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Abstract—Pocharbonate blends containing a thermotropic liquid crystalline polymer were prepared in a labo-
ratory-scale internal mixer at various blend compositions, rotor speeds and mixing temperatures. The effect
of deformation history on morphology and rheological properties of blends was studied by means of scanning
electron microscopy and capillary rheometer. Characteristic torque values of blends were observed to be mini-
mum at 100 rpm, and LCP particles were no fibril formation because of low shear rate of internal mixer.
It was found the viscosity of blends was much lower than that of the neat polymer alone, and the addition
of as little as 5 weight percent LCP resulted in 5 times drop in viscosity. The total mixing energy and the
viscosity of blends were observed to be minimum at LCP composition of about 30 weight percent. Furthermore,
in capillary experiments the dispersed phase occured the formation of fibrils under the shear field which
the viscosity ratio of the dispersed to matrix phase is around unity or less. Based on the DSC results, it
is concluded that the reduction of T, of PC resulted from the partial increase of miscibility due to transesterifica-
tion reaction supported by infrared spectroscopy.

Key words: blends, thermotropic liquid crystalline polymer, mixing, viscosity, fibrils, transesterification

56



i
o,
t
=2
o
}.
4
ala
)
2
o,
rir
H
e
2
flot
)
1
Lo
ot
rru
it
o,
N

7
7z
freel o8l dfidezy ¥ f-o]sm olct
AR ko2 wWgEA = Adnk afAlef A B
T Y= L AEE vehE AAAQ SRR
E A (self reinforcing effect) S ¥ 2 olz}l
24, WekEAd Sol Wig $53te] Al diate]
U

53] AAaEate st @A Bx 5gApe
Mde] dF=Ex oled 31 HikAle FH9 2
iAoy AR Bt BikAele g B2 272
E3tE]7] Wl B HlR Qg HE Ak
U R B e A 74]“5"“"1 Az A9 e
Aol 79 glol e ek 7 avpl =
omME ok AREE= ‘%7‘] B oAl B}
Ao} 7eAd-E RedFa ok

&H AE2F $-5AE NP5 immiscibled}?]
ol ol& &5 EFgs tAE A =

F B4 Hae =),
A

of weh 27 ek

[1-3). olefg ¥4t B4 Eavue] ekl
Sja AulHQl dge WA HEw HZ F A of

o] s e aEar EEY mEaAs) '?r‘*‘
e Bl et W AF[4-617F FlE 9

o, §3] AA3H-2H(liquid crystalline polymer
LCP) 9] Wtz A Rabdo] dAld Hfabe] 3

EERSER R »3d 5 e &

Axe] wrde] Arnide] H1 leH7~10].
olsh e wEA EPES REZAE FAAa
Aol AEw, A, 24 9 B3 2o
FER 59 ARGl 43 AR A 2yA
o2 Qe nAA Hog Fojxl nial EdAe
= k3

(interfacial tension)-& 7}#|m * Y
HEn7b 18} 270 e -?— =& Hghasl
= ARl A 7sAe Belw, A4 %
el A Afdom A Ao Eoks Al
BRI 9Jui 11, 12].

et AYTEAS E§sHs 1z

ot
%
i
1o

7
5 U % A%Y 54 A4TEA) BE
RS FEE Aste] FuY AEATS) EFE
Askel A8 chE WA A%E wolA Hum
FHE o] wzhiZe] Fa W FL o] FolA

webd] £ AFol At DA AHTBA
5 B4 SelelsnE SAs) Zerhno]
AgoE A EHEAE PR

ot

°P° Iy
o:lo —1):

-
o s vy
o] wsle] wE EH 54 2EEx w3E
A@Ea o] 5 AX-A7]2} Instron Capillary 2.
o]-g38te] G, RSty EAS FA s}

qeo g Algsi 9= Z\_‘f’&}}—f‘ &4 ia]"ﬂ’\ﬁﬂ
7 Vectra A-950(Hoechst-Celanese Co.)& %13
AHE3klEdl, el 70 mole% 2] parahydroxyben-
zoic acid(PHB) <} 30 mole% 2] 2, 6-hydroxynaph-
thoic acid(HNA)Z FA=lo] i} &# 7]z 1
EARE S ARYels] Fepage shtE A%
Al AHErE =7] Wil 54 4 @y, 7
SHoll oJgt #A(stress cracking) & Ato] &3]
FE WF Al kgt wA e Zejrlrdle)
F2(PC, Lexan 101, General Electric Co.)& A}
&3kt

1m =) :1m ot

22. 88 B3 9 nEax

N A 51 Bz} o) Zg)7lH o) & F2e] &4 3o
et el BHol=g ki 8-5-&37])(Haake
Rheocord ; Rheomix 600) & A}-g-3led ieﬂﬁ] 3
e, ox = ;}A]y]nﬂx—] 8 A¥ES 53
shoic. o] U:H H mEAEL 393 K°ﬂ 4 12417k
et A AHgE ]'°ﬂ—°."4, F3v)= LCPY

o - T

A
-{o&v °F° m

-
A=

The Korean J. of Rheology, Vol. 2, No. 2, 1990



58 A - ol g - o]
degol TR HIER 550 wi% HZF HEF ddvh 8§ EYINY RS UnbdoR e Adn A
we & EPLEe AA 2EA ey Aol & WS A7t ofeE w2 AFeME &
2= H91al 563K ¥ 5T3KE A fAlskl ) R FEARE capillary @ 2mEe] G
o, s AEEE 20-200 rpm Alo]ell 4] WA F EA v HAEZo 2N Bl Egarsl A
24 5SS A kel ERxE ksl & ele] 7t oAgt 2% 563KE 4352 gl
WA 7IHA] ER(AA ] e e e RiStet & 853376 et HASEEE 20-200 rpmo 2
2 2gvRE &3 EAskrh s R R PO A -S_'—zﬂo}E% A7 =Y 2
B FHxZe W) TR B4 B4 FEE PAadele EoaE Ao s =xsly
o vlXE dFge AR HAste] &5ERVEST o] Wl B0 79} F A At} Akdro
Bl A A RE A das gt A= s 44 g$EER o5 AL wiFEA f49
a2 shdwg Gold2  3E3lel  FApazsn] 7 A% el 22 t)ste] t}Sx} o] FajE
(EDAX, ISI-DS 130)°.2 #ashgich % 9lri13]
2.3, s MEel 53 M=CK N W
Eedn| g M)A 4§ E5hE Age] 1714 M-& 23, K¢ ng power lawtl(6=K
&2 EA4-S capillary?] #]&o] 0.153 cm, L/D7} 33 o] Wi N 3114 %, C(n)e Agzo
3l Instron capillary @29 EE FAbslsich A3 AAEE Ageln)
Azte] Mol Zald APzA st 4] 33 o)Ak gd Lee §l14]c] thefat Ad 7oA e

FEste] d2 Aol HFghe Ao, An
A 4tell&= Rebinowitch WA A o] &3}¢ic)

24. 8 §4
o] Fabed gkA (DSC 910 % Date Analysis Sys-

tem 9900, DuPont)& Al&-3le] ¢ 18z 2

L
IEA EFEY 94 BAe 2ABKEY, 98
e ZFE A JFR 259 das A%
oS sk d¥-Ao) AR mEA 238
S5 EF Al A »}EP% T o= dolH e of3ks
A7) $fste] A Z)Fslel A Akl 593K
742 20 K/min& 7}°—36J T oA ALr2 FIE
o2 oAl 20 K/minE sdslia dB8A Asle

Fastelch,

3.1. B8&E| R capillary 5 =M

AeAE g g o 2 e B o)
sl 2wk Bale] gakw], sy EAS 23
s Ak 2 @4 At o)™ Ak el =70
upe} 3] odgS wbA HEz EFd 4L
qah7] fside Foluvie WA Bgr] Wie
Ak 715 gk 21418 e @ siA Ao} 2

fraE A2 Al2E, 1990

]
e S5AE ez E7)e) doreEE A}

L5l 53L& b2 Goodrichs}d Porter
[15]¢] 7}x&

Aot AxkErste] Aekxel 44

g
oh 2 AFeldE o gays A
PC #EF4S TE The 1 AR} FANE

Y=21X10"' N (sec™)) )

n=3.1X10* M/N (poise) (3)

g (2) (B)& ol &3] =23

,.4
o
o
10{1
o
R
Lo
i)
2

S5

Lo dieHe AdSroxe] = A& Capi-
llary Her|HE AR8-3te] 243 AAE Fig 1ol
Hlal EAERlEE A AR AEe] wlad
2 e & 7 Aok gebd Alae) Beo)
EE e S S Hls oF 840
sec '] v AgkGre] sgEg o gl

32 2 E4
YA 563Kl 4] LCP geko] 30 wi% #7h9l
BEA EA Y ST wE EeFe) Wshs
Fig. 29} 7k E¢457} 2718 we} Boas
50-100 rpm ¥ el e 7H23er) 100-130 rpme)



108
— Capillary rheometer
O Haake rheomixer

VISCOSITY (POISE}
2

=)
™

wr

2
wm" 10! 102 104

SHEAR RATE (1/SEC}

103

Fig. 1. Comparison between LCP, PC viscosities ob-

tained from Haake Rheomixer and Capillary
rheometer at 563 K (Egs.2 and 3).
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