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Frerrerererrerererrererriterererrerrrrrr 1 *166166*
LI QUI D- CRYSTALLI NE POLYESTER RESIN Technical Field
[ 0001] The present invention relates to a wholly 5
aromat i stalline polyester resin. Mre
partlclmHMMM‘MmM&IKresent i nventlion relates to a
qgui d-crystalline polyester resin
mhlch exhlblfs good nDIdlng processability at | ow
tenperatures and excellent nechanical properties. 10
Background art Y1Q0FD- CRYSTROLING PALYRITERIREIEN | i ne
pol yester resin (which is called as
liquid-crystalline polyester resin or LCP
herei nafter) has good properties including heat 15
r e Shgiel  Feehdini cal properties such as rigidity,
chem cal resistance and di nensi onal accuracy and is-
uskP0Xilot orithe f opreskded amveHtEobut ral §8e£0r 13 a2 wholly
variety of products such as fibers and fil ns.
Partdmatiiar | y 1iperishralysteOnpider s pd dmkid € phanss, More
enpl oy highly integrated 20 deV|ces and the art w shes

t pausd adwndiy,edthiehi pnesennd insadi@€n Paehatber. EQefE wholly
In the informati on and tel ecommunication fields, ver

tmnmmaﬂﬂcslfﬁhi&”é&ﬁ%t£H§1n8“b91ye5€§§ HediMe which exhlblts
t hi ckness, are sonetines required. Based

good molding processability at low temperatures and

excellent mechanical properties.

Background art

[0002] Thermotropic 1liquid-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
-

T
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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 1111211211 1I1L1T TELEL THDTI
FEEEE e el 1l *coooo2* 2 other thernoplastic
resins, consunption of the LCPs has been increasing.

[ 0003] While the liquid-crystalline polyester resin

exhi bits high heat resistance, the LCP has extrenely

hi gher 5 nol ding tenperatures conpared to other
en@Fh@énﬁﬁ?ﬁﬂQﬁﬁaiﬁi%u¢hsass, consumption of the LCPs has
pol yet hyl enet er epht hal ate, pol ybutyl enet er epht hal at e

andepnl yoarbasang. Accordingly, in sone applications,

LCP may not be suitabl e because of its high nolding

t efiP@PA] ur esWhile[ 0@G4] Theydrd-ddesdtS id® polyester resin
liquid-crystalline polyester resins which showthe ,
goeyhiipi s niyi ph obestabekisyante| ovhet BOPEhakUERS r¥inkly higher
retai ning the good nmechani cal properties, chem ca

r eso 5d ang et emple ta tRNEE 0BohpALEd! 86YoBheWhBhbY neering plastics
aromatic liquid-crystalline polyester resins. As an E

exsuph e of |iquid-cragstalline p0|yeﬁé@&e&ﬁ?&@ﬁe@@&%ﬁhthalate,
exhi bit good nol ding processability at

tamﬂybﬁt&féheté%@ﬁ%%hél&@éabHHep%ﬂ?d%%ﬁgﬁgté‘reﬁb@ordlngly,

of which nelting point determned by differenti al

Scafiinkbge CAlpPlitRitN6AsS, BIP- %ggcnot 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 liquid-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
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Laid Open No. Sho. 55-144024 Disclosure of the
I nvention Problenms to be Solved by the Invention 25
[ 0005] An object of the present invention is to
provide 3 a wholly aromatic |idguid-crystalline
pol yester resin which exhibits good nolding:
processability at |ow tenperatures and excellent
mechani cal properties. 5 Means for Solving the
PrdbYRmslY 0886 Tathe Pricsitt-dunatmlbmerpyldester resin which
l'iquid- crystalline polyester resin, essentially
coh ity @oachemoldprdt ipnpassdab rlepresant etbwy temperatures
formulae (1]-[1V]: 0- J P f o<) cf 10 OArt p |
| 13nd exceld¢pte m¢hanvicad Prepewhéesin Arl and Are
i ndependently represent one or. nore bivalent aromatic
group; 15 p, g, r and s represent relative nol ar
proportions (nol %
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]:

L0

O——Ar{——0—1f— [II]
i g
—"'-C—Arz C
5 51 [IV]
| 4

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

P, d, 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
polyester resin and satisfy the following formulae:

0.4 = p/gq £ 2.0,
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of the repeating units based on the total repeating
units represented by fornulae [I]-[IV] in the
liquid-crystalline polyester resin and satisfy the
following fornmulae: 0.4 ar p/q S 2.0, 4 25r S 15, 2
< s S 15, and p+g+r+s = 100, provided that the
l'iquid-crystalline polyester resin has a 5 nelting
poi nt of 190-250C determ ned by differential scanning
calorinetég. [0007] In the specification and cl ai s,

[

thé Serm

to a polyester resin which exhibits anisotropic nelt

Igui d- crystalline polyester resin" refers
phas& andsi s5caldrel as 10 thernotropic
l'iquid-crystalline polyester resin by those skilled

i netaerast= L0008] The anisotropic nelt' phase can be
confirmed by neans of conventional polarized |ight

syBr@Wi@sdnghaurth@gmmﬁuﬂd{ﬂﬁyéﬁﬁfﬁiﬂ@rpo e§PEF resin has a
detail, the sanple on 15 the hot stage under nitrogen

aﬂwmsphmge_paynbe 6bseryedosphOB09 kB FlGed f iﬁferential
specification and clains, p+g+r+s equals to 8o f%n

Nscdfxiildy daldhemspeglfication and clainms, the term
"essentially consisting of the repeating units
refOCEENt B 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. |
[0008]) The anisotropic melt phase can be confirmed by
means of conventional polarized light system using
orthogonal light polarizer. In more detail, the sample on
the hot stage under nitrogen atmosphere may be observed.
[0009] In the specification and claims, pt+g+r+s eguals
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 resin compoﬁent other than
repeating units represented by formulae [I]-[IV] unless the
additional resin component does not impair the object of

the present invention.
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crystalline polyester resin of the present invention

may conprise one or nore additional resin conmponent

other than repeating units represented by formul ae

[1]-[1V] unless the additional Fesin conmponent does

not inpair the object of 25 the present invention. 5

[0011] In other words, the liquid-crystalline

polyester resin of the present invention nmay be

préégiéb by é&bpotheer wordg,t hheaddigtii drakyseadMEne polyester

Wi th maj or nononers which provide the repeating units

r e{ﬁ@%@nt @d by:h‘&)r I’pﬂ:esenﬁ [ li.hven[:ibﬁl . Inb@OlZJe prepared by

Exanpl es of such additional nononers include aromatic

hyelPpsypae bbxyhgctaei dddandorialc iirdme ry GIBEH Cmajor monomers

di carboxylic acid, aromatic 'hydroxydicarboxylic acid,

aromath cphypui dey arfiener epé 0Bk Cudli 881 RRprARIBEL HP formulae

am nocar boxylic acid, alicyclic dicarboxylic acid,

al iphatI€l diol, alicyclic diol, aromatic

nmer capt ocarboxylic acid, aromatic dithiol, aromatic

mef @R bphendtxansl éhe of | ktscH 0Q43L £ 166aR" ORBAEMER <O 1 nclude

these additional nonomers to 15 the total anmount of

NTEOMEA tSE I BiyidHokY JagBRAYING UREL S, r%ﬂ?if.eﬂ{ e%@i aromatic
than 10 ol

formulae [I]-[I1V] is preferably no nore

%dicarboxylic acid, aromatic ' hydroxydicarboxylic acid,
aromatic hydroxyamine, aromatic diamine, aromatic
aminocarboxylic acid, alicyclic 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-crystalline polyester resin of the
present invention essentially comprises aromatic

oxycarbonyl repeating units represented by formula [I] and

formula [II] as repeating units:

Cc
o
s (1]
p
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[0014] The liquid-crystalline polyester resin of the
present invention essentially conprises aromatic 20
oxycar bonyl repeating units represented by formula [I]

and forrmula [Il] as repeating units: C_ O P6 p
[1l] 4 wherein p and q represent nolar proportions
(mol % of repeating units of fornmula [I] and fornul a

[I1] based on the total amount of repeating units of
formulae [I]-[IV] in 5 the liquid-crystalline
i nvention. [0015]

polryest er—esi n of jt he present
Ac oEdi he i pvention, the nolar proportion
\

befween peétlng units ofifforrmula [I] and those
of | for 1], ij.e., p/qg, is 0.4-2.0, preferably
0.6-1.8, 10 and fe preferably 0.8-1.6. [0016]
According to the invention, the nolar proportions of

eadlefedpeapi thdinigt sSr@prégent!! andlldr apdob@rulond | khol %) of
based on the total anpbunt of repeating units of

f dfepdaaging 1dnit Y] ofl . CormPLANGIY, HE BSrA812aNE 1] based on
preferably 38-43. 15 [0017] Exanpl es of nononers which
preoe dtldle arRReA! I repeating units of formulae [I]-[IV] in
the 1liguid-crystalline polyester 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 formula [II]
based on the total amount of repeating units of formulae
(I]-(IV], 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 [IT] are p-hydroxybenzoic acid and ester
forming derivatives such as acyl derivative, ester

derivatives and acyl halide thereof.

[0019] The liquid-crystalline polyester resin of the



unit of fornmula [I] are 6-hydroxy-2-naphthoic acid and

'W ester formng derivatives such as acyl derivative,

ester derivatives and acyl halide thereof. [0018]

Exanpl es of nononmers which provide the repeating 20

unit of formula [II] are p-hydrgxybenzoic acid and

ester formng derivatives such as acyl derivative,

ester derivatives and acyl halide thereof. [0019] The
l'iquid-crystalline polyester resin of the 7 present

| nverdeon £AYEALLEBh| Yo LU IES, ABoRAPPIBELC ol Wdomatic dioxy
repeating unit represented by fornmula [IIl] as a

r epEpddtichg Uit CpAeleRtbdlbyl rdrmaaerein Al repeating
represents dival ent aromatic gfoup; r represents nolar
prapigiion (nmol % of the repeating unit of fornula

[I11] based on the total anmount of repeating units of
formulae [I1]-[1V] jn the liquid-crystalline polyester

resijn of the presept invention. 10 [0020] Preferably,

th @retArc—eH- 0 epeatijmg)unit represented by

fornmula [I11] is ohe or nore noiety wherein Arl is

selected fromthe group consisting of: and \ | /

Among t he above, those wherein Are is:

5 wherein Ar, 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:
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15 and/or 8 are nore preferable and that of which Arl
is: is the nost preferable. [0021] Exanpl es of
nmononers whi ch provide the repeating 5 unit of
formula [I11] are aromatic diols such as

hydr oqui none, resorcin, 4,4'-diRydroxybiphenyl, 3,3'-
di hydr oxybi phenyl , 3, 4'-di hydroxybi phenyl, 4,4'-

di hydr oxybi phenyl et her, 2, 6-di hydr oxynapht hal ene, 2, 7-

di hydr oxynapht hal ene, 1, 6 d|h droxynaphthalene 1,4 10
diat%edn"b%{ﬁwé%ﬂﬁ?a‘f ‘%/ of Whby-Aor H¥ ogen-
substi t ut ed derivatives thereof as mell as ester

form derivatives such as acyl derivative thereof.

[ 00 @ & liquid-crystalline polyester resin of the

presemnt i nvention essentially conprises an aromatic

15 di carbonyl repeating unit represented by formula

[ Y] tée arostemesfexphiet: -CAre C[ IV] 00 S

wherein Are represents divalent aromatic group; s

r d90&ddnt s Axamp jropof t ronofewk ¥hich tthewieeathegrepeating

unit 20 of formula [IV] based on the total amount of

r@p@étin@f formula [IIT)] are aromatic diols such as
hydroquinone, 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 1liquid-crystalline polyester resin of the
present invention essentially comprises an aromatic

dicarbonyl repeating unit represented by formula [IV] as a .

repeating unit:

+C_N2
S

wherein rs represents divalent aromatic group; s

[IV]

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 1liguid-crystalline
polyester resin of the present invention.

[0023] Preferably, the aromatic dicarbonyl repeating
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units of formulae [I]-[IV] in the liquid-crystalline

pol yester resin of the present invention. [0023]

Preferably, the aromatic dicarbonyl repeating 9 wunit

represented by fornmula [IV] is one or nore of noiety

of which Ar2 is selected fromtlge group consisting of:

--~ ,~and Anong the above, those wherein Are is: [/ |

\ 5 and/or are nore preferable and that wherein Ar2

is: 0 is the nost preferable. [0024] Exanples of
notdher sepheeanpedvibge fidenulepepIVngis 10nenidr afore of moiety

formula [IV] are aromatic di carboxylic acids such as

t epephiniel i Aracisl, sesephediafromathd, g2ofp consisting of:

napht hal enedi car boxyl i c acid,

1, 6- napht hal enedi ¢ar boxylic acid,

2, 7- naphtirgl enedi oxyllc aci "
napht 7 % . _ rboxybi\
15 bls(4_ 3 A alkoxy-

Y s N BT,

nd

h 3

ester f@&
and acyl

Among the above, those wherein Ar, is:

are more preferable and that wherein Ar, is:

-0

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'-dicarboxybiphenyl,
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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[ 0025] According to the present invention, the nolar
proportions of each repeating units of formula [I11]
and forrmula [IV) based on the total anount of the
repeating 5 units of formulae [I]-[IV], i.e., r and s,
are 2-15, and preferably 5-13. I0n addition, in the
liquid-crystalline polyester resin of the present
invention, it is preferable that the nolar anmounts of
the repeating units of fornula [I1l1] and those of the
r epe@¥e@f- units of fornula [IV] are 10 substantially
equal, i.e., r=s. [0026] The nethod for preparing the

| i (RPLBLrystactondingoltyesttéve rpsesent thevdarteis@t the molar
invention is not limted and any known nethod can be

erpteyedt idos efangdeh cepeepihgnalnitRol yAeFozahlian [II1] and
nmet hods such as nolten acidolysis nethod and 15 slurry

pofyrmulzafilvl) nedded bar gHepebtad RAMNASE ebft @hedi ¥8peating
ester bondi ngs anong the above descri bed nononer

comporents  Weyrmd aenpf Dyeiv] 0027k . The mldes, are 2-15, and
acidolysis nethod is preferably used for the present

| uerfie mrbly NS58BS merhoddditeod0 PRI YWIRY | Zi89id-crystalline
nononers are heated to give a nolten solution o% t%e

r gaelhyesttse rance § ignoFhensobiHels@n i S vRaRed ! Q'Lt%ioi(\;sergﬁeferable

the nolten polyner. The final step of this net

bechanar thedmelt runduy@s Usm g of %é;&é!@{r‘f t Uﬁigﬁ”%‘{ta' formula
of the wvolatile by-products such a acetis acid or

WALIEIL) Zind O8¢Sle THE €har b¥pRALY A" WFAOR SIS [(1v] are
characteri zed

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

[0026] The method for preparing the ligquid-crystalline
polyester resin of the present invention is not limited and
any known method can be employed. For example, conventional
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

volatile by-products such as acetic acid or water.

[0028] The slurry polymerization method is characterized
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11 in that nononers are reacted in a heat exchange
fluid to give the solid state polyner in the form of
suspension in the heat exchange liquid nmedium (0029]
In either of the nolten acidolysis nethod or the 5
slurry polynerization nethod, tBA4 pol ynerizing nononer
conponents used for the preparation of the |iquid-
crystalline polyester resin may be in the denatured
form i.e. in the formof C2_5 acyl esters, which are
obt™hi Hedt bronemedss faregreastaddrioxyd hestpexchamgg fluid to
the C2_5 acyl 10 groups, C2_3 acyl groups are
prEfes aphe. saéédi stesteerprlymer nbst theefferablof usespension in
for the reaction. [0030] The C2_5 acyl esters of the

thregx Peandw skl qpid peediubef or ehand by
acyl ating the nononers independently or may be those

priff2&dd i n Irheeielreti ofi shet emleraddiinghfs @) method or the
acyl ati ng agent such as acetic anhydride to the

ndomexrepticty thethogui degeyspal VmBeizing monomer
pol yester. [0031] In either of the nolten acidolysis '

netompeénentishe usédr r Yopol Wrey | zpteparaeiBAd, o the 1liquid-
catal yst may be used in the reaction, if desired. 20

[ @332} aiiame gsobfe s her cakaliishiay NeéUds @h@aMdndtdred form,
conpounds such as dialkyl tin oxide (ex. dibutyl tin

oxi.@e) inanthedifynn df rc, Q4 dEyOrdséss) i yRMENMre obtained by
conpounds such as titanium di oxide, antinony
t eiseeird€yidlgkOXyet | h3AkBRY1 groups. Among the C,;-s5 acyl
groups, C;-3 acyl groups are preferable. Acetic esters are
most preferably used for the reaction.

[0030] The C;.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, e 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
silicate and titanium alkoxide; alkaline or alkaline earth

metal salt of carboxylic acid such as potassium acetate;
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silicate and titanium al koxi de; al kaline or alkaline

earth 25 netal salt of carboxylic acid such as

pot assi um acetate; 12 alkaline or alkaline earth

nmetal salt of inorganic acid such as potassium

sul fate and. gaseous acid catal ysts such as Lewis acid

(ex. BF3) and hal ogenated hydrogen (ex. HCl). [0033]

When a catal yst is used, the anobunt of the 5 catal yst

added to the reaction based on the total nononers - nay
prefleabibhy be 181 EODOn@pmarand metelprefier abty iddrfhic acid
ppm [0034] The nelting point of the

| i spehl- asy piodlalsisiem pﬂm@raﬁ@sbﬁs@%utsh%d&rdes@iﬁalysts such
i nvention determned using 10 differential scanning -
caoriewt era¢D8CieRc CBR i Rthd hid Iy ermidd irsddiediex. HCl) .
bel ow i s 190-250C, preferably 200-240C, and nore

prEdes3ply 20er3QC. @ lyui d-£r Yol | | ﬁlﬁe PA%EREer of the
resin of the present invention with such a | ow

medd i Ay o Hddexht §i Ehea rgaed 1 0| ‘iiﬂa'&cpr&f:aﬁ?@b&éﬁéy monomers
at low 15 tenperatures. [0035] <Method f

dedzes npré Pgr BBy MBLL 1170 M NtpMh ! h -
differenti al sc%nnl ng cal ori r% er g?ﬁ?r&ogbre( erli%ly 20-200

| pgnt.unents Inc., Chiba, Japan) or the same type of
DSC 20 device is used. The LCP sanple to be exam ned

{ngﬁlﬁgt ferlg{q@drqwiﬁﬁﬁ@erﬁfﬂh% AR 'l iquid-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 ligquid-crystalline

polyester resin of the pPresent invention with such a low

melting point exhibits a good molding processability at low

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

The differential scanning calorimeter Exstar 6000 (Seiko
Instruments 1Inc., 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 ZO—S.O'C higher than Tml for iO
minutes. Then the sample is cooled to room temperature at

the rate of 20°C/minute. Then, LCP sample is heated again
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endotherm c peak (Tm ) is recorded. Thereafter, LCP

sanple is kept at a tenperature 20-50'C hi gher than

Tm for 10 mnutes. Then the sanple is cooled to room
tenperature at 25 the rate of 20' ¢ m nute. Then, LCP

sanple is heated again 13 at thg rate of 20'C/ mnute

and exotherm c peak is recorded. Endotherm c peak

found in the final step is recorded as nelting point.

[0036] Preferably, the liquid-crystalline polyester 5

r @§i fhef refte wie2OntC imiverttd amd exdidie tmigc Wexlosi $ yrecorded.
of the sane can be neasured in pentafl uorophenol. The

| 6gd0¢ﬂ'@¢ﬂﬂl-ld yp@dkt if@u}ﬁid yimer thfeasfiedl atsta is recorded as
concentration of 0.1 g/dl in pent afluoropﬁ%nol at
60€lrangppefiatabl y be 0.3 dl/g or above, nore

preferably 0.5-10 dl/g, and nost 10 preferably 1-8

di{0936[1 0037 réife raglltyi,ng ‘lihSCOSiiduPcfi—éPﬁstalline polyester
l'iquid-crystalline polyester resin of the present

| neshhi off ARaspiredenit! A nveapiildralis HRAMBLEY FBYcosity of the
preferably be 1-1000 Pa.s, nore preferably 5-300

Paase 17200383 Theapuesant imvepthedriubtbgheRbOY d8he 1og
a liquid- crystalline polyester resin conposition

conpebsi By bhethebﬁngﬁea%%ﬂeidqléitd-acf At ion of 0.1

pol yester resin. T l'iquid-crystalline polyester

r@3dD GOiPpehthenuBRYpRenbiose: @Btal Ngdy by, adi XiiNd, e 0.3

one or nore fibrous, plate or
dl/g or above, more preferably 0.5-10 dl/g, and most

preferably 1-8 dl/gqg.

[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
liquid—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 wuse and

application of the liquid-crystalline polyester resin
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20 particulate filler and/or reinforcenent to the
liquid- crystalline polyester resin. [0039] The filler
and/ or reinforcenent may be selected from any of
conventional reinforcenents and/or fillers for resin
conposi tions depending on the im&ended use and 25
application of the liquid-crystalline polyester resin
14 conposition. [0040] Exanples of fibrous fillers
and/ or reinforcenments may include glass fiber,

si FPpepoal thdma fi ber, alumina fiber, carbon fiber and
aramd fiber. Anong them glass 5 fiber is preferably
us€@040D041] EExmppe esosf fababasoif ipaklisC dhat/@ of irkh@f®rcements
and/or reinforcenments may include talc, mca,

grephi ticludd | aglays t efie Ci WiIGaheNaiginH0/0Hdre, alumina
clay, glass flake, glass beads, bariumsulfate and

tifapenm exirdeon 191 b@0842ndThgrhinkibers;gdd/ Ohmong 'Them, glass
rei nforcenents nmay be added to the liquid-crystalline

pof yiesk ef s 'eisd fe £8HPRSHEEQN i n an  anpunt of 0.1-200
parts by weight, especially 10-100 parts by weight to

10ppeart s byeyeheid s ob £t ey Jdquid- Gl -
pol yest er resin.ﬂ15s[0043?'The I?qE{ -égﬁﬁiﬁ%iﬁéllers and/or

gge’%g%]ctﬂ;cl:e;n&aginﬁ"s of Lhe PreseRlyd nve{gi(?n Wh}n%@agoesgraphite,
y addi tional conponent other than’the
| ivat Xberorsitead | | nea POL YRSt €L rh6834 Pe, dolomite, clay, glass
flake, glass beads, barium sulfate and titanium oxide.
[0042] The fillers and/or reinforcements may be added to
the liquid-crystalline polyestér 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 1liquid-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—crystaiiine polyester resin
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such as the LCP including no filler and/or

reinforcenent and the |like may be suitably used. 20

[0044] If the amount of fillers and/or reinforcenents

is mnore than 200 parts by weight, the noldability of

the resulting liquid-crystallinié polyester resin

conposition tends to be decreased or the exhausting

of the cylinder or die of the nolding device tends to

be i ncreased. 25 [0045] The |iquid-crystalline
potorgxisitiesi acddrdtogpasi tihen moesrdi nphdentien may further
present invention may further be adm xed with one or

mivee adui kedesritonvard | opahby euseitii tiidfed €Sdriventionally used
conpositions, if desired, for exanple nolding

| Ul caets isucbompobighensal iphadeg 1aeldd, hbghekample molding
aliphatic 5 ester, higher aliphatic am de, higher
alliypwitéantacsdchetadl highdrs BOLpaakO%angidNd higher aliphatic
fluorocarbon resin; colorant such as dyes and
piegrtent,s; haghé oxhlaphatiBeamildest abidHezera1 \Phatic acid metal
absorbent; antistatic agent and surface active agent.

[ @346], Bl pmlskard addi £1¥8Sc@8PbERIrESi ROt b1BEERE such as
10 and may be sel ected dependi ng on the I ntended use

Oidy eI ROSE @i grhahidld;0UaAt ekl ne LRALYES! Eehpsi fzer; UV

conposition. Typically, additives nmay ed to

gt s oo doLiesigs R4 RIS LA PO

wqioodls] 15 pried eaABlYt0 P~ QaaiRdvhs MBI 1BeMt901 imited

parts by wei ght
and may be selected 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 weight
of the 1liquid-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 1liquid-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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of the liquid-crystalline polyester resin. The term

"hi gher" group herein used refers to the group of

10-25 <carbon atons. [0047] Mol ding |lubricants such as

hi gher aliphatic acid, 20 higher aliphatic ester,

hi gher aliphatic acid nmetal sal@éor fluorocarbon-type
surfactant may be added to the pellets of the
liquid-crystalline polyester resin or the |iquid-

crystalline polyester resin conposition before

sU%4&li ng Thee pel Rénside cdystrdlldineg pr opedgesser resin
that the agent 25 adhere to the outer surface of the
pelompas i tlidon [ 0048heTher ¢ sepit diavestdloni neaypotyrprése one or
resin conposition of the present invention nay

cowprel seldine coral sl radshripaiaht resl @ssotponedditional resin
unl ess the additional resin conponent does not inpair

t keomplygreeit ofddde proasentmpainvethé onobfxathpl &6 ofhé hepresent
addi tional resin conmponents include thernoplastic

r ésivesitdwon as mainmie de o fPot Hestaidi t HPheBKl Necomponent s
sul fi de, polyether ketone, polycarbonate,

pahypheley lterermigleds wingl gesah yr edcleldsy id Mamider 61961 yester,
pol ysul fone, polyethersul fone and pol yether im de and

19otlyphepsaichieng siaF ik S UG Afe tHEN0l kd@sid), 8P9XYcarbonate,
resin and polyimde resin. The anount of the

agaillyphRaly 1l N etHRAORSY ifedlutddl t@d: 1 A YBY DPehereos,
det ermi ned dependent on the intended use and

appliyealifohe, TYRIGB)dthe SHflfone 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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addi tional resins nmay be added to the

l'iquid-crystalline 15 polyester resin conposition in

an amount of 0.1-200 parts by weight, preferably

10-100 parts by weight per 100. parts by wei ght of

the liquid-crystalline polyester7resin. [0049] The
liquid-crystalline polyester resin conposition of the
present invention may be obtained by 20 adding

fillers, reinforcenments and other resin conponents to

t HOOSdlyest ethe edilquaddcipbtaknendi Ngoles @ Xt Weid &nd the
tenperature fromnear the nelting point of the polyner

t diquislreiytstad ldgientpdllyes tER0 G disim G chgoeiadidiy according to
machi ne such as Banbury m xer, kneader, single screw
exthreuders sénvii Nin?én SLoLWneYt bédaio ed hentbkg. mbided article
[0050] The liquid-crystalline polyester resin and the

| mqhd-cr ges fbéd NehRPLY Bt &IsITRFI A 68APEALELAA1 melt molding
0]

according to the present invention nmay be nol ded i nt

aprolcesd , aidreGled abWiyt R nd o330 hoINARY b .{%%éion molding,

conventional nelt nolding 5 process, prefer

| Bx@elis@BnMRbdidigy GARPHISH ing, extrusion
nol di ng and blom1§ﬁlding. Br?g?ﬂggg%ription of Draw ng

[0051] Figure 1 shows the relationship of nolar ratios
10 of BON6/ POB and nelting points of the

| batied- exstapkiBg ofObYERiGE resins obtained by
Exanpl es 4-6 and Conparative~ exanples 1-2.

[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.

Exampies
[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: hydroquinone
BP: 4,4'-dihydroxybiphenyl

TPA: terephthalic acid
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Exanpl es 15 [0052] The present invention is further
described in reference to the foll ow ng exanples. The
following exanples are intended to illustrate the

invention and are not to be construed to limt the

scope of the invention. In the &ganples and the

drawi ng, following 20 abbreviations are used. BON6:

6- hydr oxy- 2- napht hoic acid POB: p-hydroxybenzoic acid

HQ hydroqui none BP: 4, 4'-di hydroxybi phenyl 25 TPA:

t NBEphtzhf-rnapddiith lenekBi caNoxylic acid

2, 6- napht hal enedi carboxylic acid [0053] (Exanple 1)

BANG5 3RO Exte@ried IHPA of whi ch the proportions are

shown in Table 1 below were fed in a reaction

cont ai BON6,5 POBj pprd shdh TEn aﬂftaﬂﬁﬁﬂld@NéC?erbEtions are
torque-neter and a condenser so that the total nononer
ashowh vias Fabbeesl bdhew Qe Uref Bof a§8lﬂé@c%%fnat€ontalner
and acetic anhydride of 1.025 fold noles to the total

aequippet hyiditoxyh gueups iak &é¥i£5m9ﬂ€ﬁstW§ﬁﬁean@gr and a
to the container. The polynerizing 10 reaction was

capddehedracs®r ¢hag tohd NeoRBACEMKEMILSGhIREY 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 1: monomer proportions

BONG6 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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bel ow. [0054] Table 1 Exanple 1: nonomer proportions

BONG POB HQ TPA g 386 297 44 67 (nol % 41 43 8 8

[ 0055] ‘Under the nitrogen atnosphere, the m xture was

heated fromroomtenperature to 150C over one hour and

15 kept at the tenperature for 3® m nutes, then

rapidly heated to 210C with distilling out the

by- product acetic acid and kept at the tenperature

for 30 minutes. Then the m xture was heated to 335C
OVRRPBHgwrsehnd theopeessale wasounteduoed ta@e2Qcmbgeid was
over 30 m nutes. Wen the torque becane 20 the

pradicaticklichecut evelhet e lpdhgnpidizithg f eeifd | BEsWBSing liquid-

term nated. The resulting resin was renoved fromthe

C arvtyee tregirl el joo Lngdettl i fdis Dff USEreE rinOn 8 VBy PBSE el gs 0P 21 °C.
the [Iliquid-crystalline polyester resin. As a result,

t HOOBB] afEampI@ixr) y t heoretical anmount of acetic
acid was distilled out. The melting point of the

resul timg lldtlidE e/ st %% N@fiﬁﬁerﬁélﬁester resin were
determ ned by DSC was 22 C 56] (Exanple 2) 5

Peldtetinedf ble olridgwiqd- Eby&&l@él | NEnPOlyEsler 1L8SI BeWBL8bed in
obt ai ned according to the same manner as descrlbeg I'n
Example 1 with the exception that the monomer proportions
were changed to those shown in Table 2 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 210°C.

[0057] Table 2

Example 2: monomer proportions

BONG6 POB BP NDA
377 277 83 108
(mol %) 40 40 10 10

[0058] (Example 3)

Pellets of the liquid—crystalline polyester resin were
obtained according to the same manner a§ described in
Example 1 with the exception that the monomer proportions
were changed to those shown in Table 3 below. As a result,
the approximately theoretical amount of acetic acid was

distilled out. The melting p01nt of the resulting liquid-

crystalline polyester resin determined by DSC was 218°C.
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Exanple 1 with the exception that the nononer

proportions were changed to those shown in Table 2

below. As a result, the approximately theoretica

amount of acetic acid was 10 distilled out. The

mel ting point of the resulting bbquid- crystalline

pol yester resin determ ned by DSC was 210C. [0057]

Tabl e 2 Exanple 2: nononer proportions BON6 POB BP NDA
377 277 93 106 (rol % 40 40 10 10 [0058] (Exanple
3) [0 letTrlofe the |iquid-crystalline polyester resin

btalned according to the same manner as
V:?;,X%I}Hllbed 3 cPrIOE’/S? Y= _exception that the

FeRorer—p ﬁQNﬁf. an PQBre ¢ Qg@d t ¥ hose [FH¥WN i n
T&le 3 bbBAk_As alB28ult |22he app?®xi natlels
Eletl)c ﬂoannunt pf6aceticdacid Wwas distfi1led out.

Theost | g é%ﬁ f the resulting liquid 20
crystalllne yest'er resin determ ned by DSC was

errlggortl onsq%o%lé g& ad Ex%g%ye%%%ogg%%r (rfpfin were

0,
AEb%Ql%@d4 §cZord1ng 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.

[0061l] Table 4

Example 4: monomer proportions - -

BON6 POB HQ TPA
g 377 277 55 83
(mol %) {40 40 10 10

[0062] (Example 5)

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 5 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 228°C.
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[0060] (Exanple 4) 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 4 below. As a re23ult, the
approxi mately theoretical amobunt of acetic acid was
distilled out. The nmelting point of the resulting
|I$UId ¥ﬂﬁalllne pol yester resin determ ned by DSC
¢ %061] Table 4 Exanple 4: nonomer

hb}le°@snﬁ%n§989'?3p Biqhy 277 o0 o3 (ol % 40
e één were Tw‘a_i_n_gd__
nner giﬁpqrrlherﬁ?}n Exangl e
(@oth ¥ Hedbxcept i onl 2%at t he Idbhomer priobdrtions 15

0961 Qﬁgmbg se shown in Table 5 below. As a
rgs Ith che apg}gglnately t heoretical amount of

acet'CPéih@t@a§f iy %tﬁ}kﬁgta ryéggiqgﬂé ﬂghigg{groiesin were

the resulting |iqui I'ne polyester

debesshaead Q&‘cpis&:ﬂ’l\’as £38Gn20 2he [ 9983l T28LE described in

Example 1 with the exception that the monomer proportions

UJ.

|l|"\ﬂ

| d
||\,|u1—u u-_y

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

BON6 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. The melting point of the resulting liquid-

crystalline polyester resin determined by DSC was 255°C.
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Exanpl e 5: nonomer proportions BON6 POB HQ TPA 19 480
200 55 83 (mol 9% 51 29 10 10 [0064] (Exanple 6)

Pellets of the liquid-crystalline polyester resin were

obt ai ned according to the sanme manner as described in
5 Exanple 1 with the exception phat the nononer

proportions were changed to those shown in Table 6
below. As a result, the approximately theoretica
amount of acetic acid was distilled out. The nelting
pdio6df Terder esul ting |iquid- crystalline polyester
r%Q%pageternined %ﬁ DSC was 230C. 10 [0065] Table 6
EXARRE 3L i TSR 1t dpoMiI RS BENPIREE HBTPA 273
352 55 83/ BO¥enl % |POB51 10 [1MQ [ 0066] T¥Aonpar at)i ve
eganple 1)1®ellets pilbhe |iqussl- crystleggddine polyester
egiol were20obt ai nedeaccordi ngido the [spgie nmanner| as
g§§§k@3ed in Exanple 1T wih the exception that the
JeorpaTadive exampd e i?Anged to those shown in
Table 7 below. As a result, the approxi mately
t heor efFddrtEmOntt e ld@atiide caist addsi nelipelyéstenutesin were

Th% mel ting point of the resulting liquid-
obtalned "according to the same manner as described in

Example 1 with the exception that the monomer proportions
were changed to those shown in Table 8 below. As a result,
the approximately theoretical amount of acetic acid was
distilled out. The melting point of the reéulting 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 [I1]}, 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 ligquid-

crystalline polyester resins.

Industrial Applicability



crystalline polyester resin determ ned by DSC was

255C. 20 22 [0067] Table 7 Conparative exanple 1:

nononer proportions BONG POB HQ TPA g 188 415 55 83

(mol %9 20 60 10 10 [0068] (Conparative exanple 2)

Pellets of the liquid-crystalli®B@ polyester resin were
obt ai ned according to the sane nmanner as described in

5 Exanple 1 with the exception that the nonomer

proportions were changed to those shown in Table 8

bdPORL 1As Ther edulquid-tdwy spprlodieratmd yyediear etresin  and  the
anount of acetic acid was distilled out. The nelting
péiquidf-ciriye tleddiilnte ngpdlypstder cr yesahl | rempolsiedoar of the
resin determ ned by DSC was 253C. 10 [0069] Table 8

Comparati venexatpba ZarsoRaEAulpr gper tpanss BEANGePOBtric and
HQ TPA 518 173 55 83 (nol o ) 55 25 10 10 [0070] In
Exdepkesndc6 addvlespar atmyeh exaspl esnd- 2,.automobiles. In
proportions of HQ and TPA, which provide repeating
upatrsietlarf,orthe agiflil bl capathh Vi neespecféstedy, reBif of the
kept constant at _

present invention is suitably used for the applications

which require good processability at low temperatures.
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10 mol % and those of BONG and POB, which provide

repeating 15 units of fornulae (1) and [I1], were

changed. Figure 1 shows the relationship of the nolar

rati os of BON6/POB, i.e., p/q, and the nelting po [beva

of the resulting liquid- crystal24 ne polyester resrn E

20 Industrial Applicability 23 [0071] The

liquid-crystalline polyester resin and the

liquid-crystalline polyester resin conposition of the

present invention are useful CoxIparts of electric and

el ectroni c devices, machi nes and autonobiles. In 5

patti cuhar lighe d-icquistadrlyizial | poeypotyest eesiasi N éfsentially
the present invention is suitably used for the

appbhshst Ong oshithe r eqpeae1gqodnﬁrﬂsce§épbeéeﬁveat pyoV¥ormulae
tenperatures. LLOYD WSE 24 CLAIMS 1.

l'i gujdfevystal line polyester resin, essentlally

consisting of the repeating units represented by

formul ae - [V @ o [T 5P pJ[lIl]l a
C
_lio——JiiI'nlIIil_—b_j— (11
p
_f—o__*<::::>k""8 [11]

O A" o [IID]
3 Jdr

_-_'C—"‘Arz C [ IV]
0 o |

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

P, 4, 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
polyesfer resin and satisfy the following formulae:

0.4 p/g £ 2.0,

IA

2 r £ 15,

2

A

s = 15, and
p+g+r+s = 100,

provided that the liquid-crystalline polyester resin has a
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OAt o Ill'] r CAre C[IV] OO0 s wherein Ar, _
and Are independently represent one or nore 10
bi val ent aromatic group; p, g, r and s represent
relative nolar proportions (nol % of the repeatingLoypwise
units based on the total repeatidg units represented
by formulae [I]-[1V] in the liquid-crystalline
pol yester resin and satisfy the follow ng formnul ae: 15
0. 4, Sp/qS 2.0, 2<r S15, 2S s5 15, and p+qg+r+s
= NI LT OB AL ¢ hf ¢ hBOH2§0I°6- coeseatdiimal pabyesdBfferential
resin has a LLOYD WSE 25 nelting point of 190-250C
RERM FBdCponineerent aal wheaanhng, CQ|0k|aﬁHr%,S@%qsfy
wherein p, g, r and s satisfy the follow ng fornul ae:
I ppXldging 85rmubad8, 2 < r 15,

35

IA

p S 48,

IA

35 g = 48,

A
IA

2 r 15,

A

2 s = 15, and

100.

ptg+r+s

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

Ar: represents:

: and/or . . , and

Ar, represents:

and/or '

3. The liquid-crystalline polyester resin according to

claim 1, wherein both Ar, and Arz represent:

~ -
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2 s S15, and p+qg+r+s = 100. 10 2. The

liquid-crystalline polyester resin according to claim

1, wherein: Ar- represents: C~_ and/or \ and 15 Are
represents: _CD: D14T. and/or 3. The LLOYD WISE
liquid-crystalline polyester resaé according to claim

1, wherein both Arl and Are represent: 20 LLOYD W SE

26 4. A liquid-crystalline polyester resin conposition
conprising 100 parts by wei ght of the

liquid-crystalline polyester resin according to any

one of clains 1-3 and 0.1 5 200 parts by wei ght of one
or4norenof Fiiduiatssryaiel e Pabliveshate fiLLkeh composition
and/or reinforcenent. 5. A nolded article obtained by
moteinpgi s hegl QW doagtyStal | hoegRel WSt Ehe I QSiIdY iY-dRRtalline
liquid-crystalline 10 polyester resin conposition

aqeeI gié e £ 0r8BYn088cOtdthal ¥8 ahy*onld0f claims 1-3 and 0.1-

200 parts by weight of one or more of fibrous, plate or

particulate filler and/or reinforcement.

5. A molded article obtained by molding the liquid-
crystalline ©polyester resin or the liquid-crystalline

polyester resin composition according to any one of claims

1-4.




