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abyher componi 11 on wh ch-exii b 15 excel {ent moi ding f1iouce: IVIANIUN

®0Background Art [ 00021 = ' " thernotropi.c-liquid-crystalshiqae
pol ymer (which is hereinafter abbreviated to "LOP") has “properti es,
i_'ncl udi ng heat resistance, nechanical brocerties such as 15 rigidity,
‘Chemi cal .resistance and dinensional accuracy.. OsMng to those properties,
LCPs are used not only for manufacturing nolded articles but also n a
variety of broducts includ-ina fib%?%cagébﬁﬁﬁﬁﬁ In the i'nformation and
- telecommunication fields. evry thin parts are sonetimes 20 required.
. Personal conputers and*ﬁﬁbFFg%pﬁdm%§ﬁW?[ﬁﬁ%?%ﬁﬁzﬁo¥ﬁﬁﬂ%RPQNghLy i nt ear at ed
. devices and those .skilled in the art wish to use downsized, thinner and - -~
-smal | er ‘parts for them Because of the excellent nolding processability of
the LCPs, .gnod flowabity: and | ess formation.” of burrs, consunption o= LOPs
has been increasing ~~ 2 tecently. [0003] ' However, '‘electronic
Parts used -igy,gfje information and tel ecommuni cation fields are getting '

!
1
i

» thinnéf and nore coMvplex fromto dav, and therefore, the art requires
.furtherjlnprovenent C%h@”'££89e££9w%905ﬁ%%é¥_i%é?ﬁ%es- to & liguic-

crystalline peiymer compesition which exnibits excellient

molding flowability.
10 - Background Art
[ GOC2T

‘A thermotropic liquid-crystalline polymer (which

O

1s hersinafter apbreviated to- - "LCP") has qood.sr55

uding heat resistance, mechanical
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ity, chemical resistance and dimensional accuracy.
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Qwing to these propertiss, LCPs are used not only for

manuZacturing molded articles but also fo e

ICr & variety otf

film. In the information and

~particular empliocy highly ‘integrated devices and

b v o = — e B . = 1 ;
sma__.=2r parts Ifor them. Because oI the zxcellent molding
Procsssarbility of the LCPs, i.e., good “lowabilityv and less
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0004 | ‘A wide variety . of nethods - For |rrprOV| ng the nol ding
1 owabil i ty of LCPs have been propoaed. For 10exani e, Patent docutent 2

di scl oses a net hod forproducinc. an LCP resin conposition. having i Mroved
Rtuidity which conprises blendingliquid-crystalline Polyners _.having.- _
speci fic nol ecular weights. Patent docuMent 2 di'scloses- a .. .nethod for
producing an 1CP resin conposition inproved in of fluidity which ‘conpri ses
adm xi ng an ol i goner of 4-hydroxybenzoic ar-.Ld hayine a specific flow tem.

eratare . into.a |iquid- crystal line pAynr. Patent document. 3 discl oses
.a ne--- lodf"f oﬁnpﬂodum ng a liquid-crystalline resin hating excel | ent -

'fI uidit-y Cma}ﬂns of a nelt polyneri7.ation. reaction involving acetic:

acid el'im wherein the reaction liquid is sent to and passed.through

- vert._cal v Stll‘l‘_! ngthl n-film_ evaporator to Qdecrease gcetlc acid -
generation by the 1 1GU d=er ystarf rTRa T e3Fh-t Nusobtai ned. E]é?e ‘f d%current
4 discl oses, a pet hogl thl)v[_ﬁprodum ng .-, 2pliauiderystal 'Jl‘?- p r
havi ha i =oroved FTuialt 'y wht ch® conprises . addi ig ‘a®phosPhol rEI Jbased
Corrpo%nd 7 ]{1 ea‘gl‘l Qn Sy"S& em‘~ [OaQOB]:' araforo .-—.-.H ::v-"" regquly
- However, t hemetHodsdi sel osedi nPat ent '. - docunent sand’ 2 “are pr obl. “e?‘rﬁh%si n
that the m%ugi%gf”fﬁp:ov=manL of. molding flowabiliity of LCEs
[ 0004;
A wide variéty of methods For imp:oviﬁg-':he A
rolaing flowability of LCPs have Dbeen bpropossad. ?or
10 exarplie, Fa-ent docﬁr’nent 1 discicses a metho& for producing

an LCP resin composition having  improved -fluidity which

comprises klending tiguid-crystalline ©polymers . having
specific molecular welights. Patent documenz 2 discloses =

method for producing an LCP resin compesition improved in

15 terms of fiuidi:y wh;qh "omDLlsos‘admwx ng. an oligomer of
4—hyd:cxybeﬁzoic acid hav;ng a'specifiC'lfLow. ~emperature
intec a liﬁﬁig4crystalline p@lymer. | Patent -deocument 3
discloses -a methqd_for pfodu:ing a llth“— rystalline ﬁeSin

20 reaction ‘inveliving aceELC: acid elimination whersin <the

_——Ll —e =l



;.of t hel i qui d- crystalI|nepolynershaV|ngspeC|f|c nDIecuIar melghts and in
_that t he manufact-ure of the olidomer. of. 4-hydroxybenzoi c acid- haV|nd the
specific fIOM/tenperature i s-not eaSy. The net hod" di scl-osed in , D=1-=nt
B0- document 3 is problematic in that. it_requireés the use of soeC|aI ,ed
_equi pnent. such as a verti cal stlrrlng t heén7fil'm . evaporator. The . nethod
di'scl osed in Patentdocunent 4 is problematic in that there |s S|gn|f|cant
i-nmpai r ment nechani cal Properties.0 the |icuid-drystalline Pol ynmer
13depending on the type ,and ampunt . of the phosphoric acid- based
conpound. usSeE. =00 g PR W eWiofT Tﬁe—vpfﬁb+eﬁ§q|ﬁ t Hemabeve- rentiohed
nmet hods, those sklled in the art wish rod=v='"ot, an LOP 20- conposition
whi ch exhi Bit¥T %ﬁﬁoﬁ@ﬂ“ﬁ%ldlndflomablllty wi thout imoairin its Mechanica
propertles[qﬂp\ i ch can be.:oroduced frominexpensive and easily avail abl e
"mat-=rials - wthout the use of sDecalL red edUi p-a=rit I 0007] rPatent
docunent. 1: Japanese Patent P, PpI?c on ok d Pen eL Hei, 2-17156_ .
- corresPondind to USlLP ‘Nﬁﬁﬁer- : %? Na:8elossy Tin P acent

5 _documen:s.l and 2 are probklematic - that ths manufacture
oI the liguic-cryvstalline poiymers having speciftic

rolecular weignhits, and 1in that the manufacture of tThs

cligomexr of ‘4-h vavoxyoen::_: acid having tTne speciiic Ilow
temperature is not ean, The method disclosed irn. Fatent
13- © ‘document 3 is-prcbléma:i¢ in,that-it':equlres the use oI
specia;ized squipment such as a2 vertical'sti:riné thin{film
éVaporatér.. Thé'mehhvd discleosed In -Patent document 471s
prvblﬁma_;u iﬁ that <there 1s significan:t impairment of
mechanicel preoperties o¢f the liguid-cryst ine polymer
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‘In.view 6f.the.problems,in tﬁéfabove—méntignéd
n@thods('fhose Skilled.in the art wish to' deva:

20 - compAassciar ek A | N S A4 5
2C composition which exhibits improved melding fliowapility
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[patent docunent . 2] Japanese Patent Applcation Laid Open:: Hei 3-095960
correspondlng to- US Patent No. 5,352,746 [Patent document 3 Japanese Patent
7\onlioation Laid Open No. 2000-309636 [ Patent docunent 4] Japanese
Ra-.7...n7 12, Pplcation Laid Qpen No. EeI 06- 032880 . Sunmar yt-he I nvention
Problen1to be Sol ved by the Invention [ OOO 8] One object of the Present

invention is to provide 1 ,licruid- crystalllne pol ymer conposition which -
‘exh' bi #Ts i nproved nIC|4|ng fl.owabty wi thout inpairnment oits mechani cal .
properties. Means to Solve th Problem 20r, 0009] - he present

" inventors &6nducted studies on the SIRProvefent Cof Sfci d ﬁgjflomab ity of
: cui d- rystalllne,pplyners b Present Lnventors have found of nedi an

particle dicanét%ery f into. a liauid-c:v poIvar within a .specifia ranae of
wei ght ratiqs Can yield a liguid-crystal_ 1, e PolynQL”conp05|t| mhlch
exhibits L “ghiFice fﬁbﬁﬂﬂ edﬁ&%ﬁnﬁﬁloméﬁlrlﬁﬁﬁtﬁ? |ﬁﬁélr .
ol echan ool PHORT igsdo QL. e et onpy ot desalisui “y$4‘a' e
= [ Fatent co:gment '3} dapansse ‘Fatent  Application La_a Open
Ndi 2000—509636
[ Patent document 4] Japansse  PaTent Application Laic 0Opan
Nc. Hei 0€-C32880
10 '_Surmﬁary of. the Inveniion
:Problem te be Soived Dy the ;hvention
ldeOS} | |
‘One cbiect oF =he present iﬁfént;on is to .provids
15 . & Liqu;d—cfQStalline ‘polymer COmposition.-whicb exniblts
improved moiding f|0va:ility without' impaizment ol Iits
mechanical propert;es._
Means To S5olve the Problem
20 o009
| | Tne present  inventors conducted studies r or: . the
improvement oi fnclding "flowability of Ziguid-crystalline
volymers., As a ressult, the present Inventors nave found
that admixing Twe types 5% t=zlc .particiles, each of wnhich
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I|gU|d crvstalllne pol virer. .and | - 150 oars by 10vei ght of the tot aI wei ght o
of talc particles (A) and talc (B), wherein =~ - .talc particles .(A) have
an aspect ratio of 3.1-5.0 and a nediaarticle dianeter of 5-100 um and
¥otalc .particles (B) have an aspect ratgo of 1.0-3.0 and' a nedian

Partlcle di ameter of 5-100 uni. . Ziherer th,= weight ratio of talc.
particles (A)/ partlcl_es (-2, is iron 1/9 to 9/1. 21' oct lied Description
of the Preferred Errodinents-00::) The liquid-crvstallinel -- usedthe '

poIvrrer co sj,tont he. present .6 ani_satropjc _nelt and ds’ 1czaj— -1

-a' t her Mot r?&?cP PI (%l a‘”%r yst aT I |ﬁr%e pol ;slf(r%er Y thoséplsr ?ﬁ I ed In. 1t'he art.. -

[0012-i . iomes iC t.chase_can.be _confiroed by . ans -
St one o]] ari zed ﬁscgﬁolﬂ TnleChpoe-of AL IGE |dﬁ't rge

of - a conventl onal” o t "system using an orthogona

Pol ar' zer. Jnynore detail.y:the saople.on t ot . stage r a,nlylr_agen
at nospher e maxmelbe obsglrsve qfogwl’rﬁé%l y%eﬁ‘?gu‘ség 17, Vi[ug,dfe he 10 present

I nvention nBYGOMrdse two ngre fynes of (the,Liquid-gr éstlauj ne PqJ,yorBerr or

may be- a liquid-crystalline polyner bl “end mﬁlch S fai nab

el t-mg xi ngm{,v;.q Mo r Y€ fypes :of, -l iguid-cryst al line pr “resi n ar,l d/ O

I qui d-cr ystal line poy..ai-e-.nde resin. 1i5r 0014]-. - The
.Iiquid-cr ysidald i ne -- PoI ynmer used for the present invention may be.a

sem aromati ¢ Ucuid-crvsl-771' n= polyner w. 1-1,--h has al i phatic groups in

'| ts ol ecul ar cha| N T0fe rraygrl@gea_vv\holfy af;@natl coquuhd cr y§tal il 4 |qnes Jpol virer

crjsgalllne' pul}_;__ compesition . comprisings S100 'parts‘_by
weight 0of =z liguid-crystalline polymer and _-150 -parzs DY
Ze weight of the total weidht =f talc vparticlies (A} and taic
partic.es (B},
wné:e*n
.
talc particles (A) have an aspect ractio of 3.3-5.0 and '
& medien pariicls diameter of 3-100 um; and
1z :a_é particies {BR} have zn asﬁect ratic ¢f 2.0-3.0 anc
g median particle diameter of 5-100 um;

particles (B} is Zfrom 3/S% to G/1
2¢ Detailed Descripticn of the Preferrad. EmDQH iments
[OQlL.

The liguid-crystallins peclyvmer Used  for  the
liguid-crystaliline pelymer compositien of +the prasent
invertion i= not speciiicallyv limited -and may bes  any

253 rolvester resin. or polyeSterémioe resin. whicn- exnibits an



20whose nol ecul ar chain is whol |y

. conpoSed of aromatic groups. .1.nong

. V-

"t hesé. i qui d- crystaILlne Poymers, a wholly aromatic |iquid-crystalline
. polyner is preferable and a wholly' aromatic |li@iid-crystalline re sonis
[ 00. 15] - The |iauid-crvstalline polyner used L-Ov"-the"
present. invention. is conposed of aromatFPec oxvcarbonyl repeating. units,
aromatic di carbony: repéating units, 5aromati O dioxv r es-tin units,
aromat Lc am | npoxy repeatingunits, aromati cdi am norepeati ngunits,. ,aromatic

-am nocar bonvl repeating un

al i phatic diT&P TPt | AFin

Y

its,aromatic oxydlcarbonyl repeating units,

"

i (R o | K- %o~ Bxanpt es’ Bt ﬁﬁﬁoﬁ%?%vmhlch

provide the aromatic o&ycarbonvl repeating _units are Para-hydroxvb: snzoic-
" et e- hydrofﬁﬁé 5 T Y HA oL r?%mﬂﬁfdrd%yﬁéﬁ¥brdshyde&y“QWﬁnﬂﬂ%01c aci d,
5Lhydroxy-zkp§ 1t hoi ¢ aC|d 15 hydroxv-2-naphthoi-c_atid, -

'4 7hydroxyphenv -4-benzoic acid, -ST- hydr-oXvphenyl - 4ben- oi ¢ aci d,

- - hydroxypheny1- 3- ben20|or§ngngghalk XYy- QéatIQEgge£¥SUbSLIE%L?d by
_derlvatlves as well as esfer-fdrﬁtng ivabi'¥es uch<as “acyl* _
derivatives,_ ester .derivatives.and.ac qhhallde thereof 20 . Amonc the

. above, para‘hyd?oxybent0|c'§c'd aﬁ& aroxv- Z-fapht ol o adird dre
preferable - n?ggT gcg §¥z£9 coetrmor%hevwc_qgrthg§ and he:n :
mel ting. poﬁtlo e re t1ng quU|d cryst alI"i ne pd1yner 7178

the hot stages under a ritroger atmcsphére_may be servad
{ 131
The liguid-crystalling polymer used Zor ths
10 present invention may comprise twe or more types of the
liquid-crystalline vclymer or mayv pe a liguid-c ystalline
polymer bplend which is obtainable Dy mali-mixing tTwo oOr
~more types of liguid-crystalline polvester resin’ and/orx
liqui~~"rystal;_ne Tolyesteramide resin
15 (0014}

The iiqdld—::ystaLlime Hpclyrer used for the
present  Invention may be & semiaromatic licuid-crystailine
polymexr whnicnhn has aliphatic’ groups in - its molecular .chzin
or may ‘be & wholly aromatic Ziguid-crystailine pclyme:

20 wicse molecular chain is wnolly composed of aromatic groups
Ameng thess liguid-cr vstalline polyme:ss, a wholly é:omatic
-liqu;d—c:ystall;ne poljme: is preferable and & wnolly
aromatic liguicd-crystalline »polyester resin ‘s especiailvy

referable . peczuse oI its good flams retardancy - anc

2 mecnanical properi-es



dlcarbonyl re, Peatinc units are aromatic dca-rbOxvL'.c acids Such as
terephthallc acid, isophthalic acid, 2,6naTdhthal enedi-carboxviic acid,
1 6- naPhthaIenedlcarbcxyllc acid, 2, 7- naphthalenedlcarboxv . aco.o, -1,4-
- hapht hal enedi carboxylic a 1H, 4, 4'-dicarboxybi bheny ant alkyl-, a_koxv- or
‘hal ogen-substituted derivatives as wel|l ds ester-forming derivatives sur-h
as a.st.,--r-derivatives and aC d halide .thereo- : Pl nong .t he
above, 1-erebhhavic a,-id and 2, 6- naphhal enedi carbcxy_.:-c acid are
preferably used, since they can make it easy to control the .
nechanlcal[pY Ertles the heat resistance, the meltdna point -and the
noi abilitv of the. resultlnc | i quid crystalllne "0 lyMer. 008 .
Exanpl es of monorers Wwhi cht bTbﬁPaé“Iﬁ aht bivet | &CdVBRY. iﬁéﬁéatqmg <he
"unitsarearonmatic diol. ssuchas hydrocrU|none,resorO n, '
.2, 6- dlhydrd%vnaﬁﬁihaT é“?L compesed c¢f  arxomatic ocrycarbonyl ‘
dlhydroxynaphthalens 1-6;9 hydrdxvnaghzhalene--- A1, 4- o .
dlhydroxynapﬁﬁhaﬁeﬁ% 454 = i hydr FGRGbF bhemHCArPSNY 31 T eREaf W@ 0%y bF Bhenvi |
3,4 dilyyd;g§¥lehenyl 4 -Idlhvdro yblphe gether “and al kvl-, al koxy- or

hal genH substituted derivat" ves.°as -~ wel I* B3 es- ?PEWOQTHn%a%da“““

derivatives,such as BQﬁZ%:Cl 1- l ves_ther eof
" Lnongt heabove, hvdr oci =noneand4, a+éﬁéhhy FoXVbi %enyuéTé bref%?é%fe“
the |
|d3
t

. AD

- because of their. 9 reagtivity durin olynerlzatlon n 'n™. n(s
-excel | ent proper%ﬁ%ﬁd of fﬁ% %esuFtln % FYStald i ne e e o151

Exanpl es of .ponongr s gchg proqunghe ank\ G thooxx repeatlng unlts
are aronatlc hydroxyanlﬁes sudh pearing unaes

iike..

D

10 T o0z

[52}

(

Examples of monomers which provide the zromatic

oxycarbonvi repeating units are cara-nyaroxybsnzoic .acid

B U P S R P - ; ;
neTa-hydroxybenzoic. Tacid, vr‘-ho-nvd oxybenzoic. acid, . 6=
hydroxy-Z-napnthoic. acig, 3-hydroxy-2-naphthoic &czid,” 3-

13 q\,A:,\)Y\,_/_,\:D;lk,l,‘ ~ JECC Y ~ - . . . ..

ydaro napatncrc  acid, 4'-hydroxyphenvi-4-banzois o acid

T I SN R S W L e P P - e
Co TAyaroxypheny:~4-benzolc acig, 4'—"/arox;p1 ny_-3-benzoic
-, . &alhkoxy- or ‘hal ogen- substituted derivatives

as  well "as eszter-forming'® derivatives . such as acvl

’) : . - L = ’

20 . Among tThe above,. para—throxyben:oi:_acid anc. 6~ °
hydroxyv-2-naphthoic acid are preferable, since thsv can
make 1t easy to contrgl +the properties and the meiting

S
o

mxamples’ of. monomers wnich provide —he -



m am nophencl 4 anlno-l-naphthol-'c am no- ' : 1--naPht hol ,

i§-anfn042-naphthol, 4. -anmino. 4' 7hvdr oxybi phenvi and al kyl -, al koxv- or
hal ogen-substituted derivatives as 10wel | as: ester( or am de-formng
derivatives, such as acv: derivatives 't hereof, [002. 0]

_Exanpl es ‘of nononers whi ch Prov' de- the aromatic di anino repeating unlts
are aromati-c di am nes such as | Eonenyi enPd-i am n, n}phenV|ened|an1ne
di am nonapht hal ene, ' 1,..tiarai hOnacht hal eneandal kV1-, al . koxy-- or _
hal cgen- subst i t uederi'vaci veas well as.. anide- form ng derivatives such as
acvl derivaliSAPIHer 6P UZDER aRplce R imatoito et &= Wik :ehl ot owr dest he
aromatic ani nocarbonyl :repeating units are aronaci caM noCarboxyl n acids
such as T.)S%M ncli&hzeF@TSERED 2 i ani et i ¢ efciRE =16 i ne<2Snanhé hér ¢

acid and aIkyI-L alkoxv- c 7 halogen substituted derivatives as w.--11 as
ester or am3dRCForin Ty CRIRiery Mk |Vé%lcsuchrQSLGBWFtdb¢m®®$¢@é@ zgster
derivatives and 10 aC|d hal i de thereof. [ 0022]. © ' Exant es. of

nononers\Mﬁrﬁr¢WOV|deLTh€3%ﬂ¥ﬁﬁ&?Qf%ﬂ®%+%%ﬁb@ﬂylrepea§+ﬂ§unitsaren9droxy
‘aromatic dlcq_boxvh!caC|dssucha53 hydroxy-2, 7- napht hal enedi car boxyli ¢
acid, %- hyd?do%cm%tl%rﬁ%ﬁcb%lﬁl%ydfox&}vso;ﬂht%mwlccaaa\dfmm 1k1e,

'alkoxy -

C:.L_}—

-

, &l koxx— cr hal“dar suos-LLJtec Gerivatives as well

acid nalide therecZ.
Among the &bove, =tersphthalic acid and 2, 6-
10 naph-halenedicarboxy_ic acid are preferably used, since

they can maxe it easy to control the mechanical properties,
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of monomers. which bprovide the aromatic
dloXy. - repezting units are aromatic diols suach 2s

, e-dihydroxynapht haien
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dz hyO oxynaphtnalens, . '1,6—dihydrdxvnaph:halene;. 1,4~

dlbvdr“xynaﬂh_r lene,  4,4'-dinycroxybivhenyl, . 3,30 -

N
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dlhydroxybiphenyl, 3,

ldihyd:oxybiphenyethe:- and alkyl-, aikoxy- ©or  halocgsn-

=

Amohig the  above, ~vdroguincne | and. 4,4'-
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Jhal ocer- substitutedderivatives - derlvatlves such ‘as acy—
‘derivatives, ester terivatives and 10acid halide thereof. [ 0023]

Exanpl es of nononmers which provide the al | phatic dioxy receating units are
~al i phatic diols . such as ethvienegivcol, 1,4-butanediol, 1,6-hexanediol.
and acyl 115derivatives thereof. In . addiction,the liquid-crystalline

nol vimer conPrising the aliphatic.dicxy repeating units nay be oi otai ned by
rreact.ing the polynmers conprising alnhatic-dioxy repeating units Such as .
pol yethyl ene C. --reph7haiatt=. 90and PoLybutyl ene cerephchal ate w4i-1- the
abi ve- descrmhed : nononed sz sugh asear omatine IXECAIROX Y focatd dssnaromat i c
di carboxviicaromatic -diols and acyl derivatives, ester derivatives

a , - cd hadxcde tehrt [ pGR24r25FEur t her ,tHde vielsq:lll_dmrquhLﬁnevp@iymerm _
=.0. in .the present invention may conprise tho.str p nding unless.. it
i rrpal rs thedbjest- of the present invention. _Exanpl es " mononer s whi ch

Provide -1-he th| oester botdind are nercaptc aromati ¢ carboxylic acids,
aromatic.. di%hi%lols and :aydroxv aromatic thiols. -nmh= broporton of t hese
MNOMers to the total m)norrers whi ch provide aromatic cxycarbonyi repeati ng
units,® aromatic di carbberiles répeatqnmnﬁ;rﬁ t g iah oWwHiCive-déi OxX\e repeat i hy
units, aromatic amincoxy repeating.units, -aronatic diaminc repeating

uni t's, ar omeEHE A a i o boh| webeat § g unmntslarbmroe @Rydfﬁais@@myq‘iq

repeatlng units and. allphatlc- di oxY repeat na units is , -
D- aW¢ﬁounenc-, —amincrhencl, 4-aminc-i-raphzhol, 3-aminc-

“l-napntncl, . 8-aminc-2-naphthol, 4-amino-4'-hydroxybiphenvi

and -alkyl-, &alkoxy- or halogen-substituted derivatives as

1¢C S Wei: as ester- or amide-forming derivatives such as acy

[ 0020
Examples of monomars which provide-the arcmatic
R diaminé'fepea:ing,units are aromatic diaﬁines.such s ©-
iE Dhenvlenédiémihe, :- ' m;phényleﬁediamine, i,8-
dlan_nOﬁ avh hélene," 1,8=-ci ami nonaoqth ane and alkyl—,
alkoexy- - or halogen-subsiituted derivative: as wall as
amide-~forming derivatives sucnh as acyl dérivatives thareof
LOOé‘l
20 Examples of rononefs whi:lcn provide the zarcmetic

amincocarbenyl revpeating units are aromatic
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.preferably eoual .or

| ess than 10 nDIe

The

[0025]

| i dui d- crystalllne polyners conpr|S|ng t he 15above descri bed repeatlng

uni t may include both-- those ,
tthose whi ch do. not,
t he. pol vner, and the rati o and
-Theiiquic-crvstalll ne pol yners
l-imted to 'those exhibiting an

~ liouid: crystalllne pol ymer susedf ort he' qui t-crystal | i-nepol yner
~ i qud- crysB&kFi relpervesreresin .

represented dv the fornutae (1):.
“i ndependent Py2Pepr esent

dependi ng on the structural

. Whi-ch exhi bit an ani sotropic nelt phase and
conponents o,""
sequence i stribution of the conponents
used for the present 20invention - are
ani sotropic neit chase. [0026 Examoil e s,
aromatic
:the repeatinguhits

“wherein, Arl and Ar2

con5|st|ng of

-(=v):

.bi val ent 5aromati c group; and wherein the

expression "aromatic (}out" r-prAsentc a 6Menber ed nonocvclic-or fused
bi cyclic aromatic gr &&FMELS50027] MONBRETPr ef erdbl §7 antie AEne &F@mﬂﬂ§%N

nore - 209rouns i ndenendenti v sel ect ed: fronlthe follomﬁng aromat’i ¢
oxydicarbonyl raoé‘tho n;:s re hvdroxy  arometic
5 dicarboxyiic acids such as F-nydroxy-2,7-
naphthalénedicarboxyllc acid, vdr OX\;soohtr lic acia, 5-
hvdroxyisopnthalic acid and _alkyl—, alkoxy— or Lalogen-
sgbstltutea deri"atlvés a§ well as ester-iorming
defiva:1ves_su¢h as acy- dé:;*a:lves, ester derivatives .and
iO acid nalide thereog
[ 0023
| Examples of'méhomers_wh;ch>pfo€ide the alipnatic
didyj ‘repeating units are aliphati; diols . such .as
_éthylenegljcol, 1 4-bufénediol, 1,6-hexanedicl and acyl
15 derivatives thersoi.
in additzion, The liguid-crystallins polymer
comorising the eliphatic dicxy :epeat;ng units ﬁéx be
obtained Dy reaét_ng the polymers comprising aliphatic
_ dioxy repeating un;ts such as pelyethylens  Terephthalate
20. anc Dpo_ybutvlene <tsrephthzlate wizth the above—aes::_bea
ronomers - such: as aromatic oxycarboxylic acids;, aromaTtic
dicarboxvlic acids, arcmatic dié;s ahd acyl derivatives,
ester derivatives and:acid ha;;de thereoZ
[ 05z4F
25 farther,  the Liquic—:rys:alllrg polvmer used irn



- groups (2) -(4)..- Even nore zreferably, Ar-is.the aromatic group,. (1)
and/ or (4). and: Ar2 is the aromatic group- (1) . and/or '~ 151:-00281
EKanpl es of . preferabl e oorrJoi nari ons of repeating units constituting the
l<i oui d-crvstalline polyners used in the presnt invention are listed 12)-
4- hydrovaenao-lc aci d 2-bvdroxv- 6-naphthcic acid 20CO ol vier

47hydr oxvben7r-,i,-- acid 13 di nyar oXvbi oneny ccpolyner :

3) 4- hvdroxyben20|cte ephthalicacid isoPhthalic acid | 4.:4- hydroxyblphenyl
copolyner 4.4-h drovaen20|caC|dterephthaI -ac' d 5stp aphallc o

“ao:' _d4, 4" - Fhv&rvox?blpﬁéniiw‘HV@?- rdFFVEﬁke\ébﬁﬁFﬁﬁbr~Orv+“7 unless.

5 ) - hvdr oy, yben20|c aC|dzerth challcacal hydrqu|none copci ver
mpa - the ect .o the present inventicon.  Examples

Lo LlUTZ s LTl
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proporTion of thess monodmers
te the total monomers which provide aromatic cxycarbonyl

repeating units, aromatic dicarbonvl | repsating units

urnits, aromatic diaminc repeating  units, arometic
10 aminocarbonyl  repeating unizts, aromatic | ‘cxydicarbonyl

repeating units and. aliphatic. dioxy =repeatinz units is
preferably ecuad ¢ or less than .0 mcle %.
10025]

The l;qulﬁ—"“ys* lline polvmers comprising The

b
(@3]

;bove. describad repea:i,q ﬁnits may iﬁﬁludé botﬁﬁ thecse

which exhibitg an-anisotrépic melt phase éﬁd ihoseiwhiéh ac

.not{ depending on the ;ﬁruc:ural cénponen:s of the.polymer;

.and the ratio and séqﬁencé distribution of'the écmponents.

The -liguid-crvsc alllne' polymers used- for the .“resenL
20 nventior are limited to those exkikiting ar anisotzropic

melt pness

[ 0C2¢g]

,Exaﬁ;iés_' o ".preferable. ~ liquid—;ryétallihe

polymers ased for tqél ~.gaic-cryszalline D mer
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6)
7) 4--nydroxvbenzoit..2--nyaroxv-6-nap -
aci d4, 4' -dThyd, zovalphenyl col oolynmer -

- 2- hydr cxy- 6- nanmht hoi ¢ aci d. terephthallc .aci d 10-. hydr oui none copC)vN@r

-hoi.c acid terenhthallc
8) 2- hydr oxy- 6- napht hoi ¢ acid /

cer ephha2i ¢ acid, -dihyd.roxybiphen

_ copol yrer. 4- hvdr oxybenzoi c

aci d-7- hvAr ox76- naphth0|c acid terephthalic acid"

. 1: hydrooui none copolyner

10) 4- hydr oxvbenz-i-c

. aci d2- bydr oxv- 6- naphth0|c

aC|d

. trerepht hal i c. aC|dhydroq ui Jnone4, 4' - di

'7047lvwrovaen20|t

4, 4r - di hydricsai preny T6bpot jnera L) Ina.
'naphthalenedlcarboxyllc aci d/ hydrcou. i

hydro ' blphenyl copol yner

-aC|d /[ 2,6-na hthalenedlcarbOXV||c acid /

RParGRvEENZ0i & acFal st 6Feph- tHal i ¢ -
none coPcj vier' 13)

4- hydr oxvberPoiERE d "E e acnthaFaTedi-car Sox vibisc f“??fa]éc’ﬁ\/drIodUH‘rone

~ “copol yner 4- hydrovaen20|c acid / 2- hydroxv 6Hftaphth0|c acd/
2, 6- nannthalened;ca§rboxylup ﬁ&ay/none ‘copol yner
"N\ CO_ P ~00~ATC0— / —0—A0—
RO () - (V)
wherein. Ar, ran AT indepéﬁdently rapresant a bivalisnt
5 érqm:tl” roup anﬁ | |
wherelin ztThe expression “aromatic grour” représenTts.a 6-
Tmemoered monccvclic orf fuéed'b* clic a omatic group
[0027j
More preferéb_j, Ar, anc Ar, are’ one oOr ﬁore
10 grogps.independently'seleﬁted Trom theffolloking aromatic
groups {1;-{4; Even more preaferably, &r ~is zhe aromatic
groud (1) and/or {4} aﬁdf Ar. *é the arematic group (L)
and/ox {3 |
_ =\ = = ‘5“>;_ N
. “‘<&_§V‘— | P __<§_;>—_<L_/ A
(1) (2) (3) (4)
15 15028 |
Exampies of prefe:écle comb_ﬁat_ogé of repeating
ur;it5'=:_ohst-i:utihg the ~i1guid-crystalline polymers used Iin
the present invention are listsd bslow
‘1}  4—hyerxy5enzoic é:_d / 2—ryi:cyv-g—naorth61: gcid
_ZG copolymer
- 2 4f57croxyb:“z:;c zcid HEIECitﬁallC acid ? é;él—



- 7.15) 4-hydroxvbenzoi.c aci dterephthalic aoid /2,6- : :
napht hal enedi car boxv_aci dhydr oqui none4, L 1 _ 5Hi hvdroxybi phenvl copol yner
- 16) 47hydroxybenzoi ¢ aci dcerehchaii c acid am nophenol c000l ymer -17) . :
‘2. - hvdr oxy- 6- napht hoi c acid- / tereohthalfc acid / 4- am nophenol c000Il vrer -
1018) 4- hydroxybenzoi c acid /.- 2-hydroxv-83napn, zhoit acid -/ ' '
. terephthalic.acid / 4-am nophenol cobo7 19) 4-hydroxybenzoit acid-/ .
" terephthalic acidr - - , di‘hydroxybi phenVi / 4-am n6éphenol copol yner .70) -
. 4- hvdr oxybepzoi ¢ aci dt er epht hal.icaci d 15r=1-hy2eneglvcol copol yner 21). 4
* ~hvdroxvo, , LTI ORGP tier RN aci d4. I di hydr oxybi phenyl /-
e....hylenedl ycoT copol ymer 4-by-5-roxv:p,=nzo2l.c acid /. ,
~2- hvdr oxv 76> napht Hol T HEIRET2 4% epifrat i ¢ Aci - FesERpEsRddiov colaTohol yirer .
204- hyd, - oxybenzai c acid / 2-hydroxv-6-naphthoic acid / terephthalic aclc:’
[ 4, 4" - di hvdt8xybr VE et/ hVA éne&riniSe1 o %o dInaTer! ; @rrpidirexybe. hzoi caci d:
ztereph-ohahbcacug5_naEh;hq]enediCarboxViicacid4,4l-dthdroxyprhenvl; [
0029 ! - T INETHEAS For° Jpr epatTig thé | i FRESERFERARK ne gp6Id/mer/ used
L for. thgfpreseht1hpuqn1iggégre/e§puqined bel.ow. The nethod for preparing the:
I R '

. - —sS0onn ~“S1lNnVvadrsrxvoio: v / vdrcgusne
lirgui d-rcrystalline. roydreryssphenyl ./ Lhydroquinons
: copclymer
5% (-hydroxybenzcic © acid o/ zerephzthalic acid /

‘hydroguinone copolymer

6) -Z-hydroxry-€-naphthoic acid. / terephthalic - acid /
10- hydroguinons copélymé:
\ : /R PR R ~ - A K —_~ 3 ' ~ s Co N . .
7 4-hydroxyvpenzoic acid / Z=hydroxv-t-naphthoic acid /

g) 2-hydroxy-¢-naphtnoic acid / Tereohthalic adiq / £,4'-
dihydrpxyo;pneﬁy_ copolymer

S oy d-nhvdroxybenzcic acid / 2-nydroxy-é-naphthoic acid ./
Terephthalic acig nydrcqu;ﬁbne copolvmer
100 4-hydroxvbenzcic éﬁid_ / Z—hyd:o;y—6—nabh:hoictaéid'/

teovaphihzlie =~iA 0 /03 R o
terephthnalic. zziga / hydrcguinens / 4

- copclymer
L2000 - 1Ty ¢-hydroxypenzoiz “acida  / 2, 6-naphthalenedicarboxyiic.

i2) 4-nydrowyberzoic acid. '/ terephthnalic acid / 2 é-
el phthnalic ci 2,6
raphthzlenedicarborylic acid / hvdroguinone conolymex
135 t—hydroxvbernzoic  acid / Z,%-naphthelenedicarboxyviic
25 ag



‘5 Pol ymer ‘used for the present invention is not limted arld any nethods
known to the art canbe enployed. For exanple, conventional polynerization
nmet hods such .. as nolten acidolysis-and:s..lurry polynerization nethods for
preparing polynmers to provide ester and/or am de bondi ng anong the ,
10nononers which yield the above-describe#l repeating units may be enpl oyed. -
. LO. 0303. - The nolten acidolysis nethod is preferably used for
preparina the |iguid-crystalline polymer used for the 15 .present =~
invention, In this method, nmononers are heated-to yield a nolten Sol ut Con
and then tHé sol*GtVWER B Fegcréd 191 Yi €l i 2 ydTeen, cPotgneroi Thackfnal
step-of;thgs,net-hq may be carried out. in vacuo to facilitate renoval _
Vol ati | gby-prrodifetsSECH "&s! - aéetiod Yadicd 361t dnalt &Y== gtpFje copelymer The
slurry polynerizatiOn method is ch-a0---d by the fact rhat monomers are
reacted in a heél “WERXAHENGeCc  acid /G ot sofi destate./ Potyrer
inflforth sqsgqnghgnaaqﬂgngvigagu;exchaae i;quod tedium . 25[p032] 16 In
ei t her The Wbl tei ~aEdo1Y s Mmetthod®StHe Sl Gy GFolyirerS zat i or Method, -
the nal ymeri.rina nononers-- .which are used for preparing the. _

I'i qui d-crystarG ey porymely vay *oe Tt he form of |ower acyl der.ivatives
obt ai ned b%635'%Q%F%Eg@gtghechﬂroxyl4an [or_amno : oOroups. at room .
tenPer azure.”. The Fower JAcVT “group” ey have preterdbtiy 2- 53°4nd rore ™
preferably.. 2-3 .carl -ataons. Acetvated nononmers - are the noSt-preferably
used for tﬁgafgggt“%GE%%Oﬁ%]“- o ’ o ' '

177  z-hydroxy-é-naphthoic acid. /. terephthalic acid / 4-

aminophencl ccocpolymer

10 18) 4d-hydrozypenzoic acid / 2-hydroxy-$-naphthoic acid /
terephthalic acid / 4-aminophencl conolvmer
18} 4-hydroxybenzoic . acid / terépnthalic acid [/ 4,4'-

-~

dihydroxybiphenyl / 4-amirnophenol copolymer

1 20;  4-hydroxybenzoic- acid o/ terepnthalic acid /
15 ethyZeneglyccl copolymer
21 d-hydroxybenzoic acid / terephthalic .acid 4,4 -

20 - oy 3 = o - - ,
22 4-nvdroxybenzcocic acid / L—nydroxy-o—naphthoic acid /
Cerepntnaliic acid. / ethyleneglycol conclyvmer
20 23 L-hvdr benzoic acid / Oehudsmsod R
Z23; =TLYyGroxybenzclCc aclia / Z-hydroxy-f-nzphthoic acid
t . - . - ; . N '.. , - -
terepnthalic aczd / 4,4"-dihvdroxydipheryl /ethvleneglyccl

2 >
B [ /Ly
napnthelenedicarpexvliic aczd / 4,4'-dihydroxvoivhenyl

[
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10The 'l ower acyl derivatives of.thé nononers nmay be,thoSé'prepared.
bef of ehand by acylatLng the nononers independently or may be those

produced in the reaction system by addinng .an racvlatino- acent such as

acetic anhydride to the .nmononers .upon n7- eparinclicuid-'__ _ 15crysta|
polymer. [ 0034] - et her the nolten aci dol ysi s nmethod or
.the slurry- polynerization nethod, a- catalyst nmay be Used in the
-Peactlon, if desired. 26[ 0035] Exanplesof catal ysts-include 'organic:
conpounds guch .as dialkyl tin oxide (eX dibutyl tin oxide) and diaryl
oxi de; oroahni~t~ {ltanlun1conpounds such as . titani um di oxi de, anti nony.
trioxide, al kexy titaniumsilicate and tt-ani um ai koxi de; al kal i ne-or

I|ne

alkaline earth 17 nBfarc§sl ts ot c%r%%%?f?% acids sUM%ﬁ%ﬁfC%ﬁﬁfﬁ%ﬁ*fﬁf{ 

acet at e; salgs of -, i l.orcanic acids & S0. 4) s acjds (ex.
B73): and §3se&Bus Acid caralyst §7§4cH

t 0036] when a. catagzgt is .used, th %:annuntthe catalystcgdded to the

et [ TEr folis
reaction based on theé tots W%l ﬁf e %n%rg OrEfEab 1y"bé
-100.Q, ppuy,3nd.More prefera Ly 2.1 %%zp.*n noloor?’?l . The. || QU!_FL%fysta'
pol yner may b~ obtalne from the ol Vireri zi ng "Fedction Vasdel" ot t.
State_and any methods known. to the art can be employed. For sxample,
cbnventional - polymerizeation methods such . as molten
acidolysis anc¢ sglurry polymerization mathods for én ing

[\

polymers to provide e&ster and/or amide bonding among th

icC monomars which vield the above-described :epeating units

1 9C30;
The molten acidolysis method is preferably used
ICI preparing tae liguid-crystalline polymer used for zhe
15 preseant -invention In this me:hod;_monomeré are heated-té'
vield a molten solution and the:.:heisolut;o: i1s resacted to
vield 2z molten polymer The Zinal step ol this me-hod may
be carried out in vacuo to facilitate removal of volzatile
by-products siuch as acetic acid or water
20 [ 0031
The slurry pCLywe:;iEZLOﬁ meThod 1S chzracierized
by the Zact that monomers ars reacted n z hsat-exchangse
Zluic te give & solid-state ©polvmer irn  tThe  form of
Suspensicon In tnhe heat-exchange L:iguid medium

o

o
o
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. processed to civ= pellets,,
-Ilgu1d crystalline polynmer in the flakes

sol i d-phase heatTha.trocess in .vacuo or u
adder to increase the nol ecul ar weicht and
~and the -like, if deiired. [ 0039] - . 16
~heating process in the solid phasé i s not

stal Li ne -

fl akes or pomder

-pol ymer-preterabl'y nmet d, preferably 260-350C -a d nore but
To the I|qU|d crystaLllne1gpIyn§r thus QExaLnea

[003 81 mhe- eaft—r dhe

powder may subj ect ed LL) a

nder an .inert gas .atnoSphere in

.to inprove the heat-resistance
The tenperature (- the

limted unless the |iguid-cr

18

dolvsZi s. m2thod  ©or -tne
é;;rrg polymerization: method Zne Dpolymerizing monomexrs
which are used for or par n¢g the liguid-crystalline polymex
may'be in the fcrm of lower acyl . derivatives obtained by
5 acylating ths hydroxvl ard/or amino ~groups at  room
temperaturs The loWe:.psyi group may have pfeferazi} 2-3,
and more preferably. 2-3, carbcn atoms hcetvlated moncmers
are’ Tne most-prefefaolv-used for the rszacTicn
[ 0033
10. The WOﬁar a:yl_der_va:ives 0f the monomers may 5e
those or péred beforehand by acylating the - monomers
1nde§épgop_l\ or may be tThose prdduced ir ths reacticn
°vs£gm 'by_ adding an aéylating égent_ éucn as acetic
ahﬁyd#*de Lo the MONOIEX S on; pfépaﬁin; The _¢cﬁid—
15 crystalline polvmer
L00341

In eltnef the molten acidolysis method or the
_Slurry polvmexizatron matﬁac, a catalvst may be used in the
reacticmn, if desire |

20 [ 0023]

Examples of :atal;sﬁs include ‘organic - Zin
compounds such as dizlkyl tin oxide (ex. d;bﬁtyl_tin oxide)
and ciarvi tin oside; orgénlc Tlzanium dompounds.such as
titanium  dioxige, artTimeny  tTrlcxids, a;kéxy ti:aﬁium

22 silicate and Titanium alk¢x;oe, alkallng or. 2 kaline earth



two -cyes of talc particles (A) and talc particles (2, defined bel ow are
added such that the total weight- of .talc -particles (A). and talc
p==rt'cles (3) is. 1-150 parts by weight per 100 parts by weight of the

|4 00jd7n,-vstalline. Aymer and that the weight .ratio of talc par-r--1(A)
/| talc articlesis 1/979/1 to yield the |+Gid- crystalline polyner '

conposititn -of the present invention: talc
hayi ng an aspect |pratio of 3.1-5.0 and-a
- 5-100 .dim and-
~ratio of. | "6326
- present

%%I'_-é -'\*Ii.ﬁ:?‘

Part cles (A)y: talc particles
nmedi an particle dianeter of

talc Particles-(3): talc particles having an aspect .
?ﬁﬁY#%?eaﬂ?aﬁeF§F? 6 BCLGO Sumt JTO4E=I n t he
.i'nvention, the nedian cartiCe - dianeter of talc Parti

cles is

t oe nedi an Sadi-@meter"6F SBhe t A5 Par it ésHet er M ted By dasers- BT

~diffractometry. . - Ln1thesp
tal c parti GPés SBSSME averadé Sspedt™
deterninedqushng a Multi
lanp j.n res

se to the.vol 7, age
passe§,thrb&§% : ) -

% fine pore,

resent_ |
ratio of thed
. ) . | mage Anal yzer- (eckman
t he Coul t-ef ~gri'nciple, by the follow ng steps: i

nventi.on,

L t he aspect ratio- of
Q- =Zopa o

Zopartices ‘=
I nc.) based on
fl ashinc the strobe-

pul se generated when a particletalc

‘When a catalyst  is wused the' .amount of
cazalyst addea tc the reaction based on the tozé_ weight cf
the monémefs ﬁ;y preferaply be -1000° pom, .anﬁ rore

 preferably 2-100 ppm
ic 10037 - |
The llqu;ﬁécr;s:a___ﬁe_ poiyme: maf- beu obtalnéd-
frqm the po;ymerLZ;ng reaction vesséi in a mol:ér'sﬁaie and
_processed to give pe__e:s,-flakes or powder.
| [ 0038] |
13z Tnereéfte:, :hé liguic-crystallinse pcoclvmer ih'_he
Lorm of pellets, flakes or - powder may be sa:je:ted.to &
SOLlc—pEase hzating pro;es; in ‘vacuc Q:-ander an 1nert gas
‘atmoschere in crder =o ‘increzse the3mglec§lar weighzt and.ﬁo
1mpro"e.;he heat—resiéiance‘and ﬁhe-Like, if dasired
20 [ 0039 |
The femperéturs of =he heazting process 1inm the
.solid phase.ié not fimited UJiéS$ ths liquid—CL»sbal_;ne
ipolymgv is. meited, obut is: preferably Z60-250°C -znd mgre
preferanty JdC;J2U°C
25 [ 0G40



3 - i) pbcxn --r="=r- the nroi ection inmagetne particle; and ._..
||1) anal yzing the projection inmage; = wherein, the aspect -ratio ..of ‘the
particle of talc i-s caloulated by the formila .(X)/(Y); wherein (X) i, the
maxi mum | endt h. " bet ween two arbi trary Points on-the outer - .circunference -
- of the projection iMage and (Y). is t he #f ni mum H st anr- g, - between two
strai ght lines which are contacted Wth the projection i mage and are
‘parallel tne line connecti ng tWO. boi nts used for deternining the maxi num

_length. (X). 10042] -the present invention, the aspect ratio,
of Particles is pref érabfyandl‘ﬁbjr%'i‘%/%"q% ine DOYVERE 6P UG Tl et | cI
(R is preferabl , 10- 90. uIT and more-ra  22-30 um [ 0043 In the present
invention, Tiie aSpett (W 88tal cparticies (@B.)7%pr éRérabPyantfbre . B
_preferablyrredJ an%l l-t-r Parl-ic's éz% |sa 45 urn and 7.01-alplv 15- 21
um’ [ 0044] CELAR %ar‘tg"clae‘S“ (%S‘Qa‘nd“ Eapar the- 10Xl (BpAohg cof talc

S particlies (A)- ancd talc pariicies (B) is 1-130 pDErts by

> weight o 100 varts. by wé;gL: of the liguid-crys:tallins
oolymer and that the weight ratio cf <alc particles (&) /

Tarc Dparticles =y s 1/9-89/1 . to  vield the liguid-

Crystzalline pclymer compositicoh of the present invention:

Talc particlies (& ta.c particles having an aspect
i0 ratio of 2.1-5.0 and a median particle diameter of 5-100
um; apd
talc particles (3): talc particles having an aspect
'ratio'of 1.0-2.0 and & median varticle diamster. of 5-100 um.
[ 0042] |
13 In the -present .irvenzion, the median perticle

- diameter cof talc particles is the median diameter of the

o ~ oo ~ 3 ==
La-C parctic.es determinec by _aser diffractometry

Ir the present invention, <=he aspect ratio of
t&lc particles 1s the average aspsct tatic of =hse tair

20 particlies determined using a Mulcs

particie etermenst using a Multl Imags Araliyzer (Bockman
m = T~ ~ :
Coulter, Inc.) bzsed on ths Coulter Trinciplie, Dy tns
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120 parté by ﬁeight'and nDré'irefefava
“parts by weight of the Iiquid- crystalllne polyner

o carts-

the total weight of
than 1 pari- by wei aht per
the resul ting I|qU|d crysta
10devel op. war page. On.
"~ (A) and talec particles (1.=
bv wei ght. .of the.

t he other

i aui d-

10- 100 parts by melght per 100.-
0045] . L f
‘talc particles :(A) and talc particles (B) iS |ess

100 carts by melght of the ystalline. Polyner
Ili-ne pol ymerl&onposition tends to -
hand, if the total weight talc,
is more than 150 .parts-, by wei aht per
crystalllne pol ymer , the resul ting

particles

) . 100

li qui d- crystal | i'me po?yner CDﬂDDSFtIOﬂl'teﬂﬂSéXﬁrbfi décressed frecharfi ca

' 153trength FDO46] I n thelnventlon -the
(A .. talc™particle§™(B)
melght rati o of 7Q EL .Par,, 1 --,C

zZa

_.ranget he resul ti'ng’ |I§ﬁlg
. [ 00471 21 -Ianellg

t he flbrous““langIIar or
preseml |nuenLLg@ QO4§1

8

the

. weight ‘tatio of talc,partlcles
|s Preferably 2/ 88/ 2 ‘and nore n, -P-PPrablylf. the
A)talc particieis ousiri.- the
“Irné“pdlﬁﬁer—gﬁﬁp05|tlon tends to exhibft
omder |norgan|c | rs other than talc unless .
gry Thorganic fifler “Fhpafr Phe ‘ohject-bf | the

 :o_mu+a .{X}/(Y); wh=raﬂﬁ '/h) is. *ba
m;x;mum lepgtn_betweén TWo  arbitrary poths on p%e outer
" circumfersnce oI the pSO‘:c:io“ l$a§e ana QY}. 15 .the
miniﬁﬁm d ste ance e:wéen |wb straight lines wnich . are
:bnta:ﬁed.with the projection imags an& are paia*leL to :ﬁ:
1¢ ;;ne;dognécting twe poinis uéea fcr_éetérm;rlﬂg the maﬁimum
_1eng£h'(x>. | |
10042].
J o -tﬁe pressent 1nvent1f“ ﬁhe aspect razTic of
talc particles (&) is creferably . 3.2-4.3  and ,mo.re
Jid ?:e:e:ab:y-B.B—é.O. The ﬁediaﬁ’par:;:*e d;ahe:er of :;Lé
par:;c_es (A is pﬁeferéﬁ*: C-50 ;ﬁfand ngre préferab;y
22-30 um. | | |
[ 0043
| In the presént invention, the aspect r;t_él éf
20 ia_c- par;ic_es (B is preferacly 1 3-2 9 and  mors
p?eferably 1.2-2.8 :je_media: pa::_clé dlame:e: of ;al§
pa:tiéies (B}. 1s preferably 8;45'um anﬁs;ore preferai;z ii—
S 21 um
[ 00¢4]
__2'5. I“ t'n_e pre-seh: invanziorn, :l-e ToTal waicr:'fof



5Exarrp| es of the inoraan-which may be . ccnor7s,=.a in the
1igui'd-crvstalline polvmer conPosi.tion. of the Pr esent i nvention incl ude at
- yeast ‘one of the .glass fi ber,. mlled: gl ass,. silica-alumna fiber,
-alum na fiber,- carbon fiber, crami d 'fiAbper .potassiumtitanate whr sl -

al um ni um, borate whisker, vvolrastonrte m ca, graphite,. -calcium -

carbonate, dolomte, cLay, (- T.: :zs flake, glass beads; barium sul fate
~gnd ti tani um oxi de. - P=ona-t hem gI ass fiber is preferablv used because of
its dood 'bal ance qof. Prlysr gal Properties and cost. : 1500491 The. .

liguit-cr ystaatl“l it péiyer o:rtbtsr“‘tttr““or Thes prBsent Prverteom my
conpri se. %o cartes by wei Qref erably 5-.100 Carts Qymwer ght of t he

i nor gani ¢ f| | gr3Tte By Wed 1'— t‘hé‘?‘ro‘taltf per-160° parts”oy Wer ght 26 t he
biguid-.: 23crystalline,pOTym . o Wrep the li.quid- Vcr#yst al line .
pdl ymer corrpos1 i oh of fhe Present PVERTI o contr st the i noreani e
fillers ot err}}nlla,ntalc the total weight of- thernorganr_c.frllers other

thantalc tarc (2=_..) and talc (Ey 00. is preferably'- -200. ' parts
by weig RN, more pablv 5.150. parts: by weight -per 10.0 parts by ‘wei-ght
“of the Ircr ‘ui d- -crvstal | ne pol ymer.. 0051] I f the weight of

the inorganic fillers other t_rg)a tan k5= greater;than,1..,50 cartg. by i ght
per 10C carts by wei g%t of the: r%lqura crystalTr ne - %(ﬂ yIer, CS"‘tahe mlagﬁg

proceasati ldt)y. of .the.;tdquid-crystalline. .  polyner . .conpositiaqn,t to
be decreased or the exhausklr gg of the 1OCyI i ndé‘% or die. o? tﬁe%rm g_ﬂﬂs
devir-et _en_%ﬂz%! n%g.eaﬁfgggr_;{ 09_52,tthhe_.;1;'.19&'—9._%&{%@%%”9;991%&PPQSHLA on

" resulting liguid-crystaelline pclymsr composition tends. to
10 devslop warpage. On the other hand, if the total wesignt of

talc particles (A) and talc particles (3)

parts by weight pexr. 100 parts- by weight of <he liguic-
crystailine 'polymv*, the. resﬁlting _lqqu—:r}stalline'
@olymer.:ompos;tien'tende to exhiblt decreased necnanl a
1= strengtn |
00<8)
In the present invention, +ths weight ratic. of
talc particles (A)/. tzlc particles. (B} is preferablv 2/8&-
£/2 and more preferably 3/7-7/3 If the wesight ratio of
2C celc particles (&) / Zalc particles (3) is .outsids the
range 1/°2-3/%, the =xresulting liguid-crystzaliins polvmer
"cemposi:io: tends to exhibit gecreaséed flowabilicy
1 00647]
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accordlng to the present invention may further conprise one or nore
‘addi fi onal .addl tves, . unless the addi'tional 15additives.inpair the object of
the.present.anentlon.. For exanple, nolding lubricants such as higher
aliohatic acid, higher aliphatic ester, rhioner altphatic am de,. higher
aliphatic a,-.d metal salt, polvsiloxaneZand fluorocarbon resin; colorants
'such as dyes and Pignents; antioxidants; 20 .thermal stabilizersf W '
absorbents; -antistatic agents; and surface active agents nay .be conri sed.
The tern1" |cher"1grout herein . used refes -1-r, the gr oup of 1, 0- 25 carbon
at ons. e &t I|qﬁWG“EﬁystﬁPFrﬁe¢pC|VﬁEF EBNDOSTET on- otk t Hetlc ,
pr esent |nvent|0n may conPr's.e' 0.1 -.In parts by weight, - and pr. ===-ably
C.- 5 part$by Stei dht of 30 ABS ad didfieona: %ﬂd????éé‘péFO“E@@lﬁaPswb#LWElght
of theuid-crystalline polyner .1f the weight-additional additives is 5
great er thaﬁxfﬁ“pastqm@wmagﬂﬁ O PEOT Car 'SR weitght of '

t he2. 1i dui d-¢ §taJI|ne ool yner, the nolding processability cf the

| i qui d- orystall ne pol yner conposition tends to be decreaSet, or the
thermal . .stabilitV of the |iquid- " crystalline _pglyner conp05|t|on tends
to pe.inpaired. 1000547°™5* <ol di ng o ubtT CARE S° sACH “&S “hi‘Gher” al'PPhati ¢

acid, higher wahjpngglg,e?ggr,~gtgher a|I§h?tIC aci.d netal salt ar

f1 uor ocar bon- type surfactant - may- be-addsd: t b PePlets STof THe S &hﬁﬁﬂ
e A Lt e B T
fcllgw+13.-glass fiber,_milled glass, silice-zlumina Iiber,
aluminz Iiber, carbon fiber, aramid Iiber, poTassium
10 TrztanadtTe whirsksar, alum “*um.b§;a:e whisker, wollastonite,
m>c&, grapnite, ‘caiclium carbonate, dolomite, clay, gliass

I_ake, glass Dbeads, barium- sulfate and <titarnium oxide.
Among-them, glass fiber is preferably used becautse of

good balance oI physical proverties and cos:.

15 [0049]

The liguic-crystalline pclymer compositicn of the
presert 1nvention may comprise 1-15C parts by weighz,
preferably >-100 parts by weignt of the inorganic Zililers
cther tnan telc per 100 parts by weight of the liguid-

2¢ crystalliins pelvmer
['QC3¢C]

Wnen <the liquicd-crystalline polymsr composition
of. the present invention comprlses <he inorganic fillers
other tnen talc, The total weight.of the inorganic fillers
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.The |iquid- cryStalllhe polyner conp05|t|on of the present i nvention may -
conpri se one or nore additional resin 20- . -conponent’s . unless; t he:
addi tional resin conponents inpair thecc-of the present .

i.nvention. 1-7..x.anp additional resin conoonents incl-ude thernnplastlc
resins such as pol vam de,. Polyester pol $acet al , Pol yphenvi ene et her and -

denatured derivatlves thereof,.. 25polyethersul fone pol vet heri i ni de and
pol yan dei m de, and 24 therm_)settl ng reS| ns. such as phenol resin, epoxy
resin and pol yi ni _de [ 00561 . - . The wei ght of the addl ti onal

resin componemsSi¥Bhet 1M BT ehd hay%llﬁfevm%feél e el s Rt e 5-

i nt ended Doqpertvthe I|gU|dL crystalllne Cbnp05|t|on Typlcally such

addltlonaI'T‘“esﬁia Codﬁbn%ntgpna9 bel ébnﬁﬁﬁ§édﬂ nWﬁﬂ?iﬂ(ﬁﬂ(F?Hqﬂﬂ%H44he

pol ymer 'conposition in an amount of 0.1 - 100 parts by weidht, "and -10
preferably ﬂf*“1ﬁ} Farts B%=wei ght  per 100 parts by .weight of the

| i gud- crvst 4qe olynmer. | 005T. The liquid- crystalllne pol ymer

_ conp03|t|6 the -Present .inventiion is obtained by m xing the
I|gU|d15crystaII|ne pol yner, the two, types .of talc nartices (ﬁo ‘and talc
particles the Huwgamt‘f§ ottt i & ?cn?hfrﬁﬂﬁf1%ﬁﬁ aﬂﬁilvafand

the additiqnal .resip. - QonFonents _The_qu%Id Crystalline. rer

conposi ti on Of the Present iAtenti-on e bbfarﬁ%d by * kﬁéﬁ&iﬁﬁ’the _
. 20mi xture of. | i gui crLystaIllne )0l yner , talc artlcles A) .and talc .

oartici (B), t‘h&eh:jnor gan]q]c fiT1%rs othe {) “'tJn‘aJnrt al ¥ addits or{éi FLudHi ti ves

~and/or Or additiqnal; yesin cqqponen s usind. a.kne: dlng machine such as. a
Briburv mxer, a knj'der S|ngle écrem# egfrudéFf A" TWiR- scréﬁ}

ele mpos_elon tends to o= dscreased or the exhaustlng of the
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cvlinder or
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«

melding device tends

. The . liguid-crvstalline polymer - compesition
accerding tc the pressnt invention may Ffurther comprise one

©or more additional additives, unless the additional
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20 thermal s:fabiliz

The liquid-crystalline polvmer, compesition of the
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FEeSeh. ~nvention mey cemprise (.1 - 10 parts by welight,



,starting fromthe crystalline néltihg tenperatuke of the _
l'icsuid-crystalline nolvner and extendino to the crystalline nelting

tenmperature 7- 207:2_ [005E
conposition. thu. =

obt ai ned abordina to the present invention

_ The liquidcrystalline Polyner _
exhi bits.

i mproved nol ding flowabitity and .devel oa8 | essal -page. |iguid-crvstalline

-pol ymer. conposi ti onne present

i nvention mayDroCesset conventional 'manner to

10_yield nol ded articles, sheets, bonded textiles and the |ike. For exanple, .

‘in-lectiot nolding or extrusion

. techniaues :Tav n,-,,f,--ablv. be used

[ 0059- | nel¥Taui BET¥§/5t 2t ¥ nénbl yer coapbsi bivortsadicor df naito ddvieritdront
exhiblts excellent nmo_Lu.ing flowatilitv and causes |ess warpage and fewer.
bl i sters eV&riat v&shitat -t%hperatucy, "aish~ 9% the  Lifwid-aui bt e for

. manuf acturi sw t ches,

bel ays, - connectors, -Chip Sf.

Pi ckuPs.,. inverter .

7:rans, coif°Bdbttns,' 70antennae, substrates or ‘the-like which are
manuf actured via nigh ten grature-proqgsges such as reflow processes..
TXAM DL7S [ 0060: The pré&Sént¥Fhvknt iDn i-s'Sf uFERér18B&er| PRS- W TR 26

foll
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ra-Fexrrir.= to the
to illustr . One i

‘e
of the i nv%r}qey}qlrjiq?gi()&g)Gll,.

-Ccrvstalline
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presant

N
O

[RS)

U1

— _‘0an -~ e T~ = e~y Ry o — . , 5 : =
fﬁﬁenfidﬁgbhﬂ ¥ e"of 1~ cBAst rudd PES i Mt ity e Scope

liguid-cryszalline polymer compcsition

the

liguid-crys®

- components . urnless 1

exanol es, The fol |l owi ng exanrpLes are inrended:

oclymer, the moldinc

sSuch

(h

—

as hicgher zliphatic acid,

igher aliphatic acid meszal

may be added Tc pelliet

rcomposition before subjectl

______ s¢ that the ' agents

oclymer composition of Zhe

invention may comprise onefor more additional resin

resin components impair



Sofritiiesis. Exanples of licuid- crystalline. Polyners os.r.; in Exanples
.and Conpar ative Exanpl es are descri bed. :

I nt heSynt hesi sExanbl es, t hef ol | owi no. abbrevi ati ons are -used.

10[ Mononer susedf or s'y'nt hesi zi ngliicui -crystalline polynmer . POB:

Par a- hydl - oxyberao' d aci d BON6: 6- hydroxg42naphfhoid acid HQ "~ hydroaui none
4, 41- di hydr oXybi bhenyi TPA. : terephthalic acid ,NnA:

7, 6- naphi - hal enedi Carboxylid-acid [0062] Synt hesis. Exanple 1 .20The
syntheS|s of LOP-1 (POB./20N6/HQ - FOB.(30;6.0 c,43 nole % BO\|615 nol e .
9%, HQ 150. R FIEEIRII@c EeSands T Tas 7hapbe %eadere Sy ntes o reatt i on
conf_.--,u7ppec with an adifafing device with. a toraue-nmeter and -
_acondenser “C’ﬁhéﬁ“gi F515€€: ) of hvd, - oxy orouns of the nononers was added to
t he container. The mixture was subier.tal to a polynerization .reaction '
.invol vi ng! ua’c"éjt'i c acid elimnation under the follow ng conditions, -

The weight 'cf the additional resin'vompvn ntc.is

5 nqt-'limited, and may pe determinsc depending on the
intended properti’ of the licuid-crystalline peolymer
ccmpesition Tvpically, such additicnal res:in componeﬁfs

may  be _ccmprised in the 'liqﬂid—crystalline : polymer

compos-tion In arn amoun: of 0.1 - 100 garts by weight, and

~ A o e - o}
10 preferably 0 - 80 parts by weight per 100 parts by weight

present . invention is obtained Dy mixing th licuig-
15 crystalline polvmer, <hs +we Types ©I ‘Talc particlies (&)
anc talc particles (B}, =the incrganic fiilers other <zran

talc, the additionzl additives and the additional resin

.the presént invention may be obitained by melt-kneading the

0 . = _— .
20 mlxeure o:- =The siguid-crystalline polvmer, talc parcicles
(&) anc talc particlies (B}, the inorganic fillers other

resin vuﬁbﬁncntc using a knesading machine such zas a2 Banbury

mixer, e kneader, &z Singie-screw extruder, z ITwin-screw
25 Truge
Z5 extrucer or . tne- like at =z tempsaraturse within & range



,5.0063] . ' - linder a nitrogen at nosphere, the m xture' was .

. heat ed. fron room tenperature to 145C over a period -of 1. hour and kept
-at 145: for 30 mnutes, .then heated 116 35nC over .a period of 7 hours
whi | e t he by- product acetlc acid 10was distii dut.Then the Pressure was
-,==r-,uc.-d to 10 nmHg over a period of 280 m nutes. \Wen the torcue
‘reached the predetermined l-evel, the polynerization reacticon was S
term natedThe resul ting pol ymer. was renbved fromthe container and crushed -
wi'th a crusher to yield pellets of a 15uid-crystalline polymer. As a’
‘tesult, thetaﬁb#&MIﬁﬁny heal ety af adl t heormetliccalc apwurrr ofuds celf- Ithaci d
was dlstllled out [0064] Synthe5|s Exanpl e 2 70The synt hesi s of LOP-2 o
( POB/ BONG/ WNB/S)‘“"YS ~allize polymer and extending tQRNH28 ¥ R1IZO9Dl € -

-9 ,. 30N6 (247§ . nDIe'HQ (100.2 &, 14 nole % and NDA (196.7 g, 14
mol €. 9% -f 8§ it & SFEACH O ‘Contétner eaui-pped with an agitating
a.-ve-=. - W%N) a tor::.ue-neter and a condenser. Then acetic- anhydri de 1. 03

- fold noles"'. o % he totaI anount (Mcies-)  hvdroxv croupsthe nononer s was

added -to the contain r._ The m xture mes]subjected to a .-Dolvnerization
- reaction under thef “omrn%“cbnﬂFtF As I E0FR B BUnderrasArt PBgei us
at nosphere, thquhxture was, :heat ed frontroonttenperature to 145C‘over a

'perlod of f hour - dékeﬁf'ar“145tffan§0 RIAGEES, HeF e car , -+ 1%—3&3
lmpt’o\mfJ rmolding _lowab;ﬁl ;;'ano develops less .warpage.
The-liquid—cfystali;ne polyme; compositioh of—the'oresent

G <7 14 ol ]
10 vield molded =articles, f:ilm, sheets, bond—a textiles and
tne 1like ror exemrle, injectich metdung Oor exirusion

technicuss may preferably be used.

)

~

[usb

The'E liquid—cryste;lihe "polymef. 'Compositibn
1z accerdins To the pressent  irver=Tion exhib-ts eyceltent
Hctﬁtngr flowzskility and :aeses less warpags and | fewer
bilsters evern at &z high tempearaturs,  and " is enerefe:e
suitaple .for “crL “acturing. switches relays, connecztors,
.chlps(.:cpt:cel_ pickups,._uﬂve:te: Trans, ccil Dbebbins,
}QQ “: a§teﬁﬁae,_subs:ra;es-o: the ;ike_which-are manta::ured-viaJ
fildn tempsrature processes such as reflow processes.. .

EXAMDPLES
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Jover - perrod of hours while the y- product acetrc acd was c...Hstd .our.Then

the pressure was reduced to L.0 10 . -nmmEg over a period of 80 m nut es. '

When the torque reached the predeternined | evel, the pol ymerization

reaction .\Was termi nated. The fesulting polynmer was renoved fromthe

contai ner and crushed with a crusher to $Feld ellets liouid- orystallrne

Pol ymer. As a result, the approxi mately cal culated theoretical amunt of

‘acetic acid was distilled out. [DO66 Synthesis.Exnnple 3 The synthesisLCP-3

(PCB/BOl\fE/FKJSQ/TFwQ 20 905(314.2 9., 34 mole. %,-BON.6 U6l.2 g, 5 nole
. (169. 4TATFHSECE ®5° HPE 11406 gy ing6 mBESaAds (323. Theg, BOvierdrfed

|nto a reacti on container edui pped with an agitating device with a-

t or gue- met &FRGSF POt yHBF PREEFOF o edett U amrdetnt henteftowingncondict i ons.

[ 0067; Undernitrogen atnosphere, the nmixture was heated fromroom

t enper at ur &40 “f45C* “6\Pe"r”ar3pe?§ od-Thotr @ridik eforst CEA5C S 630 THiamut es,

.then heat ed ta 350C over -a period of 7-hours while the-product- acetic acid

was. di Sti = %Sdt. Then the roreSsure was -educed 7,c) 5bt.Ho over a peri od

of. 80nm nutes. When the torgue reached the:10- predeternlned level, the -

pol yneri zati on reaction ‘was terfimat ed " e T es-mat“i‘Pntf% povrrer——\i%slkr‘ermved

fromthe cQ t}%mqn %nd Orushed Wth a crusher toyield pellets of a .

li guiicrystTine “paryier X A8 Tesdti=® t g aPﬁrcbﬁir?B?t el3yc Cal T 3tced Yeheor e

i ce= annun%xggpg%%trg %3M§%énstrlled 150ut.. [0068] <Talc particles>

In The ' Synthesis Exampleas, he
abprev ia_lors are used.

210 . [ Monomers " used for synzh
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polymers:

POB: para-hydroxybenzoic acid

BON6: 6-hydroxy-2-riapntHoic acid

15 BP: 4,4'-dinvdro¥vbiphanyl
TPA: terepnhthalic acid

NDA: 2, 6-naphthalenedizarboxylic acid

[0062]

SyntheSiS.Examplé'l

20 The synthesis of LCE-1 részyéomé/ﬂg/fpar-
POB 386.0 ¢, 42 mole %), .BONG 183.5. g, 1t
mois %), HQ (15C.3 g, 21 mole %) and T2% (226.7 g, 21
mole %) werse fed into a rezction icn:alne: eguipped with an
agizTating device with = torque;Teter end a condenssx Thern



JJalc1: HK-A 7-35.7 TALC INDUSTRIAL CC., LTD. (asper--- ratio 3.6, median
"Paricle danetet 24.0 um. nnlsture chtent 20' 0.13 % by weight) Talc 2:
141<-64, .FJ: TALC INDUSTRIAL-'CC., LTD. (aspet ratio 2.6, nedian
Particle dianeter 19.0 pm moi st ur e content 0.50 @6by <Fi brous inorganic
flier> 25 -dass fiber': 503010A, Choreciho Pcivconp ‘International . 30
Corperation (averaae fiber. lenath. 10.5, [009] -Exanples 1-3 and
Conpar ati ve Exanples 1-2 As a. quuid'crystaliine pol ymer, LCP71 was used.
57, talc artlcles and the fibrous inorganic filler (glass fiber) were
n xedThe - paf'ts=py we ﬁﬁ“‘TﬁJtQK?%%ﬂcr patt ittedrand the fFBFOUECI ABFgani c
filler per 100 carts . ' ht of LC?-1 are shown in Table'i. The
-mi xture was: T AABIt- kneadédmu FRgS a“2EwisiR é?éﬁ?exf?uﬂe?oé¥ﬁi "364°~The

20Japan Steeht¥Qrks LTD. ) Lp yleL%f‘peIIets OI alig-ui.ci7? crystalllne
ol yner compositir6h. [FOG7OE ac1d pet { BBt on: PenpeRatar e -tifder
| oad. (DTULLklgenS|Ie st r.en th f1 exural strength, flexural nodulus, izoc
_ 1owing ¢ §ﬁ T
i mpact 15 strength,’ cr Q ar P e- neltina tenperature, r-ry-s-alat'on -
tenpegatureog@q]flo :1ength- of the I|qU|d crystalllne polyner conp05|t|on
wer e assessed by the follomnng : : _
Inder & =nitrogen atmospherse, <the mixzure was
heated Zrom room temperature to 143°C over =z period of 1
nour and kept at 143°C for 30 minutes, then hesated to 250°C
over a period of 7 hours while the by-product acstic acid
1¢ was distillec out Then the pressurs was raduced fto 1€
mmig ovar & period of 80 minutes When the torgue reachsad

terminaced The restlting polymer was ramoved fxom the

container and crushed w_th.a crusher to yisld pellets cof =&
13 liguid-crysteailine polvmer és & result, the approximately

carculated theorezical amount. of acetic acid was distilled

out.

[ 0064)]

Synthesis Exaﬁple 2 

20 'The-synthesis ol LCP—Z_(?GB/BON6/HQ/ND£) .
POE (82€.4 5, 70 mole %), BON6 (24 é 3, Z mole %),
HQ (100.2 g, 14 mele %) and NDE (3136.7 g, 24 mole %) werse
fed inte a reaction contaziner sguipped with an agitating
Gevice wilitn & torgue-meiter and 2 condenser Then acetic
o)
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Procedures. The resultsare shown in Table 1

xanGleExancl e CrrnDararive ' Exam: .| eExame' 2
wei . aht;; aic 1. ..-parts by wei.cht (parts C, -
wei ahtj | DTUl. 33- i 240 ' '

Table 1 ..atEpLe - '
1 10:-2100aoc, V100 (arts bv -
wei7nt: | Gass fLDEr

28
hvdroxy g;cu?s ;f the moncmers was.addea TC The contziner.
The mixTurs was sﬁbjec:ed to & polvmerizaticon =meacziion
under the fellowing cgnc;%lons.
[ 0065) ’

5 Under & nitrog=n -a:méspﬁeré, t:e mixture - was
_heéted'ﬁr”m room temperatﬁ:e to 142°C over a period of 1
hour and kept at 145°C f5r 30 minutes, th;n n;ated o 345‘C
over .a pe:;od ¢f 7 hours while the by-product acetic acid
was distillied .out. Then the pressure was. -reduced to, L0

10 -mmHg'ov;r a »=2riod Qf 80 minqtes. Wnen the torque reached

~
or .

reacti

terminated ) resulting polymer was removed from .the
conteaeiner and crushed with z crusher to vield pellerts of &

liguid-crvstalline polymer. ns & result, the approximately

;5_ calculated :heore:ical amount  of acstic acid was distilled
. : :

[ 0065;
Syﬁthésis Example 3
The synthesis cf LIB-3 f?OB/BoNe/EQ/BP/fEA;

26 P03 (314.2 g, 3¢ mole %), BONE (61.2 g, 5 mole %),
3P (169.4 g, 14 mole %), HQ (114.5 &, 16 nots %) and TP
(323.2- ¢, 30 mole %) were fed in*c a rsazction coﬁta;nsr :
e@u#pped wiﬁh an ég;ta:ing Qevics with & Torous-meter ahc a
gondense:. Then acetic anhydrige 1.03 fold moles to the

25. tctal amoﬁnt {méles) o nydroxy c¢roups of the monomers was



248. .4 : 248.E Thensilel 130111271 130 (M;-' 4)
7) (\WPA)

meltin7,

w

b
[}

tenpera.:ure. Orys-7..all,7.

Fl.exural .nodul j's1.3 7158175 i 312. T/r.-;' Cvsrall me
,-4,T. h_e:lnperatureFC) - ;ienc=

added -to the container, The. mixture was subjectsd tc. a
polymerization reaction under the Zollowing condicions.
10067 )

Under a “lt:oger atmospheres, ~ne mix:ure was

o)
4
D
H
1)
)
13
'_I.
O
o,
0
o

Tnen the pressuré was

over a period oif

_ 82 minutes. When the torgue reiched the
prede:e:mined isvel, the po.ymerization reaction was
terminated. The - resulting polymer was removad from. the

TALC IKDUSTRIAL CO., L70.°

W
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i _ ~ oA
Crameter 24,0 um,.
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o
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Talc 2: NX-64, FUJI TaALC INDUSTRIZL CC., LTD. {aspect ratio
o = = - e —~ o — c 3

2.¢, median .parzicle diameter 1&.0 um, mcisture content



- Ce. |.? .27 1-7E-:", [ 0072] (i) Di on tenperature under IOad'(DTUL)

test’-piece wi-t-i a. length of 127 nm aof 12.7 nmarid. a- t hi ckness
ci 3.2 7-rmwas mpl ded using an 5i-n=ection-nol di nmachi ne :
(-UHI 000L110, Ni ssei . Industrial Co., Ltd., Japan) under -the- condltlons

shown in . Table 2. Deflection tenperaturéomas measur ed u5|ng the test niece
-accor di ngASTM 2648 under-a load o'r. 1.82 M);-= and at a heating rate of
2C/rain. 10007TJ Table 2 Nbldlng machi ne i 2H 1000- 110 Elssel .lastio
Industrlal Co., Ltd. '

LCorperaticn (ave:age Ziber l”:d:h_lo.: um}
[OO 9]

-Egamples_l—B and Compa:ative Examples 1-2

:Asla quu A—"“vs ll;ﬁe\poljmer,'iCPfl'was uSed.  LCPhb-
5 1, talc particles and the _ibrous lncrganic filler {class
fiber) were mixed Tne parts by weight of ths tzlc
par-icles and the fibrous inbdorganic filler per 100 par:é
Dy weignt of LCP-1 ara showr in Table The mixtire was
'mel;—kneaded.-using & twin-screw extruder (TEX- ’Oa, -fhe
10 Japan - Steel Works, LTL.) to yisld v=llets of a liguidc-
crysta-line polymer compositi on

[ 0070
befleﬁtion temgerature unde:.load (DTUL}; teDSile
strength, ZIlexural strength, flexural moculus, Izocd impact
) strength,  crys cl_;ne'mél:;ng temperature, cryss all;:*:;on
Temperatture  and ILiow -éngtn. of the liquid-crystalline
polymer composizior were assessad by the Zollowing



terrperature U- 55U, - 1U- 2d () Ml d 7= errperature " T- torn’_'l nj ec.ticnspeec-i'f' 60
- sec Fol'low .up pressure -Dr,,.... _,uukg /cmL IT..,. Injection tine..

‘/sec ;,,--- Cool time _ Screvv-rotatlon speed 150 rpm Screvvback ors., sure °
Skg/cnmt'  [00741- '

[ 00717

Table 1

-~ Lo
' |
{parts by weight: | ! :
om0 4 A- = RN LS lmae be
-2l 1 —-— = I 2.2 1.2 o e
i N . 1 ' |
| iparts oDy weighi ; ' | I !
| mas il ' ' |
et a5 = 5= e R ~ ke
cL2aC 2 L. D . P D <Ll .Z o S22
' 1
| | | |
| {parTs oy waigal . .
Pt s - o [ 22 =2 =
| Gless fiber Z2 3 > 23

o
s
(2]
]
o
[N
[Coln
)
o
19
o
[§V]

i 4 z8.¢
. [ A N
Tensile strengzh | 130 130 ¥27 | 127 1330
1 ..

/ I
. 5 1
I
(MPz) Lo | i | )
o . - | . ~ - - ! - :
Tlexural strangul |1;, | XA 1¢¢ Li7¢ ] L7E
(MZa) | | | - ; :-
=1 h1q e ~ - ! 10 ! = - : N | - [
lexurzl moduiuas. - 1o Iz L NG [ i
- i
(3P ! o L
2E H i |
. | = - -~ [ -~ [N |
Izod iromasi ! oL (S : |:- Sk oL i
. ) i | |_ ;
sTtrength (C/m i
— . - . [ mm e s ~ny
Crvstallins z3 223 S23 CpER z32
.
imelzing :
 Temperaturs -z
[ : -
| Crystellizztion 27¢ V277 27g 27 Z77
cempereture{ ' |
Sl
L tiow lengt 12.GC PEC.0 ez i7.8es .77 '




- (2; Tensile strength dunbbel I -shaped specinmen (AS 15UC 71.r"injection _ :
modi ng machi ne (7H1000 -110,- " usind the speci men according to ASTM 0638. [

- 0075] Flexural strength-and flexuraL. modulus . |exu-fleJstrength and S
f. exural nodulus were measured acgordino to ASTM. 0790 usinc the same = as
that Used for measUT-inc deflecti.on tenperature -under, 1oad. [0076]
(4-)inpact strength 10°.The central of the same test TD4r-r-,- as th-'t-
used for neasuring deflection tenperature -under |oad was vertically cut in
a breadthw se direction to -,7'=id at,=--siDiece with a length of 63.5 1-=,
a wi-dth of (12072 nm and thi ckness of -TM -1zod inpact.strength was neasured
15according to AST M 0256 using the test nic-=".. [0077] (5)

Crystal | i zation Rehperatan e-anek caystal bhder nebt & ngot enper at ur e

Thedi fferential, scanningcal orimeter(DSC) -20 xstar' 6-000 (Sei ko
InstruMents Inc., Japan)}eot thecsamethyee lehcDSC deviTe mes-asetk-Thes LCD.
conposti on sarr_pl e to be exam ned was. heated fromroomtenperatureat a rate

A~

of 70" ¢/ m ni#- and™t hen@ndot hei akgebea,qZ (- IM3mwass wolded using: an

5 incection-molding machins - (UH10006-123, Nissei P'ast}
Industrial Co.,-Ltd.1 Japan}'Under-the conditions shown in

Table 2. Jeriection =Iemperaturs was . measured

teinc the
test piece according to ASTM D548 under a load of 1.82 MPz
and at a heating rate cf 2°C/min
10 T 00673]
Table 2 -
Mcolceing machine i TH-1000-110 N
o | Missel Plastic Industrial Co., . L:=d .
7 3 - +~ - = - Is ~ ;
Cylinder 3506-350-350-316-280 (°C) ]
| temperaturs -
Mold 7N 10/
) v N~
Temperature '
Injecticn. spesed | 60 mm/sac
Tollow up 300 kg/cm®
pressure
Injection time 7 sec
Cool 'tims S.rsec
Screw -rotation ! 150 rpm
speac .
Screw . back- 15 kg/cm
pressure !
[ 0074)]
(£, Tensile strencth
A dumbbell-shapsd spacimen (ASTM Type 4) was
25 mc.aec  usng an injection moldine machire (JE1304-110,
74 ~< =7 = PR PN -
Nissei Plastic Indus;-;;f Cc., LTc., Japan uncer ths



34,to roomtenperature2 'Chain 'te and The exotherm c peak was recorded.
The exotherm c Peak found in. - this steP. was recorded as the _
crvsl-allizai-ion tenperature (To) of -the LCP conpositibn sanple. Further,
t.he sanpl e was heated again at a rate of 20' G mnuL. The endotherm C. .
peak. found in the final step wasas crysféalline nei7ing -tenperatUe (Titi
of LCP conposition . sanple.. [0078] 10(.6)Fl owabilitv TheLC. D. conposition
Wasi nj ectedinto .rectangul ar parallel epiped bar flow .die with a |length of
12 mm a width of 12.7 mmand a thickness of 0.2 tmusing an injection

mol di ng macHing (REEPESATE™ NSseicirastic-AdBY Mt rial Cec., Ltd, Japan)
under the conditions shown in. TableS andlthe flow I ength of the LOP
conposi tion Ci“hj?éct edi = the bar flow die was Measured. Mld zenperaburs
.17nl-ection speed - FOloWup3C M--7a . ,-nressu.re -.Injection tinesec

™

Cool time_ Se-. FISCHERL TGIHITOh b0 rdit Sbe, eagulus

Flexural strengtn and flexural modulus were

wn
o
0
J§1]
n
[
[
M
(o]
N

—~

0

orcing to ASTM D79C using the same test Diece

as that used for mesasuring deflection temperétﬁfe under
load
[[007c:
{4 Izod Impac:t -strength
16 The central pari of the same test piece as that
ussd for measuring deflection tempera-ure under _ocad was
vertically cut In a breadthwises cdirection to 'vield z  zest
.piece with =z length oI 632.5 ﬁm,_a width o 12 me anc a
tnlickness of 3.Z mm Izod Impact strength wzs measured
15 accerding to ASTM D§56 using tThe test piecs

[0077]

(3) C:ystallization cemperature ancd crvstalline meliing
temperacure
| The differential.' scanning czlorimeter _(DSC)!
20 Exstar 6000 (Seiko Znstrﬁments Inc., :Japaﬁ} or the same
t;pé of DSC dsvice was. used The LCP compeosition sample to
be exam;ned was heaied ﬁ:ém roomrtémpera:uré'at a rate oI
20°C/minuze ‘and the endcthermic éea- {Tm: was - reccrdsed

Trereafter, <c<he sample was kept at = temperature’ Z0-50°C
25 righer than Tml for 10 m_ﬂ;tes Tre sample was :then coclsd



au' r-1-,r-~v'st al - no 1.Wle r 4L.wasused.
fibrous inorganic-

particles “and 1-..he fibrous inoraanic ii.Zlier

‘particles and

( class. fiber,m xed. Thepadcsbv wef:..dht:

| per

-,Sqrewhack- oressure [ 0-030,] " Exanple 4 and CCnpaative'ExaNbTep Y &

L7171 G
of he "talc -

LG -E2 are shown in :able 4, . The m xtur&éas 10. mel't-

Z:.,:neadeusi ng='

..twin-screw extruder__. _
LTD. - ' :

J

100. arrs b' vClOof

e .Jeran Soeetivoric..q - -

20°C/mintite

Temperature at .a rate of and ths
exocthermic ?eak‘ﬂas :ecdrded The exothermic ?éak found in
thiélsteﬁ was recordsd as the c:ysﬁalleatior ﬁempera:ur;

. (Té),of-thé LCPﬁcompo§iti5n_sampLe Furthex, fhe saﬁple
5 was heateg agéln at a rate of 2@‘C/m;nute The encotnermic.
-_peék found in - the final step was rec:rﬁedi as the
crystz’l_ine melting temperaturs (Tm! of the LCP compesition
sampl=
[[0C78]
10- L6 Tlowabllizy

The LC?-_ composition wWas i?jeéted inte a

rectan@uLaf.parallglépi?ed-ba: flow_dié'wi:h'a:lengtb of"

1 mm, & width of 12.7 mm and & thickness ¢f 0.2 &m using
an 'injectibﬁ- mélding 'macﬁinéz (NBZTiSflE,'.NiSSE_ HPLEStic
1> _Industria;.Cc.,!Ltdﬁ, Japaﬁ) uﬁder the.éomdit;ons snow; in
Tablefé ahd:the Zlow length ¢f the LCP composition injected

~
-

ir

tha par flow die was mezsure

a. -



.01 peIIets dllaU|c-~'7 --rvsta Li" ne polyner a ﬁpOS]tIOﬂ \["00511]
D - fl'eation ber. ---era.ture" under: Iced (.Dr.1:7.2Z ) , censcle -,
fl exura:. strenar_h; flexural -nodulus, _- strenath -crystaildne -
~ nel ting-tenperatare,- crvsaoi on ---enPera7"ureof. one 36 polyner conpoS|t|on
we,re, assessed by the same procedures as3those in’ Exanple-1: The results
are shown _Tabl e [ .0082]- Tabl e 4 0083] ‘Exampol ¢ 5 and Conpatative
Exanpl es 5 6 As a |'i pol ymer, was used. Tcp-3, talc:=rl",--H ,c and the
fibrous inoro-aic filler (class fiber) were mixed. The Parts by wei ght -of
the talc 10 értlcles ant tne. fibrous inorcanicel- 100 parts by weight of :
-LC?-3 arc -sh I.n Table S5The m xi -ur=-. .was. melt-kneaded. usinng a -
t Wi n- screm/égi‘%d%r ( TEX- 30,: The Japan Steel Works; LTD. ) to yleld peIIets

of . aliqU|dwgkyskaL4évh;pelxner ca=nsT T 1 UU64J :
o _ Nigse: Dlastic anust:ial Zc., Lzg.
Cylinoer. : kI 34( oaqn rop :
! témpearaturs R o |
- - - |
I'MoZg |60 e
[ Temperature : !
P;nTe:tlonfspeed 30% mm/sec :
+ FOLIOow -up © . 3C MPa '
lpress;:eﬂ i |
vInjectlion time 2 sec
L Cogl time S sez -
Scraw ro tat_:r 150 rpm
spead ' :
Screw pack- | & MP= - i
pressure : i
[ 0080

:Ekample'4-and Cempa:étive Examples'3{4

g AS & .liguid-crystalline polymer, LCP-Z  was us=ad.
LC§—2, talc particles  and thée Zibrous incrganlic . fil_er
(class fAbef: were mixed e parTs Dy we;éht ¢cZ the talc
pa;ticles-andﬂthe.fib;bus.ino;ganic7fi;lef:pér.IOG TE&ris
bv wéﬁghé.of LCB=2 dire shown in “zble 4,;:Tﬁe mixtﬁre*#ae
10 meit—{neaoed using- a -vlr{st:em extrucer (TEX-30o,. The
Capar. Steel Works, LTD.! to vield pel{ets of & Liguaic-
crysta_.:ine polymer compésitior

[ 30g1)]
_ Ceflizction Tempsrature Lﬁce: tgad {DTULY, Tansils
1= si:eﬁgtn, Zlezxural sirencth, flexural moculus, Izod impzac:t
strencgth, - cryszTallire meltlﬁg :empefa?u::, crysta_lizatisn



Defl ection tenperature under. |oad (DTi Th tensile strength, flexural

strength, 'flexural

nodul us i zod inpact strength,

crystaline nelting

tenperature, 'crystallization tenperature and flow | ena-s.h of the
.l quid-cryst--,11' n=-Pol ymer cpnposition were assessed by the
same. proceaures as 10those in Exanple _THé results arc shown in Table- 3.

'38 [ 0085] Table 5 Exanpl e5
lkOP- 3. -100 (p, ..
2 0.3 33, -P, c2,

. Exanp
-, 7-i-sbyl,, Tiaht)

| e 3 Conparativel ConParati ve,

Exanpl e 6

.100 1.00 -a:-1 (parts by weiaht) = ---

) . ’ . .
pclymer composition were assessed by the sams procedures as
those in Zxampls 1. . The restlts are shown ir Table 4.-

[ 0082]
Table 4 ,
! V : 1 A : ; ,
Exampls -4 Comparative ! Comgparative i
- - ! -7 - : . )

: P L Exampls 3 | Example 4 ;
LCE-Z L 100 10¢ 103G i
{parts bv weight)i . ' ' i
Tale 1 | 1 16.5 33
{parts by weight) | ' | |
Talc 2 _ 1¢.2 -0 23 !
(parts by weichz)

Ciass fiber f33 33 33
(parts by weight) |

) : |
DTUL (°C; 280.5 | 281.5 280.7
Tensile strength 128 i135 139
[(MPa; | '
Flexural strength 1€8 | 185 185
(MPa; . ) P )
Flexural modulus i3 L3 113
| (cPa) | | L

| Izod impact 58 60 156

| Strength (J/m;} ‘ '

T

.iCrystaLLine i 216 ¢ 327 c 322

meliing _ ' ' .
temperature ('C; . | ‘
Crvszallizazion 2 281 1‘787
Temparaturse {C)

Tlow léngth 1€.0C 25.12 | 15.4¢8

5 - 0083]

Example 5 and Comparative Examples 5-6

As 2z liguid-crystalline opolymer, LIP-3 was ‘used
T Do R . PO T ; s
bLZ=o, té.c particles rand the fibrous  inorganic filler

(gilass fiber) were mixed The parts by weight of the talc

1C particles anc tThe. fibrous "incrganic file- ver 100 varts
.b} welight oI LCP-Z zre snown inm S mixture was



(parts by melcht)

wef aht
114 110

.lr---1

‘e

el

|-

-41, -

DTUL, 1267.8,
. Fl exur al
SR e

16 5.,0-D_,
1), -7
'strength.,

13/.."
157

L. Hassfl ber 32, - (Parts bv-
268 0 Tensile strength1109 1 (YE—
159 160 T. - '1avn -T.

7::
( MPa)

O8]

/

melt-kneaded & twin-screw extrudsr (TZX-30u, - The
Ja?ar Steel Works, LTD.) . to yisld op=llets .df é iliguid-
~c:ys£all;ne volvmer comoesiticon

[ 0084]

Defl=ction :emée:athre under. icad ’ﬁTUL,, t=ernsilie
strength, f7ex1fa; stxength, fleXﬁral modulus, IZzod impact
Strength, CIystaTWin; melting temperéture, CIyStali_Zaian
temperazturs and :loﬁ ~engTih ci ‘the quuld—ﬁrjstall;ne
pol’me: ﬁoﬁpos;:_Oﬁ ware assessad by the sahe_é:ocedures as
*hose in Zxample “he resul<s are srown in Table 5 |



1. TZaiMDaGt.l C, C ‘'--'-' i Si-,--nal-h(J/m' . DC 54 ", -
r-vsall'neMeltin339J9L_,/ . tenperature 2--c, C -ystallization . :
l1-nr=.-rai-ure'!'--, 314 - 313316 Flow length 118.41.. 17.95118.21 [- 0086]

- 38

, _
Example S Comparative ! Comparative
' Exampls 5 Example €
1Ce-2. 101 160 : 200
0 v ) + U
[parts by welgnt)
Talc 1 T6.5 33
L0 .0 L 33 i 0
{parts by weight) : ;
Talic 2 - 15.5 0 33
iparts by weic“t} ;
o = / }
Giass fiber 27 2o [
| — - [
(parts by welght
DTUL (°C) . 267.8 267.,5 268.0 '
- ? — L g — L I - ‘.LI
Tensile strength | 109 P11 4 110
(MPa) ! B i
Lree &8y o
Tlexural sirength i 157 159 160
> -2 o L0
- (MDba) | '
Plex

lexurzl modulus L - ] L. - - I
' _ . A _ - : Sl

{35Pa) {
Izod impact cg 55 52 i
Strength {(J/m) . é
Crystalline melting | 335 337 33¢ {
temperzturs {°C) |
Crystae_lization 314 iElB i 316 |
temperatare ) : |
Flow length 18.41 17.95 18.21 j
[ 0GB&: '

- . Wnen. using any of LCP-1, LCP-Z and LCP-3, the LCP

o
(@]
Q
=
'J
O
)
I_l
o
pae
O
o3
0
Q
0]
£
'

rising both Talc 1. and Talt 2 exhibite

longs=x ILQW ~engths, in other words, impreved flowapi

0
N



When. usi ng any of LOP-1,. LCP-2 and LOP-?, the LCD conPositionS conprising
both Talc 1. :and Tait 2 .exhibited longer flow |lengths, in ot her words,
|nproved flovablllty t han those conpri'sing only one ofc 1 or: Talc 2. "7.39
V\HT. CLA=MED | i qui-d- crystalIlﬂepolynerconp05|t|on conPri sinc: .00 parts
by melght of aaui d- crystal.1_ colviner argy -130 carts by weight of the
- total weight of t=1,- particles_(A) and talc Particles (E),. wherein-
~talc particles (A). have an aspect'ratio of 3.1-5.0 and a nedian particle
di anet.er. of 5-100 um and talc particles (3) have an aspect
1-ai -0 of 1¥HLB0Iand.A0s: ireds an partlcle di aneter of 5-100 um :
wherein the weight ratio, of talc particles (A/. talc particles (3) is
from119 to 9/1.12. Thel aul dgctystalstaelinpol ynpeeonpesi ti eanasaceobdi ng
to claimi, mnereln t he l'i qui'd- crvstallln .polynr is a wholly aromatic
l'i qui d- crys?%?? 1gipot yesiter caesbn. by bmaU|d_cnystabLuaeQthﬁar'~n
conp05|t|on 9 Oaccording to claim1l or 2 wheréin the |i,uid-crystalline
polyner is ~%rfmﬁﬁléﬂérysbahiHneerlyesb8ﬁ1r35|ﬂern5|&kﬁng_omoiiﬁﬁ o
repeating. unlts represented by the .fornmulae ( V) -

talc particles (A) and tal: particiss (B},
wherein
.tglc particliles (A4A) have.aﬁ aspecﬁ‘ratio-of 3.1-5.0 and
; msdian Darticls diameter of 5—100 um; anc
talc pé::i:lés (23 have-an aspect ratic of 1.0-3.0 and
10 & medien vartic.e diameter of £-100 nu—x;
wherein <he weight ra:15 0I talc particies (L)/ talc
particles (B, Zs from 1/9 tc S/1
2. T@e;' liguic-crystalline _polyme; composition
15 according <*o claim 1, wneLéir :he_ liqﬁid—crystalline
polyﬂe:-is-s_wholly_aroma:ic iiquﬁﬂ—”*'stai_*n_ polvester -

resin

- N .

3 The lldLlC‘”“VStd'l ne colvmer composition
20 " accoxrding te cleaim 2 :

polvmer Is a liguid-crvstalline Dolyest
0f the repesating units represen

[T .

QL



atonatlc group. The Polynerconp05|t|on accordlng to clalnmhereln Ar and Ar2

are one.or nore . - croups independently Selected fromthe follow ng
‘aromatic groups: (1)- (4) -105. Thel i oul'd” crystalI|nepolyneroonposition
according to claim4, mhereln Arl osthearomatic croup' (1) and/or (4) .
defined in claimA and Ar, i the aromati@tcroup (1) and/or.(3) defined in

claim4.. 15Theliquo c7- vstalIlnePonnerconpOSItlon -according to any one’
of clains 1- 5, which further conprises 1-150 parts by Weight of a fibrous,
| anel | ar chomoery inoraanic fill per 100 parts bV w --C 11+- of -Lhe

| i qui dcrystaltin | virer 7. ThetgQ| Coonp05|t|on accordlng to claim®6,
wher'ei n the—roeﬁgéﬁf ted fron1 grou conS|st|n Cf gl ass flber
‘mlled - glass ca- aI Iunyna F¥%e$ TP e
5.ac-am d flber potaSS| tltan e whi ske aIu ium borate |sker;
wol l'astonite, d araphlte un1carbonate (11 golonite cIé@ gl ass

fl ake, glass beads barlunlsulfate titani um oxi de and a conbination
t her eof . 8‘ﬂﬁﬁ?kﬂud?tryéﬂélLmhep@@ﬂﬁﬂ qﬁ§n¢4bnlaﬁcaﬁdrng to clakief-or "7

.mhereln thqﬂkQ?QQanc (glass.flber

wn
sy

The liquid-crystalline - bpolymer compositi
according wo clazim 3, wherein Ar, and Ar. are one or more

groups’ independently Selected'from the fo;_ou ng eromatic

groups (1) )=-1{4).
— Ve /':\ . /W
W — - L1
/A /4 AN
(1) (2) (3 (4)
10 B 5. . The liguid-crystalline polymer  composition
accerding te claim 4, whersirn Ar, s the aromatic croup (1)
s ~ /
and/or (4) defined in cliaim 4 and A>, 1§ “he &romsactlc group

according to any one of claims 1-5, which further comprises
173N ,_v- - PR S =

1-150 marts v wsight of a fibrous lamellar <r -vowdexy
inorgan filier per 100 parss by weight. of <—he liguid-



nplded artlcle
-conp05|t|on according to any one of clalns 1-8.
according to claim9, whichis
of switch,. relay, 20.connector,

substrate. 41

7.

obtalnable by nDIdlng 1. 5I|qU|d crystalllne polyner
.10. The nol ded

.1=c-td fromthe.
|nvertec trans c0|I

-ac-tide
. group consi sting
bobbi n," ant enna and

The liguid-crvstalline volymer compecsiticn

-accoraing £ claim 67 wherein uhgz.inorgan;b filler =:s
se_ectec from the Gipun cons;stlng-éf glass fiber, milled
glass, silica-zlumina fiber, aium ne f;ber, carpor fiber,

5 aramid fiber, potaéélum t;téncte wniéker, gluminium borate

"whisker,

mica, 'graphite
dolomit clay, giass flazke, glass be
titanium ozide and & combination thereof

r 7,

accor To o} wherein the inorganic filler is
glass fiber
o _ : U g : e .
. 9. P2 wlded articie obtainable by~ moXdin the
15 iigurd-crystaliine polymer compesition according to any one
¢ claims: 1-8.
. _ AR o - . »
1¢. The molded axrticlie according to claim ¢, which is
selected from the . group consisting of switch, relav,
20 connsctor, -chip, -optical., pickup,  inverter +rans, coil
bchbin,

‘antennz and substrate.



