b/O3 P-T"-1 7N, M- Description 0 4 MAR 2005 Wholly Aromatic Pol yester and

Pol yester Resin Conposition Field to which the Invention Bel ongs The
0 presentitiavention relates to a wholly aromatic polyester which is
|I'ent in heat resistance and can be produced by an ordinary AR 2005
po6lymerizer and nelt-nolded with ease. prior Art A wholly aro Jﬂ
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?JﬁﬁééEKkFEH&“P&?yéQQeP'ﬂQsiR 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 ¢ ; eEsdegs can be processed by an
ordinary nelt- proceSS|ng apparatus Fbmever t hese net hods have the
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 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




problemthat while the nelting point can be |owered to sone degree,
mechani,cal strength at high tenperatures (tenperatures |ower than but
close to nelting point) cannot be maintained. To solve this problem

copol yester containing a conbination of 2-hydroxy-6-naphthoi @ hdNAR Zgﬁhﬁ ol
conponent and a dicarboxylic acid conponent is proposed in JP-A 56- 10526.
However, this polyester has the problemthat it solidifies quickly at the
time of cooling, whereby the polynmer is |liable to solidify at the outl et
of a polynerizer. Further, a copol yester containing a conbination of

. 2- hydr oxyhelhzphrhoiad igcipel v4shedr capbdez girecefdall by dimloxdipanent and a
~di carboxylic acid conponent is proposed in JP-A 55-144024. However, this
pol yest emeh&sPrpeelsicdmy BRPadRANSon HOWRYAT r ddtetametiods nkdYe the
processability. Heat resistance and noldability (nelt- processability) are
in a rel REPBASH; shéf ¥hdilfotie Ted tiRGRAItheafedte reartethck ofoBe pol yner
is, the higher nolding tenperature is required. Therefore, the

degr adat ES &Ft CgéPaﬁé'ﬁ is§r§in§r1f§‘f iadtt ht tHPEHE R nol di ng, thereby
causi ng ch_praobl ens, as._the [ i,on,-of i rs | | de rtipcle-b
t he gas g%gﬁﬁcéggfﬁetshgow é‘ﬁcé—'flr?%ggi%thltor?lo °] ﬁleé g‘%ﬁﬁyﬁ}eﬂré](p}e%?ﬂa ?%ﬁé%y d
blisteringq) rjioration in the color of a nolded article (formation 2
0 4 MAR ggogagintgﬁ%a (s) and the susceptibility of a nol ded arti(cl eto

Whol 1y aromti o el wea e e B e e TR Rl i b i

good bal aea®ihatAioh ¥t 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




provi ded at the present time. Disclosure of the Invention The present ,
i nventors have made intensive studies to solve the above problems and to |
pr'ovi de a wholly aromatic polyester which not only has excell ent heat ‘

resistance but also can be nelt- processed easily at |ow tenpergtuMaR 2085 a
result, they have found that it is effective for achieving the above i
obj ects to conbi ne a 2- hydroxy-6-naphthoic acid unit and a |
4- hydr oxybenzoic acid wunit in a specific limted ratio. The present

i nvention has been conpleted by this finding. That is, the present

i nventi orf i stzeak®l |and arhereswecept yesl tywbifch mxhibit areptiealkoani sotropy

~in a nolten state and which contains, as essential constituents, the
constit BeBFREieMi d¥e )t Hre aweincompornents FEodutdd bieacmnitiingt i onal

unit(ll)in an amount of 8.5 to 30 mol % the constitutional unit(lll) in an

amount dtaghingo P Wﬁﬁjdlén%lr?fh@tt%nE?lYﬁﬁF@ﬁahamng pivh hea&n anount of

0.1 to 8 npld based on the total of all constitutional units, the

const i tlﬁ‘?%’rﬁ?a%?t%n‘% WOJtQPk(’rJv‘)t-‘;ﬁef’ﬁgg?‘éﬁr]éééﬂfléﬁ b§ nekeYESI | owi ng

formul as: OAr -COo0O0it Il (I1)-CAra-C

(111)- ()9§?y E\gﬁ? preseét %1

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:



-0-Ar4-C wherein Ar, is 2,6-naphthalene; Ar, is at |east one selected
fromthe group conS|st|ng of 1, 2- phenyl ene, 1, 3- phenyl ene and

1, 4- phenyl ene; Ar3 is at |least one selected from the group consisting of
1, 3- phenyl ene, 1, 4-phenylene and the residue of a conpound havmmgMgR 2085st
tmo phenyl ene groups connected wth each other at the para position; and
Ar4d is 1,4-phenylene. Detailed DARcription of the Tnventinn To obtain the
~above constitutional units (1) to (lIV), a variety of ordinary
ester-form ng conpounds are wused. A description will be given to the

- conmpounds required as raw materials f09 formng the wholly aromatic
" pol yester constituting the é%ssent inve t|on herei nafter. The
constitutional unit (I) is ai ridyAtnobr 2- hydr oxy- 6- napht hoi ¢ aci d. The
constitutional unit (1l) is a dicarboxylic acid unit, and Ar2 is selected
from1, 2-phenylene, 1,3 4 0 4 MAR 2005 Bhenylene and 1,4-pheny|ene. The
constitutional unit (II) i's pref ably obt ai ned fromterephthalic acid
fromthe viewpoint of heat S|53£ The constitutional unit (Ill) is a
diol unit. As the conpoun IJS T?s Taw material, hydroqui none,

di hydr oxybi phenyl or the I|ke is used. D hydroxyblphenyl, particularly
4, 4" -di hydr oxybi phenyl , aagferred fronlthe vi ewpoi nt of heat

resi stance. Further, the conddl ¢ uild-dharluni t (I'V) is obtained from

4- hydr oxybenzoic acid. In the present invention, the wholly aromatic

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 the para position; and

Ar, is 1,4-phenylene.

I i{led T £ t] .

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-




pol yester nust contain the above constitutional unit (1) in an anount of
40 to 75 nmold (preferably 40 to 60 nold, nore preferably 45 to 60 nol %,

t he above constitutional unit  (I1) in an anmount of 8.5 to 30 nold
(preferably 17.5 to 30 nmold), the above constitutional unit (1014 MAR 2605
amount of 8.5 to 30 nold (preferably 17.5 to 30 nold) and the above
constitutional unit (1V) in an anobunt of 0.1 to 8 nold (preferably 1 to 6
nol d) based on the total of all constitutional units. As descri bed above,
a copol yester containing the constitutional unit (1) in an amunt of 10 to
- 90 nol d, PPRBY1EBARSsAPAuli 4nahennilengl| ) The gonstdtntiohad umi45 (mi)d and
"the constitutignal unit (I11) in an anount of 5 to 45 nold is proposed in
JP- A 56- 185862 L¢RREI¥oPPEeiBr A dEOPhEergPEbhamichariidt fyom diti es qui ckly
at the tine of .cooling, .whereby the polyner is liable to solidify at the
out | et o?lgwﬁoﬁnﬁﬁﬂfzgﬁgtarﬁﬁFﬁ%@PFfes. To solve this problemso as to slow

down the solidification. aqf the pqlyester the ti of caqolin and nake
ke Al HES ol i &%

the di scharge of 'the B8yt P i 2&r @ i Bt t heédSor esent

inve“tiOEhQaéoh?SQEBOQQEﬁdag-1t%25§th2EZ%9£1th§X§9§§%§h§%%gﬂglifﬂifog;y)

into the polyester an contr ol e proporti

units (Imhwrs&mphgnweo@bgﬁs i@ﬂgf§s. l,Bgddi bkﬂpaggxggegg el 4 the

containing the <constitutional unit in an anbun

constit upaeBabuvarty(hl )l i8iAYasERYPE pREnD1L 01 30,00k € £ GANEHlt Ut i onal
unit (I11) in gn an%unt of % ?o SOynDFd ggd %hepcongff%gtfgﬁa %éﬁit (1v)

in an anviavpointOofohbAtmekdistanpeoposed in JP-A 55-144024. This
copol yester has the

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




problens that it has | ow heat resistance since the proportion of the

constitutional unit (1) is small and the proportion of the constrtutionat
unit (IV) is large and that the polynmer is liable to solidify at the
outlet of a polynerizer since the proportion of the constitutional unit
(I') is small. Under the circunstances, in the present invention %é@ e
probl ens can be solved and a wholly aromatic pol yester which |y@ I ﬁﬁl
in heat resistance, productivity and noldability can be obtai ned by

mai ntai ning the proportions of the constitutional units (1) to (1V)

wi thin the _abhove r.anges, T{)oartlcul arly, b% mai ntaining the ratio (1)/(1V)

Cof the cShATMITOFA" unit® GO 1% T §M {9 GHalturikoI199vmi thin a
range of t 6.0 4 .NAR refergbly 6 tq 150), in order, to slow
dovvﬁ t he t%seo%c’é'l%%l%aﬁclaétnl of ot%ggiﬁzf)%fﬁé'resa e"{ﬁaet ttﬁ'fﬁe r()%““?'co‘bﬁ iTRPhoR&Er at el y,
to make I f ol ymen, S ol ri zer, possjble and to

opti m ze%{?ﬁe%ﬁ{%% I idz?LaSt%}%l%g%f thglep&%ym rersoforaosnyt 5 r%cf]t}g‘ée%‘?r

resi st angRs sk ety ANBY & RAIMEY LY i%xgro%sa%a dnvengion is

pol ymeri zed by using a direct polymerization process or an ‘ester exchange
process. mol% g el WHNdtAdItARdnaA MRilt PAW)TBIH ZALd D ﬂUﬂFe%ﬁ.Sﬁr gp\écg' ution
a solid-p

pol yneri zati on process, a slurry polynerization process, ase
pol yner i zatnitam 1l ah%e @rdped tildes icf WIRd.cdns titt t RN tud 1EN{F PN, an

acyl ation agent for polynerization nononmers and nononers having activated
t er m nal $oadIddi)d tohltdre @doder iraaigieses are used in the polynerization.
Il1lTustrative exanples of the acylation

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




agent include acid anhydrides such as acetic anhydride. A variety of

catal ysts can be used in these polynerizations. Representative exanples of
thé catalysts include dialkyl tin oxides, diaryl tin oxides, titanium

di oxi de, al koxy titaniumsilicates, titanium al cohol ates, al k &ﬁgtgkﬁ
salts and al kaline earth netal salts of carboxylic acids, and ée d
such as BF3. The catalyst is used in an anount 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 nonomers. Wen sol ution pol ynerization or
slurry potyferalzhyi &ntds1E@Y /S ibd ovdleratdi guow pawaf tha, a 7 0 4 MAR 2005
synthetic oil having high heat resistance, an inert mneral oil or the

| i ke cansbkidbtication sof velne .pdhemeeagsti bhecobdet bHnsoal&ng reacti on
tenperature of 200 to 380C and a final pressure to reach of 0.1 to 760
Torr (ormd@erataly, 080 malje *hetdtsthatrge of the pelymereficomobhet he
reaction tenperature is 260 to 380C, preferably 300 to 360C, and the final
pressurép?bym%%bﬁe¥sP°§S%QﬂQIRﬂQb¢¢ PpEindget phe3cepotPh}izatiederably 1 to
50 Torr é 133 to 6,670 Pa), The reaction can be carried out by charging
al |t hetROpobRT a80 rafy it BrpEgEe heahcyeai fbanagent and a catal yst
into the sane regctor t hen |n1t|at#ygﬁthe reaction (one-step nethod)

or by acylating th& H98$g¥y?r°ﬁ?5hﬁsp8 EehoRbnERS PFFSERFIT) and (1V) as

o Tt erhabies 1 Dn A RHLELLOR FOS0L 200, S, L) SRl gt o0

car boxyl, 85 040s Ofr LA OPPOFBIxdlddgd I¥PsSLEP. 1n 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




met hod). Melt polynerization is carried out by initiating a reduction of
pressure after the inside of the reaction systemreaches a predeterm ned {
terrperature and reducing the pressure to a predeterm ned pressure. After

the torque of an agitator reaches a predeterm ned value, an inert gas is i
introduced to increase the reduced pressure to a high pressurﬂ by MARn 6005a [
pressure, and then a polyner is discharged fromthe reaction system The

nol ecul ar wei ght of the polymer produced by 8 0 4 MAR 2005 t he above .

pol ynmeri zation nmethod can be increased by solid- phase polynerization in
swhi ch t héygdihgtdic iod Ihdmeind rhisgh Hewdr tremissttanamr real  ipreasts unenera under
‘reduced pressure.. The preferable conditions for the solid-phase

pol yneri Pdtli &F rdsctliidie fan e awad ¢ terpuirentre of 230 to 350' C,
preferably 260 to 330'C, and a final pressure to reach of 10 to 760 Torr
(or 1,330 to 101, %0 ISACLIRP eRRA HotIns mresd Beadiion ytemperatyre
processabidity int Jpresent invention, being a liquid crystal polyner
whi ch exifl iztoé 56’ti3g§’I RAbtd 31, Br et s tefach o essent?e?
factor. I ar, tj.C l.yester_ _conpri.si t he ahove constitutional
units (I ;E}&tqrgmg)lrl\/))i:;rr&%”ﬁlodtl ’fooeﬁb?nﬁaéﬁ 'aniPsaoﬁt}Jo%]ca%'t erft &&fependi ng on

t he consti ang istrihutionjn the ol ymer. However,

t he pol yr?eeﬁal%gtgglr'diqﬁlg {}get e%gﬁggeé“ te?aldﬁ{/}gentjisonée’:%s 59 r%gt%eé‘y'to a wholly
aronat i ¢ pRRIFAeSAY WicCho ¢y -t %ncagterpélfiq{gls rrcgg\{nlﬁn 3 rgalathln Slate.
The nelt ani sotropy can. be checked by conventi nal pol arl zation
spectrosqopy usiongodit hegonals RQY ani,z2965-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




Mre specifically, the nelt anisotropy is checked by nelting a sanple

pl aced on the hot stage of Lincom Co., Ltd. and observing the sanpte irma
nitrogen atnosphere at a nagnlflcatlon of 150x by use of the polarizing

m croscope of OLYMPUS OPTICAL CO., LTD. The above polyner is optically
-ani sotropic and allows light to perneate the polynmer when |nsertedéﬁﬁ§meen
the orthogonal pol arizers. Wen the sanple is optically ani bt r i ght
perneates 9 0 4 MAR 2005 the sanple even when the sanple is a nolten,

static quid As a factor of easy processability of the present

i nvention qui d cr¥stallln|t and a melting point (tenperature at which
“liquid cF@%t%PPYﬁ|P9 Y@eékHPBFPEd?etHPé €8RcBPvaBFEcaped) Ydé@ﬂmﬁfconcerned

i with the . fl owabj I|t .of the in a nolten state whether the polyne
exhi bi t SPPRPEUPALEPSE aﬁFfﬂPtg FRIFE' EBECRPRMPSFol® DRECHHI yased of the

B momat s SRFFRLPEE RO BEPRR N coBERFhER ﬁéﬁﬁagegiShﬁ¥ss§n§r§3%%§%sitﬁﬁe o e
Vi scosi ty,at @egggygigtyggdggyghst906' g f&dtgﬁn its nelting point, itis

generally a Factor easy processa o exRIBLE liquid crystallinity

at a teﬁ®?§ﬁ&9i§a€98ﬁ'r&QchoH'Q?Sr t?eackhsnnﬁg&geg ﬁ&@t fTa%o mel ting

point (tenperature at which liquid crystallinit bi ted)

preferabty asohtghpasseessipl g6br e/ 5he - ¥i eunai Qtf%aheaﬁcegﬁ%&-%t %Ce
However, a nelting point of not higher than 380' Cis a desirabl e measure

in ConsrdeéhtbﬁnloftbhEGOhﬁbﬂﬁ|(d@gnagablﬁﬂ eb1f{ beopehyner at the tinme of
nel t - processi ng the polyner, the heating capacity of a nolding machi ne and
the |ike. 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




~Mhen the polyester of the present invention has a nelting point of 340 to

380'C and a difference between its nelting point and 1ts Softening
tenperature of not higher than 50'C, a liquid crystalline polyner that is
hardly softened until it reaches high tenperatures and that has

nol dabi lity and heat resistance which are highly balanced 10 (a[ﬁ 28095
can be obtained at relatively |ow nolding tenperatures. \Wen e softening
tenperature is lower than the nelting point by 50C or nore, satisfactory
heat resistance cannot be obtained relative to nolding tenperatures.

Further, the polyester of the present invention has a nelt viscosity of
;preferabF?enEFmHXShéVthHheﬂ gheosampies ispgr mopitener SAL ivott Ihiigher t han 1
x 103 Pa's, %enperatures ngher than its neLtln%§f0|nt by 10 to 40'C
and a shear rate St 21 866°%e0L153FY REREesEabidddy @f ttheiRkasant es can be

ryetar FAVERELPE. DR %eér?%s%kliwifﬁzs%f' Pﬁé“tgh;%%e*é?ﬁq'tmzh?. on may
b .
organi ¢ TF %ﬁ%b%‘»‘rﬂeus”éﬁé’és PR osBhf Ry i erdbltea ™™
| nor gani ge&i BoAUS1URbEE] al Bt SHgh eépgyaé§ngb9ﬁga wIERE:HS fibers, silica

fibers, silica alum na fibers, unlna , zirconia fibers, boron

nitride $1bpa5i18tYi 69“th8'§619‘ﬁe§' @ﬁrﬁ mBoEGR E'tQ%Swh@%%is't%]@“ tanate
fibers, fibers of silicates., e.g., wllastonite, magnesium sulfate

fibers, ﬁbﬂﬁhéﬂﬂbhﬁiﬂiﬁsflb@ﬁﬁd apgstabeifiel, . metadl 3¢ @sBentidhidirRress

steel, alum num titanium copper and brass. A particularly representative

fibrous thélpplysshegl afsthébpresent 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
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In addition. organic fibrous materials having a high nelting point such as

pol yam des, fluorocarbon resins, polyester resins and acryl TesimsTay
al.so be used. Illustrative exanples of particulate fillers 11 0 4 MAR 2005
i ncl ude carbon bl ack, graphite, silica, quartz powders, glass beads,
‘milled glass fibers, glass balloons, glass powders, silicates §uchMiRs 2005
calciumsilicate, alumnum silicate, kaolin, clay, diatonmaceous earth,

wol | astonite, netal oxides such as iron oxide, titanium oxide, zinc oxide,
antinony trioxide, alumna, nmetal carbonates such as cal cium carbonate and

nesi um car bonat e tal sulfates. such as_cal ciumsul fate and barium
zfgﬁgfat;?C%%aaﬁl$b%%in$§r?kt5§,a FVF&8n¥8grBPa§}n§iFP@BﬁrﬁFPFﬁée, bor on

itri i I . LI i lLes of tabul
L7 9e RO el gl L hepQUisEes of L hualr e pramples o tabul o

fillers in mca, ¢

noal 1 edr St had avl hi oh BPangra -t araRiaelohbRE, PERAEphEecrarrRtr s,

heat resi stance and strengt as-aronut i

liquid cpyséigtaPRbdNBE1atiPET B0 ﬁwmgctefagwgwgé and polyi m de fibers.
These inorganic and organic fillers may be Use sol'ély or in conbination

of two or nore. lﬁuﬁeﬁbkﬂath@nggﬁ.yefsitQEoﬁi ekl S&%_s%ﬂté RaLLGYlt e or

tabular fillers is a preferable combination particularly in order for the
pol yest eia®fa tiel presensdsioyeati pretorhpye asehanghal tihheAgkhy o3

di mensi onal accuracy and electrical properties at the sane tine. The
i norganikafsl Imore sprefitnabby notahighapunhanf 1ngt 1barmgersthawn 120 parts by
wei ght, preferably 20 to 80 parts by weight, based on 100 parts by wei ght
of - temperatures higher than its melting point by 10 to 40°C
and a shear rate of 1,000 seé*. 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

11




the wholly aromatic pol yester. Wen these fillers are used, a binder or a
surface 12 0 4 MAR 2005 finishing agent may be used as required. Further,
other thernoplastic resin nmay al so be added to the polyester of the _ _
present invention as an. auxiliary in such an anmount which doeBLnMMRlﬂﬁﬁlr
the objects intended by the present invention. Illustrative exanples of
thernoplastic resins used in this case include polyolefins such as

pol yet hyl ene and pol ypropyl ene, aromatic pol yesters produced from an
aromatic, di carboxylic acid and a diol such as polyethylene terephthalate
~and pol ybetdrdRectEPephbharks egrpohjseet 8idicahonupultgnpowdersopol yner),
“pol ystyrepe, pol yyinyl chloride, polyanide, polycarbonate, ABS,
polypheﬁ%f%ﬁﬁ Bﬁ%ﬂ%: mhblephEApEENEibEIRi dgland Phridrovar bohasesi ns. These
thernmopl astic resins,nay be used in adm xture of two or nore. Effect of
the I nventt %r%hesﬁibF?geﬁrSHﬁPiEspSP}ééPErSéﬂlﬁﬁéepréééﬁ@numnvention whi ch

ol Len: STirSEEkG: THE8T Ry o8t o a1 AErRaGBRYSs FoRABY | POy IR CARRBFEen ot ate
d LI & and.gan be,injection-nolded, extruded or
ggnp?ég?&%%?%D?%ggé?ﬁ%gégaggrF%%? Sglﬁﬁreg}ﬁﬁﬁéﬁgiSﬁépe'nﬁFBEdoﬁFpﬁcles,

fib , dn and ' | usj ' hi,ne. having a
i bers, datimodpdetbsxihke Vﬁf%%,aﬁ%f;n%%ﬁi@eémguch

special structure since their res are nhot- so hi gh. The

whol |y asr@iin c@pbyRater aAldnagHRSLA LRrbBREEST ALEaPaLLAFYLEL!Y
suitable 13 |
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 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

12




0 4 MAR 2005 for a relay switch part, a bobbin, an actuator, a noise
reduction filter case or a hot fixing roller for OA equipnent. Exanples
The present invention will be described in nore detail with reference to
.Exanmpl es hereinafter. The present invention, however, shall not h Mnhed
thereto. The neasurenents of physical properties in Exanples weqzenégg@gd
out i'n accordance with the followi ng nethods. [Melting Point] This was
nmeasured by the DSC nmanufactured by PerkinEl mer, Inc. [Softening
Tenperature] .A 1-mmthick disk was nolded fromthe prepared polyester by
- a hot préteishhng awédednaytbel esedsaheatqdirati.a heating rate of 10' C/nin
on a hot plate under a constant |oad of 1.82 MPa. The tenperature at which
a 1- nmdi anet er FREERPE. uatiBeratheagopénetigt eesi% oyt kd sd lieckness of the
mol ded article was taken as a softening t{enperature. [Heat Distortion :
Tenper at 318§ TH? sthgsPrbresrern af hhaenserenrtninpeasigneasf ah. 8 MPa in
accordance Wth 1SPD75/ A. [Dischargeabjlity of Polynmer] After the stirring

t or que of“%&! bﬁ‘%Jr’?z%‘r‘c}Pe%’éh%’ﬂou‘gtpY’}éH%Peﬁi?r?ﬁeBO alpeaini thegen was

i nt roduced. | ncreas 4 0 4 MAR 2005, a, reduced pressure to a high
pressure&gﬂé%% Jk%‘f%lf‘r‘ge i%Y HBF RFeprREsHPEeRERG t he behavior of a pol ymer

di scharged Illustrative examples of thermoplastic resins 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 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
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fromthe bottom of the polynerizer was observed. [Melt Viscosity] This was
measured by Capirograph of Toyo Seiki Seisaku-Sho, Ltd. using an orifice {
having an internal dianmeter of 1 mMmand a |l ength of 20 mMm at the
nmeasurenment . tenperatures shown in Table 1 and a shear rate of 1.OPMAR 2005
sec-1. Exanple 1, The follow ng nononers as raw materials, netal =~ catal yst
and acyl ation agent were charged into a polynerizer equi pped with an
agitator, a reflux colum, an inlet for introducing nitrogen and a
deconpression/di scharge line, and the inside of the' polynerizer was then
- substitufed ayralavogehtcl|patts g bdBbiml danokcRubydiroXy- Groigeht hoic acid
© (HNA) (II% 76,9 (25 nold) of terephthalic acid (TA) (Ill) 86 g (25 nold)
of 4, 4' -BPRYEFBRYbE pheay| cgpp)or (a\ho§ §igk2ngokd)llel £olrydmoxybenzoic acid
(HBA) 22.5, of potassium acetate catalyst 191 g of acetic anhydride
After thBIrLRPREerials were charged into the polynerizer, the tenperature
.of the reaction systemwas increased to 140'C and the contents of the
polymeri zer were allowed to react at 140'C for 1 hour. Thereafter, the
tenperature of the reaction systemwas further increased to 15 0 G MAR 2005
360' Cin 5.5 hours. Then, the int &3P L5%ssure of the polynerizer was
reduced to 5 Tor 0 a) _in_ 30 mnutes nd nelt pqlynerization was
It éfggzmg'%nveﬁgéggsr§g?a88tggsﬁﬁﬁ & d& JF ot her

carried out while aceéetrc acid,
| ow boi | 4&0gs PPIWith 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 ISO75/A.

[Dischargeability of Polymer]
After the stirring torque of a polymerizer reached

a predetermined value, nitrogen was introduced to increase
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conponents were distilled out. After the stirring torque of the S
polymeri zer reached a predeterm ned value, nitrogen was introduced to

i ncrease a reduced pressure to a high pressure via nornmal pressure. The
pol ynmer was di scharged fromthe bottom of-the polynerizer, anddﬁQg a&rﬂmgs
were pelletized. The obtained pellets were heat-treated under cn e

of nitrogen at 300'C for 8 hours. The pellets had a nelting point of 352'C
and a softening tenperature of 320'C, and the difference between the
melting point and the softening tenperature was as small as 32'C. Further,
©'66.7 pardsrpjugefighressune| fedaghigh piriebeuse( BEBDOS, kar/etdictiaf Nitto

" Boseki Co., Ltd.) was mxed into 100 parts by weight of the pellets by a
twin scRefmaktPtEesure. opRdi hha hRbRVYyoar ofaiki popyingestddschaargeasi tion in
the formof pellets. After this wholly aromatic polyester conposition was
dried at 198" ERgoPostoRoaf sthet pad¥meriaeri wasnobaedvad.a cyl i nder
tenperature.of ,370' C by an injection nolding machi ne (J75EP, product of

Ni kko K. KM§IETRLSEBRDHE¥! tion exhibited good moldability. The obtained test

pi ece had a heatTﬁkgtgrtion te ar ture ,of 298' C and exhi bited good heat

resi stance. Exanplia-2"18 aeﬁsﬁgg 2%65CRPﬂJP§ﬁ§PhWQ% FYA m&d ki the sane |
} I t hat e . t f_th terial

changed a5 FalToue” (FyaTebe by s arar s Yaksnion) amrasiitior c acid (1)

68 g (22aPametey Of iehmRPhLfaki CeAGtH GF!' bb A 9c( 2R nTBereRent

4, 4' - di hydr oxybi phenyl

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)

(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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(1VM_3 g (1 nold) of 4-hydroxybenzoic acid 22.5 ng of potassium acetate

catalyst 190 g of acetic anhydride Exanple 3 A polymer was obtarned T tie
same nmanner as in .Exanple 1 except that the anpunts of the raw materials
were changed as follows. (1)140 g(40 nol d)of 2-hydroxy-6- naphtW?iCM3ﬁlﬂm5
(11)83 g(27 nold)of terephthalic acid (I1l1) 94 g (27 nold) of

4, 4" -di hydr oxybi phenyl (1V) 5 g (6 nold) of 4-hydroxybenzoic acid 22.5 ng
of potassium acetate catalyst 194 g of acetic anhydride Conparative
Exanple 1 A polyner was obtained in the sane manner as in Exanple 1 except

h h ft erials were changed as follows. (1) 17 g (4
E ?g)t E §Hﬁ§3?§x§ B- E§B%?ng ﬁeLdtﬁFlF?t86n§1(P§eﬁ§P6F O ttdeepht hal i c

e T e R

4- hydr oxybenzoi ¢ aci m

230°g of afachbe:pBYghigesa COMRALEL e, EXaAD getZWQ%gglrnggegﬁwc?sﬁgor%m ned in

the same manner as in e 1 excep

nBterla|§xﬂ6é§1v§h§89€§ca§nﬁ h-Qus. aﬁh)égﬁ (ég EQ%gﬁ oint.

2- hydr oxy- 6- napht hoi ¢ acid (?I)80 g(25 no 8? ferep drPe*8&i g
components were distilled out. After the stirring torque

" of the polymerizer reached a predetermined valué,'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 89 g (25 nold) of 4,4'-di hydroxybi phenyl (I1V) 40 g (15 nold) of —
4- hydroxybenzoic acid 22.5 ng of potassium acetate catal yst 199 g of (
acetic anhydride Conparative Exanple 3 A polyner was obtained in the sane
manner as in Exanple 1 except that the amounts of the raM/naterbzlﬁ ﬁe(@
changed as follows. (1) 178 g (50 nold) of 2-hydroxy-6-naphthoicYac A % p)
55 g (17.5 nold) of terephthalic acid (11l) 62 g (17.5 nold) of
4, 4" - . di hydroxybi phenyl (I1V) 39 g (15 nold) of 4-hydroxybenzoic acid 22.5
ng. of potassiumacetate catalyst 197 g of acetic anhydride Conparative
; Exanpl e 4 A pol yfePokeBesbyarnebtpinete isattberanmer magniew aBxdmpl e 1 except
“that the_anpbunts of the raw naterials were changed as follows. (1) 124 ¢
(35 nol dF*FP e Y e P%§R 6- Radht RBFcameratsgod RhepRaRODSLEriRl8owerE28. 5
nol d) of terephthaljc acid (I11) 100 g (28.5 nold) of _
4, 4" - di hSRAFRESDi pReftIoWsv) 21 g (8 nold) of 4-hydroxybenzoic acid 22.5 ng |
of potassgj eta cat st 96 of acetic, anhydride_ Conparative
Exanpl e Eign%ggy%eggﬂdgog%ra?ﬂe%'Pﬁgfﬂﬁyégh%aﬂﬁﬁh% CagCtf Exanple 1 except
t hat the ung s o [ terjals e. .changed as follows. (I) 74 g
(20 mol af T51 54 d?%égfs‘i‘%ﬂfﬁgi kE5gphithar e acq

(III) 77 g (22.5 mol%) of 4,4'-dihydroxybiphenyl

(IV) 3 g (1 mol%) of 4-hydroxybenzoic 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) 98 g (30 nol% of terephthalic acid (I1l1) 110 g (30 nold) of

(11

ﬁ,4 - di hydr oxybi phenyl (1V) 54 g (20 nold) of 4-hydroxybenzorc acrd—22:5
ng .of potassium acetate catal yst 204 g of acetic anhydride Conparative
Exanple 6 A polyner was obtained in the sane manner as in Exanple 1 except
that the anpunts of the raw materials were changed as fol |l ows. {§If) MARO2GDS
(80 nold) of 2-hydroxy-6-naphthoic acid (I11) 27 g (9 nold) of terephthalic
acid (I'l'l) 30 g (9 nold) of 4,4'-dihydroxybiphenyl (1V) 5 g (2 nold) of

4- hydroxybenzoic acid 22.5 ng of potassium acetate catalyst 187 g of

acetic anhydri | ymer was obtained in the sane
{ manner agglﬁ gg Bg%g%%ﬁ%%b eEianpfgtflngEpt that the foll ow ng raw

mat eri al e s I 50 nol d) of 2-hydroxy-6-naphthoic acid
(1) 76 3305875 3}“!7‘“1‘1(c )arnj“ Balde? T (111) 85 g (25 nold) of

4,4" - dlhb@h@é¥§h9b@ﬂﬁ&a 2 oMy of potassium acetate catalyst 190 g of
acetlc anhydri de 20 R ?a0~, NUUUUWU t ~ -

A polymer was obtained in the same manner as in
Example 1bexcept 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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(IT) 89 g (28.5 mol%) of terephthalic acid
(ITI) 100 g (28.5 mol%) of 4,4'-dihydroxybiphenyl
(IV) 21 g (8 mol%) of 4-hydroxybenzoic acid
22.5 mg of potassium acgtate 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
(III) 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
18? 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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Cainms 1. A wholly aromatic polyester which exhibits optical anisotropy in
a nolten state and which conprises, as essential constituents, the
.constitutional unit (1) in an anmount of 40 to 75 nold, the cons kt ?Fo b
unit (Il1) in an anount of 85 to 30 nol% the constitutional untt @ I@m'n
an anount of 8.5 to 30 nold and the constitutional unit (IV) in an anount
of 0.1 to 8 nol % based on the total of all constitutional units, the
constitutional units (1) to (IV) being represented by the foll ow ng

. formulas: O ii (I ) -O-Ar 1-C O O Claims(11)-CAre-CG (I11)-0-Ar3-O 0
(IV)it -0-Ar4-C wherein Arl is 2,6-naphthalene; Ar2 is at |east one
selected fromthe group consisting of 1,2-phenylene, 1, 3-

1. A wholly aromatic polyester which exhibits optical
anisotropy in a molten state and which cémprises, as
essential constituenﬁs, 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:

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.

22




phenyl ene and 1, 4-phenylene; Ar3 is at |east one selected fromthe group
consisting of 1,3-phenylene, 1,4-phenylene and the residue of a conpound
havi ng at | east two phenyl ene groups connected w tREELRACHYIENT SEEBT par a
position; and Ar4 is 1,4-phenylene. 22 10, 1PLAC MENT SHEET 0 4 MAR 2005 2.
The polyester of claim1, which contains the constituti qnilMARIZ008!) in an
anmount of 40 to 60 nol% the constitutional unit (11) in an amunt of 17.5
to 30 nol% the constitutional unit (I111) in an anount of 17.5 to 30 nol%

and the,constit yhiconali ywided 106 dian aowcRf cdntQin6 BRED based on the
total of all constitutional units. 3. The polyester of claim1, wherein the

rati o (blhksthVheebntheuganrstimutironal dmidnd 19f too the scomstst uthenal unit
(I'V) is 6 to 150. 4. The polyester of claim1l, which has a nelt viscosity
of not kicgkedtuhabnilxubl@F RA'IS din teenperatik esf i ghetot hamols, nel ting
point by 10 to 40'C and a shear rate of 1,000 sec-1. 5. The pol yester of
cl ai m 1thehicohshasugigslatli ng i tpdilditT JofiB4Mm tagn@8OL @ antl7 a5 did f P ence
between its nmelting point and its softening tenperature of not higher than
50' C. @GolAa Polyébeeconsdiltudcppadi tUyrcit cbﬂ%rinsnr@laamm@mtyoarbnﬁ@i c
pol yester of claim1, and an inaorganic or organic filler in an amount of
not | ar gemolfiahased FAr tdepyFAkSlgt B U Pt isu birRRt giRits - t he
pol yester. 7. A polyester article no]ded fromthe V\{[;IOHX aromatic
polyestér of cl Ih& olyester of claim 1, wherein the ratio

(r)/(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. 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.

9.>-” A polyester article molded from the polyester resin

composition of claim 6.
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8. The article of claim7, which is a relay switch part, a bobbin, an
actuator, a noise reduction filter case or a hot fixing roller for OA

egui pnment. 9. A polyester article nolded fromthe polyester resin
conposition of claimG 23 0 4 MAR 2005 Abstract There is provi eg @@ﬂ@iy
aromati c -pol yester which has excellent heat resistance and can™b @% uced
by an ordinary polynerizer and nelt-nolded with ease. That is, a wholly
aromati c pol yester which contains, as essential constituents, the
constitutional unit represented by the follow ng general formula (1) in an
~amount of 40 to 75 nold, the consibdtsdenal unit represented by the
followng general formula (I11) in an amunt of 8 5 to 30 nold, the
constitutional unit represented by the follow ng general formula (I11) in
an amount of 8.5 to 30 nold and the constitutional unit represented by the
fol | owi ng gener afhefer #dl arevifiednaawhaddumearomadit ol ewdled based on the
total of all constitutional units and which exhibits optical anisotropy in
a nol t en"RBigk chag qxcellens pheat pepiptappe( ppyl- capr beCPreducEdObAr a- O 0
(111

an ordinary polymerizer and melt:-molded with ease. That‘is,
a wholly aromatic polyester which c0ntains,.as essential
constituents, the constitutional unit represented by the
following general formula (I) in an amount of 40 to 75 mol%,
the constitutional unit repfesented by the following
general formula (II) in an amount of 8.5 to 30 mol%, the
constitutional unit represented by the following general
formula (III) in an amount of 8.5 to 30 mol% and the
constitutional unit represented by the following general
formula (IV) in an amount of 0.1 to 8 mol% based on the

total of all constitutional units and which exhibits

optical anisotropy in a molten state.

0

|

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

! I

(11) -C—Arz”C‘

(ITT)  -0-Ara-0-

i
I
(IV)  -0-Ars-C-

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

7

selected from 1,2-phenylene, 1,3-phenylene and 1,4-
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-0-At4-C wherein Arl is 2,6-naphthalene; Ar2 is at |east one selected from
1, 2-phenyl ene, 1, 3-phenylene and 1,4 24 0 4 MAR 2005 phenylene; Ar3 is at
| east one selected from 1, 3- phenyl ene, 1, 4-phenyl ene and the residue of a

.conpound having at |east two phenyl ene groups connected w th ea@h, MAR206H
the para position; and Ar4 is 1, 4-phenyl ene. 25

phenylene; Ar, is at least one selected from 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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