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t0, whi ch the Invention Belongs: The present invention relat
aromatic pol yester which is excellent in heat resistance a
produced by an ordinary polynerizer and nelt-nolded with ease. {

A whol |y aromatic polyester which is currently on the market cont al ns

4- hydroxybenzoi c acid as a main conponent. However, since the honopol yner

of 4- hydroxybenzoic acid has a h'LQahsb r@td g point than a\ﬂé\\ Wi on
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point, a variety of conponents nust copolynmerized with zoi c
acid to lower the nelting point. A wholly aromatic polyes coahgjning
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mel ting point of not |ower than 350C, and the nelting point is too high to
mel t-process the wholly aromatic polyester by an ordi nary apparat us.
Further, a variety of nethods have been attenpted to lower the melting

poi nt of Y iV ¢ ) i ng a high nelting point to
the tenperature mhere the 1 mholly aromat i ¢ pol yester can be processed by
an ordinary nelt - prioe gase sen @ ppareattison Howkevess tdies evinel Iwdsr dreaei t he
problemthat while the nelting point can be |lowered to sone degree,
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to melting point) cannot
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-
phenyhlenedicarboxylic 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 variety 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



be mai ntained. To solve this problem a copolyester contain
conbi nati on of 2-hydroxy-6-naphthoic acid, a diol conponent
di carboxylic acid conmponent is proposed in JP-A 56- 10526.

pol yester.has the problemthat it solidifies quickly at th
cooling, whereby the polyner is liable to solidify at the
pol yneri zer. Further, a copolyester containing a conbinati

ing a
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processability. Heat resistance and noldability (nelt- proc

essability) are
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is, the higher nolding tenperature is required. Therefore,

t he

degr adat i grg@ket, hacRblayTRE1l $tFe@dithi @anthiath tHeaper® uadfes nol di ng, thereby

causi ng such problens as the formation of blisters in a no

| ded article by
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blistering), a deterioration in the color of a nolded arti
of streak®e aadnthénsdsceptibility of a nolded article to
t he gas conponents produced by a nolding machine. A wholly

cle (formation 2
corrosion due to
aromati c

pol yest er havi ng Hosdiemt thissipnoddem.arkd qrridatsidtiary dantgoigdinshlance is

not yet provided at the present tinme. Disclosure of the In
present i SPERiHREIRAY @ In@ddYdapENsity@aphidiogs acid, a diol

venti on The
component

and a dicarboxylic acid component is proposed in JP-A 56-

10526. However, 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 a

polymerizer. Further, a copolyester containing a

combination of 2-hydroxy-6-naphthoic acid, 4-hydroxybenzoic

acid, a diol component and 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

molding temperature is required. Therefore, the

degradation of the 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



to solve the above problens and to provide a wholly aromatic pol yester
whi ch not only has excellent heat resistance but al so can be

nel 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 hoic acid unit and a 4-hydroxybenzoic acid wunit in a
specific limted ratio. The present invention has been conpleted by this

finding. Jhak (8. bhe RECRRR! o,BYeptiBe1isyacknal b1 aRbOklG1B0kyest er

whi ch exhi s optl ani sot r opy ten state and whi ch contains, as

essentlalcgggggggﬂeahg totQ C89§t%Bﬂ%bﬂgﬁksuﬂkbdﬁkkd'Bgag @BAWALgOf 40 to

75 e constitutional unit In an anount of 8.5 to 30 nold, the
ConSt'tUthQEﬁhnEn'tA(bhbil&naﬁemQQQHnon§e§tértﬁa%@ng”ﬂh@haﬂéaﬁhe

constitutional unit (I'V) 1nh an anount of 0. | d based on the tota
of all copgkiik¥hheBakndnNib3aabihe tgonst lgbatil aaahnuel ig pbk yet(lV) bel ng
represented by the following fornmulas: 3 0 Il (I ) -0-Ar,-CO0O I

(11) -C ApeoGidkll ht- @hAr 3r@sBnt! kifkV) -0- Ar4-C wherein Al is
2, 6- napht hal ene; Ar2 is at |east one
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 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:



selected fromthe group consisting of 1,2-phenylene, 1,3- phenyl ene and
1, 4-phenylene; Ar3 is at |east one selected fromthe group consisting of
1, 3- phenyl ene, 1, 4-phenylene and the residue of a conpound havi ng at
two phenylene groups connected with each other at the para position;
Ar4d is 1, 4-phenyl ene. Detai led Description of the Invention: To obtain the
above ‘constitutional units (1) to (1V), a variety of ordinary
ester-form ng conpounds are used. A desgription will be given to the

conpounds
pol yest er

required as raw materials foryformng the wholly aromatic
constituting the greyent-g-pyengton hereinafter. The

constitutional unit (1) is obtained from 2- hydroxy-6-naphthoic acid.

consti tutional
from 1, 2- phenyl ene,

unit (I11)
Vi ewpoi nt

As the conpound used as its raw materi

is preferably obtained ffomtegrephthalic acid fromthe
of heat resistancqlljhe.qu§5L$utional unit (I11) is a diol

or the like is used. D hydroxybiphenyl, particularly
4, 4" - di hydr oxybi phenyl, is pﬂqﬁprnqu&Fo@aphe vi ewpoi nt of heat

resi stance. Further, the constitutiona

unit (I1V) is obtained from

4- hydr oxybenzoic acid. In the present invention, the wholly aronmatic
nmust contain the above constitgtional unit (I) in an anount of
40 to 75 nold (preferably 40 to 60 nold, |nore

pol yest er

(IV)  -0-Ars-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.

Detailed Description of the Tnvention:

To obtain the above constitutional units (I) to
(IV), a variety 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-

| east
and

The

unit (I1) is a dicarboxylic acid unit, and Ar2 is selected
1,3 4 phenyl eng) and ¢, 4- phenyl ene. The constitutional

uni t .

, hydroqui none, di hydroxybi phenyl



preferably 45 to 60 nold), the above constitutional unit (11) in an anount
of 8.5 to 30 nold (preferably 17.5 to 30 nold), the above constitutional
unit (I11l1) in an anount of 8.5 to 30 nold (preferably 17.5 to 30 nold) and
t he above. constitutional unit (1V) in an anount of 0.1 to 8 nold
(preferably 1 to 6 nold) based on the total of all <constitutional units.
As de3cribed above, a copolyester containing the constitutional unit (I)

0 an amougkegcd® £8a%9 HoLHenl IEncCONSHE! HbREPALLNALEAL! Lhskn 32) aT0Unt

of 5to 4 1 onal N an anount

ot d b BEOBeSRE-Lp; JFohc0nlA5200n ThLSBALKETLE! B3R L RVl em that [t

solidifie y at Re tine o I ng, ereby t is liable

to solidi{yegbothe 8¥thehrOotcpidtRQLY¥Meri zer. To solve thls problen1so as
to slow down the solidification of the polyester at the tine of cooling

and meke the di schaegeonktliftetBehui®unfiktonrthe Bel wMahicaenniRossiakl e, the
present invention has incorporated 0.1 to 8 nol% of the constitutional

unit (1V) thet eoipeunal Mgetieasands gant makkedal henpaepgutinens, of the
constitutional units (1) to (IlIl) to the above ranges. In addition, a
copol yest aihgdnbaybiphehhe oeonhei Likeohal usatit (bihydramryatphenyaf 20 to
40 mol % the ~constitutional unit (Il) in an amount of 5 to 30 nol % the
constitut bentlicubarlyl &l %' Aikwdansyhipbenglt 0i80rmeeyrand frbe the
constitutional unit &IV) in an anount of 10 to 50 nol % is proposed in JP-A
55- 144024V1¢HP§1@§p9 yBsaér rRAssEABCeprobl ens that it has | ow heat

resi stance since the proportion of the constitutional unit (1) is snal
and t he 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



proportion of the constitutional unit (l1V) is large and that the polyner

is liable to solidify at the outlet of a polynerizer since the proportion
of the constitutional unit (1) is snmall. Under the circunmstances, in the

present invention, the above problens can be solved and a wholly aromatic
pol yester which is excellent in heat resistance, productivity and

nol dability can be obtained by maintaining the proportions of the
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mai nt ai ni ng °t ratio onstitution unit (1) to the
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150), in order to s own the solidification of the polyner at the tine

of cooling,ddaraigley ai@nEye e tdies JeanaR Off Adie Rl WhRynidamdhe

pol ymeri zer possible and to optimze the crystallization of the polynmer so

as to i R itad, e Praedht e oMialdny risomBiddriiatest ar. 10fcd e present
inventionis polynerized by using a direct polynerization process or an

ester exchange dfF QGRS Tonst itthe i oplly Meriitz ativon,irt dTedHe @ Iyerdeaatdmn
process, a solution polynerization process, a slurry polynerization
process, aormxaldld-ephade polopmattiioatsi @f phec ess sori thutei driadde ursitssel) | n t he
present invention, an acyl ation agent for polynerization nononers and
nmonomner s Hawi (I Idcttiov dthed ahtoreningaliaesas aci d chl ori de derivatives are used
in the polynerization. Illustrative exanples of the acylation agent

i ncl ude aci d anhydit AR a® FRRIY SHIBXIrGAE2IRIRG i1€1§ of catal ysts

can be used in these . )
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 low heat resistance since the
proportion of the constitutional unit (I) is small and the
proportion of the constitutional unit (IV) is large ana
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 be solved and a wholly aromatic
polyester which is excellent in heat resistance,
productivity and moldability can be obtained 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 ynmeri zati ons. Representative exanples of the catalysts include dialkyl
tin oxides, diaryl tin oxides, titanium dioxide, alkoxy titanium
silicates, titanium al coholates, alkali netal salts and al kaline earth
metal salts of carboxylic acids, and Lewis acid such as BF3. The catal yst
is used in an anmount of generally about 0.001 to 1% by weight,
particularly preferably about 0.003 to 0.2% by weight, based on the total

wei ght of nonomers. Wen sol ution pol ynerization or slurry polynerization

i's carrledpéeﬁerabﬂyqélﬂopéﬁﬁfflhn qregyhPh&LPY BPFRNEDPENg hi gh heat

resi stance, _an.,inert mneral oil_or the lIEF ¢an be used.as a solvent. The
e

reaction éBﬁ&pﬁFﬁﬁéféPE 8fr838tPSHyF8ﬁp8Faf i8¢ 960°P81388' C and a fi nal
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reaction gga legﬁ@&' ed qut tBY 1£H260L fleat! retsﬁ‘gtsmounds as raw

materi al s, an acylati on agent catalyst into the same reactor and

then initiating thge %%%quoareaa%l%tgaly%Ivyﬁ oF the 3e¥shitng the
hydr oxyl groups of the nononers ) and (1V) as raw materials wth

an acyl at ;@R eagesh a@dpbngmeahkeanag hb@p§0ﬁ|a&@@cthbGEQM¥ElgﬁQHb& of the
nmononers (1), (Il11) and (IV) to react with the carboxyl group of the

nmononer ( bebcebwoost ep esrelbodxchivbbe pebyeesi.zattnomhes carried out by
Inttrating a
polymerization, a melt polymerization process, a solution
polymerization process, a slurry polymerization 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. Illustrative examples of the acylation
agent include acid anhydrides such as acetic anhydride.

A variety of catalysts can be used in these
polymerizations. Representative examples 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



reduction of pressure after the inside of the reaction systemreaches a
predeterm ned tenperature and reducing the pressure to a predeterm ned
pressure. After the torque of an agitator reaches a predeterm ned val ue,
an inert gas is introduced to increase the reduced pressure to a high
pressure via normal pressure, and then a polyner is discharged fromthe
reacti'on system The nol ecul ar wei ght of the polynmer produced by 8 the

above POl YIRIJEAL O, TPHIAA A% M CAed Marfl | & AIASK RpdydIR(] 2at | on

in which the pol'y inert gas at 'normal pressurée or under

reduced Prassue.c, Al GLa] Al & LA I PNS fIn d he sol | d-phase

pol ynmeri zation reaction are a reaction tenperature of 230 to 350*C,

preferably 260 to @30* G, A0thR Jd A £ PUESSAUES 4 Ored EALEN OEer?ethJJ.GQ Torr
(or 1,330 to 101,080 Pa). To have both thermal stability and easy

processabidd tand ntd B PrEesHYE 4 e PredRiMg & |d&Hbinl oCTy St o pod yner
whi ch exhibits optical anisotropy in a nolten state is an essenti al

factor. Themholdy 18 aymticL, qud yest.er npird sl 101 ¢ hei rabgie wemist i t ut i onal
units (1) to (1V) may not form an ani sotropic nolten phase dependi ng on
t he const itdamdtiomnaid e esaniieinc e edipstnd thute ains 1260 o 380 Yaver . However ,
the polyner according to the present inventionis limted to a wholly
aronmat i ¢ potefestadyl yi 0dh taexdfihia,s sopt it SHiriasbtpoggsuire aqofearh stat e.
The nelt anisotropy can be checked by conventional polarization

spect r oscopytasi iy Trnthogonal 3 hdiarkidzed®) PaVor PRy Fhoal} yto the nel t

ani sotropy is checked by neltiqg a sanple placed on the hot stage of
Lincon1be?°qR(ﬂ°r 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 predetermined value, an inert gas is
introduced to increase the reduced pressure to a high
pressure via normal pressure, and then a polymer 1is
discharged from the reaction system.

The molecular weight of the polymer produced by



and observing the sanple in a nitrogen atnosphere at a nagnification of
150x by use of the polarizing mcroscope of OLYMPUS OPTICAL CO., LTD. The
above polyner is optically anisotropic and allows |ight to perneate the
pol ymer when inserted between the orthogonal polarizers. Wen the sanple
is optically anisotropic, light perneates 9 the sanple even when the sanple
is a molten, static fluid. As a factor of easy processability of the
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the poly rtsIiquid crystallinity. is essential for

polyester ;qfe e €38R e R HR &hihider itdudeL Pidsdddli Ly in a

nolten state. Since a nematic liquid crystalline polynmer has a significant

decrease i eVip3eASrdap 1 Bnli@HRnd Wor adiealsdia d-@hadegher than its nelting
point, it is generally a factor of easy processability to exhibit liquid

crystal | i pdiymlr ik atiomecalttioncqual d & edcticghalenigeata ture red t33m point.
The nelting point (tenperature at which liquid crystallinity is

exhi bi t ed)td 3 5uef,ematdferadlly @ tat sy d,e adora tfhimali emeEstreftdieat
resi stance. However, a nelting point of not higher than 380*Cis a

desi r abl e meaturcef i1 teon$iodGoatt dowfl 133 ttrerlifdl, 0fdgrPedat i on of t he

polymer at the tine of nelt-processing the polyner, the heating capacity
of a mol di ng nmachi®re hewe theth |the rmgiers tatel oty eikready t he present

invention has a nelting point of 340 to 380*C and a difference between its
processability in the present invention, being a liquid

crystal polymer which exhibits optical anisotropy in a
molten state 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 observing 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



melting point and its softening tenperature of not higher than 50*C, a
liquid crystalline polynmer that is hardly softened until it reaches high
tenperatures and that has noldability and heat resistance which are highly
bal anced 10 can be obtained at relatively |ow nolding tenperatures. \Wen
the softening tenperature is lower than the nelting point by 50'C or nore,
sati sfactory heat resistance cannot be obtained relative to nDIding

tenperatures. Further, the p ester of the rese i nventi,on a melt

vi scosi ty tf 6P8PéPaSV§nn8PeH|éh@rsﬁﬂa e ig 0§° ﬁ&n EBFécpﬁ&Pé%ably not

hi gher th 1 103 Pa's,  at t hi th | t int b
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| nvent i on (6ot 3l 3. Ivgmshy}g;;ua'db y3eaRdihlicy ake ndy iyl ar

i nor gam C and organi c ers ustrati ve exarrp brous fillers

| ncl ude .P%rg% @ 1ialBRQus ﬁ%t%%'aE%pE?CQoﬁ%egh@aS whithelthe asbestos
fibers, ica bers silica alum na bers, alumna fibers, zirconia

fibers, benewaBiifiitde ofi BAESpoSiyheeORn @i koleenf skars, wherter:f ithes s,
potassiumtitanate fibers, Fibers of silicates., e.g., wollastonite,
magnesi umpsilieie exhibets, 1ahuidnemyvisenaténfither s1tang feislbensiefll fetral s,
e.g., stainless steel, alumnum titanium copper and brass. A
parti cul athe pepyvesertrabifvehki presenfti linmenitsoa gloaexhfibddr 1iguidadditi on,
organic fibrous materials having a high nelting point such as pol yam des,
fl uorocar boystedilinity in a molten state.

Since a nematic liquid 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 possible 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 and 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 temperature 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



pol yester resins and acryl resins may also be used. Illustrative exanples
of particulate fillers 11 include carbon black, graphite, silica, quartz
powders, glass beads, mlled glass fibers, glass balloons, glass powdlers,
silicates. such as calciumsilicate, alum num silicate, kaolin, clay,

di at omaceous earth, wollastonite, netal oxides such as iron oxide,
titani'um oxi de, zinc oxide, antinDny trioxide, alumna, netal carbonates

such as - GalChimaERLIANA & AU TRANRIWTGALRAR ?emtes ratidddes  such as

cal ci um sul ate an barlun1sul ate, as wel i con car bi de,

silicon nigldndey DR iy q}:emp%%t%r\éarl'sa%vféfr FLARG t@l%"“il'%rlstln

Il1lTustrative exanples of tabular fillers include mca, glass flakes, talc

and a var iRty tohymBloalec i3l Indre,! Idatsisraldteeyendd e%«fs tam@@Nicadrdd ers
i ncl ude synthetic fibers haV|ng heat resistance and high strength such as

aromati ¢ pel Yetlaahdd enst iveqwod molyeng teelperturddsiers, aromatic
pol yam des and polyimde fibers. These inorganic and organic fillers may be

used solely or i rrFuaHemation wfl tesrear abrihe A wxmdimaitriventafon i br ous
fillers and particulate or tabular fillers is a preferable conblnatlon
particul atlag ian merdevifssostifty ofolppedtegrabdly mied priedem tharert ol ®’o have
mechani cal  strength, dinensional accuracy and el ectrical properties at
the sane Hars, Texe poederiably Nodr higheghttdiamed i 180 PanBunetof not

| arger than 120 parts by weight, preferably 20 to 80 parts by weight

based on IEORSEATUNSF \M%’-’ d'-fhant HéS\M‘ﬂﬂllt)?'n@r Sedfte Bolfedtr? \Bhen t hese

fillers are used, a bi nder rface
nd a shear rate o 0% 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.

Illustrative examples of fibrous fillers include
inorganic fibrous materials such as glass fibers, asbestos
fibers, silica 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

11



12 finishing agent may be used as required. Further, other thernoplastic
resin may al so be added to the polyester of the present invention as an
auxiliary in such an anmount which does not inpair the objects intended by
the present invention. Illustrative exanples of thernoplastic resins used
in this case include polyolefins such as pol yethyl ene and pol ypropyl ene,
aromati c pol yesters produced froman aromatic dicarboxylic acid and a di ol

such as p?th%ﬁ&'@Q? BGBEQBkhagé%Eh§E€ pQR ?HLy'gﬁﬁrE9r§BQ&QP%ate

pol yacet al' s onDpo mer or co ymer ystyr yvinyl " chl ori de,
pol yani deglaegysageenam1é§Sg199L;y@9‘sa¥Lenslgégdsaueehx hsﬂxgsne sul fide

and fluorocarbon resins. Thesé thernoplastic resins may be used in

adm xt ur epgiyab¥e, 0i1MBheesELlBGL a8f ch8iLAVENLi8Rte ThE1MAGKLY aromatic
pol yest er of the present invention which conprises speC|f|c constitutional

units andsigxbhbelskasisalrepuyl NadabBhhe8otbaberend wbs16689RStLEI ON have
good flowability in a nolten state and excellent thermal stability and can

be inj ect vepalobaedesextichdaed Qroncorpdessthbanblisledxiaep ainarbdbRijepf

t hree-di nensional nolded articles, fibers, filnms and the |ike w thout
using a apkdnpgymachprédkaviabupispeaetaktcantonateas noecht led r ol dabl e
tenperatures are not so high. The wholly aromatic polyester and

conposi t i eAlchumeshrhpaapar epdumaghgsiumt aarbongdteor matadl sylfatesh part, a

bobbi n, an actuator, a noise reduction filter case or a hot fixing roller
for QA such 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 flakes, talc and a variety of metal foils.

Illustrative examples of 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 for 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

12



equi.pnent. Exanples The present invention will be described in nore detai
with reference to Exanples hereinafter. The present invention, however,
shall not be limted thereto. The neasurenents of physical properties in
Exanpl es were carried out in accordance with the follow ng nethods.
[Melting Point] This was neasured by the DSC manufactured by PerKkinEl ner,
Inc. [Softening Tenperature] A 1-mmthick disk was nol ded fromthe prepared

pol yester gﬂli%hq%ttglr&%q& i $dRlded tzje(a‘ﬂqoﬁé%ﬁoheat ed at a heating rate

of 10C/ mn on a ate under a constant f 1.82 MPa. The
temperature at Whigfy-ihels, R ARSI mIReH & MNdedi @ hPpd Pehets at es 5% of

the thickness of the nolded article was taken as a softening tenperature.

[ Heat Di stydddd@nol ¥RER YRl ekhicE Wae HRaerd idfveh tiRAs WELMmBNt pressure
of 1.8 MPa in accordance with 1S075/A. [Di schargeability of Polynmer] After

the stirrigdigindragye i9f sudiolamRimcigit AT @oed MAdangidtineche/al ue,
nitrogen was introduced to increase 14 a reduced pressure to a high
pressure @bikdkgmnhdsda bynah@lpesessuriqventd drhe behavi or of a pol yner
di scharged fromthe bottom of the polynerizer was observed. [Mlt
Viscosity] This wakl Inestsna teids ehyexCanm reog reafp o rriapyla Sei kiresins used
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 and fluorocarbon resins. These

thermoplastic resins may be used 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 compogition
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



Sei saku- Sho, Ltd. using an orifice having an internal dianeter of 1 nm and
a length of 20 mm at the neasurenent tenperatures shown in Table 1 and a
shear rate of 1,000 sec'. Exanple 1 The foll owi ng nononers as raw
materials, netal catalyst and acyl ation agent were charged into a

pol ymeri zer equi pped with an agitator, a reflux colum, an inlet for

i ntroducing nitrogen and a deconpression/discharge |ine, and the inside of

the polynerizer s then ubstituteg %%' itrogen...(lL) 16 (.48, nmol d) of
2- hydr oxyg%-rngpﬁteﬁ%iyc s&éitﬁﬁ( BRE: & Pf é%g LEa t)°5f' t%ergleoplﬁét%al ic acid
(TA) (111) 869,625 079kd)y Qb o4 45 df BYQr Puhenyh BRL, G) 5 g (2 mol d)
of 4-hydrof&bgn§0|c acid (H ﬁ) 52%s5 ngy o? popgssiun1acetate catalyst 191 ¢
of acetice%gq¥&%5qQ After the raw materials were charged into the
pol yneri zer, e tenperature of the reaction systemwas increased to 140'C
and the contents of the polynerizer were allowed to react at 140C for 1
hour. Thereafter, the tenperature of the reaction systemwas further
increased to 15 360C in 5.5 hours. ghefpléde internal pressure of the
pol ymeri zer was reduced to 5 Torr (or 667 Pa) in 30 mnutes, and nelt
pol yneri zati on washeampreadniuti nventd cacetiild dasd dlesoddesiive nansd | C
anhydri de and other | ow boiling-point conponents were distilled out. After
the stirridegatidr quich okefrelrengel yoeExaep legadieaw iaaftedst e Miienad asdnte,
nitrogen was introduced to increase a reduced pressure to a high
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 manufactured by
PerkinElmer, Inc.
[Ssoftening Temperature]
‘A 1l-mm-thick disk was molded from the prepared
polyester by a hot press. This molded article was heated
at a heatirng 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 IS0O75/A.
[Dischargeability of Polymer]

After the stirring torque of a polymerizer reached

a predetermined value, nitrogen was introduced to increase
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presshre via normal pressure. The polynmer was discharged fromthe bottom
of the polynerizer, and the strands were pelletized. The obtained pellets
were heat-treated under a current of nitrogen at 300C for 8 hours. The
pellets had a nelting point of 352C and a softening tenperature of 320C,
and the difference between the nelting point and the softening tenperature
was as small as 32C. Further, 66.7 parts by weight of mlled glass fibers
(PFB101, product aof Nitto Boseki . Ltd.) was ' i nt 0,100 _parts by
wei ght of & K& &Iel%etpgeﬁfuzfet °n & s%grgé]wperxetsisﬁlcfeer otfl(ﬂ)nd(;'gj?aﬁgrfcén wh’gfil y aromatic
pol yest er 0Si Ll In f.arm, of |l ets _AfLar | §3. 08 romatic
pol yest er n@o%%pgg'si trieos%r&vldfé (%?L:ae %aet b%i‘&%%or? OIS'XE %@fﬁg&% de&as Jﬁlgeda

i nj ection- (A R oAVA R o [-Y S AU 0o ST % | njection nol ding
machi ne ( Ix:rg,%qlﬁ?oguct of N?ﬁl?k?gés{r(r.ﬁ%. The wcaorrposi tion exhibited good
nol dabi | i tpge cThE QYaitiad test piece had a heat distortion tenperature of

298C and exhi bited good heat resistance. Exanple 2 16 A pol yner was

obtained in the saip B MedSsured Bxan e dogdaaptot hedyd hee sUNt s of the
raw materials were changed as follows. (1) 186 g (54 nol % of

2- hydr oxy-seinayid-mhe; addd uclihy @ @H(iXide Mavinofard ereErdel i ¢ acid
(111) 77 g (22.5 nmol %9 of 4, 4'-di hydroxybi phenyl (1V) 3 g (1 nol% of
4- hydr oxyliBraateracid 122wb amg af leoigdsiafm2dcetmtad ddtealnestsurigient of
acetic anhydride

temperatures shown in Table 1 and a shear rate of 1,000

sec™t.
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)
(IT) 76 g (25 mol%) of terephthalic acid (TA)
(ITII) 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 acetic 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

15



Exanp]e 3 A polyner was obtained in the sane manner as in

Exampl e | except

that the anmounts of the raw materials were changed as follows. (1)140 g(40

nol 99 of 2- hydr oxy- 6- naphthoic acid (11)83 g(27 nol %9 of tere
(111) 94 g (27 nmol % of 4, 41-di hydroxybi phenyl (1V) 5 g (6

pht hal i ¢ acid
nmol %9 of

4- hydr oxybenzoic acid 22.5 ng of potassium acetate catalyst 194 g of

acetic anhydride Cbnparative Exanple 1 A pol ymer was obt ai
manner as %3 n@ % except Q Qts of _the raw
changed a8 oFléﬁs ?1 °¥¥eq (% ﬁBr@@ Sfl 8?&x€rgsﬁ5 5t Roi

ned in the sane
%rlals wer e
dcid (11)

66 18 I ot 1 %9, of;
4, 4% glhyggo%y 5%;?QF %%fggeac % %A} gg?gxé%gnzoﬁg g%P tff 45 ny
of potassi 2@ & ﬁ%%abslgﬁ\tee’al ¥akiof3lad @ oL, 298k Guanlydni d%ce@%p% cald,ve

Exanpl e 2 A polymer was obtained in the same manner as in

anple 1 except

that the agRuRk3vef abBeikawnipheriial anwebeneehanued Al ihgl-bewat (1) 126 g(35
nol d) of 2- hydroxy-6-naphthoic acid (11)80 g(25 nold)of terephthalic acid

(111)89 gdapoaled)el wdrdéladihydneyybuphenglk tekVE4@ @tlixrivlgd)kefrque

4- hydr oxybenzoi c acid 22.5 ng of potassium acetate catal yst
of the polymerizer reached a predetermined value,

was introduced to increase a reduced pressure to a
pressure via normal pressure. The polymer was dis
from the bottom of the polymerizer, and the strand

pelletized.

nitrogen
high
charged

S were

The obtained pellets were heat-treated under a

current of nitrogen at 300°C for 8 hours. The pel

a melting point of 352°C and a softening temperatu

lets had

re 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 (PFB10l, 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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199 g of acetic anhydride Conparative Exanple 3 A polyner was obtained in
the sanme manner as in Exanple 1 except that the anobunts of the raw
materials were changed as follows. (1) 178 g (50 nold) of

2- hydr oxy- 6- napht hoic acid (Il1) 55 g (17.5 nold) of terephthalic acid
(rrr)y 62 g (17.5 nold) of 4,4'-dihydroxybi phenyl (1V) 39 g (15 nold) of
4- hydr oxybenzoic acid 22.5 ng of potassium acetate catal yst 197 g of

ccell ¢ anhydrite Corpgtall vE SSATHRed A ThUSLpeR SRS 1gd 11, sare

Re anounts 0 raM/naterlaIs wer e

changed f 2 Gied 18
(I 85 o sa=Bo18'S) srbtarcinfrPhe Mnlnth, PrIYHegE¥somaTRaray oGr™”
4, 4" - dlhygﬁgﬁgghpggnyg {Lyvy21 g(8 nold) of 4-hydroxybenzoic acid 22.5 ng of
pot assi um acefrat e cata yst 196 g of acetic anhydride Conparative Exanple

5 A polyn?&)w@§609t@5@eﬂoi@>t8§ §aH§d%aage% -a8phRhok¥a@plia 1 except that
the anobunts of the raw naterials were anged as follows. (1) 74 g (20

nol d) of 2rhydeexy- §2paphihboks aei derephkn9@ig @d@anol d) of terephthalic
acid (I'l'l') 110 g (30 nmold) of 4,4'-di hydroxybi phenyl (1V) 54 g (20 nol d)
of 4-hydrqxybe¢nzoi g agRds mol%) of 4,4'-dihydroxybiphenyl

(IV) 3 g (1 mol%) of 4-hydroxybenzoic acid

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

(IT) 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

(ITI) 74 g (18 mol%) of 4,4'-dihydroxybiphenyl

(IV) 183 g (60 mol%) of 4-hydroxybenzoic acid
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22.5 ng of potassium acetate catal yst 204 g of acetic anhydride
Conparative Exanple 6 A polyner was obtained in the sanme manner as in
Exanple 1 except that the amounts of the raw materials were changed as
follows. (1)270 g(80 nold)of 2-hydroxy-6-naphthoic acid (11)27 g(9 nol d) of
terephthalic acid (I11) 30 g (9 nold) of 4,4'-dihydroxybi phenyl (I1V) 5 ¢
(2 nmol'd) of 4-hydroxybenzoic acid 22.5 ng of potassium acetate catal yst

187 g of etic _an i ratli le 7 A polyner was obtained in
t he sane %%nh rogsB%ﬁ5fg€gyg%ggga%%eé§5§é§?ﬁat the following raw material s

were used, sl 142 QQQ-QDI? 24ldydr oxy-6-naphthoic acid (11)76 g(25
mol d) of tgﬁepﬁt BE, AEaTiRTarhortl g (25 mold) of 4,4'-dihydroxybi phenyl

22.5 ny Okoﬁgggggggglgggh%QQ gatal yst 190 g of acetic anhydride 20 a)r
Ir,r-r,r,r, 41 a) ~IUUUUUU 1-3 ' co a)0000C 0 . ro ~1 MVWMW a)
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) 126 g (35 mol%) of 2-hydroxy-6-naphthoic acid
(IT) 80 g (25 mol%) of terephthalic acid
(ITI) 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
(IT) 55 g (17.5 mol%) of terephthalic acid
(ITI) 62 g (17.5 mol%) of 4,4'-dihydroxybiphenyl
(IV) 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

18



a V) a uuuuuu to .. 'rl a) MOnriN > " alNM-ONNONu E'1 a) .p.1 (d ~4 a)
0O ~nmmnoM 11111 NNNN AEi p 4.) _ a) -NNOOONM 41 (1) MWNNc-1 44 0 to

(IT) 89 g (28.5 mol%) of terephthalic acid

(III) 100 g (28.5 mol%) of 4,4'-dihydroxybiphenyl
(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
(IT) 98 g (30 mol%) of terephthalic acid
(ITI) 110 g (30 mol%) of 4,4'-dihydroxybiphenyl
(IV) 54 g (20 mol%) of 4-hydroxybenzoic acid
22.5 mg of potassium acetate catalyst
204 g of acetic anhydride

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
(IT) 27 g (9 mol%) of terephthalic acid
(ITI) 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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B .rqOr - 4. ) JJ r1L(I1L(2112IONWII r1 O.~MWMW 0)a 4-4vw
a)a)a)a)a)a). rlri rlrlrlrirlrlAA A A A AAAHN ri-HHriCOU) QU U U U Uuoo
aawa aaHH NH niNriwClcoN a) O O H LnLf1r-ODLnL(1L(1C)LO P4 . H
PANNNHNr - 00t +' 1IN 4-4 . ... NHN

Example 1 except that the following raw materials were used.
(I) 172 g (50 mol%) of 2-hydroxy-6-naphthoic acid

(I1) 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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-0-Ar , -COO0 11 11 -OD-CArz-CUD -0-Ar3-00 11 (I'V) -0-Af4-C
wherein Ar, is 2,6-naphthalene; Ar2 is .at | east one selected fromthe
group consisting of 1,2-phenylene, 1,3- phenylene and 1, 4-phenylene; Ar3 is
at |l east one selected fromthe group consisting of 1, 3-phenylene,
1, 4- phenyl ene and 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- phenyl ene. 22 2. The pol yester 051%5%5”‘1’ whi ch contains the
constitutional unit (I) in an anmount 0 to 60 nold, the constitutional
unit (I1) in an amount of 17.5 to 30 nold, the constitutional unit (I11)
in an anount of 17.5 to 30 nold and the constitutional unit (1V) in an
amount of ;1 to 6 Amjyhibased-adie sotwsfr alli GonsinisdionsbeLdhis. 3.
The pol yester of claim1l, wherein the ratio (I)/(IV) of the constitutional
unit (1) taitdrdinsid Uicanadn Widtd ladd ivhi@H @okifkises,Thes pol yester of
claim1, which has a nelt viscosity of not higher than 1 x 105 Pa's at
t enper at Uress ert ighefednsai thileh 85| tohe) dquaigdi dut idhdlo WEC emd in shear rate
of 1,000 sec'. 5. The polyester of claim1l1l, which has a nelting

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
'(II) ~C-Ar2-C-

(III)  -0-Ars-0-

0
[
(IV)  -0-Ars—C-

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

selected from the group comsisting 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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point of 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
conposition obtained by adding an inorganic or organic filler in an anount
of not larger than 120 parts by weight to 100 parts by wei ght of the

whol |y aromatic polyester of claiml. 7. A polyester article nolded from
the wholly aromatic polyester of claim1 or the polyester resin

compost L ob,ch, L Bolestil B G S oV T S o S
roller fOVOQQtQQHEH%BQH u%%t (I) in an amount of 40 to 60 mol%, the

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

the constitutional 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 obtained by adding
an inorganic or organic filler in an amount of not larger
than 120 parts by weight to 100 parts by weight of the
wholly aromatic polyester of claim 1.
7. A polyester article molded from the wholly
aromatic polyester of claim 1 or the polyester resin
composition of claim 6.
8. The article of claim 7, which is a relay switch

part, a bobbin, an actuator, a noise reduction filter case

or a hot fixing roller for OA equipment.
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