22 January 2007 -1 DESCRI PTION POLYESTER COVPCSI TI ON AND METHOD FOR
PRODUCI NG THE SAME 5 Technical Field The present inventRdammel 2608s to a
pol yester conposition. In nore detail, the, present invention relates to a
pol yester conposition which can eaS|Iy form m cropores on the surface of a.
formed article, when formed into 10 the shape of fiber or film and can
exhi bit inproved color depth and clarity, when the fornmed article is dyed.
Background Art Pol yesters have w dely bedan used as synthetic fibers,
because of 15 having many excel | enhrHigaeFRigsti cs. However, the
polyester fibers have defects conprising inferior color developnent and
inferior clarity, because of not having depth in color on coloration in
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solve the-defects, the inprovenents of SAME and the. chenical |
nodi fi caki ons of poI yesters..have been tried, but a sufficient effect has.

not been obtai ned by any of the inprovenents and the chem cal
nodi f i cat i offechical Reeldt her hand, as a try for inparting unevenness to the -

surfaces 25 of p r fiber : epth to a color on col ratlon has
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of the 10 betke shapé ofifibey o, filn, Cm&baﬂ%ﬂhmit"MEQdecﬁbf deptinandr@aripgen
recognlzed Og}?ﬂtgfff bers g)ﬁaln(f y this met and the lowering in a -
visual con& BHERELELGHT 159Y9Y been recogni zed. Nanely, when the
al kali wei ght reductlon isinsufficient in this ,
Background Art
Polyesters have widely been used as synthetic fibers, because of

15 having many excellent characteristics. However, the polyester fibers have
defects comprising inferior color development and inferior clarity, because of
not having depth in color on coloration in comparison with natural fibers
such as wool or silk, cellulose fibers such as rayon or acetate fibers, acrylic
fibers, and the like. | N

- 20 In order to solve the defects the improvements of dyes and the.
chemical modifications of polyesters have been— tried, but a sufficient effect
has not been obtained by any of the mprovements and the chemical
modifications.-

On the other hand, as a try for imparting unevenness to the surfaces

26  of polyester fibers to give depth to a color on coloration has been proposed, for .

~example, a method for treating (alkali weight reduction) the fibers

- comprising a polyester‘ containing polyoxyethylene glycol and/or a sulfonic
acid compound with an aqueous solution of a basic compound to form -
wrinkle-like micropores arranged in the axial directions of the fibers.

~30 However, a color depth-improving effect has not been‘iecognized on -

“the fibers obtained 'by this method, and the lowering in a visual
concentration has contrarily been recognizéd. N _ '

-Namely, when the alkak weight reduction is insufficient in this

method, the color ‘depth-improving effect is never recognized, because the




met hod, the color depth-inproving effect is never recogni zed, because the
22 January 2007 2 unevenness is fornmed only in the surfa2damegr2@f7aces of
the fibers. On the other hand, when the alkali weight reduction is
sufficient; the, color depth is not inproved, and a visual concentration
Is al so | owered, because light is perhaps irregularly reflected. Even when
the fibers are colored in a deep 5 color, the fibers appear whitish. In
addition, the strengths of the obtained-2fibers are remarkably |owered, and
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In order to solve such the defects, proposed has- been a method for
20 - producing synthetic fibers having micropores, characterized by adding (a) a
metal-containing p_lhospho,rlous cempound rej)resented by the below-described
formula (1) (wherein, R1 and Rz are each a monovalent organic group, and R;
.andA Rz may be identical or differen_t each other; m is 1, when M is an alkali
metal, or 1/2, when M is an alkaline eari_;h metal) aed,-(b) an alkaline earth
25 metal in an amount of 0.5 to 1.2 moles per mole of said metal-containing
~ phosphorous compound without preliminarily reacting the compound (a)
with the alkaline earth metal (b), at a step before a polyester synthesis
- reactlon 1s finished, finishing the polyester syntheS1s reaction, melt- spmmng
the obtained polyester, and then treatmg the obtained fibers with an
30 agueous solution of a basic compound to reduce a weight of not less than 2
percent by weight. By the method, the polyester ﬁber havmg practically
excellent color depth can be obtained.




percent by weight. By the nmethod, the polyester fiber having practically
excel l ent color -depth can be obtained. 22 January 2007 2RI@nRHOE- OV
..(1) 11 5 O According to the nethod, insoluble particles can surely be
produced in the polyester in a honogeneously ultra fine particle-dispersed
state during the reaction. However, the nethod has a problemthat coarse
particles are liable to be produced by the slight difference of addition 10
conditions such as a tenperature on the -gddition. of the additive and a
speed on the additg ofy of the additive. Nanely, since the once produced
coarse particles ot di sappear, the coarse particles cause the cl ogging
of afilter 1in a olgnerlzatlon process, and the pressure rise of a pack
and the breakagR, Odjn a-spi(ih}) ng process. Thereby, the method has
a probl emthat |t 15 “s extrenely difficult to performa continuous
production by a batch type production nmethod. Furthernore, since the

al kal i tal or the afkaline earth netal is added to the reaction system

in this hethod, the metals accelerate the hydrolysis of the polyester
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pol yester is e hanc and the t her nal abi Y,
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groups furt Herings mhmtmarchenco&@aﬂvev‘zexprthef nidthod Mh&g Qaﬁq:rrbblérﬁsma& egaksed. I'n
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of fibers in 4 spinning process. Thereby, the method has a problem that it -
15 1s extremely difficult to perform a continuous productlon by a batch type
productlon method.
Furthermore, since the alkali metal or the alkaline earth metal is
added to the reaction system in this method ‘the metals accelerate the
| hydrolysis of the polyester component. Consequently, the carboxyl terminal
20 concentration of the polyester is enhanced, and the thermal stability of the
resin composﬂzlon is insufficient, Addltlona]ly, a vicious circle that the
carboxyl terminal groups further promote the coagulation of the
microparticles is caused. |
. In recent years, a direct esterification production method using a
25 :d_icarboxyl'ic acid instead of the so-called orgenic carboxylate as an acid
component has mainly been adopted,r from reasons such as cost down, the -
decrease of impurities, and the improvement of the hue of the polyester. -
. However, since carboxyl terminal groups do subetantielly not
disappear from a raw material-charging time to a 'poljrcondensation
- 30 ‘reaction-starting time in this method, the employment of an alkali metal
compound or an alkaline earth metal compounﬂ as a raw material for
' formlng a metal-containing phosphorous compound causes the formation and
' prec1p1tat10n of a metal carboxylate a reaction failure, and the production of
~ scaly coarse forelgn matters in large amounts. Therefore, formation




form ng a netal -containing phosphorous conpound causes the formati on and
precipitation of a netal carboxylate, a reaction fail ureZ2daudatsh2007
production of scaly coarse foreign matters in |arge amounts. Therefore,
formati on 22 January 2007 -4 processes such as a spinning process can

substantially not be carried out, and _t4r1e fact is that such the
conposi tion is produced only fromthe so-call ed organi c carboxylate as a
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aspect proedsties a pol yester conposition conpri si ng a polyester and a

met al - cont ai ni ng phosphor ous conpound produced by reacting a phosphate
ester with an alkali netal and/or al kaline earth nmetal -containing conpound
in an anouBiS(‘:MSlﬂBE)fﬁnV&tmmts by nole converted into the alkali netal per
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concentration of less than 1.0 equivalent / ton and a carboxyl terminal group
concentration of not more than 60 equivalents / ton, and said metal-
containing phosphorous compound has an average particle diameter of 0.01
to 0.1 # m and is contained in an amount of 0.1 to 5 percent by weight.

Herein, the "amount converted into the alkali metal" means the double
of the molar number of the alkaline earth metal, when the alkaline earth
metal is used, or the sum of the double of the mole number of the alkaline
earth metal and the mole number of the alkali metal, when the alkali metal
and the alkaline earth metal are simultanecusly used.

They are preferable that not less than 80 percent by mole of the
repeating units of the above-described polyester are ethylene terephthalate

| ‘units, that the polyester composition has a color b value of not more than 2.5,

and that a filtration pressure rise measured at a 120 hour-elapsed time is
less than 5 MPa / day, when said polyester composition is filtered through
two orthogonally stacked filters each comprising a plain weave wire net
having an inner diameter of 64 mm and a nominal aperture basic size of

0.026 mm (namely, corresponding to 500 mesh) in accordance with JIS




|l ess than 5 MPa / day, when said polyester conposition is filtered through
two orthogonally stacked filters each conprising a plai n2Zaueryd00é net
havi ng an i nner dianmeter of 64 nmand a nom nal aperture basic size of
0.026 mm (nanely, corresponding to 500 nmesh) in accordance with JIS 22
January 2007 -5 G3556 at a filtration gate of 33.3 g/mnute at a
.tenperature of 290C. A second aspect provides a nethod for producing the
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pol ycondengagi on reaction vessel, the transported oligomer liquid is mxed

with the ester-forming diol conponent at a tenperature of not npre than
50C in an anpurithasf thet pregegsarfos mroducing the above-described polyester

comprises a process for esterifying the ester-forming acid component with

the ester-forming diol component in an esterification vessel, a process for
transporting a part of the produced oligomer liquid to a polycondensation
reaction vessel to perform the polymerization, and a process for newly
supplying the ester-forming acid component and the ester-forming diol
component to the oligomer left in the esterification vessel to carry out the
esterification,

that within 30 minutes after the finish of the transportation of the
oligomer liquid to the above-described polycondensation reaction vessel, the
transported oligomer liquid is mixed with the ester-forming diol component
at a temperature of not more than 50°C in an amount of 2 to 50 parts by
weight per 100 parts by weight of the transported oligomer liquid, and then
further with said metal-containing phosphorous compound to carry out the
polycondensation reaction, '

that the temperature of the oligomer after the addition of the ester-
forming diol component is lowered to a temperature lower by 30 to 50°C
than the melting point of a pentamer in the oligomer liquid transported to




wei ght per 100 parts by weight of the transported oligoner liquid, and then
further with said netal -containing phosphorous conpound ©2 Jamary2®\it t he
pol ycondensati on reaction, that the tenperature of the oligoner after the
addition of the ester- formng diol conponent is lowered to a tenperature

| ower by 30 to 50C than the rrelting_gpi nt of a pentaner in the oligoner
liquid transported to 22 January 200/° -6 the polycondensation reaction
vessel , thgrﬁé)&&%tdeﬁ@aﬁhhgggﬁﬁoﬁ pg Leti cal average polynerization degree

cal cul ate rroman ester-formng diél conponent / ester-formng acid
conponent ratdaml after the addition of the ester-formng diol conponent is
not nore th . t hi e L. fe y . L.cle
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est er - f oyerghyredudicantreetwant.and an ester-forming di ol conponent. Herein,
the ester-formng acid conponent in the present invention neans a

di carboxylic acid and/or its ester-formng derivative, and the

est er - f drast Modhi Bir Conporeut thadsventdoml and/ or its

Hereinafter, the present invention will be explained, while mainly

adopting a case that the shape of a formed article is a fiber, but it is a matter
of course that the same effects can also be obtained in a case that the shape
of the formed article is one of other shapes, such as a filmy shape.
Additionally, for example, "the diffused reflection of light on the surface of a
fiber" can be read in a different way as "the diffused reflection of light on the
surface of a film".

The polyester in the present invention is a linear saturated
polyester synthesized from an ester-forming acid component and an
ester-forming diol component. Herein, the ester-forming acid component in
-the present invention means a dicarboxylic acid and/or its ester-forming
derivative, and the ester-forming diol component means a diol and/or its
ester-forming derivative. In particular, a polyester synthesized from a
dicarboxyhic acid and a diol is preferable, and it is especially preferable that
terephthalic acid is the main raw material of the ester-forming acid
component. One or more other components may be copolymerized in
response to a purpose within a range that physical properties as a
general-purpose resin are not lost.

The above-described ester-forming acid component - includes

- terephthalic acid, 2,6-naphthalenedicarboxylic acid, isophthalic acid, 1,4
cyclohexyldicarboxylic acid, adipic acid, sebacic acid, phthalic acid,




ester-formng derivative. In particular, a polyester synthesized froma

di carboxylic acid and a diol is preferable, and it is espadimlary2fl/ef er abl e
that terephthalic acid is the main raw material of the ester-formng acid
conponent. One or nore other components may be copol ynerized in response
to a purpose within a range that phyg}cal properties as a general-purpose
resin are not lost. The above-descriB®d ester-fornming acid conponent
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It is especially preferable to use terephthalic acid,

2, 6- napht hal enedi car boxylic acid, dinethyl terephthal ate or dinethyl

2. 6- napht hal enedi car boxyl ate. However, it is undesirable that the rate of 5
an organi c carboxyl ate such as di nethyl terephthal ate exceeds 20 percent by
nol e, because the hue of the obtained. polyester is deteriorated due to an
al dehyde and col orabl e deconposition products produced. by the
deconposition of the al dehyde. Therefore, it is preferable that not |ess
than 80 percent by nole of said ester-form ng acid conponent is a

di carboxylic 10 acid, especially terephthalic acid. In addition, the
ester-form ng di ol component. includes ethylene glycol, 1,3-propanediol,

1, 4- but anedi ol , diethylene glycol, propylene glycol, :

2,2-di methyl -1, 3-propanedi ol , dipropyl ene glycol, 1, 6hexanediol,

1, 4- hexanedi et hanol , di net hyl ol propi oni ¢ aci d, polyethyl ene oxide) glycol,
15 and pol y(tetramet hyl ene oxide) glycol. It is especially preferable to
use




ethyl ene glycol, 1,3-propanediol, or 1, 4-butanediol. It is especially
preferable that not |ess than 80 percent by nole of the22dpamry2@P7units of
a polyester are ethylene terephthalate units as the conbination of the
ester-formng acid conponent with an ester-forming diol 20 . conponent,
because excel |l ent physical properties can be realized. In the polyester in
the present invention, a polybasic carboxylic acid such as trinellitic
acid, trinesic acid, 'trinellitic anhydri-de, pyronellitic acid, or

TONOpOT as i BnéMHyTEH ottty AU MonduROhI S iEhAKEE0XY compound such as
gl ycerol,. sodi umdi met hyl ol et hyl sul fonate, or potassium 25 L
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- It is especially preferable that not less than 80 percent by mole of
the repeating units of a polyester are ethylene terephthalate units as the
, combination of the ester-forming acid component with an ester-forming diol
20 . component, because excellent physicél properties can be realized.
In the polyester in the present invention, a polybaéic carboxylic acid
such as trimellitic acid, trimesic acid, trimellitic anhydride, pyromellitic acid,
or monopotassium trimellitate, and/or a polyhydric hiydroxy compound such
as  glycerol, sodium diméthyiolethylsulfbnate, or  potassium
25 dimethylolpropionate may be copolymerized within a range for achieving the
‘object of the present invention. ' '
_ It is necessary that the intrinsic viscosity of the pblyester in the
| present invention is not less than 0.60. When the intrinsic viscosity is less
than 0.60, the physical properties of the obtained formed pro'duét such as a
380 fiber are deteriorated, and the practiéality of the polyester having the low
intrinsic viscosity is therefore poor. It is not necessary that the upper limit
of the intrinsic viscositj is especially determined, but it is preferable that the
upper limit of the intril;lsic viscosity is not more than 1.20, because the .
- polyester is easily produced and also easily foi*me_-d into the formed product




equivalents / ton is undesirable, because the thermal deconposition of the
pol yester is increased on the production of formed produ@@damuach2®¥ fi bers
15 and further because the carboxyl term nal groups are reconbined with the
metal conponent in a renelting process for the production of the formed .
product fromthe pellets to produce coagul ated foreign matters insoluble in
t he pol ymer, thereby causing troubles such as the pressure rise of a pack.
Herei n, the above-described i nherent visdéosity, methyl termnal 20 group

concentrati gﬁahag@ﬁ]aélboxyl term nal group concentration .are val ues
related to the pol but are val measyred, while a polyester
conposition is re ra‘§ 1???@‘35%3}33&% thamolyestar 8 (the aireperbinyesitionon -
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metal component in a remeltlng process' for the production of the formed‘

prodtict from the pellets to produce coagulated foreign matters insolublé’in
the polymer, thereby causing troubles such as the pressure rise of a pack.
Herein, the above-described inherent viscosity, methyl terminal
20  group concentration, and carboxyl terminal group concentration are values
related to the polyester, but are values measured, while a polyester
'composition'is regarded as the polyester, when the polyester composition_
substantially comprises the polyester and a metal-containing phosphorous .
compound. When the polyester contains one or more other components as
25  substantial components, for example, in an amount of not less than 1 percent
by weight, the. above-described values are values measured. after the
- separation of the other components or values obtained by correcting the _
measurement values of the polyester composition itself.
As the hue of the polyester composition of the present invention, itis .
30 preferable that color b value is not more than 2.5. When the color b value
exceeds 2.5, the deep color effect of the obtained formed product such as the
fiber is liable to be poor. ,
It is mnecessary that the polyester composition of the present

_ 1nvent10n contalns microparticles - comprising the metal- contalmng :




10 the present invention may be any conpound, when the conpound reacts with
t he above-descri bed phosphate ester to produce the netal 22datmn2ely
phosphat e conpound. Concretely, the salts of organic carboxylic acids with
the al kali netal and/or alkaline earth nmetal are preferable. Especially, an
acetate is preferable, because, acetic acid produced by the reaction can o
easily 15 be renoved. \Wen the phosphate ester is reacted with the- al kali
metal and/or al kaline earth netal -contai9i ng conpound toﬂgr oduce thf;ﬁé I
met al - cont aphb&ithorblie sidngsciid peshedds Iréaéti;n PRE PHREYhhtAbsthr Rith the Mol e
of the phosgﬁ;ﬁh :}qj e gted W|t y . toéIS p??jt%sy by nole, preferably
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such as th r tion_tine t he col.qration. of..the

pol yner . Tﬁ%l ea%ove egglr i%% (e capth H‘}eﬁgp?ﬁo@bﬁ%ﬁﬁ% cOrbgaRts &
usual |y eawdeyambnsqrm&i'abie theeam.agetieemidimgdn&mi by the spactibmeapbasiphat e
5 estergy ﬂ]e[ﬁer%fesq:” bed. amount of the corresponding al kali netal and/or

al kal i ne ea cont ai ni ng corrpound In a solvent. The solvent may
When the phosphate ester is reacted with the alkali metal and/or

alkaline earth metal- contammg compound to produce the metal-containing

phosphorous compound, it is necessary that 1 part by mole of the phosphate
ester is reacted with 0.5 to 3 parts by mole, preferably 1.5 to-3 parts by mole,
20  especially preferably 2.5 to 8 parts by mole converted into the alkali metal, of
' the alkali metal and/or the alkaline earth metal- contalmng compound,
When the phosphate ester is a monoester or diester, it is preferable that the
alkali metal and/or alkaline earth metal- contammg compound is reacted in
an amount of not Iess than 2 parts by mole converted into the alkali metal in
25 - the case of the former or in an amount of not less than 1 part by mole
-converted into the alkali metal in the case of the latter. :

The smaller rate of the alkah metal and/or a]_kalme earth
metal-containing compound than the range is often undesirable, because the
phosphorous component deactivates a polyester polycondensation catalyst to

30 inhibit the polycondensation reaction, when said n‘ietal*containing
phosphorous compound is dispersed in the polyester. On the other hand,

- when the rate of the alkali metal and/or alkaline earth metal-containing
compound is large;' than the fange,_the depolymerization of the polymer due

- to the alkali metal and/or alkaline earth metai 1s accelerated, thereby being




suitably be selected from known sol vents, but it is nost preferable to use
a glycol used as a raw material for the targeted pol yest2@danvaiez0Ghe
above-descri bed netal -cont ai ni ng phosphorous conpound 10 is added to the
pol-yester as the netal - contai ning phosphorous conpound, it is estimted
that the conposition of the netal-containing phosphorous = conpound is

mei nt ai ned even in the polyester conposition. The content of the

met-al - cont ai ni ng phosphorous conpound i51®:1 to 5 percent- by wei ght,

preferably ha@le? té @aas@pﬁ:@m@inényuamag lthe ‘€16RE&tIG lof a 2éadtic Eia®lavidOthe tO 2
percent by g g f the total weight of the pol yester conposition.
Wen the powg"@ igpn e El‘b"t‘)EPy 8¢F-havi ng a content of |ess than 0.1 percent -
by wei ght is formeyhé nikove-deycridantdtal- &ﬂd%n%sgqﬁoﬁﬁﬂﬁfousoﬁoﬁlbbﬁh&nﬂs then
dyed, a deed color effect is scarcely gbtai ned her

content excdenpally esspEchiamed bydhgrmally repging thegoreaspendieg phosph @@
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present invention may contain a .netal conpound cata
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antimony, . ggﬁﬁﬁﬁw sOfectdd ARk Bnokiladib ¥ ?“%ﬁg 19ﬂs %t ﬁfrgﬁ‘fﬁﬁ% O, ke a
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fibers, andpd)laeakuemg:otﬂ;:@sdmm hWermtImdesSMmmmmomhavuhg thenhaxﬁd ,
less than 0.1 percent by Weight is formed into a formed article such as a fiber
or film and then dyed, a deed color effect is scarcely obtained. On the other
hand, a content exceeding 5 percent by weight is also undesirable, because
20  coarse foreign matters are increased. '
~ The polyester composition of the present invention may contain a
metal compound catalyst, such as the compound of lithium, sodium, calcium,
. magnesium, manganese, zin¢, antimony, germanium, or titanium, usually |
. used on the.production of polyesters, a phosphorous 'cbmpound as an
25  anti-coloring agent, inactive particles' and an organic qombound used for
' -modifying the polyester, and the like, within ranges | enabling the
achievement of the purpose of the present invention. . '
' * Therein, it is necessary .that the raVerage particle diameter of the
metal-containing phosphorous compound contained in the composition of the
30" present invention is 0.01 to 0.1 x m, preferably 0.0_2 to 0.5 . m, from _the
viewpoint of the below-described mici'opore formability. " The average
particle diameter can be measured by a centrifugall sedimentation method in
accordance with JIS 78823-1. The average particle diameter of less than
0.01 4 m 1s undesirable, becausé; when the polyester composition is formed




t he average particle dianeter of nore than 0.1 u in is also undesirable, 5
because the dianmeters of pores fornmed in the fibers are. Q@dmmaﬂg@XWthereby
| acki ng the depth of a color, when dyed, being liable to coagul ate a part
of- the netal-containing phosphorous conpound to form coarse particles,

rai sing a pressure in a polynmer filter, enhancing the pressure of a pack
in a spinning process, and inducing the breakage of fibers. Herein, the-

m cropores nean 10 many micropores whichlhre arranged on the surfaces of
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Next, an ex abl e -production nethods for obtaining the 30
pol yest er c%%??i ?Lft%ﬁﬁ%&ﬁ’ % present invention will be explained in detail.
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22 January 07 déj;%or the particle-containing polyester compoeition, when filtered at

_a temperature of 290°C at a flow rate of 33.3 g/minute through a 64 mm

diameter filter obtained by orthogonally stacking two plain weave wire nets
20 each having a nominal aperture basm size of 0.026 mm in accordance with
JIS G3556. When the similar pressure rise is further evaluated at an
elapsed time of 120 hours, the pressure rise can still be maintained at a
pressure rise of less than 5 MPa / day. Thereby, realized can be effects that
the clogginé of the filter and the presSu_re rise of a pack on the melt forming
25 of the polyester composition and troubles, such as fiber breakage and film
_' breakage, on the processes are scarce. Herein, the pressure rise at an
elapsed time of 120 hours means a pressure rise value between an elapsed

- time of 120 hours and an elapsed time of 144 hours.
Next, an example of preferable _produo_tlon methods for obtaining the
30  polyester composition of the present invention will be explained in detail.
Namely, the example is not a method for producing a polyester and then
blending the produced polyester with a metal-containing phosphorous
compound, or the like, but a method for adding the metal-containing
- phosphorous compound related to the present invention at a step on the way




for producing the polyester. Herein, the nethod for producing the polyester
is often sinply referred to as a nmethod for produci ng t hé2densses2@d7 Wen

- the polyester is produced froman. ester-formng acid conponent and an
ester-formng diol conponent in the preferable production 5 nethod, a

di carhoxylic. acid, especially terephthalic acid, is used as the
ester-form ng acid conponent in an anount of not |ess than 80 percent by
nol e of said ester-formng acid corrponentl2 and a netal -containing

phosphor ous fop ppodueing the lp@htbster r #hatimdha ﬁbﬂWﬂr?rﬁ&h&h gWhiepdaPestel: léa| '

nmet al and/ or._al.kal i.ne ;ear cont qun n armunt 10.
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process

wei ght . EspeC| al ferable.is a production nmethod conprising

for esterif Qé%nééﬂ’am?%‘? ﬁ@r%&#@gmeﬁ@nm theprederadle poedwetioni ol
15 corrpoaentmeﬁhoaln £iesiHok§RE | R0, vewlanﬁ rOSREACChCI! SR 1439 1‘?? par t
of the produced |goner %I quid to a polycondensation reattion vesse

subj ect t he ®St4TAOERERE EiG COBBRBETE &1 e apuIupdfdesisless dhanedt peroentdnd a

process. for méIeWof SHRP! ¥itBe fbhGines Rid %gft;a%ﬂeﬁ%' Qe R OBERG)- t%{ﬁgtr?&ggng“ er

form ng diol onent to the ol i'lgoner t’he ester
to carry ou1Ph10 onpusse@ppened mredueedidi spacting & mhospham ps@&'ewatﬂ et hat-

e est - AFEE) ddfAHIRRRAL oBRK % PaL AL ARToRdIh) xe AARORSRL:

newy sugplled to the oli1goner are equinolar t
conponed? apfOihko 3@§¥@rbymngrﬁaﬂlbrmqienéﬁaldpbeﬁ;ﬂmlteedey is addedioned i n

t he ol i gonme [ a tion vessel .
The est ori T iiart Shof SEBFRRIGLER, Bcle P RIVE S RGaRE LED, L85 FLbeRetERy
esterificat m&#hleacti on not onl y nmneans the direct esterification of t he
di carboxylic acid u €A gster |nterchange
reaction fromthe %43]% éllfi?ﬂeﬁérag%f g?f"d@jﬁ@ﬁ Ig%! the O e %rprﬁoﬂpds di ol
conmponent . T¥eesterifringr am jester- fgfmm@ acid gonmonenampbrmaedsﬂen folming@iol

ol ycongens SORt I he est cation
\F/)esgel gf?t e?él?ﬁan%l ni s%ﬂgﬁ ﬁé‘?ﬁ?&ggélgﬁsp ‘?légitl%lg%g%a%%% %%SpogElBg& B?ﬁbqfif $/5 to
5/ 1, . especPHC qceéméxg@nmIyqldeOtaopcﬂmondensaf.lqwmfaemh|vresa;er1 tolsmbject the

above- descrtﬁ%@p@ft@ﬂ“&ﬁé&ﬂem& had ﬁ&yﬁ&?@ér}'satmn reaction, and a process for
newly supplymg the ester- formmg acid component and the ester-forming diol
component to the oligomer left in the esterlﬁcatlon vessel to carry out the
20  esterification reaction. Herein, it is preferable that the ester- forming acd
component and the ester-forming diol component newly supplied to the
oligomer are equimolar to the ester-forming acid component and the
ester- formmg diol component, respectively, contained in the oligomer liquid
transported to the polycondensation reaction vessel. ‘The esterification in
25 the above-described esterification vessel and esterification reaction not only
" means the direct estenﬁcatmn of the chcarboxyllc acid with the diol, but may
.also include an ester 1nterchange reaction from:the ester- formmg acid
. component and the ester- formmg diol component.
The welght ratio of the oligomer transported to ' the
30 polycondensatlon reaction vesseI to the oligomer left in the esterification
vessel after the finish of the esterification reaction is preferably 1/5 to 5/1
espeaally preferably 1/2 to 2/1.
It is preferable i in the above-described productmn method to supply
- the not more than 50°C ester-forming diol component to the oligomer 11qu1d




the not nore than 50C ester-formng diol conponent to the oligomer Iiquid
22 January 2007 -13 transported to the pol ycondensati on 22dactarpA0¥essel in
an amount of 2 to 50 parts by weight per 100 parts by weight of the
transported oligoner within 30 mnutes after the finish of the liquid
transportation, add the above.-described netal-containing phosphor ous
conpound, and then 5 subjecting the mixture to the pol ycondensation
reaction. Wien 30 nminutes passes after -the transportation of the l'i quid,
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| ocal | I tion ofi the 25 ester-f dio yonent ,
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tends to bethl NSt E)rnganhﬁm?dgegp%Begt rg the specific temperature It is
preferable that the temperature of the oligomer after the addition of the
ester-forming diol component is in a lower temperature range by 30 to 50°C
| 20 than the melting point of a pentamer in the oligomer. Herein, “the melting
‘ point of the pentamer in the oligomer” can be measured with a differential
scanning calorimeter (DSC). When the temperature of the oligomer is lower
than the temperature range and further when the i inner temperature of the
-polycondensation reaction vessel is locally lowered by the addition of the
25  ester- forming diol component, the mixture is sohd1ﬁed thereby causing the
damage of a stirring shaft and the hke or the reaction time is prolonged,
‘thereby enhancing the risks of ‘thermal deterioration and . product1v1ty
lowering. On the other hand, when the temperature of the oligomer is
~ higher than the temperature range, the coagulatmn of the metal contalnmg
30 phosphorous compound . tends to be increase on the addition of the
metal-containing phosphorous compound. _ _
The theoretical aw}erage polymerization degree of the oligomer
termed in the present invention is theoretically calculated from the ratio of
_ the ester-forming diol component to the estér-forming acid component in the -




met al - cont ai ni ng phosphorous conmpound. The theoretical average. _
pol yneri.zati on degree of the oligoner termed in the pre%dwuam(/éomi on is
theoretically calculated fromthe ratio of the ester-formng diol
conponent to the ester-formng acid conponent in the 22 January 2007 -14
reaction vessel, after the ester-formng diol conmponent is added to the
oligoner liquid transported to the polycondensation reaction vessel. The

t heoretical average polynerization degrepiof not. nore than 5, espeC| ally 2
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e holl ow portions may
be circul ar - shape¥herpolpeittt edmpbaips of the present 1nvent1on may be used for

forming articles such as fibers or films as such, or used for producmg the

. so-called master batches, diluting the metal- containing phosphorous:
. compound concentration of the master batches with a polymer and then
20  using the diluted product in a spinning process, in a film-forming process or
in another formmg process. |
When said polyester composﬂ:lon is melt spun into fibers, an
ordinary melt-spinning method for polyester fibers can arbltrarﬂy be
adopted without needing a special spinning method. Herein, the Vspun
25  fibers may be solid fibers not having hollow portions or hollow fibers having
_ hollow portions. The cross-sectional outer shapes of the spun fibers and the
shapes of the hollow portions may be circular shapes or modified shapes.
Further, the above-described polyeéter containing the metal-containing
- phosphorous compound and a polyester not containing the métal-containing
30 phos;ihorohs 'éompound may together be used to make sheath-core type
conjugate fibers or side-by-side type conjugate fibers each having a two- or-
more-layered structure. -
When micropores are formed on the surfaces of the obtained formed
articles such as the fibers, the formed articles exhibit improved color depth




Further, the above-described polyester containing the netal-containing
phosphor ous conpound and a pol yester not containing the f2tlahuacpd®@i ni ng 30
phosphorous conpound may together be used to make sheath-core type
conjugate fibers or side-by-side type conjugate fibers each having a two-
or nore-layered structure. \Wen mcropores are forned on the surfaces of
the obtained formed articles such as the fibers, the formed articles
exhi bi t i mprooved col or depth 22 January-2907 15 and clarity, when dyed,
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condi tiléns coenmplommﬂa i ke, but a range of 0.1 to 30 percent by wei ght is
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~on the kind of the basic compound, treatmg cond1t10ns and the like, but a
range of 0.1 to 30 percent by welght is esPema]ly preferable. A range of the
ordinary temperature to 100°C is preferable as the treating temperature.
The treatment is usually carried out in a range of 1 minute to 4 hours. _

20 - . Additionally, a weight reduced by the treafment of the fibers with
the aqueous solution of the basic compound is not less than 2 percent by
weight, preferably not less than 5 percent by weight, especially preferably
not less than 10 percent by weight. By the treatment of the fibers with the
aqueous solution of the basic compound, many micropores arranged in the

25 _fiber axial d1rect1on can be formed on the surfaces of the fibers and in the

- neighbors thereof, thereby exhibiting excellent _color depth, when the fibers

~are dyed. The ﬁpper limit of the reduced weight is e.specially not limited,

‘but the excessive reduced weight is liable to. cause the deterioration of

| | physical properties and the fibrillation of the fibers. Therefore, 1t is often

30 needed to consider the extent of the weight reduction. In many cases, 30
percent by weight is preferable as the upper Limit.

Examples S
The present invention will be explained in more detail hereafter




25 fiber axial direction can be forned on the surfaces of the fibers and in
the neighbors thereof, thereby exhibiting excellent col @2 Jasptrh200then t he
- fibers are dyed. The upper limt of the reduced weight is especially not
limted, but the excessive reduced weight is |iable to cause the
deterioration of physical properties and the fibrillation of the flbers
Therefore, it is often 30 needed to consider the extent of the weight
reduction. In many cases, 30 percent byléweight is preferable as the upper

limt. Exanglies ExHiR Eﬁesﬂé}elh”‘tﬁ@tﬂngﬂsﬂeﬂeﬁﬁ o?)bﬁ’ilai‘é ‘iilétfbsni'ﬁr Exgﬁ:p{lléé

hereafter 22 January. 2007 anpl e Herein e measur enment
char act eri sW%‘g Fﬂ\l‘@@n@ﬂeéy vtélﬁe f@H@Wilmj mathcw tt@pﬁotlh?elm ng “Preasttisd disy

respecti vel Exh p%&?nedﬂ% aﬁ.{@gylv@%gﬂ@ans parts by weight. (Average particle
e c

di aneter) 5 The "average art| aneter was neasured wi th CAPA-500
manuf act-ur ed Hyiveageopadslediameterto. in accordance to JI'S 78823-1.
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phenol and Mmtufactm‘edé)arsﬁﬁomhalﬁewakl&dtodbd) i intsedoirdzineo doallSGBBER3-{Fi | trati on
' essure - rise sition) Afiltration pressure rise rate was

Rp R o e A

eval uat ed for &va essure rise on the filtration of the
pol yest er -conposi tAeampéesmsshssdleeﬁ b elsolvent miktped yHR0 pavt<hby ngidlaaster

was attache t ed e | de_of a .sma type
ext ruder, g&’??rttﬁ’é bﬂrf) aIW’&h ?Qc?@ﬁts ﬁ%wfe}glpeggj Bglé’ﬁgimﬂ?df E‘Pﬁg a
pl ai n V\Eavemaasarethbylaa\esmjnlmhedrmmh@ﬁatreﬁ‘ﬂ of 64 mm and a nomi nal

JI'S G556 were attached

aperture basi Lze.of 0.026 nmi dance
to the exit sﬁgilt athoeﬁpretSﬁ‘éretlelﬁ?)é’?RPE’ %CW%O%I ted pol ymer was
constant |y cont roIAe‘.ﬂtﬁalmRﬁ@i:essand tise ratbtwds plaliRted s e@ﬁhidtﬁ@lthby

filtered at_a mer f r nutefor 24 _hours. sure
rise val ue B g E F15% P’étq\ﬁ(‘} iﬁrfﬂ‘ﬁé’P 8#1%1% "'s‘ﬁ tef CPBIPOSIEion,, As %@“ﬁea

' below. A

15 A polymer 'metering feeder was attached to the melted polymer exit

side of a small single screw type extruder, and further orthogonally stacked -
two filters each comprising a plam weave wire net having an inner diameter
of 64 mm and a nominal aperture basic size of 0.026 mm in accordance with
JIS G3556 were attached to the exit side. Then, the temperature of the
20 melfed polymer was constantly controlled to 290°C, and the melted poljrmer
was continuously filtered at a polymer flow rate of 33.3 g/minute for 24 hours.
A pressure rise value on the filtration filter entrance side for 24 hours was
defined as a filtration pressure rise rate 1. Further, the filtration
~ operation was continued, and a pressure rise value from 120 hour time to
95" 144 hour time was defined as a filtration pressure rise rate 2. The filtration
pressure rise rate 2 is “filtration pressure rise” of the present ivention.
(Color b value)
The color b value was. measured with a color-difference meter.
CR-300 manufactured by Minolta limited. '
30 (Depth of color) _ |
Deep color degree (K/S) was used as a scale for showing the depth of
color. The 'specti'al reflection factor of a sample fabric was measured with
RC-330 type recording spectrophotometer_Iﬁanufactured by Shimadzu Co.,
. and the deep color degree was then determined from the following equation




defined as a filtration pressure rise rate 1. Further, the filtration
operation was continued, and a pressure rise value from Z20amway 2807me to 25
144 hour tine was defined as a filtration pressure rise rate 2. The
filtration pressure rise rate 2 is "filtration pressure rise" of the
present invention. (Color b value) The color b value was. nmeasured with a
color-difference neter. CR-300 manufactured by Mnolta limted. 30 (Depth
of color) Deep color degree (K/'S) was us#d-as a scale for show ng the depth

of . color. . efpg i ] ' _ pasyr ed
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and the deephebirger dogdeep gploriefiest et er mi ned from the fol | owi ng equation
22 January 2007 K]S._q& gl ka- Munk. The deternm ned val ue shows that the

| arger the value i's, the [arger the deep color effect is. K/ S=(1-R)2/2R
Therei n, R Tkewsin, 8B, Fepndsenepresent haeflactamce aam absorptiomnoeffiefdrtcapdta, and
a b5 scatter] coeffigl, , ively. (Abrasive discoloration

resi st aﬁ%e) Eéfﬁgeelgﬁgf:ééb%cge%tmﬁés%?g@?é@t ed to 200 surface-abrading operations
under a | oad (8brs€iog disdoldratiosi registafeddushi n type surface abrasion -
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: first grade is placed at a level to be supplied for practical uses. .
15  [Reference Example] | '
(Synthesis of metal-containing phosphorous compound) _
A 7.5 percent by weight .ethylene glycol solution of calcium acetate
- produced by Wako Pure Chemical Industry Ltd. was added to a 5.0 percent
by weight ethylene glycol solution of trimethyl phdsphate produced by
20 Daihachi Chemical Industry (Ltd.) at ordinary temperature with stirring at
" arate of 1.5-parts by mole of the calcium acetate per part by mole of the
trimethyl phosphate, and then maintained at 150°C for 2.5 hours to obtain
the metal-containing phosphorous compound solution. .
~ [Examplel ,
25 " 86 Parts by weight of terephthalic acid was esterified with 40 parts
by Weight.of ethylene glycol in an esterification vessel by a conventional
method to obtain the oligomer. 86 Parts by weight of terephthalic acid and |
40 parts by weight of ethylene glycol were supplied to the oligomer for 65
~ minutes and subjected to an esterification reaction at 245°C. Then,. 0.045
30 part by weight of antimony trioxide was added, and, 20 minutes later, the -
oligomer liquid in a molar amount equivalent to the molar amount of the
oligomer produced from the added terephthalic acid and the added ethylene
glycol was transported to a polycondensation reaction vessel. After the
~ finish of the txanéportation, 10 parts by weight of 20°C ethylene glycol was -




20 Dai hachi Chem cal Industry (Ltd.) at ordinary tenperature with stirring
at a rate of 1.5 parts by nole of the calcium acetate peg Jparary B§OTol e of
the. trinethyl phosphate, and then maintained at 150C for 2.5 hours to
obtain. the netal -containing phosphorous conpound solution. [Exanple 11 25
86 Parts by wei ght of terephthalic acid was esterified with 40 parts by
wei ght of ethylene glycol in an esterification vessel by a conventional
method to obtain the oligoner. 86 Parts-hg-weight of terephthalic acid and
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- the net I-cont ai hor o onpound was 0.5 percen by wei ght .
The peI]1 et SCQM%“%&%@’&Q%?%EW@ W81 rs and then melt-spun

The pellets were dried at 140°C for 6 hours_ end then melt-spun

through a siainneret having 36 perforated circular spinning nozzles each
‘having a nozzle diemeter of 0.3 mm at 290°C for 120 Hours. ‘The obtained
undrawn filaments were drawn at a draw ratio of 3.5 to obtain 83 dtex / 36 fil .
20 drawn filaments. - 7
A pressure rise in the spinning process was 0.1 MPa / day, and
filament breakage rates in the ‘spinning process and in the drawing process
were not more than 1%, respectively. The values were comparable w1th :
those, when the polyester not containing the metal-containing phoephorous-
25 compound of the present invention was spun and drawn.
Herein, the spinning filament breakage rate. among the filament
breakage rates was obtained by recording the number of spinning: filament
' breakages occurred during the operation of a spinning machine except
~ filament breakages caused i)y artificial or mechanical factors ‘and then
30 celculating the spinning filament breakage rate (%). with the following
equation. ' |
Spinning filament breakage rate (%) = [the number of filament
- breakages / (the number of operated winders X the number of dofﬁng- :
| operatmns) X 100 |




t hrough a spinneret having 36 perforated circul ar spinning nozzles each
having a nozzle dianmeter of 0.3 mmat 290C for 120 hour s22Taaagh2¥i7ned
undrawn filaments were drawn at a draw ratio of 3.5 to obtain 83 dtex / 36
fil . 20 drawn filaments. A pressure rise in the spinning process was 0.1
MPa ./ day, and filanent breakage rates in the spinning process and in the
drawi ng process were not nore than 1% respectively. The val ues were
conparable with those, when the pol yestgg-not containing the
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operations s the nunb of LU awn filanent packages each wound up to a
sBecifi'ed‘_ahB‘fﬁhang@t?(g% ."Vlaltﬁh‘f E‘giqug@%mg filament breakage rate was

obt ai ned by redading tameuntbdiretadgl aitag(%) | amfie bi@akagesst auidRd

caused by BFGAMARER o (e PUEHiEY, ChIODPRRIEY SPIIO hdn Eheu TmheR 10 darEng
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(wherein, t ﬂmmWCkafgeb@ﬁcﬂw&dﬂwuﬁrz%@ﬁe@fﬁed'§n£o%tmﬂ.@q€%‘<)).0f ~drawn
filament packages , gach woun p to g.specified anount (2.5 g)h) . .The,
obt di ned drawn fi I%ma@e%ﬁmgléﬁl% aere gubigeied to a hard twist
operation at an S-twist of 2,500 T/m or a Z-twist of 2,500 T/m, and then
15  subjected to'a steaming treatment at 80°C for 30 minutes to fix the twists,
thus obtaining the S-twist hard twisted yarn or the Z-twist hard twisted
yarn. Said twist-fixed hard twisted yarns were woven at a warp density of
. 47 yarns / cm and at a weft density of 32 yarnS / em to produce the crepe
georgette woven fabric in which units each cc;mprising two S-twist hard
20 twisted yarns and units each comprising two 'Z-twist hard twisted yarns
were alternately arranged. | , -
The obtained gray fabric was relaxed with a rotary washer at a
boiling temperature for 20 minutes to crepe the fabric, preset by a
conventional method, and then treated with a 3.5 percent by weight sodium .
256 hydroxide aqueous solution at a boiling tempei-a_turé ‘to obtain the fabric
- having a reduction rate of 20 percent by weight. It was confirmed with an
electron microscope that many micropores arranged in thé fiber -axial
direction and having minor axes of 0.1t0 0.5z m and major axes of 0.5 to 0.8
p m were formed on ‘the fiber surfaces of the reduced fabric,
30 The a}kali-reduced fébric was dyed with 15 % owf of Dianoix Black
‘HG-FS (produced by Mitsubishi Chemical Co.) at 130°C for 60 minutes, and
then reduced .and washed with an aqueous solution containing 1 g/l of
sodium hydroxide and 1 g/L of hydrosulfite at 70°C for 20 minutes to obtain
. the black dyed fabric. The color dépth of the obtained black fabric and its




operation at an S-twist of 2,500 T/mor a Z-twist of 2,500 T/m and then

15 subjected to a steaning treatnent at 80C for 30 ni nut @2 Jamafy 2007he
twists, thus obtaining the S-twist hard twi sted yarn or the Z-twi st hard
twsted yarn. Said twist-fixed hard twi sted yarns were woven at a-warp
density of 47 yarns / cmand at a weft density of 32 yarns / cmto produce
the crepe georgette woven fabric in which units each conprising two ‘
S-twist hard 20 twisted yarns and units hch conprising two Z-twist hard - -
twi sted yarfisrasivs @isebloehbidhele¥isthhegRer 21§_benﬂhiiﬁg pdratichs AADPEhGwHAD

rel axed wit,ﬁ a]Frotary washer at a boiling tenperature for 20 mnutes to
crepe the f ‘L‘yl? > preset by a conventional nethod, and then treated with a

3.5 percent by WeiOfHer §A68, URe2dhdvsciatiEd ARUE Aot ine il ofpBRELtdid
tenperature to obtaip the fabri¢ _having a reduction rate o pércent by

wei ght . |t SEERPQBWPRT Ao Wae Karmed srboanba fHivatier ppessunerisewage diandgor es
arranged | Nikiiidn fes@itledise di8 4 Wtte RlabAN A0 ThiGks@E 5x8 stbwhn bR
0.5 u in and major "axes of 0.5 to 0.8 p in were forned on theé Tiber _
surfaces oflaMe kreduced fabric. 30 The al kali-reduced fabric was dyed with

130G for 60 m nut cereaaford  iffod (RS Aol AP, FRn IR o STt Fon
~cont ai ni ng polyandsmsabiodingartignvessale8apdris ly/ wedghthyfterenlithatie aaid 0€ for
bt i ned bl RErEh!welgh o BYIo Y BycelWesE subBRish U the SRBOMGRIGE I e on
resi st dfice @tmﬁc@@m rgisie Infpr dife meitinbess sard esterified at Zﬂéf.’@.e A.preshdbedse,
oot was carTouh Bt nbildh AL R, 28 in Bt Slhe RIS 5 8"
filtration pelessamowits equivaleBt wey ethmbasfir o cligwmers wihtsinede femowthé n -
pol yoondendlaeHBE  sAphiLd  BeroBhBRRE! o) S TR R ibR AN heprliedci o
and 40 paretBylepevygiitwas tetitspbeted tgltheqlolyemelesisptibhadattiort hessel,i pedrer
LT a0 NG gabeR | RO eckdy (Rl "W oS! SHLLEY 81
- described above. These operations were repeated, and the same results as
' described above were obtained.
[Comparative Example 1] 7
100 Parts by weight of dimethyl te;;ephthalate and 70 parts by
20 weight of ethylene. glycol-were subjected to an ester iﬁterch.ange reaction.in
the presence of 0.038 part by weight of manganese acetate - tetrahydrate as a
'catalyst by a conventional method, and the obtained oligomer was mixed
with tribasic calcium phosphate (Caz(POy)z) having an average particle
diameter of 0.5, m in an amount of 0.5 percent by ‘Weight based on the
25 . weight of the obtained polyester composition at 260°C, reacted for 15 minutes,
mixed with 0.045 part by Weight of antimony trioxide, further reacted for 5 .
minutes, heated to 290°C, and then polycondensed under a high vacuum of
- not more than 0.03 kPa to obtain the polyester having an inherent viscosity
of 0.64. The polyester was pelletized. , o
30 _ The obtained pellets were treated similarly to those in Example 1.
The results are shown in Table 1. Approximately elliptic micropores eﬁ;iéted
on the surface of the reduced fabric so that the major éxes of the micrbpor_es
~ are parallel to the fiber axes. However, the formation of large holés having
- diameters of not less t}lan 54 m was simultaneously recognized at a rate of




amount of antinony trioxide was added. 20 M nutes |later, the oligoner in a
nol ar anount equivalent. to that of the oligomer obtai ned2fammry 2e07
additionally supplied terephthalic acid and the addi tional l'y supplied

et hyl ene glycol was transported to the. polycondensation reaction vessel,
and 15 polynerized. Then, the polyester pellets were obtained simlarly as
descri bed.above. These operations were repeated, and the same results as
descri bed above were obtai ned. [Conparatye Exanple 11 100 Parts by wvei ght

of dimethyl 3096 BRGd'8hahe tBRH] niinper bEuRY midQpBFdnddk Wi VibERRd Hat P!

were subjected to an ester interchange reac the preserice o . 038
part by wei éﬁﬁpﬁf’ Oﬁﬂ&&hmmm ate tetrahydrate as -a cat al yst by a

tional metho b Wit h tribasi g
ggr\élenrr: ghosphat e %&W) ghﬁé ngqjan averagé'%%%’r trgoéllcgntrﬁt]é’ﬁetvg?s ?‘B 5, u
in in an anBuwivalénts /Soper dqprespyremasein tlmasladém;ngprrEe%mugﬁ\MBﬁlﬂhg "flh

‘ t m xed w
0 bas o £ pHaSERmERT RSNk Bbes 230 the (EAERGE bFScedS R Fhect g oo,
heated to ZBﬂmesammti@ﬁapdlﬁ%prwpaetmblynder a hi,gh vacuum of not, rr]?re
~ than 0.03 ki .a] k.t he ester having an inherent viscosity of
0. 64, The 'plizjil‘?0 %ﬁ%@xﬁlﬁﬁl@oﬁﬁ%ed 30 The obtained pellets were treated .
sim-larly to thoseOperdixcmmWeréLcarrTé&oﬁESlﬂlﬂarl@Lt@ ﬁlb@é!f\&h [Elka"n'ﬁiflhel &xtéept g
mat e res t on .the surface o e reduce
faE; |O)é| o) t#ﬁ’%ﬁ[ @%‘gp ﬁ }%’?W%‘b?@é asf ePipALEet foreign wRbtari per
axes. I—mjvevmmbitbn was rmltilednaiothé angee biohe adhalyariing d;e?é:gﬁitﬁﬁﬁc ofci®Obnliess
than 5 u in si mul t.a X rec ed . at raj e of January 2007 -21°
30% based um?ﬁn%r £aeert ﬂﬁ%ﬁ’ V‘ﬁg‘ SP RS C%Bo‘épérﬁqi%lﬁnt hat
a ‘deep colabtagiddit Rﬂﬁérem@ﬂﬂlxamiﬂetwwaﬂﬂyd mﬂtﬁfﬁit@ddﬁ@@ﬁhg{lﬁhe%’l?%&ltgg :
trat ival ents Jto essure rise in the spi
concent a1 i) Y it tHElsatid bl P EERHa s e sothn ng
process andenmpdria¢urk af\thgoliginee s sVRI0SC2.% BRE rbltd SAPSRSwMShYTable 1.
[Corrparle?.)U V}ElhE)%m mlcrcz)éores existed on the fiber surface of the reduced fabric.
However, the formation of large holes having diameters of not less than 5 i

m was sxmultaneously recogmzed and it was clanﬁed that a deep color
effect was poor. _

Additionally, a methyl terminal group concentration was not more

20 ‘than 0.1 equivalent / ton, and a carboxyl terminal group concentration was
63 equivalents / ton. ‘ ‘ .

Further, a pressure rise in the spinning process was 1.8 MPa / day,
and filament breakage rates in the spinning process and in the drawing -
process were 2% and 4%, respectively. '

25 [Examples 2 and 8] . .

' Operations were carried out similarly to those in Example 1 except
that the _metel-contain.ing phosphorous  solution obtained in Reference
Example was added in an amount of 0.5 part by weight converted into .
‘trimethyl phosphate, when a stlrrmg and malntalmng time was changed

30 after the supply of 10 parts by weight of 20°C ethylene glycol to a
polycondensation reaction vessel to give an inner temperature of 190°C
(Example 2) or 220°C (Example 3), respectively. The results are shown in
Table 1.




Operations were carried out simlarly to those in Exanple 1 except
part by wei ght of p-nmethoxybenzoic acid as a spinneret fd2dagrmryndéizer
i nhi bitor was added at the sane tine as charging terephthalic acid,
further except that the netal -containing phosphorous conpound sol ution.
obt ai ned in Reference Exanpl ewag added wi t hout addi ng et hyl ene gl ycol

the oligomer liquid transported to the pol ycondensation reaction vessel

that 1
10
and

to

(the, tenperature of the oligoner was 2200. The results are shown in Table-
1. 15 El i ptr c mcropores exi sted _on tﬂrﬂ,lguber surface of the reduced .
han 6.y v Si mil  ancous| JorRBREle WRSERRHHG] Gimbaive rsmela  brorl] docp
has ot ofe 26t han-brieatvaren AL L e O o rbup
concentratiB@lY@ﬂgrmC@mﬂnval ents / ton Further -a pressure rise-in the .
EB: 22: Rg B ocess %@fg I ngY ¥é§g%/rag\i ni; process \7\[2 02(5 and 49«‘; FEQp'é’c%tC;ry.
25 -[ Exanpl gpardiclerdiam: mteao,emtr ons werfe carried jout simlarly to .,h'ose._i n
i Ref or enfe MEonatidb gorteat, Joq o, dn anbfint q 0. 85part] by el bri0S. e
converted |nto trinethyl %hdsphate,! when a sti rri ng’ and rrai.rlta ni ng t| me
ol yool to b IBBSEEHES ‘“@sfi’ﬁff'yeﬁét. Pl o Gt ar | WAl F ol of ur e
of 190C ( _xarrpl e 2) or (gxagpl e 3); . Iresr:e'etl ve! y. "T_he resul ts-arp
ég(r)rpmgr :’;I?i vla@@aeb&swé@érﬁéz 14 Udr)l é@arrpfe' i‘i%(;rrpl Iezxé.” 3 L*I:Ji)llp‘];gesl; e_rlc53
conposi ti orgrbhpg@pﬁvﬂeﬁﬂseugye rage 0.;03 0.50 0./07 0.02 0.|07
) Methyl-termmal not more 3.0 not more  |not more |not more
groups equivalents/ton | than 0.1 ‘] , than 0.1 than 0.1 { than 0.1
Filtration pressure 0.10 1.30 -1.20 010 | 030 |
rise 1 MPa/day _ :
Filtration pressure 0.20 5.10 5.50 0.20 030
rise2 MPz/ day e
Evaluation of processes -
for'producing filaments
Pressure rise during 0.1 15 18 0.1 0.2
spinning = MPa/day _ .
- Spinning filament 1 2 2 . 1 1
|breakage rate |
Drawing filament 1 5 4 0 1
breakage rate -
- | Evaluation of dyeing ‘ _ :
Depthofcolor (K/S) | 26.0 245 24.4 26.2 258
 Abrasive discoloration 1 - 2 1 1 1
resistance grade




particle diameter u in. Mcroparticle content 0.5 0.5 0.5 0.5 0.5 %

| nherent viscosity 0.64 0.64 0.64 0.64 0.64 dL/g Carbox\22 Jagwany 2@07 . 51 45
63 45 53 groups equivalents / ton Methyl termnal not nore 3.0 not nore
not nore not nore- groups equivalents / ton than 0.1 than 0.1 than 0.1 than
0.1 Filtration pressure 0.10 1.30 1.20 0.10 0:30 rise 1 MPa / day.
Filtration pressure 0.20 5.105.50 0.20 0.30 rise 2 MPa / day Eval uati o
of processes for producing filanments Pr&%sure . rise during 0.1 1.5. 1.8
0.1:0.2 spiRrhppldfaté 7Hay Spinning filament 1 2 2 1 1 breakage rate
Drawing filament 1 .5 4 0 1 -breakage rate Eval uation of dyeing Depth of
color (VS) 26.0 249perationpyeye garmed apt gunilarlyi tocidiose dnilrampR 1 egcept

resi st ance : : AT ‘ 4 eratj were
Lo S on, TACARE, iR A0 Ehospy Oy ULE o, AlgRRSis e
met al - cont arPRiegt oh xigranasticleson khieorbtmine dachaepositiontwias desvribeddint Baipleof -

71 opar s, chand bl Gk b 0TRSO B3R IESEHLTS e Ry,
— giving an inherent. viscosity described in Table 2. But, in Example 6 was
.used a metal-containing phosph_oro_lis compound solution obtained by using
barium acetate instead of caléium acetate in -Reféréhce 'Example, as the
_ metal-containing phosphorous compound. | |
10 ' o

. .15
20
25

30




giving an inherent viscosity described in Table 2. But, in Exanple 6 was
used a netal - contai ni ng phosphorous conpound sol ution obﬂaﬂmndqbyﬂﬁhing
barium acetate i nstead of calciumacetate in Reference Exanple, as the

nmet al - cont ai ni ng phosphorous conpound. 10 -15 20 25 30 22 January 2007
-24 Table 2 Exanple 4 Exanple 5 Exanple 6 Exanple 7 Pol yester conposition
M croparticle average particle 0.03.0.03.. 0.08 0.03 dianeter . m.

M croparticle content % 0.5 0.2 2.0 0.5-2knherent viscosity dL / g 0.64
0.63 . 0.62 0.68 Carboxyl t erm nal groups 53 48 45 46 equivalents / ton
Methyl terminal groups 'not more not-nore not nore not nmore equivalents /
ton than.0.1 than0.1 than 0.1 than 0. 1TaBlel2ration pressure rise 1 0.05"

O D e T T oPLey R [Totame 5] Virhmota LEmgle ] Lo
during splnﬁhb@sﬂwhm&p&mﬁm5 0.1 Mja / day cplnnlng flil ament preakage P 2 2
2 rate DraW Rl ATie avetags paicls| - 0.03 003 | o008 | o003
diameter um ' '
‘Microparticle content % 0.5 0.2 20 05
Inherent viscosity dL/g 0.64 063 . 062 | 068
Carboxyl terminal groups . 53 48 45 - 46
equivalents / ton '
Methyl terminal groups ‘not more | not more ~notmore | notmore
' equivalents/ton | than0.1 | than01 | than0.1 | than0.1
Filtration pressure rise 1~ | 0.05 0.30 0.40 0.10
| | MPa / day ,‘ | . |
-Filtration pressure rise 2 - - 010 0.70 0.90 . 0.30
MPa/day
Evaluatmn of processes for
'puﬂumngﬁkummﬁsr
Pressure rise during spinning 0.1 0.5 0.5 0.1
MPa/day
Spinning filament breakage 0 2 2 2
rate a ) -
Drawing filament breakage 0 2 3 0
rate h | '
Evaluation of dyeing
Depth of color ®S | 26 | 238 253 | 261
Abrasive discoloration 1 1 1 1
resistance ' grade '




rate Eval uation of dyeing Depth of color (JS) 25.6.26.8 25.3 26.1 Abrasive
discoloration 1 1 1 1 resistance grade 5 22 January 200722 Japsry 2dst ri al
applicability According to the present invention, characteristic m cropores
can easily be fornmed on the surface of a fornmed article such as a fiber or .
a film Therefore, provided is a polyester comnposition which can exhibit
i nproved 5 color depth and clarity, when dyed. Mreover, the- color depth
and the -clarity have excellent frictiona-resistance. Furthernore, since
scarcely ‘cindastidlGpblicgbiditynatters, the conposition has characteristics
that the clogging OP—' filter, the pressure rise of a_pack on bl ending and
on the nelt-for m@,@cogginfg Bértg‘? PresaBt 1avention chazacterigiic migropssescan
processes, - shigify B8 forkRed bhallRNduiTh&ake b ' ce.
52 January %g,g";’ © fled P s QRLPETENARY Artll NP AE L Bho b a AL
conposi t i on LogHPreingvidedols e sradyesiay campesition sdichicanrexhihsimproved
conpound; pr e ) s&p@a'e_ e rot lJ I
and/ or gsl kailé)(iqﬁge%g? %hﬂﬁn‘g% ﬂg%ﬁgvg@ﬁl ng don%@aﬁ‘?j}eﬁh tig% %r%%r# bgﬁ %ucg%%% 3
~ parts by notlerdgnbaye excelend drietianhiresistande. pdfurthermotyy simice sfrealyd
‘phosphate e s wher el i yast - an kntrinsi i SCOSI Qf. _not
| ess than Oéc%rg;%ug\‘f@n%a? h é%&%gﬁgél ﬁ%‘r géxﬁlf)?gﬁgoglntﬂr%t #lg%ﬂagfégﬂ%’%%s_ ¢ hé’h%{i‘?o
equi val ent - ¢loggmeantl aafiltes, the mmegsureerisenef agpacp ccobdendingt and @f thet
nore than ﬁqull'_. : ' Al 1 c inin hasphorous
conmpound hg%ean a}ég{rlgggﬁbglé%’@ f::rfsée?:l I(a aﬁ%t%%%o#réﬁﬂteg (Bl.li%cgﬁ%f"sr §UAP ained
“in an dfouniilaghent irenbagss and film breakages, are scarce. . . a _




percent by weight. 15. 2. The pol yester conposition according to daiml,
wherein not |ess than 80 percent by nole of the repeati 28 Jamiars2®¥7 t he
pol yester are ethylene-terephathlate units. 3. The pol yester conposition
according to daim1 or Claim2, wherein the polyester conposition has a
color b value of not nore than 2.5. 20 4. The polyester conposition
according to any one of daiml to daim3, wherein a filtration pressure
rise neasured at a 120 hour-el apsed timéis <5 MPa / day, when said

pol yester corrp03|t| on is filtered thrquAymo orthogonally stacked fil ters
each conpri }pﬂg Ia| n weave W re net having an inner di ameter of. 64 mm
and a nom n b%lc size of 0.026 M 25 in accordance with JIS

G3556 at aflltratlon mat 800bs33- o8 £ & Cqd A
met hod for pr odum ng.a po gg’s?er cgnpﬂég#ﬁ on, mﬂ]élrsg jatoy by u%ll%gg a
di car boxyl i éxefal-gontgining pbespharensicagpavnd m@d'ponélhb’ reacang apbosphaief not

o ol o8 BsRE TR A kP RHARR BRERLEL A AL PN IR IRANGAY ng'hen

the polyester is pro romt eest ormn
ester-form iy aa @lnouuhpér{bﬁtto Sipartsuby meole @n&elrhedgnao thetaikahonemlrperg

phosphor ous %p Q‘t‘jﬁ?g osphate ester with an al kali

nmetal and/ oP(‘i ]H:[Bnerégr ne%atggﬁ rkﬁlh%bquonpound in an anpbunt of 0.5

to 3 parts by nol eaidmayesterimao anhintainsid vistesdy gfenot Z&SJﬂmmrQ(GG,OQ?
-27 part by f ve a t cont n| ng

| phosphorousnc{:gce)iﬁglo'tgjl@ngﬁﬁ gg ggl&? %Pﬁéeenﬁ?&g%ogg eﬁ]i'tanbg OV\%TBH%TGHSJ tgn

the waj0 of caiodybreythinal groyp cmematraionlofnotanbes tham GDreqdwmléﬁtsIMn

pol yester conposi td & accordi ng 5 to Claimb5, wherein the dicarboxylic
acid is terephthalTc acid. 7. The nmethod for producing the polyester

composi tion accor diaidy metal-Gutiaining \ﬂimsphmrohlee cprmwessl flers pirodagdraget he
Comonent vbeqe Bfaierdd AEOT o0 01 78 s RBesbed S amarmt oEacl s
vessel , .a ppeceskby eight.t ransporting a part of the produced oli gomer
liquid f50 a pol yc%ndeﬂiseapo?yester composition according to Clalm 1, wherein not
less than 80 percent by mole of the repeating units of the polyester are
ethylene-terephathlate units.
3. The polyester composition according to Claim 1 or Claim 2,
- wherein the polyester composition has a color b value of not more than 2.5.
20 4. The polyester composition according to any one of Cleﬁn: 1 to
Claim 3, wherein a filtration pressure rise measured at a 120 hour-elapsed
~ time is <5 MPa / day, when said nolye'ster composition is filtered through two
orthogonall‘y.stacked filters each comprising a plain weave wire net having
- an inner diameter of 64 mm and a nominal aperture basic size of 0.026 mm
25 in accordance with JIS G3556 at a ﬁltratlon rate of 33.3 g/n:unute at a
temperature of 290°C. ' ‘
5. A method for producmg a polyester composmon characterlzed |
by using a dicarboxylic a(:1d for an ester-forming acid component in an
-amount. of not less than 80 percent by mole based on the ester- forming
- 30 component when the polyester is produced from the ester-formmg acid
| component and an ester-forming diol component, and further by adding a
metal-containing phosphorous compound produced by. reacting a phosphate
ester with an alkali metal and/or alkaline earth metal-containing cOmpound
-~ in an amount_of 0.5 to 3 parts by mole converted into the alkali metal per




reaction vessel and polynerizing the transported part, and a process for
newl y supplying the ester-form ng aci d conponent and t he 28daryary 0% ng di ol
conponent to the oligomer left in the esterification vessel to carry out
the esterification. 15 8. The nethod for producing the polyester .
conposition according to Caim7, wherein within 30 mnutes after the
finish of the transportation of the oligoner liquid to the

pol ycondensation reaction vessel, the e8fTer-formng diol conponent at a

tenper at ur epgft 'bgt i8leCof 3aM %spﬁates \Wapdy &g L @ngit%g‘)‘zln#ne%l 801&11%113131'%“ ts

by . wei ght per parts by weig O the transpo oner
and said mephps alﬁﬁpﬁgoqwdsqgnmm 0.3 dambopengensby nemglatdaea stap on the

t he. pol ycon rried out. 9. The nethod for producing
t he pol yest§?§§%{$€g§| ?ﬁ%ﬁ&g@g%f%egél to daim8, wherein the tenperature of

the ol i gorrer aft erby h'é‘haddeithodnf%fpmdecnaﬂw pbbrasterg;ainpxbsﬂnonmmermtmg(s)f R
| ower ed 4 fa[mcf a r e I ng poin
pent arrer | n tﬁ ngﬁn%r?e#n% %Q%rangip“gra?g(glstzérgﬁﬁ@a&&%?ﬁndensat i on
reaction vessel, a'hdd'gb.e cnetdiod| focq:rbducmnggt@p?bnetmlmmmmmt Oﬂrtitcbﬁc'ghggn o
added. 10. jJhe h r pol ygster .£o Il on _accordi
Claim8 or O ai rr% gw‘q‘{ah%%‘?& QHQSJFP%(?%E}?) ué’t"?%&ﬁ z}g&’ efljer comprises a
pol yreri zatpmaesbsglﬁﬂe cstlerifyiage dthier mstaxnfc&ﬁmg—fmjém Rgmhofbnt ORFEERE the/ I .
ester-form o]y’ ratio,i.n the ensatian reaction yessel -
after the %e??%r%n%g (ﬁgle éplé)lpnegt Hfln&ndle(%l %ﬁ HENYeSSel, bt PYRSPES t198n 5.
11. A pdl yeshaspériimech patt of ﬂl@bﬁf?il[gled bh:gLémemlﬂgu&ftg Q@ol/ﬁﬁ)hﬂ%ngatzon

t a fibroys or
[ imy 22 SRraepehobiel Bl bofyiterthing’ i raidhobiett Bhtiocundt & BreceanURF e
by bri ngi nglewhb' pupplgigethe ésbéﬂﬁﬂnﬁﬁ%la@icﬁc@lﬁpﬁﬁdillm% ﬂxélfas%eﬁqf%ﬂnir{& @1|ol t
contactvmthabasmc 0 UJ t the.polyester forned article to a
wei ght r ed FOPTRITH G ﬁ@%?ﬁg% P35, le tg’cﬂ 9%@?@&#%%’5’@5%# tRIGRETYaeBbiBe ng to
Claim 12, wsesm@ficatibhe pol yester for rred product has m cropores on the ,
surf a(_:%t her eof .

. 8. The method for producing the polyester composition according
to Claim 7, wherein within 30 minutes after the finish of the transportation
of the oligomer liquid to the polycondensation reaction vessel, the .
ester-forming diol component at a temperature of not more than 50C is
supphed in an amount of 2 to 50 parts by welght per 100 parts by Welght of
20  the transported oligomer liquid, and said metal-containing phosphorous
compound is then added and the polycondensation reaction is carried out.
9. The method for producing the polyester composition according
to Claim 8, wherein the temperature of the oligomer after the addition of the
ester-forming diol component is lowered to a temperature lower by 30 to 50°C
25 than the meltmg point of a pentamer in the oligomer liquid transported to
| - the polycondensation reaction vessel, and said metal- containing phosphorous
compound i 18 then added. }
*10. The method for producing the polyester compositiori according
to. Claim 8 or Claim 9, wherein an oligomer theoretical average
.80 polymerization degree calculated from an ester-forming diol component /
ester-forming acid component ratio in the polycondensation reaction vessel
'after the addition of the ester-forming diol component is not more than 5.
11. A polyester formed article obtained by formmg the polyester
.conipo_sﬂ;mn according to any one of Claim 1 to Claim 4 into a fibrous or _ﬁlmy




ABSTRACT The pol yester conposition giving formed articles, such as fibers
or films, exhibiting inproved color depth and clarity, ﬁﬁéhmdvﬁaOUhas
characteri stics conprising an intrinsic viscosity of not |ess than 0.60, a
thyI term nal group concentration of less than 1.0 equivalent / ton, and
a carboxyl group concentration of not nore ‘than 60 equivalents / ton, and:-
contalns 0.1 to 5 percent by weight of a netal--containing phosphorous
cormpound produced by reacting a phosphatesester with an al kali retal
and/ or al kalghggsearth netal -containing conmpound in an amount of 0.5 to 3
parts by nole converted into the alkali. netal per part by nole of said
phosphat e ester. Th2r efirpolyesier foxmed articlecbdnedby biingmkshe polyestér i s

t he. double o I when t

al kal i ne eart m%{%gﬁ?ﬂegz{c&gié@%g}o t a&ﬂ:ﬁ&?ﬁ%ﬁl Hi}&ag t%ﬁéﬁ%lﬁémmoémﬁﬁ%er
of - the al kaubmtéhephlyn&t&alfomddtarmclmtoea wenglel rediuctibe tabktrhentret al , when
the al k@' I metal 7 f@.d Tﬂg p% ﬁ%%ltép?ore : rcraﬁeuc%lac%&emng %léﬁqgno'ﬁl &h%%&%

the polyester formed produét has micropores on the surface thereof.






