LI QJI D CRYSTALLI NE RESI N AND MOLDED PRODUCT THERECF szfol'l'éég .”L,‘
BACKGROUND OF THE | NVENTI ON Fi el’d of the Invention: Th nt
i nvention relates to an inproved liquid crystalline resin, and nore
particularly, to a liquid crystalline resin and a nol ded product thereof

I nproved in color, hydrolytic resistance, and heat resistance, with
reduced evol ution of acetic acid during residence in the nolding machine.
Description of the Related Art: Plastics havi ng new functions have
recently been LIRWAD GRIGTHREINE BESEN ANR: MOLPER: PRODUGT MEEREQF

sophi sticated technologies. One of themis an optically anisotropic liquid
crystalline polyrmer characterized by nol ecul ar chains arranged parallel to
one another. It is attracting attention because of its good flowability

and mechani cal properties. | nBAGEGRQUND, OF THE| ENUERREQNasi ng use for snal |

mol ded products in the electric and electronic industries and the field of
of fi ce machi nes afitedguiofnEhe EAveReRMT of its high rigidity. Known

exanpl es of |iquid c&ystalline pol ymers are_given .
The present invention relates to an improved liquid

cryétalline resin, and more particularly, to a 1iqﬁid
crystalline resin and a molded producf thereof improve& in
éolor, hydroiytic fesistance, and heat resistance, with
reduged evolﬁtion of acetic acid during residence in the
molding machine.

Description of the Related Art:

Plastics having new functions have recently been
developed one after another to meet demands for sophisticated
technologies. One of them is an optically anisotropic liquid
crystalline polymer characterized by molecular chains
arranged parallel to one another. It is attracting attention
because of its good flowability and mechanical properties. 1In
addition, it finds increasing use for small holded products
in the electric and electronic industries and the field of
office machines and equipment on account of its high rigidity.

Knbwn examples of liquid crystalline polymers are given
below.

* ‘a copolymer of p-hydroxybenzoic acid and polyethylene
terephthalate. (Japanese Patent Publication No. 18016/

1981)



bel 6w. * a copol yner of p-hydroxybenzoic acid and pol yet hyl ene

t erepht hal ate. (Japanese Patent Publiicati on No. 18016/ 1981)

2 -a copolyner of p-hydroxybenzoic acid, polyethylene

t er epht hal at e, aromatic di ol (such as 4, 4" -

di hydr oxybi phenyl ), and aromatic dicarboxylic acid, with | mpr oved
flowabiity and heat resistance. (Japanese Patent . Lai d- open No.
30523/1988) * a  copol yner of p- h¥dr oxybenzoi c aci d, 4, 4" -

di hydr oxybi phenyla tedpdlyimeydr ofui pohgdrexgbdedcdpht kddiid; polgetHylene
(Japanese Patent Laid-open No. 164719/1987) * a  copol ymer of _
p- hydr oxybenzoi c temsphthalaté,4' - aromadibydr @iphi phemeh | sopht hakj£raci d,
and terephthalic- acid. (Japanese Patent Publication No. 24407/1982 and
Japanese Pat ent Iﬁil&dqubﬂpheﬁﬁDﬂﬁ/drﬁB&)romﬁt&ccdmmmfynfc acid, with
p- hydr oxybenzoi ¢ acid and 6-hydroxy- 2- naphthoic acid. (Japanese
Pat ent Lai d- open igpro¥edo flowability] 9818 hebite rebhstamee! i (Japaniegei Hatent
crystalline polyners, however, are '

Laid-open No. 30523/1988)

* a copolymer of p-hydroxybenzoic acid, 4,4'-
dihydroxybiphenyl, t-butylhydroquinone, and terephthalic
acid. (Japanese Patent Laid-open No. 164719/1987)

* a copolymer of p-hydroxybenzoic acid, 4,4"'~
dihydroxybiphenyl, isophthalic acid, and terephthalic
acid. (Japanese Patent Publication No. 24407/1982 and
Japanese Patent Laid-open No. 25046/1985)

* a copolymer of p-hydroxybenzoic acid and 6-hydroxy-2-
naphthoic acid. (Japanese Patent Laid-open No. 77691/
1979)

The above-mentioned liquid crystalline polymers, however, are
liable to discoloration during polYmeE‘ization and molding and
also to thermal degradation that aggravates mechanical
properties because of their relatively high melting point
compared with ordinary polyesters such as polyethylene
terephthalate and polybutylene terephthalate. Séveral
countermeasures have been devised as follows.

* incorporation with a heat stabilizer (such as

organophosphorus compound and hindered phenol) at the time

of polymerization, for improvement in long-term heat



liable to discoloration during polynerization and nolding and also to _
t hermal degradation that aggravates rrechanical properties because of their
relatively high melting point conpared with ordinary pol yesters such as
pol yethyl ene terephthalate and polybutylene terephthalate. Sever al
count er measur es have been devised as follows. * incorporation wth a
heat stabilizer (such as or ganophosphor us conpound and hi ndered
phenol) at the time = of polynerizationy for inprovement in |ong-term heat
3 resi st ance.” FoapibrRRRe Pottananese PatentRuhbicsubom Ne9JHNS524/1990) .

i ncorporation of phosphorous acid or phosphinic acid or a ~ netal salt

t her eof into | quiBce¥Baratiameipphespharoumdtid or phosphidicracidildn ae

pol yester am de. (Japanese Pat ent  Lai d-open No. 53605/1996) *

i ncor por ati on wi t iebRl Sa4EIdnresshinte lignbd enystalline polyestenand/on
product is still in nplten state, (Japanese Patent Lai d- open No. _
32880/ 1994) * i ntIUPIA aFFBEtIELING cpobyRiRs paside. cotdapatesat Fagenssin

d of non-Ii id crystalline polyester and liquid crystalline
bol yost er Lafd-oper No. 53605/1996) a y

* incorporation with an organophosphorus compound while the
reaction product is still in molten state. (Japanese Patent
Laid-open No. 32880/1994)

* incorporation of an organophosphorus compound into a resin
composed of non-liquid crystalline polyester and liqui&
crystalline polyester.

The above-mentioned prior art technologies have been found

unsatisfactory as follows.

* the heat stabilizer disclosed in Japanese Patent
Publication No. 51524/1990 is not totally effective against
thermal degradation (leading to discoloration) during
residence in the molding machine.

* the liquid crystalline polymer disclosed in Japanese Patent
Laid~open No. 30523/1988 is subject to slight discoloration
due to residues of acetylating agent added in excess (1.1
times in mol for the terminal hydroxyl group) at the time
of polymerization.

* the procedure disclosed in Japanese Patent Laid-open No.
53605/1996 is not applicable to products which need a good

color because an acetylating agent is added in excess at



The ‘above- nent i oned prior art technol ogi es have been found unsatisfactory
as follows. * the heat stabilizer di'sclosed in Japanese Pat ent
Publication No. 51524/1990 is not totally effective against thermal
degradation (leading to discoloration) during residence in the nolding
machine. * the liquid crystalline polyner disclosed in Japanese Patent

Lai d-open No. 30523/1988 is subject to sjight discoloration due to

resi dues of acet Iatl agent added in excess (1.1 times in nol for the
termnal hydr oxyIy &&8'?» g% Plynerizatiogs apoly rghe mﬁeoﬂuSt*memelcpn@tedure

di scl osed i n Japanese Patent Laid-open No. 53605/ 1996 is not applicable
to products whi cif qﬁﬁ@h a good col or because an acetylating agent is
added in excesg 4 the tinme of

pol yneri zati on astqen prpgedure Jirgloned igndapanese Rakent Lajdeopendiniur e

di sclosed in Ja nt_ Lai d- gpen No. , 32880/ 1994 is not effective
angiCnst di scol olrog‘&%?re?/ggéguk% not egf ecticts pgrdnsbraifqaloxatdogabepansshor us

agent i.n excess anount.
conpound as wel | cet Hl a% organophosphorus compound as well

of inggrpora
as an acetylating agent in excess amount.
* the procedure disclosed in Japanese Patent Laid-open No.
17974/1995 is not effective against discoloration because
of incorporation with an organophosphorus compound. *
OBJECT Su Y OF E ON

The present invention was completed to address the
above-mentioned problems. It is an object of the present
invention to provide a resin composition and a molded product
thereof which are characterized by non-discoloration, good
thermal properties (or resistance to dry heat deterioration
during residence in the molding machine), good hydrolytic
resistance, and reduced evolution of ag:etic acid detrimental
to the extr_uder and molding machine.

The first aspect of the present invention resides in a
liquid crystalline resin which comprises at least one kind of
liquid crystalline polymer selected from liquid crystalline
polyester and liquid crystalline polyester amide, both forming
an anisotropic molten phase, and an inorganic phosphorus
compound, said liquid crystalline resin having an absorbance

of 0.5 or less at 380 nm when measured over an optical path



* the procedure disclosed in Japanese Patent Laid-open No. 17974/ 1995
i.s not effective against discoloration because ~ of incorporation with an
or ganophosphor us conpound. -~ OBJECT AND SUWARY OF THE | NVENTI ON
The present invention was conpleted to address the. above-nentioned -
problens. It is an object of the present invention to provide a resin
conposition and a .nol ded product there whi ch are characterized by
non-discororation, good_ thermal properties (or resistance to dry heat
deterioration SREVHhQL 49 WankE & §.Shetimaliutgomadhi ac)s1 gricedngdloene i C
resi stance, and_reduced evolution of acetic acid detrinental to the
extruder and rdf RSRFafdurRRhenol and mhddnoformagbycweidghthe present

i nvention resides in.a iqui.d crystalline resin which conprises at |east

[
one kind of liquid %&Sgpﬁnﬁw‘y@eﬁ the| present rinventgjond resjdeal in ne

pol yester and Liquid crystalline polyester am de, both formng an
ani sot r opi ¢ m‘flf%#m,cﬁ’ﬁ&a&ﬁmﬁoF&ﬁhﬂcdsﬁmﬁﬂotustheoﬁimsrhdaspe\d:ﬂ,

liquid cry_stalvlli ne .esi.n having an absorbance of 0.5 or less at 380 nm
when neasur ed ol{/eé'ﬂreléln%&ﬁ IROrgaRis phosphorus compound is at least one 5

length of 10 a2 Q7 3. PL 40 Exgc:lmllJ tpih%gpihgrgu:st aziLcir.gj( eéjhosé%h\ii% acid, and
metal salts thereof in an amount of 0.0.01 to 5 parts by weight
for 100 parts by weight of the liquid crystalline polymer.
The third aspect of the present invention resides in the
liguid crystalline resin defined in the second aspect, inwhich
at least one member selected from phosphorous acid, phosphinic
acid, and metal salts thereof is a sodium salt of phosphorous
acid and/or phosphinic acid.
The fourth aspect of the present invention resides in
- the liquid crystalline resin as defined in any of the first
to third . aspects which comprises a 1liquid crystalline
polyester composed of structural units represented by the
formulas (I), (II), and (IV) below or a liquid crystalline
polyester composed of structural units represented by the

formulas (I), (II), (III), and (IV) below.



of pentafl uorophenol and chl orof orm (by wei ght). The second aspect
of the present invention resides in ‘the liquid crystalline resin defined
in the first aspect, wherein the inorganic phosphorus conpound is at | east
one nenber selected from phosphorous acid, phosphinic acid, and netal
salts thereof in an anount of 0.001 to 5 parts by weight for 100 parts by

wei ght of the liquid crystalline polyner. The third aspect of the
present invention resides in the quuig crystalline resin defined in the
second aspect, i'n which at |east one er selected from phosphorous

acid, phosphinic acid, and nmetal salts thereof is a sodiumsalt of
phosphorous acid and/ or phosphi Y The fourth aspect of the
present invention resides in th oca?ystallln@’re5|n as defined in
any of the first .to third aspects wiirchoconprises a liquid crystalline
pol yester conposed of structural. units represented by the fornulas (1),

(1), and (IV) below or a liqUid'ﬁBM%%-b%hlas ponq&@er conposed of

structural units represented by t () (rrr)y, and (1V)
bel ow.
+0—cmqy—o+ amn
-%?—R}-?+ o ()
0 o

(where R, denotes at least one kind of the group selected from

those represented by the formulas below,
CH, CH,
CHJ :

HJ

O <00

and R,denotes at least one kind of the group selected from those

represented by the formula below,



[err] ' (where R err] denotes at |east one kind of the group
selected from those represented by the fornul as bel ow, [err]
and R2 denotes at |east one kind of .the group selected fromthose

represented by the f-orm_;l a bel ow,

with X standing for a hydrogen atom or chlorine atom.)

The fifth aspect of the present invention resides in a
liquid crystalline resin composition which comprises a liquid
crystalline resin in an amount of 100 parts by weight and an
inorganic filler in an amount of 5 to 300 parts by weight, said
liquid crystalline resin being composed of at least one kind
of liquid c.ryst_;alli'ne polymer selected from liquid crystalline
polyester and liquid crystalline polyester amide, both forming
an anisotropic molten phase, and an inorganic phosphorus
compound, said liquid crystalline resin having an absorbance
of 0.5 or less at 380 nm when measured over an optical péth
length of 10 mm in a 0.5 wt% solution in a 1:1 mixed solvent
of pentafluorophenol and chloroform (by weight).

The sixth aspect of the present invention resides an
improved process for producing a liquid crystalline resin

including the steps of reacting a liquid crystalline



7 [err] : with X standing for a hydrogen atom or chlorine
atom) The fifth aspect of the present invention resides in a .
fiquid crystalline resin conposition which conprises a liquid crystalline
resin in an amount of 100 parts by weight and an inorganic filler in an
anount of 5 to 300.parts by weight, said liquid crystalline resin being
conposed of at-least one kind of Iiquidgcrystalline polynmer selected from
liquid érystallégf?% ol yester and liquid crystalline polyester am de, both

forming an anP EiRIming FRYsBatgriahandny ahildgyids prystelline .
conpound, said_I]

uid crystalline resin having an absorbance of 0.5 or
| ess at 380 nnP #%?&198'59@1% I3t mager gt icontaiging it d@asm omea 0.5

AR BT R ORI A A A A
' compounds, and’dicarboxylic acids in the presence of an
acylating agent, thereby'producing a liquid crystalline
polyester and/or liguid crystalline polyester amide, wherein
the improvement comprisés adding at least one kind of compound
selected from phosphorous acid, phosphinic acid, and metal
salts thereof and adjusting the amount of the acylating agent
such that the molar ratio of the functional groups in the
acylating agent capable of acylating hydroxyl groups to the
hydroxyl groups in the starting monomer is less than 1.1.
The seventh aspect of the present invention resides in
the process for producing a liquid crystalline resin as defined
in the sixth aspect, wherein the liquid crystalline
polyester-forming raw material and/or a liquid crystalline
polyester amide-forming raw material is one which further
contains at least one member selected from polyalkylene
terephthalate and amino group-containing monomer.
The eighth aspect of the present invention resides in
a molded product of a liquid crystalline resin or a liquid
crystalline resin composition, said 1iquid crystalline resin
comprising at least one kind of liquid crystalline polymer
selected from liquid crystalline polyester and liquid

crystalline polyester amide, both forming an anisotropic



he 'si xth aspect of the present invention resides an inproved process for
-pl)-rgduci ng a Ioi qui d crystgl line resint including the steps of reacting a .
liquid crystalline — ~ 8 polyester-formng
raw material and/or a liquid crystalline polyester amde-formng raw
material containing at |east one nmember selected from hydroxycarboxylic
acids, dihydroxy conpounds, and dicarboyylic acids in the presence of an
acyl ati'ng agent, thereby producing a |iquid crystalline 'poI yester and/or
liquid crystaPeriEnpAhasereand ian, inprganic phesphorus ecempoundpr sacd
adding at |east. one kind of conpound selected from phosphorous acid,
phosphi ni ¢ acidUifccR¥Ettalling F&sdnehavingran absesbanget of Gubont 1eést he
acyl ati ng agen ch that the nolar-ratio of the functional groups in the
acyl ati ng agef#‘ égﬁa'm &hen gepsured ovexrak pptdcadppath ldmythyd 00Yim
groups in the .starting _nononer is Iess than 1.1. . The seventh aspect
of the present® n@enli-dn W&& g&9lnkionneinr osesd :Lor mpreducsahvent i gofd

talli resi defined in_ the sixth aspect, _vvh_erein_ the liquid
g: ﬁt ZI | : Eg Bsp?a?fgvrmewg apd\¢harafiomm thy/weight)i,qand saiysl ddiide

pol yester am g%irgggﬂ.{]r?e rr%\évi!r{a éoengoa}slitii%noggm[\)’?ii.sc{]ngf :riihqeurid crystall'ine
resin in an amount of 100 parts by weight and an inorganic
filler in an amount of 5 to 300 parts by weight,

The ninth aspect of the present invention resides in the
molded product of liquid crystalline resin as defined in the
eighth aspect, wherein the molded product is of small size.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

According to the present invention, the 15.:quid
crystalline resin comprises at least one kind of liquid
crystalline polymer selected from liquid crystalline
polyester and liquid crystalliné polyester amide, both forming
an anisotropic molten phase, and an inorganic phosphorus
compound. The liquid crystalline resin has an absorbance of
0.5 or less, preferably 0.4 or less, particularly 0.3 or less,
at 380 nm when measured over an optical path length of 10 mm
in a 0.5 wt%¥ solution in a 1:1 mixed solvent of
pentafluorophenol and chloroform (by weight). An absorbance
greater than specified above is due to discoloration by

oxidative deterioration, and it indicates that the liquid

crystalline resin is poor in color and mechanical properties.



cont'ains at |east one menber sel ected from pol yal kyl ene terephthal ate and
am no group-contai ni ng nononer. i The ei ghth aspect of the present
invention resides in a nolded product of a liquid crystalline resin or a
liquid crystalline resin conposition, said liquid crystalline resin
conprising at |east one kind of liquid crystalline polyner selected fronL
liquid crystalline polyester and-liquid 1d::rystalllne pol yester am de, bot
form ng an ani sotropic o o 9 nolten
phase, and an inorgdhie phrerianass ebnphaendigedidd crystaiidner Wds3ln | 1e
resin having an absorbance of 0.5 or less ~ at 380 nm when neasqred 9ver an
optical path |ReRfUrest in&herfollioving manrer WFixrsal, ut sampleé Bf the Liduidi xed
sol vent of ent af | uor ophenol and chlorofgrn1(by wei ght), and said liquid
crystalline reé%YF?ﬁ%ﬁ&&ﬁ Eesincispstissolyed ingpentatlsimiphenel atesetcin an
amount of 100 parts by weight and an inorganic flllgr in an amount of 5
to 300 parts bgl%éiygm".er 4 hourghtongine ashett solultdont essatondy ctlié On
resides in the nolded, product of 1iquid crysta!ltne resin as deflped in
the eighth asjdttiomis diduted wighoehilqraftum to give & 0ublwts gelution.
DESCRI PTI ON O:Th-I;.'_rl:Fa PIEIEFERRED EVMBODI MENTS

’

e solution is placed in a quartz glass cell hav'ing
an optical path length of 10 mm, and the intensity of
transmitted light and the intensity of incident light are
measured at 380 nm using a spectrophotometer (Model UV-240'made

by shimadzu Corporation), with the mixed solvent being a blank.

The absorbance is calculate fr"om the formula below. .

Intensity of transmitted light

Absorbance = -log

Intensity of incident light

The liquid crystalline polymer used in the present
invention is at least one kind selected from liquid crystalline
polyester and liquid crystalline polyester amide, both forming
an anisotropic molten phase. The li;luid crystalline polyester
includes those which are composed of oxycarbonyl units (such
as aromatic oxycarbonyl units), dioxy units (such as aromatic
dioxy units and alkylene (e.g. ethylene) dioxy units), or
dicarbonyl units (such as aromatic dicarbonyl units). They
form an anisotropic molten phase. The liquid crystalline

polyester amide includes those which are composed of at least



According to the present invention, the liquid crystalline resin conprises
at least one kind of liquid crystalliine polynmer selected fromliquid
crystalline ol yester and liquid crystalline polyester am de, both formn
y poly q Yy poly g
an ani sotropic nolten phase, and an inorgani c phosphorus - conpound. The
liquid crystalline resin has an absorbance of 0.5 or less, preferably 0.4
or less, particularly 0.3 or less, at 380 nm when neasured over an optical
path length of 10 nm in a 0.5 wt%solutipgn in a 1:1 m xed sol vent of
pent af | uor ophepge RiXH o A& aoRreh¥ntebabd )strﬁetabaﬁzf-.g?wse gr g@t han
specified above is due to discoloration by oxidative eterfgré??gﬁ%sgnd it
indi cates thatohbe kifdi dof Cratghititurad " @nifs! Ss@P&ted AN Hidmatic
nmechani cal “properties. _ o o 10 ~ The
absor bance of ghenbéabohyl Yeiald | Nerdutise I inTB8S Wils!, 2nde raRind
manner. First, a sanple of the liquid crystalline resinis dissolved in
pent af | uor opheimlin8oxpOi®itd .C TheQWEYrRVah niMitropie @olted phibdl
sol ution. Second, the solution is diluted with chl'oroformto give a 0.5
wt % sol ution.  Thir dExamisl ex0btiien 1igudd 9@ tal1and yiliyestledSBorki Ag BAVi NI
an optical path length of 10 mm and the intensity of .
anisotropic molten phase include the one which is composed of

structural units represented by the formulas (I), (II), and
(IV) below or the one which is composed of structural units

represented by the formulas (I), (II), (IIXI), and (IV) below.

+c—)— (1)
o

-0—RI—0})- (m
~¢-0—CH,CH;—0}- am
+C—R2—C)- o v .

I i

o o

where R, denotes at least one kind of the group selected from

those represented by the formulas below,



trarsmitted |ight and the intensity of incident light are neasured at 380
nm usi ng a spectrophotoneter (Mdel UV-240 nade by Shimadzu Corporation),
with the m xed solvent being a blank.” The absorbance is calculate fromthe

formul a ‘bel ow. Intensity of transmtted |ight
Absorbance = -log [err] Intensity of incident

| i ght The liquid crystalkﬁpe polynprcgsed in the present invention
is at |east one kind ed fro Lquid

Fystal liRe polyester and |iquid
crystalline pol yestg 3 api c nolten phase. The
liquid crystalline e whi cR_8f e conposed of
oxycarbonyl units (such .as aro ycaMBnyl units), dioxy units (such
as aromatic dioxy units and al kylene (e.g. ethylene) dioxy units), or

di carbonyl units (such a romat i g_di car bog uni t ey, forman -
ani sotropi c nolten phas | | n@ ry ' e @@ ami de i ncl udes
t hose which are conpose at | )Y j , 11

one kind of the aboveengloged its and-at |east one kind of

structural units sel ect’ed&;oﬁla
Ot 00

and R, denotes at least one kind of the group selected from those

represented by the formula below,

with X standing for a hydrogen atom or chlorine atom.)
Incidentally, it is desirable that the total molar
quantity of the structural units (II) and (III) be

substantially equal to the molar gquantity of the structural



i mi focarbonyl units, aromatic diimino units, and aromatic imi naoxy units.
They form an ani sotropi c nolten phase. Exanpl es of the Iiquid
érystal i ne polyester formng an ani'sotropic nolten phase include the one
which is conposed of structural units represented by the formulas (1),
(1), and (1V) below or the one which is conposed of structural units
represented by the fornmulas (1), (I1), (Ill), and (IV) bel ow. [err]
where R err] denotes at | east one kind o3 t he group sel ected from those
represent ed byukde ¢l as bel ow,

The structural unit (I) is one which is derived frdm
p-hydroxybenzoic acid. The structural unit (II) is one which
is derived from an arématic dihyd;oxy compound selected from
4,4'~dihydroxybiphenyl, 3 ¢3',5,5'~tetramethyl-4,4"'-
dihydroxybiphenyl, hYdroquinone, t—butylhydroquindne,
phenyihydroquinone . 2,6-dihydroxynaphthalene, 2,7~
dihydroxynaphthalene, 2,2-bis( 4-hydroxyphenyl)propane, and
4,4'-dihydroxydiphenyl ether. The structural unit (III) is
one which is derived from ethylene glycol. The structural unit
(IV) is one which is derived from an aromatic dicarboxylic acid
selected from terephthalic acid, isophthalic acid, 4,4'-.
diphenyldicarboxylic acid, 2,6-naphthalenedicarboxylic acid,
1,2-bis(phenoxy)ethane-4,4'-dicarboxylic acid, 1,2-bis(2-
chlorophenoxy)ethane-4,4'-dicarboxylic acid, and 4,4~
diphenylether dicarboxylic acid.

Examples of the liquid crystalline- polyester amide
include one which is formed from 2,6-hydroxynaphthoic acid,

" p-aminophenol, and terephthalic acid; one which is formed from
p-hydroxybenzoic acid, 4,4'-dihydroxybiphenyl, and
terephthalic acid; and one which is formed from p-aminobenzoic
acid and polyethylene terephthalate. (See Japanese Patent
Laid-open No. 33123/1989.)

In the present invention, the 1liquid crystalline

polyester should preferably be a copolymer composed of the



[err] and Rlerr] denotes at |east one kind of the group

sel ected fromthose represented by the formula bel ow, - [err]

with X standing for a hydrogen atom-or chlorine atom) I nci dental |y,
it is desirable that the total nolar quantity of the structural units (I1)
and (111) be substantially equal to the molar quantity of the structural

14
above-mentioned structural units (I), (II), and (IV), or a

copolymer composed of the above-mentioned structural units
(L), (11), (III.) ¢ @and (_IV) - The amount of each structural unit
is not necessarily restricted; however, it should preferably |
be restricted as follows from the standpoint of fluidity of
the polymer.

In the case where the polymer contains the structural
unit (III)., the total amount of the structural units (I) and
(1I) should be 35-95 mol%, preferably 40-93 mols, for the total
amount of the structural units (I), (1II), and (III), so that
the polymer has good heat resistance, flame retardance, and
mechanical properties. The amount of the structural unit (III)
should be 65-5 mol%, preferably 60-7 mol%, of the total amount
of the structural units (I), (II), and (III). The molar ratio
of the structural unit (I) to the structural unit (IX) should
be from 70/30 to 95/5, preferably from 75/25 to 93/7, so that
the polymer has balanced heat resistance and .ﬂowability". The
amount of the structural unit (IV) should preferably be
substantially equal in mole to the total amount of the
structural units (II) and (III).

On the other hand, in the case where the polymer does
not contain the structural unit (ITX), the amount of the
structural unit (I) should preferably be 40-90 molsg,
particularly 60-88 mol%, of the total amount of the structural

units (I) and (II). The amount of the structural unit (IV)



13 unit (1V). The structural unit (1) is one which is derived from
p- hydr oxybenzoi ¢ acid. The structural: unit (I1) is one which is derived
froman aromatic di hydroxy conpound.sel ected from 4,4'-di hydroxybi phenyl,
3,3 ,5 5 -tetranmethyl -4,4'- di hydr oxybi phenyl hydr oqui none,

t - but yl hydr oqui none, phenyl hydr oqui none, 2, 6- di hydr oxynapht hal ene,

2, 7- di hydroxynapht hal ene, 2, 2-bis(4-hydroxyphenyl)propane, and

4, 4' -di hydr oxydi phenyl ether. The structdbal unit (11'1) is one which is
derived from etigMkhprgfgrably becsuhstitirdlyusidal (h\ioliestoRtha\Bin6ini S
derived from an_aronatic dicarboxylic acid selected fromterephthalic

aci d, isopht ha?¥ cthgiskructyral unpwe(EA )i car boxyl i ¢ aci d,

2, 6- napht hal enedi car boxylic acid, 1, 2-bis(phenoxy)ethane-4,4'-dicarboxylic
acid, 1,2-bis(2- - dheopbpreresnyianeshdiquid aliysaaldinkipolyasiduseanth
4,4' - diphenyl ether dicarboxylic acid. - Exanples of the liquid
crystal line potBRsPERSent JdnVEREiORe Meye conitalin sadyr mEd theonfollowing

2, 6- hydr oxynapht hoi ¢ aci d, p-am nophenol, and terephthalic acid; one which
is formed frorffoRRAREESYBAdilcamounts ot harmenl dohvhle ddgniidherydtal - and
terephthalic acid; and one,which.,s formed from p-am nobenzoic acid and
pol yet hyl ene t%‘?°éi§rﬁtﬂ-§ﬁat ell (84dikipanci® Pampapents constituting the

above-mentioned structural units (I) to (IV).

* aromatic dicarboxylic acids, such as 3,3'-
diphenyldicarboxylic acid and 2,2'-diphenyldicarboxylic
acid.

. aliphatic.dicarboxylic acid, such as adipic acid, azelaic
acid, sebacic acid, and dodecanedionic acid.

* alicyclic dicarboxylic acid, such as hexahydroterephthalic

acid.

¢ aromatic diols, such as chlorohydroquinone,
methylhydroquinong, 4,4'-dihydroxydiphenylsulfone,
4,4'-dihydroxydiphenylsulfide, and 4,4~

dihydroxybenzophenone.

* aliphatic and alicyclic diols, such as 1,4-butanediol,
1,6-hexanediol, neopentyl glycol, 1,4-cyclohexanediol,
and 1,4-cyclohexanedimethanol.

* aromatic hydroxycarboxylic acids, sﬁch as m-hydroxybenzoic
acid and 2,6-hydroxynaphthoic acid.

* p-aminophenol and p-aminobenzoic acid, and derivatives

thereof.



Lai d-open No. 33123/1989.) In the present invention, the liquid
crystalline polyester should preferably be a copol ymer conposed of the

14 above-mentioned structural units.(1), (I11), and (1V), or a copolyner
conposed of the above-nentioned structural units (1), (Il), (Il1l), and
(1'V). The anpbunt of each structural unit s not necessarily restricted,
however, it should preferably be restrlqkpd as follows fromthe standp0|nt
of fIU|d|ty of the poly In the case where the pol yner contains

the structural unlﬁmFPFP}ngthE°toFE? pERAANYG inyentdpnet ukhe uhigwid))
and (I11) should be 35-95 nol % preferably 40-93 nol % for the total

anount of t he SE¥Skalddige HRFiR quntaips) st ]a?ﬂf"( Ppe)merbex golectrd HedW ner
has good heat resistance, flane retardance, ,and npechani cal progertles The
amount of the %‘%‘?W%‘is Gﬁilf"(ll’lﬁﬁph’éﬁ&u?&lﬂe %’Bdsnefﬁﬂlﬂ/qsa&itéfﬁ 8BF9L 60- 7
nmol % of the total un of the structur pits (| and (111).

The nol ar rat |"Bh d‘fe s?tlFﬁc?ﬁ? aFhass oL Fi ?i;" petal Q?é‘%ﬁ'réﬁ Likhiym, )
should be from 30 to QSISSﬁpreferab y{ 75/25th(%93/7 so that the
pol yner has baf 4 ql? thrpetal (such as

magnesium, calcium, and barium), the former being preferable.
Examples of the metal salts include calcium hypophosphite,
magnesium - hypophosphite, barium hypophosphite, sodiﬁm
hypophosphite, potassium hypophosphite, potassium phosphite,
magnesium phosphite, barium phosphite, and sodium phosphite.
Of these examples, sodium hypophosphite and sodium phosphite
are desirable.

The amount of the phosphorous acid and phosphinic acid
and metal salts thereof should be 0.0001 to 5 parts by weight,
preférably 0.01 to 3 parts by weight, for 100 parts by weight
of the liquid crystalline resin, so that the liquid crystalline
resin has good color, heat resistance, and mechanical
properties.

The timing of adding any of phosphorous acid and
phosphinic acid aﬁd metal salts thereof should preferably be
before the completion of polymerization, so that the resulting
liquid crystalline resin has a good color. |

The phosphorous acid and phosphinic acid and metal salts
thereof may be added in the form of solid (at normal

temperature) or liquid (at temperatures higher than their



anount of the structural unit (1V) should preferably be substantially
equal in nole to the total amount of ‘the structural units (I11) and (I111).
On the other hand, in the case where the polymer does not contain the
structural unit (Il11), the anpbunt of the structural unit (1) should
preferably be 40-90 nol % particularly 60-88 nol % of the total amount of
the structural wunits (1) and (11). The anpbunt of the structural unit (I1V)
15 should preferably be substantially ddual in nole to the anmpunt of the

structural unineXting point). FJIheomPoURdiRg @tolew temPerdter¥s) %hl;a'?ri@qy
polymer used in the present invention may contain any of the follow'ng
conmononers i n ereddesminnthengdrmasfifsdldtdonhe |iquid crystal properties,
in addition to conponents constituting the above-nmentioned structural
units (1) to (1V). Theaddqaldccrystdilidmeoxybin of alidlpresentutfiven@fon
3,3 - di phenyl di carboxylic acid and 2, 2'-di phenyl di carboxylic aci d.
* aliphatic dimay hexjncorporated uwcitlnanadnprganic tor arjaniic metaBCésht
sebaci c acid, and dodecanedi oni c aci d.
other than the above-mentioned phosphite and hypophosphite,
so that it has improved residence stabiiity. Preferred
examples of such metal salts include alkali metal salts and
alkaline earth metal salts of sulfuric acid, hydrogen halide,
nitric acid, boric acid, phosphoi‘ic acid, pyrophosphoric acid,
acetic acid, 6xalic acid, and benzoic acid. Their concrete
examples are potassium sulfate, sodium acetate, barium
acetate, magnesium acetate, sodium benzoate, and sodium
hydrogen phosphate.
The amount of metal salts other than phosphite and
hypophosphite is usually 0.001 to 5 parts by weight, preferably
0.01 to 3 parts by weight, for 100 parts by wéight of the liquid
crystalline polyester.
The metal salts other than phosphite and hypophosphite
may be added in the form of solid (at normal temperature) or
liquid (at temperatures higher than their melting point). For
compounding at low temperatures, they may be added in the form .
of solution.
The liquid crystalline resin of the present invention

may be produced in any manner so long as it has the absorbance

specified above. However, the following process is desirable



* alicyclic dicarboxylic acid, such as hexahydroterephthalic acid. *

aromatic di ol s, such as  ¢hl orohydroqui none,

met hyl hydr oqui none, 4, 4" - di hydr.oxydi phenyl sul f one,

4, 4' - di hydr oxydi phenyl sul fi de, and 4,4" - ;

di hydr oxybenzophenone. * aliphatic and alicyclic diols, such as o
1, 4- but anedi ol , 1, 6- hexanedi ol , neoggptyl glycol, 1, 4-cycl ohexanediol,
and 1, 4-cycl ohexanedi net hanol . * aronmatic hydroxycarboxylic acids, such
as m hydr oxybefamigood cetod, dneht? resiptansypamid oidrasitdc réspsegme@phenol
and p-am nobenzoic acid, and derivatives t her eof . _ _

16 Accor dthey parotkss praseviistisnvefit imsactting | a quiiuidt yekpstalEinesi n

contains at | east one nmenber selected from phosphorous acid, phosphinic
acid, and net aiokgmister-iformifig radvemaedrials andyoxr @ Liquaddoérgbtallinet al
(such as lithium sodium and potassiun) and al kaline earth netal (such as
magnesi um calpdlygstaxdabideufdrming rhvrmatreticilngoptainindglat leksangies of
the netal salts include cal ci um hypophosphite,
member selected from hydroxycarboxylic acids, dihydroxy
compounds, and dicarboxylic acids (and optionally at least 6ne
member selected from polyalkylene terephthalate and amino
group-containing monomer) in the presence of an acylating
agent, thereby producing a liquid crystalline polyester and/or
liquid crystalline polyester amide. The amount of the
acylating agent should be such that the molar ratio of the
functional groups in the acylating agent capable of acylating
hydroxyl groups to the hydroxyl groups in the starting monomer
is relatively small.

Examples of the acylating agent include acetic
anhydride, propionic anhydride, butyric anhydride, and
benzoic anhydride. Acetic anhydride is preferable from the
standpoint of reactivity.

The molar ratio of the functional groups in the acylating
agent capable of acylating hydroxyl groupé to the hydroxyl
groups in the starting monomer should be relatively small, so
that the evolution of acetic acid during residence is
decreased. To be specific, themolar ratio should be less than

1.1, preferably less than 1.090, more preferably less than

1.080. The lower limit is not specifically restricted;



nesi um hypophosphi te, barium hypophosphite, sodi um hypophosphite,
gg'?assi um hiBoBhothi te, potassium phosphite, magnesi um phosphite, barium
phosphi te, and sodi um phosphite. of. these exanples, sodi um hypophosphite
and sodi um phosphite are desirable. The ampunt of the phosphorous
acid and phosphinic acid and nmetal salts thereof should be 0.0001 to 5
parts by weight, preferably 0.01 to 3 piarts by weight, for 100 parts by
wei ght of the liquid crystalline resin, 20 that the liquid crystalline
resin has goddP¥RN%r, itirhauldbeshighey thandl Jfac parifenably it €han
The timng of adding any of phosphorous acid and phosphinic acid apd met al
sal ts thereof ﬁ?ﬂﬁﬂ g°ﬁ?eﬂ’€ﬁf£ﬂa}>1l¥ehlmlbrtélamhb- ¢Dmsioethat tife resulting

I i zation, so that the resulting liquid crystalline resin has a goo
Egl g?e r ril*r@“;s’fmo-%bfﬁ%&%l%i Podiyireshobpi e adlediuarte ndegreeal 66

thereof may be added.in the formof solid (at normal tenperature) or
liquid (at. teffEr¥ASH 28 PBher than their

[ [ nding at .| ow tenperatures, they may be added
Ilz ,[nﬁlet :c ggmpg:c n;éi u&%ff&?i%’ crysgalline polynrtrxgr tends to decrease in the -

degree of polymerization with the decreasing amount of the
acylating agent. This disadvantage can be eliminated by adding
at least one member selected from phosphorous acid and
phosphinic acid and metal salts thereof at the time of
polymerization. The resulting polymer will have a sufficient
degree of polymerization and the liquid crystalline resin has
a good color and evolves only a small amount of acetic acid
during residence.

The acylating agent should be added in such a manner that
acylation takes place before polycondensation. Acylation
should be carried out at 80 to 300°c, preferably 100 to 250°c,
under a nitrogen stream.

Polycondensation can be carried out in the same way as
known for polyesters except for the above-mentioned
restrictions. | The following is a preferred process for

. producing the liquid crystalline polyester.

First, esterification reaction and/or ester interchange
reaction is performed at 100°C to 300°C on a mixture of aromatic
dihydroxy compound (such as p-hydroxybenzoic acid, 4,4'-

dihydroxybiphenyl, and hydroquinone), acetic anhydfide,



The lTiquid crystalline resin of the present invention may be incorporated
with an inorganic or organic netal sdlt other than the above-nentioned
phosphi te and hypophosphite, so that it has inproved residence stability.
Preferred exanples of such nmetal salts include alkali netal salts and

al kaline earth netal salts of sulfuric acid, hydrogen halide, nitric acid,
boric acid, phosphoric acid, pyrophosphoric acid, acetic acid, oxalic :
acid, and benzoic acid. Their concrete anpl es are potassium sul fate,
sodi um acet at 2r¥eAtifm dicarkaxylicagaeid ufsackt aise, tershhtRA1GRZ 08¢ £4) And
sodi um hydr ogen. phosphat e. : The amount of nmetal salts other than
phosphi t e and P¥RSHeSs piHolames uowal loligofet t ¢sbelpar &s bgoXPéeh}lene
preferably 0.01 to 3 parts by weight, for 100 parts by wei ght of the
liquid crystat¢ToRhthlpseder and bis(BFhpdrnexyethydl)t seatidierot haromitosphi t e
and hypophosphite may bhe added in the formof solid (at nornal

tenperat ure) dticanhoxvdicat taaddr at utsechi ghes: t habislifi-hydedkyéehyagi nt) .
For conpoundi ng at | ow tenperatures, they may be added in the form of

sol uti on. terephthalated . crSeqend i asylation ofs (ger formednati TO®TE iten MRy
be produced irE%nﬁnne'r so long as it has the absorbance specified
above. Howevers 1o i PRESAMS S f ian deptiomsle catalyst. Finally,

polycondensation with elimination of acetic acid is performed
at 250°C to 350°C in vacuo or under reduced pressure.

.The catalyst used for polycondensation may be any known
one used for liquid crystalline polyester or 1liquid
crystalline polyester amide.

The liquid crystalline resin of the Present invention
should have an inherent viscosity higher thén 0.03 di/qg,
preferably 0.05 to 10.0 dl/g, when measured at 60°C in a
pentafluorophenol at a concentration of 0.1 g/dl.

The liquid crystalline resin of the present invention
should have a melt viscosity of 1 to 2,000 Pa's, preferably 2
to 1,000 Pa's, which is measured by using a Koka-type flow
tester under the condition that the meésuring temperature is
the melting point (Tm) plus 10°C and the shear rate is 1,000
s™.

The melting point (Tm) is measured by differential
scanning calorimetry in which the polymer sample is heated at
a rate of 20°C/min from room temperature until the endothermic

peak temperature (Tml) is observed, kept at Tml plus 20°C for



18 f'or good col or, heat resistance, and hydrolytic resistance. The process
consists of reacting a liquid crystalline polyester-formng. raw nateri al
and/or a liquid crystalline polyester am de-formng raw materi al
containing at |east one nenber selected from hydroxycarboxylic acids,

di hydroxy conpounds, and dicarboxylic acids (and optionally at |east one
nmenber sel ected from pol yal kyl ene terephjhal ate and am no group-containing
nononer) in the presence of an acylatin agent, thereby producing a liquid
crystal | i ne poPyBinstegndcepledi daws &eydioom jtemperafurecatad geate gfe
amount of the _acylating agent should be such that the nolar ratio of the
functional gro@PsCiminnanst hegtedyaggdnt ataparrte If 29/ C{mingunkidr e
groups to the hydroxyl groups in the starting nmononer is relatively small.
Exanpl es of t héngethermicy pagdntemperapere @) ignahaertrd. pIsgi dfi the
anhydri de, butyric, anhydride, and benzoic anhydride. Acetic anhydride is
pref erabl e froRelhEng AAMpoi nt of reactivity. The nolar ratio of the

functional groups in the acylati ng gf.ent capabl e of acyl ating hydroxyl
groups to the hydroxite dgasdfds cristatline Hesig ﬁﬁnﬁ%rpéﬁﬂltd 1p¥epELGR| vel y

small, so that the evol ion of acetic acid_duri.ng residence is .
may opﬁ:(ionaaj.iy %e J‘.)ncorporate% with an indrganic fq.ller to make

it into a liquid crystalline resin composition. The inorganic
filler is not specifically restricted, and it may be in the
form of fiber, plate, powder, or granule. Examples of the
inorganic filler are listed below.

Glass fiber, carbon fiber (derived from PAN or pitch), metal
fiber (such as stainless steel fiber; aluminum fiber, and brass
fiber), organic fiper (such as aromatic polyamide fiber),
fibrous and whiskery fillers (such as gypsum fiber, ceramics
fibér, asbestos fiber, zirconia fiber, aiumina fiber, silica
fiber, titanium oxide fiber, silicon carbide fiber, rock wool,
potassium titanate whisker, barium titanate w.nhisker, aluminum
borate whisker, and silicon nitride whisker), and powdery,
granular, and platy fillers (such as mica, talc, kaolin,
silica, calcium carbonate, glass beads, glas§ flakes, glass
microballoons, clay, molybdenum disulfide, wollastonite,
titanium oxide, 2zinc oxide, calcium polyphosphate, and
graphite). Of these examples, glass fiber is preferable.
Glass fiber is not specifically restricted, and any grade for

resin reinforcement can be used. It may be of long fiber type



decreased. To be specific, the nolar ratio should be less than 1.1,
preferably |less than 1.090, nore preferably | ess than 1.080. The | ower
'imt is not specifically restricted;

19 however, it should be higher than 1.0, preferably higher than 1.02,

nor e preferably hi gher than 1.05, so that the resulting liquid crystalline
pol ymer has an adequate degree of polyngrization. The liquid
crystal line polymer tends to decrease i ¥4 he degree of polynerization with

the decreasi ngraghopt fibéhecypsy(cidppeastrandTbrsmili sadVAIRSHE, Cafhde
elimnated by adding at |east one nenber selected from phosphorous acid

and phosphi naBowélfleEibred aﬁlla@rtsSmhyeBQO&s@d il @ombiRallion with one
pol ymeri zation. The resulting polymer will have a sufficient degree of

pol ynmeri zat i oanatRet e 1 dutsltE6i 5 ENd 6301695 RafAe EIOaELES! Qﬁrﬁ{}fh
evolves only a small anmount of acetic acid during residence.

acyl ati ng agetreabfeht Wetaddey uaa&uphcauﬁmragaﬂé (aﬁbshatdsonsiﬂ&?é
pl ace before pol ycondensation. ™ Acylation should be carried out at 80 to
300C, pref er abbiplify t fgeiftd [id [tEtandkdetodplihg OfentSy .S eam '

The glass fiber may be coated or bundled witﬁ' a
thermoplastic resin (such as ethylene-vinyl acetate
copolymér) or a thermosetting resin (such as epoxy resin).

The amount.-of the filler is usually 5 to 300 parté
by weight, preferably 10 to 250 parts by weight, more
preferably 20 to 150 parts by weight, for 100 parts by weight
of the liquid crystalline resin.

The liquid crystalline resin of the present invention
may be incorporated with ordinary additives so as to impart
desired characteristic properties. Such additives include
aﬁtioxidants, heat stabilizers (suqh as hindered phenols,
hydroquinone, and phosphites and substituted _products
thereof), UV light absorbers (such as resorcinol, salicylate,
benzotriazole, and benzophenbne), slip agents and mold
releases (such as montanic acid and its salt, ester, and half
ester, stearyl alcohol, stearamide, and polyethylene wax),
dyes (such as nigrosine), pigments (such as cadmium sulfide
and phthalocyanine), nucleating agents, plasticizers, flame
retardants, flame retardant auxiliaries, and antistatic

agents.



Pol ycondensation can be carried out in the sanme way as known for _ _
pol yesters except for the above-nentioned restrictions. The following is
a preferred process for producing the liquid crystalline polyester.
First, esterification reaction and/or ester interchange reaction is
performed at 100[err]C to 300[err]C on a nixturg of aromatic di hydroxy
conpound (such as p-hydroxybenzoic aC|d2 4,4' - “di hydroxybi phenyl, and
hydr oqui none), acetic anhydri de, 20
aromati ¢ di car boxyl FBCaEPerakinmn ofsthesepiditives mayde accpmpy £shed byol yner
or oligoner (such as poli et hyl ene terephthalate) and

bis([err]- hydr‘H-' gyl pe Ethﬂg Aoridl°e tOdB('ZQmoxglacBanbtmy daixer(,such

as bis([err ydroxxet hyl) terepht hal ate). Second, acylation is
perforned at eromilhpokreader @rtﬁénplese@neumﬁnﬁﬂcnqw:eunahdentalyst
Finally, pol ycondensation with elimnation of acetic acid is perforned

at 250[err]Cto 350%941@14)# cRYskpbkingyesin compogibien nf the presentThe

catal yst used ,for condensatlon may be any known one used for liquid
crystzll line pdiy @&g PRRAY | |"H‘aldﬁﬁé£/éfl°lr AEspepypenents hwl€sC-MS, LC-The

n of the resent invention
liquid cryst a'ds',”%nr eghy other mgans, and then separated into its major

component (liquid crystalline resin) and ancillary materials
(additives and fillers) in the following manner fdr
measurement of its absorbance by the method mentioned above.
The procedure for separation starts with dissolution in
pentafluorophencl. The solution is separated from insoluble
matter (additives and fillers) by filtration (0.45 um) . The
filtrate is given .a poor solvent (such as methanol) to
precipitate the liquid crystalline resin. 1In the case where
additives in the liquid crystalline resin composition are
soluble in pentafluorophenol, it is necessary to extract them
from a finely ground sample by using a solvent selected from
toluene, acetone, benzene, methanol, DMF ¢« and NMP. In the case
where additives in the liquid crystalline resin composition
are both soluble and insoluble in pentafluorophenocl, they
should be removed by using the above-mentioned two methods in
combination. After separation from additives and fillers, the
liquid crystalline resin is measured for absorbance at 380 nm
over an optical path length of 10 mm in a 0.5 wt$ solution in

a 1:1 mixed solvent of pentafluorophenol and chloroform (by



shoul d have an i nherent viscosity higher than 0.03 dl/g, preferably 0.05
to 10.0 dl /g, when neasured at 60[err]C in a pentafluorophenol at a
concentration of 0.1 g/dl. The liquid crystalline resin of the
present invention should have a nelt viscosity of 1 to 2,000 Pa.s,
preferably 2 to 1,000 Pas, which is.nmeasured by using a Koka-type flow
tester under the condition that the nea?grlng tenperature is the nelting
point (Tm plus 1Q£egr]c and the shear te is 1,000 sf[err]. The
mel ti ng point Yﬁ%ﬂ %L+ measured by differential scanning calorinetry in

whi ch the polyner s le Js Efated at._.a rate of 20[err]C/mn fromroom
t enper at urg u%ti I t??gp%ﬁh'cﬂ fystaddine. kesint gnd Qignid §W§§1’regley¢urggt
mn 3

ool od Gown { o FHHNCPBRBEILISR Bbkriaed e aentionsd ahare sdergacesianarn
G s R S T I
e Dresent | ek oR8LA0TV) bl dSoiaaniteg AR a0 norgan o

i norgani c precision parts, and automotive parts. In addition, they give
rise to colored products when incorporated with a coloring
agent because of their good residence stability and good
discoloration resistance.

The resulting molded products are superior in heat
resistance, hydrolytic resistance, and color. Their examples
are listed below.

* electrical and electronic parts for gear, casing, sensor,
LEP lamp, connector, socket, resistor, relay case, switch,
coil bobbin, capacitor, wvariable capacitor case, optical
pick-up, oscillator, terminal board, transformer, plug,
printed wiring board, tuner, speaker, microphone, headphone,
small motor, magnetic head base, power module, housing,
semiconductor, liquid crystal, FDD carriage, FDD chassis,
motor brush holder, parabolic antenna ¢ computers, etc.

* parts for VIR, television set, iron, hair dryer, rice cooker,
microwave oven, audio laser disc, compact disc, lighting
apparatus, refrigerator, air conditioner, typewriter, word

processor, home electric appliance, office machine, office

computer, telephone set, facsimile, etc.



fill'er is not specifically restricted, and it may be in the formof fiber,
pl ate, powder, or granule. Exanples of the inorganic filler are listed
below. dass fiber, carbon fiber (derived fromPAN or pitch), netal fiber
(such as stainless steel fiber, alumnumfiber, and brass fiber), organic
fi ber (such as aromatic polyamde fiber), - fibrous and whiskery fillers
(such as gypsumfiber, ceramcs fiber, bestos fiber, zirconia fiber,
alumina fiber, silica fiber, titanium de fiber, silicon carbide fiber,
rock wool, pot deeg¢hanidalaparsswiprkwashing i jigt iaiddsss beasking, atenmnum
borate whi sker, and silicon nitride whisker), and powdery, granular, and
platy fillers $haft bgaringa, undexwatiexoshaft, gsiotiora, 1tghtten,mtypevniter,

gl ass beads, gl ass flakes, glass mcroball oons, clay, nolybdenum

di sul fide, wol®&®ionite, titanium oxide, zinc oxide, calcium

pol yphosphate, and graphite). O these exanples, glass fiber is
preferable. Q aREeqision parkst fepdeidrnassope,r bino¢ulan, cameranywatehle for
resin reinforcenent can be used. It may be of long fiber type

22 or short fiEﬁﬁ-type.(chopped strand or mlled fiber). The

above-nentioned fillers may be used in combination with one. :
¢ automotive " parts for alternator terminal, alternator

- connector, IC regulator, potentiometer base (for 1light
dimmer), exhaust gas valve and other valves, fuel pipe, exhaust
pipe, intake pipe, air intake manifold, fuel pump, ergine
coolant joint, carburetor main body, carburetor spacer,
exhaust gas sensor, coolant sensor, oill temperature sensor,
brake pad wear sensor, throttle position sensor, crankshaft
position sensor, air flow meter, air conditioner thermostat
base, heating warm air flow control valve, radiator motor brush
holder, water pump impeller, turbine vane, wiper motor,
distributor, starter switch, starter relay, transmission wire
harness, window washer nozzle, air conditioner panel switch
board, fuel solenoid valve coil, fuse connector, horn
terminal, e;ectric insulating board, step motor rotor, lamp
socket, lamp reflector, lamp housing, brake piston, solenoid
bobbin, engine o0il filter, ignition system case, etc.

Of the above-mentioned examples, those small parts
having a volume less than 5 cc can be made most practically
from the liquid crystalline resin or liquid crystalline resin

composition of the present invention because of their good



another. In addition, the fillers may be used after surface treatnment with
any known coupling agent (such as silane coupling agent and titanate

coupl i ng agent). The gl ass fiber may be coated or bundled with a
thernoplastic resin (such as ethylene-vinyl acetate copolyner) or a
t hernmosetting resin (such as epoxy resin). The anmpbunt of the filler

is usually 5 to 300 parts by weight, [@éferably 10 to 250 parts by weight, -
more  pref e%ﬁbye-.zeleae; _ifégweaaée%mf!-xgjar-oﬂywic.leesmataﬁcey V@*ﬂﬂéal of the
a e 0

liquid cryst I ne’resin. iquid crystalline resin t he
present i nveiXan@lesro¥ #fch eiioparte aréehsadissoketaddbIiMMesockets, t 0
impart desired characteristic properties. Such additives include

anti oxi dant ©p pdadkupt Jeind hldersuchands shailegedrghenol s, hydroqui none,

and phosphites and substituted products thereof), UV |ight absorbers (such
as resorci n@ggaMegiscyl ate, benzotriazole, and benzophenone), slip agents
and mold releases (such as nontanic acid and its salt, ester, and half
ester, stearyl al Sfheolinvensdoaniwidl el driguibed dre mapg detRdl withh as
ni grosine), pignents (such as.cadm umsulfide and phthal ocyanine), .
nucl eating Xefienencs kot the Epllovingrexamnlasiahdch paRenPE LRtanded -
auxiliaries, and antistatic  agents.. a

tao restrict the scope of ‘the invention.

tive nple
LCP1: In é'pxessure' vessel were ré.acte.d with one another

11.05 kg of p-hydroxybenzoic acid, 1.40 kg of 4,4'-

dihydroxybiphenyl, 1.25 kg of terephthalic acid, 2.40 kg of

polyethylene tere_ioht,halate (having an intrinsic viscosity of

ca. 0.6 dl/q), and 10.67 kg of acetic anhydride at 100-250°C

for 1.5 hours under a nitxogen stream. With the pressure vessel

evacuated to 66 Pa over 1 hour, reaction was continued for 1.25

hours so as to complete polycondensa;tion. The reaction gave

rise to a stoichiometric amount of acetic acid which was °

distilled away. Thus, there was obtained the desired polymer

 in pellet_form. AR absorbance of the liquid crystalline resin (LCP 1) was 1.1.

LCP2: In a pressurxe vessel were reacted with one anothex

~11.05 kg of. p-hydroxybenzoic acid, 1.40 kg of 4,4°'-
dihydroxybiphenyl, 1.25 kg of terephthalic acid, 2.40 kg of
polyethylene terephthalate (héving an intririsic viscosity of
ca. 0.6 dlfé) , and 10.38 kg of acetic anhydride under the same

conditions as for LCPl. However, there was not obtained the



23 - | ncorporation of thesé additives may be acconplished by ordinary
melt mxing at 180[err]C to 370[err]C in a Banbury m xer, rubber mll,
kneader, or single- or tw n-screw extruder. The li-quid crystalline
resin conposition of the present inven J'Aon may be anal yzed for its
conponents b er neans, ‘and then separated into

its ngjor céﬁﬁegﬁgﬁtp‘%fmwiidf 3’943% EMEQ%%tHﬁeﬁ’ﬁ%ﬁjf‘hﬁaé%%’l s

Shsor bance Sggé“g %%ﬁ%ﬁ%&*ﬁ%ﬁ%%‘%ﬁ%é%&%ﬂ% FugEgEBEAPR | or Separati on

from Fnsol dole miter ?(%ﬁoﬁ??ie‘,%@%%%%ﬁ?‘i%?%é %%ﬁ?%ﬁééﬁ?ﬁﬂﬁ% FABHE
the 11 qui o cryelal ¥ FECHmRRosRensIEL B4V R ) A TR G

crystal line &ehyar62PPOShEALE, A 5 B&',eekeﬁgegg%.% "5 8eh %o g d

necessary to extract  th ma firely grou y ‘using a“sol vent

sel ected fropblyethpléne Aediephthalahec(Raviky i dherPhEic APty Bl he

case where additives | n the liquid crystalline rTesin conposition™ are both
sol ubl e and &casobubl @1r4) perd Ad uey b evdsid athyddiad,d aha. LeTevgdolty

usi ng the above-nentioned two nethods in conbination.” Aftéer separation
from addi ti vesdium Bypdphicspititee under the same conditions as- for LCP1.

There ‘was obtained- the desired polymex in pellet form.
An absorbance of the liquid crystalline resin (LCP 3) was 0.1.
Example 2

LCP4: In a pressure vessel were reacted with one another .
11.05 kg of p-hydroxybenzoic acid, 1.40 kg of 4,4'-
dihydroxybiéhenyl, 1.25 kg of terephthalic acid, 2.40 kg of
polyethylene terephth_.alate (having an intrinsic viscosity of
ca. 0.6 dl/g), 10.38 kg of acetic anhydride, and 28.6 g of
sodium phosphite under the same conditions as fox LCP1l. _There

was obtained the desired polymer in pellet form.

An sbsorbance of the liquid erystalline resia (LCP 4) was 0.2,

Estample
LCP5: In a pressure vessel were reacted with one another

11.05 kg of p-hydroxybenzoic. acid, 1.40- kg of 4,4'-
dihydroxybiphenyl, 1.25 kg of terephthalic -acid, 2.40 kg of
lpolyethylene. texephthalate (having an‘intrinsic viscosity of
ca. 0.6 dl/g), 10.38 kg of acetic anhydride, and 57.2 g of
sodium hypophosphite under.- the same conditions as for LCP1l.

There was obtained the desired polymer in pellet form.
Aa absorbance of the liquid crystalline resin' (LCP 5) wes 0.1,

Comparative Example 3

LCP6: In a pressure vessel were reacted with one another

11.05 kg of p~-hydroxybenzoic acid, 1.40 kg of 4,4'-



liquid crystalline resin is measured for absorbance at 380 nm over an
optical path length of 10 nmmin a 0.5 w%solution in a 1:1 nixed sol vent

of pent af | uor ophenol and chl or of or m (by
24 wei ght). The liquid crystalline resin and liquid crystalline
resin conposition obtained as nentionedzgbove undergo ordinary ol ding

ke oot CatY e L oo 308 eh el ARG bR G 0

| .
\?\na{ thsa cgl gl’l njéiég%e%\&%eca hth ?ﬁ%?‘%@@e ?ggﬁﬁ%%gs%é&;%? §%32§d
di scol orati aga | egj ¢t 10. 57 kof %%géltg_bn gﬂghﬁ.li&ep f4chs. en% égperl or

i n heat reS|stance hy roI ytic resistance, e|r exa are

listed bel ovbis {4-2héxHyl-cHl6-Anbae ?qsbaaeasrpeﬁf&éfrwﬂgﬂésp&féé“@gaggnsm

LEP -l anp, connector, socket, resi rel ay case, s col |

capaci tor; VRERP<8%’ fronmkaougasp,uxm&trlﬂeé saleCdontDit IXHE h& H¥ rchgl . nal
board, transforner plug, printed wiring board, turer, speaker,

mcr ophone !t*leemhphtasa obtained the desired polvmer in pellet form.
An absorbance of the liguid crystalline resin (LCP 6) was 09.

LCP7: In a pressure vessel:were reacted with one. another.
11.05 kg of _p-hydroxybenzoic acid, 1.40 kg of 4,41
dihyd_roxybiphenyl, 1.25 kg of t_erephthalic acid, 2.40 Kg of
polye_thyle_né tere_phthglat’e. (having an intrinsic viscosity of
ca. 0.6 dJ_./g),' 10.67 -kgof- acetic anhydride, and 28.6 g of
2,2-methylenebis(4,6 -_di—.t-:butyl__phneyl Joctyl phosphite (MARK.
HP-10 from _Adeka.f\rgqs )_' under-the same conditioq's as for LCP1.
There was o.btairlxed, the desired poivmer in pellet form.
An absorbance of the liquid crystalline resin (LCP 7)'was 0.9.
szw.i

LCP8: In a pressure vessel were reacted with one another
11.05 kg of 'p-hyd-rpxyl_aen:zoic acid, 1.40 .kg of 4,4'-
dihydroxybiphenyl, 1.25 kg of terephthalic acid,. 2.40 kg of
pPolyethylene terephthalate (having an intrinsic viséosity of
ca. 0.6 dl/g), 10.67 kg of acetic anhydride, and 28.6 g of
calcium hypophosphite under _lthe same conditions as for LCP1.
There was obtained the desired polymer in pellet form.
An absorbance of the liquid crystalline resin (LCP 8) was 0.55.

The polymer samples obtained as mentioned above were
evaluated in the following manner.

(1) Absorbance

The sample was dissolved in pentafluorophenol and



' r, magnetic head base, power nodule, housing, sem conductor,
ﬁrgt!dngﬁgsial,gFDD carri age, FDDpchassis, not or brush hol der, parabolic
antenna, conputers, etc. * parts far VIR, teIeV|s!on set, |ron,_ha|r
dryer, rice cooker, mcrowave oven, audio |aser disc, conpact dlsc,OI
lighting apparatus, refrigerator, air conditioner, typewiter, wor
processor, hone electric appliance, of fi ce machi ne, offlce conput er,
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t el ephone set, CSI 8
i ad ip a Fatiesefpbutk i thy, Wstlehh) Thafitvehaaoi fig,

et o par é ?{ﬁ %E% Jﬁﬁ > ewiter etc. * precision parts for

r, ter
oscone, o TR oo B b5 P berpaisinets
t nnector, 1 C regulator, potentionete
base (for | fSr{i’%‘P%* B S IS5 ok Ehvcinceusicpige,
[ n
exhaust pi pe, t ake mani fold, fuel punp, engine coola
joint, carbure oéﬁéﬁgﬁgﬁgpgﬁgiﬁaﬁﬁa gﬁ8r1%$ﬁﬂﬁﬁ ty ofHagidephslightovere _

r brake pad wear sensor, throttle
cool ant SENsoly, A aﬁﬁgﬁglﬁﬁtnlﬂ% ?.Ec_r;] %Ospectrophotgmeter (Model UV-240 made

posi tion sensor
by Shimadzu Corporation), with the mixed solvent being a blank.

The absorbance was calculated from the formula below.

Intensity of transmitted light

Absorbance = -log
Intensity of incident light
(2) Whiteness (W value) and yellowness (YI value)
Bend test specimens (measuring 127 x 12.7 x 3.12 mm) were
prepared by using "Promat 25/40" (ffom Sumitomo Heavy
_ Industries, Ltd.) at a cylinder temperature of 325°C and a mold
temperature of 90°C. These specimens were tested for whiteness

(W value) by using an SM color computer made by Suga Shikenki

K.K.
(3) Residénce stability

Bend test specimens (ineasuring 127 x 12.7 x 3.12 mm) were
prepared by using "Promat 25/40" (from Sumitomo Heavy
Industries, Ltd.) at a cylinder temperature of 330°C and a mold
temperature of 90°C, with the residence time set at 4 minutes
and 20 minutes. These specimens were tested for flexural

strength according to ASTM D790. The retention of strength



position sensor, air flow nmeter, air conditioner thernostat base, heating
warm air flow control valve, radiatorr motor brush holder, water punp

i mpel l er, turbine vane, wi per notor,. distributor, starter switch, starter
relay, transm ssion wire harness, w ndow washer nozzle, air conditi.oner
panel switch board, fuel solenoid valve coil, fuse connector, horn
termnal, electric insulating board, step notor rotor, lanp socket, |anp
reflector, lanp housing, brake piston, $8l enoid bobbin, engine oil filter,
i gnition syst evescssdcudated from th¥ fidmmudhobelownti oned exanpl es, those
smal|l parts having a volune less than 5 cc can be nmade nost practically
fromthe liquid crystalline resin or liquid crystalline resin conposition
of the present invention because of their good

26 col or heat resistance, and hydrol ytic resistance. Typical exanples of
such small parts are SI MM sockets, DI MM sockets, CD pickup |ens hol ders
and smal| gears. The invention will be described in nore detai
with reference to the follow ng exanples, which are not intended to’
restrict the scope of the inventi ditrengdhpLext 20 oninutgsd acebidence

Retention = : X 100

Strength for 4 minutes residence
(4) Heat resistance (aging) test
Tensile test specimens (conforming to ASTM No. 1) were:
prepared by using Toshiba's IS-55EPN at a cylinder temperature
of 325°C and a mold temperature of 90°C. After aging at 240°C
in a hot-air oven for 30 days, the specimens were measured for

tensile strength according to ASTM D638. The retention of

tensile strength was calculated from the formula below.

Strength after aging

Retention = X 100
Initial strength

(5)  Hydrolytic resistance test

Tensile test specimens (conforming to ASTM No. 1) were
prepared by using Toshiba's IS-55EPN at a cylinder temperature
of 325°C and a mold temperature of 90°C. After treatment with
water in an autoclave at 120°C for 3 days, the specimens were
measured for tensile strength according to ASTM D638. The

retention of tensile strength was calculated from the formula



LCP1: In a pressure vessel were reacted with one another 11.05 kg of

p- hydr oxybenzoi ¢ acid, 1.40. kg of 4:4'- dihydroxybi phenyl, 1.25 kg of
terephthalic acid, 2.40 kg of polyethyl ene terephthal ate (having an
intrinsic viscosity of ca. 0.6 dl/g), and 10.67 kg of acetic anhydride at
100-250C for 1.5 hours under a nitrogen stream Wththe pressure vessel
evacuated to 66 Pa over 1 hour, reacti was continued for 1.25 hours so

as to conpl eﬁtaelg‘?rbycondensati on. The reaction gave rise to a
st oi chi onet rt' unt of acetic acid which was distilled away. Thus, there

was obtained the desired polyner in pellet form An absorbance of the
liquid crystalline resin (LCP 1) was 1.1. Conparative Exanple 2.

LCP2: In a pressure vessel wer davkbp epEa; er 11.05 kg of.
p- hydroxybenzoic acid, 1. 40 %&r&%&ﬁ fh B d?h r oxybi phenyl, 1.25 kg of -

terephthalic acid ge:dbeis _.pm_yet_h.yLLene_t-au-e-pm—haLatg (ﬂo@w ng an .
intrinsic viscosity of ca. 0.6 dl/g), and 10.38 kg of acetic anhydride

under the sanme conditions as for in@RialHaeeeagtht here was not obtained the
27 desired polyner (in pellet form) because the reaction failed to give
a. sufficent (6lpgrpeohitiod \orbrdcaatiicoacidExanpl e 1 LCP3: In a
pressure vessel were reacted with one anot her 11.05 kg of
p- hydr oxybenzoi ¢ Acsaipplie A®.3kg)owas4adlowed to stand at 330°c for 30
minut_es {n-an evacuated (10 Torr) test tube (50 mm in diameter) .
The pressure in _the test tube was restored by. introductigp of.
ni.trOgen, and the ga‘s in the-test tube was an'alyzed fox acetic.
acld by using an acetic acid detecting tube (No. 81) made by
Gastech CO., Ltd.
Examples 4 to 6 and Comparetive Examples & to9
Each of the polymer samples (LCP1 aad LCP 3 to 8) prepered in Examples 1 to 3 and Comparative
Examples 1 and 3 to S was dry- blended with en inorgenic filler (glass fiber haﬁng 94 mdodand
3 mm length) _
in the ratio shown in Table 1. The dry blend underwent melt
mixing in a 30-mm twin-screw extruder. Resulting pellets were
formed into test pieces for performance assessment. The

absorbance and the evolution of acetic acid were measured

before blending. The results are shown in Table 1.



di hydr oxybi phenyl, 1.25 kg of terephthalic acid, 2.40 kg of pol yet hyl ene
terephthal ate (having an intrinsic viiscosity of ca. 0.6 dl/g), 10.38 kg
of acetic anhydride, and 28.6 g of __ sodium hypophosphite under the sanme
conditions.as for LCP1. There was obtained the desired polynmer in pellet
form An absorbance of the liquid crystalline resin (LCP 3). was 0. 1. _
LCP4: In a pressure vessel were reacted wi th one another 11.05 kg of -
p- hydroxybenzoic acid, 1.40 kg of 4,4'- 34ihydroxybiphenyl, 1.25 kg of
terephthalic acid, 2:40 _kg of polyet hyl ene.terepht hal ate (having an

intrinsic viscosity of “gga.~d. 6 d /9)} 10 38 kg o cl- anhydri de,” and
28.6 g of. sodi um phposghg@  Ynder] t hg sa > SO i Jor LCP1. There
was obtai ned the desife@G 8 yqeR ijn el 1t rbance of the .
liquid crystalline rgsirg-BEEP|4) vlas Q. 2. - LCP5: I'n a .
pressure vessel were [reacted with fone janot pf _
p- hydr oxybenzoi c. apichs;iéép - kg'lof. B, 4" i ) pphenyl, - 1.25 kg of
terephthalic acid, 2:4%%@;.@‘_: .pgl yetfhyl.gne tierep t,hiate { having an '
intrinsic viscosity of 25887 & -|dg ¢ 81088 kg pfgacaeeif anhydride, and.- -
57.2 g of sodiunrhypés Etite ynder{:t hg sane cohditj onsjas for LCP1.
There was obt ai ned the %@sied pollyneri in |pel ljet florm| An| absorbance of
the lquid crystallingTesim (gCP gJ v Y | P arafrvel.Exanpl e 3
LCP6: In a pressure ess8gwerle rgactgd wilth gne-anather [1.05 kg of.
p- hydr oxybenzoi ¢ aci-d,-.“-;g}g%) Gl 44wl elz| gl
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28 di hydr oxybi phenyl, 1.25 kg of terephthalic acid, 2.40 kg of

pol yet hyl ene terephthal ate (having an intrinsic viscosity of ca. 0.6
dl/g), 10.67 kg of acetic anhydride, 'and 28.6 g of bis
(4-methlyl-2,-t-butyl )pentaerythritol diphosphite (MARK PEP-3 6 from
Adeka Argus) under the same conditions as for LCPI. There as obtained the
desired polyner in pellet form An absogﬁgnce of the liquid crystalline
resin (LCP 6) was 0.9. Conparative Exanple 4 LCP7: In a pressure
vessel were reactedIfi tis aneedntrimrTabld. D%hdtd thle DiRudH0X %gﬂ%,e acid,
1.40 kg of 4,4 - di hydr oxybi phenyl, 1.25 kg of teréphthalTc acid,™ 2.40
kg of  pol yetigsiencompositiidmabatthe( fredain Givent o3k Grdata9Sidyrsfeq €2
0.6 dl/g), 10.67 kg of acetic anhydride, and 28.6 g of

2, 2- met hy| enebinsealer gpne, heat! pesistaness ystaBiISHY €6 relREnce BRahk ¢ oM
Adeka Argus) under the sane conditions as for LCPI. There was obt al ned
the desired pd9amns) . angdehydrolykin resdstahserbance of the liquid
crystalline resin (LCP 7)was 0.9. Ccnparative Exanple 5 LCP 8: In
a pressure vessel were reacted with. one another 11.05 kg of '
p- hydr oxybenzoic acid, 1.40 kg of 4,4'- dihydroxybi phenyl, 1.25 kg of.
terephthalic acid, 2.40 kg of .polyethylene terephthalate (having an
intrinsic viscosity of ca. 0.6 dl/g), 10.67 kg of acetic anhydride, and
28.6 g of



| . i ' it LCP1. There was
| ci um hypophosphite under the sanme conditions as for :
ggt ai ned %/Eepdesgored polymer in pellét form An absorbance of the |Iquid

[ [ ' bt ai ned as
Iline resi 5. . The pol yner sanples o

%%fitg%d above mnmmmllmne“g!n;n the followi ng manner. (1) Absorbance
The sanple was di sl véd *n Pent af | uor ophenol ~and _
29 chlméroformm'xed inaratioof 1:1 (by weight) to give a 0.5 wt %
solution. The sol.ution was placed in a (ﬁﬂartz gl ass cell havi ng an ]
optical path | ¥BAThISfCIIIMED I8Rke intensity of transmtted light and the
intensity of incident light were -~ neasured at 380. nmusing a

spect rophot onet er ( MbdeA Lirii4Derpseallbye Sbisiﬁ%&?b@ﬂbi‘ié@%‘)at Wle%gtt he

romt

' [ | at ed

xed sol vent being a bl ank. The absorbance was cal cu _ )
Pgrnu|a bel ow. one kind of liquid crystalline bauymértyeiécéédﬂf%EhF&iﬁukgght
Absorbance = -log [err] Intensity of 1rficident

light (2) Wi eeyREsliine polyds teland|liguidssrystiaMaliéspolyester ﬁﬁﬁaﬁ eStt
speci mens (measuring 127 x 12.7 x 3.12 mm) were " prepared y lfs' ng ' L
25/ 40" (from FPe%h Yn anisotropic molten phase, and an inorganic
phosphorus compound, sa.id liquid crystalline resin haviné an
absorbance of 0.5 or less at 380 nm when measured over an
optical path length of 10 mm in a 0.5 wt$ solution in a 1:1
mixed solvent of pentafluorophenol and chloroform (by weight) .-
2. The liquid crystalline resin as defined in Claim 1,
wherein the inorganic phosphorus compound is at least one
member selected from phosphorous acid, phosphinic acid, and
metal salts thereof in an amount of 0.001 to 5 parts by weight
_ for 100 parts by weight of the liquid crystalline polymer.
3. The liquid crystalline resin as defined in Claim 2,
in which at least one member selected from phosphorous acid,
phosphinic acid, and metal salts thereof is a sodium salt of
phosphorous acid and/or phosphinic acid.
4. The liquid crystalline resin as defined in any of
Claims 1 to 3 which comprises a liquid crystalline polyester
composed of structural units represented by the fomulas (1),
(IT), and (IV) belowor a liquid crystalline polyester composed
of structural units represented by the formulas (I), (I1),
(IIX), and (IV) below.
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| ndustries, Ltd.) at a cylinder tenperature of 325[err]C and a nold
t‘errperatupe—ef'@ﬁ"reTr’]_%"l'—ﬁgse specinmens were tested for whiteness (W
val ue) by usj ‘“m‘\ﬁ‘“eonput er. made by Suga Shi kenki K K. (3)

Resi dence sﬂmm m \ end test specinmens (neasuring 127 x 12.7 x 3.12
m) were ptepated by using "Promat 25/40" (from Sumitonop Heavy

I ndustries, Ltd.) at a cylinder tenperature of 330[err]C and a nold-
tenperature of 90[err]C, with the residence tinme set at 4 mnutes and 20
m nutes. These- specinens were tested fd@5 flexural strength according to
ASTM D790. The retention of strength . :

30 was calculated fromthe formul a OW.
Strength for 20 m nutes residen _ﬁetention = [err]
X 100 St rengt r ﬁ mi nutes Hsidence (4) Heat
resi stance (aging) test TensiTe t@st specinens (conformng to ASTM
No. 1) were
-¢0—RI—0)- an
€0—CH,CH—0} (i
+§:—-R2-§:-)- = ()
0 0

(where R, denotes at least one kind of the group selected from

those represented by the formulas below,
CH, cH,
Evivalvs
Q9 Q
H,C—&;:CH, O H, :
EQ O



pr epar ed by WSEPN at a cylinder tenperature of
325[err] C and- a nol d tenperatt of 90[err]C. After aging at 240[err]C in
a hot-air overi. mg’m,m speci mens were neasured for tensile
strength accor MNHE The retention of tensile strength was
cal cul ated fromthe torfulsa bel ow Strength after

agi ng Retention = [err] X 100
Initial strength (5) Hydrolytic resistad€e test . Tensile test

speci nens ( coptidiRyidegotesARTeABt ohe NEhE i.ng Toshjba s
| S-55EPN at a cylinder tenperature of Bngglﬁo%%gélgfzﬁgtm#g?ﬁe of

90[ err] C. AftEepresentexdtbyiitte foamalal Befheaut ocl ave at 120[err]C for 3
days, the specinens were neasured for tensife strength according to ASTM

D638. The retention of tensile strength was calculated fromthe fornula
bel ow. Strength after treatnent . Retention

o S 5 e Yyt
o 00
@focw@

with X standing for a hydrogen atom or chlorine atom.)

S. A liquid crystalline resin composition which
comprises a liquid c:;ystalline resin in an a.mount of 100 parts
by weight and an inorganic filler in an amount of 5 to 300 parts
by weight, said liquid crystalliine resin being composed of at
least one kind of liquid crystalline polymer selected from
liquid crystalline polyester and liquid crystalline polyester
amide, both forming an anisotropic molten phase, and an
inorganic phosphorus compound, said liquid crystalline resin
having an absorbance of 0.5 or less at 380 nm when measured
over an optical path length of 10 mm in a 0.5 wt% solution in

a 1:1 mixed solvent of pentafluorophenol and chloroform (by

weight).
\\
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Initial strength __(_6)—E-VQ-I—4—H—6-H—O‘f——acetIC acid A sanple (0.3 g) was
allowed to stand at 330 3 m nutes in an evacuated (10 Torr)
test tube (50 mn| | “Ht !w‘m pressure in the test tube was restored
by introduction of. he gas in the test tube was anal yzed
for acetic acid by Usi ng an acetic acid detecting tube (No. 81) made by .
Gastech Co., Ltd. Exanples 4 to 6 and Conparative Exanples 6 to 9 Each of
t he pol yner sanmples (LCP1 and LCP 3 to 837prepared in Exanples 1 to 3 and

Conpar ati ve Exanpl es.l anasin3 improveds prgceds egded %téclh@fhg nar gaidneid i | ler
(glass fiber having 9 [err] m[err] and 3 mmlength) in the ratio shown

in Table 1. Therybstalilised resder including the steps vfa re@ctiihyWa N1 EGE IV
extruder. Resulting pellets were formed into test pieces for performance
assessment . T¢qsbﬂi§mnbapoéyeadethﬁommﬂgltnam mafte&d.atl.l and%ﬁl sel equihsur ed
bef ore bl endi ng. The results are shown in Table 1. 32 _
crystalline polyester amide-forming raw material containing
at least one member selected from hydroxycarboxyllc acids,
dihydroxy compounds, and dicarboxylic acids in the presénce
of an acylating agent, thereby producing a liquid cryst;:tllihe
polyester and/or liquid crystalline polyester amide, wherein
the improvement comprises add;ng at least one kind of compound -
selected from phosphorous acid, phosphinic acid, and metal
 salts thereof and adjusting the amount of the acylating agent
such that the molar ratio of the functional groups in the
acylating égent capable of acylating hydroxyl groups to the
hydroxyl groups in the starting monomer is less than 1.1.
7. The process for producing a liquid crystalline resin
as ‘defined in Claim 6, wherein the 1liquid crystalline
polyester-forming raw material and/or a liquid crystalline
polyester amide-forming raw material is one which further
contains at least one member selected from polyalkylene
terephthalate and amino group-containing monomer.
8. A molded product of a liquid crystalline resin or
a liquid crystalline resin composition, said 1liquid
crystalline resin comprising at least one kind of liquid

crystalline polymer selected from 1liquid crystalline

polyester and liquid crystalline polyester amide, both forming

This Sheet Has Been Re;ilaced
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[err] . ‘ | 33 It is noted from Table

¥ that the liquid crystalline resin‘conposition of the present inventiaon
is greatly inproved in color tone, -heat resistance (stability to residence

and heat aging), and hydrol ytic resistance. . _
34 WHAT IS CLAIMED | S: 1. Aliquid crystalline resin which conprises

at least one kind of liquid crystalline $O| ynmer selected fromliquid
crystalline polyester and liquid crystal®®ne pol yester anmide, both forning

an” ani sot r opi ®*n8PiEAtEeRie, maktienn phasegaaind wowm&mkgﬁom
conprising at_least one menber selected from phosphorous acid, phosphi nic
acid, and meSHPIMds spHEr biquid cuystmllineotedid hbvidgbaR S0 Bandiel oht
for 100 parts by weight of the liquid crystalline
_ of 0.5 or 1es_s at 380 nm _when measured over an optical path
length of 10 mm in a 0.5 wt% solution in a 1:1 mixed solvent
of pentafluorophenol and chloroform (by weight), and said
liquid crystalline’ resin composition comprising a liqﬁid
crystalline resin in an amount of 100 parts by weight and an
inorganic filler in an amount of 5 to 300 parts by weight

9. The molded product of liquid crystalline resin as

defined in Claim 8, wherein the molded product is of small size.

Ll
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pol ymer, said liquid crystalline resin having an absorbance of 0.5 or |ess
at 380 nm when neasured over an optical path length of 10 nmin a 0.5 Wmt%
solution in a 1:1 mxed solvent of pentafluorophenol and chloroform (by
wei ght) . 2. The liquid crystalline resin as defined in Jdaim1, in
whi ch at | east one nmenber selected from pRosphorous acid, phosphinic acid,
and netal salts LEQUEDfCR¥SEPABDINENRESIN AXD mm%m@:@ FHERED P

phosphi ni ¢ aC|d : 3. The liquid crystalline resin as defined in
Claim 1 or 2ABSTRACT (R THRDISCLOSGURA crystalline polyester conposed of
structural units represented by .the fornulas (1), (11), and (I1V) bel ow or
a liquid crystallink Jdguidsceystalidosctdes bf vﬂﬁchc«tdampzl-lsdﬂ hﬁ Iefytesqaat ed by
the formulas (1), (1), (l11l), and (1V) bel ow 35
[err] ind of 1:|.qu.1.d crystall:l.ne polymer selected from liquid

crystalline polyester and lJ.quid crystalline polyester amide,
both forming an anisotropic molten phase, and an inorganic
phosPhorﬁs compound., said liquid crfsfalline resin having'an
absorbance of 0.5 or less at 380 nm when measured ovef an
optical path length of 10 mm in a 0;5 wt¥ solution in a 1:1
mixed solvent of pentafluorophenol and chloroform (by weight).
It is useful as engineering plastics because of improved color,

heat resistance, and hydrolytic resistance.



denotes at | east one Kind of the group selected from those

Meenmdep aP <t

(where R%e(rjr]b en [ : 6

represented by thef err

36 and,Rerr] deno“!mmmmllﬂmﬂm, k| nd of the group sel ected fro thQ,t 68?

represented by the forfulta Bel dw, * [err] IPOS
34

WHAT IS CLAIMED IS:

1. A liquid crystalline resin which comprises at least
one kind of liquid crystalline polymer selected from liquid
crystalline polyester and liquid crystalline polyester amide,

both forming an anisotropic molten phase, and an inorganic

phosphorus compound comprising at least one member
selected froul-phosphorous acid, phosphinic acid, and
metal salts thereof in an amount of 0.001 to 5 parts by
weight for 100 parts by welght of the liquid crystalline
polymer, said liquid crystalline resin having an
absorbance of 0.5 or less.at 380 nm when measured over an
optical path length of 10 mm in a 0.5 wt% solution in a
1:1 mixed solvent of pentafluorophenol and chloroform (by
weight) .

2. The liquid crystalline resin aé defined in Claim 1,
in which at least one member selected ffom phosphorous acid,
phosphinic acid, and metal salts thereof is a sodium salt of
phosphorous acid and/or phosphinic acid.

3. The liquid crystalline resin as defined in
Claim 1or 2 which comprises a liquid crystalline polyester
composed of structural units represented by the formulas (I),
(II1), and (IV) below or a liquid crystalline polyester composed
of structural units represented by the formulas (I), (II),

(III), and (IV) below.
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with X standing for pr chlorine atom)) 4. A
liquid crystalline r|mm!c“mm#m“mrwhl ch conprises a liquid crystalline
resin din an anmount of* 160 par¢s s by wei ght and an inorganic filler in an
anount” of 5 to 300 parts by weight, saigéliquid crystalline resin being
conposed of at |east one kind of liquid Crystalline polyner selected from
liquid cryst aRifide depofestat leagtianpkind ofsthe gravp malesdest fremitdesebot h
form ng an ani sotropi c nolten phase, .and an inorgani c phosphorus conpound
conprisi ng at *PRRSfenfed herthe foymudidedeloym phosphorous acid, phosphinic
acid, and netal salts thereof in an ampunt of 0.001 to 5 parts by weight
for 100 parts by weight of the liquid crystalline polyner, said |iquid
crystalline resin having an absorbance of 0.5 or
measured over an optical g | engt h O mMmmin
1:1 m xed sol vent of pent arophenol chl or of
37 5. An i nproved ‘process for producing a liquid

s Vaa Vs
@m,m,o;@

a

with X standing for a hydrogen atom or chlorine atom.)

4. A liquid crystalline resin composition which
comprises a liquid crystalline resin in an amount of 100 parts
by weight and an inorganic filler in an amount of 5 to 300 parts
by weight, said liquid crystall.ine resin being composed of at
least one kind of liquid crystalline polymer selected from
liquid crystalline polyester and liquid crystalline polyester
amide, both forming an anisotrc;pic molten phase, and an
inorganic phosphorus compound comprising at least one
member selected from phosphorous acid, phosphinic acid,
and metal salts thereof in an amount of 0.001 to 5 parts
by weight for 100 parts by weight of the 1liquid
crystalline polymer, said liquid crystalline resin having
an absorbance of 0.5 or less at 380 nm when measured over
an optical path length of 10 mm in a 0.5 wt% solution in
a 1:1 mixed solvent of pentafluorophenol and chloroform

(by weight) .



crystalline resin as defined in claim1 including the steps of acylation,
and t hen pol ycondensation of a liquid crystalline polyester-form ng raw
materi.al, \and/or a liquid crystalline polyester am de-formng raw materi al
containing at |east one nmenber sel ected from hydroxycarboxylic acids,

di hydr oxy conpounds, and dicarboxylic acidy in the presence of an

acyl ating agent, -t heseby prmdumprgvad| i pibcksy yEbal | preduditig/eat el igagdd or
liquid crystalline polyester am de, wherein_ the inprovenent conprises
addi ng at |eastcvéﬁ%tklian@f regiponttl debinedednf roiighod pAscdusing dthe

phosphinic acid, and netal _ salts thereof and_adjusting the agounf, of, the
acyl ati ng agentStepg I‘Pn?mﬁylta}%l%l and shen BPH’HQ“&GH{??‘FEJH&I °g‘r)%3t)%q‘i" t he

acyl ating agente,qanalhg nef p%iyleé‘{:éf'-gﬂ%h@ir@(ﬂavﬂﬁr&'{%gfﬁ? Bﬁﬁ/oﬁg%r %iﬁhm

groups in the starting nononef is less than 1.1 a gher t

6. The process éﬁswlqlcﬁsei BQlﬁeéEé&'ia{hi‘ifél%%hhaer&ﬁ?ﬁ&eﬂ%ld‘éﬁhﬂﬁgniﬂ%l

Claim5:, wherein the liqurd crystalline polyeSter-formng raw nateri

and/or a |iqui cateraesdsd Idn@emeaelefeéé@éceéad@r&prﬂi}dlwry%wr%&?mél ab$a@ne
whi ch further contains at |east one nenber selected from polyal kyl ene

terephthal at e aithyal¥ioXy @bApPufad} drd TWARBBRPLic acids ifr theBke8dnce
product of a liquid crystalline resin or a liquid crystalline resin

conposi tion, saiflani geyTatiniy agaht| eherebypeoditing A0l Muidesyseasl khad of
liquid crystalline polynmer selected fromliquid crystalline
' polyester and/or liquid crystalline polyester amide, wherein
the improvement comprises adding at least one kind of compound
selected from phosphorous acid, phosphinic acid, and metal
salts thereof and adjusting the amount of the acylating agent
such that the molar ratio of the functional groups in the

acylating agent capable of acylating hydroxyl groups to the

hydroxyl groups in the starting monomer is less than 1.1

and higher than 1.0.

6. The process for producing a liquid crystalline resin
as defined in Claim 5:, wherein the liquid crystalline
polyester-forming raw material and/or a liquid crystalline
polyester amide-forming raw material is one which further
contains at least one member selected from polyalkylene
terephthalate and amino group-containing monomer.

7. A molded product of a liquid crystalline resin or
a liquid crystalline resin composition, said liquid
crystalline resin comprising at least one kind of liquid
crystalline polymer selected from liquid crystalline

polyester and liquid crystalline polyester amide, both forming
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_ polyester and liquid crystalline polyester am de, both formng

38 an ani sotropi c nolten phase, and an inorgani c phosphorus conpound
conpri-si.ig at | east one nenber selected from phosphorous acid, phosphinic
acid, and netal salts thereof in an anmount of 0.001 to 5 parts by wei ght
for 100 parts by weight of the liquid 38ystalline polyner, said liquid
crystalline resin having an absorbance of 0.5 or |ess at 380 nm when
measured over an optical path length of 10 nrmin a 0.5 wt% solution in a
1:1 mixed solvent of pentafluorophenol and chloroform (by weight), and
said |iquid csE@isatearist maldgiodhesen evsfpansingroanacl phgsghorus
crystalline resin in an anpupt, of 100§Parts by weight and an inorganic

filler in an SARARAURE SOTBTEBHRI p&ftt S'ERPePhfit member  geleqird nresy

product of i SHehSoRla| 84S dhoathudd "Sdils) CLaM fectler Su3cNe
thereof in an amount of 0.001 to 5 parts by weight for
100 parts by weight of the liquid crystalline polymer,
said liquid crystalline resin having an absorbance of 0.5
or less at 380 nm when measured over an optical path
length of 10 mm in a 0.5 wt% solution in a 1:1 mixed
solvent of pentafluorophenol and chloroform (by weight),
and said liquid crystalline resin composition comprising
the liquid crystalline resin in an amount of 100 parts by
weight and an inorganic filler in an amount of 5 to 300
parts by weight.

8. The molded product of liquid crystalline resin

as defined in claim 7, wherein the molded product is of

small size.

[
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