10

15

20

25

I 1 METHOD FOR MANUFACTURING I M NVIiiNtIBWIil9l

*159159* VWHOLLY AROVATI C LI QUI D- CRYSTALLI NE PQ} Y

RESIN 5 Technical field The present inventionjmﬂm%mmmmmmw

to a nethod for manufacturing wholly aromati

li quid-crystalline polyesteri resin which has good'®%%*

color tone and excell ent nechanical properties and to

the wholly aromatic liquid-crystalline polyester

resin obtained by the nmethod. 10 Background Art

Ther notropi ¢ | i QMERHOTY HGH IMANUFRG TUESING 1 esi n

(hereinafter, called |iquid-crystalline polyester -

r eSWHOMLY REPMASXIT i IGU IIp@R Y9 TAEILINE tBOIYWESTERIIi RES IN

and excellent thernostability, and therefore, is

wi dely used for 15 manufacturing nol ded articles,

especially electronic conponents having thin and
Tedtbicpprfsesdch as fine pitch connector. LCP al so

has good nechani cal properties including good

rigidity, Tiexceldetintchefiveaki6asi S pESs t@008 G@Shod for
barrier properties and exhi bits high di nensional 20

mAACEH @EYr i iy ewh8 11 HOXe- =0 t] Bgui b (Fsy s £1 USLE BBlyester
only for manufacturing nol ded articles but also for

rd BT QREBRI MR ¥86481061%0r PEQEAICEEd NGl 1L | RBERanical
and filnms. Anong LCPs, there are sem-aromatic liquid

propdrysd 2l bhee B9l ¥est efns e85y NS A ROl LY qA5Q0RELStalline
liquid 1111 11 *G000QzZ* 2

polyester resin obtained by the method.
Background Art

Thermotropic 1liquid-crystalline polyester resin
(hereinafter, called liquid-crystalline polyester resin or
LCP) exhibits good flowability on molding and excellent
thermostability, and therefore, is widely used for
manufacturing molded articles, especially electronic
components having thin and small parts such as fine pitch
connector. LCP also has good mechanical properties
including good rigidity, excellent chemical resistance,
good gas barrier properties and exhibits high dimensional
accuracy. Due to those properties, LCPs are used not only
for manufacturing . molded articles but also for
manufacturing a variety of products including fibers and
films.

Among LCPs, there are semi-aromatic liquid-

crystalline polyester resins and wholly aromatic liquid-
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crystalline polyester resins. The former has aliphatic
noi eti es such as ethylene group and 1, 4-butyl ene group
in the nolecular chain, and the latter has little or
no aliphatic noieties in the nolecular chain. Anmong
them 5 wholly aromatic pol ygster resins are
preferably used because of their heat resistance and
good nechani cal properties. Though |iquid-crystalline
pol yester resin has excellent properties as descri bed
crapoiael 1ime pedivestey t6sdoseti mBhehafermaty has aliphatic
i nsufficient nmechani cal properties and col or tones due
ndietiedh seochemat widsy pon theuppahyicdndengingiedte group in
nol di ng step. In order to inprove nechanica
tipy opeyltdcasl af tdh@in,i quind: CEMst aldtber polyestigrt yesi br no
W01/ 81449 and JP 2003- 15 160716 di scl ose a net hod
afiphamiuf actetieg LGP ¢orprinsl8gulapolaHEr Zi NABHPr them,
nonomer conponents and | ow anmount of m nor
WwHHIIO) Y Nief bidd B0c COpBOReRteirn g iRILSEeEe Opr@fELEHBYN used
anount of al kali netal conpound, wherein the m nor

by MBS Zi e LONPRELAL +8s58teREEd FhAM §HEAIr RHBhARical
consi sting of 4-hydroxyi sophthalic acid, salicylic

prfdebt i35 hydroxy-2-naphthoic acid and =
2- hydr oxynapht hal ene- 3, 6- di carboxylic acid. However,

the meth a P r he KN
is diffi ?Sﬂlt 0 be @%%‘?%‘nga%ﬁgﬁ@t 2oL ?gif:ﬁgd regih, has

e AU 4Dl %ﬁo‘ﬂeﬂt‘l"eys%smﬁégcf?QEQ&i P@b&ée,agq{l{es YN 1 may

as carbon bl ack are not used for coloring the 3 resin.

sORRAAURE Qﬁa\‘}é‘eéﬁl?r g?ls%'ﬁ'idl%hl%o%mrﬁrbéjpeﬁr&@é %ies and

i nvol ve i npal rnmen nmechani cal properties or col or

cdiie  dugdo. hah po&acowqf%?tie&nﬁswgﬁééyresui@gg the

thernmal 5 degradation upon nol ding ‘are desired.

SRR R fogd oot on La | cren 1o

In order to improve mechanical properties of the
liquid~crystalline polyester resin, W001/81448 and JP 2003-
160716 disclose a method for manufacturing LCP comprising
copolymerizing major monomer components and low amount of
minor copolymerizing cdmponent in the presence of a certain
amount of alkali metal compound, wherein the minor
copolymerizing component is selected from the group
consisting of 4-hydroxyisophthalic acid, salicylic acid, 3-
hydroxy-2-naphthoic acid and 2-hydroxynaphthalene-3, 6-
dicarboxylic acid. Héwever, the method has a problem that
color tone of the resin is difficult to be controlled and
the obtained LCP is unsuitable for the use where coloring

agents such as carbon black are not used for coloring the
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conpri sing adm xi ng a benzoxazol e conpound into resins
in nolten phase. Japanese Patent Application Laid
Open No. 2 10 51524 discl oses a nethod for
manuf acturing LCP conprising adm xing organic
addi tives such as organi c phgsphorous conpound and
hi nder ed phenol conpound into resin before
pol ycondensati on reaction is conpleted. In addition,
Japanese Patent Application Laid Open No. H11-199761
relbimdi scl oses a nethod for manufacturing LCP which
conprises adm xing salts such as prinmary phosphate
(di hydr oggagehosphaf efhé s optolglens criystiabds mehich does not
pol yester resin by the use of extruder. Wth regard
idv lsedn iapaiahent! ofuinkenasi@d] | peopdPtpekyest efolor tone
resin, Japanese Patent Application Laid Open No.
dudB- G505 idjis clmsefcen det 961 69 NPEéBpELaBEHE ST and thermal
phosphorous acid or hypophosphorous acid and the

depiarla tsiadd uiddienedfdindtHrs egéasradd Japanese Patent
Application Laid OQpen No. H8-165411 discl oses a

met hod caomy | SenAdT Xigag k25 phitBheUSABBlE 8a846R Laid
as sodi um di hydrogen phosphate into 4 resins before

opRe] YePndensAtd O i $i SOIPd &4 ed. ndoNeY efo r R BRREScturing LCP
addi tives such as benzoxazol e conpound, organic

coRPRSRNIPUSIEPRPRYNG andh M ndes ed eaﬁﬁaﬁndcqm%uqdes@ﬂns in

not exert sufficient effect on inproving color 5 tone

moll%‘é‘#gﬁ}a@‘e thejdpdaved Nerymst abbbi § ¥a anch Vo a4l d)}]fgéﬂ No. 2-

In ad ion, by the nethod conprising adm xiI ng I mary

51805 @Pé@lcgéié@ygr %ﬁéeems%‘?t %n‘u@aﬁtﬁ%?.h@s P comprising

extruder LCP with good col or tone an

t%QﬁJantl% cap ey e %Bﬁlﬁl Y a8Qbt af. Qgiee;ﬂ%‘gphorous

resi ns upon onconde satio

cog% ul?l%i Sgﬁgr q’?‘ﬁ?cge T 'ﬁ%lnlo nggﬂﬁ f’oseg.lglcr? %@glplmbefore

evenly di sperse apanese

po@&%&%@g&%%yldﬁn'fgbéfi |S%r|qU| cry§%§05 mmiﬁh éadltlon,

sem - ar ona al |

TS eTp eI CANLPPLPSon Laid oOpen No. H11-199761

discloses a method for manufacturing LCP which comprises
admixing salts such as primary phosphate
(dihydrbgenphosphate) into liquid-crystalline polyester
resin by the use of extruder.

With regard to semi-~aromatic liquid-crystalline
polyester resin, Japanese Patent Application Laid Open No.
H8-53605 discloses a method comprising adding phosphorous
acid or hypophosphorous acid and the metal salts thereof
into resins and Japanese Patent Applicétidn Laid Open No.
H8-165411 discloses a method comprising admixing non--

fibrous salts such as sodium dihydrogen phosphate into
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15 applied to a wholly aromatic liquid-crystalline

pol yester resin because the inprovenent of color tone

can not be attained when the nmethod is applied to

whol Iy aromatic LCPs. The nethod disclosed in Japanese

Patent Application Laid Opeg No. H8-165411 has

simlar problens 20 with that of Japanese Patent

Application Laid Open No. H8 53605. Japanese Patent

Application Laid Open No. H3-165411 also discloses a
ra@ihodod o r&apdl pedbiieNgadisani sacefiPleced.

liquid-crystalline polyester resin conprising the step

of acyl atibwgveppomaraing paldyearR@denssnenht ke NBRARBKS zole

in the 25 presence of non-fibrous salts such as sodi um
cehpiei @gedr§ahi dOppbeppbaids HOMPRING t4es resHbiéB88 phenol

sem -aromatic |liquid- crystalline polyester resin nay

codb i d @EYn@@OéxerﬁgﬂﬁﬁieﬁbnEr@@%é&i:eénsﬁif&ﬁr§§ing color
flexural strength. Summary of Invention An object o

td® PEBEEBE IOV O h8w! A HA%hia iR hadhf 9b1atility.
manuf acturing a wholly aromatic liquid- c¢rystalline

IiP0lyR8 48, eShy WMhE 9006h 58! Worties Al JdMEAYRY primary

heat resistancé and sati sfactory nechani ca

pﬂﬁéﬁﬁﬁﬂé?jgigﬂﬂﬁﬁﬁédﬂﬂdﬁg§égefh?nEg?ngéiﬁ Y?ﬁéiggtkﬁder,

to~ provi y aromatic 'liquid-crysta

L) UEEheTaodLSLB1 8R! RS BY ! Jad it &, Waghl Yoot pe

aromatic 11 qui cry i ne polyester resin

s@i@?si%@é‘iﬁé’&mbéhgﬁsghe rg?i.&lclrfir}-g;e Hf .esfgéins upon

nventi on prOV|des a netho manufacturi ng a

vi des a : ract _
PR A AT GallhEE CbE ol o P QHEP Sl LEVellount. of
s 9 R 0f ﬁgﬂ‘ﬁéfg¥ggii g9€§gpgga§ sel ected fromthe

g go onatq ¢

Foup consistin

The method disclosed in Japanese Patent
Application Laid Open No. HB8-53605 which is directed to
semi-aromatic liquid-crystalline polyester resin can not be
applied to a wholly aromatic liquid¥-crystalline polyester
resin becausé the improvement of color tone can not be
attained when the method is applied to wholly aromatic LCPs.

The method disclosed in Japanese Patent
Application Laid Open No. H8-165411 has similar problems
with that of Japanese Patent Application Laid Open No. HS8-
53605. Japanese Patent Application Laid Open No. H8-165411
also discloses a method for manufacturing a semi-aromatic
liquid-crystalline polyester resin comprising the step of
acylating monomers and polycondensing the monomers in the

presence of non-fibrous salts such as sodium dihydrogen
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20 hydroxycarboxylic acid, aromatic diol and aromatic

di carboxylic acid, with an acyl ati ng agent, provided

that said maj or nononmer conponents conprise at | east

one of aromatic hydroxycarboxylic acid and aromatic

di ol ; and 2) pol ycondensi ng said maj or nononer

conponents of which 25 hydroxy group is acylated, 6

wherei n, the pol ycondensing step is carried out in the

presence of a netal di hydrogen phosphate in an anmpount
rlofsgha 6900 piowdased dihet heesol Al ngoreemer- oomednient $1iquid-

The present invention also provides a wholly 5
crysrmlling i quicd-yaststral | reeipol yesyer ¢xasibitobt @nigd poor

by the nmethod of the invention, and a wholly aromatic

- mddlpnika Lryssépsd i es pohylesier f1esiifatosPOShEtRN

conprising the wholly aromatic liquid-crystalline
sypohaestef Iesdm-dnthe invention. 10 DETAI LED
DESCRI PTION I n the present specification and cl ai s,

"liquid- i yshpétt nefpehreprysdmsiihvdreii@seid Sto provide
"wholly aromatic Iliquid-crystalline polyester resin”

a Uni€tssodt hESMi SEanspestdi By The Whaulg- CA¥shatibneliquid-
pol yester resin 15 manufactured by the nmethod of the

CHSSENTi iV s 1 ks @Xhibd § s an SR T 0gbsaMekb18PaseoaBd and
is that called as thernotropic liquid-crystalline

iﬂﬁ%d&@ﬁerhégﬁinﬂ@éﬂéﬂgﬁbeSk&haedéd%ﬂgfééyagyThﬁechanical
ani sotropic nelt phase can be confirned by 0 means
prfpsanvant i onal pol arized |ight system using

orthogonal light polarizer. In nore detail, by

obser vi ngry e SapBhecen dhe did ﬁt:@g@n@ndﬁ{vé‘ﬂﬁ{&%:ris to

at nosphere. The nmmj Or nonomer conponents used Int

PRSI 10 0 g er O e LSl oL o e
redQifd o ;WL d O the method and a wholly aromatic liquid-
crystalline polyester resin composition comprising the
resin.

The present invention provides a method for
manufacturing a wholly aromatic liquid-crystalline
polyester resin, comprising the steps of:

1) acylating the hydroxy group of major monomer components
selected from the group consisting of aromatic
hYdroxycarboxylic acid, aromatic diol and. aromatic
dicarboxylic acid, with an acylating agent, provided that
said major monomer components comprise at least one of
aromatic hydroxycarboxylic acid and aromatic diol; and

2) polycondensing said major monomer components of which

hydroxy group is acylated,
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di ol and aromatic dicarboxylic acid. Exanples of
conbi nations of the major nononer conponents nay
include: 1) two or nore aronmatic hydroxycarboxylic
acids; 5 2) one or nore aromatic hydroxycarboxylic
acids, one or 10 nore aromatgc diols and one or nore
aromati c dicarboxylic acids; and 3) one or nore
aromatic diols and one or nore aromati c dicarboxylic
acids. In a preferred enbodi nent, in the conbinations
whfreigbovéh®?) pelgrondehaingnosidrs dfs t heraiedatéowt in the
diols and that of the aromatic dicarboxylic acids are
presyamte o f ya resuml | dﬂﬁmdtmg@mdphmgphatel1neamohmeshérof 1-
resins conposed is nmainly of the major nononer
5 (hpre ridess axdhiyo 1o r vyt oiod 1 exdmdrmé r adompedfient €. mel t
phase dependi ng on the nononer conponents, ratio of

the monomies arbssenlenesreditsion bullisen pebvides a wholly
nmononers. The |i quid- crystalline polyester resins

ar@matie: driegeid-dhyetdl Dindrgol yadted tOsihoset£xheédiby the
20 anisotropic nelt phase. Exanples of the aromatic

mdtHDXpEar Pexy lirtratd idsh, Used as MBI PORERAtic liquid-
conmponents in the present i nvention include

c AR I OX YREINZO e ACT £h s 1R 3c dhisls Oy DeRZ ?é@mﬁ‘ﬁiglng the

salicylic acid (ortho-hydroxybe. nzoic acid

whrlydr oxym2t 28 uqaﬁtllaalc%y%%lam1%513/;96%5&:9&9%&9' &f the

acid, 3-hydroxy-2 8 naphthoic acid

idredtidroxXyphenyl - 4- benzoi ¢ aci d, 3 -
hydr oxyphenyl - 4- benzoi ¢ aci d,

DEAATRIYY epgdtei ol benzoic acid, and al kyl -, al koxy-

or hal ogen-substituted derivatives thereof as well as

ester forgy %ed%féfsaéde/esspéc%&@fo@%ﬁa HlaBfsd v1iquid-

hal i de derivatives thereof.
crystalline polyester resin" represents "wholly aromatic

liquid-crystalline polyester resin" unless otherwise
specified. The liquid-crystalline polyester resin
manufactured by the method of the present invention
exhibits anisotropic melt phase and is that called as
thermotropic liquid-crystalline polyester resin by those
skilled in the art.

The anisotropic melt phase can be confirmed by
means of conventional ©polarized 1light system using
orthogonal light polarizer. In more detail, by observing
the sample on the hot stage under nitrogen atmosphere.

The major monomer components used in the method
of the present invention are selected from the group

consisting of aromatic hydroxycarboxylic acid, aromatic
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t he above, para-hydroxybenzoic acid and 6-hydroxy- 2-

napht hoic acid are preferable in terns of controlling
properties and nelting point of the resulting Iiquid-
crystalline polyester resin. Exanples of the aromatic

“-diols used as a mmjor nmonongr component in t he

present invention include hydroquinone, resorcin,

2, 6- di hydr oxynapht hal ene, 2, 7- di hydr oxynapht hal ene,

1, 6- di hydr oxynapht hal ene, 1, 4- di hydroxynapht hal ene,
dih ¥' ardi heackmoedyid pdiseyytbhoBy Bic 1&cdd hydr oxybi phenyl

3, 4" -di hydr oxybi phenyl, 4,4'- di hydroxybi phenyl et her,

and al kylExang keaxy o for cbabogemiongbsdéft uitel major monomer

derivatives thereof. Anmong the above, hydroqui none

canpbrerdt s didy dircovbdéehenyl are preferable in terms of
good reactivity of the reaction m xture during the 20

1)palwoTes T Zed e N fRCESS }@;f@r@:@?@'aﬂb@i@ﬂid: escofis} he
resulting liquid-crystalline polyester resin.

2)Exanpl esr ohotbe AFaEtiE AyveidRPOArtoxAaiids HEelds, a%re or
najor nononer conponent in the present i nventi on

nd | dfemi €1 €PREBAkI GraLi he | 2PN i LrAfd €hc 2¢8cdPhoxylic
napht hal enedi car boxyl i c acid,

ach,d ;nagHy hal enedi car boxylic 9 acid,
2, 7- napht hal enedi car boxylic acid, 1,4-

3)naght ha)engdi-gardnyd d £ aghda s4. é‘ndd'och%r boxy R phenytomatic
bIS(4 car boxyphenyl ) et her, bi s(3-carboxyphenyl) et her

diddbAJMlc adldOxy- or hal ogen-substituted derivative
thereof” 5 as mell as ester formng derivatives

th f h C [ ;
2, grﬁgpht hal ene ({Fecata%g %%ﬂlﬁ% g#é %%fg?ﬂgﬁnatlons ot
aﬂﬁy€m29f09m§f0|hbﬁgtrEﬁ&gﬁ%? EPerBSﬁEF§§ d€Als and

resi stance, nel ting polnt

th ecs%Fes X 'ngﬂa%rﬁté‘l%é ?ng Staedfl& S

' 1stentlally
e preferre lons of t e

qggﬁpner conponents may i ncl ude; a) par a- hydroxyben20|c
d/ 6-hydroxy-2-napht hoi ¢ acid,

The liquid-crystalline polyester resins composed
mainly of the major monomer compbnents may or may not
exhibit anisotropic melt phase depe.nding on the monomer
components, ratio of the monomers and sequence distribution
of the monomers. The liquid-crystalline polyester resins
of the present invention are limited to those exhibit
anisotropic melt phase.

Examples of the aromatic hydroxycarboxylic acids
used as major monomer components in the present invention
include para-hydroxybenzoic acid, meta-hydroxybenzoic acid,
salicylic acid (ortho-hydroxybenzoic acid), 6-hydroxy-2-

naphthoic acid, 5-hydroxy-2-naphthoic acid, 3-hydroxy-2-
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b) para- hydr oxybenzoi ¢ aci d/ 6-hydroxy-2-napht hoi c
aci d/ hydroqui none/ 2, 6-napht hal enedi carboxylic acid
15 c¢) para-hydroxybenzoi c acid/ 6-hydroxy-2-naphthoic
acid/ hydroqui none/terephthalic acid, d)
par a- hydr oxybenzoi ¢ aci d/ 6-fydr oxy-2- napht hoi c
aci d/ 4, 4" -di hydr oxybi phenyl /
2, 6-. napht hal enedi carboxylic acid 20 e)
par a- hydr oxybenzoi ¢ aci d/ 6-hydroxy-2-naphthoi c aci d/
nahhthadidydreediyhi phdnyhidrrexegphiehylli-d -dendoif) acid, 3'-
par a- hydr oxybenzoi ¢ aci d/ hydroqui none/ 2, 6-
hythik e eenelct syl d ¢ aeiid, Q)4 patipd hyglyeehehz®+Benzoic
aci d/ hydroqui none/ terephthalic 25 acid, 10 5 h)
adiat,a- hysi@xybgnroie, aci di kbxd/— di hyrdr oxtyhi phemyshb2t btuted
napht hal ene di carboxylic acid, and i)
deparartintl PXYREREOEC ACT (é1 %, 45 dbbyEF OrhimabeNYdérivatives
terephthalic acid. Anmong the above, conbinations of a)
such €ds bsBer GHAPOLYDEI $a0QRRN | $d MOy PRI P 1Y EhE¥¥BENZOI fimong
acid and 6- hydroxy-2-naphthoic acid as nmaj or nonomer
tHRONPEBSHE S AR raPhIRIARIR YD itdhat 2 608t I @lld NJsikedroxy-2-
melting point and "noldability of the resulting resin
ndﬁﬂiﬂaﬂy'Qkﬁ@.aa&%S'PrégeW%bﬁegoQﬁ neebaBi C8F  controlling
properties. The whollTy aromatic liquid-crystalline :
- resi ; nt ,ienv i 0 € 1iquid—
e o PG Bkl FE  Re RL g Brauic

cﬂyyﬁgyyfﬂékﬂg¥y%ﬁ§éyﬂfgginthe noi ety or bondi ng does

not 1npair ‘th ect of the 15 present invention.

Ex I : : ‘ . .
bondi ng 14 The e ar 6081 iHH ££5; tB2s, JUELYa8" 2 major
mohlo renec%ln%&g{elré?nd i 4 Hgan%é%entm I G}GL5LE 1diol Sinclude

such as ohexanedi ol ,

hybrdoislopexanedigpihgnol , , agof®t |, §roxynaphthalene, 2, 7-

dihydroxynaphthalene, 1, 6-dihydroxynaphthalene, 1,4-
dihydroxynaphthalene, 4,4'-dihydroxybiphenyl, 3,3'-
dihydroxybiphenyl, 3,4'-dihydroxybiphenyl, 4,4°'~

dihydroxybiphenylether, and alkyl-, alkoxy- or halogen-
substituted derivatives thereof. Aﬁong the above,
hydroquinone and 4,4'-dihydroxybiphenyl are preferable in
terms of good reactivity of the reaction mixture during the
polymerization process and good propertigs of the resulting
ligquid-crystalline polyester resin.

Examples of the aromatic dicarboxylic acids used
as a major monomer component in the present invention
include terephthalic acid, isophthalic acid, 2,6~

naphthalenedicarboxylic acid, 1,6-naphthalenedicarboxylic
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hydr oxyam nes such as p-am nophenol, aromatic di am nes
such 20 as p-phenyl enedi am ne, aromatic
am nocar boxyl i ¢ aci ds such as p-am nobenzoic acid,
mer capt o- aromati ¢ carboxylic acids such as
4- mer capt o- benzoic acid, arogatic dithiols such as
1, 4-benzenedi ti ol and hydroxy aromatic thiols such as
4- mer capt o- phenol. 25 The proportion of those
nononers based on the 11 5 total najor nononer
acighponent s2, T-naphtlos htnadboatbokylaconat i cacid, 1,4-
hydr oxycar boxylic acid, aromatic diol and aromatic
najitcardioxydd ccackhak vy 5ipr ef esabdly no aApdé-thaarborpb¥phenyl,
and nore preferably no nore than 3 nol % According to
b itshie! et Mok e e gled 1y | N ils (@Hokrowysitaidylnether and
pol yester resin of the present invention, the ester
aldondi ngalasrRiyg tde RADYgeHesGhEBeduFBAOMRIr IGRIGNENtBereof
are produced in the polycondensing step. The

asPOk¥TONARNSA 41k ST EPrBY gD QI GARFd ity Ut t REPBEEW t mﬂd}eg the
10 nmet hod known as nolten acidolysis nethod. In the

auBd entaskgnknai s cmeidied, ahhe Wl’&l‘?&leeneheélégrngyllc
give nolten solution and then the solution is reacted

adi® HNE PPLEERaBOLYHBS +eThe @@rEEhEEBQf¥h§afﬁéeﬁecHthcal
under vacuumto facilitate renpoval of-the volatile

proptQAUCT shsalehrag i 868hEE , afled QM MR BN L] aﬁl@ﬁdéﬁlllty
the final stage of the pofyconden5|ng step. In

of‘TQtHéoci‘égultﬁeh BSRNM G M éPPleQV%D?ﬁé‘{@EtPééDH
l'iquid- crystal i ne polyes resin enpl oys ihe
mol ten agi et h qgﬂgqﬁﬁgt [
firstly sdgﬁﬁcted to aggfaﬁ?%%fg?gggﬁhereln Jf the

ma%qr%hon@gyr&w&ﬁpgqn j oL % d. the |ike of the

monomer conponent are acy cordlng to the

yP I
) PSR E B s e RE) o BB R (e ho B Cacia,
b)Acﬁgkg—ﬁ§H§ X%%G%Q%lc acid/ 6é-hydroxy-2-naphthoic acid/
hydroquinone/ 2, 6-naphthalenedicarboxylic acid

c) para-hydroxybenzoic acid/ 6-hydroxy-2-naphthoic acid/

hydroquinone/terephthalic acid,

d) para-hydroxybenzoic acid/ 6-hydroxy-2-naphthoic
acid/4,4'-dihydroxybiphenyl/ 2, 6-naphthalenedicarboxylic
acid

e) para-hydroxybenzoic acid/ 6-hydroxy-2-naphthoic acid/
4,4'-dihydroxybiphenyl/ terephthalic acid,

f) para-hydroxybenzoic acid/ hydroquinone/ 2,6-
naphthalenedicarboxylic acid,

g) para-hydroxybenzoic acid/ hydroquinone/ terephthalic

acid,
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25 nmonomer conponent is preferably prepared in the

step. 12 Preferable acylating agents used in the

acylating step of the present invention are anhydrous

fatty acid with 2-5 carbon atonms. Anong the anhydrous

fatty acids, acetic anhydriide and propioni c anhydri de

are preferable since the 5 boiling point of the fatty

aci d generated during the acylating and

pol ycondensi ng steps are sufficiently low and the
h)f apbtyaabiydsoayberasyct cacidt i K, dd -aith ydroixydp itdheenyl/ 2, 6-

pol ycondensi ng step. The acylating step may be carried
nagittHayl eareaciicuyrbdty I e amibreandonponents with the

acyl ating agent at a tenperature of 100-200C,
i)prefeandtyyd2OxbefzoTbe nmaEcdid/ amodnd ' efihpéroxybiphenyl/

acyl ating agent nay be 0.8-1.5 fold, preferably :
tekdphbhd fidd dhifd t he total nol ar anount of the

hydr oxy, am no and mercapto groups of the nonomer 15

conponentzssaonkh et élr abo@e , ofcdntte racyilaid NgrShep tilye), i.e.

vary .depending on the nononer conponents, vol une of

copRf iRad | CompyesSehg angdathenlikexapdnizpigenerald thed 6-

step may be carried out for about 30 mnutes to about

hy& XY - b AN it | BEigt efs Wﬁ)ﬁp@% Rt beed ddtddnedlts are

|l east 70 nol % preferably at least 80 nol % nDst

privrefieiall v 2 least Qw2 alg t hendongees sn ggﬁﬁgnt and

acyl at abl e groups are converted to the acyla

mo TGRSy P EPehll e Sl ¢ ey aexhiat %&DEQH@&&E@” Peresin
nmeasur ed by a conventional nethod 25 such as that

witl RBJd A P rmnGe, dd qui g Chr omat ography a 13 or

gas ‘chromat ography. "After the acylating step is

ermi nat adhe Uifo1 193GLEAREFLX LIS, & SUN 0Lt d Opbligestex

pol ycondensi ng ste e pol yco sl ng step may

reS3 IS8 PHE LR eLRAtSAMyention may have aliphatic moiety,

alicyclic moiety, amino bonding or thioester bonding unless
the moiety or bonding does not impair the object of the
present invention. Examples of monomers which provide such
moiety or bonding to the LCP are aliphatic diols such as
ethylene glycol and 1, 4-butanediol, alicyclic diols such as
1,4—c§clohexanediol, 1l,4-cyclohexanedimethanol, aromatic
hydroxyamines such as p-aminophenol, aromatic diamines such
as p-phenylenediamine, aromatic aminocarboxylic acids such
as p-aminobenzoic acid, mercapto-aromatic carboxylic acids
such as 4-mercapto-benzoic acid, aromatic dithiols such as
1,4-benzeneditiol and hydroxy aromatic thiols such as 4-
mercapto-phenol.

The proportion of those monomers based on the
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5 reaction vessel as that used in the acylating step
or in another reaction vessel after transferring the
acylated mxture to the vessel for pol ycondensing
reaction. The condition of the pol ycondensing step nay
vary dependi ng on the nonomgr conponents, and the
kind and 10 anount of the catalysts to be used. In
general, the reaction may be carried out at a
tenperature of 200-400C, preferably 300-350C and
taoilt | meeibrintmdndher st compagent ©F que. és reathed dwotthe of
predetermned level. In order to facilitate distilling
amnna tie Hydtyxyddriack gl denet bid pda doma bgct Heol eandli @pomatic
the pressure of the reaction nmay be gradually reduced
ditca il 1D0at@dTois pEefklabllgnmes ahvie ithdmcheassl® and -
Rapi d pressure reduction at the initial stage of the

mdYd YOETeNs NG 156 efo SAoLh sh b® m@ypl ded in order to

prevent undesirable distillation of the 20 unreacted

nmonomer s Adid 116y reaCth &M & Mot MmiREr SBLBPIN T 11 quia-
the present invention, a catalyst nay be used in the

criRABLIONARNSHAYyEEERr irfsd@Siddthe EX3MRIeE Ofnddirion, the
catal ysts include organic tin conpounds such as

esHed dndidy HXdritehd ehe Al y! dééE‘r%é@eﬁlongrﬁe?ngoxggonents

diaryl tin ‘oxide; organic titanium conpounds such

arkt tigrpiubedi oxigle, &g i NORY1 yddhQShgengal kKOKYp . The
titanium silicate and titani um al koxi de? al kaline. or

pARIdg S h st aha?/al beOf c SAF POXYIdie: _agil%rﬁ_;ucui@i the
sal't (eX.

pot assi um acet at e; s of 1nor gani ¢ acl

nefF3Rgant sscaye. o6 gk Boal ysispeh o Lew s e
f I : ti
oot oik leEielust adien 6 CoEL | oy Pifonge axe

preferably be 1 nore pre

nBRBESEES v o oLal JIRAUELE, 40 I HhecE! e on s
relaicq:léidd't%r ygsf@élljngft&?l%8§§ﬁérr. eSi’I%’e tn[éechod may be carried
out under vacuum to facilitate removal of: the volatile by-
products such as acetic aclid or water generated at the
final stage of the polycondensing step.

In the method of the present invention for
manufacturing liquid-crystalline polyester resin which
employs the molten acidolysis method, each monomer
component is firstly subjected to acylation step wherein
the hydroxy, amino, mercapto groups and the like of the
monomer component are acylated. According to the present
invention, the acyl group having 2-5, and preferably 2-3
carbon atoms may be used in this step. Acetic ester of the

monomer component is preferably prepared in the step.
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pol ycondensing step is carried out in the presence of
a netal dihydrogen phosphate. The netal dihydrogen
phosphate used in the nethod 15 of the present
invention is not limted and al kali netal dihydrogen
" phosphat e and/ or al kaline earth netal di hydrogen
phosphate are preferably used in terns of nechanica
properties of the resulting resin. Alkali netal
di hydrogen phosphate is especially preferable in
ternms of Ryooferxablbe alPldoiwgodgéhesresalt ingthesaoylating
Exanpl es of al kali netal dihydrogen phosphates
staxc |af e:rso i e ah thyititogeni phospdasehygpbassfatty acid with
di hydrogen phosphate and |ithium di hydrogen
2fhaspitadre. aomeg t Amonabahe, =ddidroul hfsit bgeacids, acetic
phosphat e and/ or potassi um 25 di hydrogen phosphate is
ardspidicl [andrptepabhéci BnheH¥E def alfe gOOSr £OATe tONBce the
of the resulting resin. Hydrates of these salts nay
ballsagepesed Tre ameuntaekymehaliqdi hrdeegesdphagphate the
added to the reaction is preferably 1-5000 ppm nore
adyneftaraplan b pdl AU LM AN ross Pref ernabl ¥idRt10096ow and
ppm based on the total weight of the nononer
theonparent sacThe netal &idydriggensiphasphat e cthoubdrB8g the

added to the reaction system before the

Ipﬂ@d&ﬁ@ﬂﬂﬁ@i&ﬁﬁﬂepis term nated. In nore detail,

" metal di hydrogen phosphate is 10 preferably added

before stiard ig e RPI NGNS I 1Y SALPiedBLE by reacting
preferably duri'ng the acylating step and nost

tnRf ehehahby, UBRR.SLALL Ngithe apyl ALL99 23488 Sagbhgt_ at a
t he d nl'y in

nmet al di hydrogen phosphate is ev I'sperse

te%n RratfRet iph ﬂ?beflélé@°é‘!‘dg?}@h%%g@goﬁztdlﬁ_éoe’sd' n g%é NBolar

e 15 reaction Is avol de onvenient to

anbi e tA g}é;ydémegggggggﬁggggﬁe 0 r&ﬁgf rbeea0t69@-y?§f§kold,

si mul t aneou nono conponents.

pr?e8BRQdi 11esl: Of ERe P ESePh el R Qo1 8 amount of the

hydroxy, amino and mercapto groups of the monomer
components.

The duration of the acylating step may vary

_depending on the monomer components, volume of the reaction

vessel and the like and in general, the step may be carried
out for about 30 minutes to about 2 hours.

Acylating step may be continued until at least 70 |
mol?, preferably at least 80 mol%, most preferably at least
90 mol®% of the monomers having acylatable groups are
converted to the acylated monomers. Proportion of the
acylated monomers can be measured by a conventional method

such as that using High Performance Liquid Chromatography
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| east one m nor copol yneri zi ng nononmer sel ected. from

the 20 group consisting of 4-hydroxyi sophthalic acid,

salicylic acid , 3-hydroxy-2-napht hoic acid and

2- hydr oxynapht hal ene- 3, 6-di carboxylic acid in an

amount of 1-5000 mmol % based3on the total nononers

the maj or nononer conponent may be copol ynerized in

the presence of at |east one nore alkali 25 netal salt

selected fromthe group consisting of sulfate, 16 5
orraydnAimndicgrdonat e, nitrate, carboxyl ate and

hal oid in . an anount of 10-3000 ppm of based on the

total noroftesr componetybatimovi sedpt hag tberminated, the

copol yneri zi ng nononer is not the mgjor nononer
recoipiorentixAcran ial kalbjeeted sal ttheal @l yesd@hsing step.

sul fate, especially potassiumsulfate is preferable
THen pelysoaliegedtig NEEdANNEAl PpeOpEA#tEsd obutthein the same

resulting resin. Wien an alkali netal salt such as
reQiion aces 868 3 UStatdSusédt ahysilse f 8EylLB€ing step or in

pol ycondensi ng step, the above anount of 10 al kal

an®Rir sakbcits odet eepkBed by subturagid M4y amblent acolated
catalyst fromthe total anount of the salt used for

mildi®1r £ OROI BSHEE Y d PN o I NS0 T AR &P Oh Y MBELEL D,
nmononer may be added to the reaction Systemat the

start of dhe agydatifD St ephe ol posthehs MhEhstbs ma%evary

maj or nmonomer conponents. The al kKali netal Salt may

de%@ﬁﬁridgo bhe ERRCUMOAAEX! WsSnShdht anecdisd Y tMd Niik®  andg
metal dih The

ydrogen phosphate as described above.

addutt do@r yehal | e, PPl yestel Lesi As8By be 1,20 Qhlained +he

fromthe polymerizing reaction vessel in noltén state

re%!zs%iryno e teasws?psuceta% Jltﬁéﬁ%y%% , éﬂda?szooIgsw’c,

I quid-crystalline polyester resi If desire

pr%%r%%l‘é}sj DR 4¢P Phagey PUBIAZEE | O0n i Chihe  stirring
torque is reached to the predetermined level.

In order to facilitate distilling out the fatty
acid generated during the reaction, the pressure of the
reaction may be gradually reduced to about 100-10 Torr as
the temperature is increased. Rapid pressure reduction at
the initial stage of the polycondensing step should be
avoided in order to prevent undesirable distillation of the
unreacted monomers from the reaction system.

In the method of the present invention, a
catalyst may be used in the polycondensing step, if desired.

Examples of the catalysts include organic tin

compounds such as dialkyl tin oxide (ex. dibutyl tin oxide)

and diaryl tin oxide; organic titanium compounds such as
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heating the resin to 250-350C in substantially solid
state 25 under inert gas flow of or under reduced
pressure. 17 The present invention further provides a
liquid crystalline polyester resin conposition
conprising the above-descrijped |iquid-crystalline
pol yester resin. The 1liquid-crystalline polyester
resin conmposition obtained by 5 adm xi ng one or nore
desired additives may be used in a variety of fields. ,

tiBenplres dicaddiet,i vesntimaty may rihexadei, xeda Mitdzty t Bhetanium
l'iquid-crystalline polyester resin include fibrous,

sipicdtarand pattntuhatd koxilder;s and lomd ednf 9L kgDENESearth
10 Exanples of fibrous fillers and/or reinforcements

menByl | Bl vde Yl assbbkPeic sididcaswdhimaga ddhedsial uskBaate;
fiber, carbon fiber and aram d fiber. Anong them

sglltass of | higtorgampief edcdy used besayse ahd tgig@@ds acid
bal ance of physical properties and cost. 15 anpl es

cafalydd | afucer partiewdat edid | gex. aB{Or and haloganated
reinforcenents nmay include talc, mca, graphite,

hy¥d st ofdst e, uepl ci um carbonate, dolomte, clay, glass
fl ake, gl ass beads, barium sulfate and titani um oxide.

Anong t herrabosgoudt ass thRelalts 10/:8f e/ahl s t@oﬁﬁgcﬁéﬁétion

it contributes reducing cost and controlling the

i opar tqi t re ti j -
mé@ﬁﬁkbﬁf@ﬁébw per ties o thsm, esHk &r{&&fjg;?%‘foeirt Ly 20-200

s and/or reinforcenents may be a
pponl BHELStald e PoIySsd L4 €Si n conposition of the
present invention in an anount of 0.1-200 parts by

par L. by el GRS 18 6T Che 1 aordk ary et et Inet RaryBere fof

mdﬂﬁ%d&tu&ﬁg&ﬁea@“@ﬂ%%idgEﬁg%%fgghh%rSg%ﬁ%@%%er hEesip, the

relnforcg nts is re thi 0 part y weig
poq?dﬁﬂaéﬂéﬂh fsEgg G%?”%Lkpg?b'gﬂh?'iér%§&§lﬁkggence of a
pol yester resin conpositron tends to be
metal dihydrogen phosphate.
The metal dihydrogen phosphate used in the method

of the present invention is not limited and alkali metal

- dihydrogen phosphate and/or alkaline earth metal dihydrogen

phosphate are preferably used in terms of mechanical
properties of the resulting resin. Alkali metal dihydrogen
phosphate is especially preferable in terms of gobd color
tone of the resulting resin.

Examples of alkali metal dihydrogen phosphates
include sodium dihydrogen phosphate, potassium dihydrogen
phosphate and lithium dihydrogen phosphate. Among the
above, | sodium dihydrogen phosphate and/or potassium

dihydrogen phosphate is especially preferable in terms of
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5 decreased or the ablation of the cylinder or die of
the nolding device tends to be increased. The
liquid-crystalline polyester resin conposition
according to the present invention may further be
adm xed with one or nore addigives, which are 10
conventionally used for resin conpositions, if
desired. For exanple, nolding lubricant such as
hi gher aliphatic acid, higher aliphatic ester, higher
gald ptatéx bomeepf hhgheresallitphat irestici d ngydtasastof these
(wherein, the term "higher" neans 10 to 25 carbon
sadttone)gy polssibeoxased and 15 fl uorocarbon resin;
col orant such as dyes and pignents; antioxidant;
thermal stiebidnaert &V mdisal belitydaogest pho Sphagenadded to
and surface active agent nay be adm xed. These
thaddi ¢aesomay she raddathilyy the500 Qupgmer weirdd | peferably 5-
pol yester resin conposition of the present invention
3000 apramuhimadt 2 dEDO Iy Pt 500y pEh IBhiseBr 6hetBB! Yotal
0.01-0.5 parts by weight per 100 parts by wei ght of
weliltgrt iofuitthret mysicd # Neomgsnaress er resin. Ml di ng
| ubricants such as higher aliphatic acid, higher
al i phat i riRstrefta lhi dihefd @ A s pied te NBAGh1§abE fded to
25 fluorocarbon-type surfactant may be added to the

- thRel Lehst0bnl% e | uirdyer Yeha! IAde, RUYESILE168Sidtep is

or the liquid- crystalline polyester resin conposition

teafiofae s3Ubj etd i hgret REtReh| eh thQ tﬂ%ﬂﬁ}%é}g PhOSES2te is

so that the agent adhere to the outer surtace of the

prREieh@bl b diged i guirdrer At ine PALY @¥8/cdiRfldsing step,

conposition of the present invention may “conprise one

mo®e 'E¥é¥é¥531§onéhrﬁﬁ§inﬂH@““E@ﬁ%?H?%gssskgﬁé ﬂﬁd most

addi tional resin conponent does air t ect

prefretB® 1R eSgn kB %Eﬁhﬁng@a%kg%tgﬁlg} Lketég{gdlsg' t the

resin conmponents 10 incl’ude ther I"as resi NS suc

me8COATESSR) VERERerghoUE B 0® AUbikiBea 1n tne
reaction mixture and coloring of the resin during the
reaction is avoided. It is convenient to add the metal
dihydrogen phosphate to the reaction vessel simultaneously
with the major monomer components.

In one embodiment of the present invention, at
least one minor copolymerizing monomer selected from the
group consisting of 4-hydroxyisophthalic acid, salicylic
acid ,3-hydroxy-2-naphthoic acid and 2-hydroxynaphthalene-
3,6-dicarboxylic acid in an amount of 1-5000 mmol% based on
the total monomers the major monomer component may be

copolymerized in the pj_:esence of at least one more alkali

metal salt selected from the group consisting of sulfate,
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pol yphenyl ene et her and denatured derivatives thereof,
pol ysul fone, pol yethersul fone and pol yet her i m de and
t hernosetting resins such as phenol resin, epoxy resin
and 15 polyim de resin. The anopunt of the additiona
resin conponent is not |imiteed, and may be determ ned
dependent on the intended property., Typically, such
additional resins may be added to the
l'iquid-crystalline polyester resin conmposition in an
carpumtef Bicd@bbpaats, bypiweiaget, c2iboxgflatabland hdDOid in
parts by wei ght per 100 parts by weight of the
an i gmbdncr ysf alllo-3@ 0pol yest ef riessed Bme the total monomer
l'iquid-crystalline polyester resin conposition used
cdnpdrients egErdvide@nthoan ey depobiménedinhymeden8s is not
fillers, reinforcenents and other resin 25 conponents
tHe nidyeodt imphsher ysémbpdhaet pol yester resin and 20 nel t
kneadi ng the m xture using a kneadi ng machi ne such as
Banbury msean kalgederr , méthyl eS80 eva sl UdefetdIM Bul fate,
screw extruder or the |like. The liquid-crystalline

esfpdieslilef pEMIENUntNELESe | IYigrerysilei N8 POLNESHEr good
resin conposition obtained by the present invention

meBharie a0 gedpesitiasd §enveld i eRall tiRlgt PBLULANY  When an
process, preferably injection nolding, =~ conpression

all®Rl1di NGretet r s BN Nl NG ANds DY Oy ML FiPre T use  as
nol ded article obtained according to the present 10

caltra\a%ﬁsorf@f erpar bbeykahqeashil ekpT® @Hea%twwgamount of
parts of electric and electronic deV|ces machi nes

aldRd auhOFPPi kgst iEXadi et Prege %hb't@‘é%%tl'n%n ife amount

further described in reference to the tollow™ng

fB&GHH%Il%t Theodh 0£ﬂ18%88a15aﬁéﬁme' 8% R sggle@qf‘sdeci Ofor the

lustrate the invention and are not to construe

cob%ﬂ I1i 4G gcope of the invention. In the exanples
paraneters were neasured as follows. < Melting

Vi SCOSI1Y}2 minor copolymerizing monomer may be added to
the reaction system at the start of the acylation step
together with the major monomer components.

The alkali metal salt may be added to the
reaction mixture simultaneously with the metal dihydrogen
phosphate as described above. |

The liquid-~crystalline polyester resin may be
obtained from the polymerizing reaction vessel in molten
state and processed to give pellets, flakes or powders.

The liquid-crystalline polyester resin may be, if desired,

-subjected to solid phase polymerization which comprises

heating the resin to 250-350°C in substantially solid state

under inert gas flow of or under reduced pressure.
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The nmeasurenment was carried out with capillograph, 20
Type 1A (Toyo Sei ki Sei saku-Sho, Ltd., Tokyo, Japan)
using 25 a dice of nozzle dianeter of 0.7 nm and of

nozzlie long of 10 mm Melting viscosity was neasured

at 270C and at a share ratgof 1000 sec-1. < Melting
point > The differential scanning cal orineter Exstar

6000 21 (Seiko Instruments Inc., Chiba, Japan) was

used. LCP sanple to be exam ned was heated at a rate

of 20C miThe eprasenendavbetibe Feakhekmgowiades a ligquid-
recorded. Thereafter, LCP sanple was kept at a

crhyeipelrlaing e 2Ok gt du ghess ihancdmpdsbtion 1lOombAukERg the
Then the sanple was cooled to room .tenperature at a

abaates-ds AE4d nutieuadad driyeta lneedpaygebtedt #4€iSaMe The
rate. Endotherm c peak found in the final step was

lﬂ@ﬂﬂﬂ“ﬂﬁyéﬁhlﬁhﬁéUﬁop9é§ter<r@@hheQ%ﬁ?d%iHldH“bE%éiﬂed by
shaped bending test piece of 12.7 X nm was

ad¥lxdegy Ush8Y drNj 86+ O rdidn ta JRLHL $s ( R¥Re B4 a%a&ln a
Sum tono Heavy I ndustries, Ltd. Tokyo, Japan). L*,

vaiddy omltie1fs the test strip were neasured using
color-difference neter (Type CR 200, M NOLTA)

Whi t enes sy gk v U@f\/\é\‘ﬂitﬁ%le%mvﬁ{ﬂi ush g btehea;dmlxé’d with

and b* values. < Flexural strength > The flexural test

thd I 1B o0 g1e L s t31d thel 2pb19@st g@%gﬁd YskMdde fibrous,

i nj ect’ion nDIdlng machi he (UH 1000-1 N sse

ldﬂé%yéf3Jﬂ1 é?lé%é flfférshﬁgﬁ 95%E¥Brc;m§n@9

[ exur al strengt test was carrie according t

ASTM D E%Amé: 1 dZ Uk Xﬁ%é’%fﬁ@rgrﬁaﬁ?fgcﬂ@' Pglﬂfg‘l‘cements

strip of 63.5 x 3.2 nmm  was

mahy €6k138eM0LYLag MegRLpe (Lrh 18902110, 1, flber, alumina

fiber, carbon fiber and aramid fiber. Among them, glass
fiber is preferably used because of its good balance of
physical properties and cost.

Examples of 1lamellar or particulate fillers
and/or reinforcements may include talc, mica, graphite,
WOllastonite, calcium carbonate, dolomite, <clay, glass
flake, glasé beads, barium sulfate and titanium oxide.

Among the above, glass fiber is preferable
because it contributes reducing cost and controlling the
mechanical properties of the resulting resin.

The fillers and/or reinforcements may be added to
the liquid-crystalline polyester resin composition of the
present invention in an amount of 0.1-200 parts by weight,

preferably 10-100 parts by weight per 100 parts by weight
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25 Nissei Plastic Industrial Co., Ltd., Nagano,

Japan), |lzod 22 inpact value was neasured using the

test strip according to ASTM D256. In the exanpl es and

conparative exanples, follow ng abbreviation are

used. 5 SA: salicylic acid HigP: 4-hydroxyisophthalic

acid BON3: 3-hydroxy-2-naphthoic acid BON3, 6:

2- hydr oxynapht hal ene- 3, 6- di car boxyl i c acid POB:

par a- hydr oxybenzoi c acid, which may contain bel ow t he
oflOthet édtiudd-kiryistt a(l By nee atsl yi s tamghereid or mdifcethe amount

liquid chromatography) of SA and H P, and which may
ocftditaai il lmss dridfo A ppin {elet @ndérelds bis ahone cthan 200 parts

absorption spectronetry) of potassium and sodi um '
byBONG i ghtydr oky- 2mpaghbheti ¢ yaciod, whech meyuTiontid@i nliquid-

below 15 the detection Iimt (by neans of
cvisgieldeirder npotgektgui d reghinoned O ey owf BaN3dsandto  be

BON366, and which may contain |ess than 1 ppm
dddiasardedoby taleonis]l 2bs6f pbifonchspegliiagelr Yor ofiie of the

pot assi um and sodi um HQ hydroqui none, which may

mAQitra) Hdeisse thaitd Pme 2thdeeieed ed by atonic
absorption spectronetry) of potassium and sodi um

TPA: terepd hali QJ.%{Ul@:-chQ@lmecom apB1lessetrhan lresin
ppm (detected by at om ¢ absorption spectronetry) of

% 2§hgx s%nja A3 RB (A% further
(193 g) HQ (123 g), TPA (19 g), potassium

bed%hy&apﬁsa phasphatsnd 23@rﬁg)m&r1=,d as&&hﬁlv@ghydwﬁ%h are

g) were fed in a reaction contai ner eqU|ppe

conte'?'xt%.rbr?ﬂ.ltﬁt Ligqdeybee NayiNg R AYadiit er 4 £Thgesireq.
m xture was subj ected to the de-acétate polymerizing

For example, molding lubricant such as higher aliphatic

C

acid, higher aliphatic ester, higher aliphatic amide,
higher aliphatic acid metal salt (wherein, the term
"higher" means 10 to 25 carbon atoms), polysiloxane and
fluorocarbon resin; coloraﬁt such .as dyes and pigments;
antioxidant; thermal stabilizer; UV absorbent; antistatic
agent; and surface active agent may be admixed. These
additives may be added to the liquid-crystalline polyester
resin composition of the present invention in an amount of

0.005-1 parts by weight, preferably 0.01-0.5 parts by

weight per 100 parts by weight of the liquid-crystalline

polyester resin.
Molding lubricants such as higher aliphatic acid,
higher aliphatic ester, higher aliphatic acid metal salt or

fluorocarbon-type surfactant may be added to the pellets of
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reaction under the follow ng condition. < Acylating
step > Under nitrogen atnosphere, the m xture was
heated fromroomtenperature to 140C over 1 hour and
kept at 10 140C for 1 hour. <Polycondensing step >
After the acylating step wasiderm nated, the mxture
was rapidly heated to 240C with distilling out the
by- product, acetic acid. The mi xture was kept at 240C
for 15 20 minutes, heated again to 350C over 5 hours
tland 1i@m¢d—¢hgspabksnee patyeesteacedresia0 onHgtbeer 12quid-
hours. Wen the torque becane the predeterm ned
chevedllihe pollyesitiezatieninreanpbeitwas terformt edbjecting
The resulting resin was renoved fromthe container
tlend perlisited to gilve pelldirsy obrbicguis] 28ocritsdtal lthree agent
pol yester resin. In the pol ycondensi ng step,
adippr O Xt dretied Yol heor €bi £ate apBUbhe Opedteti Cc acid was
distilled out. The whiteness of the resulting

l'i qui d-crysd al | i ne quaid-kesistaresid was pdl véstEhe resin
whi teness, nelting viscosity, 25 nelting point,

cdﬂﬁﬁ@ﬂiﬂoﬁtbﬁngﬂb éﬁ@gehﬁpd%Wéﬁﬂﬂ#hCﬁa%h@o&ﬁrlse one or
liquid-crystalline polyester resin are shown In Tab

m&ré—ad&lﬁﬁ&ﬁéﬂ'ﬁ@%fﬁa@@hﬁoﬂeﬁtqwhﬂe§§YEhé|é&&ﬁtlonal resin

pol yester resin pellet was prepared in the sane

JHBYIRINGAS Q| i DlrfOfne5 POYasE UgEdi Bygr ogeBsent
C:phosphate was not addﬁﬁg I% theepoly%onden5|ng step? sen

1r§%HHtQLXdr[mt el E’xix?ﬁ?é@ gl tﬁ@%d:@éloﬁ&ft & 461 dc¥BSonents

distilled out e whiteness of the resulting

p e Si 4:. Th
L OSSPSR I 1 B Tonyoster

UL SIE M1 4200 onpetst Uecballe pelcagpanece.
pdhybheﬂ?%ﬂﬁg‘eé%her and denatured derivatives thereof,
polysulfone, ©polyethersulfone and polyether imide and
thermosetting resins such as phenol resin, epoxy resin and
polyimide resin. The amount of the additional resin
component is not limited, and may be determined dependent
on the intended property. Typically, such additional
resins may be added to the liquid-crystalline polyesfer
resin composition in an amount of'1—200 parts by weight,
preferably 10-100 parts by weight per 100 parts by weight
of the liquid-crystalline polyester resin.

The liquid-crystalline polyester resin
compositién used in the present invention may be obtained

by adding fillers, reinforcements and other resin

components to the liquid-crystalline polyester resin and
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POB (504 g), BONG (254 g), potassium di hydrogen
phosphate (190 ng) and acetic anhydride (526 g) were
fed in 15 a reaction contai ner equi pped with an
agitating device having a torque-neter. SA (210ng,
30mol % based on the total 2pononers), H P (90ng,
10mol % based on the total nononers) and potassi um
sul fate (300ng, 400ppm based on the total nononers)
wer e added thereto. The m xture was 20 subjected to
nelie kieeadinat ehpomymenirei ng ingact ilorearidey ndehine such as
follow ng condition. < Acylating step > Under nitrogen
Barthmosipheigeri hé&nmaxieur,e svasyheasedewf rorhrtitem,ootwin screw
tenperature to 180C over 2.5 hours and kept 25 at
ext8fiGidmrod ftourlilké. <Pol ycondensi ng step> After the
acylating step was termnated, the m xture was heated
to 330C oMy LiFphiclHerydtidl dirgd | IddIngest@t thein or the
by- product, acetic acid. Then, the pressure was 5
11rcgﬂt&aﬁwsztallmrﬁ€dgp@yyés&ehoués1%%1@&ﬁtqrcqyeo@@&ﬁﬁ@d by
the predeterm ned |evel, vacuum was stopped and the
tHy epsesenof J.ntvié@xtfl%&fltm@ﬁ was nietdededstiagt ke conventional
at nospheric pressure. The resulting resin was renoved

mlIiom hBedeant ai pescasd, cr yshetkrdwl @i Venheldtabs of mbh8ing,
liquid-crystalline polyester resin. 10 In the

o@@ﬂ@m@ﬂsmamdshgp SPPFe] st ﬁJo)ﬂ.dtJ.'i‘l%orﬁﬁdiC@lomﬁnﬁHmﬁlng
acetic acid was distilled out. The whiteness of the

Threes%{dl'd&i | i 010 YA d 4 g Pé’cl:&’&?&f-‘ﬁgre@én VBS present
. The whiteness, nelting viscosity,  nelting

J.n%nr’ctl' rflﬁ@rﬁélr@iéﬁfgkhusE%Qq 'f&a%aﬂ% Lgll{#e%%éts of

liquid-crystalline polyester resin are own I n

el%c%rldagﬂﬁﬂéﬂéé%%éé%ﬁnﬁé%fééé(“ﬁékﬁ{ﬂéé &ngutomoblles

pol yester resin pellet was prepared in t
& as exanple 2 except for potaSS|un1d|hydrogen
phosphat e was not added. In the

"The present invention is further described in
reference to the following Examples. The following
examples are intended to illustrate the invention and are
not to be construed to limit the scope of the invention.
In the examples, parameters were measured as follows.
< Melting viscosity >

The measurement was carried out with capillograph,
Type 1A (Toyo Seiki Seisaku-Sho, Ltd., Tokyo, Japan) using
a dice of nozzle diameter of 0.7 mm and of nozzle long of
10 mm. Melting viscosity was measured at 270°C and at a
share rate of 1000 sec™ |
< Melting point >

The differential scanning calorimeter Exstar 6000
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20 pol ycondensi ng step, approximately theoretica

anmount of acetic acid was distilled out. The

whi teness of the resulting liquid-crystalline

pol yester resin was 86,8. The whiteness, nelting

viscosity, nelting point, fdiexural strength, |zod

i npact value of the 25 liquid-crystalline polyester

resin are shown in Table 1-1. 26 Exanple 3

Li qui d-crystal line polyester resin pellet was
(Pridpar dhhstruntentsanBnmanneChdbagxadipben exxeptudfeat. LCP

BON 3 (6.7g, 700mvl based on the total nononers) and
seBEN 3, o 5be5 cSgmin@dinmad s lasetednathe treitad sNRORCLhinute

were used instead of SA and H P, and the anount of
arpbtersds tie sl ¢ apeak. Wwas adj veieddap iy (PROpPaTter, LCP

based on the total nononers). In the pol ycondensing
s wpPr vipaakel W thepsetdeate 20080°PCcOohig@etd Grag drm 1

was distilled out. 10 The whiteness of the resulting

fdd quiod- iystalkl.i ne TRehyesier Jasre WamB5cbolEle to room
whi teness, nelting viscosity, nelting point, flexura

. te‘ﬁp’e&%@iﬂbe |2z ch |mtoﬂai®lﬁcﬂﬁlﬁlﬁ‘@e élﬁ&utl‘i‘eﬁ}' yséatéhNggain

pol yester resin are shown in Table 1-1. Conparative

atbt®lind Taid qUighddtisd Bhid NS pR! YOSEET iR ethd PEhlBtstep

was 20 prepared in the sanme manner as exanple 3 except

ggnredygdganégnﬁgﬂfﬁq[ gy phosphat e was not added. In
the polycondensing step, approximtely theoretica

< oL fs sacetic acid was distilled out. The
whi teness of the resulting liquid-crystalline

pol yeStefTHeeSét{kﬂ@Ssﬁgpéd EgﬁdWﬁpt 285 p iR idW 12,7 x 64

viscosity, nelting point, exu str ngth I'zo

LR e Herold W] ATREENEL RIS B0RERASL, (rype
26'7"1%‘}' G M | ey POTHEREEE 1 EES! ﬁtﬁ‘?l IRl MBS Japan). L*,
a* and b* wvalue of the test strip were measured using
color-difference meter (Type CR 200, MINOLTA). Whiteness
value W was calculated using the L*, a* and b* values.
< Flexural strength >

| The flexural test strip of 127 x 3.2 x 12.7 mm
was molded using injection molding machine (UH 1000-110,
Nissei Plastic Inldustrial Co., Ltd., Nagano, Japan). The
flexural strength test was carried out according to ASTM D
790.
< Izod impact value >

The bending test strip of 63.5 x 3.2 x 12.7 mm

was molded using injection molding machine (UH 1000-110,

Nissei Plastic Industrial Co., Ltd., Nagano, Japan). Izod
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27 prepared in the same manner as exanple 2 except for
sodi um di hydrogen phosphate (190ng) was used i nstead
of potassium di hydrogen phosphate (190nmg). In the
pol ycondensi ng step, approximately theoretical anount
of acetic acid was 5 distildzed. out. The whiteness of
the resulting liquid-crystalline polyester resin was
88.0. The whiteness, nelting viscosity, nelting
poi nt, flexural strength, 1|zod inpact val ue of the
inpaph dralhystwed $ i mea potyésteingesha testshowhpi actabbdéng to
1-2. 10 Conparative Exanple 4 Liquid-crystalline
AT yeXier resin pellet was prepared in the sane
manner as exanple 2 except for dipotassi um hydrogen
phosphat eI 38@he) WasSampidsi nsdrehd @ompPdiadlisiddm examples,
di hydrogen phosphate (190ng). In the 15 pol ycondensi ng
f sl i rag skt a¥ed 24 York heps etiseal amount of acetic acid
was distilled out. The whiteness of the resulting
SH: @dld-oflisd addide pol yester resin was 88.3. The
whi teness, nelting viscosity, nelting point, flexura
HISt:r engiyird:a0kdpmadd L val sei @f the 20 _
l'iquid-crystalline polyester resin are shown in Table
Bok32. 3-HiRirsH A bt @-£eygt al | i ne pol yester resin
exhi bited good whiteness but relatively poor

BOREK 6aNi 2Caly d REQREIIH 185 BdiedL 856 S8 1 GhFbyx | PYET aE gxural
strength and I ow 'lzod inpact value. 25 nparative

POBSATY 18 Sh Br dot ik gl §1 ¥ Shak ki n%h@%hy%%tfr?cfr?ﬁfh PSELEL the

was - prepdred in the same nmanner as exanple 2 except

f; 4 POt iu oS . ' adq s o1
deqﬁbtﬂﬁﬂf“lfﬁfﬁ mphosphat,e (%%Nmﬂl%%%%g_ ﬁgﬁﬁg 5llquld

0 pot assi um di hydr ogen phosphate ( Int

CHEPAAEREIS0 5L B BOPL AR ELA LASBHHAP cOBUY 10
than 1 ppm (detected by atomic absorption spectrometry) of
potassium and sodium.

BON6: 6-hydroxy-2-naphthoic acid, which may contain below
the detection limit (by means of high-performance liquid
chromatography) of BON3 and BON3,6, and which may contain
less than 1 ppm (detected by atomic absorption
spectrometry) of potassium and sodium.

HQ: hydroquinone, which may contain less than 1 ppm
(detected by atomic absorption spectrometry) of potassium
and sodium.

TPA: terephthalic acid, which may contain less than 1 ppm
(detected by.atomic absorption spectrometry) of potassium

and sodium.

Example 1
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The whiteness of the resulting liquid-crystalline
pol yester resin was 87.2. The whiteness, nelting
viscosity, nelting point, flexural strength, |zod
i npact value of the 10 liquid-crystalline polyester
resin are shown in Table 1-23 The resulting
liquid-crystalline polyester resin exhibited good
whi t eness but relatively poor nechanical properties
including lower flexural strength and Izod i npact
val ue. 15 dmnpasat gye Boarepl €18 Lygui Hocriye3ald)ineTpa (191
pol yester resin pellet was prepared in the sane
g)naNest &ss ixanpd #h Pdexgept plosspliphosphd6ousgaci 8nd  acetic
(190nmg) was used instead of potassium dihydrogen
arphahnhed e( (71900 wetd td® Dol ycosgdensongcchepind® equipped
approxi mately theoretical anmount of acetic acid was
widirst idr] ed gttt ithe Wektieressadfinighear e@ukghegmeter. The

l'iquid-crystalline polyester resin was 79.0. The

midHiRNeSPas ML bbHEC¥ESCOEL! Y ithdBldd N POA#d . pbe¥HERl zing
strength, 1zod inpact value of the 25

rddUidh GndtAldHder POl HeSt ST cd@siigne shown in. Table
1-2. 29 5 The resulting Itquid-crystalline polyester

< mRSiciidided. rel atively Iow whiteness which
provi des ‘poor © col or tone. Conparative Exanple 7

Li qui d- crpdedd I er Ry et spiesi &), Pehd 6hi ¥BSre was heated
prepared in the same manner as exanple 2 except for

£ R a§§&fdm%¥rﬁﬁégfhé)éf% teo( 1900 wae USed HAS €88q0Tkept  at
pot-assi um di hydr ogen phosphate (190ng). In the

1400y any step, approxinmately theoretical anmount
of 1 acetléﬂgild was distilled out. The whiteness of

<SR o crystal e pol vester resi ves
After the acylating step was terminated, the

mixture was rapidly heated to 240°C with distilling out the
by-product, acetic acid. The mixture was kept at 240°C for
20 minutes, heated again to 350°C over 5 hours and then,
the pressure was reduced to 10 mmHg over 2 hours. When the
torque became the predetermined level, the polymerization
reaction was terminated. The resulting resin was removed
from the container and crushed to give éellets of liquid-
crystalline polyester resin. In the polycondensing step,
approximately theoretical amount of acetic. acid was
distilled out.

| The whiteness of the resulting liquid-crystalline
polyester resin was 83.4. The whiteness, melting viscosity,

melting point, flexural strength, Izod impact wvalue of the
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melting point, flexural strength, |zod inpact val ue of

the Iliquid-crystalline polyester resin are shown in

Table 1-2. 15 The resulting liquid-crystalline

pol yester resin exhibited relatively | ow whiteness

whi ch provi des poor color taone. Conparative Exanple 8

The acyl ati ng and pol ycondsnsi ng steps were 20

carried out in the sane manner as exanple 2 except for

amoni um di hydr ogen phosphate (190ng) was used instead
lioduidad mgst al thé yisks bgest phosphbheatd98ngyn in rhble 1-1.

pol ycondensi ng step, the viscosity of the reaction
Compd i tel vavesxambl€nbugh i ncreased and the torque was

not reached to 25 the predeterm ned .| evel.

Accor di nglyqui-di gt gl BOner yséalésberpokyesher peese was

was obt ai ned. Exanple 5 Liquid-crystalline polyester
pr&asdfedeliet tms prrRpamReindr t ke Sieam@lemBnneexaspt for

exanpl e 2 except for 5 after the torque becane the
pddasetiar Maieqddrein  Hhe siplaien wakat Bof eagddad, In the

m xture was kept 1 n nitrogen atnosphere under the

AN e 855 UL p)d %Q%ﬁ@ﬁa@@l?‘hn&ﬁ@&reﬂ_f@@l ta'?r?ount of

resulting resin was renbved from cont ai ner and

addiushed it Wy peli efsg obyt i quid-crystalline 10

pol yester resin. In the polycondensing step,

appr oxi mafred Yyn fNGaL s | oAl tl@émf'é%ui%lﬁgeli&u?&Lgr%§alllne
distilled out. The nelt viscosity of the résulting

pdl'yq_igtcér G Silrplid 183 PO yestel &l?f"cé‘%%%% %ﬁﬁgﬁmﬁgt \erigéosuy,

ting polint neasured by DSC was ness

meqftlg{]bgtpaélr{@s' P1 YQ3, 88 §tirgg‘ag}ﬁ{h' SR Sigyd dd@&‘“&éixﬁ?l of the

tr | Zod "1 npact ue the 1 qurd-crysta

a”p|fﬂf{Jquégéﬁ§§$g$%?%e po yL%t%r éggﬁﬁiﬁé %%%e 1-1.
Ex¥ple 2

POB (504 g), BON6 (254 g), potassium dihydrogen
phosphate (190 mg) and acetic anhydride (526 g) were fed in
a reaction container equipped with an agitating device
having a torque-meter. SA (210mg, 30mmol% based on the
total monomers), HIP (90mg, 10mmol% based on the total
monomers) and potassium sulfate (300mg, 400ppm based on the
total monomers) were added thereto. The mixture was
subjected to the de-acetate polymerizing reaction under the
following condition.
< Acylating step >

.Under nitrogen atmosphere, the mixture was heated
from the room temperature to 180°C over 2.5 hours and kept

at 180°C for 1 hour.
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20 prepared in the simlar manner as exanple 5 except

for the addition of potassium di hydrogen phosphate

(190nmg) was conducted after the torque becane the

predeterm ned | evel in the polycondensing step. Then,

the nolten state reaction misxture was kept in

nitrogen atnosphere at the 25 anbient pressure and

330C for 50 mnutes. The resulting 31 5 resin was

renoved fromthe container and crushed to give pellets
<rflyespdehcitystatdprne pol yester resin. In the

pol ycondensi ng step, approximtely theoretical anpunt

of acetixftosed d thas dicstliddiedy outtepTheagel tevinseasiedy the

of the resulting liquid- crystalline polyester resin
mivgsurdd oS hadtédetoelBBoNg ovimt3 reassies bytWSEives1ling

281C. The whiteness of the resin was .84.8. The

outhi tesesy-pllbanungl &ksengt Aeibizod Théﬁ@ﬂcﬂzh‘émp&ﬂe@éure was
the liquid-crystalline polyester resin are 10 shown in

retBi 2o 10UMRH At WEr EXaBhe, 1%11&éﬂumecw§&@élbeeame the

pol yester resin pellet was prepared in the simlar

PRI A QX ABY &L 5 xGaRh 208 §1 4 dtRYdp0g8Bure of
phosphat e (190ny) ‘was not added After the torque

thef ﬂégéﬂf%ﬁnWéHWﬂEBﬂﬁHéHW@§'@@@'§Hﬁ§sﬁﬁeri@epressure The

predeterm ned | evel, the nolten state reaction m xture

refRs tieRy ﬂébfﬂtﬁggegeﬁbggap&%Bﬁ atnd Ne i & and crushed
pressure and 330C 50 mnutes. The resulting resin

to L FeMOYee £ £ OBF Uﬂ% %{‘%nn ﬂ&t@eﬁoig gta.(,?nresm.

lets of liquid 20 cr pol yest er
h Iy, P, pro et :
1S R0) OBIYESLOR ST, st OBl ey Ligbretican

_am%tul‘?xcto%f %c%ftweaal%ﬁ;lffgpf&ée 1 & st al l'ine

yester resin was as an melting 25 point

_neasuredfﬂ% DRS485 £ﬁg3ﬂggﬁf¥§§§ Pl P§-crystalline

polyester resin was 88.9. The whiteness, melting viscosity,
melting point, flexural sfrength, Izod impact value of the
liquid-crystalline polyester resin are shown in Table 1-1.
Comparative Example 2

Liquid-crystalline polyester resin pellet was
prepared in the same manner as example 2 except for
potassium dihydrogen phosphate was not added. In the
polycondensing step, approximately theoretical amdunt of
acetic acid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 86,8. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the

liquid-crystalline polyester resin are shown in Table 1-1.
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32 resin was 80.9. The whiteness, flexural strength,

| zod inpact value of the liquid-crystalline polyester

resin are shown in Table 2. In Table 1-1 and Tabl e

1-2, the abbreviations represent 5 additives as

follows: A: potassium di hydraggen phosphate B: sodi um

di hydrogen phosphate C. di potassi um hydrogen phosphate

D: tripotassium phosphate 10 E: phosphorous acid F

pot assi um hypophosphate 33 a~ > Mr-1 4J WO 0 0 0 co
Exgongloe 3 M1 1 10001 coLoL()O s4 p, r-NNu")NNNnr IMro ~

0.4 xx

Liguid-crystalline polyester resin pellet was

prepared in the same manner as example 2 except for BON 3
(6.7g, 700mmol based on the total monomers) and BON 3,6
{(5.99g, .500mmol based on the total monomers) were used

instead of SA and HIP, and the amount of potassium sulfate

was adjusted to 155mg (200ppm based on the total monomers).

In the polycondensing step, approximately theoretical
amount of acetic acid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 85.7. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the
liquid-crystalline polyestér resin are shown in Table 1-1.
Comparative Example 3

Liquid—crystalline polyester resin pellet was
prepared in the same manner. as example 3 except for
potassium dihydrogen phosphate was not added. In the
polycondensing step, approximately theoretical amount of
acetic acid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 82.5. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the
liguid-crystalline polyester resin are shown in Table 1-1.
Example 4

Liquid-crystalline polyester resin pellet was
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prepared in the same manner as example 2 except for sodium
dihydrogen phosphate (190mg) was uséd instead of potassium
dihydrogen phosphate (190mg). In the polycondensing step,
approximately theoretical amount of acetic acid was
distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 88.0. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the
liquid-crystalline polyester resin are showﬁ in Table 1-2.
Comparative Example 4

Liquid-crystalline polyester resin pellet was
prepared in the same manner as example 2 except for
dipotassium hydrogen phosphate (380mg) was used instead of
potassium dihydrogen phosphate (190mg) . In the
polycondensing step, approximately theoretical amount of
acetic acid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 88.3. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the
liquid-crystalline polyester resin are shown in Table 1-2.

The resulting liquid-crystalline polyester resin
exhibited good whiteness but relatively poor mechanical
properties such as slightly lower flexural strength and low
Izod impact value.

Comparative Example 5
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Liquid—crystalline polyester resin pellet was
prepared in the same manner as example 2 except. for
tripotassium phosphate - (380mg) was used instead of
potassium dihydrogen phosphate (190mg) . In the
polycondensing step, approximately theoretical amount of
acetic écid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 87.2. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the
liquid-crystalline polyester resin are shown in Table 1-2.

The resulting liquid-crystalline polyester resin
exhibited good whiteness but relatively poor mechanical
properties including lower flexural strength and Izod
impact wvalue.

Comparative Example 6

Liquid-crystalline polyester resin pellet was
prepared in the same manner as example 2 except for
phosphorous acid (190mg) was used instead of potassium
dihydrogen phosphate (190mg). In the polycondensing step,
approximately theoretical amount of acetic acid was
distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 79.0. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the

liquid-crystalline polyester resin are shown in Table 1-2.
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The resulting liquid-crystalline polyester resin
exhibited relatively low whiteness which provides poor
color tone.

Compargtive Example 7

Liquid-crystalline polyester resin pellet was
prepared in the same manner as example 2 except for
potassium hypophosphite' (190mg) was used instead of
potassium dihydrogen phosphate (190mg) . In the
polycondensing step, approximately theoretical amount of
acetic acid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 79.6. The whiteness, melting viscosity,
melting point, flexural strength, Izod impact value of the
liquid-crystalline polyester resin are shown in Table 1-2.

The resulting liquid-crystalline polyester resin
exhibited relatively low whiteness which provides poor
color tone.

Comparative Example 8

The acylating and polycondsnsing steps were
carried out in the same manner as example 2 except for
ammonium dihydrogen phosphate (190mg) was used instead of
potassium dihydrogen phosphate (190mg) . In the
polycondensing step, the viscosity.of the reaction mixture
was not enough increased and the torque was not reached to

the predetermined 1level. Accordingly, no liquid-
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crystalline polyester resin was obtained.
Example 5

Liquid-crystalline polyester resin pellet was
prepared in the similar manner as example 2 except for
after the torque became the predetermined level, the molten
state reaction mixture was kept in nitrogen atmosphere
under the ambient pressure and 330°C for 50 minutes.

Then, the resulting resin was removed from the
container and crushed to give pellets of liquid-crystalline
polyester resin. In the polycondensing step, approximately
theoretical amount of acetic acid was distilled out.

The melt viscosity of the resulting liquid-
crystalline polyester resin was 21Pa*s and the melting
point measured by DSC was 282°C. The whiteness of the
resin was 88.3. The whiteness, flexural strength, Izod
impact value of the liquid-crystalline polyester resin are
shown in Table 2.

Comparativé Example 9

Liquid-crystalline polyester resin pellet was
prepared in the similar manner as example 5 except for the
addition of potassium dihydrogen phosphate (190mg) was
conducted after the torque became the predetermine& level
in the polycondensing step. Then, the molten state
reaction mixture was kept in nitrogen atmosphere at the

ambient pressure and 330°C for 50 minutes. The resulting
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resin was removed from the container and crushed to give
pellets of liquid-crystalline polyester resin. In the
polycondensing step, approximately theoretical amount of
acetic acid was distilled out.

The melt viscosity of the resulting liquid-
crystalline polyester resin was 18 Pa's and the melting
point measured by DSC was 281°C. The whiteness of the
resin was 84.8. The whiteness, flexural strength, Izod
impact value of the liquid-crystalline polyester resin are
shown in Table 2.

Comparative Example 10

Liquid-crystalline polyester resin pellet was
prepared in the similar manner as example 5 except for
potassium dihydrogen phosphate (190mg) was not added.
After the torque of the reaction mixture was achieved to
the predetermined level, the molten state reaction mixture
was kept in nitrogen atmosphere at the ambient pressure and
330°C £O0r 50 minutes. The resulting resin was removed from
the container and crushed to give pellets of 1ligquid-
crystalline polyester resin. In the polycondensing step,
approximately theoretical amount of acetic acid was
distilled out.

The melt viscosity of the resulting liquid-
crystalline polyester resin was 22 Pa*s and the melting

point measured by DSC was 282°C. The whiteness of the
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resin was 80.9. The whiteness, flexural strength, Izod
impact wvalue of the liquid—érystalline polyester resin are
shown in Table 2.

In Table 1-1 and Table 1-2, the abbreviations represent

additives as follows:

A potassium dihydrogen phosphate

B: sodium dihydrogen phosphate

C: dipotassium hydrogen phosphate
D: tripotassium phosphate

E: phosphorous acid

F: potassium hypophosphate
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MIJz7 O4 41 1-1 4)riO0 0 .~ wF4Wa ro34-4H w 36 In
t he exanpl es and conparative exanples shown in table
2, POB/BON6 in the ratio of 383/ 27 (nold) were used as
maj or nononer conponents, and SA 30mol o and H P

10mmol o

In the examples and comparative examples shown in
table 2, POB/BON6 in the ratio of 73/27 (mol%).were used as
major monomer components, and SA 30mmol% and HIP 10mmol$
were used as minor copolymerizing monomers and the monomers
were co-polymerized or polycondensed in the presence of
potassium sulfate 400ppm based on the total monomers to

give the liquid-crystalline polyester resins.
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were used as m nor copol ynmeri zing nononers and the
nmononers 5 were co-pol yneri zed or pol ycondensed in the
presence of potassium sulfate 400ppm based on the
total nmononers to give the liquid-crystalline
. polyester resins. 37 WHAT | §7,CLAIMED | S: 1. A net hod
for manufacturing a wholly aronmatic
liquid-crystalline polyester resin conprising the
steps of: 1) acylating the hydroxy group of najor
wHONQrRercIeamEmers s 5 sel ected fromthe group
consisting of aromatic hydroxycarboxylic acid,
arongti ¢ idi gletdd aFeFat henudhbediuRexyl | 6 aghdi1y tdrdhatic
acyl ating agent, provided that said major nononer

1iGR st 20ONBId SR Bled @AStr 8 Oéong?zfil.)é"ﬂﬁéothe steps of:
ol

1
hydr oxycar boxyl i c aci'd and aromati c and 10 2)

1)Peloxpondsng! £ Bl dr R} O rBRROGRY EOONEM S WMSbnent s

hydroxy group Is acyla erein, the

seR@loreendensag) on eact | 83?{1 caldoned Qg N Jhe aromatic

presence of a netal dihydrogen phosphate I n an anou

| : th . t .
o RS, oS T S OB Fromatic

erein the

dig%trgloxq/jlﬂ%dr%@f@, F’P%Bhaa%e éé%yﬁéﬁggt %H'éﬁ% rﬁ%‘éat\}i%d that

system “in the acylating st e mét

30 0RN00 LLBAL Ll Follel BbighlSe BLalcocc opg o
ar?ﬁg‘%ega&iiﬂr%ﬁ(&%er%g% o tesne | dérm; E}rtoon?el@i@ 1o ; - tiohh |

rogen phosphate 15 potassi um

2) R I e L R P ERETs of wmien
in the maj or nonomer

hY@%ﬁggﬁ§%9§%c§ﬁpféggﬁ@%%§ 38 hydroxybenzoi c acid and/ or
whghgxgggﬁﬁ%géEgﬁ&%@%b%g%%&qbnﬁ'rgggtggﬁh%% Qggg{géggcﬁl in
the presence of a metal dihydrogen phosphate in an amount
of 1-5000 ppm based on the total monomer components.

2. The method according to claim 1, wherein the
metal dihydrogen phosphate is added to the reaction system
in the acylating step 1).

3. The method according to claim 1 or 2, wherein the
metal dihydrogen phosphate is an alkali metal dihydrogen
phosphate.

4, The method according to claim 3, wherein the
alkali metal dihydrogen phosphate is potassium dihydrogen
phosphate and/or sodium dihydrogen phosphate.

5. The method according to any one of claims 1 to 4,

wherein the major monomer components comprise para-
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wherei n the pol ycondensing step is carried out in the
presence of a m nor copol ynmerizing conponent sel ected
fromb5 the group consisting of 4-hydroxyisophthalic
acid, salicylic acid , 3-hydroxy-2-naphthoic acid and
2- hydroxynapht hal ene- 3, 6- dizgar boxylic acid in an
amount of 1- 5000 mmol % based on the total nonomer
conponents, and an alkali nmetal salt selected from
the group consisting of 10 sulfate, carbonate,
hyld rearienatcel c i d iditand ter boxtyyéit €x pn2-niphohdioef aend.
al kali netal in an anpbunt of 10-3000 ppm based on the
totad. NDME et et Srdimg The Ay hotle a6€0eUaMgst 0 to 5,
claim®6, wherein the alkali netal salt is an al kal
whdtadn stthieat fol¥2oBdeAswWhngl | ¥tapomdgi ccarried out in the
l'iquid-crystalline polyester resin obtainable by the -
prigdidhese aef o4 dinAgot0 capy 19fe rafz i ng adpdndt 7sePecfed from
whol Iy aromatic |iquid-crystalline polyester resin
theONPegbilion eeABhs%ing 108rpar i shhrvRiygBbpREnWNLl Y acid,
20 aromatic liquid-crystalline polyester resin
5a2G€QNdidNg -1 ai mB-rapdh Qe J=-200, PRk S bY Webght ofng  2-
fill'er and/or reinforcenent. 10." The wholly aromatic

hﬁ&fﬁﬂyﬁdﬁﬂﬁﬂéﬂéﬂéu%J%ﬂd%éﬁfﬂoxifﬁérhff@ﬁ%ﬁiéﬁo unt of 1-

according to claim9, whereinthe filler 25 and/or

5009 My cegent sby %gl L’tﬁ'ge;gtc?’?ﬁl Sgbaehed fcfc?r@r#{]égn%?,b and an

group consisting o er, silica-a er,

al&Unl NRefh bers, 16ar Ban L REr . £ ALAME of | bEL T %o%s_i{g.e‘ﬂ%g of

graphite, wollastonite, calcium carbonate, dolomte,

|
sudlfate, %%%_@%?ifglc%h%o&%ﬁ,y RariypsuldatR.andte and

titani um oxi aromati c

hallbdy dCLyStal aillrle MESLETan rﬁ%\ﬂ}??ﬁ?fﬂ)lﬁé’ﬁgrppm based

according to claim10, whereln and

on' %ihréf RLEETE E]atonio%egcl ac%?npfdrpeq{ts .

7. The method according to claim 6, wherein the

alkali metal salt is an alkali metal sulfate.

8. A wholly aromatic 1liquid-crystalline polyester
resin obtainable by the method according to any one of
claims 1 to 7.

9. A wholly aromatic 1liquid-crystalline polyester
resin composition comprising 100 parts by weight of wholly
aromatic liquid-crystalline polyester resin according to
claim 8 and 0.1-200 parts by weight of a filler and/or
reinforcement.

10. The wholly aromatic liquid-crystalline polyester
resin composition according to claim 9, wherein the filler

and/or reinforcement is at least one selected from the
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group consisting of glass fiber, silica-alumina fiber,
alumina fiber, carbon fiber, aramid fiber, talc, mica,
graphite, wollastonite, calcium carbonate, dolomite, clay,
glass flake, glass beads, barium sulfate and titanium oxide.

11. The wholly aromatic liquid-crystalline polyester
resin composition according to claim 10, wherein the filler

and/or reinforcement is glass fiber.



