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 bedn used as synthetic fibers,
because of 15 having nmany excel | enhrdigaefeiysti 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 -
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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, bécause the




Nanely, when the al kali weight reduction is insufficient in this nethod,
the col or depth-inproving effect is never recogni zed, beCads@athz0072
January 2007 2 unevenness is formed only in the surface-near places 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 also

| owered, because light is perhaps irregularly reflected. Even when the
fibers are colored in a deep 5 color, theg-fibers appear whitish. In
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ﬁbrﬂlated because of being made in such the extremely comphcated uneven
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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) and,-(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.




t he obtai ned pol yester, and then treating the obtained .fibers with an 30
aqueous sol ution of a basic conpound to reduce a wei ght @R Jamtary 2¥¥ t han 2
percent by weight. By the method, the polyester fiber having practically
excel l ent color -depth can be obtained. 22 January 2007 R20 RHO - P- Ovn
..(1) 11 5 O According to the nethod, insoluble particles can surely be
produced in the polyester in a honobgeneously ultra fine particle-dispersed.
state during the reaction. However, thegrethod has a problemthat coarse
particles are |iabl be produced by the slight difference of addition 10
conditi ons such as a?fjenperature on the addition. of the additive and a
speed -on the additiond of the additive. Nanely, since the once produced .
coarse particl (ao—ﬁb%—dDbdgpeaP-%&kﬂcoarse particles cause the clogging
of afilter in a polY{Ynerization process, and the pressure rise of a pack
and the breakage .oflffibers in a spinning process. Thereby, the nethod has
a problemthat it 15 93 extrenely difficult to performa continuous
producti-on by a batch type production nethod. Furthernore, since the
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of fibers in a 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




di sappear froma raw material-charging tinme to a pol ycondensation 30
reaction-starting tinme in this nethod, the enploynent of 22daralaka?(07met al
conmpound or an al kaline earth nmetal conpound as a raw material for formng
a netal - cont ai ni ng phosphorous compound causes the formation and

precipitation of a netal carboxylate, a}4r_eaction failure, and the
production of scaly coarse foreign matt'ers in |arge anmounts. Therefore,
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above- desceddted problens and gives fornmed products, such as fibers or
films, exhibiting inproved color depth and clarity, when dyed. A nethod
for producing the polyester conposition is further disclosed. A first
aspect proligidesuaepdilyesttaon conposi ti on conprising a polyester and a
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intrinsic viscosity of not. less than 0.60, a methyl terminal group
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




They are preferable that not |ess than 80 percent by nole of the repeating
units of the above-described pol yester are ethylene tereghiampet2907units,
that the pol yester conposition has a color b value of not nore than 2.5,
and that a filtration pressure rise neasured at a 120 hour-el apsed tine is
| ess than 5 MPa / day, when said pol yester conposition is filtered through
.two orthogonally stacked filters each conprising a plain weave wre net
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to 5 percent by weight, at a step on the way of said production process.
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suppl ying thg ester-fornming acid conponent and the ester-forning diol

conmponent to the oligomer left in the esterification vessel to carry out
the - that the process for producing 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




esterification, that within 30 mnutes after the finish of the
transportation of the oligoner liquid to the above- desci2RBadary 2007

pol ycondensati on reaction vessel, the transported oligoner liquid is mxed
with the ester-form ng diol conponent at a tenperature of not nore than
50C in an anount of 2 to 50 parts by _weight per 100 parts by wei ght of the
transported oligoner liquid, and then  further with said netal -contai ni ng
phosphor 020 . e polycondensation reaction, that the
t enper attgl;é}ogsfo tagﬂg?élg%%%é%?l?géss% e addition of the ester- formng diol
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di ffused reflection of light on the surface of a fiber" can be read in a

different way as "the diffused reflection of light on the
Best Mode for Carrying Out the Invention

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,




surface of a filnf. The polyester in the present invention is a |linear
saturated polyester synthesized froman ester-forning aetdamempdiint and
an ester-formng diol conponent. Herein, the ester-form ng acid conponent
in the present invention nmeans a dicarboxylic acid and/or its
ester-formng derivative, and the ester-form ng diol conponent neans a
diol and/or its ester-formng derivative. In particular, a polyester
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January 2007 6a phthalic anhydride, 5-sodium sulfoisophthalic acid, 5-

t et r abut yl phosphoni um sul f oi sopht hali ¢ aci d, p-hydroxybenzoic acid,

di ret hyl terephthal ate, dinethyl 2,6-naphthal enedi carboxyl ate, dinethyl

i sopht hal ate, 1, 4-cycl ohexanedi carboxylic acid, dinmethyl adipate, dinethyl
sebacate, dinethyl phtal ate, dinmethyl 5-sodium sulfoisophtalate, and 22
January 2007 -7 dinethyl 5-tetrabutyl phosphoni um sul foi sophthalate. It is
especially preferable to use terephthalic acid,

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

2. 6- napht hal enedi car boxyl ate. However, it is undesirable that the rate of 5
an organi c carboxylate such as di nmethyl 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

t han




80 percent by nole of said ester-formng acid conponent is a dicarboxylic
10 acid, especially terephthalic acid. In addition, the @2taruafn2@d’ng di o
conponent. includes ethylene glycol, 1,3-propanediol, 1,4-butanediol,

di et hyl ene gl ycol, propylene glycol, 2,2-dinethyl-1, 3 propanedlol

di propyl ene egcoI 1, 6hexanediol, 1, 4- hexanedlnethanol
dlnethylolproplonlc aC|d polyethylene oxi de) glycol, 15 and

pol y(tetranet hyl ene OXIde) glycol. It is7especially preferable to use
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ethylene glycol, 1,3-propanediol, or 1, 4-butanediol.. .

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- formmg diol
20 . component, because excellent phys1cal properties can be realized.

In the polyester in the present invention, a polybasrc 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 dimethyiolethylsulfenate or  potassium

25 dimethylolpropionate may be copolymenzed within a range for achieving the
.object of the present invention. '

It is necessary that the intrinsic wscosrty of the polyester in the

| present invention is not less than 0.60. When the intrinsic V1$00$1ty 1s less
than 0.60, the physical properties of the obtained formed product such as a

380 fiber are deteriorated, and the practieality of the polyester having the low
intrinsic viscosity is therefore poor. It is not necessary that the upper limit

of the intrinsic wscosﬂ:y is especially determmed but it is preferable that the
upper limit of the mtrmsm viscosity is not more than 1.20, because the .

- polyester is easily produced and also easily formed into the formed product




5 concentration is not |less than 1.0 equivalent / ton, a col ored substance
originated by the deconposition of the methyl terminal gP8Jpmars2§foduced
to yellow the polyester conposition. Therefore, the nmethyl term nal group
concentration, of not less-than 1.0 equivalent / .ton is undesirable in the.
present invention especially targeting the deep color. 10 Additionally, it
I S necessary that the carboxyl termnal group concentration of the _
pol.yester “in the present i-nvention i's no#-nore than 60 equi val ents / ton.
The car boxykuéleaBian@bherdr oup concentration exceeding 60 -equivalents / ton

I s undesirabl e, bega u e the thernal conposi t.ion of the polyester is
i ncreased on the i Eﬁsﬁecﬁﬁf’f%ﬁ'ﬁt drodyester im $he inyesent) mvgngion
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net al - cont arni ng
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- contammg :




phosphor ous conpound produced by reacting the phosphate ester with the
alkali metal and/or alkaline earth netal-containing conp@@danuare@®In, it is
especially not necessary that the phosphate ester is limted, and various
phosphate esters such as nonoeters, diesters and 5 trinesters can be used.
Especially, trialkyl phosphates or triaryl phosphates are preferable. The
al kali metal and alkali ne earth netal in the present invention are
preferably Li, Na, My, Ca, Sr, and Ba, e®pecially preferably Ca,” Sr, and

Ba. The al kphbspiRirals aodguil kadditedeky kbasi @ the YHopRAT eSRIRMHA%H" 10
t he present n\ientlo rr&)/ b ny conpound, when, thé conpound reacts wth

t he above- dB5€ }H@Jagﬁ’é Sﬁé‘i’éﬂ earthgngial riewbainpeg cemapusdnt ai ni ng
phosphate conmpoundiefdRcheti&le¥pediin t b C rﬂ.ﬁfg | jds: Wit h
the al kali pnetal angl or 611_| Iial.i_.rr)leelgargrtslﬂdtn%?gssg:}g@%ég#ei? e?ﬂhggepggﬁegﬁs% an .
acetate is Phuted.apnd, vauenssehosphete esbers shobua®dnoyoetees,r diastérsnandn
easily .g5 ; eGan\gh pho Qﬁé& st LS T : i th t kali
nmet al an%/ O?%n%%ﬁ@a%ﬁ %gnearthagnlﬁ'al -@o tafglrllf’ngt?{:a(])k Io ;ﬁ%é&odﬁgetﬁﬁgh
net-al - cont aPhoshatpsezppoefeuableorpound, it is'necessary that 1 part by nole

of the phosphate | L1 0. 1.0 |l e,. pref.erably .
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an amount _21;‘11% noﬁﬁﬁaggﬁse%tc %‘Ig’ﬁdl&@%‘?h{)@ %Féer t@orWB&’tl%ed A& GRPIE AN o o
in the casepldsphiage campeundThEonerdtiely; thatsaltsfof bhgamickalrboxgichcids dvith

al kal i ne eaxth t gl 4 cO | ni compound._t han t he ran i spof ten

undesi r abl gt,rhebaelclzgag@s%ett %@Qﬁgﬁgsp or%%rga}éjtg}rﬁbeﬁ%ﬂ?mdgﬁeé%%ﬁ?‘esEgpf)(aﬁy%sﬁ‘%r

pol ycondensaetate wairaferabld, be8usahcdiid adil@rpdhguzbbyl the aéaciion eaceasily when

sai d metal -1¢co LniNng phosphorous conmpound is dispersed in the pol yester.
On thgﬁgﬁhel?e ﬁééﬁg?éd?Men the rate of the-alkali nmetal and/or alkaline earth
met al - cont ai ni ng When the phosphate ester i1s reacted with the alkali metal and/or

alkaline earth metal-containing compound to prbduce the metal-containing
phosphorous compound, it is necessary that 1 part by mole of the phosphate
ester is r_eﬁcted with 0.5 to 3 parts by mole, preferably 1.5 to-3 parts by mble,

20  especially preferably 2.5 to 8 parts by mole converted into the alkali metal, of

' the alkali metal and/or the alkaline earth metaI*containihg compound,
When the phosphate ester is a monoester or diester, it 1s preferable that the
alkali metal and/or alkaline earth metal-containing compound is reacted in
an amount of not _Ieés 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 alk_ali metal and/or alkaline 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




conpound is |arger than the range,.the depol ynerization of the pol yner due
to the alkali metal and/or alkaline earth metal is accel @2daeubry 208 eby
bei ng 22 January 2007 -10 liable to cause problens such as the 'elongation
of -a reaction tinme and the coloration of the polynmer. The above-descri bed
met al - cont ai ni ng phosphorous conpound is usually easily obtained by
thermal |y reacting t he correspondi ng phosphate 5 ester with a prescrlbed
amount of the corresponding al kali mnetat1@&nd/or al kaline earth

met al - cont alliablyte oy @doblanes 504l 88 tthe TIensivie BF dTByactfoH tidhé \ndethe
sel ected from kngwn g?h S, but it is nost preferable to use a glycol
used as a r SNOKARER CLEDS BPIIRRE- t ar get ed pol yester. Wien the above-descri bed

met al - cont ai ning piRs m@%&mau&thaﬁeoﬂtalﬁﬂgeﬁhbepm%ueoI:dﬁ%&ﬁﬁdaﬁ the
met al - cont ai ni nﬁ phosphor ous conpound .1s eStimted
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polyester composition. When the polyester composition having a content of
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 'cempound as an
25  anti-coloring agent, inactive particles' and an organic eombound 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 eVerage 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, because; when the polyester composition is formed




net al - cont ai ni ng phosphorous conpound contained in the conposition of the
30 present invention is 0.01 to 0.1 u m preferably 0.0222damiagy 200 from
the viewpoint of the bel owdescribed mcropore formability. The average
particle diameter can be neasured by a centrifugal sedinentation nmethod in
accordance with JI'S 78823 1. The average particle diameter of |ess than
0.01 ,u mis, undesirable, because, when the polyester conposition is
formed 22 January 2007 -11 into fibers;1the di aneters of pores finally
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di aneter fi orthogonal 'y stacking two plain weave wire nets
20 each havfo%&redqg%gkﬂg%bg%erture basi ¢ size of 0.026 mmin accordance with

JI S G3556. V\hen t linee mhmehpcmslawnagrcoagulaﬂ;eﬂtfbrélgh Bvlera! e wilyedter

el apsed t he press be maiintained at a
pr egsurleg r r‘gbe %es%ﬁggg%énprgs%u}ve %V‘ éegiqt%ﬁmag%ewlge%@& s
that the otomgppsigonfcamhie filtered admh e:kWemJehsqu:mree@tﬁ-eolﬁs@oﬂmlé thanthe
mel t-form "rPa / day for the particle-containing polyester composition, 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 ferming
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 _produc_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 oni the way




.25 of the polyester conmposition and troubles, such as fiber breakage and
film breakage, on the processes are scarce. Herein, the 28demsumy@007 se at
~an elapsed tine of 120 hours nmeans a pressure rise val ue between an

el apsed tinme of 120 hours and an el apsed tinme of 144 hours. Next, an _
exanpl.e of preferable production nethods for obtaining the 30 polyester
conposition of the present invention will be explained in detail. Nanely,
the exanple is not a method for produci nd2a pol yester and then bl ending
t he producedbppkmhxhngthembb&sﬁﬁtaEkQ@hiam@uﬂ@ﬂﬁhpﬁﬂhﬁﬁQu&ngQQ@Hﬂﬂ?anPr
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t he- ester-for
produced ohgomer Iiguid to a polycondensation reaction vessel to sub]ect the

transported oligomer to the polycondensation 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




conmponent and the ester-form ng di ol conponent newWy supplied to the
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ester-form ng diol conponent, respectively, contained in the oligomner
liquid transported to the polycondensation reaction vessel. The
esterification in 25 the above-descri bed esterification vessel and
esterification reaction not- only neans the direct esterification of the
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vessel . ,V\heﬁ?ﬁqe t.rergﬁ?%ﬁugé of t@ﬁ ester-form ntgl igl comfon*ent exceeds
50C, it is 1 3P bR 1O He the, ABReY topapratire obthe molywmdensatingat i on
reacti on. vemmetionavgbsel, andl lis alsedesiabble fré@MHdEoiRRIRsaflty tBhEEHe MRt t he
hot 1515est«ert- f rmﬁ%‘ibi‘;?f)l [ofo) onttent. IS mc)i-t used. Furthernore, the oligoner

B GhEYTD - f4TRP Bdptgpsed. :

I S once‘dep

Furthermore, the oligomer is once depolymerized by the addition of
the ester-forming ‘diol component of the specific temperé.tui:e. 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 témperature range and further when the Inner température of the
~ -polycondensation reaction vessel is locally lowered by the addition of the
25  ester-forming diol component, the mixture is éolidiﬁed, t_fxe_reby causing the
démage of a stirring shaft and the liké, or the reaction time is prolonged,
‘thereby enhancing the risks of thermal deterioration and - produéfivity
lowering. On the other hand, when the temperature of the oligomer is
~ higher than the ‘temperature range, the coagulation of the mefal-contai-nihg
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 -




the ester-formng diol conponent of the specific tenperature. It is
preferable that the tenperature of the oligoner after thé&2daaiary 20070f the
ester-formng diol conponent is in a |ower tenperature range by 30 to 50t
20 than the nelting point of a pentamer in the oligonmer. Herein, "the
melting point of the pentamer in the oligoner" can be neasured with a
differential scanning calorinmeter (DSC). \Wen the tenperature of the
oli'gomer is lower than the tenperature-ténge and further when the inner

emper at ur erQletohe veRQIlY Yf° PRA  dstl-IftAhOliot CaRfbodeht A Uddbal LYRERT DY
“the addition of the 25 ester-formng dio onponent; e mxture rs ™
sol i di fi ed, oigmepicadsiragsporded danthge polycandensation redctidn anssalheThike,
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t enper at ur ed Gf nm’é—_}r@blegldrmause mh::rglmg foha_x;éﬂ;htyoﬁsemg aixuelﬁexgawglg?]ra ttheo o
Cnereacd orofipundf PRBLUGPR AP At oRlY SRRRREE 1S 2BR it deshnBeda

The t heor etfreatmeantr afye. adibitipnenti # atdpoexaedirges 4§ ofted whdadrmiile, E@:laﬁli%ltéihi n
e

the present | I;op. 18 theoreticall al,cul ated,fromthe ratjo.of
~ est e?-fdr mcﬁggé?%ﬁedcg)ﬁsﬁeﬁ%t%rst AE® &Zﬁbg?;tf’gﬂ?%mgdwﬂ]pg o due tonthee 22
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t han 5,10especheld mora ﬂ}mh n b by aﬂilm‘t'gfgabh@ ,av_b@&gwt . §_61ymé‘1ﬁ£ﬁ%§ﬁ? dgg{e{qéﬁgf thdy is
nmost excel | ent . when.t 5 obtal ne nposition.is fornmed an en
subj ect ed toﬁlﬁoﬁ%e?bﬁ?%’#é&ii?&nf df;ﬁ gﬁ? ke OAPplagidilgf fﬁrpp_agiatm @E’f‘g:]:e e

[ S dditiohtaanownidess -fdratiagstol RBeNRHEE orei -

ﬁ(ggfgl?go be p?gfc} 1. per haps gexe ﬁb@%e 0I ower i ngt f the solubility of the
e s e
g\d/je.trjgtgi'e got he a_l";:l raumol _@&iezatign deg}&)ge of_teh ol i gom&*re befOre-tehe
addi ti (}ﬁ of*IPRE §?’gﬁ9‘$8#’ﬁ%“&?% 19 58 Hﬁnﬁiﬁjal dedd. addition anount of
t he ester-form ngThieqlolgedtBPB&Mposition of the present invention may he used for

forming articles such as fibers or films as such, or used for ‘producing the

. so-called master batches, diluting the metal-containing phosphorous:

. compound concentration of the master batches with a polymer and then

20 usinlf,r the diluted product in a spinning process, in a film-forming process or
in another forming process. . | _

When éaid. polyester composition is melt-spun into fibers, an
ordinary melt-spinning method for polyester fibers can 'a.'.rbitfarily “be
adopted without needing a special spinning method. Herein, the Vspuri

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 féomp_ound 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 .thé fibers, the formed articles exhibit improved color depth




Wthin a range not inhibiting the object of the present invention, a small
amount of the ester-form ng acid conponent may be added, 28Hemarnad00715
above-described ester-forning diol conponent is added. The pol yester
conposition of the.present invention-may be used for formng articles such
as fibers or films. as such, or used for producing the so-called master
bat ches, diluting the netal-containing phosphorous conmpound concentration
of the master batches with a pol ymer andl5then 20 usi ng the diluted product

in a spinni aﬁdpﬂﬁﬁeﬁswhéﬂld ed, A1d tRé AbRsBhABRS il ofeﬁe% ﬂb a 9183 nﬁ‘sg
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fibers may be soli f| bers not avi ng oW parti1ons or
havi ng hol f¥wiipers isomeanyier briving ﬂe%ﬁbeminto wontacs vdipk 2 Indsit menqmmd

e oo e R0E Y, D R,
net al - cont aWiknthe bags pmuadmmw bﬂﬁmmuﬁ%ﬁ ?)ZUQBS&@UTS?JJ%E?%{ he
Theatn or CH Tbeld B OSIAGA QNG E SRR B Hoh OFRL HEG R, SrStmien B <
each havi ngfadse- m:stmg trﬂatmehamﬁeﬂ}&gmgkﬂg? ie'imsﬁrﬁgngﬂ@p?g@f@l %gra ﬁh@?ggd
?gr ?nggl :lrJ{ T% fin xﬁ%‘% ?BI pr g\e/%eilde %F%P Jabt PR A2ATUNSr §° oy ofsa, hgsic
clari tle V\hmmplgwdi and the abrasion durability of t he forrred articles is
RN RPN, £ 1o LRSS SR R RR R S i ks L
are fibers,pdassans Hydro:hdentetgamleehﬂahmnsmumdlﬂﬁkﬂ?g F&%%ﬁg@%ﬁm ot
compeuns, > i WEPHES SRS p ISP LSS ROk o
necessary, Imdlpﬁniam@pﬂelﬁ@:aﬂ)né)ers to a treat rr;anﬁ ﬁg(r:hngilﬁ dr awi B?i-geﬁ grr:]g ,
t Lga} i b(ga? Sor aﬁ dt é]% cc:tnvt\:"eﬁ{rla@%ntorfe t%tenl?asm cgrrnpoﬁn aqueous soPutmn epends |
~on the kind of the basic compound, treatmg conditions, 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 hereaftér




treating the fibers or the fabric with an aqueous solution of a basic 10
conpound.. The basic conpound used herein includes sodi u@2Hgutraox 20,

- potassi um hydroxi de, tetramethyl ammoni um hydroxi de, sodi um carbonate, and
pot assi um carbonate. In particular, sodium hydroxide and potassium

hydroxi de-are preferable. 15 The concentration of the basic conmpound
aqueous sol ution depends on the kind of the basic conpound, treating .
conditions, and the like, but a range oi60.1 to 30 percent. by weight is
especi al |y Ryieh #ahhflesA IRPGS, Qhetﬁgasﬂe%élﬁ@.%ft&'ﬁﬁﬁét%&igtfcstfﬁl ?9‘9193
preferable as the treating tenperature treatnment s usua carri | ed
out in a ramsEeorawied ntte byo thendolewimy mdthqfisonmsp?ptlfael&ﬁl gEPartedmed by
the treatme aqueous solution of the basic
corrpound |smﬁ(gglflgg?nédﬁﬁ?%t%?cen?ﬂgy wei ght, preferably not |ess than 5
percent by wel(@m?ra%p@tti@ﬂ;alpem‘r rably not less than 10 }oercent by ] '
wei ght the tr er he. ueous; sol uti e
ba5|gc co%ound naeﬁ%g%%?rg or gr%}rﬂr% (ﬁ |‘% 'E%es 2%8??16@? agﬂtgll cggr&?‘gcﬁ |t00n
can be for nmhmlfacﬂm"edlbmﬂmba(ﬁemdims‘lhob@m snardordaricheo HE GEERB-$. t her eof ,

' thereby_exh|b| or depth, when the fibers are dyed. The
upper. limt of(i%ﬁ%‘eﬁléggco%@%ﬂg% is especially not limted, but the

excessi ve -reduced Aneagipﬂe msldlsshdleedmaesoheznﬂ:hm:;dﬁi-@bf@m@Tat‘wbﬁfwelgﬂty@?)gm
properties illation_of fiber Ther.ef ore n
needed to ¢ gmfet gioé%%? ]Fhegﬁepaﬁtrs igdﬁ’@ﬂg% of, Rhﬁﬁﬂiy %’é’fsé; engp
per cent1thy nmagbred bypnea‘séalﬂiﬁlﬂdameth@d HDBE?C limt. Exanples The present:
ained in nore her e r 22 January 2007 16

i nvention wll I
with Exanpl es (Fag¥a§?(ﬁlp¥%§“%%§39£ﬁ’8 %Coﬁpﬁsgfé? ristics in Exanpl es
were carried out by filteatioal b@mmenﬁts&%%e was paclluxiidy for Bealhdating) the

ticle d r) 5 The erage
ggramfg MEANS SRR U3 %V@ﬁggg WV\VG e Byester cOmpoaition, as descabed 22
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




manuf act ured by Hori ba Sei sakusho Co. in accordance to JI'S Z8823-1.

(I nherent viscosity (77 )) A sanple was dissolved in a sd2Jemarn20Q7ur e of
40 parts by weight of 1,1,2,2-tetrachl oroethane with 60 parts by wei ght of
phenol and then .10 rreasured by an established nmethod at 359C. (Filtration
pressure rise of poI yester conmposition) A filtration pressure rise rate was
eval uated for evaluating the pressure rise on the filtration of the

pol yester conposition, as described betdix 15 A polyner netering feeder

was, at t achegds kybbliea-Maided PRrb H@Férn?i’ﬂeﬂ vaZﬁéi ?ﬂléfTﬁ]lé 1a%) EP 'tﬁ%g'c?llru?l’iﬁ,tg yge

extruder, and further orthogonal |y .stack ters ea

pl ai n weavethg largaeth %deemg%@m effgebis.di ameter of 64 mm and ‘a nom nal
aperture basic si g{]s).f( 10RPAR MM in accordance with JI'S G3556 were attached
to the exit side. the tenperature of the 20 nelted pol yner was E
constant|y dbareiol Red andz&capr&&ﬁut atreflpetanee, olapserptioasoefficidnt)iand lay
filtered: at r 3 g/mnute for 24 hours. A pressure
rise vaIdSue 8%tp%lﬂ€§§? %\ﬁt ﬁ%s%l ?Ewg htrance side for 24 hours was defined
as a filtrati dAbpasasetdn@:oiomelomat@mtanEe)rt her, the filtration operation

d, d 25 144 h
e SOt e, BB LB YP AODRTLARR R ek Rl

pressure risgdoadtof BD0igs whild tasing anGpkeskin type seifaos aﬁ)hasxloheﬁﬁﬁhme for
val ue was sured Wt

nvention | ore b, val col or
l:o?/or ::n ffe‘l;((? r%?f@:'/e u& 5@ tU'BE By Wﬁ%‘f@% F?Wf@bng SBOQ‘@ept h
of - col o1 Dpepetintiene dagapéﬁhélﬁ‘t&)asv\@&uhbmt dstla - sSThé extedd %h@%dﬁlbrhﬁ@ndept h

of . color The.s refl ecti,o Iefa ri c.was mea ured
o th e 330 RS i BACRAIR e A et o a6{OTH SFR AR
‘and t he deejowsahortesiefutat: was dlﬁﬁiﬁd&fa%rﬂhenﬁﬁtfg‘lﬁﬁbt thflé&h it dbGaigdak i 0“

h h th
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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 1.5 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 phoSphate 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. .
o [Example 1] ,

25 ' 86 Parts by weight of terephthahc acid was esterified with 40 parts
by We1ght.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 -




the larger the deep color effect is. K/ S=(1-R)2/2R Therein, R K and S
represent a reflectance, an absorption coefficient, and &22JamscnR0&r i ng
coefficient, respectively. (Abrasive discoloration resistance) A test
fabric. was subjected to 200 surface-abrading operati.ons under a |oad of
500g, whi | e usi ng a Gakushin type surface abrasion machine.for testing
fastness to rubbing and using a georgette conprising 100% 10 pol yet hyl ene
terephthal ate as a r ubbi ng cloth. The extignd of discoloration was judged

with a gray f Sde | ows the
test f agr iC S?\Igghgd aggl 881;% ﬂéﬂ%u&* %I‘agggn a~pVé‘l(i‘l‘l t a hr%as %%%al and
extrenely hngaintamdt ﬁwgtﬁvemm@twas Wlh@@stha amerstanmenaltumj bgcanie 2ID’TCy t he

d d tic u

| hf e, O a0e the w28 ulind BHEARAORE BRI A SR AEhAEN i RERe el
7.5 percent Emmmllegwas aﬁﬂydanea}glaym@lntsof 015 partolfy m&dxghtmomt@d éi’rgtdoﬂwuﬁsd
b Wako; P St k. Lt d., .was .a de ercent’ g
o iyl anc? o1 DAmAER] DloshBAke | Whih the BResliGitat Sl BhosPirose comtonii
Cheni cal - | nselsttion (Masdaddeat, thedmeﬂnngt;mmebﬁthe @hgotﬂlarﬁvlaﬁ;rzmﬁ?@tandaﬂi@t e

f 1.5 ts b I f .t al m acet at :
'([)I’I net hS?r pﬁ’oas}éhé’iﬂépm eorgern& é‘ﬁ 9}%‘%‘% it aa? %%Cpgb‘&’ %g‘seqfi‘(lrtg‘et SRR n
t he metal - cmasdlealte@uprtoﬂﬂﬁk‘:’ﬁidomsd pormondéh]}s‘edld&hidlﬂ;e hﬁ@i(&ﬁtﬁhlﬁnjolf o) ngﬁliepagts
b h sterified w parts o]
ot byl ene. ol SRASE 0L Ahacks, ahtern B msivvales avEgg nciopeRar Srepsinat o o
o i o R s T id 931”?“‘*?%*‘*”‘1‘*‘ Hadod lod T yalte ST L

t were suppljed. to the oligome
and"Sub] ect &8 phsPEPE el SHoug, A RE bRt TRBore ot 0ot eawivalsnsal by
wei ght of atatn, oy at caboixek téﬁﬁlrﬂaild@dmpaﬂﬁme%@rdﬁﬁﬂb?%l e%lﬁ{valéﬁl% { @bh.gomer
| ar anount m)unt 0 ol i gomer :

br aduced 1 B ¢ AYeMARcPHEIIpH CHARPETa ot ifd "BReIAaaEeinaREy Phagbheopso
was transpafoneplotind mamoo.oewmensme B6n DB G ithE MEEIRontdiniSE phBSphorous
| 15 coinpound was 0.5 percent by weight, |
The pellets were dried at 140°C for 6 houre_ and 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 |




finish of the transportation, 10 parts by weight of 20C ethyl ene glycol was
22 January 2007 -18 supplied to the pol ycondensati on redgtlamonry2sFel and
then stirred and maintained for five mnutes.- Wen the inner tenperature
becanme 210C, the netal -containing phosphorous conpound sol uti on obtai ned

in Reference Exanple was added in an anmount of 0.5 part by weight

converted into the 5 trinethyl phosphate. Wen the netal -containing
phosphorous conpound " sol uti on was. addedjgthe nelting point of the oligomer .

was 200C, and t | NG : the | roWas a- trijrer.
Subsequently, t eeg?ﬁigoﬁlgfr@%?%eg{ et(i}gu88}f:ﬁon%(zjﬁ’er§ﬁ§ngo]rsy$g§d’éﬁ?@8ru?l%ler a
hi gh vacuumusfdrawn ﬁtbmntpm)ka@eﬁaaKPwmd)?pMasﬁgeiﬂﬁ?.mguﬁ; (I(gkg))f; ant
i nherent vi scosit ypQ! 64; 1 ich was etized. The obtai.ne ester
pell ets had a col o?ﬁ%th\%g’lﬂut eoﬁr ifo] @g%ﬁﬁybr‘?%}ﬁﬁ%é’m%r%ﬁﬁ @gﬁ&?ﬁf fti on
of not noreretading thequimbéenf drawing, filantkre begdlegek dc_eﬁflﬂeﬂgd_iuﬂﬁguﬂhe ¢
concentratign of..51 uivvalents / tpn. The average particle dianeter o
the metat- CORUEHPN @ EoHECHINE Jnachiis, satry ddantnys besalecsneatssn ot of
t he met al - cantificial g Jgheh@ﬂiagblfﬁtoi% aﬁldl TN ld%l&?ﬁat@né t}h.t@r&z%ﬁstiné%/%l\éﬁd&iﬁ -
The pel |l ets,were. dri 1 r..6 _hours an en nelt-spun rough a
spi ngér et -_hB\E‘?arlﬁ%éfaS%r(?%Wéﬁé&%??l&W% Walifiing nozzl es each -having a
nozzl e di amet eDiefwilg3 filaimint2 $6akdre dde hOY) sS= THR: ORGRALBLof URNYhidMt
re,drawn a drawragio of 3.5 to,obtain.83 dtex / 36 fil

filaments [ .
20 drawn f\iAﬁﬁ‘?‘?é‘r?tg?.s In\thee number; o€ oreratefespindies ng phe duabop of dloffinga /
day, antb foparsgivhspreagge rates in the spinning process and in the

drawi ng proces wer.e not nore th 1% _respectively. The val ues were
conparabl e wit iwh?%ge&wmh%ofgﬂwé%ﬁﬁ&g PRATatioRsds fhaumber of drawn

met al - cont afiliMenPPOcRIPeE @ash Wit Ip ey AtkRbifldiPaRioee TR 5 IYENt i on was spun
and drawn. Herein, .the_spj m&'lo g fil %ent breakage rate. anong the filanent
br eakage. rat es wast HbtohtAE &r?‘@é’o AMGnih v eiehisatbiented pionii mgrd tvisént

breakages oggdiatod &tanng-tiist 0P 500 APmObr & FRivARL B8 ITBOO TG, SXEERhen
filame n1t5--brseu %g 3 ’c%aallJ %i?edalg%lngatrrtelafulnghg lat08r0°(r3re t%gaSnd %r?ilnu]:tgsc%oo%bsz t%.r(; tv&ist?sr,] :

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




30 calculating the spinning filanent breakage rate (%9. with the follow ng
equation. Spinning filanment breakage rate [the nunber of 22iJhmuaen2007
breakages / (the nunber of operated wi nders X the nunber of doffing _
operations) X 100 22 January 2007 -19 (wherein, the nunber of the doffing
operations is the nunber ' of undrawn filanment packages each wound up to a
speci fied amount (10 kg)). Further, the drawing filanment. breakage-rate was
obt ai ned by recording the nunber of drawéthg fil anent breakages occurred -

during the abragpes didcolorafion srihie: AREHI200 WAL doblABHY 2k SRERESR
caused by artificial or nechanical factors and then calculating the
drawi ng- fi I’g td- breakage rate (%9 with the follow ng equation. Draw ng

filament breakadge @gHeawids, the dﬁd%%—duseﬁﬁéd@Elﬁrhtﬁﬁ%ltessﬂe%L@SPgol@eégg}e -
nunber of operated spindles X the nunber of_ doffing 10 operations) 100 -
(wher ei n, " t9EIPARBER" sestiwas garmedgubpndiaifteation pressuuerise rate drawha

filanments pagkANssn §%eBsYRURRe Uitk 02 %veg‘geﬁl!eﬁisﬁﬂedinnf'ﬂé regulls K3 )sholif in .

obtained drawn filanments were subjected to a hard tw st -—operation at an’
S-twist of Paed-T/mor a z-twist of 2,500 T/m and then 15 subjected to a

st eanmi ng treat ment r es | tw us, obt.gai-ni ng

the S—t\gllm' st hard th}AﬁIstltl_e §g€’q %fr%_eitnhgﬂ%- t‘%iébtrﬁ#;r %vm ﬁ%{cf%f/%pn.t%a&ge

Ctwi st - fi xeddueandemsation neaction wesselinbh partsbyaweaght mfdﬁséphthaﬁc a¢ifl gadns /|
cm-and at \Shi; ' | : _ hes.crepe eorgette
woven f abr 0 FrticTblghts oAl Hiycol L QuBRIHRG Y SEDGRE LOTRLE, ©

yarns dfd estedfieataon vospel firfip mioures, et esterifiedvat 246°C.ar Aspreneribed

tasher at SoApAArORthiny M ALAE R Bllel b MR TR el B 8T Y
by a convenolagnamemstthamjuivalgnt htn thadadfdthe tdligoniers obéainedt Hlaym wehght
SO um 25 Medishaily AGHBRHEA S BbheRaR! - £ifl*'and %o PG ALNAS | QufPlE " tDe
' ethylene glycol was transported to the polycondensation reaction vessel, and '
15 polymerized. Then, the polyester i)eﬂets were - obtained similarly as
| described abqveﬁ 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




having a reduction rate of 20 percent by weight. It was confirmed with an
el ectron m croscope that nmany m cropores arranged in the?22iJenraX00
direction and having mnor axes of 0.1 to 0.5,u in and najor axes of 0.5 to
0.8 pin were formed on the fiber surfaces of the reduced fabric. 30 The
al kali-reduced fabric was dyed with 15 % owf of Dianoix Black HGFS :
(produced.by M tsubishi Chemical Co.) at 130C for 60 mnutes, and then.
reduced. and washed with an aqueous sol utpn containing 1 g/L of sodrtjhm o
0, ' I e
hydroxi de ap@odhasdd oh tﬁbé%ﬁﬂ‘ﬁl{ﬂnh@r 6t t &En%@l £ d’%@%%& S(ga?ilﬁe%. thata®,,

bl ack dyed fabric, The col or dept ric an
January. 2oo¢eepzeloamf&§twsm@eol oration resistance after 200 rubbi ng

opetons a1 SToMRlindtf . meBoIeUhii) | I PR LFE pr .0

“filtration pressure rise

and a filt requmlw@s@une Al pressutecride anduaspﬁnﬁmg prc&!es@Wapl‘leSMPal dage
nNore,

te- 2 I Ie own_ I n
it o e opTaohtaRt: BEARERL IR0 R hhhe mreiene Gotift bacTrRoe
vessel , 86 proaess weredt%lhnddi%; wspptiivali ¢ aci d gnd 40hpar Bs by vv_e:cghtt_of
. eth Iene I liad 0 the oligonmer left in the 10 esterification
Sesgel fo? g@%ﬁp %@g@ﬂ%ﬁ pgg rified at 245C. A prescribed anount of :
anti-nony. trioxide @@eraatuidﬁdweﬂi)cd\#rmd eat hﬁ:hﬂ%rlytﬂbebcli@]lge QQE?:EMﬂeSld e{!@ép’t .
anount ' equi t hat, of the orrer obt.gi ne rom additionally
suppl i edqt eérigatﬁfﬁgﬁﬁyavcel%htaﬂfcp P:heé EEIF@F\%\P‘I"? %ﬂ’ﬁn@&’fe K$leanaagtercol
was tramspoml:ahltbn wm aﬂdle;lcmdlweamwmmeaﬁt bl@a[tg‘i@éﬂ:@feplﬁﬁﬂhé%ad and
s.-were obtained Simlarly

ol yneri zed ter _
gesgrl bed “&/fé er ?ﬁ&%% g’%’e‘iiﬁ? dﬂ‘épﬁ\iéf)a%#%’é%ﬁéwsp ﬂ@%h@%ﬁ%ﬂde%qugnas
descri bed aﬂﬂmmmkneﬁelﬁémnneg}x?aoﬁfﬂewﬁhd&&i E»iﬁimitﬁ%dm?é@?%ﬁiehbsglﬁabl%' lght
of di nethyl,,t er,epht ha n of “et hyl ene
wer e’ subj thlh@ddfg i i"@fl ?%Sé’%&?an h’%ﬁ%ﬁ’%ﬁ\{\fquaﬁoﬁe’feﬁ@@@ﬁ@és@“ e038
part by weiighiparbturnghiieselignataiwes 24ﬂl°Cath'ﬁh@tr63tﬂ§s @re shown in Table 1.

15 Elliptic mlcropores 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.




catal yst by a conventional nethod, and the obtained oligonmer was m xed
with tribasic cal cium phosphate (Ca3(PX)2) having an avel2dgmapnéi’| e
dianeter of 0.5,u in in an amount of 0.5 percent by wei ght based on the 25
wei ght of the obtained pol yester conposition at 260C, reacted for 15
mnutes, mxed with 0.045 part by weight of antinony trioxide, further
reacted for 5 mnutes, heated to 290C, and then pol ycondensed under a hlgh '
vacuum of not, nore t han 0.03 kPa to ob#%i n the pol yester having an: '
i nherent viscosity of 0.64. The polye$mﬂé1mas pelletlzed 30 The obt ai ned

pelletSWEeLredLeu st Harhyto—thpst re—testrts—are
shown in Table 1. Approxi mat efExesple fexpmple E#ﬂéﬂﬂl@r{face |
of the redjiced fabric so that| thg na Dpomes | ar

par al | el t¢—-t-he—+Fi+ber—axes—Howevers1- Haf-ge—hel-es—haviing

di aneters- JPOJNQQWI@E@QSM 5juin was si mul t aneousl y reclogni zed|at a rate.

of 22 JanuaryM%Q 1 as on tal{ nunp of| t m €r es§,
and it was|cl a“(%l]argcla féq{%&deggﬁco $ ect vvarsﬁ?@oor’. A@g)lzti DN y, [ a
met hyl t er pbardicleghampteropoent|r at i on vvas 3.0 egquivalentsf /ton. Apressuf e
riseinth ess fwa day, na Tt e
rates int 1ei§ﬁ@ﬁfﬁggﬁ@§%%€s ?dgll n| theogr wi|ng %goces @E 2%@& b%

respec_ti've y. [Conparativé E{anpl e 21 Operatidns weree carried out sim|arly
to those i pI € .L exceptl part . py weir gt of g benzort
acid as a >piﬁﬁ§ F gn r1at$‘§fl 10 i bi tlor adde Béifl heV%4me| time

as. chargi ng terepht haI i cdip}igc', and flurt her exdept that tlhe neta) -contajning .
phosphor oug soigtion, ——gbtgrmed mReference AE)V&TI'D‘IM' ,
wi t hout adi r%%gg yteemdngl yedl 94 tlhe o gomdr 1i8hi d tjrafporfedd o fhe

pol yconden@buﬁqu@m@mm sel (the, rrp_erature of tthe ol i gomer was -

te
- 2400. . The ar e Stowr i Tabt I—5EHptte-metffopotres—jexisted on
the fiber SUMP&EQ #'m-llﬁ‘i r edyBEHPERr i ¢.3-0 Howevalot mare  f BehBOremobM & ge
hol es havi rg-oﬁpsaé@ﬁ@]@ltgﬁtd}pt _ﬂﬁ@g_lt han S, U N VRSHY. pul YRASOYS! than 0.1
recogni zed; %‘ﬂu -t—was—ctartfted-that—a—deep—gotof :

B
M YU Ul

tration pressure 0.10 1.30 - -1.20 0.10 | -0.30
rise 1 MPa/ day _ ‘ ‘ ‘
Filtration pressure 0.20 '5.10 550 | 0.20 0.30 -
rise 2 MPz/ day Nl

Evaluation of processes -

for producing filaments :
Pressure rise during 0.1 15 1.8 0.1 0.2
spinning = MPa/day

- Spinning filament 1 2 2 . 1 1
|breakage rate | | I
Drawing filament 1 | 5 4 | o | 1

breakage rate A o
- | Evaluation of dyeing ‘ _ : :
Depthofcolor (K/S) | 26.0 245 | 244 26.2 258
Abrasive discoloration 1 - 2 1 ' 1 1

resistance  grade




effect was poor. Additionally, a nmethyl term nal group concentrati on was
not nore 20 than 0.1 equivalent / ton, and a carboxyl te2iamary g0@up
concentration was 63 equivalents / ton. Further, a pressure rise in the
spi nning process was 1.8 MPa / day, and filanment breakage rates in the

spi nning process and in the drawing process were 2% and 4% respectively.
25 [Exanples 2 and 31 Operations were carried out simlarly to those in -~
Exanpl e 1 except that the . netal -conta2hi ng phosphorous sol ution obtai ned
in Refer enC({Exgﬁ@m @qu; added in an amount of 0.5 part by weight :
converted into nmet hyl phosphate, when_ a_stirring and nmaintaining time
was, changed 30 aftépe’{%féo%ﬁjﬂ’ﬁlr‘? coxrlqrboya‘asxmﬁaslyvm thtese dh xamaplst hekeerdt

gl ycol to a ltpe 0 e i a e ture
of ' 190C (E§29n§|%62?*"§€§@5ﬂ%ﬁ1%a&%1b§f’%%ﬁ§ Golfof ¥s"AnaT AIP AR,
shown -in . TEoMient of wcmsm;eszmﬂl armtdl GNP @i tinp | vea Cdegaritad méI‘able

Conpar at veza@pﬂr Eﬁagm 3__Pol yesher

conposi tion-M_croparticle g\%%ta e g@’%d 5@9@8{3?;%0 patikvraa Bﬁflt thuéltﬂ

di anet er u BHinglagy vpherent I‘@Saoertyecmscﬂhéd nST4bls 2. 5BAt,5in Bxhnlyde @ivas ’

viscosty, Oubdn & iyl el SOk IR ARET Bbisindt e 02

nore- gr oupbavigm \ﬂ@Em‘tleﬂsteam of headciOnil acbiate Oinl ReffevenQe IEkapld). ds the
lé).

' metal-containing phosphorous compound

'
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Filtration pressure 0.10 1.30 1.20 0.10 0:30 rise 1 MPa / day Filtration
pressure 0.20 5.10 5.50 0.20 0.30 rise 2 MPa / day Eval datammnarypR0(sr ocesses
for producing filanments Pressure . rise during 0.1 1.5. 1.8 0.1 0.2
spi.nning MPa / day Spinning filanent 1 2 2 1 1 breakage rate Draw ng
filament 1..5 4 0 1 breakage rate Eval uation of dyeing Depth of color (VS)
26.024.5 24.4 26.2 25.8 -Abrasive discoloration 1 2 1 1 1 resistance
grade 5 22 January 2007 -23 [Exanples 4280 7] Operations were carried out
simlarly to those in Exanple 1 except that the netal -containing
phosphorous sol ution was added ;so that the content of microparticles in

t he obtai ned conposition was descrlbedThbhiﬂable ‘5 2 and further except -

t hat .t he poI ycondensat on reactron S caTﬁl eiﬁl)Fout Er xgn:@?g,\é ﬁgﬁ‘%‘@&%\ |

i nherent vi
met al - contaEhbmgkmhmmp&ﬁﬁams conmpoynd sol utilon obtaifed by .us|ng barijm

acetate ingt of cium acetat mRefergnce_ Exanpte, —as—the
net al - cont gi %"B‘ﬂ%’s‘%ﬁ?’%ﬁge ® dé(% J15 0.99. 5 0.08 0.03

diameter pm ‘
‘Micropartide content % | - 05 | 02 | 20 05
Inherent viscosity dL/g 064 063 | 062 | 068
Carboxyl terminal groups - B3 | 48 45 - 46
equivalents / ton | ‘ '
Methyl terminal groups | mot more | not more ~notmore | notmore
' equivalents/ton | than0.1 | than01 | than0.1 | than0.1
Filtration pressurerise1 | 005 | 0.30 040 | 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 : 11 1 1
resistance - ' grade : ' |




30 22 January 2007 -24 Table 2 Exanple 4 Exanple 5 Exanple 6 Exanple 7

Pol yester conposition Mcroparticle average particle 0.0220a08ry 20008 0. 03
dianeter mMcroparticle content %0.5 0.2 2.0 0.5 Inherent viscosity dL
/. g 0.64 0.63 . 0.62 0.68 Carboxyl term nal groups 53 48 45 46

equi valents / ton Methyl term nal groups 'not nore not nore.not nore not
nore. equivalents / ton than.0.1 than0.1 than 0.1 than 0.1 Filtration
pressure rise 1 0.05 0.300.400.10 MPa23 - day Filtration pressure rise 2
0. 10. 0. 70 OIRQuétr&( apWReabilitpy Eval uation of processes f_or pr oduci ng
filaments Pressure,rise during s ning 0.1 5 0.5 0. MPa / day Spi nning
filament breakage fcoprding to the- I&%W‘ﬁ@“ﬁ’ﬂ%n@h@ﬁéﬁ%&ﬂ@ ouigrapages cane -

Eval uation: @ﬁsﬂb’ Bb ﬁ&‘lﬁ%‘dﬂoﬁ He SRifRke 6f]§)for°iﬁe@ a%@icfe %8%9 fber B SIS i

: d| scol or at i 8‘?1 fl 1 ‘'resjistance grade January
erefore, provided. is a polyester compos1t1on whlch can exhibit 1mproved

- 5 color depth and clarity, when dyed. 7 Moreover, the color depth and the
clarity have excellent frictional resistance. 'Furthermore, since scarcely
containing forelgn matters, the composition has characteristics that the
-cloggmg of a filter, the pressure rise of a pack on blendmg and on the
melt-forming of ﬁbers films, and the ]Jke -and troubles on processes such as

10 filament breakages and ﬁlm breakages, are scarce.




-25 Industrial applicability According to the present invention,
characteristic mcropores can easily be forned on the sudflammarp200d f or ned
article such as a fiber or a film Therefore, provided is a polyester
conposi tion which can exhibjt inmproved 5 color depth and clarity, when
dyed. Moreover, the color depth and the clarity have excellent frictional
resi-stance. Furthernore, since scarcely containing foreign matters, the
conposi‘tion has characteristics that the26clogging of a filter, the
pressure rise of a pack on bl endi ng ag . A1MBhe nelt-form ng of fi bers,

films, and e |jk troubl es on processes, such as - 10 fil ament

br eakages an@ff 1Srﬁ ¥yjes, are scarce. 22 January 2007 -26. CLAIMS Vd ‘

What is clained isy 1, er, Q: sn esltgr .and a
L o Slkzlé@t%'fr 605@%26 uce y re ct'lal ﬁ)g ‘Jﬁly gﬁgte

met al - cont ai ni n phosphorous conmpou
ester wth &t a?mﬁam@tgap haspliaspuaicmponad qenedinced tal raa@nmgumphgspmmmund

in an a”?“”bsi%? WitR arP (? ﬁfe%apé(n&m' %lvﬁﬂﬂi’eeeéﬁﬂ fg@%zﬂ] -4 ﬁ ggmgyﬁ)h%ld per

part by nole of sali osp ate ester, erei n sai
i ntrinsic viseasimpupt ofdt.5(tess paln@nblﬂnﬁde eanVﬂfttedwnto ethmaikahgnemﬂ per

concentrati n and a 10 carboxyl terninal

gr oup Cmceﬁ?ﬁ?ﬁy%ﬁoﬁ%ﬁ@ﬁ{&%&sﬁﬁ% E%S’r% e\tfgl ents | ton, -and said

met al - cont ai ni ng . rﬂm@p)tdyeﬁt@rdmamamnmtmmmmmtygﬁ' np’arlessct]m:dl(aﬁm ar ﬁ{
0.01 to 0.1 g

6072 e DB AR SRGY caRoAbe IR AF 16 e hDiedkBRRE] Hhorind B

t han 801(per mwwabgrmmcmmatm ofmdtsmote then B0ley@ddlensdy Lton,

et hyl ene-t erephat t e units. 3. The polyester conposition according to

Claimi1 or aimZ,  wherein the polyester conposition has a color b val ue
of not nore than Zatd metal- co‘ntaining phosphorous compound has an average '

particle diameter of 0.01 to 0.1 pm and is contained in an amount of 0 ltoh
percent by weight. _
15. 2. The polyester composition according to Claim 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 Claim 1 to
Claim 3, wherein a filtration pressure rise measured at a 120 hour-elapsed
~ time is <5 MPa / day, when said polye'ster composition is filtered through two
orthogonall‘y.staoked 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




20 4. The pol yester conposition according to any one of daiml to Caim a3,
wherein a filtration pressure rise neasured at a 120 houZ2dheyased0%inme is
<5 MPa / day, when said polyester conposition is filtered through two

orthogonal |y stacked filters each conprising a plain weave wire net having
an inner dianmeter of. 64 nmand a nom nal aperture basic size of 0.026 nm .
25 in accordance with JIS G3556 at a filtration rate of 33.3 g/mnute at a
tenperature of 290C. 5. A nmethod for prog2licing a pol yester conposition,

char act eri zgrt by éledof Si® YHAREKhE o8l cbOhs A ERIeCH- i¥hfll-BOhATheh
conponent inh an “anmount. of not less than 80 percent by nole base 'on%hel
est er - f or ni RBOSIhQIoNs saEMOUngrenteroidbil fedt percent hy swuglid at acsteplom the
ester-form ggvafid $9 n ester-formng diol conponent, -and
further by adc}ir%?g é %ng?g?%(}%)gfdaalg%?na phosphor ous conpound produced by
reacting a phosphafe Thetmethed: forarodikig the palyeateat/ armpoditibh reccoaditly

Mto the o (oo TnE BRAEE 4 B ARG 5Bl & Bbheeldlide, Y 00 g el o
phosphat e ester sol/.asThe myethedaforgiratlucingt thepolyestErospiygrsition carpaling
conient o & Gy sAith B SS90 67 pfkiRe e Bioatst S e o
accordi ng proces< &m &stevifingi rthisheestiex forieing i acidcicdmpontat epfithalthe. -
O aime, wta oo B 2epgdnt O B F T RE R st o opTcgees b
pr ocesstof ortrensperting mgpaiieok she prédudddngligeindr diyiidntend polydondefsation
ester-formr%'% 91i al .é:orrl)ozﬁgt j’gn an .ens.t rifl cri;it ioo vessel , process for 10
transporting g part W BPSELUEAHDE) o AN E%ddpf‘ﬁt’ 2o Ry PEREERSIAL | on
reacti on vessely supblpilg/thr esténfpriding tacthspapbacnpaid thasstes fORARASSidl OF
Component - Sibmestt BOHE ofigoef e in e EFierEatn T Fes e CRTTCaRs §hou
the esteridstedficationl5 8. The nethod for "producing the polyester ,
conmposi ki on. accor (y "Ohe 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 50°C is
suppli(‘ad,_in an amount of 2 to 50 parts by wéight per 100 parts by Weight of
20  the transported oligomer liquid, and said metal-containing phosphorous
compou‘nd 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 diql component is lowered to a temperature lower by 30 to 50°C
25 " than the melting point of a pentamer in the oligomer liquid transported to
~ the polycondensation reaction vessel, and said metal-conf.aining phosphoi'ous
compound is then added. | | " }
*10. The method for prqducing the polyester compositidri according
to. Claim 8 or Claim 9, wherein an oligomer theoretical average
.80  polymerization degree calculated from an ester-forming diol compbnent /
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 forming the polyester
.conipo_sition according to any one of Claim 1 to Claim 4 into a ﬁbfous or filmy




to CQaim7, wherein within 30 mnutes after the finish of the
transportation of the oligoner liquid to the pol ycondenatlammry 83k i on
vessel, the ester-formng diol conponent at a tenperature of not nore than
50Cis supplied in an anbunt of 2 to 50 parts by weight per 100 parts by
wei ght of 20 the transported ol igoner liquid, and said met al - cont ai ni ng
phosphor ous: compound is then added and the. pol ycondensation reaction is
carried out. 9. The method for produci ng28he pol yester conposition °
according tRaEkai m8, wherein the tenperature of the oligoner after t he
addition of the ester-formng diol conmponent is |owered to a tenperature
| oner by 30 to 50Ci25 Amplyesier fermed qnpisiorobisfined pyriveinging the hmlyﬂstgorrer
liquid tran V&0 i v sa

metal - cont a?%%@%ﬁ*ﬂe B/ ChanaT iBPy EaRak) BB S358%k RRBi boor
produci ng 't kubjset yb$pelyes’@mfomnedmtmla:maiwegghﬁmd@canmtaemméilal m 9,

cal cul atsa from an st ohe FoRete HERRE prodies o B0y 3B ot 52 Shepein

conponent r &hé polyestdrefombglqnndacishm ericropacésd omthesﬁﬁ‘ace ahéﬁeroft he addi tion
of the ester-form ng -diol conponent is not nore than 5.- 11. A pol yester
formed article obtained by form ng the pol yester conposition according to
any ohe-of Caiml to Jdaim4 into 'a fibrous or filny 22 January 2007 -28
shape. 12. A polyester fornmed article obtained by bringing the polyester
formed article according to Claim1l into. contact- wwth a basic conpound to
subj ect the polyester formed article to a weight reduction treatnment. 5 13,
The pol yester formed product according to Claim 12, wherein the polyester
f or med product has nicropores on the surface thereof ABSTRACT The
pol'yester conpesition giving fornmed articles, such as fibers or filns,
exhi biting i nproved color depth and clarity, when dyed, has
characteristics conprising an intrinsic viscosity of not less than 0.60, a




' ] / ton, and
met hyl term nal group concentration of |ess than 1.0 equival ent
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contains 0.1 to 5 percent by weight of a netal -containing phosphorous
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conmpound. produced by reacting a phosphate ester with an a _
'ancrzlr})or al kal i ne-earth netal -contai ni ng conpound in an anount of 0.5_th 3 7
parts by nole converted into the alkali. metal per part by nole of Sa.'.d-
phosphate ester. Therein, the "anmobunt coefgerted into the alkali metal" is

he

the. double of the nolar nunber of thgar C e earth netal, when t

al kaline earth metal is used, or the sumof the double of the nole number
of the alkaline earth netal and the nole nunber of the alkali metal, Wnen
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films, exh1b1t1ng 1mproved color depth and clar1ty, _ when dyed, has
‘5 characteristics comprising an intrinsic VlSCOSlty of not less than 0.60, a _
‘methyl terminal group concentration of less tha_h 1.0 equivalent / ton, and a .
carboxyl group concentration of not more than 60 equivalents / ton, and
contains 0.1 to 5 percent by weight of a metal- contalmng phosphorous
compound produced by reacting a phosphate ester with an alkali metal
- 10 ~ and/or alkaline earth metal-conta1mng compound in an amount of 0.5 to 3
parts by mole converted into the alkali metal per part by mole of said
phosphate ester. Therein, the “amount converted into the alkali metal” is
‘the double of the molar number of the ';(?llkaline earth metal, when the
- alkaline earth metal is used, or the sum of the double of the mole number of
16 the alkaline earth metal and the mole number of the alkali metal, when the
alkali metal and the alkaline earth metal are simultaneously used.




