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*166166* METHOD FOR MANUFACTURI NG C
LI QUI D- CRYSTALLI NE POLYESTER RESIN T mﬂ”ﬂ@@“ﬁ%“'d 5
The present invention relates to a nmetho
manuf act uri ng whol Iy aromati & |iquid-cryst'#41 ne
pol yester resin which has good col or tone and
excel | ent nechanical properties and to the wholly
aromatic liquid-crystalline polyester resin obtained
by the nethod. 1&Eé gggﬁhaﬂ¥$ﬁﬁﬁ%%ﬁﬁEW$opic
liquid-ccystal line pal yester resin herei nafter, '
cal PEBLERY BRBberyE: BB R G e TarES T
exhi bits good flowability on nol ding and excel | ent
thernostability, and therefore, is wdely used for 15
manuf acturing nol ded articles, especially electronic
I t@#?%%ﬁng thin and small parts such as fine
pitch connector.. LCP al so has good nechanica
properti e | RERSENEy Hoeventighdinalateceltibens method for
chem cal resistance, good gas barrier properties and
magRH] ast s gy hwielp hbYis eeRaR tie ddcntiatyer el bindopelyester
properties, LCPs are used not only for manufacturing '
refitdedh aehi Slags grrd akedotrortommnahndctaxdeaigientvaneehynical
of products including fibers and filns. Anong LCPs,
PRORETL e sedi -tar ofhei owhdlgly dar2hadriyst hiyuné-crystalline
pol yester resins and wholly aromatic liquid
POlYEEIEr] |ugsin [dblaindd by 1tHe rdiHdd] | ! ~~~~ *000002*

Background Art

Thermotropic liquid-crystalline polyester resin
(hereinafter, called liquid-crystalline polyester resin or
LCP) exhibits good flowability on molding and excellent
thermostability, and therefore, is widely wused 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 1ligquid-

crystalline polyester resins and wholly aromatic liquid-
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2 crystalline polyester resins. The former has

aliphatic noieties such as ethyl ene group and

1, 4-butylene group in the nol ecular chain, and the
latter has little or no aliphatic noieties in the

nol ecul ar chain. Anong them 25 wholly aromatic

pol yester resins are preferably used because of their

heat resistance and good mechanical properties.

Though liquid-crystalline polyester resin has
cresde 1 ldime ppopeesites aseslesst i bethaboF®rméhe ha@Si A1 MBNatic

10 sonetines have only insufficient nechanica
Qﬂﬁﬂﬂﬁﬂ|$$Cmndscdhhyhmm£8gﬂ@@ptthlghQAyﬁ%yyyﬂg%§%oup in

upon the polycondensing or nolding step. In order to
theprolecndalranchalinpr opadt i eseof 1dt€er has 11 or no

liquid-crystalline polyester resin, VKD1/81449 and JP

aLm@m&t1t5zmﬁﬁéﬁﬁedl&QloﬁﬁeadmﬂéﬁﬁhéﬁrcﬂHﬁHJaCtﬁhbﬁ them
LCP conpri sing copol yneri zi ng maj or nononer componénts

whaild yi owranitiic of po Iy 88 e 0PRLYABKI Zifig C
the presence of a certain anount of alka%%%%§%5b1§] used

becampeundf Wiergirn e i nls i KRRty MeLl Zi nt?oc?c?“ﬂ?@&%nical

is selected fromthe group 20 consisting
prévolydiexyi sophthalic acid, salicylic aC|d 3-
hydr oxy- 2- napht hoi ¢ aci d and 2- hydroxynaphthalene 3, 6-

dlCarbothb@g@P'Q1dﬂ$MﬂE¥YSEJ¥il If;ﬁkiy§;§%§”(¥%§qg has

that color tone of the resinis

exSebnl oh-apic: 18, LSS MO SBLg L1 v
sof@t iMs8d nhele GBI DPstPLi 3iefiStchanical properties and
color tones due to high temperatures upon the
polycondensing or molding step.

In order to impfove mechanical properties of the
liquid-crystalline polyester resin, W0O01/81449 aﬁd JP 2003-
160716 disclose a method for manufacturing LCP comprising
copolymerizing major monomer components and low amount of

minor copolymerizing component 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. Hdwever, the method has a problem that
color tone of the resin is difficult to be controlled and
the obtained LCP is unsuitablé for the use where coloring

agents such as carbon black are not used for coloring the
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Because of these probl ens, nethods which does not
i nvol ve i npairnment of nechani cal properties or color
tone due to high pol ycondensation tenperatures and
thermal 5 degradation upon nolding are desired. For
exanpl e, Japanese Patent AppBication Laid Open No.
10- 316873 di scl oses a nethod for manufacturing LCP
conprising adm xi ng a benzoxazol e conpound into resins
in nolten phase. Japanese Patent Application Laid
regeéh No. 2 10 51524 discl oses a method for
manuf acturing LCP conprising adm xing organic
addi ti veSPestmisasobrigaeve phokpans puse thogpownchndoes not
hi nder ed phenol conpound into resin before
inysi wsontmps atinent r edctiierhasi cahppebpdrthBsaddi té®lor tone
Japanese Patent Application Laid Open No. H11-199761
duk5 dicscliosgs goletdmitidnsatrbonf acerpe At EEPs WEER thermal
conprises adm xing salts such as primary phosphate
de(odialmadriege npwas phel &)nd ndee | desi degrystal | i ne
pol yester resin by the use of extruder. Wth regard

to sem - arcymateixand1qyi dgapysicdld | Pa+eAQ pﬁlbﬁﬂ?ﬁzgflon Laid
resin, Japanese Patent Application Laid Open .

OpB- 5@605%&@8353&11%@5@ &Qﬁ@fh&inﬁof‘dﬂéﬁgfa turing LCP
phosphorous acid or hypophosphorous acid and %

comptral teahheregf a iddJ:68i s a esgBat
ﬁgélfégﬁlon Lai d %pgn No. FB($%%4€€m%?§§?o§§§8 f%glns in

moMBLROSHEQEDT | S hRE X6 NG AP35 { &b oys Eé‘iés%gfé‘ﬁhm 2-

as sodi um di hydrogen phosphate into resins b
s51Boly cpinglensad & o ﬁmlﬁfdmam\ﬁ%\%ﬁ 18¢ g%r&p comprising
addi ti ves such as benzoxazol e oung

adRRQIRROT BYF6QHPOYAM ; 2R LRI nder. ﬁd Bgengkganlc phosphorous
compound and hindered phenol compound into resin before
polycondensation reaction is completed. In addition,
Japanese Patent Application Laid Open No. H11-199761
discloses a method for manufacturing LCP which comprises
admixing salts such as primary phosphate
(dihydrogenphosphate) 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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conpound can not exert sufficient effect on inproving
color 5 tone because of their |Iow thernostability and
volatility. In addition, by the nethod conprising
adm xi ng primary phosphate (di hydrogenphosphate) into
resins by extruder, LCP with good color tone and
thernostability can not be stably obtained because
the coloring of resins upon 10 pol ycondensati on can
not be suppressed and small anmobunt of salts can not
r'§ely e o ¥ spet sednddheahevhod sdicembaseddi.n Japanese.
Patent Application Laid Open No. H3-53605 which is
directed Howeven - angetic ladgiitdversyssabhi s benzoxazole
pol yester resin can not be 15 applied to a wholly
Carprmtdc brgantecpyistahbiroaispatatgsieid 4108 A1RGEAHSE phenol
the i nprovenent of color tone can not be -attained
camtrprundiecaretiod ¢sepppshdit@enhokk¥eat OBRL LopkEPSng color
The nmet hod di scl osed i n Japanese Patent Appllcatiog
tdreg dbé))&uséloof%lﬂeﬁi%lloha&kféﬂﬁdsa{abqug.zé%@nd ﬁgo‘ﬂ"ﬁgility.
en .

that of Japanese Patent Application La

Irb36ak.i tlapgnesg Peakentmdpmbd catdmy Laid, Open iNa- ]
H8- 165411 al so discl oses a netﬁ%g:#ofﬂaangﬁgggﬁﬁ ngrémary

preasphatd M4 & ydrbgn@helysH=ald ) NenRal YESL & < :12355) Nextruder,

conprising the step of acylating nononers a

Larol weeRdepsdddced Ner MR §nign ﬁﬁ%rﬁ%ﬁ%‘;ﬂ.ﬁﬂgﬁ ofn not be

non-fibrous salts such as sodi um

stRitasphadiss a HOVBVehechiSe €Sl | NG, 196N AT ARt i

l'iquid- crystalline polyester resin may ex |b|§e%%P§ upon
oy o o P RGE \REO ST e, E Sl “Hibllar of
sallREeRIAOM IS HeP FfeMif i spersed.

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 é wholly aromatic liquid—crystalline polyester
resin b_ecausé 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. HB8-
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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a method for manufacturing a wholly aromatic |iquid-

crystalline polyester resin with good col or tone and

i nproved heat resistance and satisfactory nechanica

properties. 10 Further object of the present invention

is to provide a wholly aromgtic |iquid-crystalline

pol yester resin obtained by the nethod and a wholly

aromatic liquid- crystalline polyester resin

conposition conprising the resin. 15 The present
Phowemtten priowielesr o retchodebal t inGFANMERCIANIMNG &  11iquid-

whol Iy aromatic liquid-crystalline. polyester resin,
crysprlbimg t e lsteapsrof | rbsiacyl aking éi}?nwx?f 0%, poor

group of major nonomer conponents selected fromthe

 megrivani conSHEp ek 0f s a5 @Rt 4§ f?@xbygioéwéﬁ%w i c
y

acid, aromatic diol and aromati c di car box C acid,

Sumnidryaro ACi wdn thicbragent , provi ded that said ngjor
nonomer conponents conprise at | east one of aronmatic

hdeOXyCa&b%mﬂééta@fdtﬁ@dﬁ¥é§aﬁﬂ‘iﬁ@éﬂﬁi%SQ%z)a%igﬁovide

pol ycondensi ng sai d maj or nononer cohpoheén

a 2dOHEDX Ve O i SeACHh AL 8. B M?%f{zﬂ’argzﬁ%g%ﬁcel%guid—.

L
pol ycondensi ng step 1s carried out e p
crdygwhalifd hygdyiggen phosphat e i agount of . 1- 5000
X At ﬁ?s.c%%%rprgg%%t and

ppm based on the total nononer conpone

im j 0@l 80 RLQVI wh y b5.ar tic ,
iiquid-crystalline Sbgég%ierg#ésiﬁao %ﬁgiﬁ?q%/tTﬁFhanlcal

pr Lf the invention, and a wholly aromatic |iquid-
crystalline polyester resin conposition conprising the

Further object of the present invention is to
provide a wholly aromatic liquid-crystalline polyester
resin obtained by 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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whol Iy aromatic |iquid-crystalline polyester resin of

the invention. 10 DETAILED DESCRI PTION In the present

specification and clains,-"liquid- crystalline

pol yester resin" represents "wholly aromatic _

l'i quid-crystalline polyestergresin” unless otherw se

speci fied. The liquid-crystalline polyester resin 15

manuf actured by the nethod of the present invention

exhi bits anisotropic nmelt phase and is that called as
whereaitot r dpiec bofucdndeystagl | seepoliestlirie8i Y in the

those skilled in the art. The anisotropic nelt phase
prowrernee confd metch byd i A repas §ﬁ0§pﬂﬂﬁétiﬁn§$ amount of 1-

pol ari zed |ight systemusing orthogonal Iight
SQidl aprz érasdd) orhdeididl iynGhser ¥bmSonthes sanpl e on

the hot stage under nitrogen atnosphere. The maj or

nononer CRIEOoReRisenised nvenithe ethad gfroweeef €3€Nhol1y
i nvention are selected fromthe group 5 consisting :

arofmaariatidgh - H )by Id & ﬁ%r%&ﬁﬂ%ﬂ%u%@%ythe

and aromati c di carboxylic aci

meGOididl NAEI Ofise Ofi v HIRIOr Hﬁaof@f Iﬁ) ngn ﬁaﬁg liquid-
include: 1) two or nore aronmatic hydr car boxy

cragitds;] ine?) g Yt dPr ere%rl‘?{mtd&ixs andfgr?arg&ﬁ(gyrliglng “the

acids, one or nore aromatic di one or

Whall QR A orkh € b%éhhe—cfé%géi 13nd ﬁ%t

aromatic diols and one of nobre aro
in@endSon.

|car% i of the
DETAILED DESCRIPTION

In the present specification and claims, ""liquid-
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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10 In a preferred enbodi ment, in the conbinati ons of
above 2) or 3), nolar anmounts of the aromatic diols
and that of the aromatic dicarboxylic acids are

. essentially equal. The liquid-crystalline polyester

~resins conposed 15 mainly of the major nononer
conponents may or may not exhibit. anisotropic nelt
phase dependi ng on the nononer conponents, ratio of
the nononers and sequence distribution of the

diednewst aromad ilq qliickdopatlbl ¢ i aeigol yester resins  of
the present invention are limted to those exhibit 20
ani sot r ofixampdlas phisecomranptésnef ¢he thrromatijor monomer
hydr oxycar boxylic acids used as nmajor nononer

commepEndr snan irtd ystegsent i nvention i ncl ude

par a- hydr oxybenzoi ¢ aci d, neta-hydroxybenzoic acid,
1)sdwiccyr onoams ch roaratthics Mot roosypeanziod y Bicd Bgids ;
6- hydroxy-2 25 napht hoi c aci d, 5-hydroxy-2-naphthoic
2)ac®me Srhydopay a2 cha tiaphhdirexgeladboxylic acids, one or
- hydr oxyphenyl - 4- benzoi ¢ acid, 3'-

mohﬁdﬁnmyphﬁnyldﬂebenéﬁUCcﬁﬁidor more aromatic dicarboxylic
- hydr oxyphenyl - 3-benzoi ¢ acid, and al kyl -, al koxy-

acdﬁsbabmgen substi tuted derlvatlves t her eof as wel | as
ester formng derivatives 5 such as ester or acid

3)hadnéle odernysd i weenlataleofii oABDNEhd t BeedO¥Vemore aromatic
par a- hydr oxybenzoi c acid and 6- hydroxy-2- naphthoic

dieeirboxia iRy efarqhl e in terns of controlling
properties and nmelting point of the resulting liquid-

crystal |l izpe apregeh@led @%iWhd ikkExamy ecché)fc&ﬁl?lnatlons of
aromatic diolS used as a maj or nononer component In
abbRe presept 3NveRtion IMCIMAS of the aromatic diols and
that of the aromatic dicarboxylic acids are essentially
equal.

The liquid-crystalline polyester resins composed
mainly of the major monomer components may or may not
exhibit anisotropic melt phase depénding 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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hydr oqui none, resorcin, 2,6-di hydroxynaphthal ene, 2, 7-
di hydr oxynapht hal ene, 1, 6-di hydr oxynapht hal ene, 1, 4-
di hydr oxynapht hal ene, 4, 4' -di hydr oxybi phenyl, 3,3" 15
di hydr oxybi phenyl, 3, 4'-di hydroxybi phenyl, 4,4'-
di hydr oxybi phenyl et her, and @&l kyl -, al koxy- or
hal ogen- substituted derivatives thereof. Anobng the
above, hydroqui none and 4, 4' -di hydr oxybi phenyl are
preferable in terms of good reactivity of the
nap@dérdich mestigre ddf rhydrhey2bepollydebierabiian procdss 3'-
and good properties of the resulting
hyldrgsverhenyst=#bene qial yestéd, r est h-hfhanpysisenl + Bebenzoic
aromati c dicarboxylic acids used as a nmmjor nononer
acdshponemd i n ahkypresentlikowrgnt i oor i ndall®gen-substituted
terephthalic acid, isophthalic acid, 2,6 25
degaphatiialesnetheneddxplsi cwatldas ester forming derivatives
1, 6- napht hal enedi carboxylic 9 acid,
sugh7-amphthakenadi satdokglideacddridatdives thereof. Among
napht hal enedi car boxyl i c acid, 4,4'-dicarboxybi phenyl,
thei s(zbswes boxpaianiilyiebkeberbics(c3- ca¢ bexypheny! ¢ et #efoxy-2-
and al kyl -, al koxy- or hal ogen-substituted derivative

naphehedfc 5aasdwebkeaspesteraboem ng desiyat i yes controlling
t hereof . Anong the above, terephthalic acid and _

prdpérhdpht hahanendi eangoxybiar agkd are prefefebhg i D quid-
terms of controlling the mechanical properties, heat
criygshstianee pol®lklsitRd RIS .and noldability of the
resulting liquid-crystalline polyester resin. 10
Exanpl espgbhmbhespref eengd LUl 1 gAS187 U T8 U masor
nmonomer conponents. may include; a)
moRadmarhy dehyensoi ¢ ;aci dip 8- h e%g% -n Lgnaci d
1 in8 )g-:i{]y rotiy_ ;QOEH%%{% . 1nclude

b) para- hydroxybenzoi c aci d/ nap |
hyaebdliinone, resorcin, 2, 6-dihydroxynaphthalene, 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 properties of the resulting
liquid-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 oqui none/ 2, 6- napht hal enedi carboxylic acid 15 c)
par a- hydr oxybenzoi ¢ aci d/ 6-hydroxy-2-napht hoi ¢ aci d/
.hydr oqui none/ terepht halic acid, d) para-hydroxybenzoic
aci d/ 6-hydr oxy-2- napht hoi c
aci d/ 4, 4' - di hydr oxybi phenyl / 9
2, 6- napht hal enedi carboxylic acid 20 e)
para hydr oxybenzoi ¢ aci d/ 6-hydr oxy-2-napht hoi c aC|d/
- di hydr oxybi phenyl/ terephthalic acid, f)
a%h@a hydr oxybenaphthatedédhydibasiynese/ 2, 6xcid, 1,4-
napht hal enedi car boxylic acid, g) para- hydroxyben20|c
n@mﬁtﬂahQM$@q0anbogﬁllereph&haﬁ;C_ 23, @GL@ﬁc%Qon%blp enyl
par a- hydr oxybenzoi ¢ aci d/ 4,4'-d|hydroxyb|phenyl g— ’
bmb‘*ﬁmmeymmybpdmhd;ﬁ, acigl,s @4 dbox l)ether and
par a- hydr oxybenzoi ¢ aci d/ 4, 4'-di hydr oxybi p e ?
alleylepht hakbgyacick hafegag- khss%%w%edcocﬁ@wﬁﬁ% thereor
a) toe), i.e. copolyners conprising
apanai by dsoxdrenz OF6rathy anRd- s it OXYp2:0aRNt ol e o )

acid as nmgj or nononer conponents are pre erable so

akichat, costephthagithedi®] tiRg POIdL, ANd Y dab' ¥p3f
the resulting resin and prOV|d|égh5 resf—:{nﬁ)é ¥oSxylic

acgebch feechadt €84 L PE OPRT kehs Hre whpll lJ?JF]n ma{h%erﬁ?chanlcal

liquid-crystalline polyester resin oo

priopeatiiey) W&%ﬁhaﬂgsﬁgtgﬂéé'Cm@@%ﬁ%ﬁ’ g!k;y%%$e@%ld§ﬁéllty

noi ety, am no bondi ng or thloester
ofMairRt Yrethu 18ARG NG %S"d}i%; the obLect of jthe 15

pr esent |nvent|on(ﬂg' es o T LS E T DI Y de

such Examples of the preferred combinations of the
major monomer components may include;
a) para-hydroxybenzoic acid/ 6-hydroxy-2-naphthoic acid,
b) para-hydroxybenzoic acid/ 6-hydroxy-2-naphthoic acid/
hydroquinone/ 2,6—néphthalenedicarboxylic acid

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

hydroquinone/terephthalic acid,

d) para-hydroxybenzoic acid/ 6~hydroxy-2-naphthoic
acid/4,4f—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,



10

15

20

25

noi ety or bonding to the LCP are aliphatic diols such
as ethylene glycol and 1, 4-butanediol, alicyclic
di ol s such as 1, 4-cycl ohexanedi ol ,
1, 4- cycl ohexanedi nmet hanol, aromatic hydroxyam nes
such as p-am nophenol, aromatgc di am nes such 20 as
p- phenyl enedi am ne, aromati ¢ am nocar boxylic acids
such- as p-am nobenzoic acid, nercapto-aromatic
carboxylic acids such as 4-nmercapto-benzoic acid,
hhr oeee-b vdind¥yilenzuich asidl, 4 behzeneditdoybaskenyl,/ 2, 6-
hydroxy aromatic thiols such as 4- nercapto-phenol. 25
naplet o bpoe t dboavbokhibse avidpeasdbased on the 11
total nmjor nonomer conponents, i..e. total anpunt of
1lar omatre-hydroxybenoxyl i ¢ acid/ ar ayati-aidyalrogh8iphenyl/
aromatic dicarboxylic acid is preferably no nore tﬁ%n
té&remitthanie aoté. preferably no nore than 3 nmol% 5
According to the nethod for manufacturing |iquid-
crystal | imeopgl yRst ebowrsi c@hbiRgr PoRSERE iNvenion, 5 o
the ester bondi ngs anong the above descri bed nononer

camipenars S cafnpr Pso8yCedairl -t RAUMRINAENS| NG 8 €Pang  6-

The pol ycondensing step may be carried out along wt
hytde x P redgioth knowWa g nbd t ey san dpbyshs  Net néﬂk% are

the nolten acidolysis nmethod, the nononers are eate

prlefeiata dld@n A it | @bh essh 1 Dy tgﬁesoﬁggkgﬂ I Spoint  and
-reacted to give nolten polyner. The netho nag be

mcRfdH8d + PUbFURGRY VaSHUM AL FaG i t i gf the. o,
volasile)gy 15 products sucﬁ ggggggtgéga%?ggégln t &t Fesin

widenfiethetnd e ip@dpst@ges of the pol ycondensing
step. In the nethod 'of the present invention for

The wholly aromatic liquid-crystalline polyester
resin of the present invention 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-cyclohexanediol, l,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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manufacturing liquid-crystalline polyester resin which

enpl oys the nolten acidolysis nethod, each nononer 20

conponent is firstly subjected to acylation step

wherein the hydroxy, am no, nmercapto groups and the

i ke of the nononmer conponert are acyl ated. According

to the present invention, the acyl group having 2-5,

and preferably 2-3 carbon atonms nmay be used in this

step. Acetic ester of the 25 nononmer conponent is
tqfraek eredil 9r priepagrer i ncomeoserps, 12i . Bref evablle amount of

acyl ating agents used in the acylating step of the
ansmesert hydeox yoarkeeyhibbyadcods habhytaci divit Bnd2a%omatic

carbon atonms. Anmpong the anhydrous fatty acids, acetic
digrenars wel @nd cpdopl ®npeedempatiliydenar aopeef€iabl 8 HHLE ang -

the 5 boiling point of the fatty acid generated during
motree pracfid b Iy mmdnguod yicloadeBshads st eps are

sufficiently low and the fatty acids are easy to

di still ehardrdiing ng tilee ROLNEANESAShEGUBLE8PurTNE 1iquid-

acylating step may be carried out by reacting 107the
crysteiErireonpoleet sem rstihe @eykabi pG-aeM Blvdition, the

tenperature of 100-200C, preferably 120-160C. The

est@raboralinifl Dlodder e YAd ¥ 804 8961 1L ORY, j
fold, preferably 1.0-1.2 fold of the td?gﬁoﬁ%fa%OQPOHents

aramuircfudde  hidr 0Xhe amﬁ@l%&q(ﬁr&ﬁ§ﬁ%o g%ﬁéﬁgs of The
e

the nononer 15 conponents. The duration” of

podGotdeis St P sy Vﬁé%h pdepepd}Ngg on, iihe g@‘;g«ith the

conponents, vol une of e reaction vessel an

melthb@ bW eI Aen 8 & £Ps B LS, G ried out for

about 30 m nutes to about 2 hours.
In the molten acidolysis method, the monomers are

heated to give molten solution and then the solution is
reacted to give molten.polymer. The method may be carried
out under vacuum to facilitate removal of the volatile by-
products such as acetic acid 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 1is 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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20 Acyl ating step may be continued until at |east 70
nol % preferably at |least 80 nol % nost preferably at
| east 90 nol % of the nonomers having acyl at abl e
groups are converted to the acyl ated nononers.
Proportion of the acyl atedl®ononers can be neasured
by a conventional nethod 25 such as that using Hi gh
Per f ormance Li quid Chromat ography 13 or gas
chromat ography. After the acylating step is
t er m nat éd e @b leaaylat mxtagents ssbjetbethe catheating
pol ycondensi ng step. The pol ycondensi ng step may be
stear AfedhsuPriapartie igamnisiqreante oamivedsels asat bpt ats@dwi th
in the acylating step or in another reaction vesse
2-gf tG@Arhorarstams | ngAnbegathkaped ydrioxisuria ity t4e ¥essghetic
for polycondensing reaction. The condition of the
anpaidydciedensl myrep epniayanhyyridepandi Re-ce A1 TONIERL +he
conponents, and the kind and 10 anount of the
bogdtalyspsing befustbe |fageperatidt hgekieagtb@n ABYiRE the
carried out at a tenperature of 200-400C, preferably
acy0e+35gCaand podiycondet sumlg |stdis ddd rdigri d 5AMEy | fow and
reached to the predetermned level. In order to
theacfattat eadidsi lddeng iy t he fatikyillagachdroefgrabgd he
during the reaction, the pressure of the reaction y

'pobgcgnddnaﬁhg sedpced to about 100-10 Torr as the

tenperature is increased. Rapid pressure reduction at

the initirak stggetahqt BQe@Ohbé%/o'ﬂﬂe?'}%r%% gﬁﬁlg"lde?&ing

avoi ded in order to prevent undesirable . i'on
thef hbBom@P ULERBEHERLBONRIERS Eﬁ9n1$@f15€fﬁélo§gent at a
n,”a

system In the nethod of the present Tnventron,
temperature of 100-200°C, preferably 120-160°C. The molar
amount of the acylating agent may be 0.8-1.5 fold,
preferably 1.0-1.2 fold of the total molar 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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catal yst may be used in the polycondensing step, if
desired. Exanples of the catalysts include organic
tin conpounds such as dial kyl tin oxide (ex. dibutyl
tin oxide) 25 and diaryl tin oxide; organic titanium
conpounds such as 14 titaniugn di oxi de, anti nony.
trioxide, alkoxy titanium silicate and titanium

al koxi de; alkaline. or alkaline earth netal salt of
carboxylic acid such as potassium acetate; salts of

on gy arimommcti ayfaphy K2SO4) and gaseous acid 5
catal ysts such as Lewis acid (ex. BF3) and hal oganat ed

hydrogen Afer HGle Theybaoimy oftépe ¢atatyshiadded, the
to the reaction nay preferably be 10-1000 ppm and

resortel oy efietabty 26- 200 apredased 1o 1He1 §O8@kens
monomers. 10 In the nethod of the preggﬁt§inve%%?%ﬂg step.

THeor pompouhaehuingy St uiady CHUSIALHE NG POUNCSLET the  same
resin, the polycondensing step is carried out in the

represencerefsél BBt alhal hyss@oen Rhasp | -
di hydr ogen phosphate used in the neth%gyfiEIgg gﬁég or in

anpt@eent réa¥enbhonyé ss80t J4vdted 1| |
di hydrogen phosphate and/ or alkwégﬁ}égu d%%?%% acylated

nigtichydr @gemhePhRsphal &y ?pﬂfé&{(g%}l%/i 1 epewt{&i]niaﬁ

mechani cal properties of the re I'Ng Testn.
metal di hydr egems £ oYL i BapseAal Ly, [ggegg BLE vary

in ternms of good color 20 to e resu

dep@8tAngEXSAP! €8e OfmAh dihd gﬁ% 6ﬁ§%@¥9ro%§ggfgﬁ%phﬁggg and

Include sodi um di hydrogen phos] ; bot
amghhfdr@geqjuPhQﬁﬂgﬁéﬁﬂﬂpdtb'tﬂeun&gegydro%%n general, the

phosphat e. Anobng
reaction may be carried out at a temperature of 200-400°C,
preferably 300-350°C and continued until the stirrihg
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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above, sodi um di hydrogen phosphate and/or potassi um 25

di hydrogen phosphate is especially preferable in terns

of 15 good color tone of the resulting resin.

Hydrates of these salts may al so be used. The anobunt

of metal dihydrogen phosphatggjadded to the reaction

is preferably 1-5000 ppm nore preferably 5- 5 3000

ppm and nost preferably 10-1000 ppm based on the total

wei ght of the nonomer conponents. The netal dihydrogen

tphasphuat e ddlotildd be adteroho | &ﬂngﬁggjona§y§§§n}titanium

. In

before the pol ycondensation step is term nated

shbteatet ahll, tietaaliuei hdicagere PhosRAB! 8ci S5r1Q1kaline earth
preferably added before starting the pol ycondensing

mest D, saltr e Prehebaklyidurddidi t B-ACH AL 00, SE R and ot v 0.
nost preferably, upon starting the acylating step so !

sahad the Imdedadibydsopen pBRSPhRjE S nl -
di spersed in the reaction Eixture;aﬁ& c%*griﬁgsgpufheaCld

cdtesl ysthir istdH hgs15,&@pst i d s i dadh. \ It _j
convenient to add the netal diﬁ%ﬁ?oggg3bh5§5ia glpganated

hidsg&actdon wessel sinultaneously with the major
nmononmer conponents. I n one enbodi nent of the present

inventiOmﬂuﬁtam$§ﬁ§to?n%h@'E§£é¥y§%3g§%%&igg PRE° T ehction

sel ected fromthe 20 group consi‘sting 0O
j hihali ifl, licylic acid
e, BB S0P ERA AR | U S e rorab e 20-200
pp G5 LA A Ctﬁtféld Adh & Agount  of 1-5000 mmol %

based on the tot noNomer s he.najor nononer
east one hora o TR TR ATERe PERPBRFca FraRTiRE  for
mdﬁﬂ%ﬁ%ﬂ%QQ§kFt%nglgau§5L2%§%tallihe polyester resin, the
polycondeﬁsing step is carried out in the presence of a
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 godd color
tone of the resulting resin.

Examples of alkali metal dihydrogen phosphates

include sodium dihydrogen phosphate, potassium dihydrogen

phosphate and 1lithium dihydrogen phosphate. Among the
above, sodium dihydrogen phosphate and/or potassium

dihydrogen phosphate is especially preferable in terms of
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16 carbonate, bicarbonate, nitrate, carboxylate and

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

total nononmer conponents, provided that the

copol ynmeri zi ng nononer is not the mgjor nononer

conmponent. 5 As an alkali netml salt, alkali netal

sul fate, especially potassiumsulfate is preferable

in ternms of good nechanical properties of the

resulting resin. Wien an alkali netal salt such as
9l e Acetabe PS5 Ghe aesuddtimlgystessifror tBpdrates of these

pol ycondensi ng step, the above anount of 10 al kal
SatdiImaalalse Rretwsed ned by subtracting the amount  of

catalyst fromthe total anount of the salt used for

the copdlhmemautt ont Métea i dbhydopeey BibZpRgte added to

nmononer may be added to the reaction systemat the
thet areactiomeiacpiratficamisltyepl - 1600 ogphhemotd bidferably 5-

maj or nmonomer conponents. The al kali netal salt nmay: be

304@d@nt Grichenosrte gote TEr 1 Mt Ur @50 00l s neomsey Wit Phiheora;
nmet al di hydrogen phosphate as described above. The

wellighui e-fcryst aldnore maygsdresntesin may be 20 obt ai ned
fromthe polymerizing reaction vessel in nolten state’

and proca&&emdhanythyﬁﬂdgaﬁqpﬁééﬁﬁ%%é”sﬁ@@?&&%%i?%ggd to

liquid-crystalline polyester resin may be, -

theubjest etloh 0 s30lticth PHage reo! YRB! iZAt) Qh . .
conprises heating the resin to 550)g506$$%£¥t10n step 1is

T inder reduced prossar e 17° The o an A T £ s
prélﬂétrhbﬂypra(ddéiﬁsbéfbirgUisql:arting the polycondensing step,
more preferably during the acylating step and most
preferably, upon starting the acylating step so that tﬁe
metal dihydrogen phosphate is evenly dispersed in the
reaction mixture and coloring of the resin during the
reaction is avoided. It is convenient t.o add the metal
dihydrogen phosphate Ito the reaction vessel simultaneously
with the major monomer components.

In one embodiment of the present invention, at
least one minor copolymerizing monomer selected Ifrom 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 ptesence of at least one more alkali

metal salt selected from the group consisting of sulfate,
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crystalline polyester resin conposition conprising the
above-described |iquid-crystalline polyester resin.
The Iliquid-crystalline polyester resin conmposition
obtai ned by 5 adm xing one or nore desired additives
may be used in a variety ofidields. Exanples of
addi tives which nay be adm xed with the
liquid-crystalline polyester resin include fibrous,
lamel l ar or particulate fillers and/or reinforcenents.
camp Pl deleirbonabes hiklrets, andirboxydiatforaeSoid in
may i nclude glass fiber, silica-alumna fiber, alumna
arf i pepungardfonlPi-BeO Oarmbrar afi dodsddr onAnoig @™l monomer
glass fiber is preferably used because of its good
coywicaege sof pushyisiedhl timopei¢ | espaghmens: i nd Snd%eh®t €8s not
of lanellar or particulate fillers and/or
three imafjorT et meyonpuernde. tal ¢, mica, graphite,
wol | astonite, cal cium carbonate, dolomte, clay, glass
flake, glrassabeadsalbarihetasulshate andkil anicsmioxiderate,
Anmong the above, glass fiber is preferable 20 because
esiplecd@tllyi iottess et EUIgr Lasti Ak cnt 001 d | 19 E&ﬁms of good
mechani cal properties of the resulting resin. The
mefchlaingca langtopeFeiBEoreemles payubeiaddedL 0, theyan ap
liquid-crystalline polyester resin conposition of tﬁe
alpe@denineitiventszan i siath amIntsRfi @y 1- 200 part s; by
wei ght, 25 preferably 10-100 éﬁfﬁﬁﬂ%y wei ght pe%glﬁﬁfe as
caﬁéﬂ@%t&YﬂUﬁ!ﬂHejéleéoﬁﬁéngiﬂa'%t@?%:& ! 108, ve amount of

pol yester resin. |f the anount f i'llérs an

alﬁ%:lgggrik?ﬁls n% ?l’!t: tS] eilgtr)re{eutfe{}%n&gr?%%) qk%}?r %ﬁbt?gc\e@hghtt’het ha(temount
of catalyst from the total amount of the salt used for the
copolymerization. |

The 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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crystalline polyester resin conposition tends to be 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 inuention may further be

adm xed with one or nore additives, which are 10

conventionally used for resin conpositions, if

desired. For exanple, nolding |ubricant such as

hi gher alThghap¥esentci dnvenghen adhirphatd eresiiefes M 9NeFuid-

al i phatic am de, higher aliphatic acid netal salt
crysterldiime t o yersher higheir! reansod Ot 16n 25c6@5POing the

atons), polysiloxane and 15 fluorocarbon resin;
abgoteordgsc rsidied ad idyed-ang spiadMemkS; podPLspXtdatsin . The
thernal stabilizer; Wabsorbent; antistatic agent;
1iznd dsunfyate lddines eoapes t sBY r88 i AdHoxfbs i H1RSE obtained by
additi ves may be added to the liquid-cCrystalline
adpdlxjest esne r gl meohpassiiren ofgd e PLespnt, ijyventign ;
in an anount of 20 0.005-1 parts bylmeight? 6%%f%%é§|jjl a
vai@ty00F parhisishy weight per 100 parts by wei ght of
the liquid-crystalline polyester resin. Ml ding

IubricanEs;aﬁ@qiésaSoPigaaitﬁbbehwﬂi%rﬁgh%& g?i% lixed with

al i phatic ester, higher aliphatic aci sa

theb fliygracarhanat ypgesuptf e ad t he.
pel | ots of 18 the |Fqu§d-g%§%g%gl|¥ﬁg§80|g§g ‘Se‘?erefsal.%rousf

lafkltBe birdwadtichystal Idi1g resi N conposi.tion
bef ore subjﬁgct ilng t he rg'el Ieg;ys)%%?t e Iﬁeo ng'ﬁonrgcr%n}e&te%'s,

oo 1 PRl D S0 O S 168 ol e
may include glass fiber, silica-alumina fiber, alumina
fiber, carbon fiber and aramid fiber. Among theﬁ, glass
fiber is preferably used because of its good balance of
physical properties and cost.

Examples of lamellar or ©particulate fillers
and/or reinforcements may include talc, mica, graphite,
wbllastonite, 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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conposition of the present invention may conprise one

or nore additional resin conponent unless the

additional resin conponent does not inpair the object

of the present invention. Exanples of the additiona

resin conmponents 10 include f&ernoplastic resins such

as pol yam de, polyester, polyphenylene sulfide,

pol yet her ketone, pol ycarbonate, polyphenyl ene ether

and denatured derivatives thereof, .polysulfone,
ophofpet Hermuld-oney stred. lpioley epbkyebsibde raRdn. If the amount

t hernosetting resins such as phenol resin, epoxy resin
ofanthd 5 pbl gt si aleds esi neifberaement: sofi st herad@hthonalo parts
bresin conponent is not limted, and may be determ ned "

Wepeadeht, omththe malidemdad tf opert ythdYpi cosuch .

additional resins nmay be ;géed to the ké@hh¥1n§ quUId
ciyspa i tnyst ablliyeetpel yad£in resh iti '

anmount of 1-200 parts by weight, 2 O%?g?gﬁabﬁﬁﬂﬁg?lggo be
derardssdy wei gite peb1300oRards ByeWei@Nh e §Peyie of the

l'iquid-crystalline polyester resin. "The
md Idiitigl-de st @l dénes peb Viest ehckegbhg, conposi tion used

in the present invention may be obtained by adding

fillers, mednforaampnis andoiher,Lesin. %ﬁg%%@%%neﬂéflresin

to the liquid-crystalline polyester resin
colip@addi tihrl Necdb Xa kg Hsi BY A denaad|ig; ine such as
Banbury mi xer, kneé%er, si ngl'e scréaggg??ud%?? ?axn%urther

beSCr£ani &&r udarror dhe | pke. The li gg'{jgltrf[%%t, Slo:‘"imn?eﬁrér are

pol yester resin or the 5 |iquid-cr . .
coRaST OIS KORODEaL IS OGRS TVeN e,
Fo@rC’éﬁiﬁﬁplgf‘:"flﬁf_ﬂpﬂﬁ/g'i ﬁh%%&k%ﬂnﬁ“%gkﬂg’as higher aliphatic
acid, higher aliphatic ester, higher aliphatic amide,
higher aliphatic acid metal salt (wherein, the term
"higher" means 10 to 25 carbon atoms), polyéiloxane and
fluorocarbon resin; colorant such és 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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conpressi on nol di ng, extrusion nolding and bl ow

nmol ding. The nol ded article obtained according to the
present 10 invention are particular useful for
manufacturing parts of electric and electronic

devi ces, machines and autonobd | es. Exanple The
present invention is further described in reference

to the foll ow ng Exanples. The following 15 exanples
are intended to illustrate the invention and are not
the beleohdrerestablinei tpohgestope pésthe bpveRheoNnliquid-
In the exanples, paranmeters were neasured as foll ows.
CRYNEI ] e vPodusistyr> Miwl measnpestntowasoeBsFé edubYbcting
with capillograph, 20 Type 1A (Toyo Sei Ki
theei paddedivo, tot dihe Talodalinkapanbaesisng s8 diiee Ofthe agent
nozzl e dianeter of 0.7 mmand of nozzle |long of 10
adhmraveta i the vosttasi $yr fase neasthedpat 1270C and at a
share rate of 1000 sec-1. < Melting point > 25 The

di fferentTrad scandiouy dalrord feEtleimdExst ab80RA 21 resin
(Sei ko Instrunents Inc., Chiba, Japan) was used. LCP

cosguy iet tam bef exanri nege y@st heaked tabnd b € cBfpri
20C/ mi nute and endot herm c peak (Tn11)£%a§ rggéfgedyne or

mo ke reefitteiron 4 1CR e ssiahmt np@se k€ Rin Bds & £ 85 '
20-50C hi gher than Tm i TaroHo o st se Span tfnal resin

compinplet thasicxa! efbtt 0 1M r t epper a&g;{&t: U geraffe o;present

20C/ m nute and then, heated again e Sanme rat
infedatiter.m ¢ meatpfoundd nekbe Jd>dhéﬂio%¥ﬁp r833 " €8 88%ent s

as nmelting point.. < Witeness

include thermoplastic resins such as polyamide, polyester,
polyphenylene sulfide, polyether ketone, polycarbonate,
polyphenylene ether 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 polyester
resin composition in an amount 6f-i—200 parts 5y weight,
preferably 10-100 parts by weight per 100 parts by weight
of the liquid-~crystalline polyester resin.

The liquid-crystalline polyester resin
composition used in the present invention may be obtaiﬁed
by adding fillers, reinforcements and other resin

components to the liquid-crystalline polyester resin and
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10 The strip shaped bending test piece of 12.7 x 64
1.6 mmwas nol ded using injection nolding nmachi ne
(Type M 26/15, Sum tonp Heavy Industries,. Ltd.
Tokyo, Japan). L*, a* and b* value of the test strip
were neasured using color-dofference neter (Type CR
200, M NOLTA) . Witeness 15 value Wwas cal cul at ed
using the L*, a* and b* values. < Flexural strength >
The flexural test strip of 127 x 3.2 x 12.7 nm was
medd derassing Fhe erixBRIAONGIRG wadmiarliidH 000l Osuch as
Ni ssei Plastic Industrial Co., Ltd., Nagano, Japan).
0 1 akneedengt 5 imasle wasrear exedudetr, twin screw
according to ASTM D 790. < Izod inpact value > The
expandiary dedthiestlriiye of 63.5 x 3.2 x 12.7 mm was nol ded
using injection nolding machi ne (UH 1000-110, 25
Ni ssei PlTasti ¢ibmnddstoriyaltaCd.ind t @po,l yNagano0, réapan) or the
lzod 22 inpact value was neasured using the test
ligudidp caystrdilige o lASTM 256esin thepesamploas Htdiined by
conparative exanples, follow ng abbreviation are
thQS@me&bﬁyxisabhtybhcmﬂydbalﬁoM&&wdﬁgx%gégmggﬁﬂéﬂ{ional
acid BON3: 3-hydroxy-2-naphthoic acid BON3, 6:
me2:thy dnekyhapht haleness, 6- greachanihi ¢ a8idcPBh  nolding
par a- hydr oxybenzoi ¢ acid, which may contain beIOM/f%e !
compreetechi amwldimg, (R tRyISOfmbLghngerd oy rrg_@gﬁ molding.
ch may

liquid chromatography) of SA and H P, and whr

TheonmaildebHesarticle obtained according to the present
invention are particular useful for manufacturing parts of
electric and electronic devices, machines and automobiles.
Example

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 wefe 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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 tempRdiatthae ot ACWALd NG SEETE A HDdEL

than 1 ppm (detected by atomic absorption
spectrometry) of potassiumand sodi um BONG
-6- hydr oxy- 2-napht hoi ¢ acid, which may contain bel ow
15 the detection limt (by means of high-performance
liquid chromatography) of BGN3 and BON3, 6, and which
may contain less than 1 ppm (detected by atomc
absorption - spectronetry) of potassiumand sodium HQ.
hydroqui none, which nmay contain | ess than 1 ppm 20
(Y adigtce c tleds tiyunetrard ¢ TaksSQr ptihabas peghpafRt ryds ofuseq. LCP
pot assi um and sodium TPA: terephthalic acid, which
samplecont aba leassitlkan Wappieatdat agt ed iy atopi oo,
absorption spectronetry) of potassium and sodium 2
anik sl et He 231 c POBak439mg)) BEANG Ad&3-@q . HQ[‘]?%%aﬂ%?r, LCP
TPA (191 g), potassium di hydrogen phosphat e- ngy
saamd eaCed § CkepBhydr ider 47O S uer Q_oﬁ§@°t”h§g%%?09h°ar}l Tm 1
contai ner equipped wth an agitating device having a

fotror qoe- eh@tesThe STRbXt Wife Wass syl e¢led 1o the o
de- gcet ate pglsymsri zing reaction under t he Po??ﬂovvl ﬁg room

cﬁr‘&ggﬁl heated i
at nosphere, the mixture was heated fromToom again

atl enpelsad & Q@ .14%&3@{el%lf@%ez§‘}gd%%ﬂ?§cﬁ J?rﬁ]etlé%yﬁjgrgﬁqgstep

for 1 hour. <Polycondensing step >

wast @R cwasiele Ly '?r%tlecq:ngt 'b%lrﬁi xture was rapidly heated:
to 240C with distilling out the

< Whiteness >

glinute

The strip shaped bending test piece of 12.7 x 64
1.6 mm was molded using injection molding_machine (TYpe M
26/15, Sumitomo Heavy Industries, Ltd. Tokyo, Japan). L*,
a* and b* value 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 Inaustrial Co., Ltd., Nagano, Japén). The
flexural strength test was carried out according to ASTM D
790.
< Izod impact wvalue >

The bending test strip of 63.5 x 3.2 x 12.7 mm
was molded using injection molding machine (UR 1000-110,

Nissei Plastic Industrial Co., Ltd., Nagano, Japan). Izod
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by- product, acetic acid. The m xture was kept at 240C

for 15 20 m nutes, heated again to 350C over 5 hours

and then, the pressure was reduced to 10 nmHg over 2

hours. Wen the torque becane the predeterm ned

| evel , the polynerization rgaction was term nated.

The resulting resin was renoved fromthe container

and crushed to give pellets of liquid 20 crystalline
_polyester resin. In the polycondensing step,
l@p@tbeﬂtﬁelyashmeaetrealuamngnth@ft@%@tk%riﬁi%d@@%ding to

distilled out. The whiteness of the resulting
ASTMubPdSerystalline polyester resin was 83.4. The

whi teness, nelting viscosity, 25 nelting point,

fllexural 3arergteh, ezefiplepactayal UeBfpdMf 3k _examples

'iquid-crystalline polyester resin are shown in Tagle ’
fdllowiGpngels a4 v Vet fxanpte dskiquid-crystalline

pol yester resin pellet was prepared in the sane
ShmmnsEeliasl exadpl® 1 except for 5 potassium di hydrogen

phosphat e- was not added. In the pol ycondensing step,

HEPPrOxi yeat &k yi dhsrorred i cal s@pgunt of  acetic acid was
distilled out. The whiteness of the resulting

BON i I-1oyysdafl d Neaprpohyest gL gesin was 80.4. The
whi teness, nelting viscosity, 10 nelting point,

BdN}p@ﬂ%ﬁ—Hﬁdﬁﬁk¥ﬂhpﬂgﬂghéﬂgm@}6y§£85r85x%g§% acid 1l e

liquid-crystalline polyester resin are’s

ob-:1. 4 B 254 otassjiu
¥ di hy%?l(%?nmﬁ%%lg%éé%%ﬁg%&f an cgtlce %yg)ca%rg%}l? d%epow the

de(va_%tzlﬁig%]n ;\S{tﬁg{?ggkgﬁévﬂ'gggngeagf orhfg%‘—t;%"ép cgrnr(?a uci:gpegiquid
chromatography) of SA and HIP, and which may containﬁless
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 'hiéh—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 pPpm
(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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havi ng a torque-neter. SA (210ng, 30mmol o based on the
total nononers), H P (90ny, 10mmol o based on the total
nononers) and potassi um sul fate (300nmg, 400ppm based
on the total nononers) were added thereto. The
m xture was 20 subjected to the de-acetate
pol yneri zi ng reaction under the follow ng condition.
< Acylating step > Under nitrogen atnosphere, the
m xture was heated fromthe roomtenperature to 180C
over 2.5 HeBrd443Rd KeptBOs &t 938aC,f aro 1(howrg) 25TpA (191
<Pol ycondensi ng step> After the acylating step was
9t er nPabee8i unhedinvdtagenwaphbeahed et(2 3330GgQVeandt 5 acetic
hours with distilling out the by-product, acetic
arleydridhent’® he) pressufedwas & redeueednt echIAMHEYF QWRlipped
1 hour. When the torque becane the predeterm ned
wilvelgn vacyidmtiiasy staxppiete anthdiey PrLs sy enf-ndths | The
reaction was returned to the atnospheric pressure The
mielswte i ngas esknbyastedmoved fgm the-gentaiper 3 erizing
crushed to give pellets of the liquid-crystal F

remttysst eindesithe 1601 TokhegPebygondsasi ng step,
approxi mately theoretical anmount of acetic acid was

< disglidiady ep The whiteness of the resulting
l'iquid- crystalline pol yester resin was 88.9. Th
I

whi t enesund®} th N ik SE 0Si ti 0
strength, I1Izod |npae# vd%%gag?hgﬁé Eﬂe RiQkur

f

e

fﬂdnqur_«g & Wsdnld 4 18, pol yest b sr e;s n
- Ebnpafgirve é&gn%%e fJiOLrgur %rystgFffh a

14trrﬂ0/e§dxef1 Rl pellet was

e
% % eated
&

n at5<ept at

<Polycondensing step >

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 ﬁellets 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 value of the
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prepared in the same manner as exanple 2 except for

pot assi um di hydr ogen phosphate was not added. In the

20 pol ycondensi ng step, approximately theoretica

amount of acetic acid was distilled out. The

whi teness of the resulting laquid-crystalline

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

viscosity, nelting point, flexural strength, |zod

i mpact value of the 25 |iquid-crystalline polyester
liggid-aresshbineénpdapbetérlredtn Exanghewd in Table 1-1.

Li qui d-crystalline polyester resin pellet was
Conppaaeive NnExdrep s5ankt nmanner as exanple 2 except for

BON 3 (6.7g, 700nmol based on the total nononers) and

BON 3, 6 5L{GuddscH080abl ihasegoopekhert OE@ls,iHDng@_&%)t was

were used instead of SA and HI P, and the anount of
ppspassd uniisulfad e saw@s redinkst edhd 0 A&  2Q0PRPeept  for

based on the total nononers). In the polycondensing

Pt &5 1180 PradH iR oh t Ha@d  waRPUupt of ic acid
was distilled OJ?% 10@$%E§ahiteness of theagggﬁftingn the

pdlgbrbatysiq@l lsites, PQbﬁ?ék?ﬁa%@iP?i%g§o§§t2caiT“5m%%ﬁt of

whi teness, nelting viscosity, ne point, Tlexu

acdtreNAdnd Wl dipact)yal yg-of the liquid-crystalline
pol yester resin are shown in Table 1-1. Conparative

Exaﬁple1%5%5wﬂfﬁéﬁb§§Y§fa£$é”?eQQi¥§§é§%}éﬁ§hg§g§%%331ine

was prepared in the sanme manner as ex

pd 18fe s AL assd 4 el hygls ogen @WQS@Q§£S?§?§,?ﬁé%?ggsggﬁggosity,

t he pol ycondensi ng step, approxim

mAMBYY in@Ceki ExAEL @@%eQB%hh”f§%dngmpact value of the
liquid-crystalline polyester resin are shown in Table 1-1.
Example 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 The whiteness of the resulting |iquid-crystalline
pol yester resin was 82.5. The whiteness, nelting
viscosity, nelting point, flexural strength, |zod

i npact value of the liquid-crystalline polyester
resin are shown in Table 1-1p5 Exanple 4 25

Li qui d-crystalline polyester resin pellet was 27
prepared in the same manner as exanple 2 except for
sodi um di hydrogen phosphate (190ng) was used i nstead

<Bplpebadsheningdishgdrogen phosphate (190ng). In the
pol ycondensi ng step, approximately theoretical anount

of aceticAdted wase Sacysathhgd. otbp Thgs WHdENESSEOS,  the
the resulting liquid-crystalline polyester resin was’

mBBL Or e Thea swhiclaerels S0 mﬂdq@goVé§0935tﬁourgEMQH%Jdlstllllng
point, flexural strength, Izod inpact value of the

oht qithe- Wyss wbduidte, PoE¥ESteradfsi N ahe sh
1-2. 10 Conparative Eanpléii'L,qu, %Erygﬁg? Prgggh§e was

rpdhyest €6 IesimHgebl 8t VafouR! ePFhed ikt %@%Ebeq$me the

manner as exanple 2 except for dlpotaSS|um

phosphahenéds t f
B hytr ogon phosphat e {1900y} =™ %gﬁ%efs%ﬁaﬁbﬁ?éﬁs.%e of

t1sd ePea @PPEOXIARt £LYLEREQT L acetic acid
was distilled out. The mh?%e%g%sagﬁggk Fasu fieRgure. The

| t ._Th
rdd it therystah! (vasS r%ﬁb%%ﬁ‘¥r5ﬁ5¢$ 3g€?h??rfF§Ququshed

whi t eness, nelting VISCOSIty,

bff%ﬁ?%tgfigég?IPﬁgqgl ;g% lgteé?%t%fﬁl%%oﬁﬂlyﬁs?ﬁﬁléeSin°
Inl- 2theTh§oﬁ9§HthHglhbqu%% %JyStapp£g§1£o£¥fSte%h%%%%%lcal
amount of acetic acid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 88.9. The whiteness, melting viscosity,
melting point, flexural'étrength, Izod impact wvalue 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 améunt 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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exhi bi ted good whiteness but relatively poor

mechani cal properties such as slightly |ower flexural

strength and low 1zod inpact value. 25 Conparative

Exanple 5 28 Liquid-crystalline polyester resin

pell et was prepared in the sgge manner as exanple 2

except for tripotassium phosphate (380ng) was used

i nstead of potassi um di hydrogen phosphate (190ng).

the. 5 pol ycondensi ng step, approximately theoretica
Emamphe of acetic acid was distilled out. The

whi teness of the resulting liquid-crystalline

pol yest er LLggia- w@§583121n5hepWh®E%Q%§s’rgghh'n%e let was
viscosity, nelting point, flexural strength, &

prepacédvahuene! ddhiee MRahhobi dsClyshphll ne Dolyester,. poy 3

resin are shown in Table 1-2. The resultln

(61 T) d-700¢8dcAl | bASeQOlKESERE T
whi t eness but rela?lvely po%r & qanlca?gééggpg% j 20N 3,06
(3 red pdi sendepyer Fdeir g, sthengt d lzod . inpact

vg?%e 15 Cbnpar§t|ve %&an% % %u%ﬁudh%Fg% Vi Rgre used
o yLst 88 ERSLAgPEIet epared. i D.the, sane
anner a8 exanpdeﬁ%ngé%%? g Qﬂ ospho?oﬁgtﬁﬁFbum sulfate

_wé§- sVe3 H§e955 t??ﬁoﬁ%mpngé nSIES h%géo egonomers)

phosphate (190ny). ol yconde

I t_of t
| oRatE o HRES TR ey ey therEln (e fy cheSretican

adddﬂﬂbefééééié'JEade%ye&%S£lifs'”O&@§ 79.0. The

whi t eness t I Ng VI SCOSI
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—grystalline 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 theoreticél 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, fiexural strength, Izod impact wvalue of the
liquid-crystalline polyester resin are shown in Table 1~1.
Example 4

Liquid—crystalline polyester resin pellet was
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melting point, flexural strength, |zod inpact val ue of
the 25 liquid-crystalline polyester resin are shown
in. Table 1-2. 29 The resulting liquid-crystalline

pol yester resin exhibited relatively | ow whiteness

whi ch provi des poor color tpne. Conparative Exanple 7
5 Liquid-crystalline polyester resin pellet was
prepared in the sane manner as exanple 2 except for
pot assi um hypophosphite (190ng) was used instead of

Ppepaseduimdichgdsegen meiosphate 490008 . 21 BxEBBt for sodium
pol ycondensi ng step, approxinmately theoretical anount

dpfiydaogesephospbitewad ddingt)i Waad wsdd Thetwhit 8Re$st@fssium
the resulting liquid-crystalline polyester resin was

difgyérogée phosphess, (18I0highg VimCOShé YpolPBbhHBEsing step,
point, flexural strength, lzod inpact val ue of the

appxpx thetysy al theerpeliyest eran@sit ape showrih Table .
1-2. 15 The resulting liquid-crystalline polyester
dissine@éxditbi ted relatively | ow whiteness which
provi des poor color tone. Conparative Exanple 8 The

acyl at i ngriandvipot ¥€ONESHS1 Age SEEPS] FaLL :
out in the same manner as ex%nple ngégeégngg CE?gtalllne

pcElERY aam b S rpge s Phesphat & &H?Qgg%gﬁﬁSTg§?%n%ﬂ%&gggsity,

of potassium di hydr ogen phosphate

mdlﬂﬁﬁé"ﬁ%ﬁﬁ%ﬁgfﬁéﬁﬁraih§t¥EﬁgeﬁLt&iﬁ?:4%?%%?Ct%3€%sof the

m xture was not enough incréased an _ q%
1iﬁi&ﬁﬁﬂlﬁoﬁi%Jl]lle%é’é@&etxeéﬂr@egre's%\’oev'm 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 bolyester 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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30 crystalline polyester resin was obtained. Exanple

5 Liquid-crystalline polyester resin pellet was

prepared in the simlar nmanner as exanple 2 except for

5 after the torque becane the predeternined | evel, the

nolten state reaction m xtur®E was kept in nitrogen

at nosphere under the anbient pressure and 330C for 50

m nutes. Then, the resulting resin was renmoved from

the container and crushed to give pellets of

l'i qui d- criysyel dipeyst@lpbhgespelyresen. kasthe pellet was

pol ycondensi ng step, approximately theoretical anount
brgpasd i ciracithavassatiest maretkwutas Theaw@lle Vioscegickyt  for

of the resulting liquid- crystalline polyester resin

1o tH Esimandphbepieltei ng(3pongs measir edsby DSG RS A of
282C. The whiteness of the 15 resin was 88.3. The

potfsstsEness, dilepdraderst r esigsdphaeed impagy) val ue ofy  ¢pe
the liquid-crystalline polyester reS|n are shown in

pollatriondzn sGampasakipye &xenpk emtbi qui ghes yst éi'“%mount of

pol yester resin pellet was 20 prepared in the sim

acrerineracas] el 6 5 ExEe@ut or the addition of
pot assi um di hydr ogen phosphate (190ng) was conducted

after theHeRHie: hecaiT® ¢ hen Pr 6gl £F (4, e |
t he pol ycondensi ng step. Then, the Eﬂﬁ 91é§¥§ Crbgtalllne

poll8@GitedN ra§il e svas7 kept frk Nk { t
the 25 anbient pressure and 330C ?gﬁgﬁg'ﬁgﬁgf & %%%COSlty,

me%;tﬁgl?teldﬁa?g}?cél erﬁék@rél‘ﬁssffgﬁéjﬁﬁ,f 1O t?L‘?np(“a(:)c'%t Y8le a(glg 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 value.
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 whiténess, melting viscosity,

melting point, flexural strength, Izod impact value of the

liquid-crystalline polyester resin are shown in Table 1-2.



10

15

20

25

pellets of liquid-crystalline polyester resin. In the

pol ycondensi ng step, approximtely theoretical anpunt

of acetic acid was distilled out. 5 The nelt

viscosity of the resulting liquid- crystalline

pol yester resin was 18 Pas apd the nelting point

nmeasured by DSC was 281C. The whiteness of the resin

was .84.8. The whiteness, flexural strength, |zod

i npact value of the liquid-crystalline polyester resin

are 10 shben riesuldbieg 21i@oipacaybvel ExaePbe11@ster resin
Li qui d-crystalline polyester resin pellet was
ephepared i nelaeiséhyl atownnmef t@seS¥anpl 1P §NGRAL {F” poor
pot assi um di hydr ogen phosphate (190ng) was not adde
cdboAftenet he torque of the reaction m xture was

achieved to the predetermned |evel, the nolten state

Compata bivel Rkanplewas kept in nitrogen atnosphere at
the anbi ent pressure and 330C fOr 50 minutes. The

resul tingLigsia-vagstemyad fpemyekhe co
crushed to give pellets of I|§U| e20 gryg%gﬁ |ng%ﬂqet was

prEpyesd eri estifle  Idunide molycondensing step, - except for

approxi mately theoretical anobunt of acetic aC|d

patisdd1ded ﬁyboFﬁangEEb Vi BLOGHEY | o&agheé%ﬁégltln t?ﬁ% of

liquid- crystalline polyester resin was

pIlddngn 2% 00)@todERSUT S DN DBE vag: 382G, The the

whi t eness of resin was |teness

sdienaiastsonatue o bt oo eyl (e ey o
acktic acid was distilled out.

The whiteness of the resulting liquid-crystalline
polyester resin was 79.6. The whiteness, melting viscosity,
melting point, flexural strehgth, 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 viscositylof the reaction mixture

was not enough increased and the torque was not reached to

the predetermined level. Accordingly, no liquid-
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In Table 1-1 and Table 1-2, the abbreviations
represent 5 additives as follows: A’ potassium
di hydrogen phosphate B: sodi um di hydrogen phosphate
C: di potassi um hydrogen phosphate D: tripotassium
phosphate 10 E: phosphorous ®gid F: potassium
hypophosphate 33 a) >M! JJ a) rori ~ ~ir OC Oo
oLOcoco MN I I I I'l OOOI NmNuU) co NN
'r 1J7 NFI Ncor i m UIlIl Ilj O) r I Mr 10O
cygra Gige)polyestenOrdoin €abl dbtainddl-1 rt co X
> ra-4J-1Q MNOOO'-1co0O
Example 5

I
O
W

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.pelléts of liquid-crystalline
polyester resin. In the polycondensing step, approximately
theoretical amount of acetic acid was distilled out.

The melt visceosity 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
brepared in the similar manner as example 5 except for the
addition of .potassium dihydrogen phosphate (190mg) was
conducted after the torque became the predetermined level
in the polycondensing step. Then, the molten state
reaction ndxture was kept in nitrogen atmosphere at the

ambient pressure and 330°C for 50 minutes. The resulting
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INNri LO Wa) >ri r143c CF) r-1 ior-i co sLO
%W RI I 1 111 mN~O 00rar ri 1c') Rri 1 (r M
cor-1 LO 0a UQ cijrnilsgi 1 un0) Orlri mmVI
I' 1T Qw{ NOC [- r-1 fl rI NMri to x ( WI v _
I'xu U

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 fOr 50 minutes. The resulting resin was removed from
the container and crushed. to give pellets of 1liquid-
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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shown in Table 2.
In Table 1-1 and Table 1-2, the abbreviations represent

additives as follows:

A: potassium dihydrogen phosphate

B: sbdium dihydrogen phosphate

C: dipotassium hydrogen phosphate
D: tripotassium phosphate

E: phosphorous acid

F: potassium hypophosphate



. 7))
“13n
Z
OA.OI
Ma A
Z —
= ®©
21
.
.2 -
1 O
dOCv
— T
TETS
8723
~0d
! ‘©
-
> A
A_ T
— <
!ﬂwW%
-1
Omo
G-
oTz"
oka
UCOW
T o
<
!l 0O
0
[&
oo O
(SIS Ne]
<t 2 °
N
1N|_

JJ ri

(~ NG 4
H.11J C O

CVIt 4- Q a) t !'~4310 V) +J ri
0O 00 CAO MIND 44 ru 41 r,

ri

0

0)

N

oo
T
ﬁ oo (w/p)snTeazoedut
q o = 88¢ €EV 08V 92§ GES ¢T9 . pPozZl

oS (edW) yabusaas
Q _— gst o1 09T 291 891 OLT TeInxaty
—__ xXS§°¢8 L°S8 8°98 688 7 08 V°EB §sausj3Tym
1= € osz 08z 182 282 8z¢€ 62¢ (D,)3utod Butatam
- ~ 5 {s.eg)&3Tsoosin
T° _ oz 12 44 €2 8T 61 butyTauw
N O \ (wdd) aAT3TPPE
N 062 - 0s2 - 592 - °y3  Jo  junowy

=, v v Y S9ATITPPE
@) G X . (udd)esjezns
.~ ooz 002 00¥ 00¥ - - untssejod
L O.- o0s 005 - - - - 9 ‘eNog
¢ ® 00L- 00L - - - - £NO"
i - 0T 0T - - dIH
V'

— - - 0€ 0€ - - S
o= (% Touus)
T oz ausuodwod
<H butztrswdATodoo
Q - TouTw
S - - - 9°81 9°8T Vdl,

—_

3 L 3 - - - 1°81 1°8T OH
TY -4 Lz Lz LZ 6°T1I 6°11 9NO"
+Z2< L €L €L EL V1S V1S 404
DN —~ AwHOEV SIsuwououl
- O S durexs Zz oT1duexo T o1dwexa
D .anFydreduon ¢ oT1dwexy aATjeIRdWO) ¢ oTdwexqy antjexedwo)n 1 o7dwexy

—
T ©

T-T1 @19eL




LO O0Oro0x o U

G C
rn ma) a)

wla wIN E co

~

Sa

rn

oU >r~ a)

35

)
J

o 3
0 Q
d 4-
LO 4

1f) 1

a) +~
r-1 ON@A Mam 41 Nv rl mw

(d r-1
04 rqg LO 4.)
0-Q

1) Y

tr) 4)°1'C3 rn
rn Uro a) 0 r-|I
0 4 a) m1l)
JJ >1 N

2 44 43 W >i

4 -WNco m () wal
r

N .

Or

4) u')

(u/p)snTtea

14 929 8L L8T zzL joedut pozI

_ (eaw)y3zbusias

g€l ¢ST 9y 1 ZST L9T TeanxsTy

9°6L 0°6L Z°L8 €°88 0°88 Ssaus]3TYM

182 182 282 ¥8¢ 4:4 (D,)3utod buratau

(s.eg)A3TsoosTa

144 144 61 4 82 butg o

(wdd) aaT3TPPR

062 062 00§ 00§ 0S¢ Gk JFo Junoury

d q a o] g SATATPPY

(udd) @3ezns

00%b 00v 00F 00¥F 00F wunTsse30d

- - - - - 9 ‘ENOH

= - - - = ENod

0t 0T 01 0T 0T dIH

0€ 0€¢ 0¢ 0€ 0€ s

($ Tounu)yusuoduroo

butztaswAtodoo

TouTw

- - - - - vy

- - - - - OH

LZ LZ Le LZC LZ 9NOd

€L €L €L €L €L 404

. (g Tow) sISUOUOR

L ®7dwexas 9 oTdwexa G oT1durexa ¥ or1dwexs

aaTyexeduo) aaT3exeduo) aaT3eredwo) saT3eIRdWo) y aTdwexy

¢-T °@T9®lL




—
o . <
C_~m
> 7 _
Mwmmmmen.
>~
Ey/.\4b

o ~O
_ <
O.Jr4
nu1+ —_ c
O<xz ~ ~
O_o<4a

I — N
—

I o
oz~ °R
—_ -

A T
©0OO o

— o<t
— -
<< +o’.

—

Ol nm
> L o<
WAWDLAO

O ‘o
zZ Z <
AO-

nvl_mW

L .
o<t ~.—

p — br)
o -
x

° -~

e o O

444 706G 8TS 08v 9¢s (w/p)snTea 3oedwT pozl
961 09T PoTl 09T 29T (edW)ylbuoays TeINxsT]
6°08 8°78 £°88 §8°98 6°88 SSIUlTYM
03 D,0€E 3®
sojnuTW 0¢ sa3nuTW (g so3nuUIWw (g ajnuTw @ sjnuTw Q 3day sem axmyxTw Byl
‘degs bursuspuooAtod
23 i I21IVY
ﬁww“cwwwwu dajs butaeTAoe doas burjeTdoe
- putsuspuookod mmnu Jo - ayy jyo ummvaMm sem a23eydsoyd
oyn Toq7E 3Ie3S 8yl e 3Ie3s ayay e usboIpAyTp unTssejod
_ _ (wdd) s3eydsoyd
0se 0se 0se usborpAytp untssejod
0T -oT7dwuexa 6 oTdwexs Z oT1durexs
aanTyexedwon anTiexedwo) g otdwexy aanT3exedwo) Z a1dwexy

¢ °T9®elL




nHO W'CNO3a NO4) 1)
a) 1Jrnfror~ ror~ mX4))
ri ,~NOrnC. )-r UMa) br
'a 43 04-) 0J)J-1a HO OaswaQadj ro 3
36 In the exanples and conpsg ati ve exanpl es shown
table 2, POB/BON6 in the ratio of 73/27 (nol% were
used as nmjor nonomer conponents, and SA 30nmol o and
H P 10nmol o were used as minor copol yneri zing
mononer s BEmdthéeexamphes sabdwebRpa@aRk¥MBkh#BUe8 shown in
pol ycondensed in the presence of potassiumsulfate

taAg0ppin RGRABONG t fre tiod ata BDOOBES $3V07 Uin¥est hfere used as
l'iquid-crystalline polyester resins. LLOYD WSE 37

mANAT S Gied Mdhp&iedts A ar8hed §0mmARBUEAGE HEPNY0Rmo1 2
whol Iy aromatic |iquid-crystalline polyester resin

wereIdesd Ngs tien st ePSp®f yme A z 88Y | AbhBH B AN IER¥Ymonomers
group of major nononmer conponenis 5 sel ected from the

WeGTe0 Ui -Gy IS 1 g O o BT SUTBY & S BY HE QXY AEREXYEL S AEL Do £
aromatic diol and aronmatic

potassium sulfate 400ppm based on the total monomers to

by..r mU cVvy
bE W.~U 09)-I
owrarna) >1 M1) x
w N
n

give the liquid-crystalline polyester resins.
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di carboxylic acid, with an acyl ating agent, provided
that said major nononer conponents conprise at |east
one of aromatic hydroxycarboxylic acid and aronHtIEOYDVWSE
diol; and 10 2) pol ycondensi ng said naj or nonomer L
- conponents of which hydroxys-group is acyl ated,
wherein, the polycondensation reaction is carried out
in the presence of a netal dihydrogen phosphate in an
anmount of 1-5000 ppm based on the total nononer
WHAhpOh eTisIMED Ps: The net hod according to claiml,
wherein the netal dihydrogen phosphate is added to
the Teactd ometsiemsdm thenaetalring Shepwhd113 Ib8matic
met hod according to claim1 or 2, wherein the fretal
1 idjuhiythagest Ihosph ai @l y&s edr akkal h &@aﬁigiﬁgdfﬁaegteﬁg of:
phosphate. 4. The nethod accorg;gg to c!aliéi, wher el n
It hecyadtkidd oBé ahydi-Bygr hh 1 ' RoRHESSEYbonen
)dihyzéroger;j phospgate gng?%rpgodigﬂ?%ihydrogen b ts
sekeaphat e. £ 2om Ther et hograaeor didg, £iQ 1any, one, pf ..
claims 1 to 4, 25 wheréin the major non ngr_ ] .
yeRRaRett i's alL - ydr enzoic
aci d andf%?ggﬁﬁidr%§§$%-napg¥ﬁ%¥%§§ciéio . T%é&net pgrmatic

dieee¥H NG d o any, ongraf & aélggl&th?clggatqﬁe er irnox;rf'lgcge%f that

pol ycondensing step is carri out 'prese

saddl REYoFORMYREL 2 M SAIMANCNL AL SCked, [ TOMD L NS, o
group consisting of 4-hydroxyi sophthalic' aci a _ .
orEABSH hoE oo e OIS0 L 2 g
ZﬂﬁpJ{ycondensing said major monomer components of which
hydroxy group is acylated,
wherein, the polycondensation reaction is carried out 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 accordihg 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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5000 nmol % based on the total nononmer conponents, and

an alkali netal salt selected fron1tgg_grgup

consisting of 10 sulfate, carbonate, bicarbonate, _
nitrate, carboxylate and haloid of an alkali netal LLRYDWISE

an amount of 10-3000 ppm basgg on the total nononer
components. 7. The method according to claim 6,
wherein the alkali nmetal salt is an alkali metal
sulfate. 15 8. A wholly aromatic liquid-crystalline

hpdryegbenzoiesiae iebtaaidred &-Hye JBi-10d, A96HH NG 105 .
any one of «clains 1 to 7. 9.. Awholly aromatic

|'i quid- cr gatahkithedpelaiteridng rRSidh LCOMROHA 1O ins 1 to 5,
conpri'sing 100 parts by weight of wholly 20 aromatic

whegeid- ctiyst add1ycon@byeshgr dsd nsacconding o glaim oy o
8 and 0.1-200 parts by weight of a filler and/or

reseheecement mikhr TESpshoht¥: 25 RFRELG t selected f
pliquid-crystaﬁﬁiné:polﬁes?tr lres?ﬁ coﬁ%B?Ft.gﬁ ected lrom

ERECOIGAp L O &difd 18 Hinghersy 1 t4|l%e}{:clllégﬂirsoorzﬁ%%£ad{f%wsaCid’

reinforcenent is at | east one se

5150 O oupacorsbLLBRCRl S MBEIROE. | nci,e ane -

silica-alum na fi ber

et uber tales, BLasco a0 Louel Lelonite e o

cal ci'umcar bonat e, €,
S 11. The

sdsdimobenl ymad gl ecaad Liean i g do, St T

AR T aqUI ;crgs;in]lo wherein the fil|ler
alﬁgfhfgg??ﬁ g%%g%e'ns?eq,lescocquasgrﬂnb’et}he group consisting of
sulfate, carbonate, bicarbonate, nitrate, carboxylate and
haloid of an alkali metal in an amount of 10-3000 ppm based
on the total monomer components.

7. The method according to claim 6, wherein the
alkali metal salt is an alkali metal sulfate.

8. A wholly aromatic liquid—crfstalline polyester
resin obtained by the method according to any one of
claims 1 to 7.

9. A wholly aromatic liquid—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 énd titanium oxide.

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

and/or reinforcement is glass fiber.



