- /P00a4PCT TDescription Title of the Invention: Wiolly aromatic pol yester and
pol yester resin conposition Technical Field [0001] The present
invention relates to a wholly aromatic pol yester being excellent both in
heat resistance and toughness, as well as capable of being produced in a
conventional polynerization device, and a polyester resin conposition

t hereof. Background Art [0002] Whol |y aromati c polyesters commercially
avai l abl e at present contain 4-h ?ﬁﬁﬂﬁﬁﬁ&ﬁc acid as a nain conponent.
However, the honopol ynmer of 4-hydroxybenzoic acid has a nelting point

hi gher than its deconposition point, it is necessary to |lower the nelting

poi nt by o] rizing various.c onents, .,[0003] A wholly aromatic
poIyesteﬂﬁgﬁfﬁ¥%§ﬁm%;ng§Pﬁboﬁ;jﬁb Féﬂ@ﬁF&%r %%”hépeféﬁyeSter

1, 4-di hy yb e,. .4, 4" -di hydr oxybi phenyl or the like as a copol yner
conponen?£%é¥1gﬁﬁﬁ%§ﬁ%ﬁ%ﬁrm)point of 350C or nore, which is too high to
carry out nelt-processing with a general-purpose device. In addi tion,
vari ous net hods have been attenpted in order to | ower such a high nelting
poi nt up Q13 :teqperayyr e at which the processing can be perforned with a
general - purpose nelt-processing device, and the |lowering of nelting point
has been pealijzed to some extent, but there arises a problemin which heat
resi stance represented by nechani cal property cannot be maintained at a

hi gh tenperatgng (acound QEbgggﬁgﬁ pehLing Qgigt%hoﬁggoé#omaticln order to

sol ve those problens, there een propose copol'ynmer "polyester

obt ai ned by Mgt < r 25 hol id, .0 t
i car boxbl o a o B 4051 - 7oA 5063530 B I
02'16120aSDW%Qh0§§r%a@%bﬁ@eOEH%%QE?O%HH%%de in a c3 %tHQ%_gppolyner

pol yester proposed in JP-A 59-43021, "JP-A 59-62630 ana JP-A 62-16120 has a
| ow t oughBesmertBare ohs davhRtehl emd B W1Gh s¢lacks sae Qeaperatead,i n a nol ded
article at the tinme of nolding. n object of the present invention is
to sol vethhecalbove- nenti oned problens and to provide a wholly aromatic

pol yester excellent both in heat resistance and toughness. [0006] As a
result of the present inventors' intensive study in order to achieve the
above-nentioned object, it has been found that, in a polymer conposed of

4- hydr oxgbergobandchdr 6- hydr oxy- 2- napht hoi ¢ aci d,

1, 4- phenyl enedi car boxyl i c acid, 1, 3-phenyl enedi carboxylic acid, and

4, 4" -di hydpo6kybi phenyl, the conbi nati on of 6-hydroxy-2-naphthoic acid and
1, 3- phenyl enedi carboxylic acid in the specific amounts is effective for

achi evi ng t héilabbie-aemaohedpoobjyest er andotther pi esent avaveabi enabas been
conpl et ed. Nanely, the present invention relates to a wholly aromatic
pol yest epreshnthcerhiabnt §-bptircalbanizedtr apy dat st hemtii ne cofnpobleditng, the
pol yester containing, as essential constituents, the constitutional units

r epr esenfiedebyri Hdegeawend lfoemdfad -hproklbenzolicldcid h¥p ame 1EYhg
respectively, and containing, relative to a total of all constitutional
units, theint higher than its decomposition point, it is necessary to

lower the melting point by copolymerizing various components.
[0003]

A wholly aromatic polyester obtained by using
1,4-phenylenedicarboxylic acid, 1,4-dihydroxybenzene,
4,4’—dihydroxybiphenylcn:thelikeaseacopolymercomponenthés
a highmelting point of 350°C or more, which is too high to carry

out melt-processing with a general-purpose device. 1In



constitutional unit (1) in an ambunt of 35 to 75 nol % the constitutional
unit (I1) in an amount of 2 to 8 nmol % the constitutional unit (111) in an
anount of 4.5 to 30.5 nol% the constitutional unit (1V) in an anmount of 2
to 8 mol % the constitutional unit (V) in an amount of 12.5 to 32.5 nol %
the total of constitutional units (I1) and (1V) being in an anount of 4 to

19 0L 9L s e 205 OB e 50 WL g
IO}:S)t i éa?ndsuch [ao%oi%h %rilericteir;[ghepwnotl ll}/p a\‘:roorgatéecmgeorl tetlsgeeraemvgk?ihchexthkllebl ts
processing can be performed with a general-purpose
melt-processing device, and the lowering of melting point has
beenrealizedtosomeextent,buttherearisesagmoblaninwhich
heat resistance represented by mechanical property cannot be
maintained at a high temperature (around below the melting
point).
[0004]
In order to solve those problems, there has been proposed
a copolymer polyester obtained by combining
6—hydroxy—2—naphthoiq acid, a diol component, dicarboxylic
acid component in JP-A 59-43021, JP-A 59-62630 and JP-A

02-16120.

Disclosure of the Invention
[0005]

Since the copolymer polyester proposed in JP-A 59-43021,
JP-A 59-62630 and JP-A 02-16120 has a low toughness, there is
a problem in which cracks are generated in a molded article at
the time of molding.

An object of the present invention is to solve the
above-mentioned problems and to provide a wholly aromatic
polyester excellent both in heat resistance and toughness.
[0006]

As a result of the present inventors’ intensive study in



ani sotropy when it is nolten and includes the particular constitutional

units and a conposition containing it, obtained by the present invention,

- have a good fluidity when it is nolten and a good heat resistance of nol ded
articles, and are excellent in toughness, and the nol ding processing

tenperature is not so high. Therefore, an injection nolding, extrusion

nol di ng and, conpr essi on | di are ssi ble wi thout, using a nol di ng device
havi ng s%@%%lﬁggs??%% %?g?mhﬁggyﬁémﬁgl§8§F3TO%%%C?héjbgﬁﬁgg???J%“HHﬁ be
processed,tq variaus three-di nmensi opal. nplded articles, fibers, filns, and
the |i ke.clhﬁ%r’t ?Lcnul%aiﬁoyl,ynieﬁe cﬁéf\pfessﬁd;r()farfld qyﬁgtocf%’ 0t Or? suitable for
a connector, JS , | ay, switch part, a hobbhin, an actuator, a
}ﬁ%#$ﬁ§%$%Mﬂ%%&d W4£ﬂ%m%?%&%%?%a%@%ﬁ’ﬂmng

noi se-reduc ter ‘case, or a rolded *ar

roll of i = ripti. f e Draw.n 00Q9 [ Fig.
1] I gi g %ﬁ%&s&gﬁ%[%ggg%ag%to%gé\/\%&c@vv%sn%gﬁé fc‘)j_rlhé’(r%%c;y }}ﬁ%&ﬁld? of the
nol ded art|.C : : . 5 hQ Vi ew, illustrates

di mensi ortlztshet ﬁg)?ngg .a I %%Fﬁg éfgl%ldﬁlr?gys%n?{t%p%ft%toﬁe% \?é:ﬁ\lgiesa(néd?e mm Det ai | ed
Descri pt iior _ he I i [ 0L~ 2ol rder. t.q.put_ t .
above-ne%fPo%%ghggﬁggﬁﬁgkfgﬁqugﬁi%glflfntgé%y%%%%%%4%w§§%%§gf ﬁgrious
conpoundg FawAeG OFAINALY, 1 83 hE the TG A b, R o‘ﬂ)ls_)%%"t Hergl nafter,

starting conmpounds which are required to formthe ol 'y "aromat’i ¢ pol yest er
const i t upiragehiie iRRA%EALN RUSNHLRR Wigkl,1¢ 3peci fical |y expl ained in order.

[0011] The constitutional unit (l) is derived from 4-hydroxybenzoic
acid. [0012] Namelyhe&HeOpstkEdtiQRAInWMA rEh bt kSt dQM NS § L0 natic

6- hydr oxy- 2-napht hoi ¢ acid. [0013] The constitutional unit (I'11) is
derived bbofetrérphenylanedheanbexybics cagi dnilk@@by at thRerGaRstist utional
unit (1V) is derived from 1, 3-phenylenedi carboxylic acid. [0015] In
addi ti onmotl Aengonshé todliyenale bbhtbYhiing, des i@ {1 0M constituents, .
4, 4" - di hydr oxybi phenyl . [0016] According to the present invention, it
i s necessaeycbhatitheiahaveanens i oaeee somnssd i ianalgamids EolniQakY) are
contai ned, and that the constitutional unit (1) is wthin an amount of 35

to 75 nmol(% (ptef ey all 140 (To)6anaok 9, tdepconsidlwf iamakouwhiatinihky), is
within an anount of 2 to 8 nol % (preferably 3 to 7 nol%, the
constituredaalivanid @&l tbrailsofwaihi noastamouiabnafl 4ndtk0 8385 nol %
(preferably 13 to 26 nol %, the constitutional unit (1V) is within an
amount ofof2stotB8tmohéd (pnéferabl yn3atoaffionmkt% £ addtbh&scansti t uwhieonal unit
(V) is within an anount of 12.5 to 32.5 nol % (preferably 15.5 to 29 nol %,
based oncenshlitofiahblconsti {GE) onal aunemsuandotfhé tot &l mofls¢conati t uti onal
units (Il1) and (I1V) is within an amunt of 4 to 10 nol % (preferably 5 to 10
mol % . constyfrehiehel conist i(fLdth) ohalam@imoufit) of 4 Iese 3hah B8 Mok¥Ueand nore
than 75 nmol %, the nelting point is significantly increased, and in sone
cases, thenpbiyneionalsenidi {{8d @wht AhnamopsacPbdr 2atot Aempilfe dhe

manuf acturing, with the result that it beconmes unable to manufacture a

pol ymer Ravfhytatdesst et vl @ufaranedmiunt 1[ghdeé . St hps33 5 motl *pr eher abl e.
When the constitutional unit (Il) is less than 2 nol % toughness is |ow,

whi ch i sthbtl grleforabié utiwas 1t HB1Esnst Tt WrihbrdV)uheing| iy ansamonett han 8
mol % the_heat resistance of the polynmer is reduced. Hence, this is not

pref erabPe. ¢ to 10 mols;

[0007]



When the constitutional unit (111) is less than 4.5 nol % and nore than 30.5
nol % the nelting point is significantly increased, and in sone cases, the
polymer is solidified within the reactor at the tinme of manufacturing, with
the result that it becomes unable to manufacture the polyner having the
desired nol ecul ar weight. Hence, this is not preferable. When t he
constitutional unit (1V) is less than 2 nol % toughness is low, which is
not preferable. In addition, when tHe constitutional unit (IV) is nore
than 8 nol % the he%q)resingﬁgg of _Hthe polyner is reduced. Hence, this is
not preferable. Furt her réfl en the constitutional unit (V) is less
than 12.5 nol % and nore than 32.5 % the nelting point is significantly
increased, and in sone cases, the pofjymer is solidified within the reactor
at the time of manufHBkturirgsOwWAB—+Ge—esult that it becones unable to
manuf acture the pol yner having the desired nol ecul ar weight. Hence, this is

not preferable. Moreover, when.the constitutional units (11) + (IV)
are less than 4 nol % the crystalli Ition heat quantity of the polymer
determ ned by diff ﬁytial_chLmAfmﬂ y._indicating a crystallized state of

the polyner is 2.5 J/g or noré, add foughness becones |ow, which is not
preferable. The desired value of the crystallization heat quantity is 2.3
J/g or less, and is nore prefierably @.0 J/g or nore. In addition, when the
constitutional unit 1) + |1Q areglnore than 10 nol % the heat resistance
of the polyner is reddced. cé@QtH?E_Ts not preferable. Meanwhi | e,
the crystallization heat quantity refers to a heat quantity determ ned as
follows: in differential calorinmetry, after the observation of an

endot hermi ¢ peak t etWker at ureQTA—¥hith i s observed when the pol yner is
measured under a condition in which the tenperature of the polyner is
increased fromthe roomtenperature at 20C/ m nute, the polyner is held for
2 nminutes avheretrepddat ure of Tnl + 40C, and thereafter the heat quantity
of an exotherm c peak is determined fromthe peak of the exotherm c peak

t enper at ure observegrwhen the pol yner is neasured under a tenperature drop
condi tion of 20C (4 ) 6017] Meanwhi |l e, as long as the object of
the present inventi O34 not disturbed, a snmall anmount of known

constitutional unit other than the constitutional units (1) to (V)
descri bed gbove can al so be introduced into the wholly aromatic liquid
crystalliné“p#l yner. [0018] As nentioned above, JP-A 59-43021 (Patent
Docunent 1) and JP-A 02-16120 (Patent Docunent 3) have proposed a |iquid
crystalline polyner ’d -?y- heat resistance and easy processing, and
for exanple, Exanpl 2- 16120 (Patent Docunent 3) has proposed a
liquid crystalline re Cl udi ng the constitutional unit (I) in an
anount of 64 nol% the constitutional unit (I11) in an amount of 1 nol% the
constitutigpal unit (111) in an amount of 15.5 nol % the constitutional
unit (1V) i an amount of 2 mol % and the constitutional unit (V) in an
anmount of 17.5 nol % ~However, there exists a problemin which this liquid
crystalline pol yner R | ow toughness. [0019] In contrast to this, in the
present inventiomn, possible to obtain the wholly aromatic pol yester
bei ng excellent in aay=@f heandresi stance, easy processability,
productivity and toughness by limting the amounts of constitutional units
(1) to (V)Agngd the anounts of constitutional units (I11) + (1V), to the
range described above. [0020] The wholly aromatic pol yester of the
present invention ig \ through the use of a direct polynerization
nmet hod or an i nt er&$ et hod, and in the polynerization, there
are used a nelt pol} thod, a solution polynerization nethod, a
slurry polynerization nmethod, a soli'd polynerization nmethod and the |ike.
In the pgﬁﬁggi invention, in the polynerization, there can be used an

a t

acylatin to a polynerization nononer, and as an acid chloride
deri vati ve, g.nono€er ngéh is activated at its end. Exanples of the
acyl ating agent'sS het 0de dei aF ShRTUr iRfd Y6iidts e acBie iRt aRhyartde, and

the |ike. In these pol ynerization, various catalysts can be used, and
typi cal exanples include dialkyltin oxides, diaryltin oxides, titanium

di oxi de, al koxytitaniumsilicates, ti4anium al cohol ates, alkali netal salts
or alkali earth netal salts of carboxylic acids, Lewis acids such as BFS3,
and the like. Generally, an amount of the catalyst is preferably about
0.001 to 1 weight% particularly about 0.003 to 0.2 weight% relative to the
total weight of nononers. [0021] I n addition, when carrying out the
sol ution polynerization or slurry polynerization, there are used |iquid
paraffin, high heat resistive synthetic oil, inert mneral oil and the |ike



[ 0022] The reaction conditions include a reaction tenperature of 200
to 380C, an ultimate pressure of 0.1 to 760 Torr (nanely, 13 to 101, 080
Pa). Particularly in nmelt reaction, a reaction tenperature is 260 to 380C,
preferably 300 to 360C, and an ultimate pressure is 1 to 100 Torr (nanely,
133 to 13,300 Pa), preferably 1 to 50 Torr (nanely, 133 to 6,670 Pa).

[ 0023] s HD [Nt ated . chargi the whole starting
rmnorrers,antlhse acﬁgﬁ ng algczlrri}LtSbZnnddlneﬁ%{eaacnzfgj aﬁ%cs]tualaenﬁqotr}gencsfD arreteftcf%lra]i one- st age
met hod) , O GAUSINGANeLhesyl 4ant ! W b the monomer s
(rrr) and (nIV) (two-stable rret%od) %@é%&%&oﬁ]&%ﬁh&}%ﬂ%x@qta&% s of

the StariiyngnBUNAMELS: Chienthbh, andd t\cogbagf&gf@%ﬁym@m%e%g Uy d 0024]

The nelt polynerization is carri er the insi a reaction

syst em 1 eachesdPredeLINTNah JLIPHAL, - £ BT LLNG.RY €58 %gcuegelgef%ai on up

to a predeterm ned degree of pressure reduction. ter a tor

stirrer ﬁ®a§B§§h§e§éed&‘i@"t@e”ﬁ@l&%hlg}%r@@eé@fﬂétt%?@)ejrsaﬂdlte{]?guﬁgg’s and the

pressure i s changed fromthe pressure-reduced s t hroug nor ma

pressurentigha predetespkneth prBESWiZEeH o3 y | S
discharged@fron1the reacti on system [oozg?h% égg%%ggggfﬁaégﬁﬁiﬁﬁ¥gctured
by the abow@reealicontsl@ohy Rl 2éds 0P dRLhed Galst RGTLASE L LS J]iecul ar

wei ght by the solid polynerization in which heating is perfofnmed in an
inert gakavindespach@riohlstRlLeSSWes Ahda thedyeedcpiessung tReferred solid
pol yneri zation reaction condition is a reaction tenperature of 230 to 350C,
pr ef er abbymp6@itaod30En #adpadcelsiicamte Paessuke thselQdideh®Q okanr (nanely,
1,330 to 101,080 Pa). [0026] The fact that the polynmer is a liquid
crystal | nnédpdl sret cbbght exbibj t 51 0pj cahd amesatTiepy wher iidulias1Rpl ten is
an indi spensabl e el ement for having both thermal stability and easy

pr ocessabhbingl yes tdie apdesieatcdmpeanttiiom aAsong tdel sviol] ¥ canherkitos,

pol yesters including the above-nentioned constitutional units (lI) to (V),
al t houghat ABPespskehe whoklywyasemathcppakyesat ebbbinywhiagh aanuariosot BOpi €

nol ten phase is not fornmed dependi ng on constitutional conponents and
sequencendiseribducohonnfalpekymese, t he pohpidedaecandilpgsuient be present
invention is limted to the wholly aromatic pol yester which exhibits

optical BhesBetopyxhnenrpili efnbAt equip0eaT]} The properties of the
nol ten ani sotropy can be confirned by a polarizing test nmethod in conmon
use, through the utilization of the orthogonal |ight polarizer. Mre

specifically, the conformation of the nolten anisotropy can be carried out
by nelti%@l%fs%ﬁﬁFélEFh@@doénthehBtawiagé manuf act ured by Li nkam Co. Ltd.
through the use of a polarizing mcroscope manufactured by 4 ynmpus Co.,
Ltd., ant9?®eh by observing the nolten sanple under nitrogen atnosphere at
a magnification of 150 times. The above-nenti oned polymer is optically

ani sot ropi ¢, dnd whdn Fhe- poisjwee fdnqiicd eed isdewebachbriddgossl fpirght

pol ari zers Iight can, be transmtted. Wen a_sanple is optically

ani sot r opf Sk St aF T ¥ PTghbeiBotfafspriiedcaven Eramphelt endstalic
liquid state. [0828] , fs an_i ndex of processability of the present

i nventi on OYT GuPd3Br ARSI | i £ LARG REFST A4mPBF AP FtidHpet &t ur €11 Ahahi ch
crystallinity is ex ressgd can fe considered. Wether liquid crystallinity
i's exhibl?%ﬁy%qshoY 15 @ e%?? Yetated®*td ™uidity when it is nolten, and it
is essential that the polyester of the present application exhibits liquid
crystallinity when it is nolten. [0029] Since a nematic liquid crystalline
pol ymer se igni ficant viscosity reduction at its nelting point or
nore, ex e|at‘tv)‘L’|l J?en% P YU ¢ a%lr%t% I%ﬁt{/mé?n%l?%rrper ature of the melting point
or higheg%j§”an i ndex of processability. The nelting point is preferably

hi gh as é% as possible fromthe viewpoint of heat resistance, but in
cops! derat ! opobbe! B, AP0 adation At kR LL™BoRE: TRLE sBRTeSRIRY Of the

(I) to (V) into practice, various compounds having ordinary



capacity or the Iike of a nolding machine, the preferred nelting point
(tenperature in which crystallinity is expressed) is indicated as 300 to
390C. Meanwhile, nore preferable is 380C or |ess. [0030] Furt her nore,
it is preferable that a nmelt viscosity at a tenperature higher than its
melting point by 10 to 4000 and at a shear rate of 1000 sec-1 is 1 x 105
Pa.s or | ; fer.abl.e i o] d 1 .Pa.s or |ess.

It is posego\iq%wlrﬂlﬁﬂlﬁlg‘ea agfelanlltaltt%c %egulf%df:'rygteg%lﬁﬁg@%gl’yééc%gt%&nlgeal i ze these
melt vi seRsiddi 85 qncludi j 2oLl \ i, i [ . Next, the
pol yester o tuﬁlgsp%slggltc aﬁ&%vg%iﬁ%d&%éccgrﬂeﬁ eneégdt‘%otlhl%%]]%oénuastﬁﬁ nds of
fibrous, ppawdes and Gy |, 813, OF- sdd.ke,: j C..and ganic fillers,
dependi ng o\r%@t he i ntoglrﬁgglﬁslggo[tggsﬁl%éé&eéxﬂﬁp %?Ho%ltq&e }:%r brous filler

i ncl ude EE@bgqmdéﬂﬂjﬂé%ﬁidpﬁéaﬂfﬁS%ﬁagglas: gl ass fibers; asbestos fibers;
silica fibers; silica-alumna fibers; alumna fibers; zirconia fibers;
boron ni tipipde 1fi bers; silicon nitride fibers; boron fibers; potassium
titanate fibers; silicate fibers such as wollastonite; magnesi um sul fate
fibers; alunminye benatecfithbensy andif ynthes metabbicelibhrous materials such
as stainless steel, alum num titanium copper and brass, and the Ilike.
Parti cul arhydtrypivbahzbiibr eusdf.ill ers are glass fibers. Note that there can
al so be used organic fibrous materials haying high nelting point such as
pol yam d¢pofibgor oresin, polyester resin, and acrylate resin. [0033] In
contrast, Exanples of the powder and granular fillers include carbon bl ack,
graphite, silTka, couattzupbwdel, ugiassibeads, dailled gkass fiber, glass
bal | oons, gl ass powder, silicate salts such as calciumsilicate, alum num
silicat ep-kadkrbry-@Fayphdihatemacdadus earth or wol |l astonite, netal oxides
such as iron oxide, titaniumoxide, zinc oxide, antinony trioxide or

al um na, [ABLal carbonates such as cal ci um carbonate or nmagnesi um carbonat e,
metal sulfate such as calciumsulfate or bariumsulfate, and others such as
ferrite, siliTon cardideptsophatonnnit (ide) bserdarnitdi decar various netal

powder, and the |ike. [0034] I n addi tion, exanples of the plate-Ilike
fillers Inétpdenmleasdgrasboklyake, atade, various netal foils and the |ike.
[ 0035] Exanpl es of the organic fillers include synthetic fibers having

heat resiSPafte and high strength, such as aromatic pol yester fibers,
liquid crystalline polyner fibers, aromatic polyam de or polyimde fibers,
and the |ike.Tf®o03®}stitutiprabrgahtc (V)| s sdantvédofyamic fillers can be
used al one_or in conbination of two or nore of them Particularly,

conbi nedt udePRENY heR e bFaLBOKYLEEr 3cafAd the granular or plate-like fillers
is a pre[géigd conbi nati on in having mechani cal strength, dinensional
accuracy; ttrical properties, and the like. A blending anmount of the

i norganic fig!er is.120 parts by weight or less relative to 100 parts by
wei ght of th W\ﬁ(ﬂlql)?l%rrﬁpﬁcC66ﬁ§é§9§#9nﬁ#e‘ﬁ’é%5b[‘{/) 266 1ds 80 gL emby

wei ght. [0037]. Particularly preferable is glass fiber as the fibrous
filler, ‘Lfn% T%lW%ﬁoéﬁal?%‘FEY s the plate-like filler, and the bl ending
anount &ﬂ§§f { is 30 to 80 parts by weight relative to 100 parts by wei ght
of the 0 § aromatic polyester. Note that a fiber Iength of the glass

fiber is preferably 200 pmor_nore. In the conposition containing the glass
fiber in thep§66V5¥jl %Ponba Bf 8Raithg  RROURE O t he" i PEvERSALY F%aﬁeat

distortign t hani cal i es. and | i i all
fennr kani B> FORGR T CrofEs IEOERY L RLEBELY | BB L8 T et hocti bhEero uee &

i Zi t r.eat nent t, if . .[0039] . To th
oy 950 i UL T S TSRS 08P
auxi i1 ar r 0 L rrn n e e (6] e
present a}“{n‘%/ﬁeﬁﬁg%n%ff B%%Oﬁ%ﬁ%%)l éépgfef%%%hgeﬁn%%l ggt%“@%ggiﬁﬁﬁsed inthis
case

constitutional unit (II) is within an amount of 2 to 8 mol$

(preferably 3 to 7 mol%), the constitutional unit (III) is



i ncl ude pol yol efins such as pol yet hyl ene or pol ypropyl ene; aromatic

pol yesters, conposed of aromatic dicarboxylic acid and diol, such as

pol yet hyl ene terephthal ate or pol ybutyl ene terephthal ate; pol yacetal (hono-
or co-polyner); polystyrene; polyvinyl chloride; polyam de; polycarbonate;
ABS; pol yphenyl ene oxi de; pol yphenyl ene sulfide; fluororesin; and the |ike.
These t hey. I i i e~ HS [N i i t wr e of
thom Exanmiee To0T ™ OF ToY atnalt i h P eetab e it B Ne i Y be “ror e

spect 1 caliley cexBratnedohy et f rig 1 S8 ahBhnknee b7 €geRt,dvent i on

is not [imted thereto. Mean e nethods for neasuring properties in

Exanpl es @@ s Aol ans, hMabtk 4N ; DSC
nanufactJ?éd byaPegLin Elner !nzg,gggt%%et %n%%gggggQ?%gqggﬁgngénggfhernic
peak tenpanratiy an( Brblhinthbehibssobsesyed when the pOLYWES 15, Wed under
a tenperature rise condition of 200 mn fromroomtenperature, the polyner

is held &Qne3 ,MbAvtES AR ehPeat HhEsPE  (T0bnd 14N & s and then afder the
pol ymer was once cooled to roomtenperature under a tenperature drop

condi ti o fokoAQ€ R ohBer anwas Measussd ATy PNPSratti £, ofy the,endghernic
peak observed when the polyner is neasured again at a tenperature rise
condition eb 20Cm¥1n. (drerestalilli zatdon o erenat ure] Through the use
of a DSC manufactured by Perkin Elner Inc., after the observation of an
endot herm ¢ prakntEmPeratdtie (tidna WainGk i($) obsaracad twaenzt heo polanwer is
measured under a tenperature rise condition of 200 mn fromroom

t enper at wioee tien polnoter, thehelid frof p3iAtniy esgat fackeaperiaidde fd, (T +
40)C, and then, there was neasured an exotherm c peak tenperature observed
when t heapaol ymesoms amastr etheapod virerpesasdl eddr 0pd coneh 1h on refa QG m n.
[Crystallization heat quantity] Through the use of a CSC manufact ured
by Perki atEthertime.qf afarerf adteirabrgr wattihonhef rasuendoiderid Gapeales
tenperature (Tm) which is observed when the polymer is neasured under a

t enper at unebiliesg&ocondiatfeotuot 20QoAiymefr trviiaomat eeeratdume,] etdvd apol ynmer i s
held for 2 mnutes at a tenperature of (Tm + 40)C, and then, there was
measur edwaibbat quemtét ytiofs ahs exot heraeferpeak. obt ai ned fromthe peak of

t he exotherm c peak tenperature observed when the polyner is neasured at a
t enper at ure dflopn conei cooat bEuROhal nuniMVel(TIVi $soseby] than 2 Anpdkt
viscosity at a shear rate of 1000 sec- was cal cul ated by performng
measur eneAtINRESEgH St BewusehathCapi nogr aple Leanbilact ufednbyhdoyo Sei ki, at a
t enperature higher than a nelting point by 10 to 20C, by using an orifice
of 1 nn1FﬁﬁéFlgP5ﬁ€Péﬂ HRAT20 LA Fengeke FS@ﬂt@nm@é%beﬁééréﬁﬁﬁe] A
di sc having a thickness of 1 _nm obtained fromthe prepared pol yester was
forned bySR&ELprESsCLafict RelifBrded Sarerecewasipeat edtbhs al fokopl ate at a
tenperature rise rate of 20C/ mn while a constant |oad of 12.7 MPa is

appl i ed. PASt8RPELSt ure when a | oaded needl e of 1 =di ameter reached 5% of

t he thickness of tq? nol ded article was set to be a softening tenperature.

[0042] Exanpl'&4n the cgnsfilrirdrdionsli snivedddil) ptovi et Whah 4 3fiodfer, a
refl ux coIHnn, a gﬁnongé §Pleﬁb a Ritroafn inlet, a pressure reduction /
out f| ow PI'ie™RAE ERaFged - wi PR1Phe t 16l MEWM-AGIsPRHT NG SmERIRe L C38 thdt al

catal yst, an _acyl,ating .agent, and then nitrogen substitution was started.
(1) 4¥Hy%|?8§%8%%iacn &“g.sOTﬁzcags?%e @Eleﬁ)l?|ﬁﬁll§j by EAiRapht hoi ¢

id: 12 3 | 9 H 11 4- | di b | i id: 77 21.7
wel % Il L) (AL Sy thend el catbpglic and 1o,
4, 4'-Di h bi ph - 97 24. 3 | 9 BP), Pot i tate catal yst:
1 DY hL o3 8(R2 BN, (30 Fetanel dm asel e el vst
f i i sed dth i
ermer iyt oo DS LERELLOGIEL YIS, 1 A0F {gddiand e feartiop s

aised (0 SN0GRT,S SO AL Bressir ves educer Lo 10,Ter

(nanmely 1330 Pa) over erefrom™ a en

pol ymeri E@‘&&}Qﬂeg\@sigﬁrdfvj,eqrhqlgh %i hgt%f“&fgrable. In addition, when



aci d, excessive acetic anhydride and ot her conponent having a | ow boiling
point were being distilled. After the stirring torque reached a
rm ned val ue, the pressure was changed from a reduced-pressure state

pr edet e
to a pr

essurized state via a normal pressure by introducing nitrogen,

and a

pol ymer was di scharged fromthe |ower part of the polynerization vessel.

The obt
t enpera
sof t eni
Exanpl e
Exanpl e
(ol 9

Table 1

the sane manner as in Exanple 1 except t

chargin
are sho
t he pol
pol ymer
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\ he part of 1N zati on
aiiped o%%%rlxgutgao%aa glgﬁtt: ;gtvgg'nl%ngotreq %;;[n & Gl S%tl,é ;h'JeZ%e'aocn

ture of crys | Ity ? 149, 8043]
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N T R

eRt,that kind of the starting nononers, and charging ratio
were changed to those shown in Table 1. The results are shown in

: [004@’Lr@9€9ﬁ5?%i,%Q%H@l@&qsltf\ﬁé%ginal uan’lGa' YPPhg YELE (Qptai ned in

ind o

the starting nononers,

g1pali @l ¥y werhe ehanged o ffese showr i nfakle b ithe results
wn in Table 1. Wth respect to Conparative Exanples 8 to 9, since

yeRgnwas cs@hndi fined el dhe sreAGtOlsAfe (e dd, M HYf JQaket i1, a

having the desired nol ecul ar wei ght was not able to'be produced. In
the Tabl 801ABAR k8l Wi @cet exyard nophenel che £9R4R]r hdabkgclirifg; waitHCC Z =
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the result that it becomes unable to manufacture the polymer

having the desired molecular weight. Hence, this is not
preferable.

Moreover, when the constitutional units (II) + (IV) are
less than 4 mol%, the crystallization heat quantity of the
polymer determined by differential calorimetry indicating a
crystallized state of the polymer is 2.5 J/g or more, and
toughness becomes low, which is not preferable. The desired
value of the crystallization heat quantity is 2.3 J/g or less,
and is more preferably 2.0 J/g or more. In addition, when the
constitutional units (II) + (IV) are more than 10 mol%, the heat
resistance of the polymer is reduced. Hence, this is not
preferable.

Meanwhile, the crystallization heat quantity refers to a
heat quantity determined as follows: in differential .
calorimetry, after the observation of an endothermic peak
temperature (Tml) which is observed when the polymer is measured

under a condition in which the temperature of the polymer is

increased from the room temperature at 20°C/minute, the polymer
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is held for 2 minutes at a temperature of Tml + 40°C, and
thereafter the heat quantity of an exothermic peak is determined
from the peak of the exothermic peak temperature observed when
the polymer is measured under a temperature drop condition of
20°C/minute.

[0017]

Meanwhile, as long as the object of the present invention
is not disturbed, a small amount of known constitutional unit
other than the constitutional units (I) to (V) described above
can also be introduced into the wholly aromatic liquid
crystalline polymer.

[0018]

As mentioned above, JP-A 59-43021 (Patent Document 1) and
JP-A 02-16120 (Patent Document 3) have proposed a liquid
crystalline polymer having both heat resistance and easy
processing, and for example, Example of JP-A 02-16120 (Patent
Document 3) has proposed a liquid crystalline polymer including
the constitutional unit (I) in an amount of 64 mol%, the
constitutional unit (II) in an amount of 1 mol%, the
constitutional unit (III) in an amount of 15.5 mol%, the
constitutional unit (IV) in an amount of 2 mol%, and the
constitutional unit (V) in an amount of 17.5 mol%. However,
there exists a problem in which this liquid crystalline polymer
has a low toughness.

[0019]

In contrast to this, in the present invention, it is

lriz
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possible to obtain the wholly aromatic polyester being
excellent in any of heat resistance, easy processability,
productivity and toughness by limiting the amounts of
constitutional units (I) to (V) and the amounts of
constitutional units (II1) + (IV), to the range described above.
[0020]

The wholly aromatic polyester of the present invention is
polymerized through the use of a direct polymerization method
or an interesterification method, and in the polymerization,
there are used a melt polymerization method, a solution
polymerization method, a slurry polymerization method, a solid
polymerization method and the like.

Dﬁthepresentinvention,j11thepolymerization,therecan
be used an acylating agent to a polymefization monomer, and as
an acid chloride derivative, a monomer which is activated at
its end. Examples of the acylating agents include acid
anhydride such as acetic acid anhydride, and the like.

In these polymerization, various catalysts can be used,
and typical examples include dialkyltin oxides, diaryltin
oxides, titanium dioxide, alkoxytitanium silicates, titanium
alcoholates, alkali metal salts or alkali earth metal salts of
carboxylic acids, Lewis acids such as BFi3;, and the like.
Generally, an amount of the catalyst is preferably about 0.001
to 1 weight%, particularly about 0.003 to 0.2 weight% relative
to the total weight of monomers.

[0021]

10
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In addition, when carrying out the solution polymerization
or slurry polymerization, there are used liquid paraffin, high
heat resistive synthetic o0il, inert mineral oil and the like
as a solvent.

[0022]

The reaction conditions include a reaction temperature of
200 to 380°C, an ultimate pressure of 0.1 to 760 Torr (namely,
13 to 101,080 Pa). Particularly in melt reaction, a reaction
temperature is 260 to 380°C, preferably 300 to 360°C, and an
ultimate pressure is 1 to 100 Torr (namely, 133 to 13,300 Pa),
preferably 1 to 50 Torr (namely, 133 to 6,670 Pa).

[0023]

The reaction can be initiated by charging the whole
starting monomers, the acylating agent and the catalyst into
one reactor (one-stage method), or causing the resultant
substance to react with the monomers (III) and (IV) (two-stage
method) after acylating the hydroxyl groups of the starting
monomers (I), (II) and (V) with the acylating agent.

[0024]

The melt polymerization is carried out by, after the inside
of a reaction system reaches a predetermined temperature,
starting pressure reduction up to a predetermined degree of
pressure reduction. After a torque of a stirrer reaches a
predetermined value, an inert gas is introduced, and the
pressure is changed from the pressure-reduced state through a

normal pressure to a predetermined pressurized state, and then

11
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a polymer is discharged from the reaction system.
[0025]

The polymer manufactured by the above-mentioned
polymerization method can increase its molecular weight by the
solid polymerization in which heating is performed in an inert
gas, under a normal pressure or a reduced pressure. Preferred
solid polymerization reaction condition is a reaction
temperature of 230 to 350°C, preferably 260 to 330°C, and an
ultimate pressure is 10 to 760 Torr (namely, 1,330 to 101,080
Pa).

(0026]

The fact that the polymer is a liquid crystalline polymer
which exhibits optical anisotropy when it is molten is an
indispensable element for having both thermal stability and
easy processability in the present invention. Among the wholly
aromatic polyesters including the above-mentioned
constitutional units (I) to (V), although there is the wholly
aromatic polyester in which an anisotropic molten phase is not
formed depending on constitutional components and sequence
distribution in a polymer, the polymer according to the present
invention is limited to the wholly aromatic polyester which
exhibits optical anisotropy when it is moclten.

[0027]

The properties of the molten anisotropy can be confirmed

by a polarizing test method in common use, through the

utilization of the orthogonal light polarizer. More

12
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specifically, the conformation of the molten anisotropy can be
carried out by melting a sample placed on a hot stage
manufactured by Linkam Co. Ltd. through the use of a polarizing
microscope manufactured by Olympus Co., Ltd., and then by
observing the molten sample under nitrogen atmosphere at a
magnification of 150 times. The above-mentioned polymer is
optically anisotropic, and when the polymer is inserted between
orthogonal light polarizers, light can be transmitted. When
a sample is optically anisotropic, a polarized light is
transmitted even in a molten static liquid state.

[0028]

As an index of processability of the present invention,
liquid crystallinity and melting point (temperature in which
crystallinity is expressed) can be considered. Whether liquid
crystallinity is exhibited or not is deeply related to fluidity
when it is molten, and it is essential that the polyester of
the present application exhibits liquid crystallinity when it
is molten.

[0029]

Since a nematic liquid crystalline polymer causes
significant viscosity reduction at its melting point or more,
exhibiting liquid crystallinity at a temperature of themelting
point or higher is an index of processability. The melting
point is preferably high as much as possible from the viewpoint
of heat resistance, but in consideration of thermal degradation

at the time of melt processing of the polymer and the heating

13
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capacity or the like of a molding machine, the preferredmelting
point (temperature in which crystallinity is expressed) is
indicated as 300 to 390°C. Meanwhile, more preferable is 380°C
or less.
[0030]

Furthermore, it is preferable that a melt viscosity at a
temperature higher than its melting point by 10 to 40°C and at

''i{s 1 x 10° Pa-s or less. More

a shear rate of 1000 sec”
preferable is 5 Pa-s or more and 1 x 10? Pa-s or less. It is
possible for the nematic liquid crystalline polymer to realize
these melt viscosities, by including liquid crystallinity.
[0031]

Next, the polyester of the present invention can be blended
with various kinds of fibrous, powder and granular, or
plate-like, inorganic and organic fillers, depending on the
intended use.

[0032]

Examples of the fibrous filler 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; silicate fibers such as
wollastonite; magnesium sulfate fibers; aluminum borate
fibers; and further metallic fibrous materials such as

stainless steel, aluminum, titanium, copper and brass, and the

like. Particularly typical fibrous fillers are glass fibers.

14
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Note that there can also be used organic fibrous materials
having high melting point such as polyamide, fluororesin,
polyester resin, and acrylate resin.

[0033]

In contrast, Examples of the powder and granular fillers
include carbon black, graphite, silica, quartz powder, glass
beads, milled glass fiber, glass balloons, glass powder,
silicate salts such as calcium silicate, aluminum silicate,
kaolin, clay, diatomaceous earth or wollastonite, metal oxides
such as iron oxide, titanium oxide, zinc oxide, antimony
trioxide or alumina, metal carbonates such as calcium carbonate
or magnesium carbonate, metal sulfate such as calcium sulfate
or barium sulfate, and others such as ferrite, silicon carbide,
silicon nitride, boron nitride or various metal powder, and the
like.

[0034]

In addition, examples of the plate-like fillers include
mica, glass flake, talc, various metal foils and the like.
[0035]

Examples of the organic fillers include synthetic fibers
having heat resistance and high strength, such as aromatic
polyester fibers, liquid crystalline polymer fibers, aromatic
polyamide or polyimide fibers, and the like.

[0036]
The organic fillers and inorganic fillers can be used alone

or in combination of two or more of them. Particularly,

15
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combined use of the fibrous fillers and the granular or
plate-like fillers is a preferred combination in having
mechanical strength, dimensional accuracy, electrical
properties, and the like. A blending amount of the inorganic
filler is 120 parts by welght or less relative to 100 parts by
weight of the wholly aromatic polyester, preferably 20 to 80
parts by weight.

[0037]

Particularly preferable is glass fiber as the fibrous
filler, and is mica and talc as the plate-like filler, and the
blending amount thereof is 30 to 80 parts by weight relative
to 100 parts by weight of the wholly aromatic polyester. Note
that a fiber length of the glass fiber is preferably 200 um or
more. In the composition containing the glass fiber in the
above-mentioned blending amount, the improvements in heat
distortion temperature, mechanical properties and the like are
especially remarkable.

[0038]

Inusing those fillers, it is possible to use a sizing agent
or a surface treatment agent 1f necessary.
[0039]

To the polyester of the present invention, other
thermoplastic resins can be added auxiliarily within the range
not impairing the intended object of the present invention.
[0040]

Examples of the thermoplastic resin used in this case

16
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include polyolefins such as polyethylene or polypropylene;
aromatic polyesters, composed of aromatic dicarboxylic acid and
diol, such as polyethylene terephthalate or polybutylene
terephthalate; polyacetal (homo- or co-polymer); polystyrene;
polyvinyl chloride; polyamide; polycarbonate; ABS;
polyphenylene oxide; polyphenylene sulfide; fluororesin; and
the like. These thermoplastic resinsmaybe used in combination

of two or more of them.

Examples
[0041]

Hereinafter, the present invention will be more
specifically explained by referring to Examples, but the
present invention is not limited thereto. Meanwhile, the
methods for measuring properties in Examples are as follows.
[Melting point]

Through the use of a DSC manufactured by Perkin Elmer Inc.,
after the observation of an endothermic peak temperature (Tml)
which is observed when the polymer is measured under a
temperature rise condition of 20°C/min from room temperature,
the polymer is held for 2 minutes at a temperature of (Tml +
40) °C, and then after the polymer was once cooled to room
temperature under a temperature drop condition of 20°C/min,
there was measured a temperature of the endothermic peak
observed when the polymer is measured again at a temperature

rise condition of 20°C/min.

17
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[Crystallization temperature]

Through the use of a DSC manufactured by Perkin Elmer Inc.,
after the observation of an endothermic peak temperature (Tml)
which 1s observed when the polymer is measured under a
temperature rise condition of 20°C/min from room temperature,
the polymer is held for 2 minutes at a temperature of (Tml +
40)°C, and then, there was measured an exothermic peak
temperature observed when the polymer is measured at a
temperature drop condition of 20°C/min.

[Crystallization heat quantity]

Through the use of a DSC manufactured by Perkin Elmer Inc.,
after the observation of an endothermic peak temperature (Tml)
which is observed when the polymer i1s measured under a
temperature rise condition of 20°C/min from room temperature,
the polymer is held for 2 minutes at a temperature of (Tml +
40)°C, and then, there was measured a heat quantity of an
exothermic peak obtained from the peak of the exothermic peak
temperature observed when the polymer is measured at a
temperature drop condition of 20°C/min.

[Melt viscosity]

! was calculated

Amelt viscosityat a shear rate of 1000 sec”
by performing measurement through the use of Capirograph
manufactured by Toyo Seiki, at a temperature higher than a
melting point by 10 to 20°C, by using an orifice of 1 mm inner

diameter and 20 mm length.

[Softening temperature]

18
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A disc having a thickness of 1 mm obtained from the prepared
polyester was formed by hot-press, and the molded article was
heated on a hot plate at a temperature rise rate of 20°C/min
while a constant load of 12.7 MPa is applied. A temperature
when a loaded needle of 1 mm diameter reached 5% of the thickness
of the molded article was set to be a softening temperature.
[0042]

Example 1

A polymerization vessel provided with a stirrer, a reflux
column, a monomer inlet, a nitrogen inlet, a pressure reduction
/ outflow line was charged with the following starting monomers,
a metal catalyst, an acylating agent, and then nitrogen
substitution was started.

(I) 4-Hydroxybenzoic acid: 142 g (48 mol%) (HBA)

(II) 6-Hydroxy-2-naphthoic acid: 12 g (3 mol%) (HNA)

(I1II) 1,4-phenylenedicarboxylic acid: 77 g (21.7 mol%) (TA)
(IV) 1,3-phenylenedicarboxylic acid: 11 g (3 mol%) (IA)

(V) 4,4"-Dihydroxybiphenyl: 97 g (24.3 mol%) (BP)

Potassium acetate catalyst: 15 mg

Acetic anhydride: 224 g

After charging of the raw materials, a temperature of the
reaction system was raised to 140°C, and the reaction was
carried out at 140°C for one hour. After that, the temperature
was further raised to 360°C over 5.5 hours, and a pressure was
reduced to 10 Torr (namely 1330 Pa) over 20 minutes therefrom,

and then the melt polymerization was carried out while acetic

19
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acid, excessive acetic anhydride and other component having a
low boiling point were being distilled. After the stirring
torqgue reached a predetermined value, the pressure was changed
from a reduced-pressure state to a pressurized state via a
normal pressure by introducing nitrogen, and a polymer was
discharged from the lower part of the polymerization vessel.

The obtained polymer had a melting point of 361°C, a
crystallization temperature of 311°C, a crystallization heat
quantity of 1.4 J/g, a softening temperature of 271°C, and a
melt viscosity of 10 Pa-s.
[0043]

Examples 2 to 8

Polymers were obtained in the same manner as in Example
1 except that kind of the starting monomers, and charging ratio
(mol%) were changed to those shown in Table 1. The results are
shown in Table 1.
[0044]

Comparative Examples 1 to 12

Polymers were obtained in the same manner as in Example
1 except that kind of the starting monomers, charging ratio
(mol%) were changed to those shown in Table 1. The results are
shown in Table 1. With respect to Comparative Examples 8 to
9, since the polymer was solidified in the reactor at the time
of production, a polymer having the desired molecular weight
was not able to be produced. In the Table, APAP is

4-acetoxyaminophenol.
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as t. COD>COW -a) 6-13.. cl3E 0. 05 Ex a wO [0046] Exanple 9 A
pol yneri zati on vessel provided with a stirrer, a reflux colum, a nononer
inlet, a nitrogen inlet, a pressure reduction / outflow |line was charged
with the follow ng starting nonomers, a netal catalyst, an acyl ating agent,
and then nitrogen substitution was started. (1) 4-Hydroxybenzoic acid:
1041 g (ﬁgoﬂ%% (HBA) (Il) 6-Hydroxy-2-naphthoic acid: 89 g (3 nmol% (HNA
(1) 1, 4-phenyl enedi carboxylic acid: 565 g (21.7 nmol% (TA) (I1V)
1,3-phen%§gfgi gar boxylic acid: 78 g (3 mol % (1A (V)

4, 4' - Di hydroxybi phenyl: 711 g (24.3 nol % (BP) Potassium acetate catal yst:

110 ng Ac € -GS FHter—rchrar g f the raw material s,
a tenpera b o0 Sysheatvas| Jlal(sed |t p, 14PC and the reaction
was carri or | ong hodr |~ A Er |thal, | thel t enperature was
further r e S StroursT AT prEssur el was reduced to 5 Torr
(nanely 6p7 nutles, (apd|then [the{mglt poj yneri zati on was
carried o O IR S St 8ea B % & il c |B[@)al | de and ot her
conponent | § ng [pQi mt {werie [bgi ng|d|{sti)led. After the
stirring | peH-a-pr-eetert-pet—ragder—tte—pressur e was changed
froma reg Sule|statetle|a|RISps(lded  sipbpsia @ normal pressure
by introdpu it{Fagen| And ja |paryner ?/\Hs“tisch‘é"ge‘q fromthe | ower part
of the popygrert+aati-gnrvespesang—stiapdsthereot—mere pelletized into
pel l ets. %%I oht ai ned pol ingr {had| a nel|tiing poj nf of 358C, a
crystalliz%%og’ f@gl@g'ﬁ\_g&(@(kgg@gal lizat|®p heat quantity of 1.6
J/g, and 4l T lvijsqosi {y|of |9 P3s. 0p47] 38.B parts by weight of a
m ca AB-2bS fRavi|nd anlaverape| gartiiclel si ze |off 25| pm hanuf act ured by
YAMAGUCHI | @ A dO], [LTD] ek |ilended|w th [1d0|paris| by wei ght of the
pellets ah® & ddd, by Us| D0, [ (MM $6 T el et udel | ahd a whol ly aromatic
pol yest er c_g')ﬁpg i | R | R | DI 8 [ & | RIS R (R B bR Peblet. After drying the
whol Iy ar J@aEi pgl yest er | conpdsi|titon at] 44qCif ¢r{ 3| hpurs, the nol ded
article spown Hg—Hwesishgctred—or tmjregtfrotr o] di ng in the fol | ow ng
ol di ng cpeEiEt GoRg off R g e fdies lug &6l ~anl o o led bl g | di ng machine, and as
aresult, A7 | e | B FEAY © | TIEY CF [aHKY S\ 8| Opser ved, and excel | ent
property t MEYS TWET & phservet T Tnel TeSulits arf ghown in Table 2.
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In the injection-nolded article for evaluation shown in Fig. 1, the

di aneter of the circunference was 23.6 mm 31 pores of 0.2 nmwere forned
therewithin and the m ni mumthickness of the pore-to-pore distance was 0. 16
mm As a gate, a three-point gate indicated by arrow part in Fig. 1 was
adopted. Qbservation of cracks of the nolded article was conducted by
observing bg% generation of cracks around the pore through the use of a

st ereosc 8 croscope at 5-fold magnification, and when cracks of the

nol ded artlclﬁ rg ggnerated the nol ded article was determ ned to be "x
(crosses)” Whef e’ cracks were not generated, the nolded article was

it act urcgby AT es%a}é&\&g‘%'ﬁ%%gﬁﬁcﬁﬁgé%ﬂ%ﬁ.wﬁéw R
10°11) 388C1585C TAAEA3oct (Compal Rt 00 Bxandl'd 13" J508 3806 5400 830C
{emor at (rS - EROC i S0 NTSpoad T o, R i oHal 0 2 b FCL0r BONTO8 WP

P hgl I 0 | d;
oo SelPLIRRTRTe e o8 SROAptE-Hhpd seg Shgpkeiaanel spes

polynerlggggggtggﬁgglwggogkgggewlth a stirrer, a reflux colum, a nononer
nlet, a nitrogen inlet, a pressure reduction/outflow | ine was charged with

the fol QW ng_ ﬁga&wgeweggeaéada 7843l gcml ¥sh s)anqaayl ating agent, and

then nitrogen substitution was started. droxyben20|c acid: 1266 g

(57 mol % 1 ¢HBA)L 1 @kbkyGQHﬁgbﬁﬁﬁogcnﬁggﬁho%@ aci( -m%l ? (BvEgl 29 (HNA) (111)
1, 4- phenylenedlcarboxyllc acid: 401 g (15 nol@@

1, 3- phenXk?@?dﬂC@LBHéMbﬂénéﬁhgargéﬁ 9165a8989656$pﬁ (2@ 7 mol%) (TA)
4, 4' - Di hydr oxybi phenyl: 599g (20 nDF (BP) Potassium acetate catalyst: 110
ng (IV) 1,3-phenylenedicarboxylic acid: 78 g (3 mol%) (IA)
(V) 4,4’ -Dihydroxybiphenyl: 711 g (24.3 mol%) (BP)
Potassium acetate catalyst: 110 mg
Acetic anhydride: 1645 g
After charging of the raW'matérials, a temperature of the
reaction system was raised to 140°C, and the reaction was
carried out at 140°C for one hour. After that, the temperature
was further raised to 360°C over 5.5 hours, and a pressure was
reduced to 5 Torr (namely 667 Pa) over 20 minutes, and then the
melt polymerization was carried out while acetic acid,
excessive acetic anhydride and other component having a low
boiling point were being distilled. After the stirring torque
reached a predetermined value, the pressure was changed from
a reduced-pressure state to a pressurized state via a normal

pressure by introducing nitrogen, and a polymer was discharged

from the lower part of the polymerization vessel, and strands

22



Acetic anhydride: 1691 ¢ After charging of the raw materials, a
tenperature of the reaction systemwas raised to 140C, and the reaction was
carried out at 140C for one hour. After that, the tenperature was further
rai sed to 360C over 5.5 hours, and a pressure was reduced to 5 Torr (nanely
667 Pa) over 20 mnutes, and then the nelt polynerization was carried out

whi | e acet ] i X I et aphydride and other conponent having a
IOM/boiI?hégggﬁngeﬁgrgggz%ﬁgzg?séﬁﬁﬁeg. After the stirring torque reached a

predet er mi nedpyal Yey o 1 REGPEESHHE L WAS £hapgedhfrom 4: redusegegregsure state

to a pressurized state via a nhormal pressure by i1ntroducing nitrogen, and a

pol ymer E@g§595§§9§59§9nf£8ﬂ¥>é9§t59$@5f paitie@f 4 heypelyneriaatdroncwkessel ,
and strandS thereof were pelletized into pellets. [0049] The obt ai ned
pol ymer Badna;pel bieng Bopnty, 06nd23CneatChystaklibzabiron pgnperature of 274C,
a crystallization heat quantity of 1.8 J/g, and a nelt viscosity of 10 Pas.
[0050] [pp47hn addition, 11.1 parts by weight of the mica was blended with
100 parts by weight of the pellets and kneaded by using a tw n-screw
extruder, andz@ 3ol Hys a5 PR i hiPQd 1y &S thfilc L WPOS S AR 1S sebbaieredel N t he
formof pellet. After drying the wholly aromatic pol yester conposition at
140C forp3drhouns,sife ofop dgth aphigke twasdsuipjvestredna MnEaatd onLrol.ding in
the sane manner as in Exanple 9 through the use of an injection nolding
machi ne, waBth BSnded @Gt 100Dbabd bivt ye WgB L ex elhleepé 1 1 80s cIrat ks eweicel
observed, and excellent property in toughness were observed. The results
are shownyiuskabket2inExamph exktlkuder, Anpal yhel 1yweasr @i @i nedliyestkhe sane
manner as in Exanple 10. The obtai ned pol yner had a nelting point of 319C,
a cryst akbinpatiioohenmperabtianed 2v3Ge doemysfapdlzat i ohfiieat dgydmigi ty of
1.9 J/g, and a nelt viscosity of 8 Pa-s. Furthernore, 33.3 parts by
wei ght ofhehehaii loa awasialili enoebly & t dr TRMhguaritts doy a well 4htC 6brt hdopelsl,et s and
kneaded by using a tw n-screw extruder, and a wholly aromatic pol yester
conposi t tba masdedtartnecl ¢ rsitdwen fior Migfl. pevietsulAfacredrid ngJeled iwmol |y
aromati c pol yester conposition at 140C for 3 hours, the nolded article was
subj ect edoi dihgj Brttihenfabldivaggi mot dieng armn didnimays &9 riongbxangl w9 otthr ough
the use of an injection nolding nmachine, and as a result, noldability was
excel | engn ol eFabks medidd rehserpede , andd exc @l resdl br dperddp i il kv wgieness
were observed. The results are shown in Table 2. Exanple 12 A pol ynmer was
obt ai nedekfaet hensaneo raffdes & Len obRaRpee  9andexebt Hyhe PSRt 1had a

mel ting point of 358C, a crystallization tenperature of 307C, _a

crystal | FeaehoAshederquaRtrEyest 1TBe IFgSubhe ArfefRovRstbsteylef29 Pas.
Moreover, 23.1 parts by weight of the talc Crown Talc PP having an average
particle sizeldftH® INineenreetds @ e Pyl M Sy Anffstan &8 1%t d. and
30.8 parts by weight of chopped strand ECSC3T- 786H Q%\éi&glpa g ber di aneter
of 10 pnTafd & IFEFgPheBEEST M Fafuf AEEUPERTBYCRI Ppdf EI%lEr i ¢ 8°4ES Co. ,
Ltd. were blended with 100 parts by weight of the pellets and kneaded by
usi ng a i §3 s€rEl WK Jdeimed YN I WhATY Brometii@ b ityestkaess
conpositi (t)n jn the form of pél.l gt. After %rﬁi ng_t he_whol Ig aromatic

pol yest ePLcbRfoRPFFohCaP iZ0E1PEANS hEE s U the ™ol d8T ar¥7tfe fas subj ected

to inj ' | di in the, i_n, Ex I th h.th f
an 1 1] 6oEMORCRBP AT P Ha A el B8 S FUOHrE ol 1143 S Pcel ot
Ther ool PEChy BESRBuATI (¥ Tabf o b ikt ach g Vi e LRI IRT 6 Vessel
provi ded w a stirrer | ux .col u a nmn en

h , ¢ ; .

i nlet, aOBFt%XEJP% J?}ée(:ltgcetnl%r?r%%oourf 1plfoc\fvr Clmgn% %%u%(%gﬁ%e%%mghmﬁ%%é# I)%l oW ng
tarti tal . | yst, i NP : it

starting I’T'Dn(())frear Ss’te%e%%&%pﬁcc)a%i_cﬁé rco%% gEyéé‘féﬂg x%%q{}&l]l éfg’e%rﬁ@u rogen

subst it ut'ton”was “started:. OXybenzoi ¢ aci d: g mol % ( NBA)

4 phony! UAEEILFSRETY U8, 89185 B AR M g motaea

4.4 D) hyhrbsyn prent e T T R T b B ot actl IS SR al vt
110 ny
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Acetic anhydride: 1644 ¢ After charging of the raw materials, a
tenperature of the reaction systemwas raised to 140C, and the reaction was
carried out at 140C for one hour. After that, the tenperature was further
rai sed to 360C over 5.5 hours, and a pressure was reduced to 5 Torr (nanely
667 Pa) over 20 mnutes, and then the nelt polynerization was carried out
whil e acetic acid, excessivVv ceti n j ; Javing a
| ow boi | i"qﬁﬁepgﬁj!rcltq%?reatb%c:l’ngm i Isn%jlhﬁngQ;‘(g#g(? @%d%&%%hlﬁl%@g?%ée ‘P)eached a
predeterqin%dl% Bue, the pressure was changed from a reduced-pressure state
to a pressurized’state via a normal pressure by introducing nitrogen, and a
pol ymer I r f.r the I ower part of the polynerization vessel

The obtaﬁ%@&%ﬁ§%9§g%' géoggnelting poi nt of 354C, a crystallization

t enper at yr 3 a8 G Sshaldrzat i i . and a nelt
viscosit¥0299%8 %%?g}%e. %%3?£hgdgﬁpggﬁ?%%%§$Pp rfﬁ%%§ﬁ§§?gﬁ%6%% a gl ass
fiber wasybhendedwikh 100 parts by wei ght of the pellets and kneaded by
using a twn-screw extruder, and a wholly aromati c pol yester conposition
was obt ai-ned i3 1 herfenmof.pel let. After drying the wholly aromatic

pol yester “conposition at 140C for 3 hours, the nolded article was subjected
to injechggzqghdigme@L§h§°@a@@0ﬂ@n@§@°@s(tgaﬁg§@p§ﬁ 9 through the use of
an injection nolding machine, and as a result, noldability was excellent,

no cracks were obsgfyed,3antexeetdentopr opekiNpl st ogghness were observed.
The results are shown in Table 2. [0051] Conparative Exanples 13 to 15

Pol yneri zations weyss congiyct@ds 4 1° ¢-he3 SATe (OBAPEF a 8Sve NERX@ppe el ) by
setting the kind of the starting nononmers and charging ratio (nmol % as
those in Conpar at iyey Exampd ec-194 0 Corpae at | veotpanpt evd lpxangl Lonpar at i ve
Exanpl e 12, respectively, as shown in Table 2. The obtai ned pol ynmer of
Conpar ati ve Exanpl®d3chas acrebt ? g3 pof ot (0dmB3BL; i@e CEyshplei xaLi on
tenperature of 286C, a crystallization heat quantity of 2.6 J/g, and a nelt
vi scosi t yoofd temBasatThe ;ohuai®med pol ynmer of Conparative Exanple 14 had a
melting point of 335C, a crystallization tenperature of 291C, a

cryst al | Tagkican oheapegdantsiot ywotid 1 J/ g, and a nelt viscosity of 20 Pa-s.
The obt ai ned pol yner of Conparative Exanple 15 had snelting point of 356C,
a cryst abbilzZdanicopreensperat W0 dfPa306C, a crystallization heat quantity of
3.0 J/g, and a nelt viscosity of 12 Pa.s. Furthernore, 11.1, 25.0 and
33. 3 par Psebpuwei gbtldofhgritdaesere slelcended with 100 parts by wei ght of the
pell ets. Each was kneaded by using a tw n-screw extruder, and wholly

ar omat i cCpollyest érimeonpdsisticons were obtained in the formof pellet, and
then nol ded articles were subjected to injection nolding in the same manner
as in Ex&opke Zotandonedgisivess:(didck®mof nol ded article) was eval uated.
The results are shown in Table 2. In each case, cracks were generated
in the nmBcded Reckclgsssuges2]l -CoMbar ati ve Exanples 16 to 17 A pol yner
was obtained in the same manner as in Conparative Exanple 14. The obtai ned
pol ymer HA84&Inel ting point of 335C, a crystallization tenperature of 291G,
a crystallization heat quantity of 3.1 J/g, and a nelt viscosity of 20

Pa. s. | NE3@8PLE0oR0 the bl endi ng anpunts shown in Table 2 were bl ended
with 100 parts by weight of the peIIets,,respectiveI¥h and kneaded by using
a tw n-screw &8SLdRL 1z A ISP SAr BRAVILECHOY YBR P TGRS Ei Yer e
obtained in the formof pellet, and then, nolded articles were subjected to
i nj ecti oRCHBMEIr NG WﬁnPW§rséﬁéeﬁanﬁep%£¥QQ?qa&ﬁiﬂﬁzSﬁ R ughness (cracks

of nolded article) was _evaluated. The resulfs are sh in Table 2. In
each casé,edBFéélg’él/\%lltélQé’nLjr%?é‘%f‘si ARRRESHoY HEY TS ?8?£§W1P@O%§]rﬁkfé%l e 2]
WYNN | 9 19 19'9 IL .

monomers, a metal catalyst, an acylating agent, and then

nitrogen substitution was started.

(I) 4-Hydroxybenzoic acid: 1266 g (57 mol%) (HBA)

24



'ICIg Il Cracks of nolded article 10 0000 Melt viscosity (Pa-

91, | a OE H

(II) 6-Hydroxy-2-naphthoic acid: 91 g (3 mol%) (HNA)

(ITI) 1,4-phenylenedicarboxylic acid: 401 g (15 mol%) (TA)
(IV) 1,3-phenylenedicarboxylic acid: 134 g (5 mol%) (IA)
(V) 4;4’—Dihydroxybiphenyl: 599 g (20 mol%) (BP)

Potassium acetate catalyst: 110 mg

Acetic anhydride: 1691 g

After charging of the raw materials, a temperature of the
reaction system was raised to 140°C, and the reaction was
carried out at 140°C for one hour. After that, the temperature
was further raised to 360°C over 5.5 hours,‘and a pressure was
reduced to 5 Torr (namely 667 Pa) over 20 minutes, and then the
melt polymerization was carried out while acetic acid,
excessive acetic anhydride and other component having a low
boiling point were being distilled. After the stirring torque
reached a predetermined value, the pressure was changed from
a reduced-pressure state to a pressurized state via a normal
pressure by introducing nitrogen, and a polymer was discharged
from the lower part of the polymerization vessel, and strands
thereof were pelletized into pellets.

[0049]

The obtained polymer had a melting point of 323°C, a
crystallization temperature of 274°C, a crystallization heat
gquantity of 1.8 J/g, and a melt viscosity of 10 Pa-s.

[0050]
In addition, 11.1 parts by weight of the mica was blended

with 100 parts by weight of the pellets and kneaded by using
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a twin-screw extruder, and a wholly aromatic polyester
composition was obtained in the form of pellet. After drying
the wholly aromatic polyester composition at 140°C for 3 hours,
the molded article was subjected to injection molding in the
same manner as in Example 9 through the use of an injection
molding machine, and as a result, moldability was excellent,
no cracks were observed, and excellent property in toughness
were observed. The results are shown in Table 2.

Example 11

A polymer was obtained in the same manner as in Example
10. The obtained polymer had a melting point of 319°C, a
crystallization temperature of 273°C, a crystallization heat
quantity of 1.9 J/g, and a melt viscosity of 8 Pa-s.

Furthermore, 33.3 parts by weight of the mica was blended
with 100 parts by weight of the pellets and kneaded by using
a twin-screw extruder, and a wholly aromatic polyester
composition was obtained in the form of pellet. After drying
the wholly aromatic polyester composition at 140°C for 3 hours,
the molded article was subjected to injection meolding in the
same manner as in Example 9 through the use of an injection
molding machine, and as a result, moldability was excellent,
no cracks were observed, and excellent property in toughness
were observed. The results are shown in Table 2.

Example 12
A polymer was obtained in the same manner as in Example 9. The

obtained polymer had amelting point of 358°C, a crystallization
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93C ELE 966 Melting point (t) 69E ZZE 61.E 99C 9PC 98E 19 O9EE
ZEE dass fiber (Parts by weight) STOE E99

temperature of 307°C, a crystallization heat quantity of 1.6
J/g, and a melt viscosity of 9 Pa-s.

Moreover, 23.1 parts by weight of the talc Crown Talc PP
having an average particle size of 12.8 um manufactured by
Matsumura Industries Co., Ltd. and 30.8 parts by weight of
chopped strand ECS03T-786H having a fiber diameter of 10 ym and
a length of 3 mm manufactured by Nippon Electric Glass Co., Ltd.
were blended with 100 parts by weight of the pellets and kneaded
by using a twin-screw extruder to obtain a wholly aromatic
polyester composition in the form of pellet. After drying the
wholly aromatic polyester composition at 140°C for 3 hours, the
molded article was subjected to injection molding in the same
manner as in Example 9 through the use of an injection molding
machine, and as a result, moldability was excellent, no cracks
were observed, and excellent property in toughness were
observed. The results are shown in Table 2.

Example 13

A.polymerization,vessel provided with a stirrer, a reflux
column, a monomer inlet, a nitrogen inlet, a pressure reduction
/ outflow line was charged with the following starting monomers,
a metal catalyst, an acylating agent, and then nitrogen
substitution was started.

(I) 4-Hydroxybenzoic acid: 1041 g (48 mol%) (HBA)
(IT) 6-Hydroxy-2-naphthoic acid: 89 g (3 mol%) (HNA)
(ITII)1,4-phenylenedicarboxylic acid: 553 g (21.2 mol%) (TA)

(IV) 1,3-phenylenedicarboxylic acid: 91 g (3.5 mol%) (IA)
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(V) 4,4’ -Dihydroxybiphenyl: 710 g (24.3 mol%) (BP)
Potassium acetate catalyst: 110 mg
Acetic anhydride: 1644 g

After charging of the raw materials, a temperature of the
reaction system was raised to 140°C, and the reaction was
carried out at 140°C for one hour. After that, the temperature
was further raised to 360°C over 5.5 hours, and a pressure was
reduced to 5 Torr (namely 667 Pa) over 20 minutes, and then the
melt polymerization was carried out while acetic acid,
excessive acetic anhydride and other component having a low
boiling point were being distilled. After the stirring torque
reached a predetermined value, the pressure was changed from
a reduced-pressure state to a pressurized state via a normal
pressure by introducing nitrogen, and a polymer was discharged
from the lower part of the polymerization vessel.

The obtained polymer had a melting point of 354°C, a
crystallization temperature of 303°C, a crystallization heat
gquantity of 1.6 J/g, and a melt viscosity of 10 Pa-‘s.

In addition, 66.7 parts by weight of a glass fiber was
blended with 100 parts by weight of the pellets and kneaded by
using a twin-screw extruder, and a wholly aromatic polyester
composition was obtained in the form of pellet. After drying
the wholly aromatic polyester composition at 140°C for 3 hours,
the molded article was subjected to injection molding in the
same manner as in Example 9 through the use of an injection

molding machine, and as a result, moldability was excellent,
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no cracks were observed, and excellent property in toughness
were observed. The results are shown in Table 2.
[0051]

Comparative Examples 13 to 15

Polymerizations were conducted in the same manner as in
Example 9, by setting the kind of the starting monomers and
charging ratio (mol%) as those in Comparative Example 10,
Comparative Example 11, and Comparative Example 12,
respectively, as shown in Table 2. The obtained polymer of
Comparative Example 13 had a melting point of 338°C, a
crystallization temperature of 286°C, a crystallization heat
quantity of 2.6 J/g, and a melt viscosity of 10 Pa-s. The
obtained polymer of Comparative Example 14 had a melting point
of 335°C, a crystallization temperature of 291°C, a
crystallization heat quantity of 3.1 J/g, and a melt viscosity
of 20 Pa*s. The obtained polymer of Comparative Example 15 had
amelting point of 356°C, a crystallization temperature of 306°C,
a crystallization heat quantity of 3.0 J/g, and amelt viscosity
of 12 Pa-s.

Furthermore, 11.1, 25.0 and 33.3 parts by weight of mica
were blended with 100 parts by weight of the pellets. Each was
kneaded by using a twin-screw extruder, and wholly aromatic
polyester compositions were obtained in the form of pellet, and
then molded articles were subjected to injection molding in the
same manner as in Example 9, and toughness (cracks of molded

article) was evaluated. The results are shown in Table 2.
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In each case, cracks were generated in the molded articles.
[0052]

Comparative Examples 16 to 17

A polymer was obtained in the same manner as in Comparative
Example 14. The obtained polymer had a melting point of 335°C,
a crystallization temperature of 291°C, a crystallization heat
guantity of 3.1 J/g, and a melt viscosity of 20 Pa-s.

In addition, the blending amounts shown in Table 2 were
blended with 100 parts by weight of the pellets, respectively,
and kneaded by using a twin-screw extruder, and wholly aromatic
polyester compositions were obtained in the form of pellet, and
then, molded articles were subjected to injection molding in
the same manner as in Example 9, and toughness (cracks of molded
article) was evaluated. The results are shown in Table 2.

In each case, cracks were generated in themolded articles.
[0053] |

[Table 2]
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Clains [Caim1] A wholly aromatic pol yester, which exhibits opti cal

ani sotropy when it is nolten, conprising, as essential constituents, the
constitutional units represented by the following fornmulae (1), (I1),
(rer), (1v) and (V), containing, relative to a total of all constitutional
units, the constitutional unit (I) érgquannunt of 35 to 75 nol % the
constitutional unit (I1) in an anoun 01> 2 to 8 nol % t he constitutional
unit (I1l1) in an anount of 4.5 to 30.5 nol% the constitutional unit (1V)
in an anount of 2 to 8 nol% the constitutional unit (V) in an amount of

123 Lo eI 0Reh PSRRI, LA S et 1
anisotropy when it is molten, comprising, as essential
constituents, the constitutional units represented by the
following formulae (I), (II), (III), (IV) and (V), containing,
relative to a total of all constitutional units, the
constitutional unit (I) 1in an amount of 35 to 75 mol%, the
constituticnal unit (II) in an amount of 2 to 8 mol%, the
constitutional unit (III) in an amount of 4.5 to 30.5 mol%, the
constitutional unit (IV) in an amount of 2 to 8 mol%, the
constitutional unit (V) in an amount of 12.5 to 32.5 mol%, the
total of constitutional units (II) and (IV) being in an amount

of 4 to 10 mol%;
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(1v) -GAr3-CG (V) wherein Ari is Ar2is Ar3is Ardis , and
[(daim2] The wholly aronatic pol yester according to claim1, having a nelt
viscosity of Ix 105 Pa's or less at a tenperature higher by 10 to 40C t han
a nelting point of the wholly aromatic pol yester and at a shear rate of
1000 sec-1. [Caim3] The wholly aromatic pol yester according to claim1l1 or
2, having a nelting point of 300 to 390C. [Claim4] A polyester resin
conposition conprising an inorganic| r organic filler in an anount of 120
parts by wei ght or gp§s reLa%%yg%ggL 00 parts by weight of the wholly
aromati c pol yester according to ady one of clains 1 to 3. [Caimb5] The

pol yester resin conposition according to claim4, wherein the inorganic
filler is one, two or nore types seljpcted froma glass fiber, mca and
talc, and is contail&d i n erGreuRt-©F—20 to 80 parts by weight relative to
100 parts by weight of the wholly aromatic polyester. [Claim®6] A polyester

nol ded article obtained by di ng the wholly aromatic pol yester according
to any one of clains 1 to 3 t he | yester resin conposition according to
claim4 or 5. [CaimIly] T pestgf—ol ded article according to claimbé,

bei ng a connector, a CPU socket, a relay switch part, a bobbin, an

actuator, a noise-reduction filter case or a thermal fixing roll of OA

equi pnent. [C aim 8] The pol yester | ded article according to claim®6,

bei ng a pol yester uﬁpgr. [ O ¢ lnsy__ 1e_pol yester nolded article according
pol ye MR

to claim6, being a ste

V)  —O—Ar,—0—

wherein Ar, is

g @

AI‘2 is
Al'3 is

j , and
Ary is

:

[Claim 2] The wholly aromatic polyester according to claim 1,

having a melt viscosity of 1 x 10° Pa-s or less at a temperature
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higher by 10 to 40°C than a melting point of the wholly aromatic
polyester and at a shear rate of 1000 sec™ .

[Claim 3] The wholly aromatic polyester according to claim 1
or 2, having a melting point of 300 to 390°C.

[Claim 4] A polyester resin composition comprising an
inorganic or organic filler in an amount of 120 parts by’weight
or less relative to 100 parts by weight of the wholly aromatic
polyester according to any one of claims 1 to 3.

[Claim 5] The polyester resin composition according to claim
4, wherein the inorganic filler is one, two or more types
selected from a glass fibef, mica and talc, and is contained
in an amount of 20 to 80 parts by weight relative to 100 parts
by weight of the wholly aromatic polyester.

[Claim 6] A polyester molded article obtained by molding the
wholly aromatic polyester according to any one of claims 1 to
3 or the polyester resin composition according to claim 4 or
5.

[Claim 7] The polyester molded article according to claim 6,
being a connector, a CPU socket, a relay switch part, a bobbin,
an actuator, a noise-reduction filter case or a thermal fixing
roll of OA equipment.

[Claim 8] The polyester molded article according to claim 6,
being a polyester fiber.

[Claim 9] The polyester molded article according to claim 6,

being a polyester film.
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