo] BaHTl LCP FAS

Z2|0f A184W #63 19943 11¢

(d)
Fig. 3. Polarized optical micrographs of the solution casting films at room temperature(magnification 65 x );
(a) 0% LCP/PBT(pure PBT), (b) 3% LCP/PBT, (¢) 5% LCP/PBT, and (d) 10% LCP/PBT.

o] zr= biphenyl 7+Z 298] PBT wr} ¢f =&

D eIt w3k 600°C /A 7FE Al 919}

Q% olfZ LCP ¥% F7ioll whet 8%ollAl 26

%5 S7Hd RFEE JEMH. o=

e TEE ¥Rehs AFA AkgelM B g
3

2150] &2 char 9] /‘g Table 4).
?

phenyl

&0
rlr
2
>
i
F.
El
e~
T
=
olo
L
nw

3l 5% LCP/PBT &
Coll A Al7HE el
of| A& wmEF

m i

mim

)

o4

rlo
T

S

ry

9,

oo

a1

[ww)



A -

Table 4. Thermogravimetric Analyses of the LCP/
PBT Blends
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Table 5. Tensile Properties of LCP/PBT Extru-
dates®

Blend . LCP Draw Strength Modulus
- ‘Dai C Tma\Dhy °C Wt' RC{ % .
(LCP/PBT) content, % ratio MPa GPa
100/0 350 463 26 0 1 41 1.87
(pure LCP) (pure PBT) 3 43 1.91
80/20 351 451 22 4 44 1.93
50/50 354 448 22 5 46 1.93
20/80 365 436 8
10/90 369 432 7 ! ! 45 201
3 54 2.18
5/95 373 431 7 A 60 943
3/97 373 432 8 c 68 045
1/99 375 429 8
0/100 382 429 8 3 1 60 2.38
(pure PBT) 3 65 2.79
*Initial weight loss temperature. 4 71 2.91
®Maximum weight loss temperature. 5 33 3.97
¢ Weight precent of residue at 600°C.
5 1 67 2.84
3 82 3.33
R 4 108 3.68
i 5 124 3.92
7 1 64 2.88
0 3 70 3.30
] 4 89 3.70
i 3 5 97 3.84
2 /\ it
EJ 7 min ——— “:J Xl 10 1 61 2.93
5 min //«—’/’;' 3 65 3.45
~ ' 4 76 3.97
Omin 5 79 121
X — : ' : * . *Draw ratio=D,/D(; D = Die diameter, D;=Fiber diameter.
100 150 200 250 300 L/D=20. -

TEMPERATURE (°C)
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Fig. 5. Initial modulus of LCP/PBT blends vs. LCP
content.
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Fig. 7. SEM images of the LCP/PBT blends for draw ratio=1(magnification 20,000 x );

(pure PBT), (b) 1% LCP/PBT, (c) 3% LCP/PBT, (d) 5% LCP/PBT, (e) 7% LCP/PBT, and () 10% LCP/
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