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SPECI FI CATI ON *159159* LI QUI D- CRYSTALLI NE POLYESTER

BLEND Technical field The present invention relates
toaliquid- S crystalline polyester blend which---——-—"—7""~
exhi bits excellent dielectric properties in high

frequency regions as well as good inpact str m‘ mm
nol di ng processability. Background of the Invmm“ \‘ﬁ m‘“\“\
In nodern societies, multapedigrdareagly life i s =isorso
rapi dly developing and ITS (Intelligent Transport

Systens) suchraguEbPCcdewirae ased pon vir@ITER gadsimnd
GPS becones w dely used. In order to treat the

eXtacoridianarmy d1ncr ease  of informati on and

t el ecommuni cati ons technol ogi es, the 15 frequency of

si gnal s usedhfeor phesémansihsshefohs heaerdly ¥ ghgr. :iquig-
As material used for the information comrunication

deviysgsaldnpleoyi pglgashea higherfd equeney, ongigiesy i Ngxcellent
pl astics which exhibit excellent dielectric 20

prigpertdtesid prumir f feguenciiigigifersrueesiectadiond Nas well as
gi gahertz bands) attract attention. The engineering

plagstd denpelcgo sexteryjtth goodl ps balied i it b t€ssapdiity.

i ghtweight properties and therefore, they are

expected to be applied for chassis and package of

conmuni cati on devices and 25 el ectronic devices as
walac kg dugd difeltdet rinvdndiomnd t he

In modern sociefties, multimedia in daily life is
rapidly developing and ITS (Intelligent Transport Systems)
such as ETC device used in toll roads and GPS becomes
widely used. 1In order to treat the extraordinary increase
of information and telecommunications technologies, the
frequency of signals used for the transmission is becoming
higher.

As material used for the information
communication devices employing such a nigh frequency,
engineering plastics which exhibit excelient dielectric
properties in high frequency regions (especially in
gigahertz ©bands) attract attention. The engineering
plastics also exhibit good productivities and lightweight
properties and therefore, they are expected to be applied

for <chassis and package of communication devices and

electronic devices as well as for dielectric body and the

IR -
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1111111112121223232222 ¢ 0 prvoxaxax o0 o0 obr ool
*@0002* 2 like. Anmong the engineering plastics,
thernotropic liquid-crystalline polyester resin
(which is called as quuid-cry§talline pol yest er
resin or LCP hereinafter) has 5"the foll ow ng
excel l ent properties and is especially expected to be
suitabl e for manufacturing devices which use high
friequency signals: (1) excellent dielectric
properties: the relative permttivity (cr) is

const ant inz&ﬁﬁufreﬁHéncﬁnﬁﬁgkgﬁgjg%glﬁ?@%g{ed anghermotropic

di el ectric | oss tangent (tans) Csg’ood

pmm@JdﬂﬁﬁalnPﬁt@nipﬁgégt@P”f ﬂngélwl'f)s{cg? iﬁeaf:allEd as

| ow expansi on property (dinensional sta

r esicatianeesy 1 28 Het 96 Tpaey e AN ki g ] 9 ;
and (3) good nol di ng ?%oggbi?ity? W%ighiﬁfﬁiaggg“fhafter) nas

proeessidigfl ®bind5 sRbdederti ghes Navi -sjzin L
and thinner parts. Among the Fiq%ﬁd-cf&gtgﬁp?neig Especially

p(ﬁ:gp@it@rd rt&si':f‘é,sui|ti_aq:l>li@'ﬁﬂ&ﬁﬁhﬁf@@tﬁ?h%&sag{n‘?ces which use
conprising a |large anount of a repeating Unit derive

f rgrph-fnedrumane@-stiagidhwi ¢ acid are recently proposed
because they exhibit good heat 20 resistance and

di @l)ect réxceprloper t i edi dseer s PateRbpe APPEECAL i G relative
Publ i cati on No. 2004- 152865, Japanese Patent

Aﬂ{ﬂr@ndalﬁimiﬂmi d eapeniblo. c0OTadb4169 ant Us-Bat,eRty regions
Application Publication No. 2004-044169).
employed and dielectric loss tangent (tand) is small,
(2) good physicalities: mechanical properties including
low-expansion property (dimensional stability), heat
resistance, flame retardancy and rigidity are good, and
(3) good molding flowability: which aliows processing of
molded articles having down-sizing and thinner parts.

Among the liquid-crystalline polyester resins,
liquid-crystalline polyesters comprising a large amount of
a repeating unit derived from 6-hydroxy-2-naphthoic acid
‘are recently proposed because they exhibit good heat
resistance and dielectric broperties (see US Patent
Application Publication No. 2004-152865, Japanese Paten<
Application laid open No. 2007-154169 and us Patent.
Application Publication No. 2004-044169) .

The ligquid-crystalline polyesters disclosed in

the above three references include a great amount of 6-
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« The liquid-crystalline polyesters disclosed in 25 the

above three references include a great anount of 6 3
hydr oxy- 2- napht hoi ¢ acid as aronmati c hydroxycarboxylic
acid. Though such quuid-crystglline pol yesters
exhibit excellent dielectric properties, their inpact
strength is relatively poor. 5 Wth regard to a
liquid-crystalline polyester resin disclosed in US

PateitoArp 1.cati an, fubl i catl ”ﬁi;%zpatggoﬁgzggé%?%%%@%%gl1c acid.

conprises a | arge anount of 6- OoXy-2-

, h [ id .
m@H%dHHj§héﬂmﬂi%§g$ﬁggﬁégaflf%gf8??929%8£g ?%%}%ﬁ??ﬁxcellent

aromat1 ¢ hydr oxy I C ac has a™p

1Qireal ekt on 1 9rgPk S Ngs Pr egessalildfy bacause it. -
exhibits a h?ﬁh‘neltiig teﬁ%grgf%%g¥:5%%%?55%@I§? gelatively
| igpdd-crystalline polyester resin which exhibits

excellent dielectric properties as well as good

i npact strengtty and q@ldi R n%ocﬁ§éﬁghg%2¥ﬁk§lggﬁgregblyester

15 Summary of the Invention An object e present

| meaitri oaike1beepr O dos @it dagpYstakhbpe pup1icaty
pol yester bl end which exhibits ex%gllent dﬁelé%%%ﬁ%atlon Mo

prafer-t0BEL 6 N hh gbh f £6@pENS%sr @0i NG LmRs el brag_ —2-
good i npact strength and nol di ng S?%%essabf%?ty? Tﬁgdroxy 2

R PRLLOTRRON SISIR LA, SIS penneic e
| iegqui dromyistal [HyRE-polaseslary( apdas, | iquigks o problem in
relation to molding processability because it exhibits a
high melting temperature.
Accordingly, a ligquid-crystaliline polyester resin

which exhibits excellent dielectric properties as well as

good impact strength and molding processability is desired.

Summary of the Invention

An object of the present invention is to provide
a liquid-crystalline ©polyester blend which  exhibits
excellent dielectric properties in high frequency regions
as well as good impact strength and moiding processability.

The present invention provides a liquid-
crystalline polyester blend, which is obtained by combining
a liquid-crystalline polyester (B) and a liquid-
crystalline polyester (B) such that the ratic by weight of

(A) /(B) is 99/i to 80/20:
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crystalline polyester (B) such that the ratio by

wei ght of 25 (A) /(B) is 99/1 to 80/20: 4

liquid-crystalline polvester (A) which consis=s of

aronati c oxycarbonyl repeating ULPI ts, aromatic di oxy
repeating units and aromatic dicar bonyl repeating

units, and contains 40-80 nolo of the repeating unit
represented 5 by formula (I) based on t he total

repeat i t ti talllne

pol yestggq%ggi é”fg?gﬁ? %ryrgsl a>? “T’neérp :Ayest consists of

whi € ri ng resent.ed .
f oérl nﬁﬂ“ﬁﬁ% ) %gnga%lg%%vl mﬁ?géﬁtﬁﬂg motartSor opBFPF‘B’n—lC dioxy

0fré$8a£9ﬁé'\ﬁﬂ§%nt:? mgé%ﬁeﬁﬁ%&%ggggqonreﬂgaelng units,

represented by fornu

toiRh @& f i its constitutin .
l'i qui d- g??;lgttlglgl |Ltr?2%p%er§(gg;- —grQ L{%) TR RRt Y Pﬁgﬁ drePresented

e | £&6m®Ps Mo| £ Y0 and; nmol ar oportlo of th .
rg%@eatlng unfatst repre%%%%%d ?}fo%rrul ggt(-ﬂ) trt‘?p(’el"ilh)mg units

| Scdh o 4of 10h &0 POuia OO &A'sl:a_l_?g ! 11’9%5 5) A]5

Bri ef Description of fhe Draw ngs gng

schenat i ¢ ﬁﬁ@l@ ot at i of, of bel sha ed
speci men %sed f%? the tensi Iﬁecrhg r%eg é% ch  comprises

Det@béeeliRsain itd on-frd16, £L&T &1 edfo'%rTb di CAIEYS  ang (179,
wherein the molar proportion of the total amount of the
repeating units represented by formulae (I) and (IT) based
on the total amount of the repeating units constituting the
liquid-crystalline polyester (B) is greater than or equal

to 90 mol % and the molar proportion of the repeating units

represented by formulae (I) to (II) is from 10/90 to 50/50.
A CC{
| (I
~ =
O
// Co_
« | (I1)
~
0

Brief Description of the Drawings

Figure 1 is a schematic representation of the

dumbbell-shaped specimen used Ior the tensile strength test.

Detailed Description of the Preferred Embodiments

The liquid-crystalline polyester (A) and liquid-
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The liquid-crystalline polyester (A) and liquid 5

crystalline polyester (B) contained in the |iquid-
crystalline polyester blend o= the present invention

are liquid-crystalline polyestgrs which exhibit

anisotropic nelt phase and are called as thernotropic

l[iquid 5 crystalline polyester by those skilled in the

art. The anisotropic nelt phase can be confirnmed by

meaistefl 16erventh opakcpeol ariged Light, ;. syst em usi  quid-
orthogonal |ight pglarizer.aﬂn n%?g %éf%%f, ?he gg%%lellqulc
orryishe lhahestipgeydsder Hildmgen=atdmsp Y3 ti
observed. 10 %%g ?iquid-crystalIinéq%ilgggsggﬁ(&§ﬁﬁgédinl are
f ari cifiel-civesent) iimw erdd Ofe consd stigh Enar R L€t ani sotropic
oxycar bonyl repeating units, aromatic di oxy repeating
umd1tznphaswowmwd:déﬁ@rb@@ﬂldﬁpeagingﬂgyﬂé%ﬁ%gc liquid-
contains 40-80 nol% preferably 45-70 nmol % and nore
preefyertailly ne0 68 et % oy Hhdde S1IePDEBREENGn UPRE art |

represented by fornmula (1) based on the total

repeating ufines sohsbttopiagntdie | bRUEE- (48t Bkl iMhfirmed by

pol yester (A). The liquid-crystalline polyester

coesinst i ngf of canverghiowealdespoilbhed zegpeal i gt UNIGHERY using

i nclude both of 20 those give anisotropic nelt phase

aind thege.ado lngtht depkadi ngron Shr mote aletGOMPONERY Ssanple on

of the polyester, and ratio and sequence distribution

oftheh&odompeentundethen i i oyt iy 6th & @ emPp| YESEBEerved .

used for the present invention is |limted to those

exhi bit ani §ofr ggimiinkidrystasieline polyester (A) used for the
present invention consists of aromatic oxXycarbonyl
repeating units, aromatic dioxy repeating units and
aromatic dicarbonyl repeating units and contains 40-80 mol$g,
preferably 45-70 mol %, and more preferably 50-65 mol % of
the repeating unit represented by formula (I) based on the
total repeating units conszituting the liquid-crystalline
polyester (A).

The liquid-crystalline polyester consisting of
the above described repeating units may include both of
those give anisotropic melt rhase and those do not,
depending on structural components of the polyester, and
ratio and sequence distribution of the components. The

liguid-crystalline polyester used for the present invention

is limited to those exhibit anisotropic melt phase.

The liquid-crystalline polyester (A) used for the
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- 2-hydroxybenzoic acid, 5

25 The liquid-crystalline polyester (P_) used for the
6 present invention nust contain the repeating unit
represented by fornmula (1) as an aromati c oxycarbonyl
repeating unit. Exanples of non rs which provide the
repeating unit represented by formula (1) are

6- hydroxy-2 5 naphthoic acid as well as ester formng
derivatives such as acyl derivatives, ester

deydaatitves jand agid h e thereof. Exanples of .
n%%oners whi o ngVIdea%anHtIC ogﬁ&ﬁrboﬁ§ r éFEEHg  unit

UHrS-idilad h ¥ at i unit _represented by
fornul a (Ifaargﬂ%rgﬁg%?Q ydr xycarb@%ylFEomfGl§C|8§Ycarb0nyl

Sli(élﬁ)e%a:ﬁ'ldq)/Qle)ﬁybeng‘Q p%‘g roxy dI‘O Iﬁsglné ggpg%rg)VLde the

hydtreseyt-2ron At Ok Ep A6 On t 4 eny} ; 4- benzai
acid, 3 hydroxyphgny y: bén?%péﬂgﬁﬁga' I)" are 8‘gydroxy-2—

4nﬁhyﬂﬂmﬁ hemd
or haIogeﬁpsubstf%ﬁ?ggqgg%aéggegt?sggﬁgéxmgFFlgggéggﬁrSUCh as

f alcyilngiedariatalvass stcdt afer AeYL: JELT YALT Y854 £51 €
derivatives and acid halide there%)fgg %ﬁ 4824 £E1%he thereof.

l'i qui d- crystEaddrigiepol yestghnbk 0N prefera
40-80 ol % nore preferably 45-70 nokﬁ§5and e&@ﬁ‘gﬁoréromatlc

prefeaabbn y30- 68p 6901 n@ Qﬁl%%oﬂﬁﬁﬂéro%ﬂg roayl,. %peatlng unit

repeating units based on the total repeating un

corstietsehitrg tihe Icbanudacryst aklbbne Lol e _ ,
Preferably, the aromatic oxycarbonyl ré%%%%,%%&fg§ygarboxyllc

e oo e e el s s
2-hydroxybenzoic acid, S-hydroxy-2-naphthoic acid, 3=
hydroxy-2-naphthoic acid, 4'-hydroxyphenyl-4-benzoic acid,
3'~-hydroxyphenyl-4-benzoic acid, 4'-hydroxyphenyl-3-benzoic
acid and alkyl-, alkoxy- or halogen-substituted
derivatives as well as ester forming derivatives such as
acyl derivatives, ester derivatives and acid halide thereof.

The liquid-crystalline polyester (A) contains
preferably 40-80 mol%, more preferably 45-70 mol % and even
more preferably 50-65 mol % of aromatic oxycarbonyl
repeating units based on the total repeating units

constituting the liquid-crystalline polyester (A).

Preferably, the aromatic oxycarbonyl repeating
unit contained in the licuid-crystalZine polyester (A) is

solely the repeating unit represented by formula (I).

Examples of monomers which provide aromatic dioxy
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25 Exanpl es of iuonon.ters which provide aromatic
dioxy 7 repeating units are aromatic diols such as
hydr oqui none, resorcin, 2,6-dihydroxynaphthal ene,
2, 7- di hydroxynapht hal ene, 1, 6-di hydr oxynapht hal ene,
1, 4- di hydr oxynapht hal ene, 4, 4'-di hydr oxybi phenyl ,
3,3" 5 di hydroxybi phenyl, 3,4'-di hydroxybi phenyl
4, 4" - di hydroxybi phenyl ether and al kyl -, al koxy- or
haldagen:i&yibshi Lyl el degrygticyes as,vel L .ag ester
e

form ng rivatives such as acyl deri vatives 1 haydgpduinone,

Arreng>ddig, ar omat i ¢ di Qxx-ag@l%f'waggjg} derived 10 2,7-

fromthe above descri bed nonomers, matic é?oxy

I epietd itk yrHpHh LU tuti ng ¢ o, ds crystalline _
pol yester (A) is preferabl ygonjgﬁoﬂryoqrrtgr’g”} é%lztta a}lnegne, 1,4

uri ilrsy el 06t Hsh dtomdhe grO&JPA_CDH%%HB‘%%B%%R%VM s 13-

repeating units represented by the

( Binyei{c}yd ipHeatyms, of contralliqig, Wi i nt -
and the like of the resulting quueégjc yé’a Iﬁﬁ% 44

pd@hyﬁnqxjﬂ@phdﬂyD.ézhe£3knuio(%Iﬁbfiutggkoxgﬂnqg: halogen-
the liquid-crystalline polyester (A) conprising

arsowstt idudicaky rdereataitigai t 4 epresant eds 20 by the = . ;
above fornulae (1) to (3), those which contain-the torming

r eleedtviatyl waH tsudpraes edteld dyr{ o8 P as (Sheidoan anmount
of greater than or equal to 30 nol % based on the

total anpuntAmafy tttee asoomb it cdiddeky eRQAHA NG FNhA St L Sderived
preferable in
rrom the above described monomers, aromatic dioxy repeating
units constituting the liquid-crystalline polyester (A) is
preferably one or more repeating units selected from the
group consisting of the repeating units represented by the
following formulae (1) to (3) in terms of controlling

melting point and the 1like of the resulting liquid-

crystalline polyester (A).

(1 (2) o (3)
_ —~ \\,/O\\
o~ T <)
= .

Further, among the liquid-crystalline polyester
(A) comprising aromatic dioxy repeating units represented
by the above formulae (1) to (3), those which contain the
repeating unit represented by formuls (3) in an amount of
greater than or equal to 50 mol % based on the total amount

of the aromatic dioxy repeating units is preferable in
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B terns of good heat resistance and nechani cal
properties of the resulting liquid-crystalline

pol yester (A). The anobunt of the repeating unit
represented by fornula (3) based on the total anount
of the aromatic di oxy repeatin98units is 5 nore
preferably 80-99.9 nol even nore preferably 85-99 nol
% and the nost preferably 90-98 ntl % Exanples of

LS h,pravide aromatic dicarbonyl repeating
Uﬁ?%gﬁar%¥g?§ngt%eaﬁlcafb T dtidsmeshgRigal properties of

t h htha acid, 2,6 10
nz%ﬁgh% %%%%}%i gi%uflc L¥ dag11ne pclyester (A). The amount

1, 95”%8% E@F%ge Iy aHg %ylk%pggFantﬁd4by formula (3) based on

2, 7- napht ene oxyI|

n h di xylic di car boxybi phenyl

aﬁgmé §E€?§ a&?&%%y t%%l3§8Wa§&ﬁspﬁfﬁﬂkdrepeatlng units is
t s te ,orm.na derivatives

sué%yisbggt%?gﬁ |vat|ve§§éﬁ f5 SUER MM UeCEREPERPLY 85-99

Anphg 4 he, rgggdtscglég%pgnxk ggagédﬁaEnLts deri ved

fromthe above nDno

di car bonyl r kts constituting the |ia-uid- _
crystalline po i@esfer ?A) PreY S ﬁlyvﬂﬁ%ﬂhdePBﬂglﬁﬁ aromatic
04 £ 2 at d s cted from the gro

conS|S€?%gP§ £éﬁga9$%&eg?$%§ unrtfﬁ%ﬂﬁfﬁ%n?éaa590¥ﬁblc acids

f od-h o ng f or o (6).i,n terns of controlh
nechanlc%f prgggggléggl %at é 81 st amERThetifg ﬁﬁ?ﬁg 2,6~

anchold Ngh QACESSARL L 1Ly QLibhe \resuliing. ‘ -
o - CrySt |ne 3 yeste?“%gﬁ g naphvgalenedlcarboxyllc
acid, 2,7~ naphthalenedicarboxylic acid, 1,4-
naphthalenedicarboxylic acid, 4,4'~-dicarboxybiphenyl and
alkyl-, alkoxy- or halogen-substituted derivatives as well

as ester forming derivatives such as ester derivatives and

acid halide thereof.

Among the aromatic dicarbonyl repeating units
derived from the above described monomers, aromatic
dicarbonyl repeating units constituting the liquid-
crystalline polyester (A) preferably include one or more
Trepeating units selected from the group consisting of the
repeating units represented by the following formulae (4)
to (6) in terms of controlling mechanical Droperties, heat
resistance, melting point and molding processability of the

resulting liquid-crystalline polyester (A).
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(4) (5) (6) COCO,co a' CO CO ' rjai CQal' In

t he I|qU|d--crystaII|ne pol yester (A), the relative

nmol ar proportion of aromatic dioxy repeating units to

aromati c di carboxy repeating units is preferably from

5 9/10 to 10/9 and nore preferaéﬁy from95/100 to

100/ 95. The liquid-crystalline polyester (A) used for

the present invention nay be a conbination of two or
E l'iquid- cryst@%llne polyesters aﬂg may be a

I|q Xd- rystﬁillne pol ester |ch I s obt ai ned

by nel 10' neadi ng t TQUIQADD allmoe

polyes. as |lo ‘ the constigutipg

| i quf@- crystalllnecﬁbl consi sts o mat i c

oxycar bonyl repeating units, aromatic dioxy repeating

units and arpmnliﬁedi£§§ﬁ9@¥Er epgating B%'%%s nd (A), the

contai ns 40-80 nold of e rep atlng uni t

r eps BseIN € thda f O Futhér £ 19n bgse - -
repeating units cgﬁ%tftut? ng t EQQSEE% W3y repeating units

|ItmlermMSE@|diﬁhﬁﬁgﬂﬁskgbeatgﬁynhﬁ§tQftg]preferably from
pref erabl e conbi nati ons of repeating units

COnSLO tad i Ty 9 hend i aetd-srystakbi per-BRl 5L 8L ¢4 13t
l'isted below. 20 1) 6- hy%roxy %E%gpﬁfﬁ§|§%2%%8 %O 18679s.

4, 4" - dlhyerNM@lPh@@y&—éryQVQIPQHén?@?&e&%@§pn?hahggd for the

acid copolyner; 2) 6-hydroxy-2-naphthoic aci
4, pde sty diexdititeNyhak be 2 combination of two or more

(D

liquid-crystalline ©polyesters and may be a liquid-
crystalline polyester blend which..is obtained by melt
kneading two or more liquid-crystalliine polyesters as iong
as each of the constituting liquid-crystalline polyesters
consiste of aromatic oxycarbonyl repeating units, aromatic
dioxy repeating units and aromatic dicarbonyl repeating
units and contains 40-80 mol% of the repeating unit
represented by formula (I) based on the total repeating
units constituting the each liquid-crystalline polyester.
Examples of the ©preferable combinations of
repeating units constituting the liquid-crystalline
polyester (A) are listed below:
1) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /
hydroquinone/ zerephthalic acid copolymer;
2) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /

hydrogquinone / 2, 6-naphthalenedicarboxylic acid copolymer



hydr oqui none / 2, 6-naphthal enedi carboxylic acid
copolyner 10 3) 6-hydroxy-2-naphthoic acid /

- di hydr oxybi phenyl / hydroqui none / isophthalic
aC|d copol yner 4) 6- hydroxy 2- ngﬂgthoic acid /
4, 4" - di hydr oxybi phenyl resor /| terephthalic acid
copolyner 5 5) 6-hydroxv 2-naphthoic acid /
4, 4" -di hydr oxybi phenyl / resorcin /

2,6 nap di c aci.d, c po y
o Dyarony 3 agon nare s i AP B pengrosonenyy /

n t
Ry Or oy Rt hor e SRk T ACR ERyBaAE c acid |

10, 4-ndidy éﬂﬁmw id ta%%%phyhai df/a lhydroxyolphenyl /

copol ynmer 8) ydr oxy- 2 naph ol ¢” aci

4- sl exybenzel segiifa{i 4 élladgg;ggﬁg,;gfébl phenyl

2, 6- naphthalenedlcarboxyflc aci mer 9)
6- 51)ydr6ox1>yd2»da@plm dy oxybenz c
15 4, 41- dlhydroxyblphenyl |sop aJ?cfaéf cgb %%%?henY' /

1(Be£oﬁwﬁ[0%y226nﬁ%ﬁ%f @&agé hydrexybenzoi ¢ acid
4, 4 d|hydroxyb|phenyle/ hycrgéﬁ e % ReAZQLE 3¢ -

tG?ephPh&@nbmyHZindﬁﬂaﬂdﬁ%Er %lh 67hypr@my JIAR
acid / 4-hydroxybenzoic aC|da adt JQ;E 5henyl /

4, Zels it diydlr O xySoptreny i & Mﬂaoaapa%ﬁe/ 2, 6-

napht hal enedi car boxylic acid copol yirer 12)
6-"hy deexyd2-a3apia-heiph taei i¢: / a%iQVdVOX¥bﬁ9&f%§¥ﬁg%go c acid /

4, 4" - di hydr oxybi phenyl / hydroqui none /"1 soph al i

adxﬂ cofnfdietybiphenyl / terephthalic acid copolymer
8) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4'-dinhydroxybiphenyl / 2,6-naphthalenedicarboxylic acid
copolymer
9) 6-hydroxy-2-naphthoic acid / 4d-hydroxybenzoic acid /
4,4'-dihydroxybiphenyl / isophthalic acid copolymer
10) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4'-dihydroxybiphenyl / hydroquinone / terephthalic acid
copolymer
11} 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4'-dihydroxybiphenyl / hydroguinone / 2,6-
naphtnalenedicarboxylic acid copolymer
12) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4"'-dihydroxybiphenyl / hydroquinone / isopnthalic acid

copolymer

13) 6-hydroxy-2-napnthoic acid / 4,4'-dihydroxybiphenvl /
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3%}
w

25 13) 6-hydroxy-2-nap'thoic acid /

4, 4" -di hydr oxybi phen_|I / 11 hydroqui none /
ter:ephthalic acid / 2,6- naphthal er_edi carboxvlic
aci d copolynmer 14) 6-hydroxy-2-naphthoic acid /

4, 4" - di hydr oxybi phenyl / hydroaainone /| terephthalic
acid / isophthalic acid 5 copolyner 15)

6- hydr oxy- 2- napht hoic acid / 4,4'-di hydroxybi phenyl /

h [N d 2, 6-papht hal enedj car boxylic_acid / .
iggéhtﬂgpﬁgﬁabid cdﬁolyne?elgyn ﬁﬁyﬂfoxy-Zéﬁaﬁhthoié 2y 6-
aG 3 L+ di-hy. i phenyl ./  10.resorcin /
tg%%g%fﬁz4?gggﬁf%ﬁ%%§?%ggé%%%ﬁaf%ﬁ%aV%SFboxvIic aci d

| «6- 283 i A . L
P AT O S RONIE ¢ 918 i pnscnenn

agi o disapitidal e aeihd %3&9413/- rl - . .
6-hydr8§y-2-naphthoic aci /'ﬁgg'-%T%édrékyb%%%%%%?a%*c acid
12d@s0hgdn /2, 6- napht hal enedi carboxylic acid /

i sophthalic acid copolyner 19) 6-hydroxy-2-naphthoic

aqiy /edngardi-pydraxyhinhenyl L gt orephihalic acid, . .
copol vnE: - 20)96-hyd¥oxy-2-né%£% o?cqggfdq§lhyggcxyblpheny* /

4 Hy el qyadtemey bi phenyls /6-29ohthal . . '
2,6-naphthalenedicarbd&yljcggciddc%%% §ﬁ%?b§f¥llc acid  /

6-iebtotie A haphtd oSGk + 4, 4' - di hydr oxybi phenyl /

i-sophthalic aci d copol vmez 22) 6-hydroxy-2-napht hoic

adia) / chydaoeuiyApAgaphtheiepddali ¢ acid CORRlYIBE vy i phenyy /
resorcin / terephthalic acid / 2, 6—naphthalenedicarboxylic
acid copolymer
17) eé-hydroxy-2-naphthoic acid /4,4'-dihydroxybiphenyl /
resorcin / terephthalic acid / iéophthalic acid copolymer
18) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /
resorcin / 2, 6é-naphthalenedicarboxylic acid / isophthalic
acid copolymer
19) 6-hydroxy~2-naphthoic acid / 4,4'-dihydroxybiphenyl /
terephthalic acid copolymer
20) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /
2, 6-naphthalenedicarboxylic acid copolymer
21) 6-hydroxy-2-naphthoic acid / 4,4"'-dihydroxybiphenyl /

isophthalic acid copolymer

N

2) t—hydroxy-2-naphtho:ic acid / hydroquinone /
terephthalic acid copceclymer

23) 6-hydroxy-2-naphthoic acid [/ hydroquinone / 2,6-
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25 23) 6- hydroxy-2-naphthoic: acid / hydroqui none /
2,6 12 napht hal enedi carboxylic acid copol yner 24)

6- hydr oxy- 2- napht hoi ¢ acid / hydroqui none /

i sophthalic acid copol yner. ng t he above, the
copolynmers of 1), 2), 4), 7), 8), 10), 11) and 23)
are nore preferable. The |iquid-crystalline polyester
(B) used for the present inventionis a

I i%%ﬁgﬁéﬁ@&}f 'g;lel%%?}giyggtgtr:i\f/l\her el Eé’mt he nol ar

proportion of anount of - thé"Fépeating units

repses forn and (11 ased.on the 10 :
tof al f\%ﬁ%% ét)hxgylélgg%étl% ng" Ui (sﬂggﬁgﬁf‘lﬁ&f’ﬂﬁg /t pgophthalic
Iigégc'g-&;ﬁ@t é% ne pol yester (B) is greater than or

equal to 90 nol % and the nolar proportion of the

repeati ng ' £Hepr ed rmulae (1) to (11

o rom 1078015 VBRI BSOS TR LAl e 410 7
t ype, angh t hep coqpess 31 on, of ' units

con)gt it u)_ti ng )t he | |%%| d%]c?y%l%ggl#ﬁg%%%gggfer (B) is

not SpeC|f|(ﬁﬂéYZiQﬁﬂéEgr9§t£999n@Spémgeste{héB) used for the

liquid-crystalline polyester (B) contarns

rfﬁMﬁﬁéﬁE}iﬁﬁéﬁ%i@@r§§eﬁtquQYd-crystalline polyester wherein
the molar proportion of the total amount of the repeating
units represented by formulae (I) and (II) based on the
total amount of the repeating units constituting the
liquid-crystalline polyester (B) 1is greater than or equal
to 90 mol %, and the molar proportion of the repeating

units represented by formulae (I) to (IT) is from 10/90 to
50/50.

The type and the composition of the repeating
units constituting the liquid-crystalline polyester (B) 1is
not specifically limited as long as thé +Zquid-crystalline
polyester (B) contains the repveating units represented by
formulae (I) and (IZI) in the amount and proportion defined

above.
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20 forrmulae (1) and (=1) in the anmount and proportion

defined above. 13 The liquid-crystalline polyester

(B) used for the present invention nmay be a

conbi nation of two or nore |iquid-crystalline

pol yesters and may be a licruidi%krystalline polyester

bl end which is obtained by nelt 5 kneading two or nore
liquid-crystalline polyesters as long as each of the
constituti ngﬂlli quid-crystal | ine_polyesters contains

the repeating Untt3 tepresehted By Pornaraer(IIP) wAdd for the
(110 d h mount and _praportion defined above. In

ttéegTéléq}htlt dfip%reﬁls i B8YpotGest eFrOfBLNAHEOD 105t gt or more

(P S A PEER (0 Bedbet Sl ARG o5 ne0d e vemndliauid-
RSt aglfe 1a'rr?eﬁgypuor]]1%?% s”%gelsornos/ e n& J'chde total amount, Ofby melt
LA T
PGP ratl o2 i o EPBE T PR n PElF el e polyesters
s S S S el L L
920,20 e gl e el et () vned,

e aromati o by e Do S et T e, bedunpres ofB),  tne
MR Sl of the repeating units represented by formulae

3

(I) and (II) is 90-100 mcl %, preferably 95-100 mol % and
more preferably 100 mol % based on the *oral amount o:i the
repeating units constituting the liquid-crystalline
polyester (B).

In the liquid-crystaliine polyester (B), the
relative molar proporition of the repeating unit represented
by formula (I) to the repeating unit represented by formula
(IT) is from 10/90 to 50/50, preferably from 20/80 to 40/60
and more preferably from 25/75 to 30/70.

The liquid-crystalline polyester (B) used for the
present invention essentially contzins the repeating units
represented by formulae (I) and (II) as aromatic
oxycarbonyl repeating units. Examples of monomers which
provide the repeating unit represented by formula (I) are

o-hydroxy-2-naphthcic acid as well as ester forming
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provi de the repeating unit represented by formula (I)
are 25 6-hydroxy-2-naphthoic acid as well as ester
formng 14 derivatives such as acyl derivatives,

ester derivatives and acid halide thereof. Exanples
of nmonomers which provide the Qébeating uni t
represented by fornmula (Il) are 4- hydroxybenzoic acid
as well as ester formng derivatives 5 such as acyl

defd valives..e erivatives.and.acid halide , )
ther%%%.' r%fe?g eg?e%é%fi% rﬁﬁ??§v88nsFFFﬁfiﬁ&rﬂW@tlves and

|i oy g-¢ [ 1. yester used for the present )
iﬁ%gk?igﬁigpﬁeﬁﬂgiégﬂhosg%ﬁﬁﬁ%:%n? d TV OFrul Wed €p) provide

anthd 0. dddp By ALAMRL | ¢ BUCARONY | OPELN0. UNES) are o

aromatic  di carbonyl repeating units,~ar onBLT

r Q’%é%é’ﬂk&l?@ a%&gnaéé CW'a:‘,Tlnogé(y erS%%%at‘LOn :il:’lr?ét %’erivatives

aromati ¢ am nocar bonyl “Trepeating units, ar

di ANdN0a s ePeRt | 8gr UL Sy a5 OOBL | xydi carbonyl . . .
repeat i ng ur?Litsrand al?%ha??%é iggyxyggég?ﬁnéndlﬁ“ld'hallde
unidsredxanpl es of nononers which provide aromatic

oxycar bonyl repeating units other than those

repr esent ed @ﬁef5£5@@éaeréﬁka%ﬁ9n§[E§3?ES aromatijc_kuting the

hydr oxycar boxylic acids such as roxybéﬁ?%ﬁ??'

acl iyu 2d-hyely oxy benzoi c@cyds+ 8,20 Rydr 9x¥-2- bapht hoi c
aci d, 3-hydroxy-2-napﬁ%h€%c acfd,(4y- 28¢a° PEP™ BRe” present

hyidrescyphenybthe PEORREC tB65S represent
3' - hydr oxyphenyl - 4- benzoi ¢ aé%frEben ed by formulae (I) and

4' tHydr axephepha8i bens:o) € Achdy and, %%1* al kaxys or - §
B _ 2 v X Tng gtaX¥g T
hal ogen-substituted derivatives as we as ester o’ aromatic
f atimaxpbonyl repeating units, aromatic dioxy repeating units,
aromatic aminooxy repeating units, aromatic aminocarbonyl
repeating units, aromatic diamino repeating units, aromatic

— g

oxydicarbonyl repeating units and aliphatic dioxy repeating
units.

Examples of monomers which provide aromatic
oxycarbonyl repeating units other than those represented by
formulae (I) and (II) are aromatic hydroxycarboxylic acids
such as 3-hydroxybenzoic acid, 2-hydroxybenzoic acid, 5-
hydroxy-2-naphthoic acid, 3-hydroxy-2-naphthoic acid, 4'-
hydroxyphenyl-4-benzoic acid, 3'-hydroxyphenyl-4-benzoic
acid, 4'-hydroxyphenyl-3-benzoic acig and alkyl-, alkoxy-
or halogen-substituted derivatives as well as ester forming

derivatives such as acyl derivatives, ester derivatives and

acid halide thereof.
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ivatives such as acyl derivatives, ester
S:gzvgtives and 25 ac?d hal i de thereof. 15 Exanples
of nononers which provide aromatic di oxy repeating
units and aromatic dicarbonyl repeating units are the
same as those listed with regardo the |iauid-
crystalline polyester (A)., 5 Exanples of nononers
whi ch provide aronmatic am nooxy repeating units are

ic hv xyam nes_such as _ p-am nophenaol , L
ﬁ:ggfagpher?%géx f%%1%5-TQHSBﬁFﬁoWPlsbaﬁFﬁUlqe aromatic dioxy

' - am no- 2- ht hol , . _ .
PR hlg%lr %(C%?%h%ﬁ a‘qgﬁddéFRW@}w& KeRpatémg units are
3 tituted derivatives as 10 wel|l as ester o
Q%%E%a%%: EJfsf)rtrrrief]r?gsecler]i1vse{ie? ed"Sith RIAY| to the liquid
defﬁ?@%éﬂf?né[E§f§%5;£¥agﬁles of nmonomers which

provi de aronat’i .7 hl nocar bonyl rﬁpeating yniLs agsc
aromatic amgyg ylj cids such as p-am no enz ,
aci d, n}aniﬁ%%%ﬁégg% a%?d,%§3%?%§ﬁ n ﬁlggrafﬂfggﬂév aromatic
aci | Sat (O, ogen- . su i.tu ‘
e AT e s P P R g v oo
det4 1 r h as.asyb tivatiyes,. ester 5 amine—
dgiﬁ?dﬁ?%'d gcfggﬁa}jg%@ O;iherééo?ml_r@(aﬁpﬁl@hgﬁ‘t’_l' amino
monaEsts- Mt ch spéﬁ\ihgez%‘agxtﬂh%l 20,41 80,00 45 eRLAL 09 s pheny1
units are aronatic dlan1nF sgp as p-Jc %

I 121 38 ko ah gl am_ ) ivati
i am nonapht har one Yh. 27 o An oA BAP Al G Sheler ivatives as
mwem%iaseﬁ%&ﬁ%aﬁH/JEﬂéﬁﬁﬁbSPQrﬁ£E§°&8919§EH¥82'%%%h as acyl
as we as am de

derivatives thereof.

Examples o©of monomers which provide aromazic
aminocarbonyl repeating units are aromatic aminocarboxylic
acids such as p-aminobenzoic acid, m-aminobenzoic acid, o-
amino-2-naphthoic acid and alkyl-, alkoxy- or halogen-
substituted derivatives as well as ester and/or amide
forming derivatives such as acyl derivatives, ester
derivatives, and acid halide thereof.

Examples of monomers which provide aromatic
diamino repeating units are aromatic diamines such as p-
phenylenediamine, m-phenylenediamine, 1,5-
diaminonaphthalene, 1,8~diaminonaphthalene ana alkyl-,
alkoxy- or halogen-substituted derivatives as well as amide
forming derivatives such as acyl derivatives thereof.

Examples of monomers which brovide aromatic
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form ng derivatives such as acyl derivatives thereof.
25 Exanpl es of nononers which provide aromatic 16
oxydi car bonyl repeating units are hydroxy aromatic

di carboxylic acids such as 3- hy%roxy-Z,?-

napht hal enedi car boxyl i ¢ acid, 4-Hydroxyi sophthalic
acid, 5- hydroxyi sophtha?ic aC|d and al kyl -, al koxy-
or halogen S substituted derivatives as well as ester

f QU ativ uch as acy; derivatives, ester ,
der%pvatq‘iavrcei?ﬂ%ld arg?pde%aﬂgdet teof aécan‘plhé’éj’”&xy aromatic

MAUELR, Wi gh provide aliphat] di oxy repeating.
units are a |phat|c |o%s suchS%§‘ 10 efﬁ@leneggy88pr°xy‘2 7=

1 fcitrpning carb@khﬁﬁ§Q§gi8| Qng yﬁ%%lbgkﬁiggeﬁc1d, 5-

thereof. n addition e |1 quid- cry

haid¥e 8} 1 a3t di oX eat ijng. y §s can
obtaln)glby reacting %b sgs?éps /g’ thelg?¥%hafF' halogen-

disst r&ﬂ%ln%&ld&ﬁ&%ﬁ a 0' yathyl ene
terephthal ate and 15 polybut %Ene tergphtﬁﬁ at &5kth forming

t ke rabome Wesahided, s aé@ymtél&r%ggﬂggxyl I LEe aCIFIdS Vl:’;lt ves and

aromatic dicarboxylic acids, aronatic’ rol§

derdiatHMesie e8ieregerivatives or aC|d hallde
t hereof. The nmethod for preparing the

li qui d- cr ystmldrgies 20, POl &St RL £ A) th . - _
liquid-crystalline polyester (B)ruseﬁﬁﬂgh Svﬁggseﬁrlphatlc

| RMeNdy ONréseH0gnk mdrﬁlq:sandaggy et o, + ko 0""‘&11 thesuc:h as
art can be enpl oyed. For exanple, convention
Pelttvreneall b et ods-1Suedy. 831 §P) 1N, 6-hexanediol and acyl
derivatives thereof. in addition, the liquid-crystalline
polyester having aliphatic dioxy repeating units can be
obtained by reacting polyesters having the aliphatic dioxy
repeating units such as polyethylene terephthalate and
poliybutylene Terephthalate with the above described
aromatic oxycarboxylic acids, aromatic dicarboxylic acids,
aromatic diols or acyl derivatives, ester derivatives or
acid halide therecf.

The method for preparing the ligquid-crystaliine
polyester (A) and the liguid-crystalline polyester (B) used
for the present invention is no- limited and any method
known to the art can Dbe emplovyed. For example,
conventional polymerization methods such as molten
acidolysis and slurry polymerization methods for preparing

polymer to give ester and/or amide bonding among the above
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acidolysis and slurry polynerization methods for
preparing 25 polynmer to give ester and/or am de
bondi ng anong the above 17 described nononer
conponents may be enpl oyed. The ?Dlten aci dol ysi s
method is preferably used for eparing the
liquid-crystalline polyesters (A) and (B) used for

t he present invention In this nmethod, the 5 nononers

arL eat en sol ution and then the
SO|UtIOﬁ§%%%$gg%%%d CEGIVE the"abl PenePof yxet: The

final stepqef.t t he caryied out under
vacuum t o faé?lﬁ% %Rrgﬁgegﬁx'inh%evﬁ?gtﬁﬁepr°ferably used

(o) Vra a1 gaY c..acid water, 10 The
S| Srryq%%%éﬁggfgggfgﬁ' (ﬁT¥Qtaﬁ ?3%t%?%¥%ﬂte?ﬁ {hhtand (B)

MRRQIET $o2f erheactedsbf: a fF%%n@f?Hange f|UI |n ng% the

solid state polyner in the formof Suspe

heahoaxehangees | hadidgmady n. ei r of,the nolt
aci dol ysi s nethod or the q@%vélS??;H%bl§n%??z%ﬁl8ﬂg then the

mebhod,i ohhe PotyIeFdZi g omet, in,the for
of |lower acyl derivative %%?alnegnEXHJE%ylgilng'Then%he final

hyteoxybf anthi/Or mafhdQ H=QUPpeT |
may have preferably 2-5, a(rgf)uoreeplr@?lél?%\%ﬁy %3 wiigon vacum to

attacs l iAeetsy| abadvaDNOFer S:13¢ € WS+ Pf Ly s
for 20 the reaction. The | ower acyT der 3a?|§g§ o such  as

t beemiromerisi Y wee ert.nose prepared beforehand by
acyl ating the nononers independently or may be those

produced i nThie sleatti @dlymerization method is characterized

in that monomers are reacted in a heat-exchange fluid to
give solid state polymer in the form of Suspension in the
heat-exchange liquid medium.

In either of the molten acidolysis method or the
slurry polymerization method, the polymerizing monomer may
be in +the form of lower acyl derivative obtained by
achating the hydroxyl and/or amino group. The lower acyl
group may have preferably 2-5, more preferably 2-3 carbon
atoms. Acetylated monomers are most preferably used for
the reaction.

The lower acyl derivatives of the monomers may be
those prepared beforehand by acylating the monomers
independently or may be those produced irn +the reaction
system by adding an acyiating agent such as acetic

anhydride to the monomers upornn  preparing the liguid-
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system by addi ng an acyl ati ng agent such as acetic 25
anhydride to the nononmers upon preparing the liquid p
18 crystalline polyesters (A and (B) In either of
the nolten aci dolysis nethod or % slurry

pol ynmeri zati on nmet hod, a cataly t may be used in the
reaction, if desired. 5 Exanples of the catal ysts

i nclude organic tin conpounds such as dialkyl tin

O)S%Kae‘xllrijé b;%‘éj}’}eéﬂé} oggg ﬁgng gi aryl tin oxide;

organi c titani'um-conpoun su3 al koxy titanium

I t Lk d di de
ant | mony ???Iol’ixl%f‘“é‘ﬂg i 0RO e (e T 4 goihaf oF the

Sy TR B U8 RO LR oo < e
haf%ﬁgﬁgggg gase%%éﬁg§kgxcaiéh¥stswzﬁcg 22t2?35t i's

?::gtigﬂebgnqgﬂgﬁ fﬁe t ot ﬁ ﬁg%%%é?¥5€%g$gﬁth%$aﬁ?@an* tin
FEHUId crysta |ne po yeéf. e;;bgn%Z?ﬁ%QO dPBSLYl tin oxide)

| isgd dg 5y 91 aldsipn ﬁ%’gesggk%ﬁy Lﬁﬁ%%%%@@hggp %ﬁ&ds such as

20 invention nay b t’ai ne rrom

r%%%déy‘¥§§§ﬁluhn§n¥f étéﬁﬁiaggtgrg&gs% ox1é£ titanium

pellets, flakes or

dioxide; antimony trioxide; alkaline or alkalinc earth
metal salit of carboxylic acid such as potassium acetate;
salts of Zinorganic acid (ex. X,S80.): Lewis acid (ex. BFi);
and gaseous acid catalysts such as and halogenated hydrogen
(ex. HCLl).

When a catalyst is wused, the amount of the
catalyst added to the reaction based on the total monomers
may preferably be 10-1000 ppm, and more preferably 20-200
ppm.

The liquid-crystalline polyester (A) and the
ligquid-crystalline polyester (B) used for the present
invention may be obtained from the polymerizing reaction
vessel in molten state and processed to give pellets,
flakes or powders.

Thereafter, the liquid-cryszall'ine polyester (&)
and the liquid-crystalline polyester (B) may be subjected

PR . . .
0 the so.1id phase heating process in vacuum or under inert
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Thereafter, the Iiquid-crys-a? ine polyester (k) and
the liquid-crystalline polyester (B) may be subjected
25 to The solid phase heating process in vacuum or
under inert 19 gas atnospheres;guch as nitrogen gas
and heliur. gas in order to inprcve heat resisrLance
and the like, if desired. The liquid-crystalline

pol yester blend of the present invention is obtained

bY;aGOMREnb 88hE Pes | igquiid- 461 yﬁi@f&)éé(}g) %%ls}’rﬁékgr k(@ilﬁpdgas in

the liquid-crystalline polyester

| iogdied- gy Stpldchre nRelty estarshlgnd 9f dihe It){]]gé,enff desired.

i nvention may be obtained by nelt kneadi ng

mxture of trhe | igunduckysialallilne pPobyesker A vaRdd of the
the Iliquid-crystalline polyester (B) uSing a kneadi ng

meehiseetlOiaveRtasnBanhureb i Xeéa ieademnn 194y €the 1iquid-
screw extruder, twin screw extruder or the liKe. The

r atriys tayl Meileghtp®fyédeeti quind- crysd al kihee POLyE$i&Fystalline
(A) to the liquid-crystalline polyester (B) is from

9ol viem tBGY 2(B) pr efrereabl yod 1 @M OpétS: 101 80/ 201384 +ERN & lend of
15 preferably from90/10 to 80/20. Wen the ratio by

weihghtp wfsdrtie dniwpnidionrysy abki BetpOhyastsr Nt thdd@ing the
liquid-crystalline polyester (B) is nore than 99/1,

t el xrtesd t bfig HrequildqudBystalstiane i pel yp@l?ésbleend(A) and the
tends to exhibit less inproved 20 flowability and
priacesisafuryistys latileovpd Eppetat ur@s ansinvgen ihedidld Onachine
by weight of the licruid-crystalline pclyester (A to

t rardn qud Bacioystyaldiixee poinesier, (B)ndse | @Ssethéftruder, twin
80/ 20,
screw extruder or the like.

The ratio by weight of the liquid-crystalline
polyester (A) to the liguid-crystalline polyester (B) 1is
from 99/1 to 80/20, preferably from 95/5 to 80/20 and more
preferably from 90/10 to B(/2C.

When the ratio by weight of the liquid-
crystalline polyester {A) to The liquid-crystalline
polyester (B) 1s more than 99/1, the resulting liquid-
crystalline polyester blend tends to exhibit less improved
flowability and processability at low temperatures and when
the ratio by weight of the ligquid-crystalline pclyester (A)
to the liquid-crystalline polyester (B) is less than 80/20,
the resulting liquid-crystalline polyester blend tends %o
exhibit insuZficient impact strength.

The liquid-crystalline polyester blend of the
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the resulting liquid-crystalline polyester blend tends
to exhibit insufficient inpact strength. 25 The
liquid-crystalline polyester blend of the 20 present

i nvention consisting of the lig kg-crystalline

pol yester (A) and the liquid-crystalline polyester (B)
exhibits a nelting tenperature of preferably | ess than
350" C, nore preferably | ess than 340C and even nore 5

potdiably L 4ss,ihan S anils cetbodlion L
D S Y qong SRS T AR T SR AL cmpigrester ()
e vellins SRS TRt e e
|z o= Cr wetral | igye qualyest er (,Qsen.d:ho%nt o L esen ne€ven more

i nvention exhibits small “dielectric Toss tangeft’

highe fe-2qU8NCY o801 OAS: Sueh) as gigaher td% pands..

Specifical Iy, the dielectric 10ss tangent heasuredtgiperature

t hendelr freguensy pteteSHig1is @i prably ku%%% tpr]waer]]fe%%%ﬁly 270-

equal to 0.001 and nore preferably | ess than ‘or

t 310 WD08ndThevelh elenid | oreassrangeniookhe 1igyd- |, .o
crystal line polyester blend of thggpresen# iﬁVentﬁ%ﬁ liquid

canr et a IEasalr gsb bye £ €8pNaBL eaVi tyr perturbal | . L.
met hod 20 Further, the zod inpact strength g%égﬁ%t tnvention

el o et e e S BRNEEE p e
b ered g arest .

The 1liquid-crystalline polyester blend of the
present invention exhibits small dielectric loss tangent :in
high frequency regions such as gigahertz bands.
Specifically, the dielectric loss tangent measured at the
frequency of 1 GHz is preferably less than or equal to
0.001 and more preferably less than or equal to 0.0008.

The dielectric 1loss ‘tangent of the 1ligquid-
crystalline polyester blend of the present :Invention can be
measured by resonant cavity perturbation method.

Further, the Izod impact strength of the liquid-
crystalline polyester blend of the present invention
measured according to ASTM D256 using the bending test
plece with length of 63.5 mm, width of 12.7 mm and

i 2 4 o -
thickness of 2.2 mm is prererably greater than or equal tc

200 J/m, more preferably greater “han or equal to 220 J/m

L
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piece wwth length of 6.3.5 mMm w dth of 12.7 nm and
thickness of 3.2 mmis pr=eferably greater than or
equal to 25 200 J/m nore preferably greater than or
equal to 220 J/mrm 21 and evenjyore preferably
grcater than or equal to 250 J/m” and therefore, it
exhi bits an excellent |zod inpact strength. The
present invention further provides a |iquid-

craysd alddmenpely &l 28N Ltion _conprising the
Iiquid-crys?alIi%g%pglyesegr&%?gﬁg“céﬁ??sf%ﬁé“%'aThéo 250 J/m

lisgns d-giysd abténe pel yesheh (A q%? :E§co11 nt. Izod impact

liquid-crystalline polyester (B) e present

| itdrigdh and ot her ingredients such as inorganic
and/ or organic filler. 10 Exanples of inorganic and/or

organi c fil emnse nByeskRe! ude-glass fHb8Me, - i quid-
silica-alumna fiber, alunmna fiber,L céﬁ%o%r?Yh%?? & liquid

patragssidlmirid ansd Byddher Bﬂ@ﬂﬁniHHhBBF?E?onf!ggﬁprising the
aramd fiber, talc, mca, graphite, wollastonite,

dalieniitd;ct fya L plias s ﬁb@&ést&hﬁssbbgﬁgs’c%h%ﬁ%t'ng of the
bal | oon, 15 cal ci um carbonate, barium sulfate ané

t iltigniiuincoxy hee 11 Amongo I et e gl a8$ aEBb%hei§iquid—crystalline
preferably used because of its good bal ance of

ppsliveed tepr opeBY) i esofand we@st . pHa@ eintor g8RVEN B 6f/ Ofand  other
organic fillers nay be added to the

| iiqd b dirarstt sl $ugte: apalyesieri bl end/eempoghhi en£9f 1020
the present invention in an anmount of 0.1-200 parts by

wei ght, prefRsraipled-d00iparbaniy: Weidhir ReFgh00- Pkt Sers may
by weight of the total weight amount of the -
| ilepdldrcey ygtabbi feber, silica-alumina fiber, alumina fiber,
carbon fiber, wpotassium titanate fiber, aluminium borate
fiber, aramid fiber, talc, mica, graphite, wollastonite,
dolomite, clay, glass flake, glass beads, glass balloon,
calcium carbonate, barium sulfate and titanium oxide.
Among them, glass fiber is preferably used because of its

good balance of physical properties and cost.

The inorganic and/or organic fillers may be added
to the liquid-crystalline polyester blend composition of
the present invention in an amount of 0.1-200 parts by
weight, preferably 1-100 parts by weight per 100 parts by
weight of the total weigh®t amount of the liquid-crystalline
polyester (A) and the liquid-crystalline polyester (B).

If the amount oI the inorganic and/or organic

fillers Is more than 200 parts by weight, the moldability
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pol yester (A) and the liquid-crystalline polyester
(B). If the anbunt of the inorganic and/or organic 25
fillers is nore than 200 parts by weight, the
noi dability 22 of the resultingﬁiiquid-crystalline
pol yester blend conposition tends to be decreased or
t he exhausting of the «cylinder or die of the nolding
device tends to be increased. The liquid-cr_ylstalline
obyest bl oL ;L he ] j.quid-crystalline polyester .
D end carmos ey an Actor dr h3URh CEREYRrdser iMobKErbRe  blend

bl end conposition accord

MeYorh e eradaLx ith,one or .nore _additives, if
des?rgg%hFg?gegaﬂgFe?gng%hp%§g¥%%??%a%f tsﬁcﬁx§§ushlng of the

hi gdernaki-phat ¢ ackd [ r,.al i phat.ic ester, _higher
aIi%ha?ic anidg?eh?%hg?gaﬁ?gﬁégﬂc%ggﬁﬁeWEFEFﬂ%éFiF”i@ncreased-

pol ysi | oxanergad f{4ofocarba sin; colorant such as
dyes and pignentsfﬂgatiox dgﬁ??*bher%%+y§?éﬁ?lFQE??dVVOI the

absofbest crapt i st atlc,a i aah r.face active agent
my be adﬂ?xed. The ?e?gg%ﬁthg%éﬂgrSﬁﬁpﬁgﬁéﬁﬁnu%é§ordlng to

r efies Spkr@sehite G- 18 119é%5p1ﬁ%{$1%r} alt)gn%dﬁﬁ]igcﬁgrblv(\?ll{]}g one or

| ubri cants such as higher ati Cc ‘acid,

Eﬂm@@@té@dﬁﬁlﬁés,highgésfkéﬂhat%8ra%&%8g§%alH@ﬂgﬁﬂgﬁlubricant

fl uorocarbon-type surfactant may be a 1o

pedhet s &f Hl i gyt d=erystal Li.ng pol yester hlend or
B W SRR LR PR AL ester,

the liquid- crystalline polyes )

bedofiee sUbj @8hbRUC2QrdiRE Pel L gL 8.1 9,50 mol di ng. . )
process, so that the ggent laghéfe%%EQSﬁgléhf% 1d metal saltc,

;oqﬁ/:?szfielrﬁiflgﬁdggél ?%go?@%alrib%% deedystaldi D& e suen as dyes
and pigments; antioxidant; thermal stabllizer; uv
absorbent; antistatic agent; and surface active agent may
be admixed. The term "higher" group herein used refers to
the group of 10-25 carbon atoms.

Molding lubricants such as higher aliphatic acid,
higher aliphatic ester, higher aliphatic acid metal salt or
fluorocarbon-type surfactant may be added to the pellets of
the liquid-crystalline polyester blend or the liquid-
crystalline polyester blend compcsition before subjecting
the pellets to the molding process, so that the agent
adhere o the outer surface of the pellet.

The 1liquid-crystalline polyester blend or the
ligquid-crystalline polyester Dblend composition of the
present invention may comprise one or more additional resin

component which can be subjected to pProcessing such as
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liquid-crystalline polyester blend conposition of the
present invention nay conprise one or nore additiona
resin 25 conponent which can be subjected to
processing such as 23 nolding af the sane range of
the tenperatures as the |liquid-crystalline polyester
bl end of the present invention, unless the additiona
resin conmponent does not inpair the object of the

presentici nyentiign. fxadples,@f tdhe %h%ddﬂeh%?%theém as the
conmponents include thernoplastic resins suc as

pakyatidderypekyesher pdlQlewatst &1, Re!yP ?ﬂ_ﬁ
and denatured derivatives thereoﬁ polys Seﬁ%[ﬁﬂventlon'

pahyetkernsy foneit pohyet bek iihm g, A POl ¥3aLdgi, ‘E‘ %malr th
and thernosetting resins such as phenol resin,

resijecand ok0 pehyi nbéeseasi n.i nkhg, @mnt OfE&Bﬁ 1os of the
additional resin conponents is not |inited, my

baddetebﬁhmedk@@p@nQﬁﬁhxnﬁﬁnkhe;h@ﬁ%@ﬁﬁd-HES@SE‘XS_l resins
Typically, such additional resins may be a he

| isquihd- es y bl yamedppl yest eést ot enh O yd a1, » henylene
| i qui d-crystalline pol yester blend conposition I fl%?

artapountndl Qichdl0rpart sebyvuei9bs, RiRLIAD! Y 1
0.1-80 parts by weight per 100 parts by wei gt of the  To"e:

t pbalyewteghtil fameyunto®f yétieet i i d=Crysd abbhB8mideimide, and
pol yester (A) and liquid- crystalline polyester ?E . ’

Theekmguedtthystralsiinie polyess epnbhend <20 ,C0 Ltian,
of the present invention nay be obt ai ned b? §§§§g‘f¥l_n and

t belynoddani ee and/ or oT@@nlﬁméuhter§‘ a@ﬁét'%ﬁﬁﬁi”BLaW resin
ot her resin conponents to the liquid-crystalline

pobyeshents is not limited, and may be determined dependent
on the intended property. Typically, such additional
resins may be added to “*he liguid-crystalline polyester
blend or the liquid-crystalline polyester blend composition
in an amount of 0.1-100 parts by weight, preferably 0.1-80
parts by weight per 2100 parts by weight of the total weight
amount of the liquid-crystalline polyester (A) and liquid-
crysta-lline polyester (B).

The liguid-crystalline polyester blend
composition of the present invention may be obtained by
adding the inorganic and/or organic fillers, additives and
Other resin components to the liquid-~crystalline polyestexr
blend consisting of the liquid-~crystalline polyester (A)
and the liquid-crystalline polyester (B) of the present

invention and melt kneading the mixture using & kneading
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bl end consisting of the liquid-crystalline polyester

(A) and the liquid-crystalline polyester (B) of the

present 25 invention and nelt kneading the m xture

usi ng a kneadi ng 24 rmachine su%tg1 as Banbury m xer,

kneader, single screw extruder, tw n screw extruder

or the like. The inorganic and/or organic fillers,

additives and other resin conponents nay be added to

t headH i d-s. 56T ysd al i ne. .pol yester blend consistin

of the quusid crystall iﬁ”&’ol yrgg%gF'(A n8%§efhe sindle screw
| i espti ey, Stabdd Necr 09 Yest el £ B) 2 be adni xed

to the nolten m xt uI?e of tlheeTi%qﬁi ggg?@%f%l‘l i ne

pol yester (Anandntheshiauigs stal i ne polyester L
(B) upon nelt knead ES 10 #h%ﬁcf%/qh?g-acrlfst%%ﬁres’ additives
paliesbenehl engs 0f Idigpddeauid- prystal | ine pol yester .. .
bl end conposition of tﬁ)enepr ese%tgxli n%éentaldgr?%rm Opghe ligquid-
pPrecessed [ide a et dongl; ne i ve nolded e
article, film Igglcrasét, bonded&?@ext{:?léggﬁ e ©fikehe 1iquid-
Farr el ighe | NpeELEQRPDI ding oL _gxtruysion, .15 . :

t echni ques may Ee pr ef er abﬁdf}useéégTheﬁe ligiid-crystalline
| ipguiyd-sareyst @b ) | BRAPAYLHera Bl £084 0 ot RS 1o -

| i quid-crystalline pol yester blend cr(%ﬁ'pg%”t "5 O (e ture of
pregmentliquemtdepsexhi bids gxeekblent diglectri L au
properties in %lmséh frequenlgy ?e_gi %%s a(g\”welamga_s High 1iquid-
| npacit Anrieng tde 230 andk- g@nd dggrglrgglprgg(%géﬂm lity and
therefore, is suitably used for manufacturi n%

el ectroni c pmid s 1Qfquat-@a. 5 10GHLEC , trate and
the |ike which use%i gh fr‘equaency By SRY " 318N o

liquig~-crystalline polyester blend composition of +the

he

cr

present invention may be processed in a conventional manner
to give molded article, film, sheet, bonded textile and the
like. For example, injection molding or extrusion
techniques may be preferably used.

The liquid-crystalline polyester blend or the
liquid-crystailine polyester blend composition of the
present invention exhibits excellent dielectric properties
in high frequency regions as well as high impact strength
and good molding processability and therefore, is suitably
used for manufacturing electronic vparts of antenna,
connector, substrate and the like which use high frequency
signals.

The present invention is further described in

referencec to the foilowing Examples.



10

15

20

25

signals. The present invention is further described in
25 reference to the follow ng Exanples. 25 1In the
Exanpl es and Conparative Exanples, nelting tenperature
(Tm, deflection tenperature under |oad (DTUL),

tensile strength, flexural strength I zod i npact
strength, and dielectric |oss tangent (tans) are

assessed by the 5 follow ng procedures. i ) Melting
tenperature fplra)e & gifSerenyi @gmﬁgﬁggi\pg ?xampl es, melting
cal ori meter Exstar 600 (Set ko I'nstrunents

ChidbetaRany) Oimit, h%esﬂr@cﬁlycﬁ)ﬁ Qém%QLSgtg?t\—“ ﬁgdb? ysed. (DTUL) ,
The LCP or LCP blend sanple to be 10 exam ne

heatiad fd 05 ek QO t LIPLHAL YN & BlorR At e Ay t strength,
20"C/ m nute and endotherﬁ1c peak ed% IS rec%?%%ﬁ Streng

Thereatiienectthe csanps e itmrkeptt at %t%ﬂ@”pgffét W €5 20529C by the
hi gher than Tml for 10 m nutes. en the sanple iIs

caalladbwirn masndaimeyature at the rate of 20C/ minute.
Then, the 15 sanple is heated again at a rate of

20" Chve ttitrey  + dopgkotaderyd c(mpepk found in the final step
is recorded as nelt point (Tnm) of a

|'i qui d- crysteid idief MoletesteT ofadnihy quhdociystak! m%tar 6000
pol yester blend. 2) Deflection tenperature under |o

( DBk 0L Testupéece Wt b, | engbla,ofgab2h ) nmar Wik hsa{ne type of
12.7 nmm and t hi ckness of 3.2 nmm was nDIded froma

| iRf§ ddegiyst ald i neegol yeBher lmendron,c® blend sample to be
l'iquid-crystalline
examined 1s hneated from a room temperature at a rate of
20°C/minute and endothermic peak (Tml) is recorded.
Tnereafter, the sample is kept at a Lemperature 20-50°C
higher than Tml for 10 minutes. Then the sample is cooled
to room temperature at the rate of 20°C/minute. Then, the
sample is heated again at a rate of 20°'C/minute.
Endothermic peak found in the final step is recorded as
melt point (Tm) of a liquid-crystalline polyester or a
liquid-crystalline poclyester blend.
2) Deflection temperature under load {DTUL)

Test piece with length of 127 mm, width of 12.7
mm and zthickness of 3.2 mm was molded from a liquia-
crystalline pclyester blend or a liquid-crystalline
polyester using injection molding machine (UH 1000-110,
Nisseil Plastic Industrial Co., Ltd) . Detflection

temperature was measured using the test piece according to



[Ga]

10

15

20

pol yester using injection nolding machi ne (UM

1000- 110, Nissei Plastic Industrial Co., Ltd).

Defl ection 25 tenperature was neasured using the test
pi ece according to 26 ASTM D648>EJ§nder | oad of: 1.82
MPa and heating rate of 2C/ mn.”3) Tensile strength A
dunbbel | - shaped specinmen with thickness of 2.0 5 mm
shown in Figure 1 was nolded froma I|iqui d crystal line
palyrst efc 4l epdqagr a q ryst alline yeste

using injecti oﬁgrml %Jil)%cgi %ﬁéhﬁneﬁ IaMDﬁL %?iglng rate ot
Sumd gy Heavy I ndustries, Ltd.) with a clanping
pressure of 15 ton, cyli nder tenperature of 350C and

di® tesmperad wie- {0 C. 10 Tensile strength was
measur ed using the speci men by using | NSTRON5567

(Uni ver sal Dfsﬁﬁﬁﬁbﬂﬁﬁhéﬂgpphn%g gqm% pap (Go. ?%lsﬁn%gs of 2.0

with spar. distance of 25 |ng ra

My $howk) Ehemb@lrestje@gghm%@ n tes ece .
with length of 127 nm wi dth d%% ka'I#’(rnrmg“l %ng %H‘lgkﬁéé’s?tallme
ofpﬂxaemms)lmbdearfr@mquu% ggﬁ%%
pol yester blend or a |iquid-crystalline yest
usiinge 4w cec trvold 1704 dinAghIBehi (e TMall MAT, AP64 15 -
Suni tomp Heavy | ndustries, Ltd ) W th cl aé\n%llP Sumitomo Heavy
prlesBiateriofs , 20114 . t)onw&&ﬁl | pder1 5RPPRY atr 350

and die tenperature of 70C. Flexural streng% on 15 ton,
mesluimett racomimth ek dioe ASTMB 50780.and die temperature of 70°C.

%yester using

Tensile strength was measured using the specimen by using
INSTRON5567 (Universal testing machine, Instron Japan Co.,

Ltd.) with span distance of 25.4 mm and pulling rate of 5

mm/min.
4) Flexural strength

Bending test piece with length of 127 mm, width
of 12.7 mm and thickness of 3.2 mm was molded from a
liquid-crystalline polyester blend or a8 liquid-crysta’line
polyester using injection molding machine (MINIMAT M26/15,
Sumitomo Heavy Industries, L:=d.) with clamping pressure of
15 ton, cylinder temperature of 350°C and die temperature

of 70°C. TFlexural strength was measured according to ASTM

D780,
5) Izod impact strength

The certral part of the same tes+t piliece as that

used for measuring deflection temperature under load was
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5) lzod inpact strength The central part of the sane
test piece as that 25 used for neasuring deflection
tenperature under load was 2.1 wvertically cut in the
length direction to give the testt piece with |length
of 63.5 mMmm width of 12.7 mm and thickness of 3.2
mm | zod inpact strength was neasured according to
ASTM D256 using the test piece. 5 6) Dielectric |oss

t@@%@”kaﬁhgnbfuéihﬁk shapad 83t @i?&@t%&kh*hﬁnggbeOthe test
85 mMm th of 1.75 mm and thi ckness of 1.75 mm was

nplided frofha 1bhguhd-6rysialding, polygstier JHend ar gy, ang
| iquid-crystalline polyester using injection molding

maehickeeGBSAY, B sseim. 10 Pliasid cinpgyst GidlenG@®h was measured
Ltd.). The dielectric loss tangent at 1 GHz was

maasvired ngsiteg AdTe tese pikee; Wild vest op: cpet wor k
anal yzer (Agi lent Technologles Japan, Ltd.) according

t @)r @denantcrdayilos perdnydrat | ot hod. I n the
Synt hesi s: Exanpl es and Exanples, following 15

abbr evi at i ossiarke-isgekd [ kkgti dotayst aliltdme1palyast®f 85 mm,
resin monomer] 30N6: 6-hydroxy-2-naphthoic acid POB:
4viiyidhoxfbénZdi cracird BR ckhels thhydr DXy phesyho1@8s from a
HQ hydroqui none TPA: terephthalic acid Synthesis
ExXdmplig-trystalline polyester blend or a liguid-crystailine
polyester using injection molding machine (PS40, ©Nissei
Plastic Industrial Co., Ltd.). The dielectric loss tangent
at 1 GHz was measured using the test piece with wvector
network aneglyzer ({Agilent Technologies Japan, Ltd.)
according to resonant cavity perturbation method.
In the Synthesis Examples and Examples, following
abbreviations are used.
[Liquid-crystalline polyester resin monomer]
BON6: 6-hydroxy-2-naphthoic acid
POB: 4-hydroxybenzoic acid
BP: 4,4'-dihydroxybiphenyl

HQ: hydroquinone

TPA: terephthalic acid

Synthesis Example 1
The synthesis of LCP-I (liquid-crystalline volyester (A))

BON6, BP, EQ and 7TPA were fed in a reaction
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The synthesis of LCP-1 (liquid-crystalline polyester
(A) ) 25 BON6, BP, HQ and TPA were fed in a reaction
28 container equipped with an agitating device with
torque- neter and a condenser in.the ratio shown in
table 1 so that the total nonofdr anount was 1840
mol . Then potassium acetate 7.55 a (22.6 ppmto the
total armount of the 5 nobnoners) and acetic anhydride

LA MOLeS (b NG Lol al, ampunt, (IR 8s) ok with torque-

1
hydr oxy group nonone

' ' | i zed, under the .
?g([étt%lln%rh'd Ehgzlcfﬂa(etnbgeerra\g?rs qge ég%{:%éngoﬁahﬁl an,le 1l so that

| 'ow ng condi tion. e
i P TPA kg 18 73.8 3.1 70.3 .
Egﬂggegﬁ£g%{gmgggﬁFg,fgghTG Uﬁagr {%ﬁgnppﬁogen*her‘ potassium
atymspher e, the | xtyre was —heated fromroom .

tenperature 't o 150C ovéer 1:%%ur“%ndt%%pﬂxnﬁﬁhlgﬁéuﬂﬁghOf the
' it t 50C oyef.seven hours w :
Sl T S s Yt R ffiethe total
d tg _over .90 m nutes. en ,
e s Dentna st B hed P e B Sies were added

| Z| eactio s L& nated. The resultin
PO Er e FaIOTGd T o PHe G af hér o YREFArGY difler che

t R 13hands Wl f Wy to give pellets of a

liquid-crystalline polyester. As a result,
apRLYe MRt ey dhearetd cal,,amount, of acetic acid was

BON6 BP HO TPA
kg 187.2 73.8 3.1 70.3
mo: % |54 21.5 1.5 23

Under the nitrogen atmosphere, the mixture was

heated from room temperature to 150°C over 1 hour and kept
at 150°C for 60 minutes, then heated to 350°C over seven
hours with distilling out the by-product acetic acid. Then
the pressure was reduced to 10 mmHg over 90 minutes. When
the torque became the predetermined level, the polymerizing
reaction was terminated. The resulting polymer was removed
from the container as strands and the strands were cut to
give pellets of a liquid-crystalline polyester. As a
result, approximately theoretical amount of acetic acid was

distilled out.

Synthesis Example 2

Synthesis of LCP-II (liquid-crystalline polyester (B))|

!
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20 distilled out. Synthesis Exanple 2 Synthesis of
1,CP-11 (liquid-crystalline polyester (B) 29 POB and
BONG were fed in a reaction container equipped with an
agitating device with torque-netgr and a condenser in
the ratio shown in table 2 so that the total nononer
anount was 1840 naol. Acetic anhydride 1.03 fold 5
noles to the total anount (noles) of hydroxy groups of

the rnononersparesgq adeeft t Q. the £opt ainer he..mi xt ure §
was pol ynerized under the fol Iovvlé)ng %ondlt;gon A gontaines

2% 191 EXagR! g2t MORQTEfe ¥ ALL 0,5 POB K
T SSUMRRS L SXAPR, Bt aTna i, n%t?qoggr? S)%s Rister and a

t ke iets¥re Wasthd0-heatedfdpm 1,00 rapung .
150C over 1 hour and kept ecl)tr 15{0% E gg teh to the total

t Rem o dinoheat Gdst q ePGuuh t h thj:e?"éiclz l Eﬂgggﬁadteh%[ 03 fold

by-product acetic acid. Then the 'nixture wa

23C f0re B0 wd N es:  ThehRal tGka ke o T & 8 “ne
heated to 32:5C over five hou(rs © hen hyllyg pre SUre” of the

Wais icdce dwt 0 20, JHEdD Q&ertgg'gdﬁg§¥heﬂmen'hﬂg mixture was

torque becane the predetermned |eve

PRIOVRIE ARG UrRRG it®e Was & idat&eh: dhe, resul ting
pol ynmer was renoved fromthe cont al ner as strands and

t IrerSty ands Wit Gl Etx%.m;g‘_eveZ p%ﬁaﬁepfr@tlo

|Hguid-crystalline polyester

POB BONG

kg 185.7 93.6
mol % 73 27

Under the nitrogen atmosphere, the mixture was
heated from room temperature to 150°C over 1 nour and kept

at 150°C for 30 minutes, then rapidly heated to 210°C with

distilling out the by-product acetic acid. Then the
mixture was kept at 210°C for 30 minutes. Thereafter, the
mixture was heated to 325°C over five hours. Then the

bressure was reduced to 20 mmHg over 90 minutes. When the
torque became the predetermined level, the polymerizing
reaction was terminated. The resulting polymer was removed
from the container as strands and <he strands were cut to
give pellets of a liquid-crystalline polyester. As a

result, approximately theoretical amount of acetic acid was

distiiled out.

Synthesis Example 3
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20 result, approximately theoretical anpunt of acetic
acid was distilled out. Synthesis Exanple 3 30
Synthesis of LCP-111 BONG, POB, BF, HQ and TPA were
fed in a reaction container equipped with an _
agitating device with torque- t'er and a condenser in
the ratio shown in table 3 so that 5 the total nonomer
amount was 1840 nol. Acetic anhydride 1.03 fol dfrr?lhes
t dotal, amunt. (ol es) of hydroxy groups o e
rrgsn%rtrr}%résol\/\sgroe ad’d‘ed‘lt(o t he contai ner. Theh m x#ure was
[ t_o
pol yneri zed S@ ndi_t.i as tha - ‘
Synt hesi s Exanpl’e l51 to g?‘;e @eFP& gﬁ’é‘ were fed in a reaction

O ester res _
L\L)%%%&étilt giﬂtl g%?étl cgrya%r%u atgltoaf %&%t ggvé&ed Whls: torgue

4 cCO I 3 L& 3 n at
SRR T - o
1.

nd0 48t 41 120k okér6 k9 fasS hydr
g?/dnté)h/oes?s of LCP- IZ'\]; B(]\?gll BP" and A were fé $hiq anhydride

reaali ofiocantings tequipped- Wih ap.agit ag %r; .d v. hydrosy
with torque-neter and a condenser In the ra

1840 .
| gitadpe df S@hbhﬁoﬂdﬂr%rtsm@dareg%ﬁgqgo Yzaﬂmggte Vc\@o%t The

ca e
nol . Then potassium acetate 7 e -
t odiat b ws @o i MMNURISe AL ACEILE condition as that of

Synthesis Example 1 to give pellets of a liquid-crystalline

polyester. As a result, approximately theoretical amount

of acetic acid was distilled out.

Table 3: Synthesis Example 3, monomer ratio
BON6 POB BP HQ | TPA
kg 171.2 30.8 60.4 2.4 60.3
mocl % 49,4 12.1 17.6 1.2 19.7

Synthesis Example 4

Synthesis of LCP-IV

equipped with an agitating device with torque-meter and s

condenser in the ratio shown in table 4 so0 that

BON6, BP

monomer amount was

(22.6 ppm

anhydride 1.03 fold moles to the total amount

and TPA were fed in a reaction container

2840 mol.

a

the total

Then potassium acetate 7.60 g

To the total amount of

the monomers)

and acetic

(moles) of

hydroxy groups of the monomers were added to the container.

The mixture was polymerized under the

Same condition as
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anhydride 1.03 fold noles to the total amount (noles)
of hydroxy groups of the nononers were added to the
container. The m xture was polynerized under the sane
condition as 31 that of Synthesis Exanple 1 to give
pellets of a liquid- crystalline polyester. As a
result, approximately theoretical anmount of acetic
acid was distilled out. Table 4: Synthesis Exanple 4,

MBAQRE, A ad 0t hds BONG . BRLTRA K9.167,2,749,0,70, 3 ol .
54 23 23 5 Exanples 1-3 gngAégnﬁéra:ﬁﬂe 1Z ok as °f andilqu a

2ckGBrh1andel CRs &1v@§fﬁenlxed hQ the r§tt?knéadgelgrox1matelv

shown in Table 5 and t m xture was mel’

UshBag rbw BaSCE tr { a ;
W.‘)rksr 10 ETDaﬁmgfﬁééggsﬁéﬁg%iggbl%hg?g Q?Qt§&f§d out.

| irguid- arystalthicRs s ROIBSEer, b'rﬁ‘&gom&fnPs‘l Live

Exanples 3-6 The liquid-crystalline polyesfers LCP-I
LCP- |\ B3NS oht aj NB& by the ISPRRhesis Bxanples 1-4

i KHout bl Ehtli g 2778 -Subj ect @0t ® t he neasurenents

f mpe| £i NP4 enper at UR8, defl eckBon tenperature -under

| oad, tensile strength, flexural strength, |zod

i mpact strength and dielectric | oss tangent by the

?ggﬁgggﬁgoé-%saﬁé@%@%&é%a£y¥%r £§&£fégff ag Ehomn in

LCP-I and LCP-II were mixed in the ratio by

weight shown in Table 5 and the mixture was melt kneaded
using twin screw extruder TEX-30 (The Japan Steel Works,

LTD.) at 350°C to give pellets of a liquid-crystalline

polvester blend.

Comparative Examples 3-6

The liquid-crystalline polyesters LCP-I to LCP-IV
obtained by the Synthesis Examples 1-4 without -blending
Were subjected to the measurements o= melilting temperature,
deflection temperature wunder 1load, Tensile strength,
flexural strength, Izod impact: strength and dielectric loss

tangent by the same method as Cxample 1. The results are

shown in Table 5.

Table 5: Physicalities of the liquid-crystalline polyester

blends and the liquid-crystalline volyesters
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Table 5: Physicalities of the liquid.-crystalline

pol yester blends and the |iquid-crystalline

pol yesters 32 Exanple Conparative Exanple 1 2 3 12 3
4 516 0 BONG 50.8 49.5 48.7 4%22 39.1 54 27 49.4 54
O POBS8 .7 12.1 14 3 21.2 40 73 12.1 - 1D BP

18 9 17.9 17.3 15.2° 9.7 21.5 - 17.6 123 HQ 1.3 1.3 1.2

10715 - 1.2 - TPA 20.3 19.2 16.5 16.3 10.3 23 -
7123 0 r L@Ham®@386 83.3 E@mbéﬁhﬂﬁ&zMM%mpléO 14
7125 .50 - 100 - 12 1cA3I1 - 13100 [-4 LcPf sV 6

- § Lt BONS . . |-5019¢ 49r~, - "ﬂm4@"€) 315 338 30©27308] a5.2 | 54
1280| 398 280 2#773522.DIUl4.(3 ©r1275] 248 214 21A234 15,1 | =
307 180 151 3428.3dnsibe PG 496.27/s 2562 2#>x 471 29017 ¢ 23
278 149 strength (MPa )| FIExXyrah 208 20972207185 190 1
20? 0Pal85 Z21Qo.3 [ 19.2 [18.5 | 16.3 [ 10.3 |33 — 19.7 |23

H

- ;

- i

o j

E LOP-1I 90 86 83.3 | 75 50 100 — — —

2 [Terx 10 14 16.7 | 25 50 - 100 | — -

e [LCP-II _ — — — — — — 100 _

£ [EeEv _ — — = _ _ — — 100

B

Tm (°C) 315 313 309 308 280 343 280 277 252

DTUL (°C) 275 [ 270 274 277 234 307 180 152 342

Tensile 270 | 290 277 252 245 271 290 276 149

strength

(MPa)

Flexural 208 | 209 220 195 130 204 165 185 210

strength

(MPa)

Izod (J/m) 275 | 277 255 138 148 170 300 190 78

tan & 0.4 0.4 0.5 1.1 1.2 0.5 1.3 0.7 0.6

(x1073) x2 '

*1: Mornomer ratio is a value after blending with regard to
Examples 1 to 3 and Comparative Examples 1 and 2.
*2: tan & is a value measured at 1 GHz.

Comparing Examples 1 to 3 and Comparative
Examples 1 <o 3, it is found that the liquid-crystalline
polyester blends comprising LCP-IT (Comparative Example 4)
i1n amounts of up to 20 wt % of LCP-I (Comparative Example

3) exhibited good mechanical properties such as tensile
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strength (MPa) 1zod (J/m 275 277 255 138 148 170 300
190 78 tan 50.4 0.40.51.11.20.51.30.70.6
(X10-3) *2 *i: Monomer ratio is a value after bl ending
with regard to Exanples 1 to 3.,and Conparative
Exanples 1 and 2. *2: tan b is 2-°val ue measured at 1
GHHz . Corrpari ng Exanples 1 to 3 and Conparative 5
Exanples 1 : it is found that the

I d [ LCP- 1
('ngﬁpég}égl \S;Eelﬁgxlﬂﬁx rﬁlye“:’Eegﬁg& nes CO raltlgl %%GQ}GI‘J.C loss

of e ( yagiv | e exhl |ted good
th-thanl cal %‘F%%er%% eghg‘dlél;}r% ltcg‘gnﬁ | & %rglfl?EhﬁﬁﬁlﬁnélmDrOVEd

small dielectric |oss tangent
(tang asp%#w “%n -1 and dramati cally inproved
| zod i npact ghne{!agt ari Exanple 2 and o
Conpar ati ve arrpl e iﬁgi&{ ln% f ?%at tﬂgnd Comparative

[ ysalllne Iy bl of _Exanple 2 which
vvangg%tlgelr ne%l by Bl en P&LLL%; ti‘r?% LEPG | ekAPBAfEgystalline

S r | g ef lection tenperature ,
u%r\}él%taé(}r %EL:{{%A ftoSlﬂlfaln#dl%_‘ 2 ‘t‘q%ngllll‘%a&?’éﬁggﬂed by blending

f liegural Sg4r ef n at 10. strenthto
| i qui d- cargst g%l nlg %}ébéggttee:ap b= RV eact i %@ClUdlng

Examl &5, o1l hoegﬂao&Pgtﬂ?ger‘yﬂq oy °§%°f g h%se

pol yesters are approxi na e sa

tensile strength, flexural strength and Izod

re51stance)

impact

strength to the liquid-crystalline polyester (LCP-IV) of
Comparative Example 5, though the monomer ratios of these

two polyesters are approximately the same.
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34 WHAT IS CLAIMED I'S: 1. A liquid-crystalline

pol yester blend, which is obtained by conbining a
liquid-crystalline polyester (A) and a
liquid-crystalline polyester (B%4such that the ratio
5 by weigh: of (A)/(B) is 9/1 t0 80/ 20:
iquid-crystalline polyester (A which consists of
aromati ¢ oxycarbonyl repeating units, aromatic di oxy

I eRed iRy HRihe NG .aromatic dlcarbonyl repeating
units, and contains 40-80 nol % of the repeatlng uni t

rqpresentednlo Qﬁuggrggb@tghhl?%se g?a cFy??%VFPneWthh is

r epeat [ ng units™ “constitutin

p@ﬁ#§¥n<1 ﬁ@ coﬂﬂ(ﬁﬁﬁgcgySt diéK%P %%géeﬁﬁ(éklyester (A)

whi ch comprises repeatihg units repr

f‘ﬁﬁ@“é*ﬁf&&lannu%§l£ 11%@eﬁ§59egggrnnlg dﬁ%ﬁgortlonche ratio

of the total repeatin

%edOQy qurmg aes(lg)c/alndcgléa/?@sed on the

total armount of the re peating units ‘constituting the

||qu'd?ﬁﬁﬂﬁﬂiﬂéﬂyg%é%ﬂf%ﬁﬁtSgl&QLfe§ grgpter than %%ns sts of

equal to 90 nol” % an prop %lon 5t¢
SIS IO I PR Y G e ason
repeating units and aromatic dicarbonyl repeating units,
and contains 40-80 mol% of the repeating unit represented
by formula (I) based on the total repeating units
constituting the liguid-crystalline polyester (RA) ;
liguid-crystalline Polyester (B) wihiich comprises
repeating units represented by formulae (I) and (II),
wherein the molar proportion of the total amount of the
repeating units represented by formuiae (I) and (II) based
on the total amount of the repeating units constituting the
liquid-crystalline polyesier (B) is greater than or equal

to 90 mol % and the molar proportion of the repeating units

represented by formulae (I) to (II) is from 10/90 to 50/50.

X CC{
? (I)
\\O =
//\‘/CO\
o
N
~o

2. The liquid-crystalline polyester blend according
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2. The liquid-crystalline polyester blend according 3s
to claim1l1, wherein the aromatic oxvcarbonyl repeating
unit contained in the liquid-crystalline polyester
(A) is solely the unit represegted by formula (1) 5
3. The -iquid-crystalline polyester bl end accordi ng

to claim2, wherein they aromatic di oxy repeating unit
contained in the liquid-crystalline polyester (A is

at. . | gast. one unit which is sel ected from ,
thé)gr%%b qboﬁ%?%?%%%ng? %O?%beatfﬁavﬁﬁgP§y repeating unit

repnese&d ny e 10 %g&lp anig%gﬁg%ﬁﬁ sg%%tg%#eas solely

and the aromati c dica onyT r epe

i rend NG 4 Ul g CL Y, \Aﬁh QefoP:Ru gster (A) is at |east
IC

one repeating unit ecte ‘fromthe group

consi sting of the repeatlng unlts represented by the

foll owi ng fornul ae (4) to (6) (1) (2) (3) - 0-<D O

1130 0 11_~ ¢} )

co"~~ is 4. The Flag) %sta ﬁ%e pol y%%%%ﬁfggiﬁﬁd according

aceor diing,, te an n f erein the
mol ar éfggbr?lonwhgfg%ﬁ ?%?aqﬁg%%ﬁn oﬁﬁﬁﬁg’réﬁ@%ﬁqﬁfg unit

;J hr&ectr?toatflgﬁiﬁfrgﬁtn?gmoebyl Jh@?:[ qul. ¢ 95(:&3. 13pd (1:!o| fvebs%seerd ?Zr-\l) is at

least one repeating unit which is selected from the group

consisting of the repeating units represented by the

following formulae (1) to (3) and the aromatic dicarbonyl
repeating unit contained in the liquid-crystalline
polyester (A) is at least one repeating unit which is

selected from the group consisting of the repeating units

represented by the following formulae (4) to (6)
(1) (2) (3)
DS S e
—O —
_ W
(4) (5) (6)

ZR X

Q.
e () s

4. The ilquid-crystalline polyester blend according
to any one of claims 1 to 3, wherein the molar proportion
of the total amount of <the repeating units represented by
formulae (I) and (II) pased on the totzl amount of the

repeating units constituting the liquid-crystalline
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+ 2C repeating units constituting the |liquid-crystalline

36 polyester (B) is greater than or equal to 95 nol

5. The liquid-crystalline polyester blend according

to any one of claims 1 to 4, wherein the nelting point
5 determ ned using differen-L.. Jial scanni ng
calorinmeter (DSC) is |l ower than 350C and the

defl ection tenperature under load is 250-310C. 6. The
| bauiv@sararst @)l i ng Sest.er nd.aggor di 040

aﬁs gﬁé of clalns 1&?2 5, mh%?%?ngfheﬁgzgdgg : PEQ
strength neasured according to ASTM D256 usi ng the
bendi ng test piece mﬁth | ength of 63.5 mug, wi dth of

12..7 mm and tHhi tKAe 31:21FiS r
equal to 200 J/m 15 7 T% IqUIS gg{/lgt%ts%lert k@fez%l according

paloyesher ddleensr acaargisng; tﬂb any qpeofi.cl ahos l.lng point
6, wherein the dielectric loss tangent neasure

t kie tareguent i safngl (3 disimgi 4 Dessbhkn S@é‘PSE‘ﬂE%Er (DSC) is
piece wwth length of 8 mm w dth of %5 nm and

t Rioekresshaof IAST5C rTmldiSL_h@Sﬁéﬂa}:TQl!‘OIﬁqﬁ@llpéloagijthd load
20 8. Alicruid-crystalline polyester blend

COPA@IU-3dr “aonpri sing 100 parts by wei ght of the
liquid-crystalline polyester blend according to any

one of clains 1 to 7 and 0.1-200 parts by wei ght of

at | east one inorganic and/or 25 organic filler. 37

9.6-.The I|i quithecrysdqaldiaeypobyesher doligRG-er blend according
to any one of claims 1 to 5, wherein the Izod impaczt
strength measured according to ASTM D256 using the bending
test piece with length of 63.5 mm, width of 12.7 mm and

thickness 0f 3.2 mm is greater than or equal to 200 J/m.

7. The liquid-crystalline polyester blend according
to any one of claims 1 to 6, wherein the dielectric 1loss
tangent measured at the frequency of 1 GHEz using the stick-
shaped test piece with length of 85 mm, width of 1.75 mm

and thickness of 1.75 mm is less than or equal to C.001,

8. A Iliquid-crystalline polyester blend composition
comprising 100 parts by weight of the liquid-crystalline
polyester blend according to any one of claims 1 to 7 and
0.1-200 parts by weight <f at least one inorganic and/or

organic filler,
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conposition according to claim@8, wherein the
inorganic and/or organic filler is selected fromthe
group consisting 5 of glass fiber, silica-alumna
fiber, alum na fiber, carbon fiQer, pot assi um
titanate fiber, alum niumboratée fiber, aramd fiber,
talc, mca, graphite, wollastonite, dolomte, clay,
gl ass flake, gl ass beads, glass balloon, cal cium
carbonate, bariumsulfate, titaniumoxide and a
conbination 10 thereof. 10. The liquid-crystalline

pal.yester blwend COE@%ﬂﬂdiﬁk§§%§¥fﬂﬁ@ to %5¥§gé%%5" blend

wherein. the inorganic filler is glass fiber.

A gmlrded wardh checebtiaingable by mml digng in i '
l'iquid-crystalline polyester blend aécor%?ﬁal¥oigﬁ§ rnorganic

ormfor Jrajars d 110 Fe®r: § hee | barig- sryst afLi st
pol yester bl end conpositioneaccording to“é%yagﬁgpoFonSlStlng

cleeil mELaBdt & tkbr, 20 112 cahe il Agds g i cl Qlaﬁg%dlf?%&? carbon

claim1l, which is antenna, connector or substrate. -
fiber, potassium titanate fiber, aluminium borate fiber,
aramid fiber, talc, mica, graphite, wollastonite, dolomite,
‘clay, glass flake, glass beads, glass balioon, calcium

carbonate, barium sulfate, titanium oxide and a combination

thereof.

10. The liguid~crystalline polyester blendg
composition according to claim 9, wherein the inorganic

fillexr is glass fiber.

11. A molded article obtainable by molding the
liquid-crystalline polyester blend according to any one of
claims 1 to 7 or the liquid-crystalline polyester blend

compositior according to any one of claims 8 to 10.

i2. The molded article according to claim 11, which

1s antenna, connector or substrate.



