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1 *159159* METHOD FOR PRODUCI NG PELLETS OF

LI QUI D- CRYSTALLI NE POLYMER OR PELLETS OF

LI QUI D- CRYSTALLI NE POLYMER COMPOSI TION 5 10 Techni ca
Field The present invention relates to a neth

produci ng pellets of highly pure Iqu|d CryStﬁmmmMm"mmmM"
pol ymer or |iquid- crystalllngn L1 ON oo
with a reduced anount of anionic |npur|t|es such as

chloride, nitrate and sulfate ions. Background Art
Recently, the art wi shes inproved materials with

advant ageous p erties such as_|Iightweight Y
HRIROR, GRPmBRaIThG THich Sty |0 TR @w%@fﬁiﬁ POLYMER
such_as 15 el ectri.c, electronlc and machin

i nd@Bt PEEZETSn GFhddQUIN RIS TAl ot fark %L’%@Pe (T RROZTEHN

as netals have been replaced wth engineering

pl astics as the devel opment of the engi neering

'f|aStICS wi th_hi gh performances such as heat
aghistemeeF 4Rl mechani cal properties. For exanple, 2Q

the application of the engineering plastics for

magnetic FReomHARPHedla VERGTORs BohaF S ditsk an%thod for

with very thin and small parts is desired. Ang %
rredwetrd npeplassi e, hiﬁé?—bfoﬁﬂ%’@t ldquida-crystalline polymer

or lYiquid-crystalline polymer composition with a reduced

amount of anionic impurities such as chloride, nitrate and

- sulfate iomns.

Background Art
Recently, the art wishes improved materials with
advantageous properties such as lightweight property and

high molding processability in various fields such as

‘electric, electronic and machine industries. In these

fields, inorganic materials such as metals have been
replaced with engineering plastics as the development of
the engineering plastics with high performances such as
heat resistance and mechanical properties. For example,
the application of the engineering plastics for magnetic
recording media such as a2 hard disk drive with very thin
and small parts is desired.

Among the engineering plastics, thermoplastic
liquid-crystalline polymer (which iz called as liquid-

crystalline polymer or LCP hereinafter) has good properties

*GO0002*
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l'iquid-crystalline polymer (which is called as |iquid-
25 crystalline polyner or LCP hereinafter) has good
properties *@0002* 2 including heat resistance,
mechani cal properties such as rigidity, chem ca

resi stance, dinensional accuracy and flowability upon
nmol ding, and is used not only Tor nolded articles but
also for a variety of products. Particularly, 5
personal conputers and nobil e phones enpl oy highly

%xgéf@&fﬂgdh%%ﬁ; C?ésgggaﬁpg arﬂeéﬂagﬁeéa# rplf%%ertles ?]uch as

wnsi ze I Nner—an rhl I'er them 1Tn t
g%?&{r@{é in ,{g gfceomﬂ or- (?ée’ls JTﬂ{rLsdl |J§lr<¥aé:ts d&cy and
%‘%i%%*?”?%%”ﬁip?ﬁ?l‘f'ﬁ&adlng?ﬁiaﬁlﬁ%h%n%o h%oet“%ai?”“for molded
SERLrLPF B0 S0racnths o ErF B EY: b7 pRR 3};3522’ rticularly,
N?%%?%ECI§; ngﬁﬂ%e ggrg%ggstor l:?% crys?%?%o%e highly
PorERErE S na o s Barae P offtfens S halee ' RBupsizea.
BLReRbs R 3008 5595388RG 3662 LaRTas0) &f%%h%mn and
ias?%é%é%a?i‘??%t%%‘g' %’&3%%‘3?’.\%%%0 it ”?%%fr%"t“” s%thin as 0.5

%%qUIdles¥StglL£ 1c gggs?ongosg%h%@fﬁég1reé%lred Based

on the excellent properties of the LCP, consumption of the
LCPs has been increasing.

Liquid-crystalline polymers are generally
provided as pellets for various uses. Methods for
manufacturing the pellets of liquid-crystalline polymers or
liquid~crystalline polymer compositions comprising liquid-
crystalline polymers and fillers and/or reinforcements have
been already known (See Japanese Patent Application Laid
Open Nos. 2001—277238 and 2002—144330).

However, mno industry applicable method fox
manufacturing pellets of 1ligquid-crystalline polymer or
liquid-crystalline polymer composition with high purity
required for the manufacture of hard disk drives and the

like has yet been known .

Summary of the Invention
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required for the manufacture of hard disk drives and
the |I|ike has yet been known. 25 Sunmary of the
Invention 3 An object of the present invention is to
provide pellets of highly pure liquid-crystalline
pol ynmer which contain |ess anjonic inpurities such as
chlioride, nitrate, and sulfat® ions. 5 Another obj ect
of the present invention is to provide pellets of
hi ghly pure Iiquid-crystalline polyner conposition
whi ch contg#n gess anionic inpurities such as ,
chl oride, it PREECTamF s REesems. 1nVerhéopr é§efo provide
i nyention provides nethods_for, producin%.pellets of a
Pﬁﬁﬁaﬁcr t ALY pBRYRer La@eidtcrystalline polymer which
l'i qui d-crystalline polymer conposition which are .
B8RER FBedeSBePOWORLr tignymyitiqs)sucherRoghfleride, nitrate,
r ducing pellets of a, liquid- 3-5 crystalline
gﬁgyﬁE}F WRi tAN8onpri ses: providing a nolten state
liquid-crystal]line polynmer in a polycondensation .
reacti on vBRSERETpARIeRE oG t Hee| RFiATRNY ydnwenitden is to
Eol mer froma valve at the bottomof the reaction
EQ¥dfiet REdd@tSa @ff ebighlyo RjnAe higuidnarystahéine polymer
pol ymer, cooling the strand on a water cooling
Eaﬁ%eﬁbtloboéﬁhli@néprb@w tResr @adorgr visgerithes such as
cutting the strand to give the pellets,
chloride, nitrate, and sulfate ions.

The present invention provides methods for
producing pellets of a liquid-crystalline polymer and of a
liquid-crystalline polymer composition which are described
below (1) to (3):
(1) A method for producing pellets of a.ligquid-
crystalline polymer, which comprises:
providing a molten state liquid-crystalline polymer in
a polycondensation reaction vessel,
pulling out the 1liquid-crystalline polymer from a
valve at the bottom of the reaction vessel through a die to
give a strand of the polymer,
cooling the strand on a water cooling conveyor
positioned below the reaction vessel, and

cutting the strand to give the pellets,

‘wherein the cooling water for the strand is pure water

whose electrical conductance is not more than 10 nS/cm.
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wherein the cooling water for the strand is pure water

25 whose el ectrical conductance is not nore than 10

pS/cm 4 (2) A nmethod for producing pellets of a

l'iquid- crystalline polymer conposition, which

conprises: pulling out a nolten state

liquid-crystalline polyner c@nposition whi ch

conprises a liquid-crystalline polymer, 5 filler

and/ or reinforcenment froma kneadi ng machine to give

a strand of_ the polynmer conposition, cooling the L
strand witflcodl F‘ﬁ§¥‘@/§t 0% oPERAVEIRY PRELELEr £d,2 ahyTuid-
cutting the strand to give the pellets, 10 wherein the

o ialgh Ve 60 ¥ Bre ) HeomRe $hilen, PRk EChaE@RPT IkdSe

el ectrical conductance is not nore than 10 pS/cm (3)

A nethodlng ki fymed tesl |sdiatefl fekduerystalline polymer
l'iquid-crystalline polymer or liquid-crystalline

GRaytinPBsrhi GIOMRH 9 c8nprl B wEoM g ke polymer,
el lets of the 15 crude |iquid-crystalline polynmer or .
ilan-angsenl reefopernet E6APo3i KPOALLDHt BRARARS to give
nore than 0.3 pg/g of <chloride, nitrate and sulfate

4 grerand tof afhev polpuee ePEPS1iheBe el ectrica

conductance is not nore than 10 pS/cm The present

i nvert¢ohing sbhpr straes pélttetepfing woter to solidify the
liquid-crystalline polynmer or liquid-crystalline

Potymdr awmdnposition, which contain not nore than 0.3

pg/g of <chloride, nitrate and sulfate ions in total.

I n t heuprrenthepetrandatpogispdtbrabPedlethe

wherein the cooling water for the strand is pure water
whose electrical conductance is not more than 10 uS/cm.

(3) A method for purifying pellets of a crude
liquid~crystalline polymer or liquid-crystalline polymer
composition, which comprises washing the pellets of the
crude liquid-crystalline polymer or liquid-crystalline
polymer composition containing more +than 0.3 ng/g of
chloride, nitrate and sulfate ions in total with pure water
whose electrical conductance is not more than 10 pS/cm.

The present invention also provides pellets of a
liquid-crystalline polymer or liquid-crystalline polymer
composition, which contain not more than 0.3 ug/g of
chloride, nitrate and sulfate ions in total.

In the present specification and claims, the
content of chloride, nitrate or sulfate ion contained in

pellets of a 1liquid-crystalline polymer or liquid-
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content of chloride, nitrate or sulfate ion contained
in 25 pellets of a liquid-crystalline polyner or
liquid 5 crystalline polyner conposition is determ ned
by the followi ng nmethod. <Method for determi ning the
amount of each ion> To 10 g ofgpellets of a
liquid-crystalline 5 polynmer or |iquid-crystalline
pol ymer conposition, 50 m of pure water whose

el ectrical conductance is 0.06 }1S/cmis added, the

} %Eé@lh%eSt%Qq rfléﬁmﬁ@y§t@@ﬁ t hgn ae@%@ﬁlnea amp the
?rasonlc bat h 9§§g10 hours. Thereafter, the n1xturgr

E§1§bgngfﬂgﬁwﬁyher 24 hours and at the end of 10
this time period, the ambunt of each ion extracted in

g thwat eorl &e‘%@‘ﬂnﬁ%@n@s e LRAAN o OfeRaLN d:0N.
Brief Description of tHe Drawing Figure 1 is a

schenmati ¢ iy ugty aty on, sof Qetdd rSACt] ON VaSSRLpMea11in
for the nethod of F%e preggﬁieﬁ nventi on. %he reaé#?on ©

¥BIShlerl oS 18 Mﬂéﬁl&%@%ﬁym& dpdBId &N, 50 ml of

polyner is pulled out fromvalve t the bottom of

eVe«é‘ét‘?értWhBBthsié@cﬁéaq OL¥RqBktangs ofs tbeosz%s/cm is

ol ymer. The stran are cooled on a water cooling

:é&t&%%yortﬁ@sxhiﬂcﬁ’ﬁfg bel %ﬁ_’oto f HACEL 9 &S §e'an%1“q:rFéH soaked

lets by cutter est Mode rryi ng out

EH EHVe{ﬂitPngﬁlbn B4€n SPEGL T iGat 'h%ﬁ‘lr@‘d cl #h8BeQFter, the

e present
mixture is stood for another 24 hours and at the end of

this time period, the amount of each ilon extracted in the

water 1s defined as the content of each ion.

Brief Description .of the Drawing

Figure 1 1is a schematic illustration of the
reactidn vessel used for the method of the present
invention.

The reaction vessel 1 is equipped with condenser
5. The molten polymer is pulled out from valve 2 at the
bottom of the vessel through dice 3 to give strands of the
polymer. The strands are cooled on a water cooling
conveyor positioned below the reaction vessel and cut into

pellets by cutter 4.

Best Mode for Carrying out the Invention

In the specification and claims of the present
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6 application, the term"die" refers to both of a die
whi ch has one openi ng and di ce which have nore than
one openings. In the specification and clainms, the
term "liquid-crystalline polynmer” refers to a

pol yester resin or 5 a polyester am de resin which
exhi bits anisotropic nelt pha§e and is called as
thernotropic liquid-crystalline polyester resin or
thernotropic liquid-crystalline polyester am de resin

by those skilled in the art. The anisotropic It . .
FRcabe EBRf TeFEd LS "10r IS bf Beiberits ghafie which
pol ari zed |ight systemusing _orthogonal |ight )

et 21e preningoredddigel Whifk BaWp BOSR TRRB ABE openings.
stage under nitrogen atnosphere may be observed. The

l'i qui d- cryE®al Ehge RSFEF1eaTEPnt n 8Rd  prieddity the term
invention is that obtained by a conventional 15 _

o} gwkd T ¢BY $onl hbRAoHOLITAY " areéABPnAPi BNPELYREREFEFSSIN OF
sel ected from aromatic hydroxycarboxylic acids, ‘

ar pedtiested opBidgr onesie dibdebbos¥hikifei nisperARic melt
hydroxyam nes, aromatic diam nes, aromatic .
PR PR CcabdXyS c Gdiled  ad | Fhermetdoslis dAdguid-crystalline
derivatives thereof. 20 Exanples of aromatic .
pPoHYexyear boXpsile aciels pretEpabrypiced dd wasowgystalline
for the liquid-crystalline polyner of the present
poveesten amtdedeesihybrvokpbsnzekélladi dn the art.

3- hydr oxybenzoi ¢ acid, 2-hydroxybenzoic acid, 2- _

hydr oxy- 6- Baghtandise taoint,c 2nhytr ehass napht s ccerfirmed by
2 25 hydroxy- 3-napht hoi ¢ aci d,

meahydr ®fyphenpventbonadi c reiakized light system using

orthogonal light polarizer. 1In more detail, the sample on
the hot stage under nitrogen atmosphere may be observed.

The liquid-crystalline polymer used in the
present invention is that obtained by a conventional
polymerization method using a combination of monomers
selected from aromatic hydroxycarboxylic acids, aromatic
diols, aromatic dicarboxylic acids, aromatic hydroxyamines,
aromatic diamines, aromatic aminocarboxylic acids,
aliphatic diols, and derivatives thereof.

Examples of aromatic hydroxycarboxylic acids
preferably used as monomers for the liquid-crystalline
polymef of the present invention include 4-hydroxybenzoic
acid, 3-hydroxybenzoic acid, 2-hydroxybenzoic acid, 2-
hydroxy-6-naphthoic acid, 2-hydroxy-5-naphthoic acid, 2-

hydroxy~3-naphthoic acid, 4'-~hydroxyphenyl-4-benzoic acid,
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7 31- hydr oxyphenyl - 4- benzoi c aci d,

41- hydr oxyphenyl - 3- benzoi ¢ acid and al kyl -, al koxy-, o
r hal ogen-substituted derivatives as well as ester
form ng derivatives thereof. Anobng the above,

4- hydr oxybenzoi ¢ acid and 2-hydroxy-6- S naphthoic
acid are especially preferable. Exanples of aromatic
diols preferably used as nononmers for the
l'iquid-crystalline polyner of the present invention

3"nﬁ&dQ@x?ﬁﬂéﬁ?QLQQB%nZBQ%O%@1@ 2,'6hydroxyphenyl-3-benzoic
di hydr oxynapht ha-1 ene 7 dlhydroxynaphthalene 1,6

¢9qdi hydroxynapifhal eneg 1 gogy-=di hy%&oxymﬂhfdaﬂ—. ubsthituted
adlhydroxyblphenyl 3, 41ad|%y%roxyb|phenyl g uee

adihydroxkbi phenyd1 et Ber o s (ﬂoPMQﬁeXm%%@w%fsh%reof

and ester formng derivatives theredf. Anpng them

ARYEFOGEH S oRG AR 444;13,@9&%%@1@%@ dar gngspesi bey-6-

15 preferable anples of "aromati c di carboxylic aci

anﬁEﬁB%Q'XcﬁﬁegréseEB@@T§Ti§ relfi®able. _
ITquid-crystalline polymer of the present invention

i ncl ude, Gongphkhal be a&f&natiéommaé'gr@%'e@ab%y used as

6- naphthalenedlcarboxy Ic acid,

mBﬁgﬁbgél%%?ﬁﬂHH é}&—?fggtall%ne polymer of the present

napht hal enedi car boxy

sfivtphadhoar hondlabeny,  nbhsodiionRon prendOEcather. 2, -
d%%??%?ggpgg%ﬁ ;ihgoxypheﬂwlgmgﬁfoxypgphthalene, 1, 6=

Xyp Ren Yet hané’ an
CSRHYEHERIIRLERC, \ong Ll R ASERRIAE, 26103,
dihydroxybiphenyl, 3,4'-dihydroxybiphenyl, 4,4"'-
dihydroxybiphenyl ether, bis(4-hydroxyphenyl)ethane and
ester forming derivatives thereof. Among them,
hydroquinone and 4,4'-dihydroxybiphenyl are especially
preferable.

Examples of aromatic dicarboxylic acids
preferably used as monomers for the liquid-crystalline
polymer of the present invention include, terephthalic acid,
isophthalic acid, 2,6é-naphthalenedicarboxylic acid, 1,6-
naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic
acid, 4,4'-dicarboxybiphenyl, bis (4—carboxyphenyl)ether,
bis (4-carboxyphenoxy)butane, bis {4-carboxyphenyl)ethane,
bis (3-carboxyphenyl)ether, bis(3-carboxyphenyl)ethane and
ester forming derivatives thereof. Among them,

terephthalic acid and 2, 6-naphthalenedicarboxylic acid are
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8 especially preferable. Exanples of aromatic

hydr oxyam nes, aromatic diam nes, aromatic

am nocar boxyl i ¢ acids and the i ke preferably used as
nmononers for the liquid-crystalline 5 polyner of the
present invention include arogatic hydroxyam nes such
as 4-am nophenol, N-nethyl -4-am nophenol ,

3- am nophenol , 3-nmet hyl - 4- am nophenol ,

4- am no-| - -napht hol, 4-am no-4'-hydroxydi phenyl,

4- am.na- henyl et her,

eéfpaﬁﬁlr?glély Qﬁ&%%henyl met hane, and 4-am no-4' 10

hydr oxybi phenyisul fid aronma | S

4,4 - di a%}fﬁ%ﬂpﬁenyﬁ’gul Fgﬁ’gla p}ﬁ@fﬁ%&aﬁ@ﬁﬁemén aromatic
N—net | -1, 4- nyl enedi am

cHaNu Sret hzwo %%hw%%%%{l% X Jelc. %CldS and the 1like

he edi ,
p‘%ﬁy %ghylgﬁﬁgﬁy@§u|9pggggﬁiodﬁgﬁi -Hs) liguid-crystalline

G rhen RIS el BIAIL Mtnctifo umcnacsc

&%%%8%#%&%%@%2;‘%5 ;%ﬁg Red 2 b geknydnd-etiopheno:,

A e “—Se%a?nsngé‘op@mq‘ibﬁ? 2pfiy6-1-nenor,
derivatives 20 thereof. anplesﬂof a'IDQathc diol s

framinant |- RECHOLEAIRRERREr s f or ydrokydiphenyl
l'i quid- crystalllne pol of the sent inv ntLon '
2 FReTide, 41N~ wmawmﬁ? %ﬁ‘%m h §§‘ln° 4
et hyl ene gl ycol, p | ene Iene 4t -

myePoestaptnustel E L4 o R ERmREGF ol L ATUSER . S ofes 4
1,6

diaminodiphenylsulfone, 1,4-phenylenediamine, N-methyl-1,4-

phenylenediamine, N,N'-dimethyl-1,4-phenylenediamine, 1,3-

phenylenediamine, 4,4'-diaminophenylsulfide (thiodianiline),

2,5-diaminotoluene, 4,4'-ethylenedianiline, 4,4'-
diaminocdiphenoxyethane, 4,4'4
diaminobiphenylmethane (methylenedianiline), and 4,4"'~
diaminodiphenylether(oxydianiline) and aromatic

aminocarboxylic acids such as 4-aminobenzoic acid and 3-
aminobenzoic acid as well as ester forming derivatives
thereof.

Examples of aliphatic diols preferably used as
monomers for the liguid-crystalline polymer of the present

invention include, linear or branched aliphatic diols such

‘as ethylene glycol, propylene glycol, butylene glycol, 1,3-

propanediol, 1, 2-propanediol, 1, 4-butanediol, 1,6-
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9 5 hexanedi ol and neopentyl glycol as well as ester
formng derivatives thereof. These nononmers may be
substituted with d-C6 alkyl group, O -C6 al koxy

group or hal ogen atom The |iquid-crystalline polyner

of the present invention may®be those prepared by

copol yneri zing the above-described nononers with one

or nore additional nonomers such as alicyclic

di carboxylic acids, alicyclic diols, aromatic

hesvagegstiodlar bbsiylnappamtdd atvuati asdiweibl as Eewen forming
aromati ¢ nmercapt ophenol s unl ess the additiona

degnoradrisvesictted fipai r t he obj ect of the present

invention. In other words, the liquid-crystalline

pol ymer ofThewe prayemers nwEtt | be maybbtitEtedpl wsthf C1-C6
alicyclic dicarboxylic acids and 15 alicyclic diols

a Ikt lu dr pxa Yy @ ex Bk hagrcumcod, hdlegesa atom.

1, 4-cycl ohexanedi ol , cis -1, 4-cycl ohexanedi ol

trans- 1, 4-Tlogg clldlpxatrediyetdidnole polymer of the present
ci s-1, 4- cycl ohexanedi net hanol ,

itrrears=iN8- ensgt ofpex atddisel , paiepalred- cpgl obepabetieeol zang the

trans- |, 3-cycl ohexanedi net hanol as well. as ester

dhmve-ps@0ilned | viadnomesrs heweth. bxanpleas afiows omadidtftional
nmer capt ocar boxylic acids, aromatic dithiols and

g i gecbapiophénclyslicc| dilea dboxel Captaatietszoi galicyclic
acid, 2-nercapto-6-naphthoic acid, 2-

i?aﬁﬁﬂnardmatﬁﬁnmEWGapmﬂmbrbmxgbﬂe-écﬂdﬂjtﬁf@hatic dithiols,
enzene

and aromatic mercaptophenols unless the additional moncmers

do not impair the object of the present invention. In

~other words, the liquid-crystalline polymer of the present

invention may be.

Examples of alicyclic dicarboxylic acids and
alicyclic dicls include hexahydroterephthalic acid, trans-
1,4-cyclohexanediol, cis—-1, 4-cyclohexanediol, trans-1,4-
cyclohexanedimethanol, cis-1,4-cyclohexanedimethanol,
trans-1, 3-cyclohexanediol, cis-1, 2-cyclohexanediol and
trans-1, 3-cyclohexanedimethanol as well as ester forming
derivatives thereof.

Examples of aromatic mercaptocarboxylic acids,
aromatic dithiols and aromatic mercaptophenols include 4-
mercaptobenzoic acid, 2-mercapto-6é-naphthoic acidqd, 2—l
mercapto-7-naphthoic acid, benzene-1,4-dithiol, Dbenzene-

1,3-dithiol, 2,6-naphthalenedithiol, 2,7-naphthalenedithiol,



10

15

20

25

25 1,3-dithiol, 2,.6-naphthal enedithiol,

2, 7- napht hal enedi t hi ol , 10 4-nercapt ophenol,

3- mer capt ophenol , 6-ner capt ophenol and 7-

mer capt ophenol as well as ester form ng derivatives
thereof. The liquid-crystallinge polymers conposed of

the above-descri bed nononmers may include both of

those give 5 anisotropic nelt phase and those do not,
dependi ng on the structural conponents of the polyner,

4-he ricabite phikia9f 3 -k AR HRAANC & -Gietdd P prdho Thend 7~
liquid-crystalline polyners used in the present

mePeRpiticpheicd ldsTiwead tay s RiRld R SPAFORIE thereot.
nmelt phase. 10 Preferable Iiquid-crystalline polyners

are those rphavi fgn{Qléops g1 MOROMBGL 198k  48BbSsed of the
4-hydroxybenzoi£@%cidIZ?%ydroxy-g?naphthoic g@?d

aHRRRI-UEBI- 1 14y dh OXY¥RERZO0Ifa pChdet aaPMbHehi Gf those give
acid/ 4, 4" - di hydroxybi phenyl™ copol ynmer 15

a‘h'@b‘i&%?i@@ﬁé’ﬂ@ haH6T BHEPRIMRAL GAChEL] SRR I th
agid/4, 1-dihydr6§ybiphenyl copol yner 4-ﬁydroxybén%6ic>(:11 €

APt aabbteAE5d/JSOPRL N3bll¢mer, the ratio thereof,
aci d/ 4, 4' - di hydr oxybi phenyl / hydr oqui none copol yner

Y $hexy hEeacC| : -Ral i c agpd/ ' ; '
S dbe BameghEST ML RLAIL AL SENe) Mo et o

A4 Ahiddey hidhe s &opol ymer

Preferable liquid-crystalline polymers are those
having following monomer constituents:
4-hydroxybénzoic acid/2-hydroxy—-6-naphthoic acid copolymer
4-hydroxybenzoic acid/terephthalic acid/4,4'-
dihydroxybiphenyl copolymer
4-hydroxybenzoic acid/terephthalic acid/isophthalic
acid/4,4'-dihydroxybiphenyl copolymer
4-hydroxybenzoic acid/terephthalic acid/isophthalic
acid/4,4'-dihydroxybiphenyl/hydroquinone copolymer
4-hydroxybenzoic acid/terephthalic acid/hydroguinone
copolymer
2-hydroxy-6é-naphthoic acid/terephthalic acid/hydroquinone

copolymer

‘4-hydroxybenzoic acid/2-hydroxy-6-naphthoic

acid/terephthalic acid/4,4'-dihydroxybiphenyl copolymer

2-hydroxy-6-naphthoic acid/terephthalic acid/4,4'-
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25. 2-hydroxy-6-napht hoic acid/terephthalic acid/4,4'
11 di hydroxybi phenyl copol yner 4-hydroxybenzoi c

aci d/ 2- hydr oxy- 6- naphthoic acid/terephthalic

aci d/ hydr oqui none copol yner 11hydroxybenzoic

aci d/ 2, 6- napht hal enedi car boxyl7ic 5

aci d/ 4, 41- di hydr oxybi phenyl copol yner 4-hydroxybenzoi c
aci d/terephthalic acid/2,6- naphthal enedi carboxylic

SRR AR CRBPLIFEE /1 <™ ai o nyar oqui none

G R85, naph hoi ¢ aci d/ 22610/ 2-hydroxy-6-naphthoic
R ey 1t 1 LR nERE G b PR SBee

TR BRI "Copol ymor 2559 4¢ AyhROREhahenpaicarboxylic
SR ok L0y BRG] { GPRRRPRSF i ¢ aci 0/
T8 napht hoPe Y0 SRRt hal | ¢ acid/2, 6-
Seiepmnepten, Conol et Atxdoxibenzoe) e,
LA RSRISSh EoPOl YIor A GIYEIZOE, ooricarborylic
acid/hydroquinone copolymer

4-hydroxybenzoic acid/2-hydroxy-6-naphthoic acid/2, 6-
naphthalenedicarboxylic acid/hydroquinone copolymer
4-hydroxybenzoic acid/terephthalic acid/2, 6-

naphthalenedicarboxylic acid/hydroquinone/4,4'-

dihydroxybiphenyl copolymer

4~hydroxybenzoic acid/terephthalic acid/4-aminophenol
copolymer

2-hydroxy-6é-naphthoic acid/terephthalic acid/4-aminophenol
copolymer

4-hydroxybenzoic acld/2~-hydroxy-6-naphthoic
acid/terephthalic acid/4-aminophenol copolymer

4—hydroxybénzoic acid/terephthalic acid/4,4'-

.dihydroxybiphenyl/4—aminophenol copolymer

4-hydroxybenzoic acid/terephthalic acid/ethylene glycol
copolymer

4-hydroxybenzoic acid/terephthalic acid/4,4'-
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di hydr oxybi phenyl / et hyl ene gl ycol copol yner

4- hydr oxybenzoi ¢ aci d/ 2- hydr oxy- 6- napht hoi c
acid/terephthalic acid/ethyl ene glycol copolyner

4- hydr oxybenzoi ¢ aci d/ 2- hydr ox¥26- napht hoic 5
acid/terephthalic acid/4, 4" -dihydroxybi phenyl /et hyl ene
gl ycol copolymer. Anong the above, the preferable
liquid- crystalline polymers of the present invention
dibytdirosab ipdremilsietd ylepeatg Ivrainidspalgpreesent ed by
formulae [I] and 10 [I1] and, if desired, optiona
Aepydtromybemizes. a epr esent ed by f crand de-Hyidrdxwaridimaphthoic
[IV]. OC-G>-O (I ) O 11 -C-OA-015 -COAr'-CO

- prif/ Weespiht harl iand cAd/ dtideperal entttgo I eprreslemies

benzene ring, naphthal ene ring, biphenyl ring,
Brpldirpi véeimeold ng or  bi phenyl GleRlY atikahegy-riEnaphthoic
and the rings may be 20 substituted with al kyl group,
akhdXyegepinrherl ilval ogen aatigin4, 4 ' -dihydroxybiphenyl/ethylene
glycol copolymer.

Among the above, the preferable liquid-
crystalline polymers of the present invention are those
comprising repeating units represented by formulae [I] and

[ITI] and, 1f desired, optional repeating units represented

by formulae [II1I] and/or [IV].

7 -
1 ()

-0=-Ar-0- [III)

-CO-Ar'-CO- (IV]
wherein Ar and Ar' independently represents benzene ring,
naphthalene ring, biphenyl ring, biphenyl ether ring or

biphenyl Cl1-C4 alkane rihg; and the rings may be

‘substituted with alkyl group, alkoxy group or halogen atom.

Examples of preferable monomers which give
repeating units represented by formula [I] include 4-

hydroxybenzoic acid and its derivatives. Examples of
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Exanpl es of preferable nononmers which give repeating
units represented by formula [I] include 4-

hydr oxybenzoic acid and its derivatives. Exanples of
13 preferabl e nononers which give repeating units
represented by formula (11] ingctude

2- hydr oxy-6-naphthoic acid and its derivatives.
Exanpl es of preferable nonomers which give repeating
units represented by formula [I1l] include 2,6 5

ﬁ@@hé?ﬁb@@e%dﬁaﬂg¥@”WH&@E'El@@dréﬁéﬁﬁﬁh ahﬂ%ﬁ%”ﬁéﬁ%%sented

10 as their derivativeS. Exanples of preferable

ggn%%mawm o VEL ﬁ@egthg}ararayté -hephessnted BN and its

rmul a I'ncl ude hydroqui none and

ée4lvgtw@§0xybERBﬁBxesasowblre%érabme' rm&tﬁrmé@é '¥Bsch give
When repeating units represented by fornulae [1]

kbblagbggusettd heeﬁféeénereep%rwﬁrhhﬁarfe@ﬂ ﬂ‘osi‘?'rclude 2,6-

repeatrng units, i.e , 1's preferabl

AQ ﬂ@h%@éﬁ%dléaéwdiyﬂyaféﬁfﬁfﬁﬁ@'¥=29§§9h§9é80ac%@6%s well

eating units re resented by fornu ae

FF %??Fg [dé@l gd le aéf 898féfgﬂlﬁf MONOMEY'S

IS pre era y that above an

SN it ﬂfrgi;%f%%rg%rﬁ%n e pfprmgte GV
SRRSEHT B 28 LhLngRlol M sty oo g1t s
S ei20gerTRLE iRfEf erably 85/ 15- 60/ 40.

When repeating units represented by formulae [I]
and [II] are used, the molar proportion between those
repeating units, i.e. [I]/[II]1, is preferably 10/90-30/10
and is more preferably 20/80-80/20. When repeating units
represented by formulae [I], [II], [III] and [IV] are used,
the molar proportion of [I}/[II] is preferably that
described above and the molar proportion between the total
amount of repeating units of formulae [I] and [II] and that
of repeating units of formulae [(III1 and [IV]l, 1i.e.
([I1+{IT1)/([ITITI)+[IV]) is preferably 90/10-50/50 and 1is
more preferably 85/15-60/40.

The method for preparing the liquid-crystalline
polymer of the present invention is not limited and any
known method can be employed. For example, a conventional
polymerization method such as molten acidolysis method may

be employed. In the molten acidolysis method, the



10

15

20

25

The nethod for preparing the liquid-crystalline

pol ynmer of the present invention is not limted and
any known nethod can be enpl oyed. For exanple, a
conventional polynerization nmethod such as nolten

aci dol ysis nmethod may 25 be efqpl oyed. In the nolten
aci dolysis nethod, the 14 pol ynerizing nononers are
heated to give a nolten solution of the reactants and
then the solution is reacted to give the nolten

%@i}}&ﬂ@flziﬂgtﬁgnﬂﬁbkgn adel delysls tetfoe AhRoMBAMEHlution
conponents used for the preparation of the |iquid-

SEyeha!l kbRetRak¥ e deynde thet B81a¢Ybat od fpeM Wi cho give
are obtained by acylating the hydroxyl and/or am no

q&§ o) g%ggyﬁ@poners Among the C2_5 acyl groups,
- aﬁy " oups are preferable C2 acyl ated or

acetylatedlﬂnm%ﬁg g% [€on 1.2 éb E?f%ﬁﬂﬁkMiusethoﬁonomer

the reaction 5 acylate nomers may be ose

rgpggzg tsbeﬁ%ﬁha%ﬂoy E‘ﬁ%' ab‘rﬁgagﬁ%l NOEES the liquid-

ently or be those produce |n t he

§£59fl XSFSEXQ%(%: ?rﬂal GHAN; nagKbatIRG AR £SHENWASCh are

tlc anhydri nmononers 15 Upon preparing

5g€%1%8&'gg éﬁ%ﬁﬁﬂl pﬁéyﬁgééo%glt%%d%gﬁ”@%iﬁét?QBups of

the reaction

prs! h6fo EXQ”F" ﬁaogt; t % gatal y é&geb%bkﬁ@e %rzga”'a%ytl' Jroups

conpoun ds-such as dral in (ex. dibutyl

Q%t ?:)ref?e(}:a%rl% di ary| t‘Eg}l%ége’of"ngbg‘eg}iattre'coxrhgﬁomers are

F1ne

most preferahly used for the reaction.

The C;-z acylated monomers may be those prepared
beforehand by acylating the monomers independently or may
be those produced in the reaction system by adding an
acylating agent such as acetic anhydride to the monomers
upon preparing the ligquid-crystalline polymer.

In ‘the polymerization method, a cataiyst may be
used in the reaction, 1if desired. |

Examples of the catalysts include organic tin
compounds such as dialkyl tin oxide (ex. dibutyl tin oxide)
and diaryl tin oxide; antimony trioxide; alkaline or
alkaline earth metal salt of carboxylic acid such as
potassium acetate; and gaseous acid catalysts such as Lewis
acid (ex. BF3;) and halogenated hydrogen (ex. HC1l).

When a catalyst is used, the amount of the

catalyst added to the reaction based on the total monomers
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al kaline earth nmetal salt of carboxylic acid such as
pot assi um acet ate; and gaseous acid catal ysts such as
Lewis acid (ex. BF3) and hal ogenat ed hydrogen (ex.
HC) . when a catalyst is used, the ambunt of the 25
catal yst added to the reactiongased on the total
mononers 15 may preferably be 10-1000 ppm and nore
preferably be 20 200 ppm The final step of the

pol yneri zation method may be carried out under vacuum
hayf aeklfiet-aba yt e resoyed o Ofvpﬁ L RBR AR | freferably be 20-
by- products such as carboxylic acids or water. Thus
obbap ?ﬁd l'iquid-crystalline polymer in nolten state
is pulled out of the polycondensation reaction vesse

froma val ygeatrihha batdpmyef e ﬁ&%é@f‘zé@%@' method may
through dice to give strands of the pol yner.

Bk 205 11Q ader ceAkeE YRR S @%%HQ&QaQ@”WﬁMQVremoval of
positioned bel ow the reaction vessel, and are cut to

ghéevbmﬁtﬂﬁhlﬁysprBHuEﬁg Eﬁ%ﬁeﬁg b%!%%&&QEc tReds or water.
cool i ng wat er t he strands of

l'iquid-cryshakl i ngymoing®er 13 BHB& ®511WRA@Se polymer in
el ectrical conductance is not nDre t han 10 }|S/cn1and

ﬂlél RERT EEQEEY 15Sp91eA0LEL! BRN tﬁepgoq@coﬂ&%n%léﬁ:%o‘f@tr“eract ion

whose el ectri cal " conductance is fror e

9§égg1r@fob£ obyai ped by By sgexsm 'o@la&ne W?E@Etlon vessel

purification nmethod. For exanple, purification

FREBRER %l‘i%*é aln%r'ﬁ\r@xﬁfﬁﬂ s SirStind %épﬁnef EVer§e strands

0Snosi' s ane (RO nenbrane) nethod
EngbaéiéﬁnéntQeQSEErWEMOllng conveyor positioned below the

reaction vessel, and are cut to give the pellets.

In the present invention, the cooling water for
the strands of the liquid-crystalline polymer is pure water
whose electrical conductance is not more than 10 pS/cm and
preferably is not more than 5 psS/cm.

The pure water whose electrical conductance is
not more than 10 pS/cm may be obtained by any conventional
water  purification method. For example, purification
methods such as ion exchange, distillation, reverse osmosis
membrane (RO membrane) method and combinations thereof may
be employed.

The flow amount of the cooling water is
preferably 1-20 parts by weight and is more preferably 5-15
parts by weight per one part by weight of the liguid-

crystalline polymer pulled out from the reaction vessel.
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be enpl oyed. The flow anmount of the cooling water is
preferably 1-20 parts by weight and is nore preferably
5-15 parts by weight per one part by weight of the
liquid 25 crystalline polymer pulled out fromthe
reaction vessel. 16 When the g¢cegoling water flow is

| ess than one part by weight, the cooling effect may
be insufficient and nmay cause fusion of the pellets.
On the other hand, when the <cooling water flowis

nore than @krpaids o WH@Matd@tElow L3rTesE tRan béne part
too strong to carry the strands steadily and may

pRAUREL Gt AsBhef cbhe ieeold Memat gy Waen nishe felceehtd cald may
conductance of the water after used for cooling the

Shisnds;d SoMobrMLe tean ekl . PSHEMehbkt ok rbéadid,eciien the
recycled without any purification. 10 On the contrary,

dRA ieleahat €Al reandust apaa Otf.héxli‘ezwab%ﬁ:t%_5t!;]/n%i@®, water
for cooling the strands is nore than 10 }i Sfcm it

B TREY BEG S t&F r ik | £ eda By MBLBOESr SHEH 864801y and

exchange, distillation and reverse osnbsis nenbrane

RO cdTRWr St s e Aoghe Thso Bhapewatethe pellets

provided by the nmethod of the present invention may
preferabl yhe, colqaman dat Miew  orRRsdthrirdl bFg HREN water

packagi ng and processing. The columar pellet may
ﬂteézefaéleg haye 2odiamkt efndf dranfhd 18Mmd Aohei &Han 10
of 2.5-5.0 mm

uS/cm, it may be directly recycled without any purification.
On the contrary, the electrical conductance of the water
once used for cooling the strands is more than 10 pS/cm, it
may be recycled after purified by methods such as ion
exchange, distillation and reverse osmosis membrane (RO
membrane) method.

The shape of the pellets provided by the method
of the present invention may preferably be columnar in view
of easy handling upon packaging and processing. The
columnar pellet may preferably have a diameter of 2.5-4.0
mm and a height of 2.5-5.0 mm.

The water attached to the resulting pellets is
removed thoroughly, and the pellets are dried and then
subjected to molding into various molded articles.

The pellets of the liquid-crystalline polymer
obtained by the method of the present invention contain not

more than 0.3 pg/g and preferably not more than 0.2 ug/g of
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20 The water attached to the resulting pellets is

renoved thoroughly, and the pellets are dried and then
subjected to nolding into various nolded articles. The
pellets of the liquid-crystalline polyner obtained by

the nethod of the present invention contain not 25

nore than 0.3 pg/g and preferé%ﬁy not nore than 0.2

ug/g of 17 chloride, nitrate and sulfate ions in

total. The pellets of the liquid-crystalline polyner
obt ai ned by the nethod of the present invyention
ebhPALASNORI LABFE BRENSHLEA5E §OBAIPr EPERADI y not

nore than Q.05 pg/ 5 of _each of chloride, nitrate

and suIfatghPonE¢lgﬁt§he°Eré§€ﬁtlPﬁH%ﬁﬁQﬁ¥S§ﬁﬁ%ﬁ?e polymer
contents in the pellets of the |i uid:c%ystalline .
BOrsHErdaPY HBECRRTACH BY ChReDESFEBH Ng Broedurontain not
<Extraction of anionic inmpurities> 10 To 10 g of

pereet®asps O} @A @- ergisParifierablyomplemeye than 0.035 ug/g
l'iquid-crystalline polynmer conmposition, 50 M of pure

Rét erchhesecellegidiec alidgrdac Pafc 6 Ea3206°%cm i s

added, the mxture is stood for five days and soaked .

in ultraséhi ChsatPresent eAPNGHEIONThE EHT eFORERRES 11 the
mxture is 1.5 stood for another 24 hours. _
pReiLethi At the of MHe-SrVSiAidd enPEHYRSIAKRS deiermined by
Ref erence sol utions of each of chloride, nitrate and

shief rd lpyasdap&odieldr@t with the pure water whose

el ectrical conductance is 0.06 pS/cmto give the
dEKGragtion of anionic impurities>

To 10 g of pellets of a liquid-crystalline
polymer or liquid-crystalline polymer composition, 50 ml of

pure water whose electrical conductance is 0.06 uS/cm 1is

" added, the mixture is stood for five days and soaked in

ultrasonic bath for ten hours. Thereafter, the mixture is

stood for ancther 24 hours.

<Determination of the extracted anionic impurities>
Reference solutions of each of chloride, nitrate

and sulfate ions are diluted with the pure water whos;

electrical conductance is 0.06 uS/cm to give the diluted

‘reference solutions of each of ions. These diluted

reference solutions are subjected to ion chromatography.
standard curves of these ions are created from the
determined ion concentrations and peak areas.

The extracts of anionic impurity to be determined

are filtrated by particle removal filters and then
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20 reference solutions of each of ions. These dil uted
reference solutions are subjected to ion

chromat ography. Standard curves of these ions are

created fromthe determ ned ion concentrations and

peak areas. The extracts of ariBnic inpurity to be
determned 25 are filtrated by particle renoval

filters and then 18 subjected to ion chronatography.

The ion concentrations are obtained by the resultant
pebleateds andibvhe Stamtdararaphw.es dhe hioradormfertthrations
ions. Blank experinentation is carried out by 5
epadobttiangedhdabohe- descithad exakacitems skaf whieheitandard
usi ng any pellets The present invention further
puovedesfathet badh bdr theodwaisng pellets of a
liquid-crystalline polynmer conposition conprising the
above- descBibait | i gipédrifenrystiahnl i n@spol Warriekhe out by
pellets of the liquid-crystalline polyner composition
pepdhettihgsetnbt achetebyleadtivied @REratiH € step without
fibrous, plate or particulate filler and/or
ueihonagnprilleasthe |iqui d-crystalline pol ymer.

Exanpl es of fibrous fillers and/or reinforcenents 15

may incl udehgl aaedder inseéhttan alfuiithaf i pesviatsmanaethod
fiber, carbon fiber and aram d fiber. Anobng them

gbassprbdbetings pegefletabl wfused. 1Eyaiel-es aft 47 @t Ofpolymer
particulate fillers and/or reinforcenents may include
tompositedn Jr apfigrd.sing the  above-described  liguid-
crystalline polymer. The pellets of the liquid-crystalline
polymer composition may be those obtalned by admixing one
or more fibrous, plate or particulate filler and/or
reinforcement to the liquid-crystalline polymer.

Examples of fibrous fillers and/or reinforcements
may include glass fiber, silica~alumina fiber, alumina
fiber, carbeon fiber and aramid fiber. Among them, glass
fiber is preferably used.

Examples of plate or particulate fillers and/or
reinforcements may include talc, mica, graphite,
wollastonite, calcium carbonate, dolomite, <clay, glass
flake, glass beads and titanium oxide.

The fillers and/or reinforcements may be added to
the liquid-crystalline polymer composition in an amount of

preferably not more than 100 parts by weight, more

preferably 20-70 parts by weight to 100 parts by weight of
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20 wol l astonite, cal cium carbonate, dolomte, clay,
glass flake, glass beads and titanium oxi de. The
fillers and/or reinforcenents nay be added to the
l'iquid-crystalline polynmer conposition in an anmount of
preferably not nore than 100 pas®ts by wei ght, nore 25
preferably 20-70 parts by weight to 100 parts by

wei ght of 19 the liquid-crystalline polymer. If the
amount of fillers and/or reinforcenents is nore than
0@ darqwsidycwys gt ] indeparymdeabi | ity of the resulting
i quid- crystalline polyner conposition tends to 5 be
decr eased off ttiee eetimawrst iof) Df11des cyhdnder refindbecehents is
t he nol di ng device tends to be increased. The

Imocpe dtbiepst ab0i reamiod yigr wetghsi t i ReOfmdabiW@SENLE the
i nvention may conprise one or nore additional resin

ceprteintg ubl gasdtbeyaddi lingalpd BEidr CepRpBENt 88 ends to
not 10 inpair the object of the present invention.

Beanmpteseafedt be addi téoahs 8N cFONMRONERL$ihBELUBE die of
thernopl astic resins such as pol yam de, pol yester,

ey pledrddren edesul dé desndpoty ebdernkes o8€d .
pol ycar bonat e, pol yphenyl ene ether and denatured

derivati vesrhehelriapfid-pot yestd I Divee 5L pakyetbepssl £ 00€ of the
and pol yetheri m de and thernosetting resins such as

[pheseintr 631 vhn teX nd 18 Sddn s HOdiyé NbHemo F€Sh8di d6nal resin
l'iquid-crystalline polyner conposition of the present
iovwpdiniedt may186sohihd Ngddbyisddi NG dd il eESmponent does not
impair the object of the present invention. Examples of
the additional resin components 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 liquid-crystalline polymer composition of the
present invention may be obtained by adding fillers,

reinforcements and other resin components to the liquid-

crystalline polymer and melt kneading the mixture at a

temperature from near the melting point of the polymer to

the melting point plus 100°C using a kneading machine such
as kneader, single screw extruder, twin screw extruder or

the like.
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2Q reinforcenents and other resin conponents to the
[iquid- crystalline polyner and nelt kneadi ng the

m xture at a tenperature fromnear the nelting point
of the polynmer to the nelting point plus 1000C using
a kneadi ng machi ne such as kpeader, single screw
extruder, twn screw extruder or 25 the like. 20 The
resulting liquid-crystalline polyner conposition

adm xed with fillers, reinforcenents and optionally

ot her resith&onPonent Btigg Pul | 0 QUE-££0BEDEIne polymer
kneadi ng nmachine to give strands which™are solidified

Dot £00ldY WithBxEE0! g At 811 8BEst henarnfrilenddtits  and
give the pellets of the |iquid- crystalllne pol ymer

| 11PN thBrt %ﬁ&@sggﬁx%waﬁey% PBEL&POLLRY from the
water for the strands of t ['1quid-crystalline

R HBIg CRAPRSHLT 98  diSrPUSErIRES! Wﬂ%)%ﬁ eéx%ctgdﬁaalfled by

conductance is not nore than 10 10 pS/cmand is

&H@fﬁ{gﬂb&qytﬂotcml%gt h@&térpéln%m tdBg Thw &E‘PUEB Yive the

the cooling water 1s preferably 0.01-2 parts b

ﬂ&l@ﬁs%@ﬂ%@i@%’cﬁf&%?@%ﬂl 8% yﬁé‘“éo og‘ftﬂ&ﬁ.

per one part crysta I ne

POl yIrer cOpOghL! %@e@%lﬂtedlﬂgnEJ‘;cFﬁntlaﬁe Lodiiedlilher for

nachlne When the“cool i ng water i's les
LIS, O ohUSSOBLLOGSLLSLL 0B B8 ey, composition
is pure water whose electrical conductance is not more than
10 puS/cm and is preferably not more than 5 uS/cm.

The flow amount of the cooling water is
preferably 0.01-2 parts by weight and is more preferably
0.03-1 parts by weight per one part by weight of the

liquid-crystalline polymer composition pulled out from the

-kneading machine.

When the cooling water f£flow is 1less than 0.01

parts by weight, the cooling effect may be insufficient and

-may cause fusion of the pellets.

When the electrical conductance of the water
after used for cooling the strands is not more than 10
nus/cm, it may.be directly recycled without any purification.
On the contrary, the electrical conductance of the water
once used for cooling the strands is more than 10 uS/cm, it
may be recycled after purified by methods such as ion

exchange, distillation and reverse osmosis membrane (RO
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When the el ectrical conductance of the water 20 after
used for cooling the strands is not nore than 10
pS/cm it may be directly recycled w thout any
purification. On the contrary, the electrica
conductance of the water onceiused for cooling the
strands is nore than 10 pS/cm it nay be recycled
after purified by nethods such as ion 25 exchange,
distillation and reverse osnosis nmenbrane (RO 21

N ane) metmed, The shape of the pellets provided by
the nmethod of the present invention may preferably be

col umar iThei eWapef cFasyhdapsli i 8gs UpeBvRaekadihotBddmethod
processi ng. The 5 columar pellet may preferably have

éEChﬁﬁmﬁﬁ%séﬁtZlﬁbénﬁhoﬂﬂmﬁﬁdpﬂeh@tﬂ@lYQ$e2céi§mﬁaﬂnln view

The water attached to the resulting pellets is

semuad; t hareudhly, wyh t R drldiels ane dbh:%@e%@%tghen The
subj ected to nol ng i nto various nolded articles.

ddeaed  epe1 0kt Ry il fe LA S ahbi8eaPA M ter of 2 5-4.0

conposi tion obtained by the nethod of the present

hRVERd | &Mhe LHME 3bH HO6-HDHenhhan 0.3 ug/ g and
preferably not nore than 0.2 ug/g of chloride,

nitrate anthsulbake | oPsadtRed Ot tﬂ$er@§hh%ﬁﬁdﬁpéfﬁéts is
liquid-crystalline polynmer 15 conposition obtained by

tdieo PES hathfoddif Or egenl +RYed1aR +COoRtal ndf‘@édméﬁﬁi then
than 0.1 ug/g and preferably not nore than 0.05 pg/g

Ao Peetedf t&MOTa LR Dbﬁéa%§r§8gssﬂéi&é& é?ﬁ§cl$§e

present invention also provides a nethod
The pellets of the llquld—crystalllne polymer

composition obtained by the method of the present invention
contain not more than 0.3 ug/g and preferably not more than
0.2 pg/g of chloride, nitrate and sulfate ions in total.
The pellets of the liquid-crystalline polymer
composition obtained by the method of the present invention
contain not more than 0.1 ng/g and preferably not more than
0.05 pg/g of eéch of chloride, nitrate and sulfate iomns.
The present invention also provides a method for
purifying pellets of a crude liquid-crystalline polymer or
liquid-crystalline polymer composition, which comprises
washing pellets of the crude liquid-crystalline polymer or
liquid~crystalline polymer composition containing more than
0.3 ng/g of chloride, nitrate and sulfate ions in total
with pure water whose electrical conductance is not more

than 10 pS/cm.
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purifying pellets of a crude liquid-crystalline

pol ymer or 20 liquid-crystalline polynmer conposition,
whi ch conprises washing pellets of the crude
l'iquid-crystalline polynmer or |liquid-crystalline

pol ynmer conposition containin% nore than 0.3 ug/g of
chloride, nitrate and sulfate Zons in total with pure
wat er whose el ectrical conductance is not nore 25..
than 10 pS/cm 22 In the present invention, the
cooling water for the pel|ets of thetgrude

l'i qui d- cr ySs® alfFend@55a rLIBVentieRy gLBpy &OQLinfke water for
pol ymer_conposition is pure water. whose lectrical .
ERd RS EHRE i §%0Fhﬁor%g‘t‘ﬂ%n *ﬂ%dc’rﬁ%\fﬁfﬁsl@e polymer or
referably not nore than 5 pS/cm The electrical whose
bAALAT GREELARY1BR BELYPATNSPTROSERdCRy ioh BeS aHBERT S
of the contaminants in the pellets of the Q{ude C
eleoFaicetyRanduGanss yier ot | PQEed- BP9t o | PRécm and is
pol ymer conposition as well as on the costs_for 1 L cal
puefeyaRgywabot. MPrhe WRBRIi ng t WE/58 et s OPet hEtectrica
crude liquid- crystalline polynmer or £ of
cPRERELeRgst MAY e pSEFRER LI NESMARR G Fra§Rod Rear 7RIt oF
out by any neans such as imersing the pe IIet§_i the  d—
bhee CRREAMHRINAG alWesihed PRIREFi &I ORIU&E tqul
and then | eaving shaking or stirring 15 the ane; 1
paverAgline pelRPetgnemder OFunni APt et eplline  polymer
spraying the pure water onto the pellets and the lik
ThepaABbGADNORSt WeLuRs WAt &he §OBltef EPEbPRIAdGY 1N d@ter.
than 3 parts by weight and is nore preferably 3-15 L
The washing the pellets of the  crude liquid-
crystalline polymer or liquid-crystalline polymer
composition may be carried out by any means such as
immersing the pellets in the pure water having a desired
electrical conductance and then leaving shaking or stirring
the same; putting the pellets under running pure water;
spraying the pure water onto the pellets and the like.
The amount of the pure water is preferably not
less - than 3 parts by weight and is more preferably 3-15
parts by weight per one part by weight of the pellets.
Temperature of the pure water is not limited
within the range of 1-100°C and may preferably be 10-60°C.
When the electrical conductance of the water used
for washing the pellets is not more than 10 usS/cm, it may

be directly recycled without any purification. When the

electrical conductance of the water once used for washing
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parts by weight per one part by weight of the pellets.
20 Tenperature of the pure water is not |limted

within the range of 1-100C and may preferably be
10-60C. When the electrical conductance of the water
used for washing the pelletsgs not nore than 10
pS/cm it my be directly recycled w thout any
purification. Wien the 25 electrical conductance of
the water once used for washing 23 the pellets is nore

tidafe 10 84S/ €8 mbieMBiake10eG¥GLRA] 3kt @hy BYribb@e1BY after
nmet hods such as ion exchange, distillation and

pliBVEI&E BFMARRoMRM RN {fQ MRNTBLAAL 8Pt BOdtiT8tion and
wat er attached to thus washed pellets is 5 renoved

réNOF 9810bs o s B dmbBrBRL | RS ﬁéﬁb@’ah@@i aBdnbAen
subjected to nolding into various nolded articles. The

pel l ets ofhéheydtdmi Getiarsia | icee PALYMBfadfed pellets is
l'iquid-crystalline polyner conposition obtained by t he

rémsved AhddtudHBseNhnkiNVEREi Qfe COME QI 1 HRO gFRLe té}ﬁ{‘ then
0.3 10 ug/g and preferably not nore than 0.2 pg/g of

%&3@&1&&@ to nméh‘.éiﬁ anHtéu{raeagubOﬁ%m@dt Qt-ak c1&hke

lets of the |qU|d crystall'ine polyner or

I d-cr a ol
method or EnEepre e o n e CTPRS L4 Py YR e 0V pblfmer o

l.pq'l}l&’-géﬂyéf‘gli@ngr efei ohly negmggrsgttﬂ.laﬂn ng%lﬁgﬁg 8l the

each of chloride, ™nitrate an [fate ions.

mPEhd St éfOfthtehepfééjéﬂtg ehyeh gk bhne R more 1'han 0.3
[1quid-crystalline polymer conposition according t

uéh& and preferably not more than 0.2 ung/g of chloride,

nitrate and sulfate ions in total.

The pellets of the liquid-crystalline polymer or
liquid-crystalline polymer composition Qashed by the method
of the present invention contain not more than 0.1 ug/g and
preferably not more than 0.05 ug/g of each of chloride,
nitrate and sulfate ions.

The pellets of the liquid-crystalline polymer or
ligquid-crystalline polymer composition according to the
present invention may be molded by using a conventional
melt molding process, preferably injection molding,
compression molding, extrusion molding and blow molding to
provide parts of electric and electronic devices, machines
and automobiles. The pellets of the liquid-crystalline
polymer or liquid-crystalline polymer composition of the

present invention are highly pure containing little anionic
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present invention may be nol ded by using a

conventional 20 nelt nol ding process, preferably

i njection nolding,, conpression nolding, extrusion

nol di ng and bl ow nolding to provide parts of electric

and el ectroni c devi ces, nachigﬁs and aut onobil es. The
pellets of the |iquid-crystal Fi'fne polyner or
liquid-crystalline polynmer conposition of the 25

present invention are highly pure containing little
anionic 24 5 i rities and therefore, they may be
RRPHEIAS, Ta8aPor Srater actiry (G Rapks RAESARRp ot shoed for
drives and the |ike. Exanple . The Present inventiog is
MARHRG T HEIRG iR S T rled el ehbek T L RS f R olingli ke
exanples. The followi ng exanples are intended to
illustrate the invention and are not to be construed
tolimt the scope of the invention. In the exanples,
BFAMRMASg abbrevi ations are used. 10 POB

4- hydr oxybenzoi ¢ aci d BON6: 2-hydroxy-6-naphthojc acid .
In the exant ePraIid extPYERTIR flﬁni‘g’“}ﬁ%{)e§ Figed in
and the determ nation of each ion content wer ;
REITRPDUL Fas dBScr (I5dd R, SRR ¢ 1]19555p1lowing

kg (1847 noles) of POB, 128.6 kg (683 .nolges) of BONG
PFRIDESS 63K§ (25EndRs €59 o1 lusdrpbe &ﬁlﬁydirrf%@mré and are

fed in 1.0 nB reaction vessel made of SUS , ‘
not to be construed to limit the scope of the invention.

In the examples, following abbreviations are used.
POB: 4-hydroxybenzoic acid
BON6: 2-hydroxy-6-naphthoic acid

In the examples, the extraction of anionic
impurities and the determination of each ion content were
carried out as described above.

(Example 1)

255.1 kg (1847 moles) of POB, 128.6 kg (683
moles) of BON6 and 256.6 kg (2581 moles) of acetic
anhydride were fed in 1.0 m’ reaction wvessel made of SUS
equipped with an agitating device and a condenser. Under
the nitrogen atmosphere, the mixture was heated from the
room temperature to 145°C over one hour and kept at 145°C
for one hour. Then the mixture was heated to 325°C over 8
hours with distilling out the by-product, acetic acid. The
polymerization reaction was carried out at 325°C for 30

minutes. Then the pressure was reduced from atmospheric
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equi pped with an agitating device and a condenser.

Under 20 the nitrogen atnosphere, the m xture was

heated fromthe roomtenperature to 145 C over one

hour and kept at 145C for one hour. Then the m xture

was heated to 325C over 8 hQ#%s with distilling out

t he by-product, acetic acid. e polynerization

reaction was carried out at 325C for 30 25 m nutes.

Then the pressure was reduced from at nospheric 25
oSS kg SQoTant, and Mhen g t ahaue DECAIP Wiane  the
predetermned |l evel, nitrogen gas was i nduc to e

I nt.id pres ' e [ V. I

s EERTerntBey 159 paid e At oo T e it ecced
offen ddle yalyue, Al Lhe Rt tamof Lh6oLeas! il Nesselsed to
was “opened. e content of € Teactron vessel Wwas

pul t ice t.0 give strands over 40
Oﬁ?n@?gs%%'ﬁéﬁégggh s%&£%§%¢%%gferred to the cutter
through thl’%eniwat@t[lec oa{ﬂ\qeﬂe%g?xtzyeorbggggﬁedof u%heu. e%ction

the reacti'on 10 véssel. Str were cut i'n

B Go st eahed (B8 FROERRE BRahbre AT 5 g Sasyel was
AL e 28 S FE0E AR AP s
G OLpdeaadl fidle andollale Lensdd e sl ! Ehtouon che
h%%%ﬁecEEXEEXQ (58393§8}i¥§5§%9g9'%ugk under the reaction

vessel. Then the strands were cut into pellets by the

cutter. The electrical conductance of the cooling water
used in this example was 2 uS/cm, the weight of the
obtained pellets was 338 kg and the water consumption was
2096 kg.

The contents of chloride, nitrate and sulfate
ions in the pellets were 0.05 pg/g, 0.08 ug/g and 0.04 pg/g,

respectively.

(Comparative Example 1)

The pellets of a liquid-crystalline polymer were
obtained by the same method as that of Example 1 except
that the electrical conductance of the cooling water used
was 162 uS/cm.

The contents of chloride, nitrate and sulfate

ions in the pellets were 0.9 ug/g, 0.2 pg/g and 0.5 nug/g,
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20 The pellets of a liquid-crystalline polyner were
obt ai ned by the sane nethod as that of Exanple 1
except that the electrical conductance of the cooling
wat er used was 162 uS/cm The contents of chloride,
nitrate and sulfate 25 ions in the pellets were 0.9
49/ g, 0.2 ug/g and 0.5 ug/qg, 28 respectively. (Exanple
2) 174.7 kg (1265 noles) of POB, 81.0 kg (430 nol es)

5 of BON6 and 267.0 kg (2593 noles) of acetic
anhydride were fed in 1.0 nB reaction vessel nade of
regvesduiifdett with an agitating device and a
condenser. Under the nitrogen atnosphere, the m xture
was heated fromthe room tenperature to 145C over one
hour and kept at 145C for 10 0.5 hours. Then the
(Bsample vis heated to 350C over 8 hours with
distilling out the by-product, acetic acid. The

pol yneri z 7%HVrk%u%f%é%\ﬂﬂ#%ﬁﬁrQ%dP%%t 31 -856¢ {4P0epoles)
m nutes. Then the pressure was reduced from

ot Rfdbhernd 2p7 eSstife (8980 MPdres af vRERtt hed BBy gnede were

became the 15 predeterm ned | evel, nitrogen gas was
figtivicedlt® Bhergassepn ypseel mgdeprdssife gRLipRed with an
reacti on vessel was increased to 0.3 MPa to conplete

adiet atoiang | ddevinsenandheavatordaRsehe botUnsiabf tfife nitrogen
reaction vessel was opened. The content of the
awuvinlereessshenasnizbupsl | sthout beRiteGgh 8ree t ghe room

gi ve strands over 40 m nutes. .
temperature to 145°C over one hour and kept at 145°C for

0.5 hours. Then the mixture was heated to 350°C over 8
hours with distilling out the by-product, acetic acid. The
polymerization reaction wés carried out at 350°C for 60
ninutes. Then the pressure was reduced from atmospheric
pressure to 10 Torr and when the torque became the
predetermined level, nitrogen gas was induced to the vessel
until the pressure in the reaction vessel was lncreased to
0.3 MPa to complete the reaction.

Then, the valve at the bottom of the reaction
vessel was opened. The content of the reaction vessel was
pulled out through dice to give strands over 40 minutes.
The strands were transferred to the cutter through the
water cooling conveyor mounted just under the reaction
vessel. Then the strands were cut into pellets Dby the
cutter. The electrical conductance of the cooling water

used in this example was 3 uS/cm, the weight of the
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The strands were transferred to the cutter through the
wat er cool i ng conveyor nounted just under the reaction
vessel. Then the strands were cut into pellets by the
cutter. The electrical conductance of the cooling
water 25 used in this exanpleéygs 3 uS/cm the weight
of the 27 obtained pellets wa 25 kg and the water
consunption was 2178 kg. The contents of chloride,
nitrate and sulfate ions in the pellets were 0.03

and 0 / , respectively. ,
belhtaed: ArdbEhres 25 Pn i shar hater Cobisumption was
hé?ﬁ g crystal line pol yner mere obtalned by the sane

od9%as that of Exanple 2 except 10 that the
el ectrical conductance of the cooling water used was
162 pS/cm TRRe EBREEAES d:ffcrﬂhd-rqrd@elnl flf‘-ﬁt‘-’étﬁnoand sulfate
sulfate ijons in the pellets were O. , npé %
afBsoin B§egPe r@ﬁemr@ew 03 ;g B(rarﬁj-l eeg /DGR &-$5 ne/g,
by m5|2ht of the pellets of the |liquid- crystalline
68F9ﬁﬁ 186tXisned in Exanple 1 and 30 parts by weight
of glass fiber (T-474GH, Ni ppon Electric dass Co. 20
Ltd., Shiga, Japan) were nelt kneaded using twn
screm1 ext ruder (tmnn screw extruder PCM 30 | KEGAI
LFGmPaFB§FH§|ExamP19 2)

The pellets of a liguid-crystalline polymer were
obtained by the same method as that of Example 2 except
that the electrical conductance of the cooling water used
was 162 usS/cm.

The contents of chloride, nitrate and sulfate
ions in the pellets were 0.8 ng/g, 0.3 ug/g and 0.7 ng/g,

respectively.

(Exampla 3)

IOO.Parts by weight of the pellets of the liquid-
crystalline polymer obtained in Example 1 and 30 parts by
weight of glass fiber (T-474GH, Nippon Electric Glass Co.
Ltd., Shiga, Japan) were melt kneaded using twin screw
extruder (twin screw extruder PCM-30 IKEGAI Ltd., Ibaragi,

Japan) and the molten phase polymer composition was pulled

‘out from the extruder thorough dice to give strands. The

strands were transferred to the cutter through the water

cooling conveyor edquipped just under the extruder. Then
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Japan) and the nolten phase pol yner conposition was

pul l ed out fromthe extruder thorough dice to give

strands. The strands were transferred to the cutter

t hrough the water 25 cooling conveyor equi pped just

under the extruder. Then 28 thggstrands were cut into
pellets by a cutter. The electrical conductance of

the cooling water used in this exanple was 2 }.1S/cm

The strand frow was 40 kg/hr and the cooling 5 water

thew yesands koidike Thet comtent $e0f1 Y Oiydea NELEBEEL, The
and sulfate ions in the pellets were 0.02 .1g/g, 0.04

bigtgrandl0.QdhdiFthncd espeditidebyo1 10q( Rsa auddd 18% this

g of pure water whose el ectrical conductance was O.

peLleplwagadddedsyen?0 g of the pellets of the
liquid-crystalline polynmer obtained in Conparative

Exanpl e 1tha Esteanmyefrdy asigsandot | XT Wi Wege ii
shaken gently for 15 BdLseconds and pﬁ%ﬁithe pure cooting

water waswdiyasarded, nthis procedure was repeated for
three tinmes and the resulting pellets of the

l'i qui d-cryshal | Ep€rBRLYMEEE WeIH dilaedN &1 t$hk@l NgRhd sulfate
100 g of pure water whose el ectrical conductance was

RE ug/ ke _ | gf ; .
gtor gi ner Eﬁgggﬁéﬁﬁgghq?e%%n?em%%sg?ﬂﬁ Eﬁefogﬁlyglt}r% atnhde 0.03 ug/g,

pekbetseitheroughly, contents of chloride, nitrate and
sulfate ionS in the pellets were 0.06

(Example 4)

100 g of pure water whose electrical conductance
was 0.06 puS/cm was added to 50 g of the pellets of the
liquid-crystalline polymer obtained in Comparative Example
1 in Erlenmeyer flask and the mixture was shaken gently for
30 seconds and then the pure water was discarded. This
procedure was repeated for three times and the resulting
pellets of the 1liquid-crystalline polymer were put on a
strainer. 100 g of pure water whose elgctrical conductance
was 0.06 uS/cm was poured gently to peliets on the strainer
to wash the pellets.

After drying the pellets thoroughly, contents of
chloride, nitrate and sulfate ions in the pellets were 0.06

ng/g, 0.07 pg/g and 0.03 ug/g, respectively.
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ug/g, 0.07 }ig/g and 0.03 pg/g, respectively. 2S 29
WHAT IS CLAIMED IS: 1. A nethod for producing pellets
of a liquid-crystalline polyner, which conprises:
providing a nolten state |iquid-crystalline polynmer in
5 a pol ycondensation reaction 3®ssel, pulling out the
liquid-crystalline polynmer froma valve at the bottom
of the reaction vessel through a die to give a strand
of the polyner, cooling the strand on a water cooling
wgaveyer cr.iOmposiki:oned bel ow the reacti on vessel, and
cutting the strand to give the pellets, wherein the

¢Qol i pgmeahBl ek LRAASICiARd Ped 1RWSE oWalkeN i MIB&rystalline
el ectrical conductance is not nore than 10 }1S/cm 15

BoliherelRodnhacepbdiiRgst:0 claim 1, wherein the flow
anount of the cooling water is 1-20 parts by wei ght

per ogeov@a&hgbﬁ weih gl Qfcaldhe 1Iiiq[q1tiidd-cc‘zry>ssctaalllliir{he %olyAmer in

polymer pulled out fromthe reaction vessel. 20

HEFBQ%B%e%QQ%hn&e@@_tli%tns wfssail,i quid-crystalline
pol ymer conposition, which conprises: pulling out a

ol t epu3tahg | bawi degeyst alrhi BecPELYARLinEONPOSAREEN from a
whi ch conpri'ses a |liquid-crystalline polynmer, iller

IR atCREOLERFBRL offf MA riRAdiRg vEBRSH NG H WY e die to
25 a strand of the polyner conposition,
give a strand of the polymer,

cooling the strand on a water c¢ooling conveyor
positioned below the reaction wvessel, and

cutting the strand to give the pellets,

wherein the cooling water for the strand is pure water

whose electrical conductance is not more than 10 pS/cm.

2. The method according to claim 1, wherein the flow
amount of the cooling water is 1-20 parts by weight per one
part by weight of the liquid-crystalline polymer pulled out

from the reaction vessel.

3. A method for producing pellets of a liquid-crystalline
polymer compesition, which comprises:

pulling out a molten state liquid-crystalline polymer
composition which comprises a liquid-crystalline polymer,
filler and/or reinforcement from a kneading machine to give

a strand of the polymer composition,
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30 cooling the strand with cooling water to solidify

the strand, and cutting the strand to give the

pellets, wherein the cooling water for the strand is

pure water 5 whose electrical conductance is not nore

than 10 pS/cm 4. The nethod §%cording to claim 3,

wherein fl ow anount of the cdoling water is 0.01-2

parts by weight per one part by weight of the
l'iquid-crystalline polyner conposition 110 pulled out

from agi ng ne.. . S, t puri Lyk ng.

pell e §§%¥H§ g?gdgq?%ggiggtgrnggﬁfﬂﬁgﬂ%% @n%é %¥i981fy the

liquid-c talline polymer conposition, which
%&é%h?éeégéashing the pellets of the 15 crude

i quid- talli I Li guid- [1i
ol yrFEEERR okne | SHEaush P nPhue nile PRANEEES | "Turg of
hl orj de, nitratgéand sul fate ions, in total, with pure

G wide EPREIPPCHE WHhdalrantRei ST doré t water

0 uS/c 0.6._The t hod accordipng to claim

S STbRETH R L CondBrtoaea T8 RBoRPRY FhERpaPI Edon.
is 3-15 parts by weight per one part by weight of the
pell ets of the crude liquid- crystalline polymer or

I qui g-crystalline polynmer _conposition. .25 31 7._.The
hot 8 HBE APy AaEh Tohet O CLRLMmE /1 P RELR WRLPH, gount
LPeRe! 1881 ot NSk L ChYSha Ll Re BY VIR EHY ber one part

. by weight of the liquid-crystalline polymer composition

pulled out from the kneading machine.

5. A method for purifying pellets of a crude liquid-
crystalline polymer or liquid-crystalline polymer
composition, which comprises washing the pellets of the
crude liquid-crystalline polymer or liquid-crystalline
polymer composition containing more than 0.3 ng/g of
chloride, nitrate and sulfate ions in total with pure water

whose electrical conductance is not more than 10 uS/cm.

6. The method according to claim 5, wherein the pure
water used for washing the pellets is 3-15 parts by weight
per one part by weight of the pellets of the crude liquid-
crystalline polymer or ligquid-crystalline polymer

composition.



l'iquid-crystalline polyner conposition is a columar

pellet wth a dianeter of 2.5-4.0 mm and a hei ght of
2.5-5.0 m 5 8. Pellets of a liquid-crystalline

pol ymer or liquid- crystalline polyner conposition,

whi ch contains not nore than 0.3 pg/g of chloride,

nitrate and sulfate ions in txtal. 1,0 9. The pellets

of the liquid-crystalline polynmer or

liquid-crystalline polynmer conposition according to
claim8., which contains not nore than 0.1 ug/g of

Bach The ChHledHode, achbtaahg ayl sdhf adgei @FS. c1Himd 1 to 6,
wherein the pellet of the liquid-crystalline polymer or
liquid-crystalline polymer composition is a columnar pellet

with a diameter of 2.5-4.0 mm and a height of 2.5-5.0 mm.

8. Pellets of a 1liquid-crystalline polymer or liquid-
crystalline polymer composition, which contains not more
than 0.3 ug/g of chloride, nitrate and sulfate ions in

total.

9. The pellets of the 1liquid-crystalline polymer or
liquid-crystalline polymer composition according to claim 8,
which contains not more than 0.1 ng/g of each of chloride,

nitrate and sulfate ions.



