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Pol yester and Pol yester Resin Conposition Field to which the Invention
v Bel ongsiiiThe present invention relates to a-wholly aromatic polyester
iL,Gh is excellent in heat resistance and can be produced by a rdi
%@ ynmerizer and nelt-nolded with ease. prior Art A wholly aron&l?éqAﬁ%ﬁms
pol yester which is currently on the market contains 4-hydroxybenzoic acid
as a nain conponent. However, since the honopol yner of 4- hydroxybenzoic
acid has a higher nelting point than a deconposition point, a variety of
.conponents nust be copolynerlzembg% fJgroxyben20|c acid to |l ower the
‘melting point. A wholly aromatic po ye containing 1, 4- :
phenyhl enedi carboxylic acid, 1, 4- dlhydroxybenzene 4, 4" - di hydr oxybi phenyl
or the like as a copolynerizable conponent has a high nmelting point of not
| over thamﬁ%¥193AréﬁH&iéW?6¥§éé€KkFEH&“P&?yéQQeP'ﬂBsiH 86hboRie§6RS the
whol |y aromati ¢ pol yester by "‘an ordi nary appar at us. ther, a variety of
nmet hods have been attenpted to |lower the nelting p0|nt of such a whol | 'y
aromatic polyester havi ng a hlgh neltlng point to the tenperature where
the 1 0 4&iMAR . 11X G 3 £: can be processed by an
ordi nary

The present invention relates to a wholly aromatic
polyester which is excellent in heat resistance and can be
produced by an ordinary polymerizer and melt-molded with

ease.

Prior Art:

A wholly aromatic polyester which is currently on
the market contains 4-hydroxybenzoic acid as a main
component. However, since the homopolymer of 4-

" hydroxybenzoic acid has a higher melting point than a

decomposition point, a variety of components must be

copolymerized with 4-hydroxybenzoic acid to lower the
melting point.

A wholly aromatic polyester containing 1,4-
phenyhlenedicafboxylic acid, 1,4-dihydroxybenzene, 4,4°'-
dihydroxybiphenyl or the like as a copolymerizable
component has a high melting point of not lower than 350°C,
and the melting point is too high to melt-process the
wholly aromatic polyester by an ordinary apparatus.
Further, a vériety of methods have been attempted to lower
the melting point of such a wholly aromatic polyester

having a high melting point to the temperature where the




mel t - processi ng apparatus. However, these nethods have the problemthat
while the nelting point can be lowered to sone degree, nechanical strength
at“high tenperatures (tenperatures |ower than but close to neltin oi&é)
cannot be maintained. To solve this problem a copol yester cdh‘d%ﬁfﬁ@
conbi nati on of 2-hydroxy-6-naphthoic acid, a diol conponent and a

di carboxylic acid conponent is proposed in JP-A 56- 10526. However, this
pol yester has the problemthat it solidifies quickly at the tinme of
cooling, whereby the polyner is liable to solidify at the outlet of a

. pol yneri ybpllFuprbmatis vopoepdstrecagomaintianesset dihiamtévhiniry

- 2- hydr oxy- 6- napht hoi ¢ acid, 4-hydroxybenzoic acid, a diol conponent and a
di car boxJELE - REPECESHPInERPALS LUS opdeeViaT «J Lhe 55 metdords hpveveRe this
pol yester has problens in relation to heat resistance and nelt-
processaBFPPLp™ HBAE MELilst dhCeMeAFiRd PRt (AT RS tLORREsEALFPPRY) are

in arelationship of antinony. The. higher .the heat resistance of a
0 e ArgRar. Rethem] cedperarary A Toul b o che o PO

degradati,gn_of _the I r i ignificant, at_ the tine of . din her eby
causi ng éug 85?:86P§I%% ég)%teﬁeipgpn%ﬁtorfalo € b‘ﬁ rs}rfeelrdsnf%Opaolrrrf) de%lalgrr‘?%cl e by
t he gas_Bgoggggq8Q¥e%ne deconposi tion of the polynmer (deformation by

a

blistering), eterioration in the color of a nolded article (formation 2

0 4 MAR 2005 of 1§f rRAks) @G HHeusEen] i dbpdiyedfep FOhELINARGI gl e tO
corrosion due to the gas conponents produced by a nol ding- .

combination of 2-hydroxy-6-naphthoic acid, a diol component
and a dicarboxylic acid component is proposed in JP-A 56-
10526. However, this polyester has the problem that it
solidifiesbquickly at the time of cooling, whereby the
polymer is liable to solidify at the outlet of a
polymerizer. Further, a copolyester containing a
combination of 2-hydroxy-6-naphthoic acid, 4-hydroxybenzoic
acid, a diol component énd a dicarboxylic acid component is
proposed in JP-A 55-144024. However, this polyester has
problems in relation to heat resistance and melt-
processability.

Heat resistance and moldability (melt-
processability) are in a relationship of antimony. The
higher the heat resistance of a polymer is, the higher
mélding temperature is required. Therefore, the |
degradation ofAthe polymer is significant at the time of
molding, thereby causing such problems as the formation of
blisters in a molded article by the gas produced by the
decomposition of the polymer (deformation by blistering), a

deterioration in the color of a molded article (formation




machi ne. A wholly aromatic pol yester having high heat resistance and ,
nmol dabjlity in good balance is not yet provided at the present tine. |
Di'scl osure of the Invention The present inventors have made intensive ‘
.studies to solve the above problenms and to provide a wholly griomaR 005

pol yester which not only has excellent heat resistance but also can be i
mel t-processed easily at |ow tenperatures. As a result, they have found }
that it is effective for achieving the above objects to conbine a 2-

hydr oxy- 6- napht hoi ¢ acid unit and a 4-hydroxybenzoic acid wunit in a

- specificofistrerkshtand The gpeeseptibibléhyi ofi ahmellednacetdphet @d by this ‘
 finding. That is, the present invention is a wholly aromatic polyester ‘
whi ch exdRBresigptival tantkotgapyconpanenbst pnoduaed bmdawmbdliagnt ai ns, as
essential copstituents, the constitutional unit (1) in an anount of 40 to
75 nol d,Ma¢heeonst ivhRl bharemrtic| pplyastar ahpunnrdohighshest30 nol % the
constitutional unit (Illg In an, anount of 8.5 to 30, nold and the

consti t (ETONEERGT 379 WO dakhl Lrpukt @PoB. Ralepes &6l Boba¥ed on the total

of all constifutional, units t he,constitutional units (1) to (I1V) being -

represerﬁre%lvﬁ)%/eétahtea?}b?I%W%%n‘fo?h‘ﬂ?as: 304 MR2005 O 1l (1 ) -0-Ar,

-G 00 it Il

Disclosure of the Invention
The present inventors have made intensive studies
to solve the above problems and to provide a wholly

aromatic polyester which not only has excellent heat

resistance but also can be melt-processed easily at low
temperatures. As a result, they have found that it is
effective for achieving the above objects to combine a 2-
hydroxy-6-naphthoic acid unit and a 4-hydroxybenzoic acid
unit in a specific limited ratio. The present invention
has been completed by this finding.

That is, the present invention is a wholly
aromatic polyester which exhibits optical anisotropy in a

molten state and which contains, as essential constituents,

the constitutional unit (I) in an amount of 40 to 75 mol%,
the constitutional unit (II) in an aﬁount of 8.5 to 30 mols%,
the constitutional unit (III) in an amount of 8.5 to 30
mol% and the constitutional unit (IV) in an amount of 0.1
to 8 mol% based on the total of all constitutional units,
the constitutional units (I) to (IV) being represented by

the following formulas: -



(rr)y -GAra-G (I11) -0-Ar3-0- 0 Il (I'V) -0-Ar4-C wherein Arl is .

2, 6-napht hal ene; Ar, is at |least one selected fromthe group consisting of
1, 2- phenyl ene, 1,3- phenyl ene and 1, 4-phenylene; Ar3 is at |east one
selected from the group consisting of 1,3-phenylene, 1, 4- phequenﬁR 2008
the residue of a conpound having at | east two phenyl ene groups connected
with each other at the para position; and Ar4 is 1,4-phenylene. Detailed
DPCGcription of the Tnventinn To obtain the above constitutional units (I)
to (1V), a variety of ordinary ester-form ng conpounds are used. A
~description will be given to the conpoudds required as raw materials for
“forming the wholly aromatic golyester donstltutlng the present invention
hereinafter. The constitutiGh udftfé ~is obtained from 2-

hydr oxy- 6- napht hoi ¢ acid. The constitutional unit (I1) is a dicarboxylic
acid unit, and Ara is selected from1, 2-phenylene, 1,3- 4 0 4 MAR 2005
phenyl ene and 1, 4- phenyl ene. The dbnstlgutlonal unit (I1) is preferably

obt ai ned fron1terephthallc(§i d fr t hé vi ewpoi nt of heat resistance. The
constitutional unit (I11) i nTG“ t he conpound used as its raw
mat eri al , hydroqui none, d|hydroxbephenyI or the like is used.

D hyd bi ph I,
yeroxybipneny (111 -0-Ara-0-

i
(IV)  -0-Ar.—C-

wherein Ar, is 2,6~naphthalene; Ar, is at least one

selected from the groub consisting of 1,2-phenylene, 1,3-
phenylene and 1,4-phenylene; Ar, is at least one selected
from.the group consisting of 1,3-phenylene, 1,4-phenylene
and the residue of a compound having at least two phenylene
groups connected with each other at tﬁe para position; and

Ar, is 1,4-phenylene.

I i{led T £ t] .

To obtain the above constitutional units (I) to
(IV), a variéty of ordinary ester-forming compounds are
used. A description will be given to the compounds
required as raw materials for forming the wholly aromatic
polyester constituting the present invention hereinafter.

The constitutional unit (I) is obtained from 2-
hydroxy-6-naphthoic acid.

The constitutional unit (II) is a dicarboxylic

acid unit, and Ar, is selected from 1,2-phenylene, 1,3-




particularly 4,4'-di hydroxybi phenyl, is preferred fromthe viewpoint of
heat resistance. Further, the constitutional unit (1V) is obtained from
4- hydr oxybenzoic acid. In the present invention, the wholly aromatic

pol yester nust contain the above constitutional unit (1) in anQadmdAR: 2805
40 to 75 nold (preferably 40 to 60 nold, nore preferably 45 to 60 nol %,

t he above constitutional unit - (Il) in an amount of 8.5 to 30 nold
(preferably 17.5 to 30 nold), the above constitutional unit (Il11) in an
anount of 8.5 to 30 nold (%referably 17.5 to 30 nold) and the above

- const i t uPPERALenRi £ndl V) 4i-Phenvdepent Bhe0conssi8utdlogal( pmefter@a)y 1 to 6
"nol d) based on_the total of all constitutional units. As described above,
a copol y&8t Bregrehityi pteteedcdrem tereshahadict achy ifwosm threount of 10 to
90 nold, _the constitutional ynit (Il) in an amount of 5 to 45 nold and

t he cons???ﬁ??&ﬂgl°5ngfaﬁlFﬁflﬁﬁaﬁ ®anount of 5 to 45 nold is proposed in

JP- A 56-10526. This polyester .has_the, prQhlem,that it solidifies quickly
at the time of cgg‘fcéi S et\kﬁé‘rtét??aﬂhém&& y((r){&tl?i 45| Ptk 3ddi-i difsy at the

outlet otya Qo§ppﬁ§d29ggd_gsp9 ¥Pﬁéazﬁ%te10a§9l gﬁ%ghﬁﬁ roblemso as to

sl ow down the solirdification O pol'yester’a N§+ cooling and

nake 1 headhoabiakysighehle BY VB 1640 LG 0Al YIBELLRL . RsREbL S, Lhe

present inventioh has incorporate lto e“const i ona

unit (I VpakbBieutAeipohyastathaldoxg8bhehled tBepPEeRALLEORS R hide
constitutional units (1) to ?III) to the above fanges.
viewpoint of heat resistance. :

Further, the constitutional unit (IV) is obtained
from 4-hydroxybenzoic acid.

In the present invention, the wholly aromatic
polyester must contain the above constitutional unit (I) in
an amount of 40 to 75 mol% (preferably 40 to 60 mol%, more
preferably 45 to 60 mol%), the above constitutional unit
(II) in an amount of 8.5 to 30 mol% (preferably 17.5 to 30
mol%), the above constitutional unit (III) in an amount of
8.5 to 30 mol% (preferably 17.5 to 30 mol%) and the above
constitutional unit (IV) in an amount of 0.1 to 8 mol%
(preferably 1 to 6 mol%) based on the total of all-
constitutional units.

As described above, a copolyester containing the
constitutional unit (I) in an amount of 10 to 90 mol%, the
constitutional unit (II) in an amount of 5 to 45 mol% and
the constitutional unit (III) in an amount of 5 to 45 mol%
is proposed in JP;A 56-10526. This polyester has the
problem that it solidifies quickly at the time of cooling,

whereby the polymer is liable to solidify at the outlet of




In addition, a copolyester containing the constitutional unit (I) in an

anmopunt of 20 to 40 nold, the constitutional unit (Il) In an anmount oOf 5 (O
30. nold; the constitutional unit (l1Il1) in an anount of 5 to 30 nold and
the constitutional unit (1V) in an anbunt of 10 to 50 nold is proposed in
JP- A 55-144024. This copol yester has the problens that it has Iqogl@@tz 0%
resi stance since the proportion of the constitutional unit (1) P
and the proportion of the constitutional unit (IV) is large and that the
polymer is |liable to solidify at the outlet of a polynerizer since the

t f. the .constitutional it ) is small. Under the
Elr?(gﬁ:m!t%@gsl "ler%]tzr?er plré[g)erﬁo vr?vetﬁ’[' r?(r‘zbtllfé" dtOVAS probt s @ be sol ved

' d wh oI en mhl excel | i h heat resistance,
gpodﬁct |\% eyysgo:I lcfe?bth r%/y <&t % Stﬁe %‘? Nt B 5iHy ety
proporti gy ‘P:fa]éeh%hceoqgltécth%tr' Yt Ll:qxe ol ro f(la\a /r(}\{mev;phglpyn%e%glgggve

ranges, particularl y nai ntaining the

const i t Ulggaal, 1) tth(el A i€ 4 %%ﬁtt'owtﬂ@* thi range of
5to 750@6 0 4 MAR 200 (pref elrnably 6 toa150 né{ﬂlr#ox(el r \tMo sltgwaadomn t he

sol i di fi eat1is0m fOft Heh@ R iRt idhalih @it e 18f) GeAld NGhe fB%g] make

the di scharge of the polynmer fromthe polynerizer possibl'e and"yi 0O optim ze
the crystcalntireatiedn tofe prteRAiIVIRY IO the @rJHIAMS JiRAt JxﬁsﬂsSt?i(}Cg- The
ed by

whol |y aromati c pol yester of the present invention is polyneriz usi ng
a direct Yool (IFdEni zat itdre apoyecsan@esan ester exchange process. In the

In addition, a copolyester containing the
constitutional unit (I) in an amount of 20 to 40 mol%, the
}constitutional unit (II) in an amount of 5 to 30 mol%, the
constitutional unit (III) in an amount of 5 to 30 mol% and
‘the constitutional unit (IV) in an amount of 10 to 50 mol$%
is proposed in JP-A 55-144024. This copolyester has the
problems that it has 1owAheat resistance since the
proportion of the constitutional'unit (I) is small and the
propoftion of the constitutional unit (IV) is large and
that the polymer is liable to solidify at the outlet of a
polymerizer since the proportion of the constitutional unit
(I) is small.

Under the circumstances, in the present invention,
the above problems can bevsolved and a wholly aromatic
polyester which is excellent in heat resistance,
productivity and moldability can be 6btained by maintaining
the proportions of the constitutional units (I) to (IV)
within the above ranges, particularly, by maintaining the

ratio (I)/(IV) of the constitutional unit (I) to the

constitutional unit (IV) within a range of 5 to 750




pol ymeri zation, a nelt polynerization process, a solution polynerization
process, a slurry polynerization process, a solid-phase polynerization
process or the like is used. In the present invention, an acyl ation agent
for polynerization nononers and nononers havi ng activated te@giﬁzksaﬁ%
acid chloride derivatives are used in the polynerization. I1]I [
exanpl es of the acylation agent include acid anhydrides such as acetic
anhydride. A variety of catalysts can be used in these polynerizations.
Representati ve exanpl es of the catalysts include dialkyl tin oxides,
diaryl tipreféedaslytéteani us0) di Dxidedenl koxy1bkt aswhmBe!l i cates, titanium
al cohol ates, alkali netal salts and al kaline earth netal salts of

car boxyl $el b¢i fibca bihon Lefv shachdl pueh at Bk38. tThe 6Atabybingi s used in an
anount of generally about 0.001 to-1% by weight, particularly preferably
about 0.1MOIexdLELPNo by make ghhe dbschavgetbE tbeaboleinght fodbmnbheners. Wien
sol ution polynerization or slurry polynerization is carried out, a liquid
par af f i rPohymerizer \EoDphbe angit Heteet bpizaathagehvghahkarateéensofince, an
inert mneral oil or the |ike can be used as a solvent. The reaction

condi ti ofiae RRLHEEARR | BF FRMIRRERVR hedt pOBiebanegec and a final pressure

to reach of 0.1 76 Jorr (or 13 to, 101,080 Pa)., Particularly, in the
nelt reaction, %ﬁ% Vgaﬁ}YO%ré@ﬂﬁé?aPﬂ?%eF§e§68ftgh388€?seBFeferably 300 to

S00C. At {42) o USEMLE: 60 5950e 3o o AP JSLImdSLdeoh0 19500
'process or an ester exchange process. In the
polymerization, a melt polymerization process, a solution
polymerization process, a slurry polymefization process, a
solid-phase polymerization process or the like is used.

In the present invention, an acylation agent for
polymerization monomers and monomers having activated
terminals as acid chloride derivatives are used in the
polymerization. 1Illustrative examples of the acylation
agent include acid anhydrides such as acetic anhydride.

A variety of catalysts can be used in these
polymerizations. Representative exampleé of the catalysts
include dialkyl tin oxides, diaryl tin oxides, titanium
dioxide, alkoxy titanium silicates, titanium alcoholates,
alkali metal salts and alkaline earth metal salts of
carboxylic acids, and Lewis acid such as BF,. The catalyst
is used in an amount of generally about 0.001 to 1% by
weight, particularly preferably about 0.003 to 0.2% by
weight, based on the total weight of monomers.

When solution polymerization or slurry

polymerization is carried out, a liquid paraffin, a




The reaction can be carried out by charging all the conpounds as raw _
materials, an acylation agent and a catalyst into the sanme reactor and
thén initiating the reaction (one-step nmethod) or by acylating: the
hydroxyl groups of the nmononers (1), (Ill) and (1V) as raw materials wth
an acyl ation agent and then allow ng the acylated hydroxyl grdeMABfZMEe
mononmers (1), (Il1l1) and (IV) to react with the carboxyl group of the
nmononer (I1) (two-step nethod). Melt polynerization is carried out by
initiating a reduction of pressure after the inside of the reaction

¢ syst em r &eHde td proddetharninge dhianpeatt ures stthretuamgindier pimssare to a
"predeterm ned pressure. After the torque of an agitator reaches a

pr edet er Aide®tv e, e 97t tbgyatsdd ag it remfestk £ 0 i ncrease the reduced
pressure to a high - pressure via nornmal pressure, and then a polyner is

di scharged from tH¥ rfI F P sSRUEH ohe #% et UF 28 C W htempetaupel yner

pr oduced Qy g R N%? 2005 he above pol ynerization nethod can be increased
by sol i dPTpr% SolfiferS ARY 6h §iPadhiIeIHE SOt Ra2shs dedtdd th 0 inert

Por the astta BEads " Sor ket Sl r aqat LA rea et per ature of
220, o\ 053 e alon A0 o LG 2 el prgsue 1o, ench of
easy preaesealivhivt 18 o" dde gy-esehind MR QM) REING A d @i, & Vst al
pol ymer which exhibits optical anisotropy In a
1 to 100 Torr (or 133 to 13,300 Pa), preferably 1 to 50
Torr (or 133 to 6,670 Pa).
The reaction can be carried out by charging all
the compounds as raw materials, an acylation'agent‘and a
catalyst into the same reactor and then initiating the
reaction (one-step method) or by acylating the hydroxyl
groups of the monomers (I), (III) and (IV) as raw materials
with an acylation agent and then allowing the acylated
hydroxyl groups of the monomers (I), (III) and (IV) to
react with the carboxyl group of the monomer (II) (two-step
method) . |
Melt polymerization is carried out by initiating a
reduction of pressure after the inside of the reaction
system reaches a predetermined temperature and reducing the
pressure to a predetermined pressure. After the torque of
an agitator reacheé a predeterminéd value, an inert gas is
introduced to increase the reduced pressure to a high
pressure via normal preésure, and then a polymer is

discharged from the reaction system.

The molecular weight of the polymer produced by




molten state is an essential factor. The wholly aromatic pol yester

conprising the above constitutional units (1) to (I'V) may not 1orman
ani sotropi ¢ nolten phase depending on the constituents and the sequence .
distribution in the polymer. However, the polyner according to the present I
‘invention is limted to a whol ly aronatlc pol yester which exhlblts %R I cal
ani sotropy in a nolten state. The nelt anisotropy can be chedkéd" 2
conventional polarization spectroscopy using orthogonal polarlzers Mor e
specifically, the nelt anisotropy is checked by nelting a sanple placed on
t he hot stage of Lincom Cop., Ltd. and _observing the sanple in a nitrogen
'atnDspheFEea?bavenﬁaﬁYF?EéFPBHOBfmeDdeﬁaGsEeo#nﬁﬁéaﬁéﬂabwzﬁﬂ}hﬁfﬂoscope
of OLYMPUS OPTI LTD. The is ,optically anisotropic
and al | a??gﬂ? 8e5é?ﬁ§é?8 fﬂe %y ﬁmFﬁséFtEGaﬁéﬁmé@naﬁhe

h Wh h ' l'igh
per meat ebn8ED GERARESHREN Qgtrggﬁg?gp 8§e'ﬁn&ﬁ§t FuckanBr %L R ol ten,
stati o Thihdor8edahac! 6.8l 888 BLOCERSARLY LRV RLLhe present invention,

liquid crysta nit oin rature at which liquid
CrySta||b81§Mek§z§§be'iggétlaﬁeaggnﬁek¥ggk§onlEehéﬁgg@HE$ 8?“%%r”6d rnth

the flowability of the polynmer In a nolten state et her the
exhi bi tstol 3gord, cbyéfakébnytysolkol§3@3§enahal f@EnaihﬁreQEM%%t%r Of the
present invention to exhibit |iquid crystalllnlty in anmolten state. Since
a nenmatitehéyubd moysbattoneopﬁlyaﬁr1hasoatosngm;becapb)decrease in
viscosity at a tenperature equal to

To have both thermal stability and easy

‘processability in the present invention, being a liquid
crystal polymer which exhibits optical anisotropy in a
molten étate is an essential factor. .The wholly aromatic
polyester comprising the above constitutional units (I) to
(IV) may not form an anisotropic molten phase depending on
the constituents and the sequence distribution in the
polymer. However, the polymer according to the present
invention is limited to a wholly aromatic polyester which
exhibits optical anisotropy in a molten state.

The melt anisotropy can be checked by conventional

polarization spectroscopy using orthogonal polarizers.
More specifically, the melt anisotropy is checked by
melting a sample placed on the hot stage of Lincom Co., Ltd. *
and bbserving the sample in a nitrogen atmosphere at a
magnification of 150x by use of the polarizing microscope
of OLYMPUS OPTICAL CO., LTD. The above polymer is
optically anisotropic and allows light to permeate the
, polymer when inserted between the orthogonal polarizers.

When the sample is optically anisotropic, light permeates




~or_higher than its pnelting point, itis generally a factor of easy

processability to exhibit liquid crystallinity at a tenperature egual tO
or. higher than the nelting point. The nelting point (tenperature at which
liquid crystallinity is exhibited) is preferably as high as possible from
t he viewpoi nt of heat resistance. However, a nelting point of pqqulzgggar
than 380'C is a desirable neasure in conS|derat|on of the thermal
degradation of the polyner at the time of nelt-processing the polyner, the
heating capacity of a nolding machine and the |ike. Wen the pol yester of
the present ‘invention has a nelting point of 340 to 380'C and a difference
bet ween FBE€ Sﬁ@P?PnavﬁﬁlHFeathFt§a§85?eh§n§ Pedpenat gtatdfc fdiki.gher

‘than 50'C, a liquid cr¥stalllge §F| mer that i.s hardly softened until it
reaches high tenpér &t dPEECENG Lt FACYhRT OCkSEAREL Lty o e AT aseditst ance
whi ch are_hi lenba#gnce can- be .obtained at relatively

hg® 83 ﬁﬁ¥ﬁ9?gé1§6F¥eﬁPﬂg &LROUPEINE | ower than the

Iom/nDIdlng enpera

| C f t t b
obt ai nea FaPEPFIE-PE o8 wiRER, 118008 §r%%8rf¥|‘=%f‘ﬁé5’63%ﬁ§%a§3§53? of the
present é9¥685h9@1v99§ea n?Lt1¥'aE%Bi§¥ g%cggﬁgﬁoggtﬁlQﬂt hi gher than 1 x

105 Pa's, nore preferably not highée Cat t enper at ures

hi gher thﬁawabilmebtbﬂgtﬁel?619Meé0150a4ﬁo§%eﬁngtét%h%% %%Eet%f 1,000
sec-1. In general, these vi scosities can be attal ned when

pol yest epodimeheexpibsent 1igueat topshasibhguid crystal kisRichtiahn f%qd' tion,
t he polyester of the present
the polyester of the present invention to exhibit liquid
crystallinity in a molten state.

Since a nematic iiquid crystalline polymer has a
significant decrease in viscosity at a temperature equal to
or higher than its melting point, it is generally a factor
of easy processability to exhibit liquid crystallinity at a
temperature equal to or higher than the melting point. The
melting point (temperature at which liquid crystallinity is
exhibited) is preferably as high as possiblé from the
viewpoint of heat resistance. However, a melting point of
not higher than 380°C is a desirable measure in
consideration of the thermal degradation of the polymer at
the time of melt-processing the polymer, the heating
capacity‘of a molding machine énd the like.

When the polyester of the present invention has a
melting point of 340 to 380°C and a difference between its
melting point and its softening temperatufe of not higher
than 50°C, a liquid crystalline polymer that is hardly

softened until it reaches high temperatures and that has

moldability and heat resistance which are highly balanced

10




invention may contain a variety of fibrous, particulate and tabular

I norganic and organic fillers. Illustrative exanples of T11Dbrous frtters
include inorganic fibrous materials such as glass fibers, asbestos
fibers, silica fibers, silica alumna fibers, alumna fibers, zirconia
‘fibers, boron nitride fibers, silicon nitride fibers, boron fi Gef ¢AR 2006
‘potassiumtitanate fibers, fibers of silicates., e.g., wollastonite,
magnesi um sul fate fibers, alum num borate fibers, and fibers of netals,

e.g. stainless steel, alumnum titanium copper and brass. A
partlcularly representative f#brous flhler is.a glass fiber. |In addition,
“organi ¢ TEBrRTs e EPFdl REnEGFAGIRCAY g OWHEPﬂpﬁﬁngPHPe§66Nr§§ -pol yani des,

d I b d.
| vorocaghan g Bore ROLICELERLFSELTS 200, BCLMT L8R TRy o0 be use

IIIustratlve exanples 0

d d gl
carbon b gI ek %%?ﬁ?@*éeor 4.15178& sQu 5%5&8}9?6{12 rgggﬁ%egcgarzgp%e gl ass

fibers, oons ass ers |ca licate,
al umi nunpe Sbbt £Bh&a k@p&tpvecLaymoﬂa%gn@gﬁgﬁa@a&gg WO"a.Stomtea met al
oxi des such as iron oxide, titanium oxide I NC OXI antinony tri oxi de,

al umi na, netal Cﬁﬁb@HéE?StﬁHCBo§§es€é|er'fmt‘ﬁ@r p%%%%taegv@?m%%' um

carbonate, netal sulfates such as calciumsulfate and bariumsul fate, as

wel | as hderd imeb ﬁiétcﬁﬂtpabblﬂﬁeféthb@?nnattﬁh?ﬁerbﬁhgﬂ Ri krhge and a
variety of metal powders. Illustrative exanples of tabular fillers include

mca, glesssiimkes, preferabllyanvarhigheof thehal koibd.rald) ustrative
exanpl es of organic fillers include
- temperatures higher than its melting point by 10 to 40°C
and a shear rate of 1,000 sec*. In general, these melt
viscosities can be attained when the polyester of the
present invention has liquid crystallinity.

In addition, the polyester of the present
invention may contain a variety of fibrous, particulate and
tabular inorganic and organic fillers.

Illﬁstrative examples of fibrous fillers include
inorganic fibrous materials such as glass fibers, asbestos
fibers, éilica fibers, silica‘'alumina fibers, alumina
fibers, zirconia fibers, boron nitride fibers, silicon
nitride fibers, boron fibers, potassium titanate fibers,
fibers of silicates., e.g., wollastonite, magnesium sulfate
fibers, aluminum borate fibers, and fibers of metals, e.g.,
stainless steel, aluminum, titanium, copper and brass. A
particularly representative fibrous filler is a glass fiber.
In addition, organic fibrous materials having a high
melting point such as polyamides, fluorocarbon resins,

polyester resins and acryl resins may also be used.

Illustrative examples of particulate fillers
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synthetic fibers having heat resistance and high strength such as aromatic
pol yester fibers, liquid crystal polynmer fibers, aromatic polyam des and
polyi mi de fibers. These inorganic and organic fillers may be used sol el

or in conbination of two or nmore. A conbination of fibrous fil(jédr#ARn
particulate or tabular fillers is a preferable conbination particularly in
order for the polyester of the present invention to have nechani cal
strength, dinensional accuracy and el ectrical properties at the sane tine.
The inorganic filler is contained in an anount of not |arger than 120
~parts by Relghe cpreesr hbrgk.2grephdtepasidiby, waiightz bewddrsn 100 parts
“by weight_of the mhoILX aromati c polyester. Wien these fillers are used, a
bi nder of13°8uPrade. milped gArssofibersni ghrrg hgdAronsy baassed as
required. Further, .other thernpplastic resin may al so be added to the

pol yest ef° 0Tt Re ﬁ?gﬁgﬁFan§ngi8ﬁ g8lghumygiilirace. i AlyméRuBn anount whi ch

does not| lr_ th bjects_intended by the present invention. .
Il lustra %gggééghp 3396 'tﬁi?ﬁbpﬁé?gPEaEQQPﬁseﬁ§EB' FRILRPEORASE i ncl ude

pol yol efaiea £Ushs a5 PoL R B! €88,30; 4R0! YPLORYLENe,  aromatic pol yesters

produced froman aromafic di carboxylrc’a Frs@thcagxice,

pol yet hydeditmok o1 epbR2kaL € mwy%é’éf”ﬁ%ﬁ%ﬁ?@é{%@éﬁ’agol yacetal s
p yl ¢

(honopol ymer or” copol yner§, pol ystyrene, polyvin |'ori'de;” pol yam de,

pol ycar hedteé fum ABrbogh ¥8Nen| RBEnEXLHR caPBLYRRENVHERE: Subi FdEand
fluorocarbon resins. These thernoplastic resins nmay be used In adm xture
of two osuch as calcium sulfate and barium sulfate, as well as

ferrites, silicon carbide, silicon nitride, boron nitride

and a variety of metal powders.

Illustrative examples of tabular fillers include
mica, glass flakés, talc and a variety of metal foils.

Illustrative examplesvof organic fillers include
synthetic fibers having heat resistance and high strength
such as aromatic polyester fibers, liquid crystal polymer
fibers, aromatic polyamides and polyimide fibers.

These inorganic and organic fillers may be used
solely or in combination of two or more. A combination of
fibrous fillers and particulate or tabular fillers is a
preferable combination particularly in order fof the
polyester of the present invention to have mechanical
strength, dimensional accuracy and electrical properties at
the same time. The inorganic filler is contained in an
amount of not larger than 120 parts by weight, preferably
20 to 80 parts by weight, based on 100 parts by weight of

the wholly aromatic polyester.

When these fillers are used, a binder or a surface
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nore. EffPC-t of the TnvPntinn, The wholly aronmatic pol yester of the
present invention which conprises specific constitutional units and
exhibits anisotropy in a nolten state and its conmposition have good
flowability in a nmolten state and excellent thermal stability g ﬁﬂﬁ ﬁms
I nj ection-nol ded, extruded or conpression-nolded into a varietjf i
t hree-di nensional nolded articles, fibers, filns and the |ike w thout
using a nolding machi ne having a special structure since their noldable
tenperatures are not so high. The wholly aromatic polyester and
- conposi tfonishitraoigent pavtbeubhaedyasurtqbieed3 o MAR 2005 for a relay
swtch part, a bobbin, an actuator, a noise reduction filter case or a hot
fixing roller foFubhhegquprphent thexmaplestiTheepiesanaty iahwentdieon Wil | be
described in nore detail with reference {o Exanples hereinafter. The
present 274%2nt? ofe nBQkYRFteshaf | thet PEeSeRki iavenkarat 8s The
measur enent s. of _physical properties in Exanples were carried out in
accordaﬁ%%xh}{$r¥hinf%??Bm?ﬂgaﬂ%?%BdﬁblcfN@PFFn@OPoFWPPlTh¢§ewas neasur ed
by the DSC. uf act ur ed erki nEl mer, .Inc. [Softening Tenperature] .A
1¥nn}thi% 3%?@% A eﬁifﬁg%yfg%ﬁ1?ﬁ%sﬁ?gpb?ﬁﬁnté8Pyester by a hot press.
This nol ded arti fifu%?a@?@gegxa% lgshce)gt &:ﬂgr{ng{) agfti]éo r%/San]"—‘: %nse% hot
pl ate under a

in this case include polyolefins such as polyethylene and

-polypropylene, aromatic polyesters produced from an
aromatic dicarboxylic acid and a diol such as polyethylene
terephthalate and polybutylene terephthalate, polyacetals
(homopolymer or copolymer), polystyrene, polyvinyl'chloride,
polyamide, polycarbonate, ABS, polyphenylene oxide,
polyphenylene sulfide énd fluorocarbon resins. These
thermoplastic resins may be uéed in admixture of two or

more.

Effect of the Invention:

The wholly aromatic polyester of the present
invention which comprises specific constitutional units and
exhibits anisotropy in a molten state and its composition
have good flowability in a molten state and excellent
thermal stability and can be injection-molded, extruded or
compression-molded into a variety of three-dimensional
molded articles, fibers, films and the like without using a
molding machine having a special structure since their
moldable temperatures are not so high. The wholly aromatic

polyester and composition thereof are particularly suitable

13




constant |l oad of 1.82 MPa. The tenperature a at which a 1- mMmdianeter

needl e. under a | oad penetrates 5 k of the thickness of the nol ded article
was taken as a softening tenperature. [Heat Distortion Tenperature] This
was measured at a neasurenent pressure of 1.8 MPa in accordance@%tﬂhk 2005
| SO75/ A. [Di schargeability of Polymer] After the stirring torque of a

pol yneri zer reached a predeterm ned value, nitrogen was introduced to
increase 14 0 4 MAR 2005 a reduced pressure to a high pressure of 0.5
kg/cnB via nornmal pressure, and the behavior of a polyner discharged from
- the bottbarot rataposyhtehzpartasaobebbiad. ahMaktuMitsegsiat yoiBud S was

" measured by Capiro raph of Toyo Sei ki Seisaku-Sho, Ltd. using an orifice
havi ng afe#htktPal TiYianeceseobr lanhranfiaingngbhlelr Zormoaat t he
nmeasurenent, tenperatures shown in Table 1 and a shear rate of 1,000 sec
"1. ExafprtPle%he foll owi ng nononers as raw materials, metal catal yst
~and acyl ation agent were charged into a polynerizer equipped with an
agitator, a reflux columm, an

Examples

The present invention will be described in more
detail with reference to Examples hereinafter. The present
invention, however, shall not be limited thereto. The
measurements of physical properties in Examples were
carried out in accordance with the following methods.
[Melting Point] |

This was measured by the DSC manufaétured by
PerkinElmer, Inc. |
[Softening Temperatﬁre]

"A 1-mm-thick disk was molded from the prepared
polyester by a hot press. This molded article was heated
at a heating rate of 10°C/min on a hot plate under a
constant load of 1.82 MPa. The temperature at which a 1-
mm-diameter needle under a load penetrates 5% of the
thickness of the molded article was taken as a softening
temperature.

[Heat Distortion Temperature]

This was measured at a measurement pressure of 1.8
MPa in accordance with IS075/A. |
[Dischargeability of Polymer]

After the stirring torque of a polymerizer reached

a predetermined value, nitrogen was introduced to increase

14




inlet for introducing nitrogen and a deconpression/discharge |ine, and the
inside. of the' polynerizer was then substituted by nitrogen. (l) 166 g (48 [
nofd) of 2-hydroxy-6-naphthoic acid (HNA) (11) 76 g (25 nold) of
terephthalic acid (TA) (I11) 86 g (25 nold) of 4,4'-dihydroxybiq@znﬁl (fﬁ% g
(I'V) 5 g (2 nold) of 4-hydroxybenzoic acid (HBA) 22.5 ng of pot'asSs 6%1

acetate catalyst 191 g of acetic anhydride After the raw materials were
charged into the polynerizer, the tenperature of the reaction system was
increased to 140' C and the contents of the polynerizer were allowed to

react atalzedecedrpredsure Thenehfigbr prelseurkemfenabuke /ein’t iear eact i on

" systemwas further increased to 15 0 4 MAR 2005 360C in 5.5 hours. Then,

t he i nt eRABEP2preE8EFETef 8RE pBPyhehpyéprwed retodgdetro disEdrargesr 667 Pa) J
in 30 mputes, and nelt polynerization was carried out while acetic acid,
excessi vEraBethe bohyemi 5%8 BPhERerd@eBomRrisngbgeirved.conponents were
distilleﬂvogg. After,the stirring torque of the polynerizer reached a
predet er ' fiel VAPGRS1h¥{rogen was introduced to increase a reduced

pressure to a high. _pressure via.normal pressure. The pol yner was

di schar ged fron??ﬁ% Bgft8%?8P?FﬁegﬁgﬁﬁﬁéfpféFP%aﬁé ey stiedrtds were
pelletizgd; . ai p. S . -treated_under a urrent of
nitrogengg%ségg'%ﬁ%brﬂgghoﬁ%éséTﬁﬁe%gﬁPS?é hgglng R8I HREEE Sﬁnt of 352'C
and a sofligmépertSEPETRhUARACh 13R0tf o2Ndot PR dif {RLERGE Relueen the

mel ting point and the

temperatures shown in Table 1 and a shear rate of 1,000
sec™.
Example 1

The following monomers as raw materials, metal
catalyst and acylation agent were charged into a
polymerizer equipped with an agitator, a reflux column, an
inlet for introducing nitrogen and a
decompression/discharge line, and the inside of the’
polymerizer was then substituted by nitrogen.
(I) 166 g (48 mol%) of 2-hydroxy-6-naphthoic acid (HNA)

(I11) 76 g (25 mol%) of terephthalic acid (TA)

(ITI) 86 g (25 mol%) of 4,4'-dihydroxybiphenyl (BP)
(IV) 5 g (2 mol%) of 4-hydroxybenzoic acid (HBA)
22.5 mg of potassium acetate catalyst
191 g of aéetic anhydride
After the raw materials were charged into the

polymerizer, the temperature of the reaction system was

increased to 140°C and the contents of the polymerizer were
allowed to react at 140°'C for 1 hour. Thereafter, the

temperature of the reaction system was further increased to
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softening tenperature was as small as 32'C. Further, 66.7 parts by weight

of mlled glass fibers (PFB101, product of Ntto Bosekr Co., LTd-) Was
m.xed into 100 parts by weight of the pellets by a twin screw extruder to
obtain a wholly aromatic polyester conposition in the form of ﬁi'kﬁh@'Z 5
After this wholly aromatic polyester conposition was dried at 1 é r Qg
hours, it was injection-nolded at a cylinder tenperature of 370°C by an
injection molding machine (J75EP, product of N kko K K ). The conposition
exhi bited good noldability.. The obtained test piece had a heat distortion

t enper at .~0f _298_C and exhjbi ted good heat resistance. Exanple 2 16 0 4
.'NAEDZOOSHgﬁ Soﬂ9n§r5§ggu58taihgﬁnrntgﬁelgéﬁﬁnﬁ&nﬁéﬁsé§rﬁnOExé#GIe 1 except

' \ h d follows. (1) 186 g
(05 ol GPBIPHEE Rk bUE EBMIBROLLARSTHELS (of %593%32.1@ A g, ©
| kd : (22 A.. " - di, roxyhi pheny.
;eEﬁpngrg?ag?@ﬁ?h?g}%§§ﬁgﬁigﬁéga¥?8ngéf%lgé § tpggég iﬁﬁF&&@tgfédcatalyst

190 g of eaeebbevankydeideaFnaaphae32AaPELHBE! 1085 Laed it he same
nanngr ag in’ .Exanple 1 gxcgpt tﬁa? thg a%%u%pg 8§9§§ggr W Riterials were

changed esmpohbnvs.wéry 440t9104@ sutd) RErerhydEoxy:&yagghthigeacid (I1)
83 g (27 nold) of terephthalic acid -

" of the polymerizer reached a predetermined value, nitrogen
was introduced to increase a reduced pressure to a high
pressure via normal pressure. The polymer was discharged
from the bottom of the polymerizer, and the strands were
pelletized.

The obtained pellets were heat-treated under a
current of nitrogen at 300°C for 8 hours. The pellets had
a melting point of 352°C and a softening temperature of
320°C, and the difference between the melting point and the
softening temperature was as small as 32°C.

Further, 66.7 parts by weight of milled glass
fibers (PFB101, product of Nitto Boseki Co., Ltd.) was
mixed into 100 parts by weight of the pellets by a twin
screw extruder to obtain a wholly aromatic polyester
composition in the form of pellets. After this wholly
aromatic polyester composition was dried at 140°C for 3

- hours, it was injection-molded at a cylinder temperature of
370°C by an injection molding machine (J75EP, product of
Nikko K.K.). The composition exhibited good moldability.
The obtained test piece had a heat distortion temperature
of 298°C and exhibited good heat resistance.

Example 2
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(rrr)y 94 g (27 nold) of 4,4'-di hydroxybi phenyl (IV) 5 g (6 nold) of S
4- hydroxybenzoic acid 22.5 ng of potassium acetate catal yst 194 g of (
acetic anhydride Conparative Exanple 1 A polyner was obtained in the sane
manner as in Exanple 1 except that the amounts of the raM/nateré?IﬁA ? 5
changed as follows. (1) 17 g (4 nold) of 2-hydroxy-6-naphthoic a€i*d ??(@
66 g (18 nold) of terephthalic acid (I11) 74 g (18 nold) of

4, 4" - di hydr oxybi phenyl (1V) 183 g (60 nol % of 4-hydroxybenzoic acid 17 0
4 MAR . 2005 45 ng of potassium acetate catal yst 230 g of acetic anhydride
; Conpar ati ve Exanpl Bo2yRepoFgfepbhadnebt Annstiei samkemeamernasndm as in

" Exanpl e 1 except that the anmounts of the raw materials were changed as

fol | ows. EX#yPi96l gex3ephotlig t ofheo- APaRBRS- 8 nEhAt havwcmatiedialkl wed® g (25
nol d) of terephthalic acid (111) 89 g (25 nold) of 4,4'-dihydroxybi phenyl
(1V) 40 ﬁhfﬁ%gav?ﬂ)%%ﬁlﬁwﬁydroxybenzoic acid 22.5 ng of potassium acetate

bt ai ned'Th HHE 2afer RFHEF SE P ARvaRaRE & 1=BREBAEC AGESt he amounts of the
ram’natefifiSGMB§e(zfn?qggg%?sogOtéggghthalic acid
(III) 77 g (22.5 mol%) of 4,4'-dihydroxybiphenyl
{IV) 3 g (1 mol%) of 4-hydroxybénzoic écid
22.5 mg of potassium acetate catalyst
190 g of acetic anhydride
Example 3
A polymer was obtained in the same manner as in
.Example 1 except that the amounts of the raw materials were
changed as follows.
(I) 140 g (40 mol%) of 2-hydroxy-6-naphthoic acid
(II) 83 g (27 mol$%) of-terephthalic acid
(ITI) 94 g (27 mol%) of 4,4'-dihydroxybiphenyl
(IV) 5 g (6 mol%) of 4-hydroxybenzoic acid
22.5 mg of potassium acetate catalyst
194 g of acetic anhydride
Comparative Example 1
A'polymer was obtained in the same manner as in
Example 1 except that the amounts of the raw materials were
changed as follows.
(I) 17 g (4 mol%) of 2-hydroxy-6-naphthoic acid
(II) 66 g (18 mol%) of terephthalic acid
(III) 74 g (18 mol%) of 4,4'-dihydroxybiphenyl

(IV) 183 g (60 mol%) of 4-hydroxybenzoic acid
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(1) 178 g (50 nold) of 2-hydroxy-6-naphthoic acid (Il1) 55 g (17.5 nold) of

terephthalic acid (11l1) 62 g (17.5 nold) of 4,4"-.drhydroxybrphenyt—<tVv)
39 g (15 nold) of 4-hydroxybenzoic acid 22.5 ng. of potassium acetate
catal yst 197 g of acetic anhydride Conparative Exanple 4 A polyner was
obtained in the same manner as in Exanple 1 except that the anfpynMaRoRO5he
raw materials were changed as follows. (I) 124 g (35 nmold) of ‘

2- hydr oxy- 6- naphthoic acid 18 0 MAR 2005 (I1) 89 g (28.5 nold) of
terephthalic acid (rrr) 100 g (28.5 nol d) of 4,4'-dihydroxybi phenyl (1V)

21 g (8 I b acj ng of potassium acetate
‘ cat al yst% 8% ?)O?égt ?L)é%an y r| Fe ©4 5‘ ative Exanple 5 A polyner was

obt ai ned ,i3i hgfsg n Exanpl e 1 except that the anmobunts of the
raw materi allisJ mre%gﬁgnge?fﬂﬁ: fdrél lows. (1) 74 g (20 nold) of

2- hydr oxXyofpaaRht el & 2 Gll) 98 g (30 nol %9 of terephthalic acid (II1)
110 ¢ (30bmi)) ld) of 4,4 x Elglqr?ydroxybl phenyl (1V) 54 g (20 nold) of

4- hydroxyben20| ¢ P yme2 Sd dﬁtaq(?fe@%!numr@eéa%éan% Y 204 9 of

acetic anhydride Conparative Exanple A pol yner was obtained’in the sane
manner afxkfple 1 except that the amounts of the raw materials were

changed as follows.

(I) 126 g (35 mol%) of 2-hydroxy-6-naphthoic acid
- (II) 80 g (25 ﬁol%) of terephthalic acid

(III) 89 g (25 mol%) of 4,4'-dihydroxybiphenyl

(IV) 40 g (15 mol%) of 4-hydroxybenzoic acid

22.5 mg of potassium acetate catalyst

199 g of acetic anhydride

Comparative Example 3

| A polymer was obtained in the same manner as in

Example 1 except that the amounts of the raw materials were
changed as follows.

(I) 178 g (50 mol%) of 2-hydroxy-6-naphthoic acid

(II) 55 g (17.5 mol%) of terephthalic acid

(IIT) 62 g (17.5 mol%) of 4,4'-dihydroxybiphenyl

(1Vv) 39 g (15 mol%) of 4-hydroxybenzoic acid

22.5 mg_of’potassium acetate catalyst

197 g of acetic anhydride

Comparative Example 4

A polymer was obtained in the same manner as in

Example 1 except that the amounts of the raw materials were
changed as follows.

(I) 124 g (35 mol%) of 2-hydroxy-6-naphthoic acid
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Exanpl e 1 except that the anmounts of the raw materials were changed as
follows. (1) 270 g (80 nold) of 2-hydroxy-6-naphthoic acid (I1) 27 g (9
mol d) of terephthalic acid (111) 30 g (9 nold) of 4,4'-dihydroxybi phenyl
(IV) 549 (2 nold) of 4-hydroxybenzoic acid 22.5 ng of potasswmacetaé&ls
catal yst 187 g of acetic anhydride Conparative Example 7 A poI
obtained in the sane manner as in. 19 0 4 MAR 2005 Exanple 1 except that
the following raw materials were used. (I) 172 g (50 nold) of _
2- hydr oxy- 6-naphthoi c acid (I11) 76 g (25 nold) of terephthalic acid (II1)
-85 g (25(kB) dP9ot 4248'. 5dmoy8) oxyfbitelrepylthadd.c5 ag dof pot assi um acet at e
catal yst 190 g of acetic anhydride 20 0 4 MAR ?ao~, 3l UUUUUUNOOO
0000 (FIZ)t1P0| @ dB88cH m91|’6)t9f04N4('ddS&ylﬂlrM>del‘silpMelbﬂyll |l I MHOMmMTI-I
N > NNMIONIONEL OA” $4rdUcori r-i uy WOrnrnlOoMI | | |
| (IV) 21 g (8 mol%) of 4-hydroxybenzoic acid

22.5 mg of potassium acetate catalyst

196 g of acetic anhydride

Comparative Example 5

A polymer was obtained in the same manner as in

Example 1 except that the amounts of the raw materials were

changed as follows.

(I) 74 g (20 mol%) of 2-hydroxy-6-naphthoic acid

(II) 98 g (30 mol%) of terephthalic acid

(ITII) 110 g (30 mol%) of 4,4'-dihydroxybiphenyl

(IV) 54 g (20 mol%) of 4-hydroxybenzoic acid

22.5 mg of potassium acetate catalet

204 g of acetic anhydridé

Comparative Example 6

A polymer was obtained in the same manner as in

Example 1 except that the amounts of the raw materials were

changed as follows.

(I) 270 g (80 mol%) of 2-hydroxy-6-naphthoic acid

(II) 27 g (9 mol%) of terephthalic acid

(III) 30 g (9 mol%) of 4,4'-dihydroxybiphenyl

(IV) 5 g (2 mol%) of 4-hydroxybenzoic acid

22.5 mg of potassium acetate catalyst

187 g of acetic anhydride

Comparative Example 7

A polymer was obtained in the same manner as in .
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Example 1 except that the following raw materials were used.
(I) 172 g (50 mol%) of 2-hydroxy-6-naphthoic acid

(II) 76 g (25 mol%) of terephthalic acid

(III) 85 g (25 mol%) of 4,4'-dihydroxybiphenyl

22.5 mg of potassium acetate catalyst

190 g of acetic anhydride
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21 0 4 MAR 2005 dCainms 1. A wholly aromatic polyester which exhibits
optical anisotropy in a nolten state and which conprises, as ﬂdsmlg,’éﬁ

constituents, the constitutional uni [) in a mount of 40 to 75 nold
the constitutional unjt (Il)um n{ ampuptj{of B.Hb to 30 nmol % the
constitutional unit (JI1 i 5"&?{5116‘16’)68 5/ tpo BO nold and the
~constitutional unit (4b‘vgﬁr§ it etsD. L ol 8 nol % based on the total
of all constitution m,'@r,;g eBnstitatipnpl| units (1) to (1V) being
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o0 1111 -(Il)y -GAre-C (I1l) -0-Ar3-00 it (IV) -0-Ar4-C wherein Arl
is 2,6-naphthalene; Ar2 is at |l east one selected fromthe group consisting
of* 1, 2-phenyl ene, 1, 3- phenyl ene and 1, 4-phenylene; Ar3 is at |east one
.selected fromthe group consisting of 1,3-phenylene, 1,4-phenylgne gn§w5
t he residue of a conpound having at |east two phenyl ene groups Wé t
with each other at the para position; and Ar4 is 1, 4-phenyl ene.

10, 1PLAC MENT SHEET 0 4 MAR 2005 2. The polyester of claim1l1, which
contains the constitutional unit (1) in an anount of 40 to 60 nol % the

. constitutional unit (I1) in an anou@tabks17.5 to 30 nol % the
~constitutional unit (Il1l) in an ambunt of 17.5 to 30 nol % and the
constitutional unit (IV) in an anount of 1 to 6 nold based on the total of
al | constltutlonal units. 3. The polyester of claim1l, wherein the ratio
(1)/(1V)1of the BoMWEPLEHt P6H§'Iat&r‘ﬁ 1P°(1|Y)eStt@rt waichoresthiittorepticodt (1V) is
6 to 150, 4. Ihe ester f claim1, g@ as a nelt wviscosity of not

hi gher tRZASE §°R§5 a®s™at FEnﬁEP&FuFE wﬁﬁﬁﬁeFoﬁﬁéﬁ%QFs M ting point by

10 to 4Oegégﬂglglsc stiEgggtgt %hgogogs% %utlonal unit (I) in an

amount of 40 to 75 mol%, the constitutional unit (II) in an
amount of 8.5 to 30 mol%, the constitutional unit (III) in
an amount of 8.5 to 30 mol% and the constitutional unit
(IV) in an amount of 0.1 to 8 mol% based on the total of
all constitutional units, the constitutional units (I) to

(IV) being represented by the following formulas:

0

I
(1) -0-Ar,-C-
0 0

I I
(I1)  -C-Arz—C-

(IT)  -0-Ars-0-

q
|
(IV)  -0-Ara—C-

wherein Ar, is 2, 6-naphthalene; Ar, is at least one
selected from the.group consisting of 1,2-phenylene, 1, 3-

" phenylene and 1,4-phenylene; Ar, is at least one selected
.from the group consisting of 1,3-phenylene, 1,4-phenylene
and the residue of a compound having at least two phenylene
groups connected with each other at the para position; and

Ar, is 1,4-phenylene.
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5. The polyester of claim1, which has a nelting point o.f 340 to 380'C
and a difference between its nelting point and its softening tenperature
of not higher than 50'C. 6. A Polyester resin congSEPLAGEMENT SHEETa

whol Iy aromatic polyester of claim1, and an inorganic or organic filler

in an anpunt

of not larger than 120 parts by weight to QLOOMARI2085 by wei ght

of the polyester. 7. A polyester article nolded fromthe wholly aromatic -
pol yester of claim1. 8. The article of claim7, which is a relay switch
part, a,bobbin, jah dchydHer dMAiEik edUchh obnfEbhesigaseneor a hot fixing
roller for OA equipnment. 9. A polyester article nolded fromthe pol yester
resin cemResikhik9Bnah @hdiom(@) 3% an amount of 40 to 60 mol%, the

constitutional unit (II) in an amount of 17.5 to 30 mol%,

the constitutiomal unit (III) in an amount of 17.5 to 30

mol% and the constitutional unit (IV) in an amount of 1 to

6 mol% based on the total of all constitutional units.

3.

The polyester of claim 1, wherein the ratio

(I)/(1v) of the constitutional unit (I) to the

constitutional unit (IV) is 6 to 150.

4.

The polyester of claim 1, which has a melt

viscosity of not higher than 1 x 10° Pa's at temperatures

higher than its melting point by 10 to 40°C and a shear

rate of 1,000 sec™.

5.

The polyester of claim 1, which has a melting

point of 340 to 380°C and a difference between its melting

point and its softening temperature of not higher than 50°C.

6.

A Polyester resin composition comprising a wholly aromatic

polyester of claim 1, and an inorganic or organic filler in an amount

of not larger than 120 parts by weight to 100 parts by weight of the

polyester.

7.

A polyester article molded from the wholly aromatic

polyester of claim 1.

8.

part,

The article of claim 7, which is a relay switch

a bobbin, an actuator, a noise reduction filter case

or a hot fixing roller for OA equipment.

9.

A polyester article molded from the polyester resin

composition of claim 6.
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