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. SAME 5 Technical Field The present invention relates to a pol yester
"conposition. In nore detail, the present invention relates to a polyester
conposition which can easily formm cropores on the surface of a forned
article, when fornmed into 10 the shape of fiber or film and can (oY

i nproved color depth and clarity, when the forned article ISIII“IIIIIMEIIIIIIIIIIIIIIIIIIII
Background Art Pol yesters have w debéﬁtﬁen uf(sglt as synt het i cliifly ,
because of 15 havi ng many excel | ent t i cs. However, thespdtyester
fi bers have defects conprising inferior color devel opnent and inferior
clarity, because of not having depth in_color on_coloration in conparison
with natural H%YES@E(R]C&ME&SI ONAND METHOBEOR B&@U@N%ﬁpﬁgyon or
acetate fibers, acrylic fibers, and the%AM?. 20 In order to solve the
defects, the inprovenents of dyes and the chem cal nodifications of

pol yest ebs have been tried, but a sufficient effect has not been obtai ned
by any of t i nts and the chem cal nodifications. On the other
hand, as at ?I‘II%“Ia?i Q@rti ng unevenness to the surfaces 25 of pol yester
fibers to give defiihe presentdhvention aelateattioon podresber noppogidied, Ihomore
exanple, a nethqad for treatin | kal,i Loght i i _
conprising a eﬁ%ﬁy&? é)rreﬁeolﬂt hqv%P%%anIlﬁg%g?%ypéﬁgggeltry(gog%p%%@) I)lragiczluf?%ni c
aci d conpourehsiliytformnmacroporess ewithe isumfaek of s fmimed artpdenvhea foomed into

wri nkl e- i ke, m Ggropor arr d._i e axchal - di i OR i . 30
However ,1I)a 3%5&%’%&@%?%@ o] atralII féeaIcII eﬁﬁz}Isb §IﬂnloIIII)I)OSIgr(I ér?) é@og%?éﬂégngnﬁgﬁgy’

~ fibers obt aiwken ble fdrinsedrertidd,isdyddt he | owering in a visual concentration
has contrarily been recogni zed. Nanely, when the al kali weight reduction is

insufficient in this nmethod, the col or depth-inproving effect is never
recogni zed, Badgreandldrt - 2unevenness is formed only in the surface-near

I f the fib . t th hand, wh I | i.ght ti
pLacee, o, L1 1105 toe Oaed IR’ P Yen MBEB L0 SRHARYE BT bbb eer
i s al so 1lbowdisadnghranay sexcéllght charapestistics. i rHegevay ithe pelyeterefibety bavehen
the fib I d.i. 5 | i ; i I
addi tion, o retedts SRiicile R TG RUF A8 alobPot aRY APRER Dedltsg o,
the fiber s motchavisnig gefthbin lcblreah) coloentiby inheorhpbeisen cmithnoaturadifierso

their enploynents. Further [ a h < =12
(hereinaft erSUe P%SAWr%I;\ﬂg Sﬂﬁ‘agsﬁﬁg’égﬁ%ﬁrﬁgﬁg} %@h 8’23%&%@?&%5&) %Z%(IJIF

subj ecti ng dilddsf ahéthedikeri sing a pol yester containing inorganic

o Lo arPal kal i vet B et ran (e dPRicks U APERhen of efalii eHE 1,
convexes hawhegnisal amdificdti®ng of Polyeatars dravef bedrhéried obwut i sufficiemdaaféesct and
m croconvexegs_ having siz of 0,05 t ~ [ V: n

Convexes, |t TS A Bohg RAGwerE gty Of 15 drrlphelfc R SRETHE EhdiiGeal
dept h-i npr ouhadifehteas. i s al so i nsufficient by the nethod, and the fiber

has additionally adef.ect..that .t fihere ] J: oI t - of
bei ng made in such (;Ijrhgheex hreg%le nyfggr?pﬁq?cfgI g[gs%?ldéI\l/%thgéﬁéﬁnﬁgpggﬁgﬁégoI ve
such t hesdefofqodyesperfibermdtorgise depth to aeolondnf wilor2tiopr makukeergpeopesed for

fibers having nicropore aracteriz ing: 6a) - aly- t 3iyy,Rg
phosphor ous eg‘(?ﬁbgllﬁndgr é%értélggntfg% %ﬁaéﬁg géIlga\?vI-j d‘gglcg&llqbggd@%u)l gc%? 1)EIIIIII5II_'51
(wher ei n, Rlcoantrifingaa eodpedten controniie polyoxyeattidene @lycol aml/et aaswdfdmic may
be identical_or dif t ch..0 [ . i i or
172 “anen: mAQd @R RS Ay biifbotd 'Bidio Wioaba e Mbib O 8k
wrinkle-like micropores arranged 1n the axial directions of the fibers.
30 However, a color depth-improving effect has not been recognized on
the fibers obtained by this method, and the lowering in a visual
concentration has contrarily been recognized.
Namely, when the alkali weight reduction is insufficient in this

method, the color depth-improving effect is never recognized, because the
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25 metal in an anpbunt of 0.5 to 1.2 noles per nole of said netal -containing
. phosphor ous conpound wi thout prelimnarily reacting the conpound (a) with
“t.he alkaline earth netal (b), at a step before a pol yester synthesis
reaction is finished, finishing the polyester synthesis reaction,

mel t- spi nni ng the obtai ned pol yester, and then treating the obtained fibers
with an 30 aqueous solution of a basic Q?ﬂpound to reduce a wei ght of not

| ess than 2 percent by od, the on er flber ng
practi cal | y WDEYERNERR 1ScHoF Bwﬁd%%ncﬁw Brieen heptglaces of oo

(~) OS5 Aceghél REndOowhBR tmtahkah Wweight wod GctieH id §1hﬂi=‘c1é§ﬁnt§é1661|oi‘ dé@th is
produced in the pol yester i n a hqnogeneous|y ult L)I Eagtl cl e- fj ggersed
state duri ngot HEprexed and 34y r CONCRBIIFEIHOL A WHTEBI ERTAYRER 1&€8RAZe

particles aﬁoerhaﬁphﬁegmmy REALteRM E(rehhﬁhéh'métﬁgélfsfﬁeem%r&{ n@cmdbepn 10

condi tions Such ‘as a erature onthea dition_of the ditive and

speed ondt heoleadthe ﬁhelfﬁ appeangdiitishe. N&@él@on:sﬁhﬁc@?rﬁh@}@n@feﬂm @W@é@@d
coarse part &ﬂIe%ss age [r@ﬁtarﬂhﬁ@m%redt b&d TREHR; ﬁ%&é leakity fﬁﬁﬂ%ﬁhgﬂfé@gﬁl ng

of a filter In nmeri1 zati on process, e pressure rise of a pack
and the br eaha@éaem canm@ts‘emﬁtép 1n|¢m1doqu@@b%s Thereby, the nethod has a
problemthat it 15 ddf 4TeT1LY
production by a bthlflt}?& g%ﬁ%uctl oélég#e%%%mgu[%’rg‘r%o?ngﬁnce %Ihaeft(gl’ kal i
metal or thdPalkeleane apanemtlélexasnmdeﬂatemttBebheetmn oh fezy sekiectingt ai s
met hod, % he a ra e
Conseque(?]t I ;ﬂi% %hié&ggﬁgﬁlgl %;8%@%&{‘ X%ﬁéﬁﬁghﬁr 2%9{3# gieﬁip%%;eggl? grgés
enhanced, astitchbavingr paifticde dbainetersoff ndtemers tlmam;@@p@m to am alkali weight
|nsuff|C|en
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di car boxyl' iA8\d} 0 65 1eat Pl lnegﬁ%PﬁeIIe%daﬁ PR LG A8 Ot ﬁgtﬁ&' d

conponent has I'nl'y romreasons such as’ cost

decr eas5 of duepphantcpkg é&odvqu, a rolarvdenthrinapraviveg efechis akee mw&@eet
However , %g%%%@m% atherfﬂenﬁbeﬂﬁggaadﬁ? RSk A A chs 8L fﬁb?%@ﬁé’i:l[vf rom

a raw mater i Al -ch ycondens reaction-start

time in thi §1hrelﬂat@d bemserqrflhwnemadﬁ imguch e extremely complicated unaVIen

al kal i ne ea metal conpound as a raw material for formng a

met al - cont ai ni ng phosphor ous conpound causes the formation and
precipitation of almerder basblyeysushetheadefeats; inynpésed hae beand: nreshod for

pr oduct LQn f S

Formati o Brodidok §AFh8ke ML IRt WikRcios AR EARIALY A0ANE B0 e
carried out menadi cohtaining phespheaous gmppheddepxﬁﬁ@mwbhy ithe pebnrdedcmbed,
fromthe sossahhBe0IFAREEne R BNYRALR Bicifa H¥hRIEH &l anﬁ@%{)digy and Ry

enhanci ng the product]on sure Invent| on An

present i nvend Bamay be 1@¢m¢ai@radl|§fﬁﬂ'9@fs@@¢h @%hﬁp‘om 1§ dnwihencM @@méékﬁtlhe
above- descr P TRALHE beRUIP LD a8 ) 85 dliBBRE dlkih
films, exhi E&f@ﬁ%rll 61??1)2‘;0\/;3{‘ ?éo (?aepth1 (? }?arl E,aloqg\)hen A)l/ g Y

provi de2s nonetad moan poeluet af) Ot éo ﬂoﬂyegkegrp@omi%mse#d a1 w@nyemleg
above: desor FRogP AfleSaRRoL RN MAHRN AT Al EH M Iy Wompound, (2
conpound pr udubetdlebylkaém ealgﬁhamﬂt@’sghht@t asstep WlﬂOIﬂeeﬁhP@ yester sEnthesahd/ or
by ol o converraat  AFRRRE, Ahithifip IHQ%W&E%""%&*?“Q%M?“% ko ﬁ RS I
ester, is chhe a@htennebopqlﬁestnat asdi thew| tresting Hag @htamﬁ ifihgire W Aty
of not kgss, abliuf sBftitidh GPA lés #pBithd AhARAES ACRBIIA! 4 fOBbt0lesk Ehan!Han
1.0 equival e ton and a car erm nal grou concentratl on of not
nore than 6@ercpmtvby avright. tBy, thsnmeéah@@ Hwtaplyes afiben hayhes practaeal 20
conmpound ha t r of 001t001 ,Umand is

cont ai ned |§ gér}leg#%n 0 Bl:dfﬂtlge gb%le@%(gnt by wei ght. Her ei n, the "anount
converted into the alkali netal™ means the double of the nolar nunber of
the al kaline earth netal, when the alkaline earth netal is used, or the sum
of the double of the nole nunber of the alkaline earth netal and the nole
25 nunber of the alkali metal, when the alkali netal and the al kaline earth
metal are sinultaneously used. They are preferable that not |ess than 80
percent by nole of the repeating units of the above-described pol yester are
ethyl ene terephthal ate units, that the polyester conposition has a color b
val ue of not nore than-2.5, 30 and that a filtration pressure rise neasured
at a 120 hour-elapsed tine is less than 5 MPa / day, when said pol yester
corrp05| t| on |s f| I tered through two orthogonal I 'y stacked fil ters each
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Further, a nethod for producing the polyester conposition of the present

. invention, capable of achieving another object, is characterized by using a
“dicarboxylic acid for an ester-forning acid conponent in an anount 5 of not
| ess than 80 percent by nole based on the ester-form ng conponent, when the
pol yester is produced fromthe ester-form ng acid conponents and an
ester-formng diol conponent, and furthergby adding a nmetal -containing
phosphor ous conpound produced by reacting a phosphate ester with an al kal
met al and/ or aIkaIiﬁ@ arth netal -containing conpound in an anount |0 of
0.5 to 3 parts by nol g converted into the alkali netal per part by nole of
sai d phosphate QgL_;Q_QS gi ve, a. al - cont ai ni ng phosphorous conpound
content of 0.1 105 p cen§3%¥r1weight??2t a step on the way of said
producti on process. Fj[thernnre, they are preferable that not |ess than 80
percent by 15 nol e of (yhe above-described ester-form ng acid conponent is
terephthalic acid, that the process for producing the above-described

pol yester conpris _ f i E i ter- i i
conponent with t h?cg&@%_%?@fﬁﬂmengfe&ﬁﬁﬁéfg%iﬂgﬁ%@ﬁﬁﬁ%n&gs%lg{I {I%aﬁllcdgrillced
vessel , a princtlss gayesiertimamss homadgegeauplyr ulioh fine parvideleatispétsgdnstate
liquid to apebysondensaldan r encidAl YRS SHlerhoi ALY O MbBR P UNATEELARL! ON.
and a process for newy supplying the ester-tormng ac conponent “and t he
est er - f or mi rpprtiictds evepbaklet te dea prodncegbrior thef slight diffexegicer of iackdition

|t " o . RO pegeh h
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pol ycondensaﬁl on'réaction vessel, and that an oligoner theoretical average
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t he est @5- f shearbpxaticdacdnysteat of theheogallsdnerganicecathoxyletengsaan acid
di car boxyl : CCO%ISJO%G%@%Q& n{él?bﬁﬁggﬁ 'J&%g%cpgfrg% g&{éo atdueh agggs ngn, the
ester-form ng di ol conponent “neans ‘a diol’ and/or 1tsS ester-form ng
derivative. decremsetofduipmrrities,puid/det inpromentadi of dle thruenofdheindyesdey| i ¢ aci d
d adiol i p to b , . i
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5-t et r abut ylpreapptativruof s métal sagivxyidteca aeactionpfaijuieprpddheqirodaction of '

sopht bl at €00 A0ete RERERC AP A R ST T db, DR

sebacate, dinethyl phthalate, dinethyl 5-sodium sulfoi sophthal ate, and

di met hyl 5-tetrabutyl phosphoni um sul f oi sophthalate. It is especially
preferable to use terephthalic acid, 2,6-naphthal enedicarboxylic acid,

di met hyl terephthal ate or di methyl 2.6-naphthal enedi carboxyl ate. However,
it is undesirable that the rate of 5 an organic carboxyl ate such as

di met hyl terephthal ate exceeds 20 percent by nole, because the hue of the
obt ai ned pol yester is deteriorated due to an al dehyde and col orabl e
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25" di net hyl ol propi onate may be copol ynerized within a range for achieving

. the'object of the present invention. It is necessary that the intrinsic '
"Viscosity of the polyester in the present invention is not |ess than 0.60.
When the intrinsic viscosity is less than 0.60, the physical properties of
t he obtai ned formed product such as a 30 fiber are deteriorated, and the
practicality of the polyester having the Jow intrinsic viscosity is
therefore poor. It is not necessary that he upper limt of the intrinsic
vi scosity | preeqsees ahrk afeacIiNABE PHUess canssphsnatiabyenethhe cereedppds
limt of th i

pol yest er |gné12€sh|re iRt g gl:ﬁce%?d %hé ?Oé?gﬁ&e%{si:afl%%}aauée(ggngbﬁSﬁyﬁger%r(ggalg?%duct
such as a f|obgamcF¢mBh§Y1até tas 8 rpacassterials ﬁh@retkh’e epbiapeigethe profuctieresent
i nvention h?E @ net hyl term nal group concentration of less than 1.0

equi val ent ton preferably less than 0.1 equivalent / ton. Wen the

met hyl t&rm nal group 5 concentration is not |less than 1.0 equivalent /
ton, a col ored subst e originated by the deconposition of the nethyl

t er mi nal graﬁﬁ glopur gﬂﬁt}’@ 0%0 yel | ow t he pol yester conposition. Therefore,
the nmethyl term naln wigeet afnthet pa¢semt diverdion eis tohamodide equiolpesear /

ton is undesirable.in the, prgsent ent i cial targeti.ng. t ep
color © 10 agartosti ik RAVEE he id)el S FERE Rty RS dift, 0GR EE
concentr at i @ro@fictisheugiohy &beees or filinkpexhibsgng impreved crrlor deptit arrdroéamtwn 60

caui val 3h & hobfed ErERLPRe 2 HENLRL LT rRUE RRR TR B EORBERR.

pol yester is incredhedpolyesber tcbmimsitucmt aff the)rpmttept onllwenmoaucbpablef iofer s
15 and furthe becau e e _cay box I r B t he
net al corrpor?& YithE o r‘?&ov? Sﬁ’lﬁ%% &]% %{’ﬁig ﬁg%eo g{%ih%%g %l\rﬂrlr}ég
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in the poly t her u troubl es .s s iNe Rressyie rise
pack.Hor ) Akt ancia Sl B fiog i Aleal S Bluit cIHER A B aphfmdbod,

gr Ioup gqacermEM Itioﬁ , parte btyambb m(yén\te&'ted mado tgremﬂkahomeeaitpatpm lay enolalofies
related to the st e ut. a ues est ek .
conposi t i on SR Bgaétekbaet E LA cbﬁﬁf gpagd lﬂﬁgﬁ{ P?t’él %\@P’yitff e&s ao/rhb%?il?ﬁlgn
substanti al Ivgsaaertprdfm ledethpm Ya55), @rmatllylaerptinhl gmupaaancagtmnnph’b}eesus

Cubetanti al ‘BoRponeReeyaleF! 8 AnRel S ot korlih B0 SRR of hot®

percent by \A&o@ttthaﬁl“@OadmueaMs r/i ey atmdltmdametadad:a:ﬂammgsphmphmuw

t he sepgration of t other C n t i r t he
measur efBnt COHRPMRA, atshganY%%eﬁ %%(r"}gogmt%gﬁél se@f% %1 pﬁ% ﬁa‘é{d q? t he
pol yester ceontaintdadn aof ahiwmrcﬁ'ilehtto ibpenenbhy wetlght: 3Hem1’af the bhmothhit

color b value_is .n »\Wen t t-he
deep col or &Ppe%lttegﬁngvgl O%IF{:%TW?&%?I s 1!ril%cftgc b%suc N %? %Fﬁﬁﬁ'ﬁ%‘? Ol%gﬁe

li abl e to belkakine ehtth metal;ewhanwhemlkahhe qmtlyenettaﬂ 1smspds pr ithe swfm tofie
present inveption.gontai,ns _m.cro t1cl c i t cent al [l ng
phosphor ous 218 ‘t}ﬁ uge& meé ctolfﬁ%et os% at%l ergh%i ?rkdgé

al kal i @et alnwanbéoof ahkailkah matalh wimmlthe@hkah rmatgalcambd)hachlkahneieﬁ!,rtht is
especially not necessary eguslg,hlese@hosphat e ester is limted, and various
phosphat e esrfl%tia% §ﬁéhm noerers, diesters and 5 trinesters can be used.
Especially, trial kﬂ‘hepkmmppmfesahie tihvait amot! lesh dbpha8e peacentpbpfrapkbbs thahe

or ot or abl y EPPoRgine yipiticlt B8 RBoREkBiortthd DEWBRER e o AVEHlG MhePhpalae

Ba. The al kairitsyehat tmpb]gesmrkmmpwm(m hhs astoddr-lc vatue ofi g morq:)thmd215n 10

th t b h
the Abodl- ety AR HEERHAT BPEvER T BiastREl ol & 1P TRUIRFAS that'id
phosphat e cdegsothah SQuiTa éﬂeyywhehesadlptﬂyeﬁtenrcgmposmcat tmﬁ;]tteired dbiroeglni t h
th | kal tal and/ | kal J t h t f I I

| acetate i S erpapnels ackEs AR R R BrBullk S AR RerEoEH SRty "
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ot al - cont athTHb TBROSBAGISscaApTRIE: © PO0, BRSBLAR, bR Sriehogis, o

of the phosphate ester is reacted with 0.5 to 3 parts by nol e, preferably
1.5to 3 parts by nole, 20 especially preferably 2.5 to 3 parts by nole
converted into the alkali netal, of the alkali netal and/or the al kaline
earth netal -contai ni ng conpound. When the phosphate ester is a nonoester or
diester) it is preferable that the alkali metal and/or al kaline earth

net al - cont ai ni ng conpound is reacted in an anpunt of not less than 2 parts
by nDIe converted into the aIkaI| netal |n 25 t he case of the forner or |n
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The content of the netal -containing phosphorous conpound is 0.1 to 5

. percent by weight, preferably 0.2 to 3 percent by weight, especially 15
preferably 0.3 to 2 percent by weight, based on the total weight of the
pol yester conposition. Wen the pol yester conposition having a content of
| ess than 0.1 percent by weight is fornmed into a fornmed article such as a
fiber or filmand then dyed, a deed colaryeffect is scarcely obtained. On

e o1 0l OB SIS SRRl WA IO, oot

conposition of therprEfaNta ME¢BHY ifEP ptaauaa?t ateﬂpalyatat c&ApPebivh 6AtRLYSt,
such as the conpound of lithiu spdium , ca

r% gnesi lFIFgl mangans0
zi nc, anti mba§Senfenvgntion, capably afmaeh\evmanp Q}‘s@ egh 1B AGEEEE of

pol yesters, ug 9 ASRRRFIRILS 11%W%daﬁ%s€é} f%?nﬁﬂé'a‘cfd)lc E)Bﬁeﬁﬂﬁﬂhn AfdahtVve
parti.cl es and an organic corrpound used_for rm Ift%‘lﬁeesda ol yester, and the

li ke, wibhief netdess tiam80npercaat hynmelehasnd gp é%m(sf CQIARORGRs ent
invention. Thereime bfge’s?eﬂ%cﬁ%a%é(d ok thbes@ét%@ﬁﬁne%td ebBpdhenr! £ad of

t he netal - contal ni ng hor'ous conpound contai ned _in the conposition of
the 30 presem estaydonming dmlaaoanpqn@n@, and furtherdiepdding a wetalgoptainipg m
fromthe vi ARRR o, I

aver age par?’ Pgﬂérogfﬁet%e&?lpggh&\p\% neaégPEfd %Egﬂge%ﬁ}?%mgé séestctl?/rrrev‘;rfltB §t?%n
net hod i n a@&baum@almldealsameth metel ao@teagmgo@nmp@md@nammpum

| ess th [ A igffi on
is for ag OQ?JJ n§n3 ﬁaﬁb{ ?ant %’bbﬁf ers o \Mp}%?gglh@ %qﬁﬁtn@gwétg
fibers are tseid pha$phateIe@t@b§0 aoto gwmrpmtyl c@ttammmhqw rousf ¢asepewrd of
light on th mhen
dyed. on  nEoRHHIHHE 3b & ek BBl AreiBR aidf bicjfor e WAL OF B0 Brpluion 1"

is al so undegpeansl e, 5 because the dianeters of pores formed in the flbers
are too | arge, the n
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accordance W téhﬂ{;actl&ﬁ%% When the simlar pressure rise is further

eval uated at an elaps€éd time of 120 hours, the pressure rise can still be
mai ntai #88d at a préb@pm@ﬂunﬁa)@unm@esaﬁnaﬁ s fiypah of he trammoztation ehthe ed
can be effe t | A e a
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t hen bIend|m@yﬂmmdpnaducedepdmwester wi th a netal - containing phosphorous
conpound, or the I f a
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pol yester i ft

ol yostor. WhaR GRamisHRyE AT bE Ehdsaliy i Bl Bleber Mophlt eiidchfor to
conponent and an ester-form ng diol conponent in the preferable producti on
5 nmethod, a dicarboxylic acid, especially terephthalic acid, s used as the
ester-formng acid conponent in an anount of not |ess than 80 percent by
nol e of said ester-formng acid conponent, and a netal -contai ni ng
phosphor ous conpound produced by reacting a phosphate ester with an al kal
metal and/or al kaline earth netal -containing conpound in an anount 10 of

0 5 to 3 parts by nDIe per part by nDIe of sald phosphate ester is added on
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15 ester-formng diol conponent is not used. Furthernore, the oligoner is
. once depolynerized by the addition of the ester-form ng diol conponent of
"the specific tenperature. It is preferable that the tenperature of the
oligonmer after the addition of the ester-form ng diol conponent is in a

| ower tenperature range by 30 to 50C 20 than the nelting point of a
pentanmer in the oligonmer. Herein, "the nelting point of the pentaner in the
~oligomer" can be neasured with a differential scanning calorineter (DSC).
When t he teﬁb@mb{jhoédéﬂs’m@l6%9@%%’9?9%3@4 ower than the tenperature range
and further when thggqi nner tenperature of the polycondensation reaction
vessel is locally lowered by the addition of the 25 ester-form ng diol
conponent, the m xthate aB odigoweri eheorstdealpyavesnse nyobwnerizntign gleggee
stirring sh ”ﬁﬂgt i ke, 2aCctgt on 4l LSt P &5km r
enhanci ng tgéfcrl S éi g?mlphlgrirraﬁ%e e{t‘bggl{lgga{d?(gn cggﬁgregau{:?%é\}??y |oﬁgﬁi€f? On
t he ot heb haohponkahratie aferpbesdditionfofthe estarforming didlicgmaonemins nhe
tenperatureﬁ%&%gt% ntgle coagul ati on of the netal -containing 30 phosphorous
conmpound tends 't e’ ncrease on the addition of the metal -containi ng
phosphor ous conpound. The theoreti-cal average pol ynerization degree of the

ol igoner te kDt Re i tyl .5 theoretically calculated from
the ratio o?%t%ﬁgk%%‘? £°F-‘f9%’§§hﬁ%da‘?\§ﬁgc%‘§§%?§ﬂt to the ester-fornmng acid
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fibers Bavi mgspuiseowopar puspese Thidhim os srames i thadl pbusical spropesties ahea spun
fi bers and g%gegl%%ﬁw% rg%y% MIA&Wogerti ons may be circul ar shapes or

es. rrher,

nodi fi ed sh e above-descri bed polyester containing the
met al - cont ai ni ng pAbsphabawesdesmmbedndesta fermpinig/eatidr pempenentai melydesne

met al - cont ai_pjn .nho or hey.: be .
sheat h-core t?ﬁ/%’gltgg%\l?uga;(t%;’ f ?’o@e?w%g%eﬂ%r—ﬂso%ggt %}gp’c g%?ﬁﬂﬁfglﬁégrd S
each havi ng lad-tydohexyldicarbbrylér extidt radépicr ecid\heebavic ranpdr grthalict acided on

t he surfaces .he obtai ned. formed agti such i s, the_fornmed
articl eggexlﬂhgf‘?hf npr ov&E é’gfl(‘)i%’ dept hé sogﬂ and gﬁi@H@“&%@% dyedsc?éihd
t he abr asi oB-thtrastnitylplyosphoninemf osutbdsephthalies agdal phyidrpxyveattoid aeidns

for form ng such tihe m Gr, r.es A : Si g ns
or a chem cgﬁmﬁ{‘ ls,%elbe ,tﬁ\gfvﬁaetﬁ’ tdE%%F %?ln%gy grg??jgl? %léﬂg@lecg?tf(g‘gr@ %%é’ a&%lle%ﬁ?f or
brini ng t hei§agighaldtet d,4ontlabexanddicarbbaglic anddpdimethy] tadipethycdimdtbyl

wei ghts of the fibers i ef.erabl.e. The tact .of t ] it h

basi c conpoﬁﬂﬁa(f?gﬁ’ e‘ﬁ&%&%@%&?ﬁ%d %ﬂt}}e%’g? @g B%Iglg%sgslgﬁ;},é su%'f\tia\%{ef néglnfhe
fibers to a treatnent such as a drawing heating treatnment or a
false-twisting treatnment, or further making a fabric fromthe fibers, and
then treating the fibers or the fabric with an aqueous solution of a basic
10 conmpound. The basi c conpound used herein includes sodi um hydroxi de,

pot assi um hydr oxi de, tetramet hyl anmoni um hydr oxi de, sodi um car bonate, and
pot assi um carbonate. In particular, sodi um hydroxi de and potassi um

hydroxi de are preferable. 16 The concentration of the basic conpound
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-16wi th Exanpl es. Herein, the nmeasurenments of characteristics in Exanples
. were carried out by the follow ng nethods, respectively. "Parts" in

" Exanpl es neans parts by weight. (Average particle dianeter) 5 The average
particle dianeter was nmeasured w th CAPA-500 manufactured by Horiba

Sei sakusho Co. in accordance to JI'S Z8823-1. (Inherent viscosity ( r~)) A
sanpl e was di ssolved in a sol vent mxtur of 40 parts by weight of
1,1,2,2-tetrachl oroethane with 60 parts 1y g%ﬂof phenol and then 10
measured by déﬁleébyla%ltﬁfé”ﬁb&tmm&h%m%@l foyspphthalath pressure rise of

pol yester conposi t {n) A féégteli:?illyon SSHHIE Tk5e hdbe Y@ephYBhuHat edcfor
evaluating the pressure rise on the |Itrat|on of the polyester
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to the mel tedgpol RARKRRL 1B lcatbOfy18le 2 Haarbbels'leqt%é&s%btyeﬁ?em%% ofand
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0.026 mMmin 0 hen,
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I from 120, h .t 4 h t defi ned filtrat
val ue r 5384 e?8§ gail%%gt?ql%@ri%acn?ur ime was defined as a I ration

pressure Ci%h pressure rise rate 2 is "filtration
pressure rise" of Iﬂneacihhdamnttheneetet'rformn(g:(mo]r compminga} ifichides ethylenal ue
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trimethyl p%%ie%@%t‘%‘h%‘itg%%‘%qn%ﬁQnDa' hachi Chem cal Industry (Ltd.) at

ordi nary temperat at arate of 1.5 parts by nole of the
cal ci um acet ate peft psamtecegsanmltéla(bfthtehmtrmsmcewtgcbswa&mim polyaatert inethe

gg'ng;g'ngegog&?gegﬁqﬁtg&n%ﬁs f@ﬁé BP0 (ReEuR mERRLE BATRtRae 1
was esteri f ithanvd.60, thie physisabprapeirties Ocﬁfthetd’wam&d i yned| pmduah such as a

f
T L L
gl ycol ver e istrimpsic ewlsctoettyhe thbrefomepodmr I6%s nohneesssarbdthaﬂ)ﬂmcupplext bmgh
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pol ycondencAPRar e acr iy pueliiel i e YaSPr o ibe HEREHGIRRA T °

10 parts by weight of 20C ethyl ene glycol was -18supplied to the

pol ycondensati on reaction vessel and then stirred and maintained for five
m nutes. \Wen the inner tenperature becane 210C, the netal -containing
phosphor ous conpound sol uti on obtained in Reference Exanple was added in an
anount of 0.5 part by weight converted into the 5 trinmethyl phosphate. Wen
t he netal - cont ai ni ng phosphorous conpound sol uti on was added, the nelting
p0|nt of the ollgoner was. 200C and the naln conponent of the ollgoner was
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10-which was pelletized. The obtai ned pol yester pellets had a color b val ue
.of 0.0, a nethyl termnal group concentration of not nore than 0.1

~eqU| valent / ton, and a carboxyl term nal group concentration of 51

equi valents / ton. The average particle dianeter of the netal-containing
phosphor ous conpound was 0.03 ~c m The content of the netal -containing
phosphorous 15 conpound was 0.5 percent by.weight. The pellets were dried
at 140C for 6 ours and then nelt-spun through a spinneret having 36
perforated &YUCEH Brnni ng nozzl es each having a nozzle dianeter of 0.3
mm at 290C f or 120Fhﬁ &, 1Jﬁ6119&ts§afse@hw%@w1gfest@%nﬂ§e ﬁ@é@rﬁﬁﬁ%nﬁbna
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pressure ri desi & methydfermineg gypvp concopigation affgsy thay 1. %ﬁauwalmmon
breakage ra i in not
mor e han 1REoEahy esBalR G2 R7ERR: Alth: CX‘EH% T R S
pol yest ep neoncemtrationntg niot less atha@oﬂt(alemumﬂ phbdphy, oalscoi@@oﬁpbﬁﬁwcéf
the present |

br eakage rat e[%ﬁmé&)?%\eﬁ?dﬁ Iﬁgﬁgir age ra egel\/\%{gﬁé%&‘bﬁﬁé E}Q Blyt/ddrl%ggﬁ gl ng
t he nunber cyrells)p{ rtgen@olyesitammmmanageg‘h@cefme,eﬂlejumﬁ%g'ltmnupel arpun of
A SpLont N0 IRABLEGABGDE nbt 1ANP IRl SRKBYRR ARANSP doRYicARhHELEABY, B the
mechani cal ac ors an ca cul at’i he "spi nni ng anent brea age
rate (% w tpresdmt i‘mflehmmnmg:pecpab]wﬁamgeﬁpgmheldgepnbb)ment breakage rate (% -

0 TR o, {1 AEORERE! 058 otd el DS 6] CREOREE LML b e

dof f i ng opercahcemigationt dfetheupdlgestet mrldreap\nsént amnmqmmmgmnwcﬂlamﬁﬂd up

i f

wes obtai nedBUOTBRG 460 (T raflibb3prublfl d5RH A cthh AR REERNA0E0T 0
during the @qmzp)m]ant@ﬁ tofh ia wirdeainadleyelodviamee d:hedmermallaiﬂenmnmdatbmg»éshe

db t t
caused by aui il ke SholRELPIRCle hASARRANE et SALAIA! LS, LbGulhaw o
br eakageasr atemd $grthef &)Ieearmmﬂm cartboixiyl amntnairgrahag asre/re(:oménmdmath ¢he

t ed t X 1 LA,
Che nunber " Reteodupfort BT sthefiis pifkehd QPB pUrin' P thEIERRLE
packages eagirodoohironp the pellspets preduceceaguldtdsiorgign. nipttersbinaphdde dn awn

o a2 CEaEE G5ty ling b 306K 2600 gibedig SRR gl °°

treatment at 80C f dferdih,nthetamveadscxibetieinhwirent visd:usstyotlnathnrlngemhmal

S-tw st d.t ted t Z i
cwi ot -1 Aoa ok oot BRPiR; sbdeBLoRkE il Whah Sot@iduudh 7 values |
cmand at arebfteddéasthe plﬂy@@eyabns are:nvalueprMaser&die“dnlﬁpea gmiyg@tere

fab

voven{abr| oA i BLCEDEL ! A0Sy Wik Sil0BKEc 20yt tiod
alternately sanfostmgeaﬂly Tompuiesi thedpglyapterabnd o wedal ednmaenllng phospharousy

h t o t
by . convent Ui, nTREATHS ol Bbter Soil b S SR OhEE chffobEnsd pEe
sodi um 25 hys@bekarﬁealaqmmmﬂs,l for iemamygtle ainban ammgmwcfrpet éﬂasrtélamol pbtcanh t he
fabric havi ﬂwctthgnaaa{fdgécr%&eao%qﬁaé 2 WOl -mbhen GaRd:! e
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- 20abr asi ve f& scgll arbaé E? Ee p%%l stance after 200 rubbi ng operations are shown

in Table 1. erw Se, ove-descri bed ' f||trat|on' pressure ri se of
pol yest er conposi t Tonis mee¢ssamps tatr ithd polyesterd camipiobitroat i afn the epmasentri se

e shown | Anvatighs "SR RBESpase Rl TR bR rBRR. PPl ke dity .

t he pol ycondensati on reaction vessel, 86 parts by weight of terephthalic
acid and 40 parts by wei ght of ethylene gl ycol were supplied to the
oligonmer left in the 10 esterification vessel for 65 m nutes, and
esterified at 245C. A prescribed anount of antinony trioxide was added. 20
Mnutes later, the oligoner in a nolar anount equivalent to that of the

ol i goner obtained fromthe additionally supplied terephthalic acid and the
addltlonally supplled ethylene egcoI was transported to the
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[ Conpar ati ve Exanple 1] 100 Parts by wei ght of dinethyl terephthal ate and

. 70 parts by 20 wei ght of ethylene glycol were subjected to an ester
"interchange reaction in the presence of 0.038 part by wei ght of manganese
acetate tetrahydrate as a catalyst by a conventional nethod, and the
obt ai ned ol igoner was mixed with tribasic cal cium phosphate (Cas(P04)a)
having an average particle diameter of O.p ,u min an anount of 0.5 percent

by wei ght based on the 25 wei ght t t ai ned pol r corrp05| ti o at
260C, react éﬂlosahomswmpegn ArQ acerrf grr reagunepidie p grsnﬁ?a tgraster Wik it
trioxide, ‘égk etra?%‘ﬁfd%iv {185 1ine aPth BfotaeSh @Gt uigd then

pol ycondense er a vacuum of not nore than 0. kPa to obtain the

pol yester having aHerl‘ﬁmarlénltS edpeetssin yobme@ewrymtp@webow afgsester is
pel l eti zed. e p e [ to
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axes of the e IeI to the fiber axes. However, the
formation Ofprﬂo%BRPeLs ?{ gé\}%% ‘di anmeters of not less than 5 ~c mwas
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transported s on reac VESSE era ure or the
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phosphat e ester, whidegiontent of the metal-containing phosphorous compound is 0.1 to

5 percent by weight, preferably 0.2 to 3 percent by weight, especially
15 preferably 0.3 to 2 percent by weight, based on the total weight of the

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 effecé 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, zinc, antimony, germanium, or titanium, usually
used on the production of polyesters, a phosphorous compound as an

25 anti-coloring agent, inactive particles and an organic compound 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 average particle diameter of the
metal-containing phosphorous compound contained in the composition of the

30 present invention is 0.01 to 0.1 m, preferably 0.02 to 0.5 m, from the
viewpoint of the below-described micropore formability. The average
particle diameter can be measured by a centrifugal sedimentation method in
accordance with JIS Z8823-1. The average particle diameter of less than
0.01 # m 1is undesirable, because, when the polyester composition is formed
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15 component in an esterification vessel, a process for transporting a part of the

produced oligomer liquid to a polycondensation reaction vessel to subject the
transported oligomer to the polycondensation reaction, 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
20 esterification reaction. Herein, it is preferable that the ester-forming acid
component and the ester-forming diol component newly supplied to the
oligomer are equimolar to the ester-forming acid component and the
ester-forming 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 esterification of the dicarboxylic acid with the diol, but may
also include an ester interchange reaction from the ester-forming acid
component and the ester-forming diol component.
The weight ratio of the oligomer transported to the
30 polycondensation reaction vessel to the oligomer left in the esterification
vessel after the finish of the esterification reaction is preferably 1/5 to 5/1,
especially preferably 1/2 to 2/1.
It is preferable in the above-described production method to supply
the not more than 50°C ester-forming diol component to the oligomer liquid
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50°C, it 1s difficult to lower the inner temperature of the polycondensation

reaction vessel, and it is also desirable from the point of safety that the hot
15 ester-forming diol component is not used.

Furthermore, the oligomer is once depolymerized by the addition of
the ester-forming diol component of 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
scanrﬁng calorimeter (DSC). When the temperature of the oligomer is lower
than the temperature range and further when the inner temperature of the
polycondensation reaction vessel is locally lowered by the addition of the

25 ester-forming diol component, the mixture is solidified, thereby causing the
damage of a stirring shaft and the like, or the reaction time is prolonged,
thereby enhancing the risks of thermal deterioration and productivity
lowering. On the other hand, when the temperature of the oligomer is
higher than the temperature range, the coagulation of the metal-containing

30 phosphorous compound tends to be increase on the addition of the
metal-containing phosphorous compound.

The theoretical average polymerization degree of the oligomer
termed in the present invention is theoretically calculated from the ratio of

the ester-forming diol component to the ester-forming acid component in the
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Within a range not inhibiting the object of the present invention, a
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small amount of the ester-forming acid component may be added, when the
15 above-described ester-forming diol component is added. |

The polyester composition of the present invention may be 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 using the djluted product in a spinning process, in a film-forming process or
in another forming process.

When said polyester composition is melt-spun into fibers, an
ordinary melt-spinning method for polyester fibers can arbitrarily be
adopted without needing a special spinning method. Herein, the spun

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 polyester containing the metal-containing
phosphorous compound and a polyester not containing the metal-containing

30 phosphorous compound 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
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é) to reguce the weights of the fibers is preferable. The contact of the fibers
with the basic compound can easily be carried out by, if necessary, subjecting
the fibers to a treatment such as a drawing heating treatment or a
false-twisting treatment, or further making a fabric from the fibers, and then
treating the fibers or the fabric with an aqueous solution of a basic

10 compound. |

The basic compound used herein includes sodium hydroxide,
potassium hydroxide, tetramethylammonium hydroxide, sodium carbonate,
and potassium carbonate. In particular, sodium hydroxide and potassium
hydroxide are preferable.

15 The concentration of the basic compound aqueous solution depends
on the kind of the basic compound, treating conditions, and the like, but a
range of 0.1 to 30 percent by weight is especially 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 treatment 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 direction 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 upper limit of the reduced weight is especially not limited,
but the excessive reduced weight i1s liable to cause the deterioration of
physical properties and the fibrillation of the fibers. Therefore, it 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
The present invention will be explained in more detail hereafter
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with Examples. Herein, the measurements of characteristics in Examples
were carried out by the following methods, respectively. “Parts” in
Examples means parts by weight.
(Average particle diameter)
5 The average particle diameter was measured with CAPA-500
manufactured by Horiba Seisakusho Co. in accordance to JIS Z8823-1.
(Inherent viscosity (7))
A sample was dissolved in a solvent mixture of 40 parts by weight of
1,1,2,2-tetrachloroethane with 60 parts by weight of phenol and then
10 measured by an established method at 35°C.
(Filtration pressure rise of polyester composition) |
A filtration pressure rise rate was evaluated for evaluating the
pressure rise on the filtration of the polyester composition, as described
below.

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 plain 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 melted polymer was constantly controlled to 290°C, and the melted polymer
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

25 144 hour time was defined as a filtration pressure rise rate 2. The filtration
pressure rise rate 2 is “filtration pressure rise” of the present invention.

(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 spectral reflection factor of a sample fabric was measured with
RC-330 type recording spectrophotometer manufactured by Shimadzu Co.,

and the deep color degree was then determined from the following equation
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of Kubelka-Munk. The determined value shows that the larger the value is,
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 a

5 scattering coefficient, respectively.
(Abrasive discoloration resistance)

A test fabric was subjected to 200 surface-abrading operations under
a load of 500g, while using a Gakushin type surface abrasion machine for
testing fastness to rubbing and using a georgette comprising 100%

10 polyethylene terephthalate as a rubbing cloth. The extend of discoloration
was judged with a graly scale for discoloration. When the abrasion is greatly
low, the test fabric was classified as the first grade. When the abrasion is
extremely high, the test fabric was classified as the third grade. Only the
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 phosphate produced by

20 Daihachi Chemical Industry (Ltd.) at ordinary temperature with stirring at
a rate 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.

[Example 1]

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 transportation, 10 parts by weight of 20°C ethylene glycol was



"10% " 10% W& ()-+/ K 0 " "10% w& ()-+ "10% w& ()-+ "10% w& () -+
"10%WE ()-+IM "10% W& () -+ K 0 " "10%w& ()-+ "10%w& ()-+ "10% w& ()-+
"10% w8 () -+ "10% w8 ()-+e5. /K 0 " "10% w& ()-+ "10% w& ()-+ "10% w& () -+
"10% W& ()-+ "10% w& ()-+4=>GPYnO./K 0 " "10% w& ()-+ "10% w& () - +

"109% W& ()-+ "10% W& ()-+ "10% w& ()-+ "10% w& ()-+YZnsx}xY:./ "10% w& () -+

- 18 -
supplied to the polycondensation reaction vessel and then stirred and
maintained for five minutes. When the inner temperature became 210°C,
the metal-containing phosphorous compound solution obtained in Reference
Example was added in an amount of 0.5 part by weight converted into the

5 trimethyl phosphate. When the metal-containing phosphorous compound
solution was added, the melting point of the oligomer was 200°C, and the
main component of the oligomer was a trimer. Subsequently, the oligomer
was heated up to 290°C and polycondensed under a high vacuum of not more
than 0.03 kPa to obtain the polyester having an inherent viscosity of 0.64,

10 which was pelletized. The obtained polyester pellets had a color b value of
0.0, a methyl terminal group concentration of not more than 0.1 equivalent /
ton, and a carboxyl terminal group concentration of 51 equivalents / ton.
The average particle diameter of the metal-containing phosphorous
compound was 0.03 u m. The content of the metal-containing phosphorous

15 compound was 0.5 percent by weight.

The pellets were dried at 140°C for 6 hours and then melt-spun
through a spinneret having 36 perforated circular spinning nozzles each
having a nozzle diameter 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.

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 with
those, when the polyester not containing the metal-containing phosphorous

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 by artificial or mechanical factors and then

30 calculating 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

operations) X100
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(wherein, the number of the doffing operations is the number of
undrawn filament packages each wound up to a specified amount (10 kg)).

Further, the drawing filament breakage rate was obtained by

recording the number of drawing filament breakages occurred during the

5 operation of a drawing machine except filament breakages caused by

artificial or mechanical factors and then calculating the drawing filament

breakage rate (%) with the following equation.

Drawing filament breakage rate (%) = [the number of filament

breakages / (the number of operated spindles X the number of doffing

10 operations) X100

(wherein, the number of the doffing operations is the number of drawn

~ filament packages each wound up to a specified amount (2.5 kg)).
The obtained drawn filaments were subjected 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 / em and at a weft density of 32 yarns / cm to produce the crepe
georgette woven fabric in which units each cémprising 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

25  hydroxide aqueous solution at a boiling temperature 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 the fiber axial
direction and having minor axes of 0.1 to 0.5 » m and major axes of 0.5 to 0.8
u m were formed on the fiber surfaces of the reduced fabric.

30 The alkali-reduced fabric 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 depth of the obtained black fabric and its
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abrasive discoloration resistance after 200 rubbing operations are shown in
Table 1.
Otherwise, the above-described “filtration pressure rise of polyester
composition” test was carried out, and a filtration pressure rise rate 1 and a
5 filtration pressure rise rate 2 were measured. The results are shown in
Table 1. 7
Furthermore, after the oligomer was transported to the
polycondensation reaction vessel, 86 parts by weight of terephthalic acid and
40 parts by weight of ethylene glycol were supplied to the oligomer left in the
10 esterification vessel for 65 minutes, and esterified at 245°C. A prescribed
amount of antimony trioxide was added. 20 Minutes later, the oligomer in a
molar amount equivalent to that of the oligomer obtained from the
additionally supplied terephthalic acid and the additionally supplied
ethylene glycol was transported to the polycondensation reaction vessel, and
15 polymerized. Then, the polyester bellets were obtained similarly as
described above. These operations were repeated, and the same results as
described above were obtained.
[Comparative Example 1]
100 Parts by weight of dimethyl terephthalate and 70 parts by
20 weight of ethylene glycol were subjected to an ester interchange 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 (Cas(PO4)2) 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.
30 The obtained pellets were treated similarly to those in Example 1.
The results are shown in Table 1. Approximately elliptic micropores existed
on the surface of the reduced fabric so that the major axes of the micropores
are parallel to the fiber axes. However, the formation of large holes having

diameters of not less than 5 u m was simultaneously recognized at a rate of
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30% based on the total number of the micropores, and it was clarified that a
deep color effect was poor.

Additionally, a methyl terminal group concentration was 3.0
equivalents /ton. A pressure rise in the spinning process was 1.5 MPa / day,

5 and filament breakage rates in the spinning process and in the drawing
process were 2% and 5%, respectively. .
[Comparative Example 2]

Operations were carried out similarly to those in Example 1 except
that 1 part by weight of p-methoxybenzoic acid as a spinneret foreign matter

10 inhibitor was added at the same time as charging terephthalic acid, and
further except that the metal-containing phosphorous compound solution
obtained in Reference Example was added without adding ethylene glycol to
the oligomer liquid transported to the polycondensation reaction vessel (the
temperature of the oligomer was 240°C). The results are shown in Table 1.

15  Elliptic micropores existed on the fiber surface of the reduced fabric.
However, the formation of large holes having diameters of not less than 5 u
m was simultaneously recognized, and it was clarified 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 3] _

Operations were carried out similarly to those in Example 1 except
that the metal-containing phosphorous solution obtained in Reference
Example was added in an amount of 0.5 part by weight converted into
trimethyl phosphate, when a stirring and maintaining 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.
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Table 1
Example| Comparative | Comparative | Example | Example
1 Example 1 | Example 2 2 3
Polyester composition
Microparticle average| 0.03 0.50 0.07 0.02 0.07
particle diameter um _
Microparticle content 0.5 0.5 0.5 0.5 0.5
% ,
Inherent viscosity 0.64 0.64 0.64 0.64 0.64
dL/g
Carboxyl terminal 51 45 63 45 53
groups equivalents / ton
Methyl terminal 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 0.10 0.30
rise 1 MPa / day
Filtration pressure 0.20 5.10 5.50 0.20 0.30
rise 2 MPa /day
Evaluation of processes
for producing filaments
Pressure rise during 0.1 1.5 1.8 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
Depth of color (K/S) | 26.0 24.5 24.4 262 | 25.8
Abrasive discoloration 1 2 1 1 1
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Operations were carried out similarly to those in Example 1 except
that the metal-containing phosphorous solution was added so that the
content of microparticles in the obtained composition was described in Table

5 2 and further except that the polycondensation reaction was carried out until
giving an inherent viscosity described in Table 2. But, in Example 6 was
used a metal-containing phosphorous compound solution obtained by using
barium acetate instead of calcium acetate in Reference Example, as the
metal-containing phosphorous compound.

10

15

20

25

30
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Table 2
Example 4 | Example 5 | Example 6 | Example 7

Polyester composition
Microparticle average particle 0.03 0.03 0.08 0.03

diameter um '

Microparticle content % 0.5 0.2 2.0 0.5
Inherent viscosity dL/g 0.64 0.63 0.62 0.68
Carboxyl terminal groups 53 48 45 46
equivalents / ton
Methyl terminal groups not more | not more | not more | not more
equivalents/ton | than0.1 | than0.1 | than0.1 | thanO.l
Filtration pressure rise 1 0.05 0.30 0.40 0.10
MPa/day _
Filtration pressure rise 2 0.10 0.70 0.90 0.30
MPa /day

Evaluation of processes for

producing filaments
Pressure rise during spinning 0.1 0.5 0.5 0.1

MPa/ day
Spinning filament breakage 0 2 2 2
rate |
Drawing filament breakage 0 2 3 0
rate

Evaluation of dyeing
Depth of color (K/S) 25.6 26.8 25.3 26.1
Abrasive discoloration 1 1 1 1

resistance grade




1109% & ()-"')? ! %/ _5vU9)? | 110%& ()-' !'10%& ()-' !10%& ()- "
1109 & ()-"' 1109 & ()- '/ JTYAchdDvU9)? | 1109 & ()-"' 109 & ()-""
1109 & ()-"' 110%& ()-"' 110%& ()- ' '10%& ()- ' hizZ:vWwd) 110% & ()- "
1109 & ()-"' 1109%& ()-"' 110%& ()-"' 110%& ()-')? 'y]AvL9) 110% & ()- "
1109 & ()-"'" 110%& ()-"' '10%& ()-')? ! 110%& ()- ' ~*>vL9)
1109 & ()-"" 110%W & ()-"' 110% & ()- ') 29k-

Industrial applicability
According to the present invention, characteristic micropores can
easily be formed on the surface of a formed article such as a fiber or a film.
Therefore, provided is a polyester composition which can exhibit improved
5 color depth and clarity, when dyed. Moreover, the color depth and the
clarity have excellent frictional resistance. Furthermore, since scarcely
containing foreign matters, the composition has characteristics that the
clogging of a filter, the pressure rise of a pack on blending and on the
melt-forming of fibers, films, and the like, and troubles on processes, such as
10 filament breakages and film breakages, are scarce.
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What is claimed is: '
1. A polyester composition comprising a polyester and a

metal-containing phosphorous compound produced by reacting a phosphate

5 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
part by mole of said phosphate ester, wherein

said polyester has an intrinsic viscosity of not less than 0.60, a
methyl terminal group concentration of less than 1.0 equivalent / ton and a

10 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. -

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 pblyester 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 <6 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

25 in accordance with JIS G3556 at a filtration rate of 33.3 g/minute at a
temperature of 290°C.

5. A method for producing a polyester composition, characterized
by using a dicarboxylic acid 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-forming 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
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6. The method for producing the polyester composition according
5 to Claim 5, wherein the dicarboxylic acid is terephthalic acid.

7. The method for producing the polyester composition according
to Claim 5, wherein the process for producing the polyester comprises a
process for esterifying the ester-forming acid component with the
ester-forming diol component in an esterification vessel, a process for

10 transporting a part of the produced oligomer liquid to a polycondensation
reaction vessel and polymerizing the transported part, 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.

15 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
supplied in an amount of 2 to 50 parts by weight per 100 parts by weight 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 melting point of a pentamer in the oligomer liquid transported to
the polycondensation reaction vessel, and said metal-containing phosphorous
compound is then added.

~10. The method for producing the polyester composition according
to Claim 8 or Claim 9, wherein an oligomer theoretical average

30 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 forming the polyester

composition according to any one of Claim 1 to Claim 4 into a fibrous or filmy
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12, A polyester formed article obtained by bringing the polyester
formed article according to Claim 11 into contact with a basic compound to
subject the polyester formed article to a weight reduction treatment.

5 13. The polyester formed product according to Claim 12, wherein
the polyester formed product has micropores on the surface thereof.



