1 LI QUI D CRYSTALLI NE POLYESTER RESI N *@00002*
Techni cal Field [0001] The present invention rel ates
to awholly 5 aromatic |iquid-crystalline polyester
[ re particularly, the present invention
mmmmmmmmwmmW?o a wholly aromatic I&quid-crystalline
Rglyester resin which exhibits “good nol di ng

praocessability at |ow tenperatures and excell'ent
mechani cal properties. 10 Background art [0002]
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«@noo2*LCP herei nafter) has good properties including
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heat 15 resistance, nechani cal properties such as

risgl el by, em cal resistance and di nensi ona
aggﬁg§é§a&n§quhﬁsed not only for nolded articles but
of products such as fibers and

a&ﬁﬁgaqr a ¥ riet ‘
firFme. TPart i CFl arR¥RS9Rt soRBVengdpput il s nobbl ea  wholly
phones enpl oy highly integrated 20 devices and the art
WREABELLE uséligBdAsrzygtalfiineer padveshekl er rpains More
for them In the informati on and tel econmuni cati on
f PBFESCUYBKY Yy hi Fhpamresent t Anmeasions rehabves| éxs af wholly
the thickness, are sonmetines required. Based
aromatic liquid-crystalline polyester resin which exhibits
good molding processability at low temperatures and

excellent mechanical properties.

Background art

[0002] Thermotropic liquid-crystalline polyester resin
(which is called as liquid-crystalline polyester resin or
LCP hereinafter) has good properties including heat
resistance, mechanical properties such as rigidity,
Chemical resistance and dimensional accuracy and is used
not only for molded articles but also for a variety of
products such as fibers and films. Particularly, personal
computers and mobile phones employ highly integrated
devices and the art wishes to use downsized, thinner and
smaller parts for them. In the information and
telecommunication fields, very thin parts, as thin as 0.5
mm or ‘less of the thickness, are sometimes required. Based
on the excellent molding properties of the LCPs including

good flowability and less flash development compared to the
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on the excellent nolding properties of the LCPs

i ncluding 25 good flowability and | ess flash

devel opnent conpared to the 2 other thernoplastic
resins, consunption of the LCPs has been increasing.
(0003] While the liquid-crystalbine polyester resin
exhi bits high heat resistance, the LCP has extrenely
hi gher 5 nol ding tenperatures conpared to ot her

engi neering plastics such as

PO SOREE BRI Lo LY USRS EPBE i e has

L , NQt be suitable because of its high nolding
t§%§ réﬁ&?&?s¥ﬁﬁ'(0004] The art desires the

[ i%%crys [,LI.i ne pol yester, resins I,ch show t he ,

g&§§° | di n 5%e§§55i|'%§uéP'F6KFtF Bfat RPYShtar resin

retai.ni.n he.good mechani.cal praoperties, chen cal C

¢ GBS M B R A A dF OB yREenely higher

aromat.ic |iquid-crystalline polyester resins, As an 15 .

e%‘é’:lalé‘goF &ﬁad:—%%%t%ﬂ“}ﬂad”@dpdﬂlé&@r regHesnirg plastics

exhi bit good nol ding processability at |ow

t 8WSEratures, PateR® |iterature 1RAkwerekencterephthalate,

of which nelting point determned by differenti al

s PRANPNG Yé enetiemephrhad atz7 80P 190aPhveate.  Accordingly,

literature 1: Japanese Patent Application Laid Qpen :

in some applications, LCP may not be suitable because of
its high molding temperatures.
[0004] The art desires the liquid-crystalline polyester
resins which show the good molding processability at low
temperatures with retaining the good mechanical properties,
chemical resistance and dimensional accuracy of wholly
aromatic liquid-crystalline polyester resins. As an
example of 1liquid-crystalline polyester resins which
exhibit good molding processability at low temperatures,
Patent literature 1 discloses a resin of which melting
point determined by differential scanning calorimetry is
270-280°C.

Patent literature 1: Japanese Patent Application Laid Open

No. Sho. 55-144024

Disclosure of the Invention
Problems to be Solved by the Invention

[0005] An object of the present invention is to provide



10

15

No. Sho. 55-144024 Di sclosure of the Invention

Probl ens to be Solved by the Invention 25 100051 An
obj ect of the present invention is to provide 3 a
whol |y aromatic liquid-crystalline polyester resin
whi ch exhi bits good nol di ng prﬁcessability at | ow
tenperatures and excellent nmechanical properties. 5
Means for Solving the Problens [0006] The present

i nvention provides a liquid- crystalline polyester

r @sivho1@Sp et bRht Y CQEQhEHLE?V%Ea&?ﬁnSr %ﬁ%#%zﬁ?éssln which

represented by fornula !
i %ﬁ%&%&en%&?eg} eseQ}g oﬁé\@g?g%m‘ %S}Caﬁ"@[ﬁ%’r oripgratures

9Lf8¥Pexcellent mechanical properties.

Means for Solving the Problems
[0006] The present invention provides a liguid-
crystalline polyester resin, essentially consisting of the

repeating units represented by formulae (I]-[IV]:

ooyl
O

——0—An—0 [IN]
i 1
- :
—T—C—Ar; ——C—}—
¢ ) 8T, [IV]

wherein Ar; and Ar, independently represent one or more
bivalent aromatic group;

Pr 9, ¥ and s représent relative molar proportions (mol %)
of the repeating units based on the total repeating units
represented by formulae [I]-[IV] in the liquid-crystalline
polyester resin and satisfy the following formulae:

0.4 & p/q £ 2.0,
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P, g, r and s represent relative nolar proportions
(nmol %9 of the repeating units based on the total
repeating units represented by fornulae [I]-[IV] in
the liquid-crystalline polyester resin and satisfy
the followng fornulae: 0.4 S p@g S20 425r 15, 2
< s S 15, and p+q+r+s = 100, priovided that the
liquid-crystalline polyester resin has a 5 nelting
poi nt of 190-250C determ ned by differential scanning
ca qgige%iy [0007] In the specification and cl ai s,

m IFa

the Ter bid- crystalline polyester resin" refers
to a<-pQl wester resin which exhibits anisotropic nelt
p%%§§ %négii§CaFP d as 10 thernotropic

ligyj.d-cryst I ne polyester resin by those skilled
i|é£Qﬁ}ﬁﬁw; ]?BBOS] The ani sotropic nelt phase can be
conﬁjnqﬁg1b nﬁaﬂs of conventional polarized |ight

sy&em n‘é“a“orF BgbhIriArghy spaldingepollyestere resin has a

detail, the sanple on 15 the hot stage under nitrogen
a(‘ﬁ'ﬁfﬂﬁ@f e By the BhsehrRER S50 {®00dtermied by differential

speci fication and cl ai ms, p+q+r+s equals to 100 (nol

P Cang3Ng ded axdesdizasi fication and claims, the term

[0007] In the specification and claims, the term "liguid-
crystalline polyester resin" refers to a polyester resin
which exhibits anisotropic melt phase and is called as
thermotropic liquid-crystalline polyester resin by those
skilled in the art.

[o008] The anisotropic melt’ phase can be confirmed by
means of conventiocnal ©polarized light system wusing
orthogonal light polarizer. In more detail, the sample on
the hot stage under nitrogen atmosphere may be observed.
[0009] In the specification and claims, ptg+r+s equals
to 100 (mol %).

[0010] In the specification and claims, the term
"essentially consisting of the repeating units represented
by formulae [I]1-[IV]" represents that the liquid-
crystalline polyester resin of the present invention may
comprise one or more additional fesin compoﬁent other than
repeating units represented by formulae [I1-[IV] unless the
additional resin component does not impair the object of

the present invention.
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"essentially consisting of the repeating units
represented 20 by fornulae [I]-[IV]" represents that
the liquid crystalline polyester resin of the present
i nvention may conprise one or nore additional resin
conmponent other than repeatinggunits represented by
formulae [I]-[1V] unless the additional resin
conmponent does not inpair the object of 25 the
present invention. 5 [0011] In other words, the

| i faqGCr yst [ lyester ..resjn of .the present

i n[\()ﬁgr:{'tq'l]on m?%e@%a‘%@i&sﬁy the %q'l'%\’\%t?ﬁ]sme polyester
a%ggw onal nngﬁners wi th maj.or nononers which provide

t Sheats ngthifi t PLLSSTEs e LB iR ¥e DS [ revared by
[ng .. 0012], Exanpl es of such_additional nononers

i SOPQde™es, 9 i RV EEPPR)k Yy PROREE S, Witdndtd1or monomers
di ol,, .aromat | di carboxylic acid, aromatic

'H&&F?ﬂ‘x;ﬁbﬁ%‘ﬁr' xyPec repeating omtte KgprefReatedeby formulae
ar.Q tic diamne, aromatic 10 am nocarboxylic acid,

alltdydlVd -di carboxylic acid, aliphatic diol,

al icyclic diol, aromatic nercaptocarboxylic acid,

aﬁBﬁ‘ﬁ?ilc di t B¥emplesonedi csuehcapidphionalarmondmers include
l'ike. QOlgA The proportion of these additiona

mBAematd ct ohydsoxyearboaylacoatidf mromais pddwidi ngromatic
repeating units represented by fornulae [I]-[IV] is
pRéfrarhbkylic rmoaeidhanaromatic  hydroxydicarboxylic acid,

aromatic hydroxyamine, aromatic diamine, aromatic
aminocarboxylic ‘acid, aliéyclic dicarboxylic acid,
aliphatic diol, alicyclic diol, aromatic mercaptocarboxylic
acid, aromatic dithiol, aromatic mercaptophenol and the
like.

[0013] The proportion of these additional monomers to
the total amount of monomers providing repeating units

represented by formulae [I]-[IV] is preferably no more than

10 mol %.
{0014] The liquid—crystaliine polyester resin of the
present invention essentially comprises aromatic

oxycarbonyl repeating units represented by formula [I] and

formula [II] as repeating units:

C
o}
p
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10 nol % [0014] The liquid-crystalline polyester
resin of the present invention essentially conprises
aromati c 20 oxycarbonyl repeating units represented by
formula [I) and formula [I1] as repeating units: [1]
6 wherein p and q represent nolar proportions (nmol %
of repeating units of fornmula ['I] and formula [11]
based on the total amount of repeating units of
formulae [I]-[IV] in 5 the liquid-crystalline
polyester resin of _the present invention. [0015]
Acgor di ng i pvention, the nolar proportion
'e | units oh formula [I] and those
t.e., p/q, §]O.4-2.0, preferably
0.6-1.8, ge preferably 0.8-1.6. [0016]
According to the invention, the nolar proportions of
each repeating units of fornula [I] and formula [I1] .
bé’é@d‘edﬁ tRe & af oFeRFEsSeRt r pday ngroporsiehs (mol %) of
formulae [I]-[IV], i.e., p and g, are 35-48, and
prEPEREEINE IY3s of [BormlaExhfpl endof fommaher § 1WA dased on
provide the repeating unit of forrmula (I] are
6*hpdicekpl angymth@ifc rarahtdmy wsits dOrfiomulae [I]-[IV] in
derivatives such as acyl derivative, ester
déhevati@sd dacayadplliale dealywesdr resin of the present

invention.

[0015] According to the invention, the molar proportion
between the repeating units of formula [I] and those of
formula [II], i.e., p/q, is 0.4-2.0, preferably 0.6-1.8,
and more preferably 0.8-1.6.

[0016] According to the invention, the molar proportions
of each repeating units of formula (I] and formulé [II]
based on the total amount of repeating units of formulae
[I]-[1IV]), i.e., p and q, are 35-48, and preferably 38-43.
[0017] Examples of monomers which provide the repeating
unit of formula ([I] are 6-hydroxy-2-naphthoic acid and
ester forming derivatives such as acyl derivative, ester
derivatives and acyl halide thereof.

[0018] Examples of monomers which provide the repeating
unit of formula [II] are p-hydroxybenzoic acid and ester
forming derivatives such as acyl derivative, ester
derivatives and acyl halide thereof.

[0019] The 1liquid-crystalline polyester resin of the



[0018] Exanpl es of nononers which provide the

repeating 20 unit of fornmula [I1] are

p- hydr oxybenzoi c acid and ester form ng derivatives

such as acyl derivative, ester derivatives and acyl

hal i de thereof. [0019] The liquid-crystalline

pol yester resin of the 7 present invention essentially
conprises an aronatic dioxy repeating unit

represented by fornmula [I11] as a repeating unit:

+Q_Ar | ? r.pill 5 wherein Arl represents dival ent _ .
aParEer glrfg‘(ﬁ}?tlronr§558§§ﬁﬁélh’o|°a?mmb§ﬁﬁta@na(rmat%c dioxy
of the repeating unit of formula [II1] based on the

t SEREALABGN NG regRRRIeRtedinby sfotmpdamifdd ][ s [ \fepeating
in the liquid-crystalline polyester resin of the.

pHBL&Rt invention. 10 (0020] Preferably, the aromatic

di oxy repeating unit represented by formula [IIIl] is
oneror nore noiety wherein Arl is selected fromthe
f. ~r-o-_-0-~~- -off .and Anong the

gro congi stin
aboye’ thgge Eﬁgr n Art [HE] 15 and/ or

r

5 wherein Ary represents divalent aromatic group; r

represents molar proportion (mol %) of the repeating unit

of formula [III] based on the total amount of repeating

units of formulae [I]-[IV] in the liquid-crystalline
polyester resin of the present invention.

10 [0020] Preferably, the aromatic dioxy repeating unit

represented by formula [III] is one or more moiety wherein

Ar; is selected from the group consisting of:

Among the above, those wherein Ar; is:

15 : and/or ; D
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8 are nore preferable and that of which Arl is: is the
nost preferable. [0021] Exanpl es of nononers which
provide the repeating 5 unit of formula [IIl] are
aromatic diols such as hydroqui none, resorcin,

4, 4' - di hydr oxybi phenyl, 3, 3'- dg hydroxybi phenyl ,

3, 4" -di hydr oxybi phenyl, 4,4'- di hydroxybi phenyl et her,
2, 6- di hydr oxynapht hal ene, 2, 7- di hydr oxynapht hal ene,

1, 6-di hydr oxynapht hal ene, 1,4 10 di hydr oxynapht hal ene

a@ﬂeah5¥é préEEQébleOEnBaEﬁQ%nofswm@ght%&?dls
derivatives thereof as well as ester forning

deri ives such as acyl derivative thereof. [0022]
T- crystalline polyester resin of the present
i nve on essentially conprises an aromatic 15

di carbonyl repeating unit represented by fornula (IV]

aPg Ak @Sgé ggFgE#EQRC Are C0 0 C wherein Are

repr ésénts Sati ¢ group; S represents
TR PP e RO Bl Roepeccang
yés rfr Iae the[I:}X)elsenrﬂ‘E?hﬁvlé:ﬁ“gf%légic Y%4£614 "suen as
hydroqulnone, resorcin, 4,4'-dihydroxybiphenyl, 3,3'-
dihydroxybiphenyl, 3,4'-dihydroxybiphenyl, 4,4'-
dihydroxybiphenylether, 2, 6-dihydroxynaphthalene, 2,7-
dihydroxynaphthalene, 1, 6-dihydroxynaphthalene, 1,4-
dihydroxynaphthalene and alkyl-, alkoxy~ or halogen-
substituted derivatives thereof as well as ester forming
derivatives such as acyl derivative thereof.
[0022] The liquid-crystalline polyester resin of the
bresent invention essentially comprises an aromatic
dicarbonyl repeating unit represented by formula [IV] as a .

repeating unit:

wherein r> represents divalent aromatic group; s
represents molar proportion (mol %) of the repeating unit
of formula [IV] based on the total amount of repeating
units of formulae [I]-[IV] in the liguid~crystalline
polyester resin of the present invention.

[0023] Preferably, the aromatic dicarbonyl repeating
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[0023] Preferably, the aromatic dicarbonyl repeating 9
unit represented by forrmula [IV] is one or nore of

noi ety of which Are is selected fromthe group

consi sting of: Anong the above, those wherein Are is:

5 u and/or are nore preferable nd that wherein Are
is: is the nost preferable. [0024] Exanpl es of
nononer s whi ch provide the repeatlng 10 unit of
formula [IV] are aromati c di carboxylic acids such as

naﬁﬁﬁﬁ {%E] %oxyso h%@?b'c ﬁﬁhd’ig’gﬁe or more of moilety
> 03:' %mg’l ened| %%5%4 Srom otqlel group consisting of:

naphthalenedlcarboxyllc acid, 4,4'-dicarboxybi phenyl,
15 bi s(4_carboxyp enyl)ether and,alk,l-, alkoxy or
hal o ’ A %
ester f ( 7 er terivalyves J °

present f e and
repeati i , R f -
anount of the repeating 5 units of

, 1.e., r and s, are 2-15, and
In addition, in the

Among the above, those wherein Ar, is:

: and/or —GO—-
are more preferable and that wherein Ar;, is:
is the most preferable.
[0024] Examples of monomers which provide the repeating

unit of formula [IV] are aromatic dicarboxylic acids such
as terephthalic acid, isophthalic acid, 2,6~
naphthalenedicarboxylic acid, 1, 6-naphthalenedicarboxylic
acid, 2,7-naphthalenedicarboxylic acid, 1,4-
naphthalenedicarboxylic acid, 4,4'—dicarboxybiphen§l,
bis(4-carboxyphenyl)ether and alkyl-, alkoxy- or halogen-
substituted derivatives thereof as well as ester forming

derivatives such as ester derivatives and acyl halide
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pol yester resin of the present invention, it is
preferable that the nolar anobunts of the repeating
units of formula [I1I11] and those of the repeating
units of forrmula [IV] are 10 substantially equal,
i.e., r=s. [0026] The nethod fo% preparing the
liquid-crystalline polyester r gin of the present
invention is not limted and any known nethod can be
enpl oyed. For exanple, conventional polynerization
mﬁﬂgyg%fnmh as nol ten acidolysis nmethod and 15 slurry
pol yimeriZati on nethod for preparing polyester to give

e l..d0ndi ngs anpng the above descri bed nononer
cmgf@nts %%Fcb‘g)lélgﬁal SPedtheogrgsemle ddvestion, the molar
aci dolysis nmethod is preferably used for the present
i ons, Phi §a5dt HeRPea g 2onpEsy el | pAgula [III] and
n&noners are _heated to give a nolten solution of the

gailes bhHl ¢ haseadheoroltie okotal r eoued tof githe repeating
the nolten golyner. The final step of this nethod nmay
b&N &S Il dT et bAger MaddYrh.t ol feci | ikt @ned thie reapRall5, and
of the wvolatile by-products such as acetic acid or
wREeLerablyoo?sl 3 The Bh urdgipdbyperizathen ksuid-dsystalline
characterized 11 in that nononers are reacted in a
heglyesteangesiniiaf t the gbresehe saviettibate ipoliyasreferable
in the formof suspension in the heat exchange liquid
msbiatmtHe0R9) akn agiciingrs obf t hRemMdeRinBITiFOLNELS of formula
nmet hod or the

[III] and those of the repeating units of formula [IV] are

substantially equal, i.e., r=s.

[0026] The method for preparing the liquid-crystalline
polyester resin of the present invention is not limited and
any known method can be employed. For example, conveﬁtional
polymerization methods such as molten acidolysis method and
slurry polymerization method for preparing polyester to
give ester bondings among the above described monomer
components may be employed.

[0027] The molten acidolysis method is preferably used
for the present invention. In this method, the
polymerizing monomers are heated to give a molten solution
of the reactants and then the solution is reacted to give
the molten polymer. The final step of this method may be
carried out under vacuum to facilitate the removal of the
volafile by-products such as acetic acid or water.

[0028] The slurry polymerization method is characterized
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5 slurry polynerization nmethod, the polynerizing
nmononer conponents used for the preparation of the
liquid- crystalline polyester resin may be in the
denatured form i.e. in the formof C2-5 acyl esters,
whi ch are obtai ned by esterify%gg t he hydr oxyl
groups. Anong the C2 - 5 acyl 10 groups, C2-3 acyl
groups are preferable. Acetic esters are nost
preferably used for the reaction. [00301 The C2-5 acyl

egherh Af ﬁQﬁoﬂB??”%&% aé?é&hgﬁea,H&%%gg%gSHPpge fluid to

bef orehand by acylating e nonofers’ | .
nge1ﬁn$s d ? in the reaction system addi ng , .
T% an acy 5%??%8a§§§ s 8ﬁygfréé§}lEh3nﬁ95Wr8’ SRS on 1in

r UROR _prepar,in heé#j ui d-crystalline
ggﬁgggﬁéﬁ e?‘(‘fg'fﬂgelpﬂ M& “g‘he' nol t en aci dol ysi s

or the slyrr ol ymeri zation method, a
23@@?9& ma nbeejxfg”@dy i‘%t%‘%e Fedtenoacioplysdisr égthggl or the
[00323 Exanmpl es qf the catalysts include organic tin
cBrBbtHds Poadmexd z@itdiony | methaski dehex. pafiymasizing monomer
oxideé and diaryl tin oxide; organic titanium
cGAPBEREEtSucHses tfeani thedi BEeRaratkiomongt the liquid-
trioxide, alkoxy titanium silicate and titanium
afK¥SF Al iaek AqLye treml kesimemear the 250 nbbel dealatusied form,
carboxylic acid such as potassium acetate; 12 al kaline
ot - &t kaRi heeedPrh Mét &k -sakcydf estemggnivhiati dreswdtained by
as gotgss[un1sulfate and gaseous aci d catal ysts such
esterifying the hydroxyl groups. Among the C,.s5 acyl
groups, Cz-3 acyl groups are preferable. Acetic esters are
most preferably used for the reaction.
[0030] The C2-5 acyl esters of the monomers may be those
prepared beforehand by acylating the monomers independently
or may be those produced in the reaction system by adding
an acylating agent such as acetic anhydride to the monomers
upon preparing the liquid-crystalline polyester.
[0031] In either of the molten acidolysis method or the
slurry polymerization method, ﬁ catalyst may be used in the
reaction, if desired.
[0032] Examples of the catalysts include organic tin
compounds such as dialkyl tin oxide (ex. dibutyl tin oxide)
and diaryl tin oxide; organic titanium compounds such as
titanium dioxide, antimony trioxide, alkoxy titanium

sllicate and titanium alkoxide; alkaline or alkaline earth

metal salt of carboxyliec acid such as potassium acetate;
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as Lew s acid (ex. BF3) and hal ogenated hydrogen (ex.
HC1l). [0033] Wen a catalyst is used, the anmount of
the 5 catalyst added to the reaction based on the
total nononmers may preferably be 10-1000 ppm and
nore preferably 20-200 PPM [OOié] The mel ting point
of the liquid-crystalline polyeSter resin of the
present invention determned using 10 differentia
scanni ng cal orinmeter (DSC) according to the nethod
desgr.i.hed bel ow..s 190-250C, _preferably 200-240C,  and ,
oA Sp| A Rk Coathb’ IMekAt. sPt 4 ABorganic acid
pol yester resin of the present invention with such a
| SWCOe? | RYERSPANme Bhilfiate Anfbodasspapngcid catalysts such
processability at low 15 tenperatures. [0035] <Method
f 6 devdrmanity (e B agdpdiirgsnatedDbEsirpgen (ex. HC1).
di fferential. _scanning cal ori meter Exstar 6000 (Seiko
| 19033 dent s When | achice4alyspan)isor uskd, sattbet ypmooht of the
DSC 20 device is used. The LCP sanple to be exam ned
i §akadvsd fadsiad down thepeeactionabagedae dthe total monomers
20' U minute and endotherm c peak (Tm) is recorded.
Thave Fnefe rahdyy shaplé-1090k gyum,at armd t moper preferably 20-200
20-50' C higher than Tm for 10 mnutes. Then the
sppple is cooled to roomtenperature at 25 the rate of
20' ¢ mnute. Then, LCP sanple is heated again 13

[0034] The melting point of the liquid-crystalline

polyester resin of the present invention determined using
differential scanning calorimeter (DSC) according to the
method described below is 190-250°C, preferably 200-240°C,
and more preferably 210-230°C. The liquid-crystalline
polyester resin of the present invention with such a low

melting point exhibits a good molding processability at low

temperatures.
. [0035] <Method for determining the melting point with
DSC>

The differential scanning calorimeter Exstar 6000 (Seiko
Instruments Inc., Chiba, Japan) or the same type of DSC
device is used. The LCP sample to be examined is heated
from room temperature at a rate of 20°'C/minute and
endothermic peak (Tml) is recorded. Thereafter, LCP sample
is kept at a temperature 20-5ﬁ‘c higher than Tml for 10
minutes. Then the sample is cooled to room temperature at

the rate of 20°C/minute. Then, ILCP sample is heated again
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at the rate of 20*C/ m nute and exotherm c peak is
recorded. Endotherm c peak found in the final step is
recorded as nelting point. [00361 Preferably, the
l'iquid-crystalline polyester 5 resin of the present
invention is that |og viscosityHﬁf the sane can be
nmeasured i n pentafl uorophenol . e log viscosity of
the pol yner nmeasured at a concentration of 0.1 g/dl

i n pentafl uorophenol at 60*C nmay preferably be 0.3

d bly .0, 5- dl /.q, t

T petlt Pob o TR0 G FTREhEEBosharkEohBerIE HRBk DR yrecordea.
i qui d- tal i | t, [ f. th

o L S, PO BB SELE g oz o

may Preferabl be 1-1000 Pa.s, nore preferably 5-300

PRSEt1ME PRBRBS The present .invention further provides

a |l Ld- cr%%talline pol yester resin conmposition
B i ng PFeferpBlE: deshe bed luddrarstsrll inme polyester
pol yester resin. The |iquid-crystalline polyester

RS Dhplos tPBasaRYy bevenbien bpt hhatdlby adsirisigy of the
one or nore fibrous, plate or 20 particulate filler

dfltr F8inf Becef@Rsered heihj qpemtadilysiziplierscl. The log
pol yester resin. 10039] The filler and/or

r'el $R0tdenent Hhs pelympérconeasutednatng obncentration of 0.1
conventional reinforcements and/or fillers for resin
Dfosini erentepbnoiopghencl hati né@ndecaisepaederably be 0.3
dl/g or above, more preferably 0.5-10 dl/g, and most
preferably 1-8 dl/g.

{0037] The melting viscosity of the liquid-crystalline
polyester resin of the present invention measured with
capillary rheometer may preferably be 1-1000 Pa.s, more
preferably 5-300 Pa.s.

[0038] The present invention further provides a liquid-
crystalline polyester resin composition comprising the
above-described 1liquid-~crystalline polyester resin. The
liguid-crystalline polyester resin composition may be those
obtained by admixing one or more fibrous, plate or
pParticulate filler and/or reinforcement to the liquid-
crystalline polyester resin.

[0039] The filler and/or reinforcement may be selected
from any of conventional reinforcements and/or fillers for

resin compositions depending on the intended use and

application of the liquid-crystalline polyester resin
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25 application of the liquid-crystalline polyester
resin 14 conposition. [0040] Exanples of fibrous
fillers and/or reinforcenents may include glass
fiber, silica-alum na fiber, alumna fiber, carbon
fiber and aram d fiber. Anong tg§n1 glass 5 fiber is
preferably used. [0041] Exanpl es®of plate or
particulate fillers and/or reinforcenents may include
talc, mca, graphite, wollastonite, calcium

Cc at.e,. dolomte, clay, glass flake, glass beads,
bg%$%#%%gﬁﬁo ‘e and titanium oxide. 10 [0042] The

fi I%rﬁ and/_or reinforcenments may, be added to the
| i K03 cr y s Exiam ﬁad?ée%’tté’?m%se i and/en reinaforcements
amount .of 0. 1-200 parts by weight, especially 10-100 _
pdRYs 1Byligegholiagsi06ibares pyliheprghtupinghefiber, alumina
liquid-crystalline polyester resin. 15 [0043] The
| ifg&’ueéflcr%ﬂéwi Hdbego| padt éiramigl nféberhe Ampergervhem, glass
invention which does not contain any additiona
céiperecis srieferalpdy tused. qui d-crystal line pol yester
resin, such as the LCP including no-tiller and/or
r d0RAdd ceneBxampie st hef | pketenyohepautiabluteseil12ts and/or
[0044] If the anount of fillers and/or reinforcenents
i Felmboscement300 pey s binekudét, thdcpol dakiddty ofraphite,
the resulting liquid-crystalline polyester resin
coepdsistoodte, calcium carbonate, dolomite, clay, glass
flake, glass beads, barium sulfate and titanium oxide.
[0042] The fillers and/or reinforcements may be added to
the liquid-crystalline polyesfér resin composition in an
amount of 0.1-200 parts by weight, especially 10-100 parts
by weight to 100 parts by weight of the liquid-crystalline
polyester resin.
[0043] The liquid~crystalline polyester resin of the
present invention which does not contain any additional
component other than the liquid-crystalline polyester resin,
such as the LCP including no filler and/or reinforcement
and the like may be suitably used.
[0044] If the amount of fillers and/or reinforcements is
more than 200 parts by weight, the moldability of the
resulting liquid-crystalline polyester resin composition
tends to be decreased or the exhausting of the cylinder or

die of the molding device tends to be increased.

[0045] The liquid—crystailine polyester resin
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tends to be decreased or the exhausting of the
cylinder or die of the nolding device tends to be

i ncreased. 25 [0045] The liquid-crystalline polyester
resin 15 conposition according to the present
invention may further be adn1x3g with one or nore
addi tives conventionally used r resin conpositions,
if desired, for exanple nolding [lubricant such as

hi gher aliphatic acid, higher aliphatic 5 ester,

hi gher al.i.phatic am de, higher aliphatic acid netal

S SPRBOSHGH ACHREGHRE 1 FoF BeaPBSEoRds HVarfiisiafiay further
sgoh as ., q&fs and pi gments; antioxidant; thermal

s §bﬂ$%’f, WL tBh G heti ; Makei ddgditd vagemonsiantionally used
syrface active agent. [0046] The ampunt of additives
adRfxefeP$NnRONReF telona o ddfd Aeglbedsel &t e@xample molding
dependi ng on the intended use or purpose of the

| LYBrdcanfst el naspdiighaeral tehaticoapdsi t ikdigher aliphatic
Typically, additives may be added to the

| P§GiPa- cMisgthad i nkipliyest emidesi higheposiltipprtdfc tdwid metal
present invention in an amount of 0.005-1.0 parts by

weadht, PP3 ysridioxaaisl yargl (Eluh foqrarkion ye siai ghto perardPOsuch as
parts by weight of the liquid-crystalline polyester

rdyen. ahd tpigmehhbgheahtgortiigaherei thuspdlr eesisil Dzer; UV
the group of 10-25 carbon atons. [0047] Mol di ng

| absbrhens ;sant ias dtigheligeit piiad isurfddh ackivd Gydnt.
ali phatic ester, higher aliphatic acid netal salt or

[0046] The amount of additives admixed i1s not limited
and may be seleéted depending on the intended use or
purpose of the liquid-crystalline polyester resin
composition. Typically, additives may be added to the
liquid-crystalline polyester resin composition of the
present invention in an amount of 0.005~1.0 parts by weight,
preferably 0.01-0.5 parts by weight per 100 parts by welght
of the liquid-crystalline polyester resin. The term
”higher" group herein used refers to thé group of 10-25
carbon atoms.

[0047] 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 resin or the liquid-
crystalline polyester resin composition before subjecting
the pellets to the molding process, so that the agent

adhere to the outer surface of the pellets.
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fl uorocarbon-type surfactant may be added to the
pellets of the liquid-crystalline polyester resin or
the liquid- crystalline polyester resin conposition
bef ore subjecting the pellets to the nol ding process,
so that the agent 25 adhere toq he outer surface of
the pellets. 16 [0046] The liquid-crystalline

pol yester resin conposition of the present invention
may conprise one or nore additional resin conmponent

I t he tional, nent does [ .
?ﬁe J]ect gﬁjd% hle p?’é‘%ﬁ't%t %ryr#l d&ﬁ hExaRBF'g?t I&ert he ¥esin
a [£S] onents . inclu er astic
rgg?‘“ Uieteho 3*§m%%esia%‘fyé&"srl LoBoheRghBAboe one or

| fide, y er_ket one, car bonat e,
oBeFsn Rt 3% et i S CRPSRAEh Wl the addit bopal resin

pol ysul f one ol ethersulfone and pol yether imde and
°¥“IE? et 1409?9")/réh9 ths WIR& s HHendtbiest n,okpose present

re3|n and polyimde resin. The anount of t he

adBVERSHRN - esiERARRIBDNOAt FBe nddiitriiared, aﬁélﬂmycmponents
detern1ned dependent on the intended use and

apprilEge dhernanlaatic se@hns aguchi esalpalasimisieaypbbyester,
added to the liquid-crystalline 15 polyester resin
cBRpIPhENYA eng alﬁud-rftm%i, ofpcl.yetdo€r patatondyy vmdlgtarbonate,
preferably 10-100 parts by wei ght per 100. parts by
mEPéMPhsﬂYﬂn@el|quh@4crystiuIdanaqnﬁqundﬂrﬂwamIVes thereof,
[0049] The liquid-crystalline polyester resin

polysulfone, polyethersulfone and polyether imide and

thermosetting resins such as phenol resin, epoxy resin and
polyimide resin. The amount of the additional resin
component is not limited, and may be determined dependent
on the intended use and application. Typically, such
additional resins may be added to the liquid-crystalline
polyester resin composition in an amount of 0.1-200 parts
by weight, preferably 10-100 parts by weight per 100 parts
by weight of the liquid-crystalline polyester resin.

[0049] The liquid;crystalline polyester resin
composition of the present invention may be obtained by
adding fillers, reinforcements'and other resin components
to the polyester resin and melt kneading the mixture at a
temperature from near the melting point of the polymer to
the melting point plus 100°C using a kneading machine such

as Banbury mixer, kneader, single screw extruder, twin

screw extruder or the like.
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conposition of the present invention may be obtai ned

by 20 adding fillers, reinforcenents and other resin

conmponents to the polyester resin and nelt kneadi ng

the m xture at a tenperature fromnear the nelting

poi nt of the polymer to the neiging poi nt plus 100C

usi ng a kneadi ng machi ne such as Banbury m xer,

kneader, single screw extruder, twin 25 screw

extruder or the like. 17 [0050] The liquid-crystalline

Pqloyapher res 1 e liguid-crystalline polyester

rggin gonpo????ozgggégrSFXGQ?gglPﬁeﬁﬁ Th efnﬁ%ﬁFanand the
o l.at.0 _a nplded article wth a desired X

gﬁ%&@ﬁﬁ&%ﬁ%&@@‘&n?& ﬂﬁeo*%aﬁr FEH T AERRF S b &acerding to

p erghly injection, nol ding, conpression nol ding,

e%?%u |o#é%)(ﬁ?ﬁf%ﬁkp%lﬂﬁyngﬁdi -deg | Pptpedcmoddesh article

of ;Prawi ng [0051] Figure 1 shows the rel ationship of

m%%g’ gat%ﬁ%&ofh%%ﬁbﬁﬁww el €Phyepbianalomellte molding
Iiguid-crystalline pol yester resins obtained by

ERARGPES » aPE LRI ABINp ANFLICEE one R@dslioy , 1 compemEsilces molding,
15 %OOSZ% The_present invention is further described

i AXFEVELRACBOLEiRAeangl Pddvnmoddangl.es. The fol | owi ng
exanples are intended to illustrate the invention and

are not to be construed to limt the scope of the

i pvention.
Brief Description of Drawing

[0051] Figure 1 shows the relationship of molar ratios
of BON6/POB and melting points of the liquid-crystalline

polyester resins obtained by Examples 4-6 and Comparative

examples 1-2.

Examples
[0052] The present invention is further described in
reference to the following examples, The following

examples are intended to illustrate the invention and are
not to be construed to limit the scope of the invention.
In the examples and the drawing, following
abbreviations are used.
BON6: 6-hydroxy-2-naphthoic acid
POB: p—hydroxybenzéic acid
HQ: hydrogquinone
BP: 4,4'-dihydroxybiphenyl

TPA: terephthalic acid
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In the exanples and the drawing, following 20
abbrevi ati ons are used. BONG 6-hydroxy-2-naphthoic
acid POB: p-hydroxybenzoic acid HQ hydroqui none BP
4, 4" -di hydr oxybi phenyl 25 TPA: terephthalic acid 18
NDA: 2,6-naphtha|enedicarboxyliﬁ acid [0053] (Exanple
1) BON6, POB, HQ and TPA of whi % the proportions are
shown in Table |I below were fed in a reaction
container 5 equipped with an agitating device with

t ue t condens that the total nononer

afran[g%nt ZRE Sgpﬁ%ﬁg@ene%ﬁgﬁtr 5 glcotacﬁ-é’t assi um acet at e

ti anh ide of 1.025 fold noles to the total
CR0R3T  (Ersaphey 1S

groups of the nononmers were added

to the contalner The pol ynerizing 10 reaction was
conducPeN®ac ERY nFot @I’cCheTB?*oétsﬁjuwblﬁbsdcrhebeﬁrol@@rbwans are

[ 0054] Tabl e 1. BONGPOBHQTPA 93862974467 (rmol 99414388
@@ gT in Table 1 below were fed in a reaction container

equipped with an agitating device with torgue-meter and a

condenser so that the total monomer amount was 5 moles.
Then 0.05 g of potassium acetate and acetic anhydride of
1.025 fold moles to the total amount of hydroxyl groups of
the monomers were added to the container. The polymerizing
reaction was conducted according to the procedure described
below.

[0054] Table 1

Example 1l: monomer proportions

BONG POB HQ TPA
g 386 297 44 67
(mol %) 41 43 8 8
[(0055] Under the nitrogen atmosphere, the mixture was

heated from room temperature to 150°C over one hour and
kept at the temperature for 30 minutes, then rapidly heated
to 210°C with distilling out the by-product acetic acid and
kept at the temperature for 30 minutes. Then the mixture
was heated to 335°C over 3 hours and the pressure was
reduced to 20 mmHg over 30 minutes. When the torque became
the predetermined level, the polymerizing reaction was
terminated. The resulting resin was removed from the
container and crushed with crusher to give pellets of the

liquid-crystalline polyester resin. As a result, the
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Under the nitrogen atnosphere, the m xture was heated
fromroomtenperature to 150C over one hour and 15
kept at the tenperature for 30 mnutes, then rapidly
heated to 210C with distilling out the by-product
acetic acid and kept at the tepperature for 30

m nutes. Then the m xture was ated to 335C over 3
hours and the pressure was reduced to 20 nmHg over 30
m nut es. When the torque becane 20 the predeterm ned

I I |ymerizing reaction was term nated. The
r§§§q%4%§%€§%$: %e?E%Bb%ﬁ fr 6RO Oht aPREFigng @cid was
cryshed.with grushgr to giye pellets of the . .

| F&Sit&iéﬁﬁst% ine lb%ﬂyﬁgl;éﬁgrggilﬁ.t Af fhegigquliing liquid-
Exanpl e ig nonomer proportions 19 approximately

t FEPERLddPamtnie retadasin datempinediby iD9Gwant221°C.
TBS nel.ting point of the resulting |iquid- crystalline
pdPPe8dc (Examplej@der ni ned by DSC was 221C. [ 0056]

(Exanmple 2) 5 Pellets of the liquid-crystalline

pol yesPel1e&si pfndthe ldlsndicred yedeokldinyg pol tdetesaneesin were
manner as described in Exanple 1 with the exception

t Rataipednpaeaerdpngpotei difee weare changed t ast hdsecribed in
shown in Table 2 below. As a result, the

appeBRIAatlel withebhet iecaleparimmttivdt athei moddmeasrdgbrtions
distilled out. The nelting point of the resulting

| "que dchengstakbi tkopel pesiver inediabldetzpdined bwPSC result,
was 210C.

the approximately theoretical amount of acetic acid was

distilled out. The melting point of the resulting liquid-

crystalline polyester resin determined by DSC was 210°C.

[0057] Table 2

Example 2: monomer proportions

BON6 POB BP NDA
377 277 93 108
(mol %) 40 40 10 10

[0058] (Example 3)

Pellets of the liquid—crystalline polyester resin were
obtained according to the same manner aé described in
Example 1 with the exception that the monomer proportions
were changed to those shown in Table 3 below. As a resﬁlt,
the approximately theoretical amount of acetic acid was
distilled out. The melting poiht of the resulting liquid-

crystalline polyester resin determined by DSC was 218°C.
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[0057] Tabl e 2 BONGPOBBPNDA 37727793106 (ol

% 40401010 [0058] (Exanple 3) Pellets of the

l'iquid-crystalline polyester resin were 15 obtai ned
according to the same manner as described in Exanple
1 with the exception that the ngnoner proportions
were changed to those shown in bl e 3 below. As a
result, the approxinmately theoretical anount of
acetic acid mas distilled out. The nelting point of

tgt %gﬁul quid 20 crystalline polyester resin
ermned C was 218C. Exanple 2: nononer

p Expmplieo 33 %d% 3, BONG POBHQBPNDA

B77318222BEoHNENOI qy"Exanpﬁggo MO PET
DOPOT |on§77uuou1 'Eignpic f%“?ci% g of tk'é
THBRO3ST attrne yester fFest-Ajkie—okiat-ned
débU|U|ﬁg ?% the ouufén“rrer4asfde° ibed i/ 5
EXQAFPE IEwampliehd)exception that the nononer

proportions
Pellets of the liquid-crystalline polyester resin were

obtained according to the same manner as described in
Example 1 with the exception that the monomer proportions
were changed to those shown in Table 4 below. As a result,
the approximately theoretical amount of acetic acid was
distilled out. The melting point of the resulting liquid-
crystalline polyester resin determined by DSC was 218°C.

[0061] Table 4

Example 4: monomer proportions -

BON6 POB HQ TPA
377 2717 55 83
(mol %) |40 40 10 10

[0062] (Example 5)

Pellets of theiliquid—crystalline polyester resin were
obtained according to the same manner as described in
Example 1 with the exception that the monomer proportions
were changed to those shown in Table 5 below. As a result,
the approximately theoretical amount of acetic acid was
distilled out. The melting point of the resulting liquid-

crystalline polyester reéin determined by DSC was 228°C.
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were changed to those shown in Table 4 below. As a
result, the approxi mately theoretical anount of
acetic acid was distilled out. The nelting point of
the resulting liquid- crystalline polyester resin
determ ned by DSC was 218C. 10 [0061] Table 4 Exanple

4: nononer proportions, BONGPO1 PA 37712775583 ( nol

%9 40401010 [0062] (Exanple 5) Pellets of the
liquid-crystalline polyester resin were obtained

a N t he sane manner as described in Exanple
1%&?F%]t%gkgfc§ption that the nononmer proportions 15

wExampiian§e d mod oimeds @ refmt iighsfabl e 5 bel ow. As a
esult, [tHENGPPr OXI NBEET Y IHMI of
E%etl C acl fggas, Cll Stiééed out{Tg L i % pornt—qf

ey taIg T rourd—5crystath ohyester—restA—
SRl o8y & by Dse il hose, 20 B ogaall Hble 5 |
BOSIOBOBH(ERAMDI@2E)P5583 (ol 99 51291010 Exanpl e 5:
nonomer proportions

Pellets of the liquid-crystalline polyester resin were

Y i
-

obtained according to the 'éame manner as described in
Example 1 with the exception that the monomer proportions
were changed to those shown in Table 6 below. As a result,
the approximately theoretical amount of acetic acid was
distilled out. The melting point of the resulting liquid-

crystalline polyester resin determined by DSC was 230°C.

[0065] Table 6

Example 6: monomer proportions .

BONG POB HQ TPA
g 273 352 55 83
(mol %) |29 51 10 10

[0066] (Comparative example 1)

Pellets of the liquid-crystalline polyester resin were
obtained according to the same manner as described in
Example 1 with the exception that the monomer proportions
were changed to those shown in Table 7 below. As a result,
the approximately theoretical amount of acetic acid was
distilled out. Thé melting point of the resulting liquid-

crystalline polyester resin determined by DSC was 255°C.
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[0064] (Exanple 6) Pellets of the liquid-crystalline
pol yester resin were obtained according to the sane
manner as described in 5 Exanple 1 with the exception
that the nononer proportions were changed to those
shown in Table 6 below. As a rﬁfg t he

approxi mately theoretical anou of acetic acid was
distilled out. The nelting point of the resulting
liquid- crystalline polyester resin determ ned by DSC

065] Tabl e 6 BONGPOBHQIPA 2733525583
mﬁgf’%%}%éﬁﬁ[l [0]066] (Conpar at i vel_gl(-arrpl e 1) Pellets

oComparhtmvede&hm@u@|hln&dﬁﬁﬂﬁﬁkﬁbﬁa¥¥ﬂbﬂ¥”e
brar et TR arng lpb hre—satfeHeRrer geser+bed in

Fémuuc 3 Wy —the—e EPL.U.*rmt *m;ﬁgmumm___
15 _\war n=Tal nrl téﬁhﬂgp le\n Ln Takle 7

E@Jl :': %ku@meun 6Q he annrrib@rmtel Ytheoretical

apooag]oﬁcgﬁ hirgtachde ig§illed out. The melting
poi nt of thesresultlng“?&E&?d t)crystalllne polyester

resin gej eepsngg QF88§$PW$§b%§§$ta§iqm% Jiyé“%er Tesin were

proportions 20 22
cbtained according to the same manner as described in

Example 1 with the exception that the monomer proportions
were changed to those shown in Table B8 below. As a result,
the approximately theoretical amount of acetic acid was
distilled out. The melting point of the resulting liquid-

crystalline polyester resin determined by DSC was 253°C.

[0069] Table 8

Comparative example 2: monomer proportions

BONG6 POB HQ TPA
g 518 1173 55 83
(mol %) {55 25 10 10
[0070] In Examples 4-6 and Comparative examples 1-2,

proportions of HQ and TPA, which provide repeating units of
formulae [III] and [IV] respectively, were kept constant at
10 mol % and those of BON6 and POB, which provide repeating
units of formulae [I) and [II], were changed. Figure 1
shows the relationship of the molar ratios of BON6/POB,
i.e., p/q, and the melting points of the resulting liquid-

crystalline polyester resins.

Industrial Applicability



Conpar ati ve exanple 1: nononer proportions
BONGPOBHQTPA g188 4155583 4 (nmol 9% 20601010 [ 0068]
(Conparative exanple 2) Pellets of the
l'iquid-crystalline polyester resin were obtained
according to the sane manner as,gdescribed in 5
Exanple 1 with the exception that the nononer
proportions were changed to those shown in Table B
below. As a result, the approximately theoretica

l ed .out. The neltin

a of eti id was St .

oBBRLI0" THES ad RSB Al ng | Homsre mo by ad  the
resin.deternm ned,by DSC was 253C. 10,[0069] Table 8

CEREBLr BT R 1d | T o ni YaRir: o) 5695R0160P0038F PR Of the
Exanpl es 4;6 and, Conparative exanples 1-2, proportions,
oPrE%eaﬁd RN LR h ap‘?eovi"c'f@fruépggf’irngp%frﬁsoéf electric and
formulae [I11] and [IV] respectively, were kept |

c%igFﬁﬁPn £ 18eWbFe9s andrathEeesf BONG aAytPEBbidgSch In

rovi de repeating 15 units of fornulae [I] and [I1],
WeRECLRY¥ABEd. theyutbayid-crystalline polyester resin of the

present invention is suitably used for the applications

which require good processability at low temperatures.
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shows the relationship of the nolar ratios of

BON6/ POB, i.e., p/q, and the nelting points of the

resulting liquid- crystalline polyester resins.

Conpar ati ve exanple 2: nononer proportions 20

I ndustrial Applicability 23 [0071] The

| i qui d-crystalline polyester re@4n and the

liquid-crystalline polyester resin conposition of the

present invention are useful for parts of electric and

el ectroni c devices, machi nes and autonobiles. In 5
particular, the |iquid-cryst &H4AIME pol yester resin of

the present invention is suitably used for the

appl i cd i ohkquight erysegllinegopdlyestessabiddirny, atessentially
tenperatures. 24 CLAIMS 1. A liquid-crystalline
pSlopesitstringese i, thesemmpedt ing constst regprekenited by formulae
repeating units represented by formulae [I1]-[1V]: [I]

5 [@)AII: CA2C 00

L0
ot -

O—Ar——0—7 — [III ]
_ Ir
Cc Ay ——( —— [IV]
o o |

wherein Ar, and Ar, independently represent one or more
bivalent aromatic group;

Pr 9, r and s represent relative molar proportions {(mol %)
of the repeating units based on the total repeating units
represented by formulae {I]-[IV] in the liquid-crystalline
polyesﬁer resin and satisfy the following formulae:

0.4= p/g £ 2.0,

2 = r £ 15,

2 £ 8 £ 15, and

ptgtr+s = 100,

provided that the liquid-crystalline polyester resin has a
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[ Sp wherein Arz and Are independently represent one
or nore 10 bivalent aromatic group; p, g, r and s
represent relative nolar proportions (nol % of the
repeating units based on the total repeating units
represented by fornul ae [I]-[IV% in the
liquid-crystalline polyester 8in and satisfy the
following fornmulae: 15 0.4, 9 p/q 2.0, 2 - r S 15, 26
s615 and p+g+r+s = 100, provided that the

i d-crystalline I ester resin has a 25 nelting

1§08 1890 C WP 1y dleterminedl kyantlfferential
calorlnetry 2. The I|qU|d crystalline polyester resin
aSCEPAilRg CE1ordmetsYl:, wherein p, q, r and s satisfy
the following fornmulae: 35 p 48, 35 g 48, 2 < r
'c 15, 10 2 S s S 15, and _

2. The liquid-crystalline polyester resin according to
claim 1, wherein p, q, r and s satisfy the following
formulae:

35 £ p £ 48,

35 £ q =< 148,

N\
fiA

r £ 15,

N
i
0
A
[
o
[\
I
o,

3. The liguid-crystalline polyester resin according to
claim 1 or claim 2, wherein:

Ar; represents:

1 OO

, and
Ar, represents:
and/or m
4, The liquid-crystalline polyester resin according to

claim 1 or claim 2, wherein both Ar, and Ar; represent:

~
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p+q+r+s = 100. 3. The liquid-crystalline polyester

resin according to claim1 or claim?2, wherein: 15

Ar, represents: C\er ~~_ and/or and Are represents:

and/or 20 4. The liquid-crystalline polyester resin

according to claiml or claim2, wherein both Arz and

Are represent: 26 5. A liquid-ci@estalline polyester

resin conmposition conprising 100 parts by wei ght of

the liquid-crystalline polyester resin according to

any one of clainms 1-4 and 0.1 5 200 parts by wei ght of

one or nore of fibrous, plate or particulate filler

and/or reinforcement. 6. A nolded article obtained by

moAdi nd® t héiApgdr-¢rystpdidk neppbyysseer nesiim or cbhgosition
l'iquid-crystalline 10 pol yester resin conposition
acEFRAIFG D 3A9 et byaiwmighl Sofl%he liguid-crystalline

polyester resin according to any one of claims 1-4 and 0.1-
200 parts by weight of one or more of fibrous, plate or

particulate filler and/or reinforcement.

6. A molded article obtained by molding the 1liquid-
crystalline polyester resin or the liquid-crystalline

polyester resin composition according to any one of claims

1-5.



