
SPECIFICATION LIQUID-CRYSTALLINE POLYMER COMPOSITION Technical Field 0001]
The present invention relates to a liquid-               crystalline
polymer composition which exhibits excellent molding flowability.
10Background Art [ 00021               thermotropic liquid-crystalline
polymer (which is hereinafter abbreviated to "LOP") has good properties,
including heat resistance, mechanical brocerties such as 15 rigidity,
chemical .resistance and dimensional accuracy.. Owing to those properties,
LCPs are used not only for manufacturing molded articles but also n a
variety of broducts includ-ina fibers and film. In the information and
telecommunication fields, evry thin parts are sometimes  20 required.
Personal computers and mobile phones in particular embloy highly intearated
devices and those skilled in the art wish to use downsized, thinner and
smaller parts for them.Because of the excellent molding processability of
the LCPs, good flowabity and less formation. of burrs, consumption o= LOPs
has been increasing    2 recently. [0003]              However, 'electronic
Parts used in the information and telecommunication fields are getting
thinner and more coMplex from to dav, and therefore, the art requires
further improvement of molding flowability of 1,CPs. 



0004:j              A wide variety of methods -For improving the molding
flowability of LCPs have been propoaed.For 10examie, Patent docutent 2
discloses a method forproducinc. an LCP resin composition. having iMproved
fluidity which comprises blendingliquid-crystalline Polymers _.having. _
specific molecular weights. Patent docuMent 2 discloses- a .. .method for
producing an 1CP resin composition improved in  of fluidity which comprises
admixing an oligomer of  4-hydroxybenzoic ar-.Ld hayine a specific flow tem
eratare  . into a liquid-crystalline pOlymr. Patent document. 3 discloses
.a mc---1od for producing a liquid-crystalline resin hating excellent-
fluidit-y by means.of a melt polymeri7.ation. reaction involving acetic:
acid elimination wherein the reaction liquid is sent to and passed through
,-- vert.cal _. stirring thin-film 'evaporator to decrease acetic acid
generation  by the 1 iguid-crystalline resin thus obtained. patent document
4 discloses, a method for producing :-_- 25liauidcrystalline polymer.-
haviha i=oroved fluidity which  comprises .adding a phosPhoric acid-based
compound 7,c, the reaction system. [0.003]
However,themethodsdisclosedinPatent . .documentsand 2 are problematic in
that the manufacture. 



oftheliquid-crystallinepolymershavingspecific molecular weights, and in
that the manufacture of the olidomer.of.4-hydroxybenzoic acid havind the
specific flow temperature is not eaSy.The method disclosed in ,D=1-=nt
10-document 3 is problematic in that. it requires the use of soecial",ed
equipment such as a vertical stirring thin7film. evaporator. . The method
disclosed in Patentdocument 4 is problematic in that there is significant
impairment mechanical Properties.0 the licuid-drystalline Polymer
13depending on the type .and amount . of the phosphoric acid- based
compound. used.  [0006]  In view of the .problems in the above-mentioned
methods, those sklled in the art wish  rod=v='ot, an LOP 20- composition
which exhibits improved meldindfiowability without imoairin its Mechanical
properties and which can be..oroduced from inexpensive and easily available
mat-=riaIs  without the use of sDecaL red edUip-a=rit I 0007] rPatent
document 1: Japanese Patent P,Ppl7c=on Laid Pen  elm Hei 2-17156
corresPondind to US1 t. Number-. 5,766,507 



[patent document .2] Japanese Patent Applcation Laid Open      Hei 3-095960
corresponding to US Patent No. 5,352,746 [Patent document 3 Japanese Patent
7\onlioation Laid Open No. 2000-309636 [Patent document 4] Japanese
Pa-.7...n7 12,Pp1cation Laid Open No. Eel 06-032880 .Summarythe Invention
Problem to be Solved by the Invention [ .000 8] One object of the Present
invention is to provide 1`,licruid-crystalline polymer composition which
exh'bi#Ts improved nici4ing flowabty without impairment oits mechanical
properties. Means to Solve th Problem 20r 0009]               The present
inventors conducted studies on the  improvement of mcldinp flowability of
__cuid-rystailine polymers_b Present Lnventors have found  of median
particle diameters, into. a liauid-c:v  polvMer within a .specifia ranae of
weight ratios Can yield a liquid-crystal:Li:1.e Polymer composition which
exhibits 'significantlyimproVedmoldingflowabilitywithout ; impairment
ofmechanical propr-,.-- [ 0010]  Theinventionprovidesaliquid- crystalline
polymer compositioh.compr sing.: :100 Parts. weight 



liguid-crvstalline polvmer and I-150 oars by 10weight of the total weight
of talc particles (A) and talc  (B), wherein       talc particles .(A) have
an aspect ratio of 3.1-5.0 and a mediaarticle diameter of 5-100 um; and
15talc .particles (B) have an aspect ratio of 1.0-3.0 and' a median
Particle diameter of 5-100 um;.          iherer th,=, weight ratio of talc
particles (A)/ particles (-2, is iron 1/9 to 9/1. 21'oct lied Description
of the Preferred Errodiments 00::) The liquid-crvstalline1 -- usedthe
polvmer compositionthe present_  6 anisotropic melt phase and is' ca7=,-1
a'therMotropic .liquid-crystalline polymer" by those sr.4'led in.the art..
[0012-i              The anisctropic melt chase can be confirmed by means
of a conventional oolarized light "system using an orthogonal liaht
Polar'zer. In more detail,' the sample on the hot stage under a nitrogen
atmosphere max' be observed-. [013Y ThePolymer used 77,-.7- the 10 present
invention maycomprise two more types of the liquid-crystalline Polymer or
may be- a liquid-crystalline polymer blend which is obtainable by
melt-mixing two or  more types of liquid-crystalline pr  resin arid/Or
liquid-crystalline poy..ai-e-.mde resin. 15r0014].              The
.liquid-crystalline --Polymer used for the present  invention may be a
semiaromatic Ucuid-crvs1-771'n= polymer w.1-1,--h has aliphatic groups in
its molecular-chain  or may be a wholly aromatic liquid-crystalline polvm=r



20whose molecular chain is wholly .compoSed of aromatic groups. .1.mong
these. liquid-crystalline Poymers, a wholly aromatic liquid-crystalline
polymer is preferable and a wholly' aromatic liGuid-crystalline  re son is
v  [ 00.15]              The liauid-crvstalline polymer used L-Ov" the
present. invention is composed of aromatic oxvcarbonyl repeating. units,
aromatic dicarbony: repeating units, 5aromatiO dioxv r es-tin units,
aromatLc am:Inpoxy repeatingunits,aromaticdiaminorepeatingunits,. ,aromatic
aminocarbonvl repeating units,aromatic oxydicarbonyl. repeating units,
aliphatic dioxy repeating units and the lika- ao Examples of monomers which
provide the aromatic oxycarbonvl repeating _units are Para-hydroxvb:snzoic
mete-hydroxvbenzoic. acid,. ortho-hydroxybenzoic hydroxy-2-naphthoic acid,
5Lhydroxy-2-naphthoic acid,  : 15 hydroxv-2-naphthoi-c_atid,
4'7hydroxyphenvl-4-benzoic acid, -ST-hydroXvphenyl-4ben-oic acid,
4'-hydroxypheny1-3-benzoio acid and alkoxy- or tiaLogen-sUbstituted
derivatives as well as ester-forming derivatives . such as acyl
derivatives, ester derivatives and acid halide thereof_ 20 .Among the
above, para-hydroxybentoic acid and 6- hvdroxv-2-naphthoic .acid are
preferable,tnev can . make it easy to control the properties and the-
melting. pontioF the re lilting liquid crystalline polymer., [ 0017]  8 



.dicarbonyl re,Peatinc units are aromatic dca-rbOxvL'.c acids Such as

.terephthalic acid, isophthalic  acid, 2,6naTdhthalenedicarboxviic acid,
1,6-naPhthalenedicarbcxylic acid,2,7-naphtha1enedicarboxv_ . aco o, -1,4-
haphthalenedicarboxylic a 1H,  4,4'-dicarboxybibheny ant alkyl-, a_koxv- or
halogen-substituted derivatives as well as ester-forming derivatives sur-h
as a.st.,--r derivatives and aCid halide .thereo-              Plmong the
above, 1-erebhhavic a,-id and 2,6- naphhalenedicarbcxy_.:-c acid are
.preferably used, since they can make it easy to control the
mechanical.proberties, the heat resistance, the meltdna point -and the
moiabilitv of the.resultinc liquid crystalline '0 lyMer. 008'
Examples of monomers which provide the aromatic dfoXy. -repeating
"unitsarearomatic diol.ssuchas hydrocruinone,resorCin, '
2,6-dihydroxvnaphthalene,2,
dihydroxynaphthalens,.1,6-dihydrdxvnaphzhalene-, .l,4-
dihydroxynaphthalene,4,4'-dihydroxvbibhenvl,-.3,..31- 20 dihydroxybibhenvi,
3,4'-dilyydroxybiPhenyl, 4,4-Idihvdroxybiphenyether  and alkv1-, alkoxy- or
hal genH substituted derivat' ves. as - well  as es-h-er-=ormi nd
derivatives such as 80%71 cl-1---,iatives thereof.
Lmongtheabove,hvdroci=noneand4,4'- 25dihydroxvbipheny are breferable
because of their .cood  9 reactivity during the Polymerization ny'n^.nQs
-excellent properties. of the resultino liquid-crystalline oe r [00191
Examples of monomers which provide the. aromatic aminooxy repeating units
are aromatic hydroxyamihes such as 



_ m-aminophencl, 4-amino-l-naphthol, c-amino-     :1-naPhthol,
8-amino-2-naphthol, 4.-amino.4'7hvdroxybiphenvi and alkyl-, alkoxv- or
halogen-substituted derivatives as 10well as ester- or amide-forming'
derivatives such as acv:  derivatives thereof.. . [002.0]
_Examples of monomers which Prov'de the aromatic diamino repeating units
are aromatic diamines such as lEonenyienPd-iam'n,m-phenvienediamine,
diaminonaphthalene, ' 1,..tiaraihOnachthaleneandalkV1-, al.koxy-- or
halcgen-substituederivaciveas well as . amide-forming derivatives such as
acvl derivatives thereof. 00211 '70Examples of monomers which provide the
aromatic aminocarbonyl :repeating units are aromacicaMinoCarboxyln acids
such as T.)-amincbehzeic acid, m-aminoenzcic acid, 6- amino-2-nanhthoic
acid and alkyl-, alkoxv- c_7 halogen-substituted derivatives as w.--11 as
ester or amide- forming  2-derivatives  such as acyl-derivatives, ester
derivatives and  10 acid halide thereof. [ 0022].            ' Examc es. of
monomers which Provide the .aromatic oxyditarbonyirepeatingunitsarenvdroxy
'aromatic dicarboxvlicacidssuchas3-hydroxy-2,7- naphthalenedicarboxylic
acid, 4-hydroxvisc-ohthalic acid hydroxyisophthalic acid and ,--,1kv1-,
alkoxy- or 



halocer- substitutedderivatives         derivatives such as acy=
derivatives, ester terivatives and 10acid halide thereof. [0023]
Examples of monomers which provide the aliphatic dioxy receating units are
aliphatic diols . such as ethvienegivcol, 1,4-butanediol, 1,6-hexanediol.
and acyl 15derivatives thereof. In . addition,the liquid-crystalline
nolvm=r comPrising the aliphatic.dicxy repeating units may be oiotained by
reacting the polymers comprising alnhatic dioxy repeating units Such as
polyethylene C.--reph7haiatt=. 90and PoLybutylene cerephchalate w4i-1- the
abive-descrobed  monomers such as aromatic pxycarboxyla. acids; aromatic
dicarboxviicaromatic -diols and acyl derivatives, ester derivatives
an,-':cd halide thr [ 0024 25Further, the liquid-crystalline polymer
-s,=.0. in  the present invention may comprise tho.str p ndinq unless.. it
impairs the object of the present invention. _Examples      monomers which
Provide -I-he thioester botdind are mercaptc aromatic carboxylic acids,
aromatic. dithi.ols and  :aydroxv aromatic thiols. -mh= broporton of these
monomers to the total monomers which provide aromatic cxycarbonyi repeating
units, aromatic dicarbonvl . repeatino units, aromatic dioxv repeating
units, aromatic amincoxy repeating units, -aromatic diaminc repeating
units,aromatic 10.aminocarbonlrepeating .units,aromat'c oxydicardonyl
repeating units and. aliphatic- dioxY repeat na units is , 



preferably eoual -- or less than 10 mole =. _- [0025]. The
liduid-crystalline polymers comprising the 15above described repeating
unitmay include both-- those , .Which exhibit an anisotropic melt phase and
those which do not, depending on the structural components o,"'
the.polvmer, and the ratio and sequence distribution of the components.
Theiiquic-crvstalllne polymers used for the present 20invention - are
limited to those exhibiting an anisotropic meit chase. [0026 Exam-oil e s,
liouid-crystalline polymersusedforthe'quit-crystallinepolymer   aromatic
liqud-crystalline polvester resin .consisting of :the repeatinguhits
represented dv the formulae (I).-(=v):          wherein. Arl and Ar2
independently represent .,.., bivalent 5aromatic group; and wherein the
expression "aromatic Grout" r-prAsentc.a 6Membered monocvclic-or fused
bicyclic aromatic group. [. 0027]  More preferably,and  Ar,: are one or
more  20grouns indenendentiv selected from the following aromatic 



. groups (2).-(4)..- Even more zreferably, Ar-is the aromatic group, (1)
and/or (4). and: Ar2 is the aromatic group- (1) . and/or    151:-00281
EKamples of preferable oorrJoinarions of repeating  units constituting the
liouid-crvstalline polymers used in the presnt invention are listed  12)-.
4-hydroxvbenao-lc acid 2-bvdroxv-.6-naphthcic acid  20CO olvmer
47hydroxvben7r-,i,-- acid  13 dinyaroXvbioneny ccpolymer
3)4-hvdroxybenzoicte-ephthalicacid isoPhthalic acid I 4.;4- hydroxybiphenyl
copolymer 4.4-hydroxvbenzoicacidterephthal -ac'd 5Lsbp:aphalic
ao:'_d4,4'-ihvd,-oxybipheny1..hvdT-crultvcrke copolymer
5')-hvdroy,ybenzoic,acidzereph-chalicacal 'hydroquinone copcivmer 



6) -2-hydrcxy-6-namhthoic acid.terephthalic acid 10-.hydrouinone copOlvMer
7) 4--nydroxvbenzoit..2--nyaroxv-6-nap -hoic acid terenhthalic
acid4,4'-dThyd,-oxvbipheny1 coloo1ymer-  8) 2-hydroxy-6-naphthoic acid /
cerephha2ic acid, -dihyd.roxybiphen _ copolymer 4-hvdroxybenzoic
acid-7-hv^rox76-naphthoic acid terephthalic acid' .1:hydroouinone copolymer
10) 4-hydroxvbenz-ic .acid2-bydroxv-6-naphthoic ,acid
terephthalic..acidhydroq.uiJnone4,4'-dihydro 'biphenyl. copolymer
7047/Wdroxvbenzoit -acid / 2,6-naphthalenedicarboxviic acid /
4,4r-dihydroxybiphenyl copolymer ')) A-hydroxvbenzoic acid..tereph-thalic
naphthalenedicarboxylic acid/ hydrcou.inone coPcjvm=r'.  13)
4-hydroxvbenzoic acid 2,6-nacntha1enedicar5oxviic  77acihvdroduinone
copolymer         4-hydroxvbenzoic acid / 2-hydroxv-6Hftaphthoic acd/
2,6-nanntha1enedica-rboxy1io acid / hydroauinone copolymer 



15) 4-hydroxvbenzoic acidterephthalic aoid /2,6-
naphthalenedicarboxv_acidhydroquinone4, L 1 _ 5Hihvdroxybiphenvl copolymer
16) 47hydroxybenzoic acidcerehchaiic acid aminophenol c000lymer  17)
2.-hvdroxy-6-naphthoic acid- / tereohthalfc acid / 4- aminophenol c000lvmer
1018) 4-hydroxybenzoic acid / 2-hydroxv-6-napn,zhoit acid -/
terephthalic.acid / 4-aminophenol cobo7 19) 4-hydroxybenzoit acid /
terephthalic acidr - - , dihydroxybiphenVi / 4-amin6phenol copolymer .70)
4-hvdroxybenzoic acidterephthalicacid 15r=1-hy2eneg1vco1 copolymer 21). 4
-hvdroxvo,,n7r-ci acid / terephthaiic acid4.! dihydroxybiphenyl /
e....hylenedlycoT copolymer 4-by-5-roxv:p,=nzo21.c acid /
2-hvdroxv76-naphthoic acid / terephthalic aci-/ ethylenedivcol copolymer.
204-hyd,-oxybenzoic acid / 2-hydroxv-6-naphthoic acid / terephthalic acLc:'
/ 4,4'-dihvdfoxybiDhenv2 /ethvienecrivcol copolymer ;4-hydroxybe.hzoicacid:
tereph-ohalicacid. naPhthalenediCarboxviicacid4,4I-dihvdroxybiphenv1  [
0029              Methods for preparing the liiid-crystalline polymer used
for the present invention are explained below. The method for preparing the
liguid-rcrystalline. 



5 Polymer used for the present invention is not limited arld any methods
known to the art canbe employed. For example, conventional polymerization
methods such . as molten acidolysis and s..lurry polymerization methods for
preparing polymers to provide ester and/or amide bonding among the
10monomers which yield the above-described repeating units may be employed.
.L0.0303              The molten acidolysis method is preferably used for
preparina the liguid-crystalline polymer used for the 15  .present
invention, In this method, monomers are heated-to yield a molten SolutOon
and then the solution Os reacted to yield a molten, polymer. The final
step-of.this met-had may be carried out in vacuo to facilitate removal
Volatilgby-productssUch as acetic acid or water. 20[ 001]              The
slurry polymerizatiOn method is ch-a0---d by the fact that monomers are
reacted in a heel--ex,-hende              tLO give a solid-state. Polymer
inflforth suspension on the teat,-exchane i:quod tedium. . 25[p032]  16  In
either The molten acidolysis. method -the  -Slurry polymerization Method, -
the nolymeririna monomers-- .which are used for preparing the
liquid-crystalline polymer May oe in the form of lower acyl derivatives
obtained by  5 acylatinc the hydroxyl and/or amino : oroups. at room
temPerazure.. The lower acV1 group may have preferably 2-5, and more
preferably. 2-3, carbOn atoms. Acetvated monomers  are the moSt-preferably
used for the reaction:  [0033] - 



10The 'lower acyl derivatives of the monomers may be those prepared.
beforehand by acylatLng the  monomers  independently or may be those
produced in the reaction system. by adding .an racvlatino- acent such as
acetic anhydride to the .monomers upon n7-eparinclicuid- __ _ 15crystalline
polymer. [ 0034]                  ether the molten acidolysis method or
.the slurry- polymerization method, a- catalyst may be Used in the
reaction, if desired. 26[ 0035] Examplesof catalysts include 'organic: tin
compounds Such as dialkyl tin oxide (eX. dibutyl tin oxide) and diaryl tin
oxide; oroanic titanium compounds such as . titanium dioxide,antimony.
trioxide,alkcxy titanium silicate and ttanium aikoxide; alkaline-or
alkaline earth  17 metal salts of carboxylic acids such as .potassi-Jrn
acetate; salts of .iilorcanic acids (ex. 1-..,S0.4);. Lewis acids (ex.
B73); and gaseous acid catalysts such as halogenatr=d hydrogen (ex HC1).
t0036] when a. .catalvst is used, the amountthe catalyst added to the
reaction based on the tots_ Weight of the monomers may or=f=-ably be
-100.0, ppm, and more preferably 2-100 ppm. 10[ 037] The liquid-crystalline
polymer may b obtained from the olVmerizing. .reaction vessel in a molten
state and  



.processed to civ= pellets,, flakes or powder. [o03.81 mhe-eaft=r, dhe
liguid-crystalline polymer in the  flakes powder may = subjected LL) a
solid-phase heatTha.trocess in .vacuo or under an .inert gas .atmoSphere in
odder to increase the molecular weicht and .to improve the heat-resistance
and the -like, if deiired. [ 0039]              The temperature (- the
heating process in the solid phase is not limited unless the liguid-cr
stalLine -polymer-preterabL'y met d,preferably 260-350C -a d more but  18
To the liquid-crystalline polymer thus oDtaLnea, 



two -cyes of talc particles (A) and talc particles (2, defined below 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
lio0jd7n,-vstalline. Olymer and that the weight .ratio of talc par-r--1 (A)
/ talc articlesis 1/979/1 to yield the liuid- crystalline polymer
composititn of the present invention: talc Part cles (A): talc particles
haying an aspect  lpratio of 3.1-5.0 and a median particle diameter of
5-100 dim; and- . talc Particles (3): talc particles having an aspect .
ratio of I.03.0 and a median particle diameter. of 5-100 um.. [0041] In the
-present .invention, the median cartiCle - diameter of talc Particles is
toe median .diameter of the talc Particles determined by laser
diffractometry.              In the present invention, the aspect ratio of
talc particles is the average aspect ratio of the tait 20particles
determined using a Multi Image Analyzer (eckman             Inc.) based on
the Coulter principle, by the following steps: ii . flashinc the strobe
lamp jn response to the.vol7,age  pulse generated when a particletalc
passes through a fine pore,  



1        ii) pbOtn,--r-^=r- the mroi ection imagetne particle; and ._..
iii) analyzing the projection image;   wherein, the aspect -ratio ..of the
particle of talc is caloulated by the formula .(X)/(Y); wherein (X) i, the
maximum lendth. between two arbitrary Points on the outer - circumference
of the projection iMage and (Y). is the minimum H'stanr-g,- between two
straight lines which are contacted_ With the projection image and are
parallel tne line connecting twO.boints used for determining the maximum
_length. (X). 10042]..         -the present invention, the aspect ratio,-
of Particles is preferablyand more 15y0.Th,=,:   diameter of talc particl
(R) is preferabl', 10-50 ulT. and more-ra  22-30 um. [ 0043 In the present
invention, the aspect(mf 90talcparticles  (B.)ispreferablyandmore .
preferablymediandlani-t-r Parl-ic's (2). isa-45 urn and 7.01-alplv 15- 21
um. [ 0044]  talc particles (A) and tar-- partic-1.-s (B)- is 



' 120 parts by weight and more -referablv ,10-100 parts by weight per 100.
parts by weight of the liquid-crystalline polymer. 0045].             If
the total weight of :talc particles :(A) and talc particles (B) iS less
than 1 pari- by weiaht per 100 carts by weight of the ystalline Polymer,
the resulting liquid-crystalline polymer composition tends to
10develop.warpage. On. the other hand, if the total weight talc, particles
(A) and talc particles (1.=',) is more than 150 parts ,by weiaht per .100
carts- bv weight of the. liauid- crystalline  polymer,the resulting
liquid-crystalline polymer composition 'tendsexhibit decreased mechanical
15strength. H0046] In theinvention, the . weight tatio of :talc particles
(A)/..talc .particles .(B) is Preferably 2/88/2 and more n,-P-PPrablyIf the
weight, ratio of 70.:EL Par,-'.c1.--,c (A)talc particieis ousiri.- the
rangethe resulting liauid-crystalline polymer composition tends to exhibft
. [ 00471  21 -lamella: or powder' inorganic I  rs other than talc unless
the fibrous, lamellar or ,owdery inorganic fillers impair the object bf the
present invention. 00481 



5Examples of the inoraan-which may be . ccmor7s,=.a in the
liguid-crvstalline polvmer comPosi.tion of the Present invention include at
yeast one of the .glass fiber,. milled: glass, silica-alumina fiber,
-alumina fiber,- carbon fiber,cram-id fiber, .potassium titanate whisl-:er,
aluminium., borate whisker, woliastonite, mica, graphite, -calcium
carbonate, dolomite, cLa y, (-T.; :zs flake, glass beads; barium- sulfate
and titanium oxide. P=ona-them, glass fiber is preferablv used because of
its dood 'balance of Physical Properties and cost. - 1500491 The
liguit-crystalline polymer t-ompcsiticr. of the present invention may
comprise 1-130 cart-s by weight, preferably 5-100 carts by weight of the
inorganic fillers       . o-11,=r than talc per 100 parts by weight of the
liguid-.: 23crystalline pOTymr.              When the liquid-crystalline
pdlymer composition of. the Present invention comcrises the inoreanic
fillers other than talc, the total weight of the inorganic fillers other
than talc, talc (2=_..) and talc   (E.)  0 0 . is preferably '-'-200 'parts
by weight,  and more pablv 5.150.parts:by weight -per 10.0 parts by weight
of the  liciuid- crvstallne polymer.. 0051]              If the weight of
the inorganic fillers other than talc is greater than 1.50 carts by weight
per l0C carts by weight of the: liquid-crystalline polymer, the molding
proceasatility of the  liquid-crystalline ' polymer .composition tends to
be decreased or the exhausting of the 10cylinder or die of the molding
devir-etends toincreased. [ 0052; The  liquid-crystallinecorercmPosition . 



according to the present invention may further comprise one or more
additional addltves, unless the additional 15additives impair the object of
the.present.invention.. For  example, molding lubricants such as higher
aliohatic acid, higher aliphatic ester, rhioner aliphatic amide,. higher .
aliphatic a,-.d metal salt, polvsiloxane and fluorocarbon resin; colorants
such as dyes and Pigments; antioxidants; 20 .thermal stabilizersf UV
absorbents; antistatic agents; and surface active agents may .be com=ised.
The term "hicher" grout herein used refes -1-r, the group of 1.0-25 carbon
atoms. [ 0053]  9-, a-liquid-crystalline pcivmer,combosition of-the..
present invention may comPr's.e' 0.1 - In parts by weight,  and pr.===-ably
C.- 5 parts by weidhto-7 the additional  additives per '100 pars bv weight
of theuid-crystalline polymer .If the weight-additional additives is  5
greater than 10 parts by-weight oer 100 carts by weiqht of
the2.1iduid-crystalline oolymer, the molding processability cf the
liquid-orystalline polymer composition tends to be decreaSet, or the
thermal. .stabilitV of the liquid- . crystalline polymer composition tends
to pe.impaired. 100054]  . -Molding lubricants suCh as hiqher aliPhatic
acid, higher aliphatic ester, higher aliphatic acid metal salt or
fluorocarbon-type surfactant may be added to Pellets 'of the polymer
composition before sub-iecting :15the pellets to the moldinqrocess, st that
the-aaehts  adhere to the outer surfaces of the pellets. [0055] 



The liquid-cryStallihe polymer composition of the present invention may
comprise one or more additional resin  20- .  component's . unless. the
additional resin components impair thecc-of the present
invention.1-7..x.amp additional resin comoonents include thermoplastic
resins such as polvamide, Polyester, polyacetal, Polyphenviene ether and
denatured derivatIves thereof,.. 25polyethersulfone, polvetheriinide and
polyamideimide, and  24  thermosetting resins such as phenol resin, epoxy
resin and polyimi_de [ 00561                   The weight of the additional
resin components is 5net limited, and maydetermined dependnG on the
intended Doopertvthe liguidL-crystalline  Composition.Typically, such
additional resin .components may be comprised in the liquid-crystalline
polymer 'composition in an amount of 0.1 - 100 parts by weidht, and -10 .
preferably 0.1 - 80 parts by weight per 100 parts by .weight of the
ligud-crvstalljne olymer. I 005T  The liquid-crystalline polymer
.composition of the -Present .invention is obtained by mixing the
liguid15crystalline polymer, the two types of talc nartices (A) and talc
particles the inorganic fs other than talc, the .additional additives and
the additional resin -components. The liquid-Crystalline polymer
composition of the Present intention may be obtained by melt-kneading the
.20mixture of the liguid-crLystalline polymer, talc particles  (A) and talc
oartici(B), the inorganic fillers othet than talc, the additional additives
and/or 0r additional resin components usind. a kneading machine such as a
Briburv mixer, a kneader, a single-screw- extruder, .a twin-screw 25 



starting from the crystalline melting temperature of the
licsuid-crystalline nolvmer and extendino to the crystalline  melting
temperature 7- 207:2_ [005E           _ The liquidcrystalline Polymer
composition. thu.=. obtained acordina to the present invention  exhibits.
improved molding flowability and .develons lessal-page. liguid-crVstalline
polymer compositionne present invention mayDroCessetconventional 'manner to
10_yield molded articles,sheets, bonded textiles and the like.For example,
in-lectiot molding or extrusion . techniaues :Tav n,-,,f,--ablv.be used
[0059- Ineliauid-crystallnenolymercomposition  accordina to invention
exhibIts excellent mo_Lu.ing flowatilitv and causes less warpage and fewer.
blisters even at a hiah -temperature, an-1.- is th..-rfo- -suitable for
.manufacturing switches, belays, connectors, Chip Sf. PickuPs.,. inverter
7:rans, coil bobbHns,' 70antennae, substrates or the like which are
manufactured via nigh temPerature processes such as reflow processes..
TXAM'DL7S [ 0060: The present invention is further described with  26
ra-Fc>rrir.= to the following examoles.The following examrpLes are inrended
to illustraLe .One invention and are nor  construed as limiting the scope
of the invention. (00611.. 



5ofritiiesis. Examples of  licuid- crystalline. Polymers os.r.; in Examples
.and Comparative Examples are described.
IntheSynthesisExambles,thefollowino. abbreviations are used.
10[Monomersusedforsynthesizinglicui -crystalline polymer . POB:
Para-hydl-oxyberao'd acid BON6: 6-hydroxy-2naphfhoid acid HQ: hydroauinone
4,41-dihydroXybibhenyi TPA.: terephthalic acid ,NnA:
7,6-naphi-halenediCarboxylid acid [0062]  Synthesis. Example 1 .20The
synthesis of LOP-1 (POB./20N6/HQ/-  FOB.(30,6.0 c,43 mole %), .BON615 mole
%), HQ(150.3 g,21 mole -c;,;)and TD.T.,71 mole %) were fed into a reaction
conf_.--,u7ppec with an adifafing device with. a toraue-meter and
acondenser. Then   (moles.) of hvd,-oxy orouns of the monomers was added to
the container.The mixture was subier.tal to a polymerization reaction
.inVolving -acetic acid elimination under the following conditions, - 



5.0063]              Iinder a nitrogen atmosphere, the mixture' was .
.heated fron room. temperature to 145C over a period -of 1. hour and kept
at 145: for 30 minutes, .then heated 116 35nC over a period of 7 hours
while the by-product acetic acid  10was distii dut.Then the Pressure was
-,==r-,uc.-d to 10 mmHg over a period of 80 minutes. When the torcue
reached the predetermined level, the polymerization reaction was
terminatedThe resulting polymer was removed from the  container and crushed
with a crusher to yield pellets of a 15uid-crystalline polymer. As a
result, the approxinately. calculated theoretical amount of 7-cel-lc acid
was distilled out. [0064] Synthesis Example 2 70The synthesis of LOP-2
(POB/BON6/HQ/NDA)                                 7-'0E (628.4'o, 70 mole
%), 30N6 (24.5 a, 2 mole HQ (100.2 a, 14 mole %) and NDA (196.7 g, 14
mole.%) -fed into a reaction container eauipped with an agitating .
a.-vc-=.- with a tor::ue-meter and a condenser.Then acetic anhydride 1.03
fold moles  to the total amount (Mcies-)  hvdroxv croupsthe monomers was
added to the container. The mixture was subjected to a .-Dolvmerization
reaction under the foi owino conditions. [ 00,651 3Under a nitrogen
atmosphere, the mixture was heated from room temperature to 145C over a
period of 1 hour and kept at 145C for 30 minutes, then hc.ar,--1 to 343'n. 



over - period ofhours while the y-product acetic acd was c...Hstd .our.Then
the pressure was reduced to _L.0 10 . -mmEg over a period of 80 minutes.
When the torque reached the predetermined level, the polymerization
reaction .Was terminated.The resulting polymer was removed from the
container and crushed with a crusher to yield ellets liouid-orystalline
Polymer. As a result, the approximately calculated theoretical amount of
acetic acid was distilled out. [D066 Synthesis Exnmple 3 The synthesisLCP-3
(POB/B01\fE/HQ/59/TPA) 20 905(314.2 9., 34 mole. %),-BON.6 U61.2 g, 5 mole
iF .(169.414 mole.. %), 'HQ (114.5 g, .16 moleand (323.9- g, 30were fed
into a reaction container eduipped with an agitating device with a
torgue-meter and a  polymerization reaction under the following conditions.
[ 0067; Undernitrogen atmosphere, the mixture was heated from room
temperature to 14.5C. over a period hour and kent at 145C for 30 minutes,
then heated to 350C over a period of 7-hours while the-product- acetic acid
was.diSti ,= out. Then the roreSsure was -educed 7,c) 5Dt.Ho over a period
of 80 minutes. When the torgue reached the 10 predetermined level, the
polymerization reaction was terminated... The resulting ipovmer Was removed
from the container and Crushed With a crusher to yield pellets of a
liguiicrystljne polymer. As a result, the aPproximately  Calculated theore
ice= amount of acetic acid was distilled 15out.. [0068] <Talc particles> 



Talc I: HK-A, 7-35.7 TALC INDUSTRIAL CC., LTD. (asper--- ratio 3.6, median
Paricle dametet 24.0 um,. moisture cOntent 20'0.13 % by weight) Talc 2:
141<-64, .FJ: TALC INDUSTRIAL 'CC., LTD. (aspe t ratio 2.6, median
_Particle diameter 19.0 pm, moisture content 0.50 % by <Fibrous inorganic
flier> 25  Glass fiber': 503010A, Chorccino Pcivcomp 'International ._  30
Corperation (averaae fiber. lenath. 10.5, [009] -Examples 1-3 and
Comparative Examples 1-2 As a.liquid-crystaliine polymer, LCP71 was used.
57, talc_ particles and the fibrous inorganic filler (glass fiber) were
mixedThe parts by weigh,- of the talc  particles and the fibrous inorganic
filler per 100 carts . by weight of LC?-1 are shown in Table i. The
-mixture was. 'melt-kneaded using a  twin-screw extruder (TEX-30a, The
20Japan  Steel Works, LTD.) to yield 'pellets of a liq-ui.ci7 crystalline
olymer composition. [ 0070]                 Deflection temperature under
load.(DTUL), tensile strength, flexural strength, flexural modulus, izoc
impact 15 strength, crystalline-meltina temperature, r-ry-s-alat'on -
temperature and flow :length- of the liquid-crystalline polymer composition
were assessed by the following  



Procedures. The resultsare shown in Table 1.  Table 1 ..atEpLe
xamG1eExamcle CrrnDararive 'Exam::.leExam:e'2 1 10:-2100aoc,V100 (arts bv
wei.aht; aic 1: ..-parts by weicht  (parts C, wei7nt:  I Glass fLDEr
weiahtj I DTUI. 33-     i 240  



248..4 : 248.E ThensileI 130I1127! 130 (M.;-'a)
7) (MPA)  Flexural moduljs1.3 158175    i 312. T/r.-;'  Crvsrall me
meltin7, tempera.:ure. 0rys-7..a11,7..,-4,T  h_e:ImperatureFC) - ;ienc=
I  ' 



Ce.    I.? .27 1-7E-:',    [ 0072] (1) Dion temperature under load (DTUL)
test -piece wi-t-i a. length of 127 mm, aof       12.7 mm arid a thickness
ci 3.2 7-rm was molded using an 5in=ection-moldinmachine
(UHI000L110,Nissei    Industrial Co., Ltd., Japan) under -the conditions
shown in . Table 2.Deflection temperature was measured using the test niece
accordingASTM 2648 under a load o'r. 1.82 ML);-= and at a heating rate of
2C/rain. 10007TJ Table 2 Molding machine i2H-1000-110 ;Eissei .lastio
Industrial Co., Ltd.  



temperature U-55U.-1U-2dU() Mold 7=emperature "7-,torn Injecticnspeeci  60
mm/sec Follow .up pressure -Dr,,.... _,uukg /cm L., IT. ,. Injection time.
/sec ,,,--- Cool time _ Screw-rotation speed  150 rpm Screwback- ors., sure
5kg/cm''  [00741- 



.(2; Tensile strength dumbbell-shaped specimen (AS 15UC-71.r"injection
moding machine (7H1000 -110,   usind the specimen according to ASTM 0638. [
0075] Flexural strength and flexuraL.modulus .  lexu-fleJstrength and
flexural modulus were measured acgordino to ASTM .0790 usinc the same   as
that Used for measUT-inc deflection temperature under load. [0076]
(4-)impact strength 10 .The centralof the same test TD4r-r-,- as th-'t-
used for measuring deflection temperature -under load was vertically cut in
a breadthwise direction to -,7'=id at,=--siDiece with a length of 63.5 1-=,
a width of 12 .7 mm and thickness of-TM. Izod impact strength was measured
15according to AST M 0256 using the test nic-='.. [0077]  (5)
Crystallization temperature and crystalline melting temperature
Thedifferential, scanningcalorimeter(DSC) -20 xstar 6-000 (Seiko
InstruMents Inc., Japan) or the same tyoe of DSC device was-used. The LCD
compostion sample to be examined was heated from room temperatureat a rate
of 70'C/m,nut and the endothermic Dea,,_ ( TM ) was  



34 to room temperature2 'Chain 'te and The exothermic peak was recorded.
The exothermic Peak found in.  this steP. was recorded as the
crvsl-allizai-ion temperature (To) of -the LCP compositibn sample.Further,
the sample was heated again at a rate of 20'CiminuL. The endothermiC: .
peak. found in the final step wasas crystalline mei7ing -temperatUre (Titi
ofLCP composition . sample.. [0078] 10(.6)Flowabilitv TheLC.D. composition
wasinjectedinto .rectangular parallelepiped bar flow .die with a length of
l2 mm, a width of 12.7 mm and a thickness of 0.2 tm using an injection
molding machine .(NEX-1571E, Nissei iastic- 15industrial Cc., Ltd, Japan)
under the conditions shown in. TableS andlthe flow length of the LOP
composition injectedi= the bar flow die was Measured.  Mold  zemperaburs
.17n1-ection speed - FOiloW up3C M.--7a . ,-nressu.re -.Injection timesec
Cool time_ se-.  Screw . rotation u150 rbm sbe,eH 



Screwhack- oressure  [ 0-030,]  Example 4 and COmpaative ExaMplep  - - .7'
au' r-1-,r-~v'st a 1 _ no 1 Wile r 4L.wasused.  particles and ' :71 G
fibrous inorganic- ( class fiber,mixed.Thepadcsbv wef:..dht: of he "talc -
particles  and 1-..he fibrous inoraanic ii.1ier Iper 100. arrs b' vC1Oof
LC--E2 are shown in :able 4,, The mixture as 10.melt
-:.,:neadeusing='..twin-screw extruder__ _ e .Jeran Soeetivoric..q  - -
LTD. 



to .01 pellets dilauic--     --rvsta' Li_ne polymer a mposjtion.. [ 00511
D.e-fleation ber.---era.ture" under Iced. ( DT.1:7.Z ) , censcIe -  I,
flexura: strenar_h, flexural -modulus, _-  strenath,-crystaildne
melting-temperatare, crvsaoion ---emPera7"ureof one  36 polymer compoSition
we,re, assessed by the same procedures as those in Example 1: The results
are shown in _Table [ 0082] Table 4 0083] Examole 5 and Compatative
Examples 5-6 As a lipolymer,was used. Tcp-3, talc.=r1",--H.,c and the
fibrous inoro-aic filler (class fiber) were mixed. The Parts by weight of
the talc 10particles ant tne. fibrous inorcanicel- 100 parts by weight of
LC?-3 arc shown in Table 5The mixi-ur=-. was  melt-kneaded using a
twin-screw extruder (TEX-30, The Japan Steel Works, LTD.) to yield pellets
of. aliquid-crystalline polymer co=bsiti n. [ 0084] 



Deflection temperature under. load (DTiTh tensile strength, flexural
strength, 'flexural modulus izod impact strength, crystaline melting
temperature, 'crystallization temperature and flow lena-s.h of the
_iquid-cryst--,11'n= Polymer cpmposition were assessed by the
same.proceaures as 10those in Example _The results arc shown in Table- 3.
38 [ 0085] Table 5 Example5  . Example 3 ComparativelComParative, Example 6
LOP-3.-100 (p,..-,7-i-sby1,,Tiaht) .100 1.00 -a:-1 (parts by weiaht)  ---
2_0.3 33, . ,!-P,c2, 



(parts by weicht)  16.5.,0-D-_, ...).._, L.,.Hassfiber32,...,_, (Parts bv-
wefaht_ DTUL,1267.8,'),---7^ 13/..'7,. 268.0 Tensile strength1109 1 (YE-=,)
114 110 , Flexural strength., 157  . (MPa)  159 160 T.-'1avn -r...,.
1r---,-41,-.,,L-1..   



1    TZOdiMIDaCt.I C, C, '--'-' i Si-,--nal-h(J/m)'  DC  54 ",-
r-vsall'neMeltin339J9L_,/  temperature 2--c, C,-ystallization
1-nr=.-rai-ure'!--, 314   313316  Flow length 118.41.. 17.95118.21  [ 0086]



When. using any of LOP-1,. LCP-2 and LOP-?, the LCD comPositionS comprising
both Talc 1. :and Tait 2 .exhibited longer flow lengths, in other words,
improved floWability than those comprising only one ofc 1 or Talc 2.  '7.39
WHT. = CLA=MED liquid-crystallinepolymercomposition comPrisinc: .00 parts
by weight of aauid-crystal.1_ colviner an - -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 median particle
diameter of 5-100 um; and               talc particles (3) have an aspect
1-ai-o of 1.0-30 and 10a median particle diameter of 5-100 um;
wherein the weight ratio, of talc particles (A)/. talc particles (3) is
from 119 to 9/1. 2.The1 auid-crystalline . polymercomposition asaccording
to claim 1, wnerein the liquid-crvstallin .polymr is a wholly aromatic
liquid-crystalli e polyester resin. The. liauid-crystallinepolymer
.composition 9.0according to claim 1 or 2; wherein the li,uid-crystalline
polymer is 'a liquid-crystalline Polyester resin Consisting of the
repeating. units represented by the .formulae ( V )  



aromatic group. The Polymercomposition according to claimwherein Ar and Ar2
are one or more . - croups independently Selected from the following
aromatic groups (1)- (4) .    -105.Theliould crystallinepolymeroomposition
according to claim 4, wherein Ar1 osthearomatic croup' (1) and/or (4)
defined in claim A and Ar, i the aromatic croup  (1) and/or.(3) defined in
claim 4.. 15Theliquo c7-vstallinePolymercomposition. according to any one
of claims 1-5, which further comprises 1-150 parts by Weight of a fibrous,
lamellar crPowoery inoraanic fi11  per 100 parts bV w.--C.11+- of -Lhe
liquidcrystalline.polvmer  7.Thetolvmer -composition according to claim 6,
wherein the inordanic qer-ted from the group consisting Of glass fiber,
milled - glass, silica-alumina fiber, alumina fiber, carbon  fiber,
5.ac-amid fiber, -potassium titanate whisker, aluminium. borate  whisker,
wollastonite, mica, .araphite, calcium carbonate,  dolomite, clay, glass
flake, glass beads, barium sulfate, titanium oxide and a combination
thereof. 8.Theliguid7crystallinepolymer_position according to claim 6 or '7
wherein the inorganc  glass fiber. 



.molded article. obtainable by molding 1.5liquid-crystalline polymer
composition according to any one of claims 1-8. .10. The molded -ac-tide
according to claim 9, which is          =.1=c-td from the. group consisting
of switch,. relay, 20.connector,invertec-trans,coil bobbin, antenna and
substrate. 


