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1 SPECIFICATION LIQUID-CRYSTALLINE POLYESTER BLEND
Technical field The present invention relates to a liquid- 5 crystalline
polyester blend which exhibits excellent dielectric properties in high
frequency regions as well as good impagt strength and molding
processability. Background of the Invention 10In modern societies,
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. In order to treat the extrabeliaryingreasaiof information and
telecommunications technologies, the 15frequency of signals used for the
transmission is Betemity Rk EL AlskiateriasEd D RRE nfokikEon
mun|c§t| n d vices employing such a high frequency, engineering
pﬁ}a Sticsw eX %It excellent dielectric 20properties in high frequency

s pecih B.cigahertz bangs) aleact aenyion  The engingering 5,

plastics also exhibit good productivities and lightweight properties and

dherefere] they are expected:to berapplied foirchassis andipackage afycellent
communication devices and 25electronic devices as well as for dielectric
¢k@¥qg@qh@ Plikperties in high frequency regions as well as

good impact strength and molding processability.

Background of the Invention

In modern societies, 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 high frequency,
engineering plastics which exhibit excellent 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
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Among the engineering plastics, thermotropic liquid-crystalline polyester

resin (which is called as liquid-crystalline polyester resin or LOP

hereinafter) has 5 the following excellent properties and is especially

expected to be suitable for manufacturing devices which use high

frequency signals: (1) excellentdielectricproperties:therelative

permittivity (sr) is constant in the frequency regions 10employed and

dielectric loss tangent (tan5) is small, (2) good physicalities: mechanical

Jpreperties including low-expansion property(dimensional stability),teat

resistance, flame retardancy and rigidity are good, and  (3) good

molding flowaBiRjSwhiEh allows groeessing of 15melded asticleschaving t ropic

down-sizing and thinner parts, Among the liquid-crystalline

oNesteFedis i ery HaNiHE PoResters Bbmprisiiyialargesameadtiotd  as

eati it deri from. 6-hydroxy-2-naphthoic acid are recentl

lg’rgoﬁr%it? %g?a%%g%g% e%%%ﬁ{%%%& heat 20 resiRtanteand Higikeaicter) has

Hrepertigs (see s P icatio icati 0. -152865 -

Japanese Patent %p;ﬁﬁiﬁgﬁ%@opy &?%%%%%%41%%%nd%%8 PgtS %Clally

pplicatidn PublicationiNe 200444 N ufacturingl R vices which use

liquid-crystalline polyesters disclosed in 25the above three references

L 80 d € BegreaRavoSAE®L 53 bydroxv-2-naphthoic acid as aromatic

deroxycarb lic acid. Though such liquid-crystalline polyesters exhibit
chllerﬁxéf&ﬁ?i% ropéHiEs SRER MipactitreRgMitseslativelyigoor. relative

| rd.t liquid-cry tgllin olyester resin disclosed in US Patent .
%&t&g%%r? [l)g lica io(]:?NO?LZOOZT@-OOFI)EMS&é@le\c/vhiéﬁ1 co%b?isegrae@rl&élg%o%?gmns

afibrbydraxyRdnapkiheietacid and %m@dﬁ@ﬂt&nt@!ﬁawf%yeﬁ{yﬁ‘i

acid as aromatic hydroxycarboxylic acids, it has a problem in 10relation to
(Rolding procasbatilitydiecaiise it exiitsam high melipgdemperaiurencluding
Accordingly, a liquid-crystalline polyester resin which exhibits excellent
TREetHRPISpEEes RLPEIRES Food igbaerstiergtiandsneldingity),  heat

roce%sability iS fdlesired. 15 _
esistance, ame retardancy and rigidity are good, angd

(3) good molding flowability: which allows 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 proposéd because they exhibit good heat
resistance and dielectric properties (see US Patent
Application Publication No. 2004-152865, Japanese Patent
Application laid open No. 2007-154169 and US Patent
Application Publication No. 2004-044169) .

The liquid-crystalline polyesters disclosed in

the above three references include a great amount of 6~
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Summary of the Invention Am object of the present invention is to
provide a liquid-crystalline polyester blend which exhibits excellent

dielectric properties in high frequency regions 20as well as good impact

strength and molding processability. The present invention

provides a liquid-crystalline polyester bleand, which is obtained by

combining a liquid-crystalline polyester (A) and a liquid-crystalline

polyester (B) such that the ratio by weight of .25UM/(B)is 99/1 to 80/20: 4
Higgiebarystallingnolyester @owhichconsists.efaromatic oxyearbgnyly 1 i ¢ aciqa.
repeating units, aromatic dioxy repeating units and aromatic dicarbonyl
Tepeatingsunits, Andicddtany 40:80Imaléo pbtheaepeating:thit bit excellent
represented 5by formula (I)based on the total repeating units constituting

e ligGibrchstaine polybster (AhelrigiireasstatinegroldsterBywhithively
c(%nzprises repeating units represented by formulae (1) and (Il), wherein the

molar proportion of the total amount of the 10 repeating units represented

by formulae () and (“J}Qﬁ?g Or}:@e tgtallfgg%?&géyg’s[ﬁé)ffg%%ungsolyester

constituting the liquid-crystalline polyeste great an'or equar to

D=l % tad 1he swlar praportion eéihe repeatingunitsrepresanted bYorn o .
formulae (1) to () is from 10/90 to 50/50. Brief Description of the

Dradvirysd 169 whigohe tégasthematc representationaf thef 6-hydroxy-2-
dumbbell-shaped specimen used for the tensile strength test.
naphthoic acid and a small amount of p-hydroxybenzoic acid
as aromatic hydroxycarboxylic acids, it has =a problem in
relation to molding processability because it exhibits a
high melting temperature.

Accordingly, a liquid-crystalline 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 molding processability.

The present invention provides a liquid~-
crystalline polyester blend, which is cbtained by combining
a liguid-crystalline polyester (B) and a ligquid~
crystalline polyester (B) such that the ratio by weight of

(A) / (B) is 99/1 to 80/20:



5 crystalline polyester(B)contained in the liquid- crystalline polyester blend

of the present invention are liquid-crystalline polyesters which exhibit

anisotropic melt phase and are called as thermotropic liquid-crystalline

polyester by those skilled in the art. The anisotropic melt phase

can be confirmed by means of conventichal polarized light system using

orthogonal light polarizer. In more detail, the sample on the hot stage

under nitrogen atmosphere may be observed. 10 The liquid-crystalline

polyester 4A) ysed-fosthe presentinvention.consists of afgmatc consists of

oxycarbonyl repeating units, aromatic dioxy repeating units and aromatic

glicarboniyt repeating tintis and cordaias 40r80 Mo, referabhcdRr?@mol 4 ox y

%, and more preferably 50-65 mol % of 15 the repeating unit represented

ByHemiilayl) basddorathd totalompdating dnits chrstipting teeating units,

liquid-crystalline polyester (A). The liquid-crystalline polyester

LBAsISFR6Mhe abBvé dediribad Rpekiity GRRaRAR)EIUde Hothrer2msented
5 ghosef%iv%gfaisotr pic meltbphasg and tho§%do not, deé%ending on

structural compon(e?l s of the poTyester and Fatio - §equentgeating  units

distihution-afihe compopents. The iguidrarysialling polyester used for the
present invention is limited to those ‘exhibit anisotropwc melt phase.

25The liguigt-erysteline=polyester (Adispsfeethe G preseriinvetion.qppyrises
must contain the repeating unit represented by formula (I) as an aromatic
BRypcEbonyg reprating unip Examplesdf menomersiwhich provide thad  (11),
repeating unit represented by formula (I) are 6-hydroxy-2- 5 naphthoic
YRR el FRS edtér BFmIRG EBAVEEVes swh ashevyl deriedtivesicestdr of the

10 derivatjé/es and acid halide thereof. Examples of monomers which

provide aromatic-oxycarbony P rape&thPanitsstEr than fHe repRatinid dhit based
- &epresentediays formula () are atj roxycarboxylic Oacids such as

4-hydroxybenzoic acid, 3-hydrg{x&%n%%?cgg%%xf-hlfélrjbﬁﬁh(-:‘cr?z%lsct&&&j: ing the
bihydrexy-2snaphthaie acigo3-hysteaxy-2cpaphthoicacide o v than or equal
4'-hydroxyphenyl-4-benzoic acid, 31-hydroxyphenyl-4-benzoic acid,
4shydroxgghénydrs-benzoifl@CidrantraliyltalkeXy> B the repeating units
halogen-substituted 15 derivatives as well as ester forming derivatives

B6ER a8 Aefrderiiativesesteraletativies did acitshafidetheréd0 to 50/50.

prefera % and evepmore preferably 50-65 mol % of
aroma yl 20repeating units based on the total repeating units
O

co
~N
gt -
~0

15
Brief Description of the Drawings
Figure 1 is a schematic representation of the
dumbbell-shaped specimen used for the tensile strength test.
20 Detailed Description of the Preferred Embodiments

The liquid-crystalline polyester (A) and liquid~
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constituting the liquid-crystalline polyester (A). Preferably, the
aromatic oxycarbenyl repeating unit contained in the liquid-crystalline
polyester (A) is solely the repeating unit represented by formula (I).
25Examples of monomers which provid% aromatic dicxy 7 repeating units
are aromatic diol5 such as hydroquinone,
resorcin,2,6-dihydroxynaphthalene,
dihydroxynaphthalene,1,6-dihydroxvnaphthalene,1,4-

«hipypdrexynaphthajene,s 4 tdibydropypipheyd 83 ndiRydraxybipheryl, 1iquid-
3,4'-dihydroxybiphenyl, 4,4'- dihydroxybiphenyi ether and alkyl-, alkoxy- or
Fatsgen-duibstitued depvativeasneéll as estérdformingderivativessudon  are
as acyl derivatives thereof. Among the aromatic dioxy repeating units

erved 18 H¥orhake SB6ve HaddfatGhsnomiBisC Arorfatividibky repsatngroric

its constituting the liquid-crystalline polyester (A) is preferably one or . =~ |
I%rljre%‘gﬁe reﬁ)ziaatﬁleg units Cslelec%lefg from atﬁef %Cr}(l)up%sonsis%%%%?ﬁg ¥é3plecating1 tquid-

&nits rapresgateday thefallowing fargudag (Inteo (3) inferms of

controlling 15melting point and the like of the resulting liquid- crystalline
polyester (A)The anifuttheramongthe lisnidserystainepolyesterifhed by
comprising aromatic dioxy repeating units represented 20 by the above
FeFmdae @ to (SprHesEwhichicontaimidneirepdating Lgit tepresentediby using
formula (3) in an.amount of greater than or equal to SO mol % based on

e RRACAAOUNLSH e Romidticididxy repRalling Gnifsas pidferabieinsample on

the hot stage under nitrogen atmosphere may be observed.

The liquid-crystalline polyester (A) used for the
present invention congists of aromatic oxycarbonyl
repeating units, aromatic dioxy repeating units and
aromatic dicarbonyl repeating units and contains 40-80 mol#%,
preferably 45-70 mol %, and more preferably 50-65 mol % of
the repeating unit represented by formula (I) based on the
total repeating units constituting the liguid-crystalline
polyester (A).

The liquid-crystalline polyester consisting of
the above described repeating units may include both of
those give anisotropic melt phase 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 presenf invention

is limited to those exhibit anisotropic melt phase.

The liquid-crystalline polyester (A) used for the
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B terms of good heat resistance and mechanical properties of the

resulting liquid-crystalline polyester (A.). The amount of the repeating unit

represented by formula (3) based on the total amount of the aromatic

dioxy repeating units is 5more preferably 80-99.9 mol %, even more

preferably 85-99 mol % and the most préferably 90-98 mol %.

Examples of monomers which provide aromatic dicarbonyl repeating units

are aromatic dicarboxylic acids such as terephthalic acid, isophthalic acid,
@rsnaphthalenedicgrboxyli id, 1,6-naphthalenedicarboxylic acid ,

Ii,7-naphthalenedicarb%xylic)%llf:iiigl,4- ﬁ%ﬁﬁtghggpene(r}%%rbox?ﬁg g%%fng unit

Yegicarborybiphenylandralkyl-, alkoxy- 8k halogenasubistiwned oxycarbonyl
derivatives as well as ester forming derivatives such as ester derivatives

BRI atiFhalidé thereof xampl eAmon thearomatic didathtnybrovide the
reé)jeatin units derived from the above described monomers, aromatic

HicarBonyl fepakting LS SoRBHtGThd e fiqhiidrpstafine poResmryaroxy-2-
O O A ok PRF e sE oo s

consisting of the repeating units represente YRR @

d@{8) indenws ef candrolling-mechanical properties, heal 1eSISANGE y . 11 rens
melting point and molding processability of the resulting liquid-crystalline ’

polyester (A) E87AX5K8) cacdI[ monomlartbe liguidanystaling palyestgr-omatic
(A), the relative molar proportion of aromatic dioxy repeating units to
A ImatLMarbok§RERdHtg umits isprefarably rbarg/thio MHBeatding unit
rrréorgé)rgfera ly ]grom 95/100 to 100/95. The liquid-crystalline
honyester [A) Usedt for tHeHe&ent Tveritich MAPBE Blconibitdtnvsameoxylic

ediquid-crystall lyesters.and may be a liquid-crystalline . .
A T e PR o et
digrigserystalinenolyestess-ag long @S@@&Q&i_y-%gmf,gﬁ%@ic acid, 3-

liquid-crystalline polyesters consists of aromatic oxycarbonyl repeating

hirits carpriatitagibsyhrepeatingi dnits andrayamsiiedicaianyd repeatinge  aciq,
units and contains 40-80 mol% of the repeating unit 15represented by
Formie ) *baRRERYNE o Fepbating bits éonstindtingdiipreachl-3-benzoic
al{lgg@-crygltla&hne polygj%_t]%rf.lm, 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 Dbased on the total repeating units
constituting the liguid-crystalline polyester (A).
Preferably, the aromatic oxycarbonyl repeating
unit contained in the liguid-crystalline polyester (A) is

sclely the repeating unit represented by formula (I).

Examples of wonomers which provide aromatic dioxy
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Examples of the preferable combinations of repeating units constituting

the liquid-crystalline polyester (A) are listed below: 202)

6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl / hy roquinone/

terephthalic acid copolymer; 2) 6-hydroxy-2-naphthoic acid /

4,41-dihydroxybiphenyi / hydroquinone / 2, 6-naphthalenedicarboxylio acid

copolymer 10 3) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /

hydroquinone / isophthalic acid copolymer 4) 6-hydroxy-2-naphthoic acid

o dott-dihygroxyhipbenykkresoreind terephtbalicacideepolymnenss)-o quinone,

6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyi / resorcin /

egmaphihalenedicarboxyli¢ acid tpgolymenagéhydrexy-2-naphthoic 2, 7~
cid / 4,41-dihydroxybiphenyi / resorcin / isophthalic acid copolymer

% RSB HIHGIE cid / 4-hydRoxgbBNsEie aFRohthalene, 1,4~

4.4-dihydroxyhiphenyl / terephthglic geid copolymer 8 .
%Pﬁ)}]gjr%ﬁn%%g% %{ci%'/ 4-hyd%kﬁberﬁéz%$§/ é%& }fybj?phenyl’ 3537
it yhibydroxybiphenyl / 2,6-naphthalencgiGarhoxylic.acid copolymer 4,4~

9) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic actid /

doavidiydroxybiphenyldtisephthatia acidscapelymer 21Qoxy- or halogen-
6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /

Sl shifyfdtER¢biphEeyT 1 higdirotrimonedsterepthdlic acid copelymeer  1)rming
<g-h idroxy-2-naphthoic acid / 4-hydroxybenzoic acid /

LN iy e SxyBisHe iy fhy RIFSquirttes V6 tridfih diesededrboxy lic acid
copolymer 12) 6-hydrpoxy-2-naphthoic acjd / 4-hydroxybenzoic acid, / )
4,4"-dihydroxy %r? n Fﬁ%yd?&(}%}%%ﬁé: / iécl)ﬁrﬂalfce §& topGlymRr s &5rived
Briydrexy: 2 maphthie aeidi/bA -diydraxviphelf - « 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) (3)
/O O\
X T OO

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 formula (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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11 hydroquinoneterephthalicacid2,6- naphthalenedicarboxylic acid
copolymer  14) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /
hydroquinone / terephthalic acid / isophthalic acid 5copolymer 15)
6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /
hydroquinone/2,6-naphthalenedicarboxﬁicacid/ isophthalic acid copolymer
16) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl / 10resorcin /
terephthalic acid / 2,6-naphthalenedicarboxylic acid copolymer 17)

Bhiydroxy: 2naphitheicacid 4 4dibydroxybiphenyl Lresorein / terephthalic o ¢
acid / isophthalic acid copolymer  18) 6-hydroxy-2-naphthoic acid /

A diteyrdroxibipheniyina 18resoycin 4 2 G-naphtbalenedicarhoxylic acid / amount
isophthalic acid copolymer 19) 6-hydroxy-2-naphthoic acid /

AL iy dEsyBipReRYl /derehhifele asigcopdlylmer form@@)a (3) based on
6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl / '

705 65raphth&eticarBoxy it Gcit opBlyhter P1P6rhyEreRRS-HaphthbicES 15

5, et e e oy o
HRichydroxy:d-naphtheic acid/dwdroguinbnre  36- .1 o

Examples of monomers which provide aromatic
dicarbonyl repeating units are aromatic dicarboxylic acids
such as terephthalic acid, isophthalic acid, 2,6~
naphthalenedicarboxylic acid, 1, 6-naphthalenedicarboxylic
acid, 2, 7T-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 ligquid-
crystalline polyester (A) preferably include one or more
repeating units selected from the group consisting of the
repeating units represented by the following formulae (4)
to (6) in terms of controlling mechanical properties, heat
resistance, melting point and molding processability of the

resulting liquid-crystalline polyester (A).
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12 naphthalenedicarboxylic acid copolymer 24) 6-hydroxy-2-naphthoic
acid / hydroquinonesophthalic acid copolymer. Among the
above, the copolymers of 1), 2), 4), 7), 58), 10), 11) and 23) are more
preferable. The liquid-crystalline polyester (B) used for the
Present invention is a liquid-crystalline polyester wherein the molar
proportion of the total amount of the repeating units represented by
formulae (I) and (ll) based on the 10 total amount of the repeating units
c Q§tituting the liquid-ggystalline polyester (B) is g@ater than or equal to
9 mo dtfe molar propQrtion.of 1o epeatlncqounlts represented by

formulge ()ito (1) is from 1 50. CO, -~ e fye and the
comppsitien of the répeay stituting the liq ystalline

polyester (B) is not specifically limited as long as the liquid-crystalline

polyester (B) contains the repeating units represented by 20formulae (|

and (1) in the%rrlnoukﬂ? ki lcﬁoﬁﬁ%ﬁﬁ@&éﬁ&%. pylyester 8‘) + the

and prgﬁor
relative molar proportion of aromatic dioxy repeating units
to aromatic dicarboxy repeating units is preferably from
9/10 to 10/9 and more preferably from 95/100 to 100/95,

The liquid-crystalline polyester (A) used for the
present invention may be a combination of two or more
liquid-crystalline polyesters and may be a liquid-
crystalline polyester blend which is obtained by melt
kneading two or more liquid-crystalline polyesters as long
as each of the constituting liquid-crystalline polyesters
consists 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 ligquid-crystalline polyester.

Examples of the ©preferable combinations of
repeating units constituting the liguid-crystalline
rolyester (A) are listed below:

1) 6é-hydroxy-2-naphthoic acid / 4,4"'-dihydroxybiphenyl [/
hydroquinone/ terephthalic acid copolymer;
Z2) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /

hydroquinone / 2, 6é-naphthalenedicarboxylic acid'copolymer
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The liquid-crystalline polyester (B) used for the present invention may be a
combination of two or more liquid-crystalline polyesters and may be a
liquid-crystalline polyester blend which is ,obtained by melt 5kneading two
or more liquid-crystalline polyesters as lgng as each of the constitutina
liquid-crystalline polyesters contains the T peating units represented by
formulae and (Il) in the amount and proportion defined above. In the
liquid-crystalline polyester (B), the 10total amount of the repeating units

Fppresantent by jormulap nihhand(11)4s 98-100 mgl L6, preferably;985100 eny1  /
mol % and more preferably 100 mol % based on the total amount of the
hepaangunitsconstiiutivigtisliglitc ystatine golylester(B). 15In the
liguid-crystalline polyester (B), the relative molar proportion of the

TepeliRy dhR e resBARA b fmuBEafto the fefeatmglntrepidsenmnyl  /

Pég yl ).is fro /90 ta 50/50,, preferaply from 20/80 to 40/60 and
morgegr:clre ergm;t/%?ﬁ"i}é t%%ozi‘fol.dzocr%%??g i(ffgrystalline polyester (B)

disedsfor the-B EQLMﬁﬁmgﬁse@@MCo/ntaip,sl}(th—ecﬁegzﬂngx%tlsphenyl /

represented by formulae(l)and(ll)as aromatic oxycarbonyi Tepeating
waits Examples pbmonemess Wichqirevidsdhe 1epeatingLnidgpreggnted

by formula (l) are 256-hydroxy-2-naphthoic acid as well as ester forming

6) 6-hydroxy-2-naphthoic acid / 4,4"-dihydroxybiphenyl /
resorcin / isophthalic acid copolymer

7) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4'-dihydroxybiphenyl / terephthalic acid copolymer

B8) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4"'-dihydroxybiphenyl / 2,6-naphthalenedicarboxylic acid
copolymer

9) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4'~dihydroxybiphenyl / isophthalic acid copolymer

10) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4'-dihydroxybiphenyl / hydroguinone / terephthalic acid
copolymer

11) 6-hydroxy-2-naphthoic acid / 4-hydroxybenzoic acid /
4,4'-dihydroxybiphenyl / hydroquinone / 2,6~
naphthalenedicarboxylic acid copolymer

12) 6-hydroxy-Z-naphthoic acid / 4-hydroxybenzoic acid /
4,4"-dihydroxybiphenyl / hydroquinone / isophthalic acid
copolymer

13) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /
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14 derivatives such as acyl derivatives, ester derivatives and acid halide
thereof. Examples of monomers which provide the repeating unit
represented by formula (I) are 4- hydroxybenzoic acid as well as ester
forming derivatives such as acyl derivatives, ester derivatives and acid
halide thereof. Preferable repeatihl units constituting the
liquid-crystalline polyester (B) used for the present invention other than
those represented by formulae (1) and 10 (Il) are aromatic oxycarbbnyl
KeREALING Wits, aromatjc dicarbpgyergggﬁglq units, arematic dioxy / 2, 6-
repeating units, aromatic aminooxy repeating units, aromatic
anpinatarbenydepeatingxunitse asematic-digfige.repeating units, aromatic
oxydicarbonyl repeating units and aliphatic dioxy repeating 15units.
Ekamprezvwstrasnomersamhith providecrdméticloxytarbohylepeatiigphenyl  /
uniés other than those represented by formulae (1) and (Il) are aromatic ‘
WHFSFEamNSlic dcids STtRRRH Aydroxynbic adid, 2-RyibkBerizoic acid
ﬁgg@ §§,%glhydroxv-2-naphthoic acid, 3hydroxy-2-naphthoic acid, 4'-
ydroxypheny1-4-benzoic acid, 3'-hydroxybhenyl-4-benzoic acid,
ﬂ%hydéﬁmwﬁiﬁﬁﬂéﬁlﬁt%@&;@nda@%‘; alkgxyen h%'?ﬂ?’&'é&!?%@fﬁgenyl /
derivatives as well as ester forming derivatives such as acyl derivatives,
legtér dgnivatives and Acid hajide thestohalnedicbxemplesiefl  acid /
monomers which provide aromatic dioxy repeating units and aromatic
HRPBOTA tesedtinglinieRee Whesame as those listed with regard to the
!LI% id-g_ygt line gglggster}%A . 5Examples of monorpers‘which provide
aromatic aminooxy repeai IS atFomatichyirodainessyi geenyl /
-ami enol,.m-ami al, 4-amino,;1-paphthol, 5:aminol-naphthol, ,
B e b e AT S RO oL
Halogensibsiituted derivatives as 10well as ester and/or amide forming
derivatives such as acyl derivatives 'thereof. Examples of
honorketsyitick prévide ardrhaticamindearbpayi sepeatingdsits,@ephenyl  /
aromatic aminocarboxylic acids such as p-aminobenzoic acid,
hRafmrobenzofca@@ el Bmins-2chaphtissiclathednidcalkyli dalkoxys oyner
ggkoge?n_-gu stituted _derivatives as well as ester and/or amide forming
e |

ivafives SUSH &s acyrdetivatves, éﬁégdéivétwéé,’Mﬁéiﬁ%ﬁi’lﬁéphenyl /
thesgQlein z,6J%ezagmsmmg@?@aefag@'Clhipfova{%%émwa?%omthalic

20diamino repeating units are aromatic diamines suc
pbedylenediamieg;m-phenylenediamine,1,5- diaminonaphthalene,
1,8-diaminonaphthalene and alkyl-, alkoxy- or halogen-substituted

devivafivéyds well-ds-amidetforming detivativesisuch-asiaoylidesiyativiesenyl /
thereof.

terephthalic acid copolymer

20) 6-hydroxy-2-naphthoic acid / 4,47-dihydroxybiphenyl /
2, 6~naphthalenedicarboxylic acid copolymer

21) 6-hydroxy-2-naphthoic acid / 4,4'-dihydroxybiphenyl /
isophthalic acid copolymer

22) 6—hydroxy-2-naphthoic acid / hydroguinone /
terephthalic acid copolymer

23) 6-hydroxy-2-naphthoic acid / Thydroquinone / 2,6~
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25Examples of monomers which provide aromatic 16

oxydicarbonylrepeating unitsare hydroxy aromatic dicarboxylio acids such

as 3-hydroxy-2,7- naphthalenedicarboxylic acid, 4-hydroxyisophthalic

acid, 5- hydroxyisophthalic acid and alkyl-, alkoxy- or halogen-substituted
derivatives as well as ester forming deri\%&ives such as acyl derivatives,

ester derivatives and acid halide thereof. Examples of

monomers which provide aliphatic dioxy repeating units are aliphatic dials

sueh as=10athylengglysal,y 1:4-butangdioh J,5-hexanediol and acyl

derivatives thereof. In addition, the liquid-crystalline polyester having
Aiphaticgidoxy xepeatingpinits can bechiained yyreactingpelyéstesophthalic
having the aliphatic dioxy repeating units such as polyethylene
FerePhFRIPEERRIT 15 polybutylene terephthalate with the above described
aromatic oxycarboxylic acids, aromatic dicarboxylic acids, aromatic diols

or acyl derivéfﬁ%lsq estst derivifives SeadiPRaNAE FeFe st THe method for 77 -
@yepair@g’ thgﬂigu%gygﬁ!lingrgorgegygsgef é’%L @r%% ihee. liquidcrvstalline
polyester (B) used for the present invention iIs not limited and any method

known to the aH<anika employed:-Eonexampleganvestionaly used for the
polymerization methods such as molten acidolysis and slurry

poisrarizationendthods for preparnyl25potyrmertblgive eptel wodiosr wherein
amide bonding among the above 17 described monomer components ’
His BPMploREEPOT Eiorne fnokBf abilbR/sis #EHBYE isyirefdrgblyepeating
used for preparing the liauid-crystalline polyesters (T) and (B) used for the
%rrlégesr}t iﬁ\e/g%?osng?n ﬁwclgs Lr%gthg&rtﬁlg %arﬁonf)ﬁersa&% hedted tSYRRY ©on the
malien solytignyand then tEﬁéowf'QBé%{:%%;&Ed tl?rlg_'g% thecggx)ggﬁltut ing the
polymer. The final step of this method may he carried out under vacuum

Id tacilfaterrestaval ofibe yelatiedneprodugts suchps-acatic agither or equal
water. 10The slurry polymerization method is characterized in that
hon8Memsare reacted th atheat-Brdlrange floiddo giversolid statespolysrerat ing
in the form of suspension in the heat-exchange liquid medium.

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

50/50.

The type and the composition of the repeating
units constituting the liquid-crystalline polyester (B) is
not specifically limited as long as the liquid-crystalline
polyester (B) contains the repeating units represented by

formulae (I) and (II) in the amount and proportion defined

above.
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In either of the molten acidolysis method or the 15 slurry polymerization

method, the polymerizing monomer may be in the form of lower acyl

derivative obtained by acylating 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 %ferably used for 20the reaction.

The lower acyl derivatives of the monomers may be those prepared

beforehand by acylating the monomers independently or may be those
produced in ﬂﬂ%&%ﬂ%ﬁ%@?éﬁ%?ﬁﬂﬂ}gﬁ%QEXJ@%’%%QQQ%BS%Qeaé for the
acetic 25anhydride to the monomers upon preparing the liquid- 10
wrysiattine polyestersA) and/(Bhe a daeibherofihe melten agidolysis more
method or the slurry polymerization method, a catalyst may be used in the
¥éautioh; friesired 13Eramples petheeatalystsidcludegrganie tin a  1igquid-
compounds such as dialkyl tin oxide (ex. dibutyl tin oxide) and diaryl tin

OXHTE: Digdrie titd fdmEdRTFourdsEteh 38 dikbxy fitanidh SilitagkSandy melt
titani ide; titanium diaxide; antimonéércjt?;(ide; alkaline or alkaline

firanium alkax %
eart%%fﬁl%e APsanof Rafsoxynadid sGEN SR Qe défatd Safts BF  1ong
dnorganig agid (8, K73Q4). Lewis acid (%4@.@&%? 256qus acid

catalysts such as and halogenated hydrogen (ex. ena cata?y%%i‘éesmrs

sisedathesamaunt afdbe 461 satalystiadded tg thedeaetion hasedgRdhe e (1)
total monomers may preferably be 10-1000 ppm, and more preferably

2OR00PPn.n the TheligtidacrgstplinppotyesterdAf anddhebove .
liquid-crystalline polyester (B) used for the present 20 invention may be
obtained fromtthe pohfmefizifil téactionsiezséliinmolenistatecgnd  (B) ,  the

rocessed to gjve pellets, flakes or powders, Thereatfter, the
ﬁa%%icr§%ﬂfgt polyests (BRI HE AqiiidystafiRe oRpistst (BY megrmulae

ﬁ%i”%ig?&te&%fito ihe splid,phpsg hieaung process invacuym qrunder, g
more preferably 100 mol % based on the total amount of the
repeating units constituting the liquid-crystalline
polyester (B).

In the liquid-crystalline polyester (B), the
relative molar proportion of the repeating unit represented
by formula (I) to the repeating unit represented by formula
(II) 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 contains 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-naphthoic acid as well as ester forming



10

15

20

gas atmospheres such as nitrogen gas and helium gas in order to improve
heat resistance and the like, if desired. The liquid-crystalline
polyester blend of the present invention is obtained by combining the
liquid-crystalline polyester (A) and the liquid-crystalline polyester (B). The
liquid-crystalline polyester blend of the plle/‘sent invention may he obtained
by melt kneading the mixture of the liquid-crystalline polyester (A) and the
liquid-crystalline polyester (B) using a kneading machine 10such as
Bapbyrydixer, kneader,sSingle scraw extyder. win screw exjruderorthe. o
like. The ratio by weight of the liquid-crystalline polyester (A) to the
Hauid-ctyslallire polyesterf(B) isExarfioDe89/3 to 80/RBmpreferably kaMprovide
95/5 to 80/20 and more 15preferably from 90/10 to 80/20. When
eratioerieight of the fiquitegrystaking polydster notie  (II1) are 4-
# ujd-crystalline polyester (B) is more than 99/1, the resulting .
&%%’%@%3%8 gﬁlyé%?bléﬁd {8fds to XhibiE s iniprelled g0 derivatives
bilj ro ility at low temperatures and when the ratio by ,
gv%\%%]t%%/the |§ui§%}?§sta%r¥é? %&'yeset%rt%&) tcéletﬁé“auijdycer)s/stgﬁllﬁe acid halide
palyester (B) is less than 80/20, the resulting liquid-crystalline polyester
blend tends to exhibit insufficient impact strength. 25The liquid-crystalline
polyester blenkhrefibeaPQ presenipeventiog consisting of henstituting the
liguid-crystalline polyester (A) and the liquid-crystalline polyester (B)
exNiBitslaFhelig emperatrelofprdferably Riss thar850€pmoreehe  present

Qreferag)l;l\y less than 340C and even more 5 preferably less than 3300 and
A deTiB et tefpEtaturd BRdeMBEE of el B 250-F0CEpidre Lae (1) and

preferahly 2703100 and Svi%ﬁ} raeﬁ%%fgﬁblyrmo-fi QC. The

liquid-crystalline polyester of the present mvention exHibitsGgod 2romatic

balanes of prolding precessapiity-and Q%M?gsngQy repel@?ng units,

liquid-crystalline polyester blend of the present invention ‘exhibits small

dieteriric bssitengeokin higlptrequengy agions sughssgigahedz PaREs.rbony 1
Specifically, the dielectric loss tangent measured at the 15frequency of 1

EXPAR preferabily fess thante: eftaldd 00 and peare preferabiyt kess aromatic
than aor equal to 0.0008. The dielectric loss tangent of the

GRS AR polyeREs Hiait BithE Présuht ivintiah £8n BedreasinBgating
Ry, resonant cavity perturbation method.

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 acid 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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20Further, the Izod impact strength of the liquid- crystalline polyester

blend of the present invention measured according to ASTM D256 using

the bending test piece with length of 63.5 mm, width of 12.7 mm and

thickness of 3.2 mm is preferably greater than or equal to 21 and even

more preferably greater than or equal o250 Vm and therefore, it exhibits

an excellent 1zod impact strength. The present invention further provides a
liquid- 5 crystalline polyester blend composition comprising the
liquid-crystaline-pelyesiechiend consisting,afi (g liguidbarystallipg, 5 o g10xy
polyester (A) and the liquid-crystalline polyester (B) of the present
riryertionrandiothes ingredientsisauch asdnorgapisrapd/ergsgaricdiffetini@®s are
Examples of inorganic and/or organic fillers may include glass fiber,
St a-Slaffina fiber, Ehafma fibes, teztbom fibbr, potassiuin titanate fiber,1 i quid-
aluminiuym borate fiber, aramid fiber, talc, mica, graphite, wollastonite,
Holsmite, Ay, Jidss!fiake" hlasebeads, glass balloon, 15 calcium

carbonate, bai Ifate and titanum nxide. Among_.them, glass fiber is ,
preferably us%e%%%cgége ofoitgs good bafance ofr\%ﬁ?g%al FOpaTies angromatic
#&0Bhooxy rgbéQﬂﬂﬂ@n@éﬁ@gxéﬁga@§3M§§ﬂga£9%§gg§gﬁlHE% such as
liquid-crystalline polyester blend composition of 20 the presént invention
Tin anlampbretef D, 1- 260G pans by eweight, preferakbly 13100:parts by weightini no -
per 100 parts by weight of the total weight amount of the liquid-crystalline

) J and® trigtiquid-érystatinensalyester ¢B). tibthé 'arhouht @f fie pheny 1
ailrrllcg{ga [ a?g/or ogﬁq{anic 25fillers is more than 203 parts by weight, the
m0|daab|%t§/7 22 ofth& ¥adUltingigtia YSRMRE Yo lyesraferderivatives as

Wwompasitiontends 10 he dec or the exhausting of the cylinder or die
of the molding device tgn s fo eg%crfeoa%néhgqhgéﬁagfé?r"ryjigtgmnéu':h as acyl

cholvesteriklerd en a5 diquid-crystalline polyester blend composition
according to the present invention may further be admixed with one or

more additivés; #ndebired. Fof examptenaraldingtubficantsush ashigheionat i ¢
aliphatic acid, higher aliphatic ester, higher aliphatic amide, higher
fiphafeabi Hietal SHEADpBIYsiloRanée and ucrocarsonTesinicaloranibox y1lic

sucg as d&/eﬁ . . .
acids such as p-aminobenzoic acid, m-aminobenzoic acid, 6-

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 and alkyl-,
alkoxy- or halogen-substituted derivatives as well as amide
forming derivatives such as acyl derivatives thereof.

Examples of monomers which provide aromatic
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and pigments; antioxidant; thermal stabilizer; 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. 15Molding

lubricants such as higher aliphatic acid, higher aliphatic ester, higher

aliphatic acid metal salt or quorocarbon-the surfactant may be added to

the pellets of the liquid-crystalline polyester blend or the liquid-crystalline
polyester blend composition before subjecting 20the pellets to the molding
rgeass. sadhatithe ageptadhere to the puter surface Ofﬁki.%@sﬂ?}- e onatic
liquid-crystalline polyester blend or the liquid-crystalline polyester blend
acompdsition.dfithe frasent inventiorciay comprise one G-AQ@r-oxy-2, 7-
additional resin 25component which can be subjected to processing such

PR sl it tre harel ishgecdithe 4etnperatares seithéhalic acid, 5-

liquid-crystalline polyester blend of the present invention, unless the
ha%%ﬁ%ﬁé%?e%?ﬁ%%ﬁééﬁen?&&@s ndtftpait e objecB ot reseht Ralogen-—

é@%ig@@%a&npleagﬂqlfa@q,dﬁigonal rgsin cv?erquonents includet c forming

thermoplastic resins such as po yamicfe, polyester, poﬁ/acetafs €

dolyphenylene etheranddenaturegederivatives.thereaf, polysulfong. + s ves ang

polyethersulfone, polyether imide and polyamideimide, and thermosetting

Fedids bath @s pheaokresin, epoxy resin and 10 polyimide resin. The

amount of the additional resin components is not limited, and may be
determined dépémiekt on thé intepdedpiohertyhIybicallyr sudiadditidnahatic
ﬁEesins may be added to the liquid-crystalline polyester blend or the

igOacry A pofyesterMiend compssitioh £ R4 amodredr0.1-806h  as
DB TR0 prcrer A O Ras by el P LODPAIE ME acy
iqui

of the total wéight amount of the “crydtalliné po y%?sit%r Jand
diguitherystadine palyester (B). Theliguwidsarysiallinepolyeste _§8ggpystalline

composition of the Present invention may be obtained by adding the
medrgasiceand/ororganic dillersh additves anehothee resin companetstocan pe

the liguid-crystalline polyester blend consisting of the liquid-crystalline
Polyesterdl) aid Hiee Fduis Eryalings pelyester (B)rof tHepresénphatic dioxy
gggggggg%angdg%gkngggggtggrnggggégg§f2¥25a%g%ephthalate and
polybutylene terephthalate with the above described
aromatic oxycarboxylic acids, aromatic dicarboxylic acids,
aromatic diols or acyl derivatives, ester derivatives or
acid halide thereof.

The method for preparing the liguid-crystalline
polyester (A) and the liguid-crystalline polyvester (B) used
for the present invention is not limited and any method
known to the art can be employed. 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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21 machine such as Banbury mixer, kneader, single screw extruder, twin

screw extruder or the like. The inorganic and/or organic fillers,
additives and other resin components may be added to the

liquid-5crystalline polyester blend consisting of the liquid- crystalline

polyester (A) and the liquid-crystalline p&l?/ester (B) and may be admixed

to the molten mixture of the liauid-crystalline polyester (A) and the
liquid-crystalline polyester (B) upon melt kneading. 10The liquid-crystalline
polyesteihiend aptherliquidhsaysialine pelyester bigpd composition of the
present invention may be processed in a conventional manner to give

molded articl&Hfiémpstigetnbondid dextie anduberike. Foy examplesably used
injection molding or extrusion 15techniques may be preferably used.

e RFB-RFjStlifd polyé stet Brentstthe iduig-opystating polyester and (B)
bleréd cg(r)nlposg'g)n of the present . invention exhibits excellent dielectric

Broperties in hight frdgfuiah e} fegibRY 38 Welths highlifnpddtsrengfiibod,  the
rbaradmalding pracessalilty and ihergfore. Is suipbly,usedtorn o

. 3 n
manufacturing electronic parts of"antenna, connector, subsitrate and the

dikewrliieh use highfeaqueney sighals. 4o moltghth%gcﬁ@ggglgs and. £ina1
Comparative Examples, melting temperature (Tm), deflection temperature
Siirter load (DT ) mehsitedstreagth Hexurakstiengtholzod impaet vacuum to
strength, and dielectric loss tangent (tan6) are assessed by the 5following
THEeddirasel) memrmEatmpsratieg T Lat i Ikhe Hiffapetil stannimgch  as
cal E%star 6oogé§eiko Instruments Inc., Chiba, Japan) or the

rimeter
as%er%éL%ypaecoJf SO d&ViceTis used- The LOP or LOP blend sample to he

10 examined@%gegtgggwn&rg%@{%pa%ﬁtgﬁe ate %{rh%tg qszo%rg%%tgt ae[rize q

and endothermic peak (Tml) is récorde ereafter, the samplé’is

imtepetatuierdines higher thaadwaldorilD minyles-Thenihe samplgis 4 o
cooled to room temperature at the rate of 20°C/minute. Then, the” 15
Eangple sliichted againize aymterof 20" Gminute riondothermie peak foungn  the
in the final step is recorded as melt point (Tm) of a liquid-crystalline

SRECHER MGuid-ERystalliAe BdK@ster blend. 2) Deflection temperature

undermad(?ﬂ}ugither of the molten acidolysis method or the
slurry polymerization method, the polymerizing monomer may
be in the form of lower acyl derivative obtained by
acylating 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 in the reaction
system Dby adding an acylating agent such as acetic

anhydride to the monomers upon preparing the liquid-
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20Test piece with length of 127 mm, width of 12.7 mm and thickness of
3.2 ram was molded from a liquid-crystalline polyester blend or a
liquid-crystalline polyester using injection molding machine (UE 1000-110,
Nissei Plastic Industrial Co., Ltd). Deflection 25temperature was
measured using the test piece accordin&?o 26 ASTM 064.0 under load of
1.82 MPa and heating rate of 2C/ n. 3) Tensile strength A
dumbbell-shaped specimen with thickness of 2.0 5 mm shown in Figure 1

&%mgppgggorp@ﬂw@%sta{lme pelyestgr blend or a liquid-crystalline
polyester using Injection molding machine (MINIMAT M 26/15, Sumitomo

Heavy Industties, 4 tdth adtherclampingqiressure of 45 19r iylindenod or the
temperature of 350"C and die temperature of 70C. 10 Tensile strength
wasrmeaserednsingtieispeciméemh bi usmgdMNSTRGNSE6Y (Ueiversall in the
testing machine, Instron Japan Co., Ltd.) with span distance of 25,4 mm

SR Putifty rate of'S frhAflin. 4) Flexural strength 15Bending test piece

with length ofE127 mTéé/vidtt%oftl%] mm %%lg thickness of 3.2 mm was

molded from aTigard-crystalline pofyestet tHenE 6Fa lifufid-BRRtalfifganic tin
POySSIBLUSINg injection molding,maghine (MIN| M?E M25/ %%’ti}%m 9O 55 ge

Heavy Industries, Ltd.) with clamping pressure of 20 15 ton, cylinder
sempeiatirg Df 350C and die;teropeyaitire ot 704 FleXursiiengwas,ch as
measured according to ASTM D790. 5) Izod impact strength

Fhisccentradl paatcfithe sdnhé testepiceads that 2bused fal leasddng titanium
deflection temperature under load was 2/ vertically cut in the length

Hira&ticteto gRe HERYY pidce ®ith fingth o B3 Bimm, witith oflk2.7imm, carth

and thickness of 3.2 mm, lzod_impact strength was measured according to
Jg\esgﬁ& Diggisi %th%%??fﬁ%&ég acid such as potassium acetate;
salts of inorganic acid (ex. K,50:); Lewis acid (ex. BF:):
and gaseous acid catalysts such as and halogenated hydrogen
(ex. HCl).

When a catalyst 1s 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
liguid~crystalline polyester (B) used for the present
invention may be obtained from the polymerizing reaction
vessel 1in molten state and processed to give pellets,
flakes or powders.

Thereafter, the liquid-crystalline polyester (B)
and the liquid-crystalline polyester (B) may be subjected

to the solid phase heating process in vacuum or under inert
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6) Dielectric loss tangent (tano) Stick-shaped test niece with length
of 85 mm, width of 1.75 mm and thickness of 1.75 mm was molded from a
liquid-crystalline polyester blend or a liquid-crystalline polyester using
injection molding machine (P540, Nissei 10 Plastic Industrial Co., Ltd.).
The dielectric loss tangent at 1 GHz was'measured using the test piece
with vector network analyzer (Agilent Technologies Japan, Ltd.) according
to resonant cavity perturbation method. In the Synthesis

fxamplasahbxamples.dallowing 15ablygwations aredsedne1ium gas in
[Liquid-crystalline polyester resin monomer] BONG:

G-Hydroxy- 2imaphtieictacid POEs d-dydroxybenzbitacidlBRe, if desired.
4,41-dihydroxybiphenyl 20EQ: hydroquinone TPA: terephthalic acid

Synthesis Exaftple 11 Tuidnesyathadis it OPe Itpad-erystaliiged of the
Eg)f_)‘leyeesl'%ecr (Aj}zﬂzfg% :{\IG, EPéH% aréd TPA were fed in a reaction 28 o
container equipped With an agita nga&éwge With torqieietéfandae  Liquid-

£opdenseriip the r3fig N table, 1 so_that the tatal monormer amount - - .
we?s 1840 r]hol. ThggI pig(tga%és,%m acl?ekga)lte 7?5%89 (2 %%' pprrrTli ?Lo E totaJTyStdlllne

emouns of the @monorpees) andraceticanfydride 103 fgichmaleso the eng o

total amount (moles) of hydroxy groups of the monomers were added to

he comaimen tTHenmixttrieowaspotymerizéstanderdhe following canditibhng the
Table 1: Synthesis Example 1, monomer ratio

mixture "of the liquid-crystalline polyester (A) and the
liguid-crystalline polyester (B) using a kneading machine
such as Banbury mixer, kneader, single screw extruder, twin
screw extruder or the like.

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

When the ratio Dby weight of the liquid=-
crystalline polyester (A) to the liguid-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 liquid-crystalline pclyester (A)
to the liquid-crystalline polyester (B) is less than 80/20,
the resulting liquid-crystalline polyester blend tends to

exhibit insufficient impact strength.

The liquid-crystalline polyester Dblend of the
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BP HQ TPA kg 187.2 73.8 31 70.3 mol % 54 21.5 1.5 23 10Under the
nitrogen atmosphere, the mixture was heated from room temperature to
150C over 1 hour and kept at 150C for 60 minutes, then heated to 350C
over seven hours with distilling out the by-product acetic acid. Then the
pressure was reduced to 10 mmHg overd0 minutes. When 15 the torque
became the predetermined level, the polymerizing reaction was
terminated. The resulting polymer was removed from the container as

§Hé@@%§ndi@%éﬁ%@$&weg5ﬂgﬁgQbﬁhpdg%sok%gqmgiﬁﬁﬂ%mg% stalline
polyester. As a result, approximately theoretical amount of acetic acid was
Rodiistlieaout. GynthesisiExemple Liquid-crystalline polyester (B)
exhibits a melting temperature of preferably less than
350°C, more preferably less than 340°C and even more
preferably less than 330°C and a deflection temperature
under load of preferably 250-310°C, more preferably 270-
310°C and even more preferably 280-310°C. The liquid-
crystalline polyester blend of the present invention
exhibits good balance of molding processability and heat
resistance.

The Iliquid-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 toc 0.0008.

The dielectric 1loss tangent of the liquid-
crystalline polyester blend of the present invention can be
measured by resonant cavity perturbation metrhod.

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
Thickness of 3.2 mm is preferably greater than or egqual to

200 J/m, more preferably greater than or egqual to 220 J/m
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Synthesis of LCP-II (liquid-crystalline polyester (B)) 29 POE and
SONG6 were fed in a reaction container equipped with an agitating device
with torque-meter and a condenser in the ratio shown in table 2 so that the
total monomer amount was 1840 mol, Afftic anhydride 1.03 fold moles to
the total amount (moles) of hydroxy grolps of the monomers were added
to the container. The mixture was polymerized under the following
condition. Table 2: Synthesis Example 2, monomer ratio POE BONG kg

ak85. 2936 mok¥% 7A3r27t dingler $hegiittagen atgrosphere, theurixture Waso J/m
10 heated from room temperature to 150C over 1 hour and kept at 150C

F8A30 Hismesothen ragitly neabedototzl0Gwith distiffing entthelzod impact
by-product acetic acid. Then the mixture was kept at 210C for 30 minutes.
STHETBAEY; the mixture was heated to 325*C over five hours. Then the 15

pressure wasyiefuged 1o 20 Mt oyer 00 minuies Whendhe foraye .y
became the preﬁel%rmlnea everll, t d

e po?ymerlzmg reléc on was
dexmipated; Jhe rgsultiag palymer wasyemoyeddom the,co @tmﬁfééing the
a

strands and the strands were cut to give pellets of a liquid-crystalline
pidyesterc Agst 2Qrestl, appraxinsatelrthearetieal ameunkafsacetis acide  the

f?gtid—crystalline polyester (A) and the liquid-crystalline
polyester (B) of the ©present invention and other
ingredients such as inorganic and/or organic filler.

Examples of inorganic and/or organic fillers may
include glass fiber, silica-alumina fiber, alumina fiber,
carbon fiber, potassium titanate fiber, aluminium borale
fiber, aramid fiber, talc, mica, graphite, wollastonite,
dolomite, clay, glass flake, glass beads, glass balloon,
calcium carbonate, Dbarium 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 ligquid-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 weight amount of the liquid-crystalline
polyester (A) and the liquid-crystalline polyester (B).

If the amount of the inorganic and/or organic

fillers is more than 200 parts by weight, the moldability
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distilled out, Synthesis Example 3 30 Synthesis of LCP-IlI BONS,
POE, BP, HQ and TPA were fed in a reaction container equipped with an
agitating device with torque-meter and a condenser in the ratio shown ip
table 3 so that the total monomer amount was 1840 mol. Acetic anhydride
1.03 fold moles to the total amount (mol@s% of hydroxy groups of the
monomers were added to the container. The mixture was polymerized
under the same condition as that of Synthesis Example 1 to give pellets of

adiquidscrystalling k0polypster. A3 4 sesult, appreximately g@e %%t!%@ér blend
amount of acetic acid was distilled out. Table 3: Synthesis Example 3,

coonorsdrtrato ! BONS POE B HQRA kel loZ 301860424 8031g of the
cylinder or die of the molding device tends to be increased.

The liquid-crystalline polyester blend or the
liquid-crystalline polyester blend composition according to
the present invention may further be admixed with one or
more additives, if desired. For example, molding lubricant
such as higher aliphatic acid, higher aliphatic ester,
higher aliphatic amide, higher aliphatic acid metal salt,
polysiloxane and fluorocarbon resin; colorant such as dyes
and pigments; antioxidant; thermal stabilizer; 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 composition before subjecting
the pellets to the molding process, so that the agent
adhere to the outer surface of the pellet.

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

component which can be subjected to processing such as
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mol%149.4 12.1 17.6 1.2 19.7 Synthesis Example 4 158ynthesis_of

LOP-IV BONG6, BP and TP.A. were fed in a reaction contalner_

equipped with an agitating device with torque-meter and a condenser in

the ratio shown in table 4 so that the totgl,monomer amount was 1840

mol. Then potassium acetate 7.60 g 20% 2.6 ppm to the total amount of

the monomers) and acetic anhydride 1.03 fold moles to the total amount

(moles) of hydroxy groups of the monomers were added to the container.
nPlielmidure wastpolymesized undegthe sametconditionnge Jlkthakel as  the
Synthesis Example 1 to give pellets of a liquid-crystalline pone_ster.As a

LfeQUR Capproxintately nise dretival siasouri be adeticfadit vastdistillet autvention,
Table 4: Synthesis Example 4, monomer ratio BONG BP TPA .
unless the additional resin component does not impair the
object of the present invention. Examples of the
additional resin components include thermoplastic resins
such as polyamide, polyester, polyacetal, polyphenylene
ether and denatured derivatives thereof, polysulfone,
polyethersulfone, polyether imide and polyamideimide, and
thermosetting resins such as phenol resin, epoXy resin and
polyimide resin. The amount of the additional resin
components is not limited, and may be determined dependent
on the intended property. Typically, such additional
resins may be added to the liqguid-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 100 parts by weight of the total welght
amount of the liquid-crystalline polyester (A) and liguid~
crystalline polyester (B).

The ligquid-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 polyester
blend consisting of the liquid-crystalline polyester (A)
and the liquid-crystalline polyester (B) of the present

invention and melt kneading the mixture using a kneading
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kg 187.2 79.0 70.3 mol % 54 23 23 5 Examples 1-3 and Comparative
Examples 1 and 2 LCP-1 and LOP-II were mixed in the ratio by
weight shown in Table 5 and the mixture was melt kneaded using twin_
screw extrude TEX-30 (The Japan Stee&\z/lVorks, 10LTD.) at 350 C to give
pellets of a liquid-crystalline polyester blend. Comparative Examples 3-6
The liquid-crystalline polyesters LOP-I to LCP-1V 15 obtained by the
Synthesis Examples 1-4 without -blending were subjected to the

maeasiwemests:bf meklingHemperafuren deflectiondempesatyure yndgylead,screw
tensile strength, flexural strength, 1zod impact strength and dielectric loss
WGy thE Shmes pretiibdad Exdapleot. Treerdsilts are 20shown in

Table 5. The inorganic and/or organic fillers, additives
and other resin components may be added to the liguid-
crystalline polyester blend consisting of the liquid-
crystalline polyester (&) and the ligquid~crystalline
polyester (B) and may be admixed to the molten mixture of
the liquid-crystalline polyester (3) and the liquid-
crystalline polyester (B) upon melt kneading.

The liquid-crystalline polyester blend or the
liquid-crystalline polyester blend composition of the
present invention may be processed in a conventionzal 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~-crystalline 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 parts of antenna,
connector, substrate and the like which use high frequency

signals.

The present invention is further described in

referencc to the following Examples.
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32 Example Comparative Example BON6 50.8 249.5346.712 354
NM 27 55 49.4 54 1 Monomer ratio(mol t) *1

25

In the Lxamples and Comparative Examples, melting
temperature (Tm), deflection temperature under load (DTUL),
tensile strength, flexural strength, Izod impact strength,
and dielectric loss tTangent (tand) are assessed by the
following procedures.

1} Melting temperature (Tm)

The differential scanning calorimeter Exstar 6000
(Seiko Instruments Inc., Chiba, Japan) or the same type of
DSC device 1s used. The LCP or LCP blend sample to be
examined 1s heated from a room temperature at a rate of
20°C/minute and endothermic peak (Tml) is recorded.
Thereafter, the sample 1s 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 polyester blend.

2) Deflection temperature under load (DTUL)

Test pilece with length of 127 mm, width of 12.7
mm and thickness of 3.2 mm was molded from a liquid-
crystalline polyester Tblend or a liquid-crystalline
polyester using injection molding machine (UH 1000-110,
Nissei Plastic Industrial Co., Ltd). Deflection

temperature was measured using the test piece according to
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POE 8.7 12,1 14.221.240.2-7312.1
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ASTM D648 under load of 1.82 MPa and heating rate of
2°C/min.
3) Tensile strength

A dumbbell-shaped specimen with thickness of 2.0
mm shown in Figure 1 was molded from a liquid-crystalline
polyester blend or a liquid-crystalline polyester using
injection molding machine (MINIMAT M 26/15, Sumitomo Heavy
Industries, Ltd.) with a clamping pressure of 15 ton,
cylinder temperature of 350°C and die temperature of 70°C.
Tensile strength was measured using the specimen by using
INSTRONBE6T7 (Universal testing machine, Instron Japan Co.,
itd.) with span distance of 25.4 mm and prulling 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 a liquid-crystalline
polyester using injection molding machine (MINIMAT M26/15,
Sumitomo Heavy Industries, Ltd.) with clamping pressure of
15 ton, cylinder temperature of 350°C and die temperature

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

D790.
5) Izod impact strength

The central part of the same test piece as that

used for measuring deflection temperature under load was



10

15

20

25

BE 189179173 21.5-17.6123 HQ13131.2110.71.5-

27

vertically cut in the length direction to give the test
piece with length of 63.5 mm, width of 12.7 mm, and
thickness of 3.2 mm. Izod impact strength was measured
according to ASTM D256 using the test piece.
6) Dielectric loss tangent (tand)

Stick~-shaped test piece with length of 85 mm,
width of 1.75 mm and thickness of 1.75 mm was molded from a
liquid~crystalline polyester blend or a liquid-crystalline
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 analyzer (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: hydroguinone

TPA: terephthalic acid

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

BON6, BP, HQ and TPA were fed in a reaction
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container equipped with an agitating device with torque—
meter and a condenser in the ratio shown in table 1 so that
the total monomer amount was 1840 mol. Then potassium
acetate 7.55 g (22.6 ppm to the total amount of the
monomers) and acetic anhydride 1.03 fold moles to the total
amount (moles) of hydroxy groups of the monomers were added
to the container. The mixture was polymerized under the
following condition.

Table 1: Synthesis Example 1, monomer ratio

BONG6 BP HQ TPA
kg 187.2 73.8 3.1 70.3
mol § |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 mnHg 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 =&

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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POB and BON6 were fed in a reaction container
equipped with an agitating device with torgue-meter and a
condenser in the ratio shown in table 2 so that the total
monomer amount was 1840 mol. Acetic anhydride 1.03 fold
moles to the total amount (moles) of hydroxy groups of the
monomers were added to the container. The mixture was
polymerized under the following condition.

Table 2: Synthesis Example 2, monomer ratio

POB BONG6
kg 185.7 93.6
mol & |73 27

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

pressure 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 the strands were cut to
give pellets of a liquid-crystalline polyester. 2s a

result, approximately theoretical amount of acetic acid was

distilled out.

Synthesis Example 3
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Synthesis of LCP-ITI

BONG, POB, BP, HQ and TPA were fed in a reaction
container equipped with an agitating device with torque-—
meter and a condenser in the ratio shown in table 3 so that
the total monomer amount was 1840 mol.

Acetic anhydride

1.03 fold moles to the total amount (moles) of hydroxy
groups of the monomers were added to the container. The
mixture was polymerized under the same 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

BONG POB BP HO TPA
kg 171.2 30.8 60.4 2.4 60.3
mol % |49.4 12.1 17.6 1.2 15.7

Synthesis Example 4

Synthesis of LCP-1IV

BON6

r BP and TPA were fed in a reaction container

equipped with an agitating device with torque-meter and a
condenser in the ratio shown in table 4 so that the total
monomer amount was 1840 mol. Then potassium acetate 7.60 g
(22.6 ppm to the total amount of the monomers) and acetic
anhydride 1.03 fold moles to the total amount {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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that of Synthesis Example 1 to give pellets of a liguid-
crystalline polyester. As a result, approximately
theoretical amount of acetic acid was distilled out.

Table 4: Synthesis Example 4, monomer ratio

BONG6 BP TPA
kg 187.2 79.0 70.3
mol % 54 23 23

Examples 1-3 and Comparative Examples 1 and 2

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

polyester blend.

Comparative Examples 3-8

The liquid-crystalline polyesters LCP-I to LCP-IV
obtained by the Synthesis Examples 1-4 without -blending
were subjected to the measurements of melting temperature,
deflection temperature under load, tensile strength,
flexural strength, Izod impact strength and dielectric loss

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

shown in Table 5.

Table 5: Physicalities of the liquid-crystalline polyester

blends and the liguid-crystalline polyesters
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IExample Comparative Example

1 2 3 1 2 3 4 5 6
T ® | BONG 50.8 | 49.5 | 48.7 | 46.2 | 39.1 | 54 27 49.4 | 54
5 o 6.7 |12.1 |14-.3 |21.2 [46.2 | = |73 2.1 | =
& I BP 18.9 | 17.9 [17.3 §15.2 | 9.7 21.5 | — 17.6 | 23
5 HO 1.3 [1.3 1.2 J1.1 [0.7 [1.5 | = 1.2 | —
E' TPA 20.3 | 19.2 | 18.5 | 16.3 | 10.3 | 23 — 19.7 |23
E)
(o]
}.4
*
E
ot
T ieeT 50 86 83.3 || 75 50 100 | — — —
2 [Lcr-1z 10 14 16.7 || 25 50 - 100 | — —
v [LCP-III — _ _ _ — _ _ 100 _
g LCB-1V _ — _ _ — — — — 700
£
®
Tm (°C) 315 | 313 |30 [308 |280 |343 | 280 | 277 | 352
DTUL (°C) 275 [ 270 [274 | 277 | 234 | 307 [180 |151 |34z
Tensile 270 | 290 [277 |[2s2 |245 | 271 |290 |276 |149
strength
(MPa)
Flexural 208 [ 209 [220 | 195 |190 |204 |165 |185 210
strength
{(MPa)
Izod (J/m) 275 | 277 255 138 | 148 |170 | 300 | 1s0 |78
tan & 0.4 [0.4 J0.5 1.1 [1.2 0.5 |1.3 Jo.7 0.6
(x107%) *2

*1: Monomer 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 to 3, it 1is found that the liquid~crystalline
polyester blends comprising LCP-II (Comparative Example 4)
in amounts of up to 20 wt & of LCP-I (Comparative Example

3) exhibited good mechanical properties such as tensile
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19078 tan 6 (x10-3)*20.40.40.51.11.20.51.30.7 0.6 41: Monomer
ratio is a value after blending with regard to Examples 1 to 3 and
Comparative Examples 1 and 2. *2: tan 5 is a value measured at 1 GHz.
Comparing Examples 1 to 3 and Comparative 5 Examples 1 to 3, itis
found that the liquid-crystalline polyester-blends comprising LOP-II
(Comparative Example 4) :Li amounts of up to 20 wt of LCP-I
(Comparative Example 3) exhibited good mechanical properties such as

densile; 83 siwength and flexuralstreagthrand.small diglestriciloss fangent 1,55

(tane) as shown by LOP-I and dramatically improved Ezod impact
Streygtit. (tand) as shown by LCP-I and dramatically improved

Izod impact strength.

Further, comparing Example 2 and Comparative
Example 5, it is found that the liguid-crystalline
polyester blend of Example 2 which was obtained by blending
LCP-I and LCP-II exhibited superior properties including
deflection temperature under load (heat resistance),
tensile strength, flexural strength and Izod 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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Further, comparing Example 2 and Comparative 5 Example 5, it is found

that the liquid-crystalline polyester blend of Example 2 which was obtained

by blending LOP-I and LOP-II exhibited superior properties including

deflection temperature under load (heat resistance), tensile strength, MCSLLP
flexural strength and Izod impact 0 streAdth to the liquid-crystalline

polyester (LCP-1V) of Comparative Example 5, though the monomer ratios

of these two p ers are approximately the same. MCSLIP 34 WHAT

rEieta E%”%X%E Ii§§d-crystalline polyester blend, which is obtained

by, combining & liquid-crystalline polyester (Aang-a liquid-grystalline which is
polyester (B) such that the ratio by weight of (A)/(B) is 99/1 to 80/20:
kiquid-tnystallime polyester {Apwhichldonsists of arsraatic-oxycarbopglster (A)
repeating units, aromatic dioxy repeating units and aromatic dicarbonyl _
%b%aﬁng bt At eoHtAihS HoSs P mbltor shi ré Béatﬁﬁ%it%ﬁ%sﬁﬁ?edr atio

%)(?' bx QQ%LHQQ%SG&S)O ;I%q total rg@g@tir&g> ugi@s/ %r;stituting the _
iquid-crystalline polyester wherein the aromatic oxycarbonyl repeating

unit containeddndhe Yquidicrystalline polyester (Apis solely the ubitnsists of
represented by formula (I), 15liquid-crystalline polyesterwhich comprises

repeating anitsorepresemted by formifae (i and () Whereindhemiolac  dioxy
prorgortion of the total amount of the re.peatdin units relyp{esented bcy ¢
formtfae (Y and @) based or HE ]i“oafgllgmoulr%%}f :h Sinits™9 UEES

epeart? hits
constituing 1he liquid-ciystalline polyesterds egualto 100 mel % apdthe sented
molar proportion of the repeating units represented by formulae (1) to (11)
issfront 3@/001te 50/50, bwherein the defleetionttemperatureounaderidgad units
of the liquid-crystalline polyester blend is 250-310C., and 25 wherein the
dieleetricioss fangeit of ieligiid-erstalline berePmeasired ats) /

frequency of 1. GThz, using a stick-shaped test piece with a length of 85
Inm,Wﬁﬁ%gﬁég %he aromatic oxyci?%ony& reé%aglng

contained in the ligquid crystalline polyester (A) is solely

unit

the unit represented by formula (I),

liguid-crystalline ©polyester (B) which comprises
repeating units represented by formulae (Iy and (II),
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
liguid-crystalline polyester (B) is equal to 100 mol % and
the molar proportion of the repeating units represented by
formulae (I) to (II) is from 10/90 to 50/50,

wherein the deflection temperature under load of the
ligquid-crystalline polyester blend is 250-310°C., and

wherein the dielectric loss tangent of the liquid-
crystalline blend measured at a frequency of 1 GHz using a

stick-shaped test piece with a length of 85 mm, width of
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1.75 rra and thickness of 1.75 mm is less than or equal to 0.001: 2.The
liquid-crystalline polyester blend according 5 to claim 1, wherein the MCSLLP
aromatic dioxy repeating unit consained 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 (1)

to (3) and the aromatic dicarbonyl 10 repeating unit contained in the
licuid-crystalline polyester (A) is at least one repeating unit which is .
deldctedtroft the drotip Eonsistiiy of the rBPeating Units 15%Fhe s eaual to
liguid-ctystalline polyester blend according to claim 1, wherein the melting

point determined using MOSLIP diffarfsntial scanning calorimeter (DSC) is
lower than 350C. 4. I’ ' ystalline polyﬁter blend according to

claim I, wherein the iz 0 ength meas éd according to ASTM

D256 using thebemm est ptace with length of 63.5 mm, width of 12.7

mm and thickness of 3.2 ram is, greater than or equal to 200 J/m. 5. A
liquid-crystalline polyesi h énd tomposition 1 hqomprising 100 parts by
weight of the quu\id-cr e polyester blend according to claim 1 and

0.1-200 parts by weightof at least one inorganic and/or organic filler. 6.
Theliquid-crystallinepolyesterblend 15 composition according to claim 5,
wherein the inorganic and/or organic filler is selected from the group

%onsisting of glass fiber, silica-alumina fiber, alumina fiber, carbon fiber,

otassium titahate fiber aidimiritim Borate fibét arantid fiber tale dmieg 0T ding
graphite, wollagtonite, dolomite, 20, clay, glass flake; glass b%@g%&%% unit

balloon, calcium carbonate, barium sulfate, titanium oxide an
combinatien thereot.he 1iquid-crystalline polyester (A) is at

Fouc

least one repeating unit which 1s 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 ligquid-crystalline
polyester (A) 1s at least one repeating unit which 1is
selected from the group consisting of the repeating units

represented by the following formulae (4) to (6)

@) %) @)
//O O\\
@ 2 o
CQO CO
r Y

™~

co ~co

3. The liquid-crystalline polyester blend according

to claim 1, wherein the melting point determined using
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Theliquid-crystallinepolyesterblend 25 composition according to claim 6,

wherein the inorganic filler is glass fiber. MCSUP 37 8. A molded article MCSLLP

obtainable by molding the uid-crystalline polyester blend according to
claim 1. 9. The molded article according to claim 8, whic is 5 antenna,
connector or substrate. A moldetharticle obtainable by molding the
liquid-crystalline polyester blend composition according to claim 5. 10

differential scanning calorimeter (DSC) is lower than 350°C.

4., The liguid-crystalline polyester blend according
to claim 1, wherein the 1Izod impact strength measured
according to ASTM D256 using the bending test piece with
length of 63.5 mm, width of 12.7 mm and thickness of 3.2 mm

is greater than or equal to 200 J/m.

5. A liguid-crystalline polyester blend composition
comprising 100 parts by weight of the liquid-crystalline
polyester blend according to claim 1 and 0.1-200 parts by

weight of at least one inorganic and/or organic filler.

6. The liguid-crystalline polyester blend
composition according to claim 5, wherein the inorganic
and/or organic filler is selected from the group consisting
of glass fiber, silica-alumina fiber, alumina fiber, carbon
fiber, potassium titanate fiber, aluminium borate fiber,
aramid fiber, talc, mica, graphite, wollastonite, dolomite,
clay, glass flake, glass beads, glass balloon, calcium
carbonate, barium sulfate, titanium oxide and a combination

thereof.

7. The liguid-crystalline polyester blend
composition according to claim 6, wherein the inorganic

filler is glass fiber.
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8. A molded article obtainable by molding the

liquid-crystalline polyester blend according to claim 1.

9. The molded article according to claim 8, which is

antenna, connector or substrate.

10. A molded article obtainable by molding the
liquid-crystalline polyester blend composition according to

claim 5.

SLLP



