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ABSTRACT OF THE DISCLOSURE

Provided is low hygroscoplic paper obta.inablie- by
haat-pressing composite paper comprising a pulp component
and/or fiber component and, a liquid crystal -polymer filler

component made of a 1iquid crystal polymer exhibi Ling optical

anigotropy in molten estate, at a tamperature higher than the

. flow init:l,a-tion temperature of gald 1llguld crystal polymexr by
30°C or more. The low hYg:oscopi.c paper has also excellent

machanical strength aud heat reslstance, and can be used as
a substrate paper such as _a prep're.g particularly useful for

electric and electroniCC1rcuit boards..
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LOW HYGROSCOPIC PAPER AND METHOD OF PRODUCING THE SAME /

BACKGROUND OF THE TNVENTION
!‘ie.ld ol the Invention '

The present 'inven'l'.i.on relates to 1low hygroscupilc paper,
more specifically, to low hygroscopic paper comprising a pulp
component and/oxr fibar component and., a 1:!.qu1d cryslLal polymer
f:l.ller component made of a liquld crystal polymer exhibiting
optical anisotropy 1in molten state.

Description of the Related Art

- Paper is used in a lot of applications such as elcotric
insulation usee, preprag_, gsubstrate papar, filter materials and
.the like, 'ana conventionally, pulps and f£ibers of aromatic
' polyamide, icellulosa, pblyolefin and the like are tised. '

However, when paper .imé.te'rials dexidved from aromatic
polyamide and cellulose ara used, since these malerlial
themselves have high hygrOscopic:Lty , the resulted paper also
show high.hygrosco;ﬁni tﬁr, particu.l.arly._ in the ele.ctx:.i.c: and
slectronic fields, ‘hygroaco;:ioity is required to he radnced.

' On tha nther hand, there is disclosed a heuL.—resiStant paper
obtained by hcat-pressing composite paper ct:lmprising a pulp
compnnent and/or £iber component made uf cellulose, aromatic
polyamide and the like and, a liquid crystal polymer tiller
component made of a 1liquid crystal pulymer exhibliting optical

anisotropy in molten state, at a temperatrure near the flow




CA 02377421 2002-03-20

initiation temperature of ‘the above-mentionéd ligquid crystal
polymer (JP-A No. 9-’2108_9). . '

. However, this hea."l:-rasista.nt paper also has a problem of
manlifesting hygroscopicity arising from raw materxials.

. Under such conditions, the present inventors have
intensively investigated to provide low hygroscopic paper in
' which hygroscopicity arising from raw materials is reduced,
and resultantly ' found that low hygroscopic paper having an
excellently lower moistu:e absorption rate than expected £rom
additivity of raw mater:.als is unexpectedly obtalined by.
heat-pres sing composite paper which comprises a pulp component
and/or fiber component and, a liquid crystal polymer filler
component, at a spe.cific '.temperature, leading to c-ompletion

of the invention.

SUMMARY OE‘- THE INVENTION

Namely, tha present invention provide.low hygrascoplc paper
obtained by heat-pressing composite baper which c‘omprises. a
pulp component and/or fiber component and, a liQuid crystal
‘polymer f£iller component made of a liquid crystal polymer
exhibiting optical a.n:l.sotropy in molten state, .at a temperature
higher than the flow in:l.t'iation temperature of said liquid
crystal polymer by 30C or more. The present invention also
provides a branched licjuid crystal polymer filler useful as
a componentj.of 1:Lquid crystal polymer filler.

<
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DETAILED DESCRIPTION OF THE INVENTION

The low hfgrdscop-in ;paper 0t the present _izw-ention is
obtained by heat-pressing composite paper which comprises a
pulp compdnent Aand/or fiber camponent and, a ligquid crystal
polymsr Liller componenf made of a ligquid crystal poljmmr |
.exh:i.biting optical anisotropy in meolten staLa, and it ls
necessaxy that the heat press temperature iz higher than the
flow init+iation temperature Oof the above-mentioned liqgquild
crystal polymer by 30C or more. The preferable heat press
temperature is higher than the flow initlation tcmperatura of
the above-mentioned liq-uid crystal polymer hy SO'C to 200C.
More preferablY. the heat press temperature is higher than the
flow initiation temperature of the ahove-mentioned liguid
crystal polymer by 35C to 100°C. When the heat press
temperature ig lower ‘than a temperatiure of 30°C h:l.ghe:: Lhé.n
the £low init:i.a.tion temperature of the above-mentinnad li.quid
crystal polyme.r. hygroscoplc:l.ty arising from raw materials is
wanifested and hygroscopic paper having a lower moisture
absorption rate than expected from additivity of raw materials
is not obtaincd, on the other hand, when the heat Di:ess
tampe.rature 18 -toohign P det:.omposi Lionof rawmaterialsis caus.ed ’
undesirably. ' -

Here, the ¥low initiation temperature means a tempcrature

(C) at which the melt viscosity is 48000 poise when a resin
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heat-melted at a temperature rising rate of 4C/min is extruded
through a nozzle having an internal diameter of l mm and a length '
.of 10 mm under a load of 100 kg/cm®, using a £low tester, CFT=-500 -
type, manufactured b:} Sh.imadzﬁ Corp. -

As the composite paper which is to be heat-pressed, those
containing é liquid cry5tal polymer fliller in an amount of
usually 1% by weight or more 'and Jass than 60% by welght bgised
' on the total amount of .a' ligquid crystal polymer filler and a
pulp component and/or fiber component are used; ' Thié amount
is preferably 3% by weight or mQre and less than 50% by weight;
more preferably 5% by weight or more and less than 40% by welght.
When the amount of a ligquid erystal polymer is to'o small, the
effect of réducing moisture absorption rate tends to lower,
and when too lar_ge, the 'streﬁgth of the resulted paper tends
to low, na_mely; either case is not preferable.

The method of producing such composite pape'r. is not
particularly restr'icted; aﬁd usually, those made f:om papexr
materials comprising a pﬁlp component and/or fiber componenf
and. a ligquid crystal polymer filler component made of a liquid
crystal poljmer; exhibiting.optical a.n,i'sot..t‘opy’ in molten state,
are used. ' '

Here, though the pulp component and fiber component ére
not particularly restricted, itis prefarable touse thbse having
high moisture absorption rate, in view of affinity with water .

in paper making, and the like, and for example, this moisture

A
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absorption rate is preferably over 0.3.%. more preferabhly over
1%. Particularily, 1t is pre_ferable to_use thuse having a
molsture absorption 'raté of 3% ox morc.

‘As the preferable pulp component and fiber'componeut 1n
the preseul invention, Loxr ex@ple. : pulps and fibers made of
cellulose (wobd pulp), aromatic polyanids, nylun, a.romatin:
polyimide, arbmat:l.c -polYam:I.dc:i.mide, phenol f£iber, flame
ret.ardant polyaCrylonltrilé . DOLlY p-phenylenebenzobisoxa.zole
and the like, mixtures of two or more of them, and the lika,
are listed. Of them. pulp and fiber made of aromatic polyamide
are preferﬁbly used.

The form of a liquid crystal polymer fillexr component made
of a liquid c¢crystal polyiner exhibi ting optiCa.L anlsotrxopy in
molten state is noul particularly restricted, and this componant
preferably hag a trunk part in tha formof flat platé , and further '
preferably has a trunk part and branching parts extending from
the trunk part. In view OFf unifom d:l.spersibility .w.i.th Lfiberxr
and/or pulp in.preparation. of a paper matexrial, the specif-in
surface area of tne liquid crystal polymer f£illex component
is prefe;cably f::om 0.01 .to 2.5 m*/g, more preferably from 0.1
tno 2.0 m?/g. ' '

The thickness of a ligquid crystal polymer filler is from
0.3 to 30 fLwm, and prefarably from 0.5 to 15 4m, The thickness
ls further preferably frO.m 1l to 10 um. Whan the thickness 1=

too small, flllers tend to aggregate mutually, and when too
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lar:ga, projections and extraneous materials as dirt are formed
in the composite paper, undesirably. The liquid crystal po.l.yme:r:‘ ’
filler has a form oi a trunk.pa.rt and branching parts extending
from the trunk part, and preferably has a trunk part in flattened
form. According to the flat plate form of the trunk part., it
become easy to coat the Surface of pulp component and/or fiber
component by heat treat;t.ng' to preveul molsture absoxption, and
it is prefe.::able. Furthermore, existence of the branching parts
improve the compatibility of the liquid crystal poly_mer filler
with pulp component and/or fiber component in paper making.
The method of producing a liqulid crystal polymer f:l.ller
in the present invention :I.s. also not particularly restricted,
and it is preferable to produce the filler by pulverizing a
£ilm made of a ligquid crystal poiymer, By using Lhé £1llm, thé
trunk part in a filler can be maintain-ed easily in flattened
form and the thi'ckness' of the flattened trunk part can be
controlled easily. For example, when fiber, pellet and powder
are ground, the thickness and particle slze become ununiform
in some cases, however, in the case of a £film., the thickness
- of the trunk part in the form of £lat plate does not exceed
the thicknass of a £ilm, preferably . Further, in the case 0f
- a film, the thlckness can be 'decxeased by increasing drawing
rafio, and production of axtraneous materials such as _dirt and
the like in making composite paper can be 'prevented. '

The method of pulverizing is also not particularly
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restricted, and a beating method is preferably used. For
mechanical pulver:l.z:l.ng,' various grinders, mills, beaters,
Jordaus, refiners and the like, for example, are éffective1y
uged. In the casa of beating operation under Wet condi‘l:ioh,
it is also possible to use water, oil solution and surfactant
for the purpose of preventing tusion of raw material 'resins :
It 1s also possible to add alcohols such ae leopropanol., ethanol
and the like to enhance the wettability of the surface and make
progress of ' crushing more easy. Pulverizing progresses easily
1£ the length of eitner MD or TD is previously cut into a sizc
of 0.1 mm to 50 m, further praferably, about 0.5 mm to 20 mm.

Further, the method of producing a £ilmused for pulverizing
~also 1s not particularly restricted, and there can be used,
fdr example, £ilms or sheets obtainedaTdie 'method of extruding
and winding a molten resin from a T die and an inflation film
formati.on method of exttuding a molten resin in the form of
cylinder from an extruder equipped with an annular dice and
cooling and winding the ..e,;.;trude: rc'sin-, f:l.lms or sheets obtained .
by a heat press method or solvent cast method, and f£ilms or
sheets obtained by mono-axially drawing or bl-axially drawing
a sheet bbta.ined by an injection molding methbd and extrusion
method, a.nd.::l.t is preferable that fiber is not formed easily.
for formationof atrunkpartinthe formof flat plate » therefore,
1t 1s preferable to use a £ilm obtained by b:l.-axia;L.LY Qrawing.

Here, as Lhe bi-axial dra.wi-'ng method, an inflation method
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in which a molten body exfruded fromadie 1n the form of cylinder
1s expanded by a gas or tension is added to the éur’faca of the
molten resin even if expansion is not effected, iy most
preferably used. ‘ ‘

In tha inflation.metnod. a ligulid crystal polymer, for
example, is fed into a melt -cxtruder equippad -W:L'l:h a die having
an annlx1 Ar slit. and the polymer is melt-extruded al a cylindex
selting temperature of f::om' 200 to 380C, preferably £rom 230
to 3601., and a molten resin in the form of cylindrical f.‘i.im
is extruder toward-uppér diﬁectionor lowar direction :I:‘rom an
annular sllt Oof the thrudei:. The annular slit distance is
uesually frdm 0.1 to S mm, preferably from 0.2 ©O 2 mm. and the
dlameter of the amaular S1lit 1s usually from 20 to 1000 mm,
préfarably £rom 25 to 600 mm. ' The melt—extrudéd. molten resin
film 1s drawn along the longitudinal direction (MD: machine
direc'l:iom . Aand simultaneously. alror a!i 1nert vas, forexample,
a nitrogen gas or the J.:l.kc. is blown into th:i.s' cylindrical £1ilm,
thus tha £film can be expansion-drawn along .the t;'misverse
directi‘on (TD) vertical to the longitudinal direction. Also
when the diameter Of the cyllindrical film is,smﬁlle: than the
diameter df the ‘annual 'slit, blowing of. A gas into the film
can give tension SO that the cylindrical film is not shrunk
or 'contracted or wrinkled needlessly. '

' in the lnfla.tldn molding melhod, the preferable blow ratio

is over 1.0 and not more than 15, more preferably NOT less than

..................
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1.2 and not more than 10. When-the'blow ratio is more than
1, thickness of the obtained film tends to bedcme uneven,' and
i1t 1s not p'referable. The preferable MD elonga.ti on ratio is
over 1.5 and not more than 70. When it is not more than 1.5,
branching may not occur in a filler when the' resulted film 1s
ground, undesirably, and when nol less than 70, a :E:le formation
may be diffioult, undesirably. Here, the blow ratio means a
value obtained by dividing the diameter of a molten resin after
discharged from a dice port and expanded by the diamete: of
an annulaxr sJ.:i.t . TheMD elongatibn ratio meane a value obtained
by dividing the film pulling speed by the discharging speed
of a resin from an annular slit. '

' The expanded molten i:'es:l.n film can be pulled through nip
rolls; after air cooling or water cooling of the periphary.
' For inflation film forming, conditions which make the
cylindrical molten £ilmtoexpand withhavingauniformthickness
and smooth -surface. '

' The thickness of the £ilm is preferably from 0.5 to 15
m. When a £film materi_al 1s obtained as a raw ma'terial for
pulverizing, the thickness is not particularly restricted, bul
preferably fr.'om 0.5 to 100 um.' more preferably £rom 1 to 30
4m, further preferably from 3 ta 10 Um.

. In the present invention , a liquid crystal polymer filler
component made of a. liquid crystal polymer exhibiting optical

anisotropy in molten st-ate as above ls used. Examples of the

Y T
S L
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1liguid crystal polymer exhibiting optical anisotropy in molten
- 8tate include: polyes ters of Wholly aromatic tYpe' or' partially
aromatic tj{pe, poly.ester imides, polyester amides, and resin
compositions comprising thereof, etc. In the present invention,
a liquid crystal polyester or a resin composition thereof can
be used suitably, and awholly aromatic 1iquid crystal polyester
and a resin composition thereof are more suitable. Further,
it is suitable to use a liquid crystal polymer that ptoduces
' a £ iller having a.continuously usable heatresistant temperature
of 140C or more. . - .
The liqu:l.-d crystal polyester used in the present invention
is a polyester called "thermotropic 1iqu:Ld crystal polymer”. '
More specifically, examples thereof include:
(1) those c'ompris}ing a comb‘ina;tio,n of an aromat.;l.c dicarboxylic
acld, an aromatic diol,' and an aromatic hydrquca_rboxyic acid;
(2) t.hose comprisinga combination of diffe:ent kinds of aromatic .
hydroxycarboxylic acids; '
(3) those comprising a'combination of an aromatic d:i.carboxylic
acid and'a'nuclear-substituted diol; and .
(4) those OBtainable by the reaction of ap61yester such as
polyethylene terephthalate with an aromatic hydrbxycarboxylic
acid: ' '
and preferably forms an anisotropic molten product at a
temperatureof 400C or lower. Furthex:.. in p'lace of the aromatic

dicarboxylic acid, the aromatic diol, or the aromatic

| O
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hydroxycarboxy.lic.acid. ester derivatives thereof can be uséd.
The aromatic dic\arboxylic; \ac_id'. the \aromatl:l.c d.ioi.-_ and the
aromatic hydroi:ycarboxyilc acid may ‘have a subatituent: _such\
as a halogen atom, an alkyl group, an aryl g‘rou'p' or the like,
on the aramatic group. \

Examples of repeatingunits of the liquid crystalpolyester
lnclude the following (1) repeating unit _de.:r:l.vcd from aromatic
dicarboxylic acid, and (2) repeatingunit derived' frbm aromatic
diol, without being 1imited ther-eto'. .

(1) Repeating unit derivad from aromatic -a:l.carboziy.lic acid :

WO WO

The aromatic ring" in each of the above structural unit
may be substituted with a halogen atom, an alkyl group, an aryl

group or the like.

- 11 -
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(2) Repeating unit derived from an aromatic diol:

The aromatic ring in each of the above structural unit
may be substituted with a halogen atom, an alkyl group, an aryl

group or the like.
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(3) Repeatingunit derived from an aromatic hydroxycarboxylic

acid:

O'O'g]l" “[O‘O—g -

‘[oﬁ’ - TOC " ;

The aromatic ring in each of the above structural unit
may be substituted with a halogen atom, an alkyl group, an aryl
group or the like.

Liguid crysta.l polyesters including a repeating unit:

ot

are particularly preferable in heat resistance, mechanical
pro;)erties. and pr}ocessability, and those including at least
30 mole % of the repea.t';l.ng unit are ‘further- preferable.
Speéif:l.cally. combinations of the repeating units shown as the
following (I) - (VI) are suitable. Moreover, the wholly
aro,matic-po'lyester's other than (IV) 1s still suitable in view

of moisture proof property.
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(IV) _-
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(V)

Production methodéf the above liquid crystal polyasters
(I) to (VI) aredisclosed in JP-B-47-47870, JP-B-GS-SBOG , JP-B-
63-383%1, JI'-B 56-18016, and JP-A—2-51523; Among these,
combina.t:l.ons represe'n ted b_y (), (II), and (1IV) 'a:"c prefexrable ,'
and the combinations (I:) and (II) are more praferable.

In the present iunvention, a liguid Crystal polyaster
comprising: 30-80 & by ﬁo'le of repeating unit (a'); 0-10 % bY.
mole of repeatiny unit (b'); 10-25 % by molc of repeating unit

(c'): and 10-35 % hy mole of repeating unit -.-(d") ; 1s preferably

used for the field where high hcat recistance is required.
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o 1{-0‘,;‘ _
. ' ]

. )
AOR;
0 - 0 ‘
Ot @

O O | '
—[—0-—- Ar—0 + (d*)

(.In ‘the formula, Ar is a divalent aromatic group.)

(b')

As the divalent aroma.tic group of repeatingunit (d'), a aivalen{-.

‘aromatic yroup in the above atomatic diol is suitable., and a
wholly aromatic dinl is preferable for use where especially
high heat resistance is requ:l.re_d. ' '

In the liquid -crystal polyester [lllex of the p:csant
invention, from standpoints such as an envi ronmental problem,
4n the field required for easy aba.ndo.nment , such as incineration
after use,  a ligquid crystal polyester constitute'd with the
combination .Of elements of Ouly carbon, hydro_gcn and oxXygen
is used espccially prefarably, among the suitable combinations
required for each fields exemplified so far. '

In viewof moldabilityOf producing a ligquid crystal polymer

filler from the £ilm, the liquid crystal polyester composition

- 16 -
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compr.is:l.ng'a liquid crys.tal polyester (A) as a continuous phase
‘and a copolymer (B) containing a functional group reactive with
liquid crystal polyester as a dispersed phase.

' The component (B) used for the above liquid cry'sftal polyester
resin composition ie a copolymer having a func.tional' group
reactive with liquid crystal polyester. As such a functional '
group reactive with 1iqu:|.d crystal polyester, e.ny functional
groups can :be used as long' as it has reactivity with a liquid
crystal polyester. Concretely, exempllfied are an oxazoll'rl.
group, an epoxy group, an ami’n_o group, etc., and preferably
an epoxy group. 'I'he epoxXy group etc. may exist as a part of
other functional groups, and e,s such an example, a glycidyl
group is eiemplified. ' ‘

In the copolymer (B), as a method of introduc,ing such a
functional group into a copolymer, .it:l.s not limi'ted especially
and can be carry out by the well-known methods. For example,
It is possible to'introduce a monomer having this functional
group by copelymeriz 'a.t:Lon inapreparationstage of the COpolyrner .
It is also possible to conduct a grarft COpolmerization of a
monomer having this functional group to a copolymer.

Monomers having a funct:l.onal group reactive with liquid
crystal polyester, especially, monomers containing a glycidyl
group are used preferably. As the monomers hav’ing a functienal
group reactive with liquid crystal palyester, 'an unsaturated.

glycidyl . carboxylate and an unsaturated glycidyl ether

— )7~
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represented by the general formula

R—X—CHy—CH Ho
U \7 2

i5 used suitably.
‘Risa hydrocarbon group of 2-13 carbons having an ethylenica.lly-

unsaturated bond, and X is -C(0)O-, -CH;-O- or
om

Ags unsaturated :glycidyl éarboxylate. exempl_:l.f.iedare, for
example: glycidylaqrylate. _glycidyl methacrylate, .itaccmic |
acid digljcidyl ester, butene tri carboicyl’ic acid triglycidyl
ester, p-styrene gljrcidyl: darboxylate , étc. As unsaturated
glycidyl ether, ex_‘empiified are, for example: vinyl lecidyl'
ether; alljl glycidyl ether, Z-me'thyl allyl glycidyl ether ‘
methacryl _glyc:l.—dyl ether, styrene-p-glycidyl ef.her, ete.

Asunsaturated glycidylether. exemplified'are', for example : _
vinyl glycj.dyl ether, allyl glycidyl ether , 2.-~meth-jrl ally].
glycidyl ether, methacryl glycidyl ether, styrene-p-glycidyl '
ether, eto. ' '

The aboﬁre coPolymer '_ ('B) having a functional group reactive
with ligquid c:q.rstal‘ polyester, is suitably a copolmer ha‘ving-
0.1 to -30%’ by welight of a unsaturated glycidyl carbbxylate unit
and/ or a uﬁsaturat~ed glycidyl ether unit. -

Suitably, the above cop,o-lymer (B) having a functional group

8 -
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reactive .w:l-.th liqu;i.d c_:ystal'polye'ster is a copolymer having
a héat of fusion of crystal of less than 3J/9. ' Moreover, as
the copolymer (B), Mooney viscosity 1s suitably 3-70, more
'su:i._tably 3-30, and especially su:l.ta_bly 4-25.

 Here, Mponey viscosity means the value measured at__'lqo °C
using a large rotoraccbrding to JIS K6300. ~

When it is outeside the above rang}es, heat stjab:l.lity or
flexibility of the combosit:l.on may .de’té_r:l.orate. and it 1s not
o preferhble.

'l.'h;e above copolymer (B) hair:Lng a functional group reactive
with liquid crystal polyester may be eit-her a thermoplastic
resin, a rubber or a composition thereof. Preferable is a rubber\
which give a inolded body such as £ilm or sheet, having 'ekcellent
haaf stabi;ity and Elexiblilty. \

As‘ a method of introducing such a functional group reactive
with a 1iquj.d c:jystal- polyester into a rubber. it is not lim:l.ted
especlally and can be carry out by the well-_-known me}thd.d « For
example, it 4is p_ossibie to introduce a monomer having _the
functlional group by copolymerization in a preparation stage
of the rubber. It is also possible to cﬁoﬁduct a graft
copolymerization of a monomer having the functional ‘group'to -
a~rubber.‘: .

Concrete examples of the -co;p‘olynier (B) having a functional
group reactive -with linquid crystal polye_ster ,‘ ' as' a rubber

having epoxy | group.\ include a copolymer rubber of

49 -
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(meth)acrylate-ethylene-(unsaturated glycidyl ' carboxylate
and/or unsaturated glydidyl ether). o '

' Here, the (meth)acrylateilsan ester obtained fromanacrylic
acid or methacrylic acid and an alcohol. As _th.e alcohol, an
alcohol ha.ving 1-8 cjarbdns- is preferable, Concrete examples
of the (meth)acrylates, include methyl ' acrYlate, methyl
methacrylate, n-butyl - acrylate, n-butyl methacrylate,
tert-butyl acrylate, texrt-butyl methaci:ylate. 2-athylhexyl
acrylate; . zwethylhExYI . methacrylate,  etc. The
(meth)acrylates can be used albne or as a mixture of two. or
more therof.

In the copo.lyme'r rubber of the present invention, the
(meth)acrylate unit is suitably more than 40 and less than 973
by weight, more suitably 45 - 70 & by weight, the ethylene unit '
is suitably not less than‘sl% by weight and less than 50% by
weight, more suitably 10 - 49 % by weight, and the unsaturated
glycidyl ether unit and/or unsaturated glycidyl ether unit is
suitably 0.1 -30% by weight, more suitably 0.5 _ 20 $ by weight.

In case of outside 'the' above range, heat stability and
mechanical properties of the obtalned molded product, such as
film or sheet may become insufficient, and i‘l: is not preferable.

- The copolymer rubber can be prepared by usual methods, for
example, bulk polymerization, emulsion polymerization. .
solution polymerization, etc. using a free radical in:l.tiator;

Typical polymerization methods are those described in
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JP-A-48-11388, JP-A-61-127709, etc.. and it can be prepared
~under the existence of a polymerization initiatbr which
generates afree radical . at the pressure of more thanSOO kg/ cm? ,'
‘and the temperature of 46-300 C.

Examples of other rubbers which can be \mad-as copolymer-
(B) :anlude, an acry.‘l. rubber having a :Eunct:l.onal group react:l.ve
with liquid crystal polyester, and a block copolymer rubber
of wvinyl aromatic hydroﬁcarbon compound-conjugated diene
‘compound having a functional group reactive with liquid crystal |
polyester. ' ' '

The aci:yl rubber here 1s suitably those having at 1east .
one monomer as a main ,component selected from the compound

‘represented by thegeneralfo:mula (1)

HQC"':CI:H
(|3-..=o (1)
OR!

(in the formula, R® is an alkyl group or a cyano alkyl group

having l-la.carbén atoms.), the general formula (2)
Hzcm(,:H , - ' . ,

CNO - ' (2)
. O—R2-0—F o

(in the formula, R* is an alkylene group having 1-12 ca:r:bon'

atoms, R® is an alkyl group. having 1-12 carbon atoms.) ,. and

the general formula (315

Loife, Aty




CA 02377421 2002-03-20

=0 S

(in the formula, R' is a hydrogen atom or methyl group, R° is
an alkylené group having 3-30 carbon atoms ,' R® is.'an alkyl grdup
or derivative thereof hav_:l.ng 1-20 carbon atoms, and n is an
integer of 1-20. ) ‘

Concrete examples of .the alkyl acrylate represented dy the
above general £ ormula (1) :inc'lude , Eor example . methyl acrylate,
ethyl acrylate, propyl acrylate, butyl acrylate, ’pentyl
acrYlate. hexyl acrylate, octyl adryla.te',. 2-ethylhexyl
acrylate, nonyl acrylate, der:yl.acrylate, dodecjrl _acryla'te,
cyanoethyl 'acrylate. etc. .

Moreover, examples of the alkoxyalkyl acrylate represented
by the abové general fo'r_mula (2) include, for example., methoxy |
ethyl acrylate, ethoxy ethyl acrylate, butoxy ethyl acrylate,
ethoxy propyl acrylate, etc. These can be used alone or in
comblnation of two or mo:r:e, .a's a main compo'nent' oF the acrvl
rubber. .

As a composition component of the acryl rubber, an
unsaturated monomer which can be.copolymerized with at least
one monomer Selected from the compounds represented by the above

general formulas (1) - (3) can be used, according to

22 -
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- requirements.
Exampieé of such unsafurated monomers include styrene, 'd .
-methyl styreme, acrylonitrile, halogenated styrene.
methacrylonitrile. acryl amide, lmet-hacryl amide, vinyl
naphthalene, N-methylol acrylamide, vinyl 'acet'ate, vinyl
chloride, vinylidene chloride, benzyl acrylate, methacrylic
acid, itaconic acid, fumaric acid, maleic acid, etc. '
The suitable component ratio of the acryl rubber having
a functional group react:l._v_e_ with l_:i.qu:l.d crystal poljrés-t'cr is =
40.0 - 99.9 % by welght qf one monomer selected at least from
compounds represented by.th'e above general formulas (1) - (3):;
0.1~-30.0%by weight of unsaturated glycidyl carboxylate and/oxr
unsaturated .glyc:l.d'yl ether ; o 0 - 30.0 % by weight of one _mondmer |
which can be copolymerized with the unsaturated monomers
selected atg least ftom the .compound répresented by the above -
general formula (1) - (3).
If the component ratio of the acryl rubber 15 within the |
above range, heat resistance, impact resistance, and mold
processing property of the composition are good, and' it is '
preferable. . '
- The preparat ion proqess of the‘ acryl rubber isnot éspeciaj.lly
1im:l.ted, "an\d well know'-n:' polymerization method 'describe‘d, for
example, in JP-A-59-113010, JP-A~62-’-64869. - JP-A-3-160008, or

WO 95/04764 can be used. It can be prepared under the existence

of a radical initiator, by emulsion polymerization, suSp.énsi.On
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polymerization, solution poiymeriZation, or the bulk
polymerization.

Suitable examples Lhe block copélymar rubbe:r: of vinyl
aromati.c hydrocarbon compound-conjugateddiene compound -having
' the above functional group reactive with 1liguid crystal
’ polyester include: a rubber which is obtained by époxidlzation
or a block cupolmer compriSing (a')' gcguence mainly consisting
of v'inyl ar@mati c hYdrocarbon compound, and (b) sequence mainly
cons:l.sting of conjugated diéne compound; or a rubber which is
obtaihed by epoxid:l.zation of a hydrogenat&d product of said
block éopolymer* . - .

' Examples of the vinyl aromatichydrocarbon Compound include,
for example, styrene . vinyltoluene, divinylbenzene, a-methyl
styrane,'p—m_etnyl sty._r:eué , vinyl naphthalene, ctc. Amongthem,
styrene is suitable. Examples of the conjugated diéne compound
include, for example, butadiene, isoprene, 1,3—pentadiene,
3-but'yl~1.3~octadiene,‘ et¢. Butadiene and isovprene are
suitable. ' . . |

Tha hlack copolymer of vinyl aromatic hydrocarbon
compound-con jugatedd:l.ene compound or thehydrogenated prod.uct
thereof can be prepare-qby the well-kuown methods.. :Eo:ﬁ exainplc, |
as described in JP-B-40¥23798, JP-A-59-133203, etc.

' AS a rubber used as cho1ymer (B), copolymer rubber of
(meth)acrylate-ethylene- (unsaturated glycidylcarboxylate '

and/or unsaturated ylyclidylether) is suitably used.

- 24 -
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- A rubber uged as copélymer -(B) ils vulcaniz.ed-'acaording to
requlremen;s. 'ano. .11: can be used as a vulcanized rubbex.
Vuléanization of ' the above  copolymer = rubber of
l,meth) acryvlate- ethylene- (uns aturated  glycidylcarboxylate
and/or unsaturated glycidY1ather) ls attained by us:l.ng 'a .
| polyfunctlonal organilc ca.rboxyllc acld, ﬁ, polyfunctional aminc
compound, an imidazole cbmpdund. ato. ., without 'being _~.I.1m:l.ted )
thereto. ' ‘ '

As a concrete example of a copolymer n_aving a functional
group reactive with 1121.11‘& crystal polyester (B), examples of
a thermopla‘st ic res in having epoxy group include an epdxy group
' containing ethyle-né dopolfﬂner ccmprisings (a) 50 - 99%‘by weight:

of ethylene ﬁnit. (b) 0.1 - 30 ¥ by weighl of -uusa.turated
' glycidyloarboxylate unit -a'nd./ orunsaturatedglycidyletherunict,
preferabliy 0.5 - 20 1 b‘i Weight; and (c) 0 - 50 % by weilght
of ethylenically uns.atura_ted ester compound unit.

' Examples o‘f the el-.hylenica.ll;r unsaturated eater compound
_(c) ':i.nclude' vinyl QS'ter- of carhoxy.l.lc acia and alkyl este: of
e, B - unsaturated varbuxylic acid, ~at,¢. suchas: wvinyl adotat.e,
vinyl propionate, imathyj. acrylate. ethyl -acrylale, butyl
acrylate, methyl metha.crylate,. cthyl methacrylata, and butyl.'
methacryl,a.te'. V-i'nyl.' ace'-_l:ate. methyl acryla.t;e and ethyl
adrylataarc especially p#cfcrable. '

Concrete examples of the eboxy group containlng awylen& -

copélymcr inolude , for example, a copolymer comp‘r‘i' singethylena
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unit and giiyc'i_dyl merthacrylate unit. a coDolYmer comprising '
ethj'lene unit, glycidyl méthacrylate unit and methyl acrylat.e
unit, a copolymer comprising' ethylene unit. glycidyl
methacrylate unit and ethyl ac::ylate unit, and a copolymer
comprising ethylene u_nit . g,chile methacrvlate unit and viayl
acetate unit cto. .

Melt index (hereinatter referred to as MFR. JIS K6922-2,
at 1590 °C, 2-161:9 1o'ad)' of thc cpoxy group contalning athylene
copOlvmer is SUitably 0.5--'1009/ 10 minutes, more 'prefe::ably
2-50g/10 m:i.nutes . Although mélt index may be outside this range
When the‘ melt iiuaex is moré than 100g/10 minutes, it is not
praferable in re.spec.t’ o méchanical physical propexties of ?the
composition. When the melt.indexfis less than 0.5 g/ 10 minutes.,
compatihility of component (A) with a 11Quld crystal polyester
is infcrior and it is ndt pteferable. ‘ '

The epoxy g_'roup containing ethylene -ct.apulymer has suitab‘ly- '
a bending shear modulus of 10 - 1300 kg/cm?, mére suitabhly
20-1100kg/cm’. When the bendixﬁg shear mudulus is outsiae the
‘range, mold'p:ocessing property and mechani ﬁa‘l prope‘rties aof
the composition may bescome inadequate.

The epoxy group caontaining ethylene copolymer is
manulac !;u:;ea ‘by high pressure radicalpolmerization mér_th'od
of co;:olyme::l.zing.ﬁsually an nnsaturated epoxy compound and
ethylane , under | ex_istence of a radicnl | generating agent, at

a pressure of 500 to_ 40_00 atm and at 100-300 C, und.er exlstence
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or un-existing of a suitable solvent and a chain transfer agent.
It :Ls manuf.:actured also by a method of conductiang mo_lt_en graft
copolymerization :I.n an 'cxtruder. mixing an unsaturated epoxy
compound and a radical generating agent with pdlyethylene .

The above liquid crystal polye_sterresin' composition is
.suitab.l.y a_ resin composition comprising (_A). & 1iqu:l..d_orysta1._
polYeater ag continuoue phase, and (B) a copolymar having a
functional group reacht:l.ve with liquid ecrystal polyeéter as
dispersed phase - When liquid crystal polyester isnot continuous
phase, gas barrier property, heat rcsistanoe, etc.. of a £1lm
comprising the liquid crystal polyester resin. composition may
fall remarkably.

In the resin composition of the copolymer and the liguid
crystal polyestecr havingsuch a-functional,group, althaugh
details of the mechanism are unknown it is thought that areaction .
occurs between components (A) and component (B) 4in " the
composition, ‘wh:Lle' compdant {A) fbms continuous phase,
component (B) disperses minutely. thus fha moldability b:E the
combosition is improved. .

:One embodiment -of the'.above liguld crystal polyes‘ter résiu
composition is a ::e.fsin composition camprising'_ (A) a liquid
erystal po]iyes:ter of from 90% by weight to less 'thanlOO% bY..
weight; suitably from-QS% by weight to less than 100% by wei,ght, :
further suitably 97 to 99.5% by welght, further morxe suitably

90 to 99% by weight, and;_ ( B) a copolymear having a functional

- 27 -
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group reactive with liqguid crystal polyester of from,more than
0% :by welght to less tnan 10% by weight, ‘su:l,t-ably from more
than 0% by 'we:l.ght to less than 5% by weilight, furthar suitably
O- 5 to 3"% by weight, fufther more suitably 1 to 2 % by weight.
- When component' (A) is lessthan %0 ¥ by weight, the obtained
liquid crystal polymer Filler Tends to have less amount of
branching, undesiraebly. . '
Well-known method can be used as the method of manufacturing
suchaliguid crystal polYester resin comp.osition . For example ,
each component 15 mixed :I.Ii a solution slale, and then evaporating
the solvent, .or precipitating it in ¢the so‘l.vant. .F'rom a
industrial standpoint . amethod cf melt-kneadingeach component
of :the aboire composition in molten state 1s sultable. For
mell:-kneading, currently gcnerally used kncading machineg such.
as an e.x‘l:ruder having single or twin SCrews ahd-vai‘ious kinds
of kneaders, canbeused. H':Lgh kneadingmachine having twin-screw
ls especially pretferable. ' . o
In melt-kneading, thq .setti'ng temparature of the cylinder
of kneadihgmachine,is suitably;in the range of 200F380'T3.
more suitably 200-360 T, and further more suitably 230-350 C.
In-kneaalng,'each'componeuL.may be:mixed unifdrmly by a |
machine guch as a tum’blingmixerfor.a Hensche;]. mixar heforehand.
A method can be used 'a_s well, where each component may be
quantitatively supplied separately into a kneading machine,

with owmilting the previous: mixing, if necessary.

- 28 -
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To the 11quic‘l crystal polymer used fo.r 'I:he pragant
'invantion variouq 'lcinds of ad.ditives such as o.r.ganic f:.ller,
antioxldant, heat stabilizer; light etabilizer, £1ame
retardant, lubricant, ant::.sta'l:ic agent, inorxganic or organic
-colorant ;r:usl.. preventa.ves croasl:l.nklng agent, foa.m:l.ng agent,
fluorescent agent, surface smootn.‘.l.ng agent_,‘ :.u;::aoe gloss
inprover, release modifzie:'s suchas fluoropolymer, atc.. can
be -Fmrther added in the manufacturing process, oz:t.he "subscqucnt '

process according to regquirements.

EXAMPLES

" The £ollowing produc I:-ibn examples, mr.umPlcs a.ndcomparat ive
examples will descrz.be the praqant invention further in de Lall
below, without being l:.m:.ted thereto. Measurements and test
in examplas were ca rried out according to the folluowlngmethaods.
<Filn th:l.c::kness> .

The film thickness was measured using DIGIMATIC Model MG-4
manufncturéd by Topro Kikaku K.K. The film thidkness was
measured at five polnts on a sample piege ol 20 mm- 50 mm, and
the avcrage value was used as the f1im thlclcness..‘ '
<BET specltlc'surface.&rea>

'I'hé specilfic surface area was m.aasured bY' a BE‘I' one point
method using nitrogen as an adsorption gas by Flow Sorb 112300 '

manufa.otu:r:ed by Sh:l.madzu cOrp
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<Method of measuring heat registance of film)

Films were placed in a hot air oven kept at 50C, 1007,

150C, 200T ana 250C, and taken out every 500 hours from O

hour to 2500 hours, and kept in a constant temperxature and
constant humidity room (23°C, 55% RH) for one day, then, tensile

strength along the MD direction (accordin’g to _JIS' C2318) was

measured, to obtain a curve showing dependency of strength on

time. Therefrom., a time at which the strength is half of the

strength at 0 hour was jud\g\e_d at each 1_:empe:|:faiu:u_.r';e‘.'r then, the

resulted times (half life) were plotted against températﬁré.,

to obtain a curve, and 'thé-.tamperat_ure when the half life is

40000 hours was adopted as a continuously usable heat registant
temperature.

{Freeness)

The freeness was measured using Canadian Freeness Tester

manufactured by Kumagaya Riki K.K. according to JIS P8121. 6

gof a completely~dr'ied- sample was dispersed in 2000 ml of water,

and th:l.s dispersion was d:n.vided into two halves and the freeness

was measured twice, and the average value was usedas the measured

<Measurement of bréaking' length>
The breaking length was measured according to JIS P8113.

<Meésurement of wet breaking l'en-gth after 1mets‘i‘on into HEK>

- Paper after heat press was :I.mmersed in MEK (methyl ethyl'

ketone) until the whole body was :I.mmersed left for 2 seconds, |
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then, taken out to _meas;‘ure the tore length .
Moisture 'absorption rate>

Paper thainedby“ paper making was Lhermally dried at 120C
for 2 hou:§ in a "h‘ot air over; ‘and the wiqht megsurad at this
point was :eprasente_d by A, and this, paper aftér heat:l.ng was
allowed to Sfand stillina rqu Kept under cpnstmt tempe:#LuL'a
ana constant humidily controlled at 20T emd 70% RH, and the
weighi-. measured after 24 hours was represented by B, and the
moisture absorptio’h rate- .'wa,s ' dalcula,ted according to the
following romulaf.' ' .

‘Moisture absorption ratc (%) = {(B—AJ/B}‘XIJ.OO
{Form of filler) ' ‘

| Fillers were;photographed_'_. by a microscope equipped with
a gauge, 16 pieces ol ril.lérs were selected in the view, and
the longitudinal and transvarsal lengths were :mea\s‘ured\and
avéraged. The thickness was ‘measured by abrading a filler
embedded with epoxy andobserving the section 'by an electron
r'n:".c::ose_o'pef.' - B \ \

<Water vapor permeabilitv>
Water vapor pemeability was measured accqrding to JIS 20208

(cup method).

Production Example 1
Production of lif-id‘ crystal polyester A-1

8.30 kg (so_mo;;)_ of p—acetoxyben_zoic acid, 2.49 kg (15 mol)

- 31 -
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of tarephthallc acid, o ..83 kg '(5 mnol) of isophthalic acidan'd.
5.45 kg (20.2 mol) of 4,4 -diacetoxydiphenyl were charged into
a polymerization vessel eqnipped with a stirring blade in the'
form of comb, and the mixture was heated while stirring under |
a .nltrogﬁﬂ gas -atmosph_arerand polymerlzed at 330C for 1 hour.
The polymerization .w'as éffect'ed under ihtensé stirring while
liquefyi;iq é.n acetlcacidgas by- produced du::l.ng this proccdurc '3 .
and recoveiing and removing the gas. Thereafter, the system
was cooled gradually, and Lhe polymer resulted .at 2007T was
removed out of the system. 'The‘resulted polymer was ground
by ahammermill manufactur_ad by Hoaokaﬁa M:Lcron Coxrp.. toobtaln
particles of 2.5 mm or'lless. These were further treated at
280C Lor 3 hours under a nitrogen gas atmosphere in a rotary
kiln, to obtain a whole dromatic polyester cbmposed of the
fqllowing repeating unit, in thé_ form af particle, na.ving a
flow initiation temperature of 324TC.

Hexe, the flow initiation te.mpérature means a temperature '
(T) at which the melt viScosity is 43000 poise When a resin

heat-melted at a temperature riging rate of 4“C /m:i.n LS extruded

through a nozzlc of an inner diameter of 1 mm and a le.ngi-h of
10 mm tinder a load oLt .I.UO kg/cm . USlng a flow Les ter CrT-500
type manufactured by Shimadzu Corp

Hereinafter, tne resulted 1:l.qu1d crysta.]. polymea. :Ls

ubbrev:l.ated as A- 1. 'I'hi:,..' A-1 showed optical anz.sotropy ar

temparatures of 340C or more under pressure.
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60:1 5':5:20 .

Production Exa.tnple 2

er (B)

ProduuLlon o£ rubber,.co.01 
According to a matﬁad describediin JP-A NoO, 61-127709.

Examnple 5, rubbex of -methyl aoryla.'l:e/éthylene/glycidyl

mathacrylate=59.0/38.7/2.3 (ratio by weighl) having a Méoney

vigcoosity Of 15 was obtained. Hereinafter, 'l'he resulted .L:Lqu::.d

_crystal polymer 1is abbreviate.d as B-l.

Production Example 3

production o liquid cr'bLal polyme; flllar (C)

A-1 produced in Production Example 1 a.nd B-1 Droduced in
Productiovn Example 2 were melt- kneaded at a aompoundz.ng ratio
.of A-1:B-1 of 97% by ws.n gh'I: 3% bv we:l.gh‘t using a twin-screw
_ extzuaer TBX~30 type_manufactured.by'Japan;Steel‘Wbrks Ltd.
at acylinder ﬂettn.ng temparature of 3501 and a screw ravolut:Lon

of 250 Ipm, to obtain a l:l.qu:.d cry..tal polymer ragin compos:.tion -
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pellet. Thispellet hadaflowinitiation temperature ;of 324 T
and showed optical anisotropy at temperatures of 343°C ‘or more
undex préssure. ' - .

The rasnlted pelle't was melt-extruded by using a

single-screw extruder of 60 mm ¢ equipped with a cylindrical

‘die at a cyl:l.nder setting temperature of 350C ana. a screw

revolut:u.on of 60 rpm, and the molten rasin was extruded toward

'upper d:.rect:.on from a cylindrical dle having a diameter of
50 mm, a la.p interval of 1. 0 mm and a d::.e setting temperature
of 348C, and dried air was pressed into a hollow portion of
the rasulted. cyl:l.ndrical £ilm to expand the £ilm, .subséduently.
the film was cooled. then, passed through nip rolls to glve
a £1lm. The blow ratio was 1.8 and the draw down ratio wus"
58, and thr actually measurcd average thickness of the £ilm
was 10 ﬂm, - Hereinafter, the rasulted £film exhibiting optical
anisotropy in molten state is abbreviated as F-1. F-1 had a
common hea.t . resistant Temperature of 165°C. The mo:l.s Lure
abaorption' rate was 0.04%, ' .

F-1 was cut by a shreddar of which width was contrCJ.led
to 10 mm, along the direct:.on (hereinafter this d;x.rect:l.on may
be referrea l.u ay TD d;l.z.ection) vertical to the £ilm pulling
direction in film formation (herainafter, this_ direction may'
be referred to as’.MD direction) . ' 100 g of this cut product
wasi dispersed in 2000 g of water. Subsequently, the disk ‘

interval of KRK high concentration disk refiner manufactured

- 34 -
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by Kumagaya Rilkli was controlled 0 mm, and the interval was
enlarged from this posi.tion., to caontrol the read value Of_ a
' cavity distance meter to 0.12 mm, and thié dispcrsed sample
wasé pasged -l:hrough this .Five time's' ror beating. Tnerearter.
the sample was dried to obtain a f:l.ller G-1. The resulted
G-1 was observed with a microscope, to flnd a 't:runk part in
flallened form and branch:mgs in the form of :Ez.bril extending _
from the trunk part, and the. measured. specifio surface area
was 0.8 mzl g. However, thc thickness of a thick part was about
10 /im, reflacting to jthe..fi.l.mthickness . The treenass w:us 7350
ml. .

This di_spersed sample was passed through this ten times
for beating, and dried, to obtain a fillar G-2. The resulted
G-2 was observed with a microscope, to f£ind a trunk part in
the form of flat platea and.branching in the form of fibril
extendn.ng :Erom the trunk part, and the maaeured epacific surface
area was 1. 4 m2/g. However, the thickness of a thick parl was
about 10 &, .r.'eaflécting to the £1ilm 'thickneaa.' The freeness.
was 726 ml. ‘
Examplc 1

G 1 and comnerc:l.ally cwaa.lable aramid pulp ('I'wa.ron 1094. _
manufaoturcd by AKZO Novel. specific surface area, 4.55 m?/g:
treeness 683 ml ; mo;l.sture absorplion ra.te, 4, o%) were mixed

at a we:l.ght rat:.o of 50:50, and tha.s mixed product was subjected

O paper mak.a.ng et S50 g/mé, to obtnin composite papcr. This .'
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compo-site. paper h&di a b:l:e,aking length of 0.15 Km. and after‘ |
this composite papez- was haatﬁprassed at 360"(, and 100 kg/cm”,
to obtain he,at resistant paper. The bre.a.king length of this
was 1.05' Km. The-'-bréaki.ng length after :meers:.on 1n MEK was |
0.91 Km. The mo.l.sture absorption rate was 1.6%. 'J.‘he value was
less tha.n thai- axppcted from addltivz.tv of the :aw materials
(4. 5%2:50/100 + 0. 041:40/100 = 2.27%), which shows axcellent low
hygroscop-r (o} 1'y
CQmparative Example 1
- The same procedurse wa.s oouducted as in Bxa.mple 3 cxcept |
that the heat press tempcrature was 3501 The breakn.ng 1 angth
of this heat ::es:l.s_l.mxl: .p\aper was 1.00 Km. 'i'hc.\ b'reak:l.ng length
'aftc.‘r:, immersion into MEK was 0. 8:9 Km. The moisture absorpt:!.on .‘
rate was 2 3%, which was as the same 1avcl with that aw:pected
from additivity of the raw mat,er:l.a.Ls. '
Cumparative Example 2 | -

Cc.mmercially avai.l.able aramid pulp ( 'I‘wa.r.uu 1094
manufactured by ARzO Novcl) wae used alone and subjec:fad to
papar making at 20 g/ m? « TO obta.'l.n aramdid pape:u » The br.eak:.ng |
length of this m:am:.d paper was 0.41 Km, and aftér this papsr

wasg heat-pressed at 350C and 100 kg/cm’, the bzeak:l.ng leugth'
wag 0.66 Km. The .br‘e.a_..l-:‘;l.n_g length aftar immersion in MEK was

0.54 Km. The moislucre absorption rate was 4.5%.
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manufacturéd by AKZO ‘,Novel ) were Imi‘xed at a weigh.t' ratio of
50:50, and this mixeﬁd product was .subj_e,cted t’b paper making' .
at 50 g/m°, to obtain composite paper. This composite paper
' 'ha.d a breaking length of O, 19 Km, and after this compo-site paper
washeat-pressedat 370'°C and 100kg/cm?, toobtain heat -resis.tant
paper. The breaking length of this was 1.20 Km. The breaking
1ength after immersion in MEK was 0.96 Km. The moisture
' absorption rate was 0.9%. The value was less than that _expécted
from addit:l.vitY of the rawmaterials (4.5%x50/100 + 0.04x50/100
= 2.27%.) , which shows excellent low hygroscopicity.
Example 3
'2000 g of a polycarbonate (grade name: 200-.20) -manufactured
by Sumitomd Dow K.K. ahd 200 g of G-1 obtained :Ln 'Product'ion'
Example 3 were melt-kneaded by using a PCM -twin-Screw -kn_eadin'g
extruder at a cylinder temperature of 280C and a screw
revolution of 150 tpm, to obtain a liquid.crystal pOlycarbonate
~resin composition pellet This pellet was processed by a press '
mak:hine.jset at 300C to make a' sheet, and this sheet showed
a water vapor permeability of 9.0 g/m2 24 hr. .
Comparative Example 4 .' . .
"A substance. :Ln the form of sheet was obtained in the same
manner as in Example 3 except thét G-1 was not added. This
sheet had a water .vapor permeability of 11.' 4 g/m®* 24 hr.

.According to the present invention, low hygroscoplc paper

in which hygroscopicity ,ariSing from raw materials is reduced
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can be provided, by heat-pressing composite paper comprising
a 11qu:!.‘d.. grystal polymer a.nd a  puJ.p comp;::nex;t and/or f:_l;be::.
compom.?.nt, at a specifi& tcomperature higher than the flow
initiation -temperature af the liquid crystal polvmer by 30C
Or more. éarticulérly,, since low hygroscopic pap\,er having
remarkably low hygro-s_cop-icity 1s obtained even from raw |
materials having high hyg’ros'a.opiéity, for Qxample, polyamide,
it is further adva.ntagebﬁs to use a raw \material having high
hyg::o_soopic:l.ty. Low hyg:osc09ic paper obtained from polyamide
nqt only has raum.r:k;ably 1¢w hy.gro_scopic:l.i‘:y,. but alsoxexca',llent
in strength and hea'.t' res\"i stance, and can be use'd. as substrate
p'apé.r suchasa prepreg and 'the_' J.ik’e used particularly inelactric
and electronic .c:l.rcuit b}oards. ﬁoreovar,; the lliquid c.r.'ystal
polyme:l: filler has é:?cel“lent dispexreibility with other resin,
and also has improved gas barrier property. Furthermore, when
a thin paper-like moldedj." body is produced," the'problems oF
projections and' e'x:r.an_eou._s matezrials and the like can bc

dissolved.

" _ 38 -
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What 1a claimed ie:

1. Lowhygroscopicpaper obtained by heat-pressing composite

paper which comprises a pulp component and/or fiber component
and, a liquid crys-talpolymer filler component made of a liquid
crystal polymer exhibiting optical anisotxopy in mo) tan srate,
at a temperature h:l.gher t'h-_an the flaw '-1n:l.tia1:i_on tempexaturc
uf sald liquid 'crystal polymcr by 30C or more. _

2. The low hygroscopiloc paper according' to CIuJ;m 1, wherein
the comgqaite paper is ma,d.e £from a éape.r material comprising
a pﬁlb compo’nent wndldr .Cibea: component and., 2 liqu.:i..d crystal
polymer filler component mada of a ligquld crystal polymex
exXhlbiting ogtiéal aniaétropy in molten state. '

‘ 3. Tha low herosCopic__ paper according Lu Claim 1 or 2,
wherein the pulp componcnt émd/ or fibet componeant has amailsturae
ahsorption :r:ate of over 0.3%. ' .
4. The low _hygroscopicﬁ paper accarding to C.:Laim l. wherein
the liqulid crystal pulymér' Lillexr is con‘tained.x in an amount
of 1% by waigh}t or more and less than &60% by weight based on
the. total amouni of the liguid crystal polymcr £iller and the
pulp component and/or fiber component.
5. The louw hygroscopic pa.pér adcotding to Clam 1, wherein
the liquid crystal polyme.r filler has a trunk part in the form
\ bf— £lat pléte ;.n.d a specific surface area of frofn 0.01 to 2.5
. . | .

6. The low hygroscop‘i.cjpaper according to Claim 1, wharain

- 39 -
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the liquid cryst‘al polymer filler is obtained by pulverizing
a film- s’haped form made of a liquid crystal polyme:b exhibiting
optic’ﬁl anisotropy in molten state.

7. The low hygroscopic paper according to Claim 6, wherein
the film-shaped form is obtained \-by inflation £film-forming a
liguid crystal .polymer exhibiting optical anisot~ropy in molten
state. '

8. The low hygroscopic paper according to Claim 1, whereln
the ,lilquid crystal polyn\x\er é:ﬁhibiting optical anisotropy in
molfen state -'i_s a liquid crystal p‘olye.ste:r:.

| '9 - The low hygroscopic paper according to Claim 1, wherein
the liquid crystal polymaj: exhibiting optical anisotropy in
molten state is a l‘iquid crystal polyester resiﬁ compositiori
comprising a liquid crys-tai polyester (A) as a continuous phase
and a copolymer (B) containing a functional group reactive with
liquid crystal polyester as a disperséd phase.

10. The low hygroscopic paper according to Cl-aims wherein
the ligquid 'cryst-al polyester resin composition is obta’.ined by
melt.-kneading theligquidcrystal polyester (A) from90%byweight
o less than 100% by welght and the copolymer (B) containing
a function:_al group reactivé with liquid crystal polyester from
more than 0% by weight and less than 10% by. welght. ' '

11. The low hygroscopic paper according to Claim 1, wherein

the pulp and/ox fiber component comprises at least one selected

from aromatic polyamide, nylon, aromatic polyimide , a.romat'i_c
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polyamideimide and cellulesc.
12. A prepreg obtained. by using the low hygroscopic paper
accoxrding to any ona of Cla.:l.ms l to ll. »

13. A methﬁd of prod’ﬁcing .l..ow' nyﬁroscopic paper in which
a \compoa\itc paper .comp\r:i.'s_ing a pulp component and/ox :E:I.bei'
combonent an.d.? a liquid crystal polymer filler component made
of a liquid crystal polymer exhibliting optioal anisotropy in
molten state 1§ heat-presSed at a temperature higher than the
£low initiation tcmperature of said liquid crystal polymex by
30C or more. . ' \

-14. A method of reducing the moisture absorptinn rate of
papex ;L'n which a coinpo.site paper comp&:is:l.ng a pulp cbmponent
a.nd/'o.r fiber component and, A Tiquid crystal polymer Filler
component mé.dc of a J.iquid crystal 'polym'e: cxhibiting optical
anisotropy in molten sta.té 1s h’e'at-‘*pressed at a temperature
highci than the flow initiation temperature of ' said +iguid
crystal polvmer by' 30 C or mors.

15. A branchod liqﬁ:i.d. cxrystal polymer filler comprising
aliquid crjrs tal ipolymer. exhibiting optical 'ariiso L.L'upy Limullen
state and having a trunk part in flattened form and branching

parts extending from the trunk pact.

Fcher_s’tonhaugh& Co.
Ottawa, Canada
Patent Agents




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims

