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t\" (57) Abstract: A polyester havmo a sausfactmy color tone {a high value of L and a low vatue of b) and a reduced acctaldehyde
contenl is obtaincd with a catalyst comprising a product of the reaction of (A atleast one of a fitanium compound {1} represented by
= the lollowing general Tormula (1) and 2 titanivm compound {2) obtained by reacting the titanium compound (1) represented by the
& general formula (1} with an aromatic polycarboxylic acid represented by the following general formula (1) or an anhydride thereof
with {B) a phospharus compound (3) represented by he following general formula (TH). (1) (I {HI) (R, RZ, R?, R?, and R3 each is
& Coyealkyl; Kis 1 10 3: m is 2 to 4; and R® is (un)substitnted Cg.z5 aryl or G alkyl.)
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preparation of a polyester and a process for preparing t Jaokpedilér usi ng
the catalyst. More particularly, the 10 present invention relates to a
. catalyst, for the .preparation of a polyester, which conprises a specific
titani um conpound and a speci fic phosphorus conpound, and &4pE&ddss for
. preparing a polyester having a good color tone (b value), using the

catalyst,” without requiring the 15 addition of a cobalt conpound for
adjusting a color tone. BACKGROUNIB@GHPPobyesters, particularly
pol yet hyl ene terepht hal ate, .pol yethyl ene napht hal ate, polytrlnethylene

d

t er epht hal Irtetraneth | ene terephthal ate are wi dely enpl oyed
for fiber éﬁ ] a4 'ERgéﬁﬁS £FERt HOLURLHR| | ent

mechani cal , phy5|cal and ah&MEsathﬂwﬁonnB@ﬁﬁs t hereof. As the process for
preparing polyethylene 25 terephthal ate, for exanple, there is known a
process in which a reaction product conprising an ethylene glycol ester
of terepREAENICARCFAERD/ or a | ow polynerization degree polymer thereof is

prepared by-d st.eri f terephthalic acid with ethyl ene glycol,
or. 30 transgé§e$L¥§Fﬁ% Agvepé ﬂ ZPRpItesstter aofcatalaptit hedd cthaci d, such

as d|netRyﬁpﬁéaépﬁ@hafaaepomye9terhyhana pgbwagg S ﬁygﬁ ﬁh erephthalic
l'yco

aC|d W t oyt epey 9xhge n act | on product i.S ensed under
Beducégogf ressur e |ﬁ Fhé g?%%g %g ofh R BoPYdiMAdy . &l yst so. t hat

r edetRTHT B INReLHEPR Ee 1 oketletper tatalyaitnedorAtse polyethylene
ht hal
nap L Y 1 o Ly %@D§ESté§re@ﬁigﬁ 85&5%195608 BPESALF by the sane

“Pel yte-ty Iene tere | ate are Janu
process a escrfbéﬁxﬁﬂ% an ta|%P%@&fl%nﬁhﬂspharusheomgauhdonam@te and t he

qual i tyaofpltqwsr%sﬁﬂnmtgegpmfyaﬁtaerpcazﬁegﬁggtjlgvm Ige gg cB% %he type of
€

- the cat glgfsd ed 4 ndensat 5 reaction-descri above.
t he polycondégiatléﬁgcat éﬁ %&i?@Wed%lF%?%Eh¥ﬁ@PaFéngahhant|nnny

cbipoundddd tigst Qﬁ(ﬁﬂ%ﬁhﬁ#ﬂiCdﬁnDEHdtmimyw@@@@@yﬂg acababystohas excel | ent

pol ycondensation catalytic activity and the pol yester obtained by using
.the san%AQ%%ROg%DaAg%Qd col or tone.

Polyesters, particularly polyethylene terephthalate,
_ polyethylene naphthalate, pelytrimethylene terephthalate
20 and polytetramethylene terephthalate are widely.employed
: for fibers, films and other molded articles due to the

excellent mechanical, physical and chemical performances
thereof.

‘ As the process for preparing‘polyeth&lené
25" terephthalate, for example, there is known a process in
which a reaction product comprising an ethylene glycel
. ester of terephthallc acid and/or a low polymerization
: ,degree polymer thereof is prepared. by -directly ,
esterlfylng terephthalic acid with ethylene glyecol, or .
30 ° ' transesterifying a lower alkyl ester of terephthalic
acid, such as dimethyl terephthalate, with ethylene
glycol, or reactlng terephthallc acid w1th ethylene ox1de
and the reactlon product is polycondensed under a reduced
o pressure in the presence of a polymerization. catalyst so
.-351 - .that a predetermined polymerlzatlon degree is attalned
)  £180 polyethylene.naphthalate, polytrlmethylene
.Ferephtha;ate and polytetramethylene'terephthalate‘aré




‘However,. when the antinony conpound is used as the polfgdﬁﬁgﬂggpp%n

catal yst, there arises the following problem That is, if the resulting
polyester is continuously nelt-spun for a long tinme, around a 15 spi nneret
for melt spinning, foreign matter (hereinafter .sonetines nerely referred
. to as spinneret foreign matter) is depostt@éd-thereby to cause a bending
phenonmenon of a nolten polyner stream extruded through the spinneret,

which leads to SHN e of_ fuzz and/or akage of 20 fi ber yarns
obtained in theégs]e%fa(r)#udjng %&gb a%%‘?%rp¥‘ﬁcéesﬁr3§\n§ ’? d| gbp¥e,| so” proposed
to use, as the pol ydmdleenmlbrknamnatlyst bh@ereadnaﬂonhﬁaaetaﬁanyhéorrpound

tit [
such a titani uncor conp&’undé" AR ST St A e Faat S
the spinneret fR¥ il tERe @f e Uéata%Yﬁt/e'dsed\mm ethaepcbsubndagsmignst er
i tself isscol onathotiddd QN Bedebd¥Ob! ey {hat 3{905;;3@@?4,1:,5_3@' lity of

the nelt decreases,, occurs. 30 To solve the coloratlon problem a cobalt

conpound as a B r%fé?ﬂ]tﬁéefiblw}r%n%e‘h%?%ﬂ’myh%'é%l tant pRtipenyest er,
thereby to redusengdimd/eald avdssh wi:nﬂely wSddOUgthé hen €DhORy t OBRpdEnyal ue) of

the pol yester alnl b dd| t he pobalt conpound, there
35 arises a pr(%ta%{% %997%[@09(}[ %‘f cg L %n%%wngk%uses t he
t hermal st abi | |qqtmlﬂ¥h@qﬁ)lql'estmlyﬂ}‘.1ten wbideehdey ansti idushd heame has

reS|stan§§ of th cRRiXﬂff (%?H January 2006. -- 3 deconposition to
~ decr ease. Japane e Exam ned ‘%nt Publ i cati on' (Kokoku) No. 48-2229

di.scl oses that, as- ém{q’}’@rrrca\tfﬁwﬁhq (ﬁntm@narmmmaﬂ B podgbsaerthe

ti.tani um hydr o8 el & i41e & A5 qgﬁggi
Publ i cati on ig k?ku) ) 47:L 2659&17 di scﬁ oses at titanic aC|§chan *%e  used
"as a catal yst. fPJrObdﬁQb r dtodn 6%, d il Hesultigmaelyester ti for ner

process, ti tanldmﬁiyﬁrdwglgemeqt@@ tfod rm_d,n:-} %lqnepovg_qg J’(&" i in the

latter pjocess, 10 a- t%F%nlc agi.d |s hard to store and ecause it is
likely t0° det erPorReE CETHER Qﬂﬂﬂﬂ%-QﬁﬁﬁQQNﬂﬁﬁter (hereinafter

sometimes merely referred to as spinneret foreign matter)
is deposited thereby to cause a bending phenomenon of a
‘molten polymer stream extruded through the spinneret,
which leads to the occurrence of fuzz and/or'breakage of

20 fiber‘yarns obtained in the spinning step and/or the
drawing step.

It is also proposed to use, as the polycondensation
catalyst other than the antimony compound, a titanium:
compound, for example, titanium tetrabutoxide. When

25 using such a titanium compound, the above problem caused
by the deposition of the spinneret foreign matter can be
solved, while the resulting polyester itself isrcolored
yellow and a new problem, that the thermal stability of
the melt decreases, occurs.

30 To solve the coloration problem, a cobalt compound

| as.a color tone adjustor is generally added to the
'polyester, thereby to reduce the yellowish tone.
Although the color tone (b value) of the polyester is
certainly improved by adding the cobalt compound, there

35 arises a problem that the addition of the dobalt compbund ‘
‘causes the thermal stability of £he polyester melt to
decrease and thus the resistance of the polymer to




catalyst is not suited for use in the industrial field1i6aaduay00& pol yner
havi ng a good color tone (b value) is- hard to obtain, using the sane. 15-
. Japanese Exami ned Patent Publication (Kokoku) No. 59-46258 discloses use
of, as a.catalyst for preparation of a polyester, a product obtained by
reacting a titanium conpound with trBnellitic acid. Al so, Japanese
Unexam ned Patent Publication (Kokai) No. 58-38722 2.0 discloses use of;

as a cat @é&%ﬁngﬁiﬂcﬁpa{@tégg of .a. polyester, a. product obtained by

reacting a-titanium corrpoundr%?%'a phosphite ester. Al though the thermal

stability of thdanfse Bfaniredobyesterpiublientabil YKokBRLGVRE 0. sone

extent bygihizg PracRSSRSs the,Lesultin 5 _pol yesters _have insufficient

col or tone. Therefore, 30S t%éﬁ uér% c%?r%%ﬁﬁﬁ ﬁ?gﬂiﬁsﬁhggﬁhorus conmpound as a
3' 5 f uPEREPTASYAY Qferfemol¥Piter cot tanbme bfdtbeipel yastbe is.

redui reduseBur t RABYI FaplaRAE S8 ANEXST F t . Lcation (Kokai') No.
7-13835 gggb*&t tor hgez%ﬁg aration of %?g%ﬁ€e§¥%%£yg$%ﬂgugh the therma
3stabirit$-o d NSt Hdr hlyrsskeses sthakredtanici apidveant besome
" extent bysefi §sprocesslysttheox eatdgd g 19l yesd boDgss afy-unsati sfactory
- color topswebsCLORURE OF NVENTI ON An. enpodi nent of _the present
inventi 0{11 s Lo -p_%vEﬁgﬁowgﬁaﬁlfé’rcf%ogjc’%ﬁ%%tt}Y‘?-’B?x%% b¥ epar ati on of
‘a pol yestef? GRi EArRainio govovwesirowhtidre, (in vaeia)a sk g @dds, | ess
fQrei gn ¢ -and_ks-alsq.superior in thermal stability when ‘being
mel t ed, %ﬁﬁi%g%%%‘cg‘ééaf %% gragéagﬁnﬁt&rﬁol%ﬂ@“d%ib@?w% iatid yst. The
above erbbdthento cdetbriatagened Thyreferedt A bfvd Mon i Gagnt i nvention
for prepag@dieoe of a,p I Sf%er gnd the process of the present invention
for preparing a polyester usPHgtPheuss: Ry dhe Andusdrisdpdselst the present
i nvent i Gi'prdvsdes pokarat ybayihgra POeRAEaL0eN tehed (BONMASLST ;1 LONPTi SiNg

a react iyrPrdugte ofn . (A a tifanLum conpound conponent conprising of at
lﬁ st one nenber sel er}:'t e@%l?%m{:{’?t ARtm conmpounds (1) .15 represented by
" :

generm'fqﬂqﬁn%§q3§xamined Patent Publication (Kokoku) No.
53-46258 discloses use of, as a catalyst for preparation
of a polyester, a product obtained by reacting'a titanium
compound with trimellitic acid. Also, Japanese
u Unexamined Patent Publication {Kokai) No. 58-38722
20 discloses use of, as a catalyst for ?reparation of a.
polyester, a product obtained by reacting a‘titanium
compound with a phosphite ester. Although the thermal
stability of the melt of the polyester is ceriainly‘
improved to some extent by this.précesses; thé resulting
25 3 polyesters have insufficient color tone. Therefore,-
further a improvement in the color tone of the polyéster
is required. o
Furthermore, Japanese Unexamined Patent Publication
B (Rokai) No. 7-138354 proposes use-of’a‘Comélex of ar
30 ‘titanium campound_with & phosphorus compoﬁnd as a
' catalyst for the preparationloffa'polyeétér. Althéﬁgh
the thermal stability of the melt of'the”polyesﬁer is
_ée;tainly imprqved to some extent by,thislprocé857 the
L 'resplting-polyester has an unsatisfactorﬁ color tone.
o .DISCLQSUREﬁ Of THE INVENTION

An -embodiment of the present invention is to provide a




2.0 (OR2) x 1 (RO-(Ti-O- Ra (ORB ). (1) in which forifulaauam2006Ry R2,
R3 and R respectively and independently from each other represents an
alkyl. group 25 having 2 to 10 carbon atons, k represents an integer of 1
to 3 and, when -k is 2 or 3, two or “th&ree R2 ‘and R3 substituents nay be
the sane as-or different fromeach other,. and a titanium conpound (2)
obt ai ned by reacting .the titanium conpound (1) of the general formula (I.)
with 30 &¥rtyetpokge- thbopydpheadebds ofeRr SeYLedhY E‘,@lecgle?]era! formul a
(11).: (%@-CGI@rStéh?- ﬁ’”bﬁtﬂuf gr rrulja 13j, m re pr’eserﬁ‘t 8T Pnt eéger of
. 2" to or %q;?/drides., of fhe'alrad 8Rdt ranfaipsl 4eBF| foredga. 16 January
2006 5 (BP-FpHRphbFusleonpopadicomonentraaiPsiabagial, 4hegst menber  of

phosphor bsigameamelss ( 33nd eRr 8584 t he general fornul a_?l 11): 0

(R59) - P- ggiqd gghem (o ' wh.ﬁcﬁ@%%g rrg%;ﬁ ?F?P%,“% fepPé¥eftsra - -

non- substi t ute orc%%ﬂljsﬁ'fut ed aryl group having 6 to 20 carbon atons, or
a non-subst i tmkeshov@r RS hL iUt 9 ael kyl group having 1 to 20 carbon atons.
15 I'n tq%eggﬂgli%é% di scl osedrlit%‘J('“):rg ot eﬁg};aa’tqﬁe(}ngbft_ha poilatest erf, the t he

reacti ogthgr odUct ® Of-*°PhER PE ek i oo mSoa b lgespanant {rA) pAld sther phosphor us
conpoun offfFtentin(vBrt jora f6LaG4Lp O A0k ratio (m/m) of a nolar anount
(mx), in termscofset Lianiug)aLons, ofn@?_hggozlg;gg%?li Sdﬁﬂﬁnt BnFd@hdseomponent
(A-to }rggallraart.anount (rrp?q,:. i 7 8P st rorn pirss phevidssat onsalpft,t her

phosphor us® compoutd @ s ¢Bprisiny af esahliynWiidib: a,4.ange fromJ: 1 to

(A} a titanium compound component comprising of a£

least one member selected from titanium compounds (1)

15 represented by the general formula (I):
(OR*)
R'0)—(Ti-0) K"
50 ( }—(Ti~0),—R (1}
(OR’)

in whi ' :, '
ich formula (I), R}, R*, R’ and R respectively and

independently from each other represents an alkyl. group

25 " having 2 to 10 cafbpn_atoms, k represents an integer of 1

fo 3 and, when k is 2 or 3, two or three R? and R?
substituents may be the Same as or differe

nt from each
other, '

| and a titanium.compqund (2) obtained by reacting

o tbe titanium compounq (1) of the general formula (L) with

30 | .groma_t‘lc' polyc-ar"boxyli'c acids represented by the general
formula (II): ' o

) (._cooa)m
35

“in which formila (IIj,

(I1)

. m represents an integer of 2 te 4,
) or anhydrides of the acids of the formula -(II~');-- and »




~.titanium tetraal koxides,.octaal kyl.trititanates and hexaal kyl

" 1:3. In the catalyst disclosed for 25 preparatlon of a1gqhﬁg@@@moathe
titani um conpounds (1). of" the formula (1) .are preferably selected from

dititanates. In the catal yst disclosed for 3.0. preparation of a_

~ polyester, the aromatic pol ycarboxykig —acids of the fornula (IT) and the

~anhydride there-of, aare preferably sel ected fromphthalic acid, ;
'trinellitiC'achg hem nellltlc acid and pyronellitic acid are anhydrldes i

t hereof. 3-5 | I he? BROTYS sepmRednd orompepanat compafisingohyest er, the ;

titaniummﬁmoummlme(ﬁ)ofagilﬁawlecﬁﬁﬁﬁ%dm &g0@39r9%g9§§em:e&h B|6tan|6um
anuary -

conpounds. mnth t aronatlc
~ pol ycar boxy |c acf%g ‘¥n€u£ é 15 (rn) or t he anhydride thereof at a
.reaction nolar ratio of 2:1 to 2:5. In the catal yst di scl osed for

~ preparation of a pojyester, the phosphorus conpounds (3) '.5 of the

~ fornmul a (III) are p eferably sel ected from nononethyl phosphate, nonoet hyl
-phosphat e, ? ’ | phosphate, nono-n-butyl phosphate, nonoheeyl
phosphate, .. 'nonohgeptyl phosphate, - nonooctyl phoéphlte, nonononyl
. phosphat e, nnnodeq?; phosphat e, nonododecyl phosphate, 10 V nonol auryl
phosphat e, nonool eyl phosphat e, nonotetradecyl phosphate, nopnopeenyl

phosphat e, mpnobenzyl phosphate, nono(4-dodecyl)phenyl phosphate,
nmono( 4- néPhVFﬁﬁénﬁmeuénoiﬁﬁéﬂe RionepdesentbykphenykhbRikesplhate, nono(4

propylpha@yghbghgggﬂége n henyl hos ate 15 nonot ol yl
phosphat e, nDnOXﬁ g ar?ﬁ p&%ugoﬂ§%¥h %y%x) N5 aﬁﬁ%hyl
phosphat 8 BRB-7#BRS hFHF?ﬁ 05h§§bﬁ§ﬂéUtEd aﬂkydakakyﬂﬁ Hdivsiglgpged-o or

prepar at 2oncefthan pebyester, the reaction product is 20 preferably one

ohltai ned by a_reaction:of the titanium -conpound conponent (A) conprising
| east one r Cyffalyst disclosed for |

preparation of a polyester, in the‘reéction-pfdduct of
the titanium compound component (A) and the phosphorus
compound component (B), a reaction molar ratio (m,/m,) of
) a molar amount (my)}, in terms of tltanlum atoms, of the
20—- titanium compound component (&) to a molar amount (mp),
in terms of phosphorus atoms, of the phosphorus compound
component (B) is preferably within a range from 1:1 to
" 1:3.,
_ In the catalyst disclosed for
‘25 | ‘prepgration of a polyester, the tifanium coméohnds fl)_df
the formula (I) are preferably selected from titanium
tétraalkoxides,.octaalkyl,trititanates and hexaalkyl
dititanates.

_ In tﬁe cétalyst disclosed for _
30 preparation of a polyester, the aromatic poelycarboxylic
acids of the formula (II) and the anhydride thereof are
. preferably selected from phthallc a01d trimellitic a01d
'hemlmellltlc acid and pyremellitic acid are anhydrides
_ thereof. -
35 | | Iﬁ the :catalyst disclosed for .
- preparatlon of a polyester, the tltanlum compounds (2}
.‘;“are preferably- reactlon products of the tltanlum
_Aicempounds (1) of the formula (I} with the aromatic



the titanium conpounds- of the formula (1) (in which k 1661@h6@r?l2t)861) W|th
t he- phosphor us conpound conponent (B) -conprising at |east one menber of
- the phosphorus 25 compounds (3) of the formula (I111). In the catalyst
disclosed for ....preparation of a polyester, the reaction product of the
‘titani um conpound conponent (A) conpr ﬁsi‘ng at | east one - nenber of t he
titani um conpounds of the formula (I) (in .30 which k represents. |.) and

the_ Phom@mtﬁmﬁmﬁlcbcmgpéﬁe@ﬁ (B) g at ,least .o marrber of
the phongndptt Us, cgnpounds ‘F\% the ?ﬁ I(ft IS trhgf ?’F‘dlencl udes
a- conpound Tepresented S5t ‘f“alﬁﬁlﬁaﬂv pE: 216 il:@ntZaISy 2006 - 7 56 /0O

/\ R - O--P “Tin I%h@cé%’alfgéﬁ/)dls&ége/d ¥oO /1, P- ° Qin which formla (1V),

R6 and R' q:rt]o\ﬁelcy jlndelgendent ly fromeach other represents an

aI kyl gr ou avi ng ?’bontlé?oﬂléoﬁphﬁﬁuﬁr9Dm399098ha3|)ng 6 to
ar boi? fattdyes formutlise (d:aﬁTaJI yate dpsef@sell 05 peepanaki-gn of a polyester,

'the reac'rmoti;,ra,m@rt@l Clon@fs Pthjaet ti conmpound. conponent (A) and the
_phosphoru;@lS co%%o%jn conpoener{&f(?%%w‘%f atRRaAt S ‘QOPQEEW%HhY@enperature
“of 50 toP hakeq o BigRE é‘sﬁélﬁylofphmfmmenuomohemﬂopheﬁpu&é@? a process

- for prepenchgpaypobliesbaa te0Nd p nerization starting
mat eri al ngBBgl%gng at Iggas one rrﬁriec(n!:1£:)LL<5:'$]!J ? @éc'%ﬂ%t‘sf o%%%?%?%fof aromati c
di.car box¥I' ¢t aci PPRISENH BResphRtS s mgnpdesecybl phesphate on degree

pdi% ner sgRol peret phespbatke p@lnmn@q,qnsiﬂ{dgghag@aqgémé&at&e%g esence of

t he cat apd85phQLePr of L yester as defined abo In the
processagl acl oseep I%I% {égg l h S5BORAFEt BPnahrnayk phesrRtes cont ai ned

~in  the BIRA§s ‘#O‘é‘?félfb}elﬂ@naﬂ;l phoﬁpaatarmwa:tn.o(lmﬂ[@dﬂyl@ieq@q) of 2 to 40%
based onphéisphHta) ﬁﬁﬁ&%@+e£ﬂyﬂbh£h9§5e%hosphate, mono(4-

propylphenyl) phosphate, mono(4-dodecylphenyl) phosphate,

15 - monotolyl phosphate, monoxylyl phosphate, monobiphenyl
: phosphate, mononaphthyl phosphate and monoanthryl
phosphate

I_n the catalyst disclosed for _
preparation of a polyester, the reaction product is
20 preferably one obtained by a reaction of the titanium
compound component (A) comprising at least one member of
the titanium compounds of the formula (f) {in which k' |
represents 1) with the phosphorus compound component (B)
o "comprLSLng at least one member of the phosphorus
-25 compounds - {3) of the formula (I11).
In the catalyst disclosed for
fpreparatlon of a polyester, the reaction product of thé
titanium compound component (A) comprising at least one
N member of the titanium compounds of the formula (1) (1n7
- 30 | which k represeiits. 1} and the phosphorus cbmpound
o component (B) comprising at least one member of the
phosphorus compounds {3) of the formula (XTI} preferably
_1ncludes a compound represented, by the formula {IV}:




the aromatic di carboxylic acid conponent contained in theeJadry 2006
"polynerization starting material. In the process disclosed for preparing a
pol.yester, the aromatic dicarbdxyli.c.acid is preferably selected from-
terephthalic acid, isophth-alit acid,_naphthal ef edi carboxylic. acid,
di phenyl di carboxyli.c acid, #.diphehy?sUIfonedicarboxyIic aci d,
" ddi phenyl met hanedi car boxyl i ¢ aci d, di phehyl ether dicarboxyli-c acid,
diphenoxyethanedicarboxylc -acid and j 3-hydroxyet hoxybenzaic. acid 16
January 2006 - .In 5he process disclosed for preparing a polyester, the
terephthalic aC|d bb ai ned by depol yreri zi ng a pol yal kyl ene
terephthalate wydr zZin the--resultlng di nmethyl terephthal-ate. 5 In
t he.process dits i d/%éﬁ r;?EWth a pol yestgry) the esters of the aromatic
dlcgrboxyllc aC|ds §h thg erne glycols may be esters of terephthalic
“acid with an al kyl néjglycops(hnd may be obtai ned by depol yneri zi nq
pol yal kyl ene 10 terephthaiates and transesterlfylng the resulting dinethyl

terephtmﬂnuwhwwmhfahmuahkyteqe 8EYERH - vlfb%§%]€ d scl osed for
. prepari g, ¢ the g alk¥lene t er epht hz . be depol yneri zed
be a d| S| ar oY yEFRY) BREN18tE elreﬁﬁpmlsamé:smmdea@m iqticRsp. and/ or

p @ner bavdmg 2r%@oh@redrbontheomangiaghuhk S
pol yal kyhenearypighates. In the process d?gc%osgg ﬁgrghﬁtgegftng a-

pol yester,-the al kyl ene glycols are 20 preferably sel ected from ethyl ene
gl ycol, tr|netﬁyHehecmgﬂyeokhsbeb@anﬁbhyIene gl ycol, neopentyl glycol and
hexanethprepargbmaw of 1 sclos d for ,preparing a pol yester,
the pol ygopdgnsati on reac#%%ﬁw$i r%f ?%%€§OHCBH Rtedoht Ehe

t enper at Ur 6- oPm2§8m39?Q%NFQ?PQ$Q¢ﬁrﬁﬂhs@méttMé phespresest i nvention
pPovi desCampohipdstempohe ithe iy 65N dAYENG | DD prepared by the process as

defi ned @gﬁﬁgrature of 50 to 200 C.

A second aspect of the present invention provides a process for

pPreparing a polyester comprising subjecting a polymerization starting

‘material comprising at least one member selected from esters of

aromatlc dicarboxylic acids with alkylene glycols and low

ol , X
bolymerization degree polymers of the esters to the polycondensation
reaction in the presence of the catalyst

for preparation of a
polyester as defined above,

25 In the process disclosed for
preparlng‘a polyester, the tltanlum atoms contalned in
the catalyst are preferably in an amount, in millimoles
of 2 to 40% based on the total amount, in millimoles, o;
“the aromatic dlcarboxyllc acid component contained in the
--?0‘ ,polymerlzatlon startlng material.

% In the process dlsclosed for

preparlng a polyester, the aromatic dlcarboxyllc acid is
.preferably selected from terephthalic acid, isophthalic
- acid, naphthalenedlcarboxyllc acid, dlphenyldlcarboxyllc
. 35“1"a01d dlphenylsulfonedlcarboxyllc acid,

LT dlphenylmethanedlcarboxy110 acid, dlphenyl ether
dlcarboxyllc acid, dlphenoxyethanedlcarboxyllc acid and
-B hydroxyethoxybenZOLC ac;d



In the pol yester prepared by t he process discl osed t he wopn@Bky 2006 cyclic
trimers of esters of the aromatic dicarboxylic aci ds wi th the al Kyl ene

gl ycols. and having an intrinsic viscosity of 0.70 to 0.90 is preferably
0.50% by mass or less and the content of acetal dehyde is preferably 5 ppm
or less. In the polyester prepared by &@ he process disclosed, an -

~ant’i oxi dant ~conprising at |east one hindered phenol conmpound preferably
-further conprises an amount of 1% by nmass or |ess based on the anount in
mass 16 Januar yR2006ProcsF €helpetyestrer . The pol yester pr epar ed by the
process dP¥EPaEdfdcanpbdyesée:f,orthe he mumpaatiomof g &P gded article.

fourth asgBehifbat tiQ r-ov nol ded ~article

conpri si ng ttﬁe S ?gstaéﬁgighgf&?‘%ﬁg] (5{0%13’ &Fﬂ‘éfslﬁm%é@%ee%%l@tet he

pol yest. er Béﬁiea H?lﬂﬁetb?o§e§§ltdms;clcﬁ$e¢ﬁmy Hardplieh it éd e- shaped

art el es, sheetf lggge)qogggg Gl gglose opmmed containers and injection nolded
_articles. ]‘:I'Q %I cl e discl osedr can include a polyester fiber

obt ai ned BY ?refﬂ‘ﬂg aPPeEPACfhr ef P8l e66/pSI Sifnghehemalateist er .~ prepared by
the procedtcarbekpdid, aekdsuding the amkg,lleﬂtgogq Jd1 Isar;%g;ﬁ form and .
 solidifyigg:-dhe ggt{%%ﬁlh ‘J?ﬂrgnt at lBE' Afi ftyh aspec t he present

i nvention I’OVI des ?ﬂ) aPRedlkylese: gy lsegind nat eri al

conpri si ;f&ﬂ’%fe‘sft%i blasd@kﬂmdrabmng pexyamdymgnbhe melt into a

filanment a{ea_-é RNt oS ddl f| | ament gry nelt. The nol ded
o Y éy&ﬁ%%@grﬁ%‘g ? rﬁﬁ?“itﬁ&ga resin material

article can | cludea ol yest er

conpri si ﬁgl eﬁ"g1 Fg} %Br & sty the abkpl:else dlgebosed, extruding the
nmel't into a sﬁeeghg(g, Bre SOLi dif vl g the sheet fornmed nel't and draw ng t he
resultln% g)g{ |Iml|n i axi directions. A sixth aspect of the
present inv pr 6V d&S éerpolfi?l%t%?li’éﬁrk}rﬁ@m aterepbyhadhtiengoa resin

mat eri al h@omosﬂyn@ruhedpmdawesﬂeera @%d&@fdé@%@ﬁp‘yﬁq{f&%udl ng the nelt

Lt a sheelkHes | iy sheet forne and drawing the
resul ti n%? ra\f\}? la%%mhgndébd{%% ial® Sreac‘t‘i‘ BESTCMEBECFOR CARRYI NG OUT
P

THE | NVERFFENCTRE dat &hesmaheif aortensmat |mdﬁss';1c&olme§ter of the present
. inventiopot9aRkiy3Iesedtbeaphi® 1Rduct of a titanium conpound (A) and

In the process disclosed for
Preparing a polyester, the alkylene glycols are

20 preferably selected from ethylene glycel, trlmethylene

glycol, tetramethylene glycol, neopentyl glycol and
.hexamethylene glycol.

. In the process disclosed for
preparing a polyester, the polycondensation reaction is
25 preferably.cqnducted at a temperature of 230.to 320°C

A third aspect of the present invention provides a polyester of
the present invention prepared by the process as defined above.

In the polyester prepared by the process dlsclosed, the content
of cyclic trimers of esters of the aromatic dicarboxylic acids with
the alkylene glycols and having an intrinsic viscosity of 0.70 to
0.90 is preferably 0.50% by mass or less and the content of
acetaldehyde is preferably 5 ppm or less.

In the polyester prepared by the process disclesed, an
antioxidant comprising at least one hindered phenol compound

preferably further comprlses an amount of 1% by mass or less based on
the amount in mass




a phosphorus conpound conponent (B), which will be descrs kedaivpoodet ai

bel ow. 16 January 2006 -9a- The titani um conpound conponent (A) used in the
catal yst of the present invention conprises at | east one nenber sel ected
from titanium conpounds (1) represented by the general formula (1) and
titani um conpounds (2) obtained by reacting the titanium conpounds (1) of
the general formula (1) with aromatic pol ycarboxylic acids represented by
the general formula (I1). In the formula (1), RL, R2, R3 and R4
respectively and independently fromeach other represent an al kyl group
having 2 to 10 carbon atons, preferably 2 to 6 16 January 2006 - 10 carbon
atons, RIresreskbifssean integer of 1 to 3 and, when k is 2 or 3, two or

three R2 andriiR3 psupsitiet USRS r8@ b yDehe 18cEHTRI 381 Rkd didrf 8E aMedf E&¥M each
ot her. kg t he fortrmlaf(l I%dl mre r.e?ients an integer of 2 to 4, preferably 2
or 3. THR® PHEBPHGHIE CoRpbuiGcdnpsngnt (B) used in the catalyst of the
present invehtfxmtcospetsed abe |pgastntonevememheprogiidphesphbiags conpounds

(3) represeitetolyithgy cHeNRNdbsfar AUl @i hid )apodl. In the formula (111), RS
represents a non- _substituted or substituted ar%/)e:d group havi n% 6 to 20
0

carbon at ons PpreteFhBry B et 8F 12 °cRY bET ot SifsPa Bt RYPCGtoup having 1
to 20 catddmsat onw, ipriefieralyedstaped 1k téardon sedarshaddsl entidiesy eacti on

product £of, e ddab A0LHLG OIRUPL, GRTRRNEDE; L8 and the phosphorus conpound
conponent (B) wused in the catalyst for preparation. of a polyester of the

present invehtd dalded pebialcoflHdPaed roari erThrde np Petyestefof HeTanount (nRj
i n termepfinkl BN UM i&bOoAtresaf dder201 tdohpridify cei@eungseepponent (A) to a

nmol ar apopunt in terms.of. phaspharus. at , Qf the phosphorus
cormount iieebonente (oS B SR PR S el 1S ROTTS YT, ore
pr ef er ablyprepbmyl Lot ¢nd: o lifhéyingl she @rdbuwded( ATldmentary @ehs- of titani um

at ons, B fifth aspect of the present invention provides a polyester
fiber obtained by melting a resin material comprising the polyester
as defined above, extruding the melt into a filamentary form and
solidifying the extruded filamentary melt.

The molded article can include a polyester film obtained by
melting a resin material comprising the polyester prepared by the
process disclosed, extruding the melt into a sheet form, solidifying
the sheet formed melt and drawing the resulting undrawn film in
biaxial directions.

A sixth aspect of the present invention provides a polyester
film obtained bf meiting a resin material comprising the polyester
as defined above, extruding the melt into a sheet form, solidifying
the sheet formed melt and drawing the resulting undrawn film in
biaxiai directions.

BEST MODE FOR CARRYING OUT THE INVENTION

The catalyst for preparation of a polyester of the present
invention comprises a'reaction product of a titanium compound (A) and
a phosphorus compound component {(B), which will be described in

detail below.




25 of the titani um conpound conponent (A) is a total vdbuwanualk 2006ducts of
nol ar anmounts of the individual titanium conpounds contained in the
titani um conpound conponent (A) and the nunber of titanium atons contai ned
in a nolecule of the individual titanium conpounds. The nolar 30 anount,
in terms of phosphorus atons of the phosphorus conpound conponent (B) is a
total value of products of nolar anpbunts of the individual phosphorus
~conpounds contained in the-phosphorus conpound component (B) and the
nunber of phosphorus atons contained in a nolecule of 35 the individual
phosphorus conmpounds. The phosphorus conpounds of the formula (111)
contain a phosphorus atom per nol ect?e, and therefore, the nolar anount in
terns of 16 Jmnuaryni2B06onphosphaipsnaitons) afsel hiey ithdiddtdupdt phosghor us
conpounds La nt_of the phas conpounds When

t he reag’tfsoér?%rr%ﬁ%%ltr%n |CE rl%% %tsallgg%j%é)rnetrﬁember se%e@ &Lisr ’S. when the
amount of t heltandaniaRPesRsolhd reBremmpondanm t’(lg\)gebet:@rrégrmld@ (B ge, the

pol yest argobt ai ned by using the resulting catal yst nay exhi bit poor color.
tone (b valug Qgc%gesmtoociargp dﬁg heat resi ance may be reduced.

On the ot her hand " wheR“ tKE f&act |on Y &°2F 1% i B T snal 1 er t han

1: 3, th&@mﬂ@ndm@m theheeasnaht foaghuth It | wichi ammeoipaaidcedmpebent (A)

beconesatne rglmlslentédﬂ%ycta{@byﬁéx%la%ﬁm\ausy{qu) the resulting catalyst to
t he pol yester pr o %OC'[I n reactlo may be |nsuff|C| ent. The titanium
t

conpounds ( 137 SPet¥RE PO nidf & )R usﬁblaéd ' oFEIPRES 1 ALin? A conpound
corrponemnde(pé.)ldeerrtdlyuﬂxeamt pé@niother Teptetenaatkatkgesyrobpmaexaqd ep 1d tani um
tet rabutoxide, « dust a0l L L 8L r i i(p%r opoxi de, titaniumtetrapropoxide and
titani umtetraethoxide; an titanates, for exanple, octaalkyl
trititanates and hexaal kyl d| ti tanat es. Anong these titani um conpounds,
titani umtetraal koxi des, which 20 have good reactivity with the phosphorus
conmpound conponent used in the present invention, are preferably used, and
titaniumtetrabutoxide is used even nore preferably. The titanium
conpounds (2) usable for the titanium 25 conpound conponent (A) are

obt ai ned by reacting titanium conpounds (1)-of the general formula (I)
with aromatic




pol'ycarboxylic acids of the general fornula (11) or an '8nkapday@80¢€ her eof .
The aromati ¢ pol ycarboxylic acids of the general formula (I11) and the
anhydrides thereof are 30 preferably selected fromphthalic acid,
trinellitic acid, hemnellitic acid and pyronellitic acid and anhydrides .
thereof. It-is nore preferred to use trinell®t+c anhydride, which has good
reactivity to the titanium conpounds (1), and the resultant

pol ycondensati o at.al has a _high affinity with the pol yesters. The
reaction betmeeﬁagg?ﬁt%%ﬁé%ﬁc&hﬁggﬁﬁs%-tsaﬁ& &H¥e§P6w€Fi& ﬁGlécépﬁaxVhﬁé
acids of the gekedal 2f ormil,atfiol priGhieeua’yard0 subdtitfueiit ARaydbede

t hereof is cond e X100 b I c polycarboxylic acid or the
anhydri de thereggIa gﬁ?ﬁ ghsgﬁvg%?%Fg &%g?%PWeggcéo Fg8ﬁ¥or all of the
mxture in the sol veRR, th@difpgmyiepuids ,am representsonpoindegdy bd theo

~m xed sol wtion, gangdrBgat-bBIyt heow gt ure at a tenperature within a . range
fromO to 2000C for 30 mnutes or nore, preferably at. a tenperature
within a range from EBet Bhespbernsr campeyndocafiponest (Bheusedctnothe
pressure duri ngoabelysacborhkspiebehl SRGERELER! b¥nbiTLbedaandolBY Bt Ne
anbi ent at nospher | pressure.. The sol vent may be sel-ected appropria e?y
from those cap%%?éeﬁfogi358ﬁ9pﬁ§u§ BFEFPPBRASr (d) | reprasepsedsbrr yhanmount
of -a compound ofetéealofominalél (f1my.an anhydride thereof, and is

pref erably sel ected om, 15 I yl ene glycol, trinethylene glycol
'tetranetﬁyrene glyco%ﬁ'g%%zgﬁégggg §§?%Ee.ﬁT N%h ot~ ratio of the
titanium conpoutigbstitatedeonr snbstitpoegcarpbxytospanading sheofpgmula
(I1) or the anhys¥heg LP&HSEOT ni pegificall lipted. However, when
" the proportion %{ tre titaﬁfuﬁ%éggg%%égdg(§§ ?% %%%Q ?g%%oTﬁé Pesttting

‘pol yester may LKAt bPFOPBoRa¥dng 1t bRe2dngarhen satomn; ngredenabhpyl beo

| onered. On theldbtdherbbangtomben, the proportion of the titanium conpound
(1) ist 3 | ow, the reaction may hardly proceed.

(1 Q _folgﬁondengatipn .23
ereforé’ the reactTdn""fof GPCTHHPR PEPIERE oF t B Uk EaRpEBNEOTAYUAD t he
conpound of theohpenena (A))and the phbyphoees tE6hSOind Scomponent (B)
. used in the catalyst for preparation. of a polyester of
the present invention, a reaction molar ratio my,/m, of a
molar amount (my), in terms of titanium atoms, of the
20 titanium compound component (A) to a molar amount (m,),
in terms of phosphorus atoms, of the phosphorus compound
component (B) is preferably within a range'from 1:1 to
1:3, more preferably from 1:1 to 1:2.
The molar amount (my), in terms of titanium atoms,
25 of the titanium compound component () is a total value
' of products of molar amounts of the individual titanium
compounds contained in the titanium compound component
:(A) and the number of titanium atoms contained in a
| molecule of the individual titanium compounds. The molar
30 ~amount, in terms of phosphorus atoms of the phosphorus
- compound component (B) is a total value of produc%é of
molar amounts of the individual phosphorus compounds
contained in the phosphorus compound component (B) and
the number of phosphorus atoms contained in a molecule of
- 35 the individual phosphorus compounds. The phosphorus '
compounds Qf the formula (IIT) contain a phosphorus atom
per molecule, and therefore, the molar amount in terms of




preferably controlled within a range from2/1 to 2/5. fﬁé?ﬁ%ﬁ&?pg%_prodyct
obtained by this reaction may be 30 directly subjected to the reaction with-
~a phosphorus conpound (3). Alternatively, the reaction product nay be
‘reacted with the phosphorus conpound (3) after purifying the reaction
product by recrystallization thereof in a lolvent such as acetone, nethyl
-al.cohol ~and/ or ethyl 35 acetate. In the phosphorus conpounds (3) of the

t 16 ry
J006 - 13 (B) noirkordsheitls 8 ERERNaE e R RS e Shgradant od

by .R5 may be noks seBe? | t be cbNermelpEt amowet ofi theopkosphopus solpbihdent s.

. b t C k ro r
oroup. and 5 ap f"“’ijé%@% Ao dupua: PRLRS MM PR, .
Or

(1) |ncludes ¥ e, VhRmo %y¢m%%%§pﬁﬁtébeahétanh@mrqupphndphates
such as nﬁnorretdfmﬁpcpxlimsiph(aa)? LeRoaes hybo DRegehatge ﬁ@ﬂ?éété‘?tgﬁftame

h hat e, - - but hosphat e, nnnohexyl osphat e, nono y ,
BhSEBh'ZtZ, mngno‘ge%%“%h%%%h‘g?%u TR rAyRL m%sfﬁmt%xﬁ%h%cmgr C?E@Ephate,
nonododecyl phosprat & va&uéeh&qdm¢&um?§w&$??epngmgl%ué Hg@%ﬁgééﬁ%}%nce

tetradecyl op Y, 0, at.e noben
N ggg(z dodecgl )n%}grs]kp%] %%Ué%g/spw ihﬁo%liyl w )3 y%/ﬁ‘;ﬁ ‘%} th
' 4 eth h T Gfﬂfs‘ﬁ?ld‘he myydiso (Emads titean ,phﬂ&ﬂh when e
g2824 Sgdgwl pgmf?me Fhosphat s t(%r&’ ‘p‘?&)scp {)}Q/ﬁ/ hos hat e,
nonobi phenyl - phoEPhate mononapht fy 3%% e an ER%
These phosphor f&ak c‘iﬂ?pcﬁﬁﬁﬁs Wﬁﬁé@d‘-)&l@ﬁeﬂw mnﬂ.tamga cnixalysztof

two or nore ofHdﬁﬁhefpdlyﬁ§£H¥fpﬁ??dﬂﬁﬂdﬂfﬁﬁﬁﬁE?€%Qﬁ%% d% é?%ﬂﬁgg%fln ° th
B P e S AR horeis P i S e oAt
pref erably 25I ufsad tilve adpreopionmt Im?wﬁxﬁ??edm dﬁnri.-,e m)[r%eﬁg{ﬁ apiﬁ/arml{a or
e oL o R, i B T s
conpound conpom%ﬁaqﬂgm tetraisopropoxide, tltanlum tetrapropox1de and
titanium tetraethoxide; and alkyl titanates, for example,
octaalkyl trititanates and hexaalkyl dititanates. Among
‘these titanium compounds, titanium tetraalkoxides, which
20 have good reactivity with the phosphorus compound
component used in the present invention, are preferably
used, and titanium tetrabutoxide is used even more
preferabiyf
The titanium compounds (2) usable for the titanium
25 compound component (A) are obtained by reacting titanium
- compounds (1) of the general formula (I) with aromatic
polycarboxylic acids of the genéral formula (IXI) or an
anhydride thereof. The aromatic polycarboxylic acids of
the general formula-(II).and the anhydrides thereof are
30 preferably selected from phthalic acid, trimellitic acid,
hemimellitic acid and pyromellitic acid and anhydrides
‘thereof. It is more preferred to use trimellitic
“anhydride, which has good reactivity to the £itanium
compounds (1), and the resultant polycondensation
'35 - catalyst has a high afflnlty with the polyesters.
The reaction between a titanium compound (1) and an
‘aromatic polycarboxylic acids of the general formula (II)




for exanple, by nixing the conponent (B) conprising at $o'awawi206fe nmenber
of the phosphorus conpounds (3) of the fornula (I1) mnth a solvent, to

- dissolve a portion or all of the phosphorus conpound conponent (B) in t he
~solvent, adding dropw se the titani um conpound conponent (A) to the m xed
solution, and heating the resultant react+oh235 systemat a tenperature
“within a range from50 to 200C, preferably from70 to 150C, for one mnute

' .hours., The reaction pressure 16 -
Bgnﬁargugg% - %}eraqpl hﬁ%rtlﬁp S n 3iSs GRRAUGHed R MI%ing shed and may
be an el evat ed M@E@hﬂ@ p(oo.ytatrbg&yilwa):fdﬁ &lﬁaa?gﬂ}[yﬁmmmﬁgtloﬁh@?fs -

d a
Csual 1y conduct vd ot & ROy Do ont LePaaLshar HE et e A iffont f or
the phosphorus &d%iewed igokhensrilvens), @ﬁdMMQ'HmupﬂusdldIﬁlﬂﬁﬁﬂhmrlthe
reaction for  PLeRRiRidadn 19 tohenethalhdl dod g p%&'c{] el '}ﬁﬁ tgbertrgd as

far as it can dissolve at l'east a portion o ound
conponent (B) afdXtHge é‘%aﬁp[témpﬁra;*réilrﬁewt@é@plal mam@%ltfriowaﬂ mézmﬁ’lﬂ)er :

sel ected from Qb&aanlmgﬁhhbbeﬂe ng@FLﬁgbﬁggﬁb %L%§§a§¥ﬂﬁ§g§aﬁq;e
hyl enzene .an
;:ﬁ:?gﬁfayl;ngrg%éﬁ%gdatSaﬁgg fﬁgmtﬁé ¥8 d8LvEnfor; HO §§h§0c§ﬁﬁwaww -as t hat

of .the glycol Ebﬂp@ﬁantlbnoprahsnhetBermﬁbyeﬁbe&eb%tﬁb&ahbynﬁ&ﬁpared I'n

' h t.al at of the tit nlum
© compound SonponSRECEArCRL Pni i telSRtamES e L e snbaRB SeBPS
conpound conpone
"~ reaction’ systenPrggSpgeestﬁbelshéﬁesb mhatbensehectedchp@&o@&&d&@&yoﬁrbhe
“titanium conpoueﬁoﬁeneag%ie(é} EQsBE&;Hgoép %;Bpgggpgggd %T”pone“t (B),

contained in the result cata act 2 np of a
“nol.ar amount (RFEFSSARYt RAENBI O |@aﬁomnoandn9f bhet fiertufani(@m)2br an

compound corponany (Al deotaerbba; aARUDL bFBeiRpls B1GL.cANGSRROTUS

Gyl
Tange frof 1: 1 FENSNSL, SAGRTRERE BIEFSlabkyLhebhy tenet glycel, The react on
product of the tetaamethgbepeugllycol, benzene and xylene.
The reaction molar ratio of the titanium compound
(1) to the aromatic polycarboxylic acid of the formula
(II} or the anhydride thereof is not specifically
20 limited. However, when the proportion of the titanium
-compound (1) is too high, the resulting polyester may
ekhibit poor color tone and the softening point may be
lowered. On the other hand, when the proportion of the
titanium compound (1) is too low, the polycondensation
25 . reaction may hardly proceed. Therefore, the reaction
molar ratio of the titanium compound (1) to the compound
of the formula. (II) or the anhydride thereof is
'preferably controlled within a range from 2/1 to 2/5.
_ The reaction product obtained by this reaction may be
30 directly subjected to the reaction with a phosphorus |
- compound (3). Alternatively, the reaction product may be
reacted with the phosphorus compound (3) after ‘purifying
_the reaction product by recrystallization thereof in a

solvent such as acetone, methyl alcohol and/or ethyl
35 .  acetate.

In the phosphorus compounds (3) of the general
formula (III) used in the phosphorus compound component




30 conponent (A) with the phosphorus conpound conponent1@B?“UWﬂme@ used as
the catal yst for preparation of a pol yester after being separated fromthe
‘reaction system by a means such as centrifugal sedinentation treatnent or
filtration and before refining. Alternatively, the 35 separated reaction
product may be refined by .recrystallizatidB froma recrystallizer such as
acetone, nethyl alcohol and/or water and then the resultant 16 January

2006 - 15 refi product may be used as the catalyst. Also, the reaction
product-containngﬁ’rébg%Téw ﬁ%%?uﬁ@oﬁﬁyoﬁea Cdt¢ectlyylsgrous a

~cat al yst - cont ai miepg esiexttiede by mﬁouaysbeaﬁa?LgﬁbgthﬁF@gtbgpsﬁﬁggg?ggéﬁ?n1_

the reaction syst, i enbg@; t of the catalyst 0 )

i nvention for p%%%g;g ?oﬁgo&% “pdl ggﬁgwfnisrea ebﬁdgﬁﬁiiﬁﬂnqﬁ ingdude

t'i t ani um conpouAd ceFivPEFengro(if), eamaikylngrovp ,ata hgaiHoxale gRME" #ig t he

titaniun1q9npouggsa§lhoo%gohge formula (1) (in which k represents 1) with
c

t he 10 phosphorus conpou fponent ( B) conprising at |east one nenber of
t he phogphorus conpoggﬁ phosplorysngoapelnd) (39 ofsedeascriveleat(@nggt. In

this catalyst, theilnaasti @8rPedupl c0f mbRBakih2RhELEQTRAULG £ omRonen
conpri sing at Iegst ne 15 mepber "of the titani um conpounds 0 A& Tul a
(1) (in which R P§B£8§8ﬁt§uf afid"PREMEEBY phohasphefseundnoetinydnent ( B)

‘conprising of aphbaphatemembhbdr@heth?1b§h?ﬁ§hﬁgﬁ§ ﬁﬁgﬁ??3§3§5%2?§ufgr?3b?A

i nGl d esent e e above- .

20 11t caselnpEBREe R moRBRRETE PhapLhaFe) TopeugeevL ehpspRage, |

i ndependent | y fmgnoeathlophesphapeesmonoabngﬂk?h%?ghaué,hﬁﬁhaﬁga %OO%O
ar bon at . WRhGhini erj a n ar ﬁh
The el anium coph6Bpht0CheA0abhagy 1 BYoRREPE ShongTRyrTd Bhsp

atfons,
“which is 25 der$9€3°}?ﬁk1Ph@sphbtgitmenotéﬁraﬁicyé pho§ph$ga? mgﬁ?gggg§1§%é
'?Q?nﬁ?éa'{jioCﬁ%%?;?ﬁ?gﬁF2@?%?5f?%?£%PF§??§9%%a @ﬁ@gggrésg?§¥§?sﬁaaﬁ}gdoPy |
usi ng t hé same RASSENYEed Fonek4rBathyishedydd phpaphatad- nho ¢ént ent
acet al dehyde, ' reshglphenyl pl phosphate, mono(4-propylphenyl) phosphate,
mono(4—dodecylpheﬁyl) phosphate, monotolyl phosphate,
_monoxylyl phosphate, monobiphenyl phosphate, mononaphthyl
phosphate and monoanthryl phosphate. .These phosphorus
20 compdunds may be used alone or used as a mixture of two
or more of them, for example, a mixture of a monoalkyl
phosphate with a monoaryl phosphate. When using the
phosphorus compounds are used in a mixture of two .or more
members of them, the monoalkyl phosphate is preferably
25 used in a proportion of 50% or more, more preferably 9%90%
. or more, particularly preferably 100%{ of the mixture;'
The catalyst is prepared from the titanium compound
~component (A) and the phosphorus compound’component (B);
for example, by mixing the component {B) comprising at
30 least one member of the phosphorus compounds (3) of the
| formula (II) with a solvent, to dissolve a portion or all
of the phosphorus compound component (B) in the solvent,
adding dropwise the titanium compound component (R} to
the mixed solution, and heating the resultant reaction _
35 system at a temperature within a range from 50 to 200°¢c,
| -preferably from 70 to 150°C, for one minute to 4 hours,
preferably 30 minutes to 2 hours. The reaction pressure




and a cyclic trimer of an ester of the aromatic di car bobfaneyE086 and

al kyl ene glycol are sufficiently |ow for practice, and al so has
practically satisfactory polynmer performances. 35 In the catal yst of the
present invention for preparation of a polyester, the titaniunf phosphorus

- conpound represented by the formula (1V) +slpreferably 16 January 2006 - 16

contained . in a proportion.of 5.0%by nmass or nore, and. nore preferably

© 70% by mass or h A cess .for prepari est.er of t he |
pr esent |nvent|§"relxrr(i gp%l%héf%Ealﬁgh §t§P&iﬁPQﬁ££iqgéﬁ %dﬁﬁﬁﬁ g #@Y east
~one nenber. sele@@eénfﬁdmwatkﬁﬂ@aessgtpcqm .asteer 9 Gfmmmgqa&m@ @m&a@QQxyllc
acids and | ow | ree .ol al i of
o 252 SSTUEES o PR Bret e bavd behd-dmount

pol ycondensed in the presen e t he ‘catal'yst
in mllinoles |NPﬁénnéntt@ﬁtéﬁﬁ&#ﬂPnolét@@ﬂadﬂytW@ndab&bﬂshttmhbe used is

preferablys est abiishedashokphleril pekaspands to 2 to 40% more
preferably 5 to 35%° gnd sti more preferably 10 to 30% of 'the total

amount in mllinol esT8f FﬁéV§P5n§PFcthﬁl@§P§ PIEUS - goigpoundp cosponeniit ai ned
| ass than 2% Lo ronctian prommLl G o0l cor o the SoESTysr ithe

0
polycondensatioﬁg?gg 6ﬁno$ftﬁ gt? Ptz 4Fi BRtsBRECIAGCAALEr Lamikag
becore |nsuff|caenfaraad ihecpneddsabiloa aﬁfuéaemC& BrEHSnPBEYQﬁber may 20
b ff f hav 9 d r '
o yer | 2 G h0kpR0us" UEhBELAY, SonRoRehtoTh] an3y | 2Br\ dxempamenat ne
~catal yst anpunt S@k¢eblscanpyishag absmeasngopelmeﬂber peYyeexbibEtodn
unsati sfactory g@hgﬁoltoggh§@eg@ngg}agmd @rXﬁELB gggg%and t he 25

practicability o E xester f ease. for preparing.
“a pol yester of tREFaREERE ?n?nGéﬁ?an b@héeaeoﬁadl8yaenarbexptefeaabﬂyfor '

the alkyl ene ghyed! esteisoﬁafﬁﬁcaléﬁﬁ&'ﬁrgfé§£gax¥5'ﬁséc'g tHéed as the
Folynerl tlon g%f&%ég Fﬁée$%%é po g fera sel ect éd ?é
erephth i c acl phthal aﬁ?ﬁ i h?ﬁaFEﬁEd?éan%x?lY% dci d,
di phenyl di car bosgthpenent from which the polyester is finally prepared.
In the reaction for preparation of the catalyst, a
~ratio of the titanium compound component (A) to the
phosphorus compound component (B) in the reaction system
20 is established so that in the reaction product of the
titanium compound component {A) and the -phosphorus
compound component (B), contained in the reéultant
catalyst, a reaction molar ratio m,;/m, of a molar amount
(my), in terms of titanium atoms, of the titanium
25 compound component (A) to a molar amount (m;) in terms of
phosphorus atoms, of the phosphorus compound component
(B) is preferably within a range from 1:1 to 1:3, and
more preferably from 1:1 to 1:2.
| _ The reaction product of the titanium compound _
30 component (A} with the phosphorus compound component (B)
may be used as the catalyst for preparatiOn of a
polyester after being separated from the reaction system
by a means such as centrifugal sedimentation treatment or
. filtration and before refining. Alternatively, the
35 separated reaction product may be refined by
recrystallization from a recrystallizer such as acétone,
methyl alcohol and/or water and then the resultant




‘polynerlzatlon degree ol ymer thereof used as t

acid, di phenyl sul fonedi carboxylic acid, di phenyl met hanetfi BH3A%c aci d,
di phenyl ether dicarboxylic acid, diphenoxyethanedi carboxylic acid and 35 .
3- - hydr oxyet hoxybenzoic acid. Particularly, terephthalic acid, isophthalic
acid-and napht hal enedi carboxylic acid are used nore. preferably The

al kyl ene glycol is .16 January. 2006 - 17 IGeferably selected from

et hyl ene glycol, trinethylene glycol, tetramethyl ene glycol, neopentyl

glycol and hex Iene ol . t hou t he process_for eparing the
al kyl ene 5 glycgg% %grnggPﬁ PgﬁgF|8585c3?bB ?IFétééyatand#gFOthéhelow

polynerlzatlon gegrédopobyndncthepnbbintngoreaspeonf ngathyel oyt gd.. they
are' usually prgpa y bLec 0 o dlcarbox lic ac

ester- formng -der%gg%? us?ﬁeégo% Bgﬁgfg§£ EE@F%ﬁBlBPy@bF Bre WlEgOUt
ester-formng d%?P@ﬁ?F&éQthbﬁeﬁﬁaﬂblphepheduCteacomonhepreaeﬁmoa sfotem.

exanpl e, Ethy|enelﬁ|ﬁﬁoémséa§ﬁe9£ of6£ﬁah&965%gsta§ tﬁgdéfé %gr%ylene

15 terepht hal at "%FBEHP ngEdP59ParBF6@%s%fo¢ EPlE@St?rfeétéea¢?1og

terepht hal i ¢ acbdowiict efhyheneighicoh. cEmpHiREESS nggst
| oner al kyl estei ?% ter phthaflc aC|dcmn%h ef hyl %ﬁéﬂéﬁ@ gﬁf 86&%¥%€%%§ss
t

of addition-rel 1SRy GRE BRPRETQf tE@%pﬁ%Fé?%%ma%QWPOQGd%Jéb)aOf

trimethyl ene gIVheIfesmelaoiloe{ﬁphWBﬁéth ﬁ§pﬂe§@ﬂé@rlﬁ-%£ﬂh the

ol ymer tion r thereof usable as a mate
BO|§trlhé?hy|eﬁgﬁ$é§ ﬁﬁ% Tgou%%nc?ﬁpﬁﬁ%$%r%%)U?o@P{ﬁ%k%%sa%fI%ﬁ$%ch?
esterifying tem@lplhehadecthtelmwpﬂmtms nedriydene of Vene  fermiDeessIof £

. transesterlfyln@g@dlggeﬁhélgg{afiégr of terephthalic acid wth
-trinmethylene glycol,_ or roce

‘to terephthalic ac.dInTh%l%J%®¢Q#mngytkﬂ mactiol prelurtonst ithe

of addition- reacting trimethyl ene oxi de

di carboxylic ac&ﬁt@mﬂﬁlﬁ)rc@r}}goﬁmv PEhYIRE A Z Al @S geeat ?,&aé)%l Y, of the

ester I’TB.XSCOI’]'[ t j.onal conponent anot dic oxylate ester

as a
copol ynertzabl e'%?‘? ﬂ ‘?ntJaFia%w‘Hﬁrﬁm‘?HP%ﬁ%kP# h‘é‘%fﬁ%“ﬁ t¥e (Eimcess

which k represents 1) and the phosphorus compound
component (B) comprising of at least one kind Qf the
phosphorus compound of the formula (ITII) includes a
- compound represented by the above-mentioned formula (IV}.

20 In this case, R® and R’ in the formula (IV), respectively
and independently from each other represent an alkyl
group having 2 to 10 carbon atoms, which is derived from
any one of R', R?, R® and R* of the titanium compound (1),
~or an aryl group having 6 to 12 carbon atoms, which is

25 ~derived from the substituent R® of the phosphorus
compound (3). The catalyst containing the
tltanlum/phpsphorus compound represented by tﬁé-formula
(IV) has a high catalytic activity and the polyester
prepared by using the same has a good color tone (low b

30 . | value) and the contents of acetaldehyde, residual metal

' and a cyclic trimer of an ester of the aromatic
dicarboxylic acid and alkylene glycol are suff1c1ent1y
low for practice, and also has practically satlsfactory
o polymer performances.

35 - In the catalyst of the present invention for
preparation of a polyester, the titanium/phosphorus
compound represented by the formula (IV) is preferably




exanpl e, . D hydr 5%§b8k

of the present invention is not substantially inpaired, 16+6ruaiy298Fe, of 10
mol %or less, preferably 5 mol %or .35 |ess, based on the total nolar
anount of the acid - conmponent. The copol yneri zabl e -addi ti onal conponent is

16 January 2006 - 18 preferably selected fromesters of acid conponents

conprising at |east one nenber selected f+dd for exanple, aliphatic

and~al icyclic dicarboxylic acids for exanple, adipic acid, sebacic acid and

1, 4- cIohexaneca box I|c aci d, and. hydroxycarboxylic- aC|ds for,
A ?é 18cPdPBPPBer§BeﬂEo?8 % BY gmas§j of hmargh yast

conponent conprmeragpaeféeablyome%nhybﬁass ?elﬁgf@d from for exanple

al i phatic, .cycloali phat tic_diol conpo exa
aIkSIelne glzcol 10 Egv#ﬁa gocggggg?ﬁ RORRPF tEEnE E%i%%ﬁtﬁFoﬂEnE§e4-

cycl ohexanedi nePh@fent hovpahigh, ghypolymbripheioh étantingi mabepohlS and

0ol yoxyalleyl encoghygol snandcatbudt 855 fluobhoegbheise T0GoRpYE RN oned,

esters for the di tional onent one
of two or nore 9tYERL @steES © h@r%@tlh@ @ic-ﬁhboxmbmw@m:b amdpbmnt is

pref erabl y usedpmnyxaerw@@iweaé Béé 0o P& i éPF eheY. of 2 Wen
| art i

used as ft ng

t ht'hal i c aC|d and/ t hy tere halate
ng'[ erol al’, Ireco %@?ﬂ?&e the %%‘I“é? CHbERe @twmp@?mbeﬁ ng a
~ pol yal kyl ene tﬂvamdﬂt hatlaé ea:masumecnvawmiz@w@@tmlﬁ@n@@&fOtbi@éﬂf.ﬂn

I b oned recovered d th ht hal at e can be
Sggg ?/;rei Hél Q%D%pn@“%f8§O%ﬁr%né%%£§ys%a%%ab%n U s‘g"%ﬁ ifot al acid
conponent fromm@kﬂlaﬁedr@pﬁhq’esﬂercommds uwadz thd no#, ifof@se, the
target. polyal @f@f@ré@i {l@ $ pr <Pr§tf. f%é’reo f/eefe%/é}pgp%{%rfr%@%%wce

terephthalate. it'ls par erre 0 use

“for preparatiorPhbft Ib?p‘éﬂ’%]stfﬂ‘oum? ek il h ot e ammeeted filter
' ducts, .30 r scraps
product s, (RO Sy DS VASt e cémédﬂéi@ﬁgﬁe prodﬁ%

‘ f
generateg in the nufactur|ng process of In view o

ef fectivd2util | WA F At inh gl eicesk. ofWheshdihensratanst he
recovered amount is less than 2% + the reaction-promoting effect of

the catalyst on the poiycondensation reaction of the
polymerization stafting material may become insufficient
" and the preparation efficiency of the polyester may
20 ‘become insufficient and, furthermore, a polyester having
a desired polymerization degree may not be obtained. On
the other hand, when the catalyst amount exceeds 40%, the
res&lting polyester may exhibit an unsatisfactory color
tone (b value) and a yellowish color, and the
25 practicability of the polyester may decrease.
'In the process for preparing a polyester of the
present invention, the aromatic dicarboxylic acid for the
'alkylenelglycol ester of the aromatic dicarboxylic acid
7 used as the polymerization starting material, is
30 preferably selected from terephthalic acid, isophthalic
acid, naphthalenedicarboxylic acid, diphenyldicarboxylic
acid, diphenylsulfonedicarboxylic acid,
diphenylmethanedicarboxylic acid, diphenyl ether
- dicarboxylic acid, diphenoxyethanedicarboxylic acid_and

35 B-hydroxyethoxybenzoic acid. Particularly, tereﬁhthalic

acid, isophthalic acid and naphthalenedicarboxylic acid
are used more preferably. The alkylene glycol is




“pol yal kyl ene terephthal ate-to obtain dimet Yl 35 terephtfxdanuani20fot

specifically limted and any conventionally knownprocess can be enpl oyed.
For exanple, a polyester can be obtained by depoiynerizing 16 January 2006
- 19 the recovered pol yal kyl ene terephthal ate by using ethylene glycol,
subj ecting the depolynerlzatlon product -tq@7a-transesterification reaction

“with a | ower alcohol; "for exanple, nethanol, refining the reaction

m xture, thereby to recover a |ower alkyl ester of terephthalic acid,
subj ecting t he BERGT3RIY) | %%ﬁ%ﬁeqcf%Pmtﬁ%#%%%@%rleQQitohrlm@thybﬂnmnth an

~al kyl ene gl ycolglyamsl, rﬂéﬁ&éﬁé&ﬂyuéﬁht é&§U|ﬁé ha%ifcéflgﬂ kyl ene
er epht

glycol ester. Al so e proce recovering 10 I C aC| fromthe
recovered dinet am%éhwﬁﬁﬂ Eii }s not specifically limted and any

conventional pr ocessnllﬁgodgh udes . prfaresxafgy re @fﬁp@tﬂ@élélwlén&an be

recovered by r A er thalate fromfhe rea | on, m xture
obtai ned y thgﬁ%%ﬁ{ranses ef%%ﬁ t?r?ﬁggﬁﬁ: %Ki*ﬁ)%Fl and/or the

recrystallizatilew pﬁiﬁm&t&a&ﬂxnneﬂeﬁnﬂeIpaﬂymﬁrrmﬂémébfanﬁ not

arned
obt ai ned by t hEUAHGF&-iishtEo APt it mb@lélm)taﬁld:mnem after-

“heat - hydr ol yzi ec‘i‘f’{@%ﬂ thnaggg&alﬁ.}%vglth m&ff][ﬁﬁ%%# e?c?tchglgrgle(rjature

- under. a high pr ssure |npur|t| €s o

" 4-car boxybenzalfdayiae; deRdratild Q:lﬁa(‘x'éi)f %HBZ%P aaj. h%i {]

hydr oxyt et epht hal_at e |s refe ahl ppn1or | ess.
nononet h liS t er EFERATAE ;Sirreéﬂé'y 79qh r%élq&ibrﬁﬂa@@@ooo ppm

The pol yester: @amcbduzé prepared by dlrectly esterlfylng terephthalic acid

recovered by the ab ed _praoges an al'kyl ene gl ycol and
" pol ycondensi ng the ?égug?%EFﬁg t &% e%ﬁ'ﬁﬁ é§§'ﬁ%¥ ring a
“pol yester of thkerephébedtic aeduit agua/ car caat]a:lwqiohymeﬂiﬁ:a&ﬁdﬂd degrdee 30

pol yneri zat i on o3t N HERL I’fl %'seﬁt 2N pat ?‘g‘%é?%r%ﬁoxﬁ ;}é’ 33134 ning of t he

pol ycondensati on feaction o aromat | c %ne
gl ycol ester aﬁ&F@PhtPﬁéaﬁﬁwaﬁélFﬁ@@ﬁzﬂd(hy pommmaeswhedb@h;ewtiyalso t here

is no |In1tatb@ﬁe&@f&ﬁﬁg”%@&@thhaQQQ'%%1@h%£%ﬁ“§€ﬁ§iene glycol, a

“process of transesterifying a lower alkyl ester of
terephthalic acid with ethylene glycol, or a process of
addition-reacting ethylene oxide to terephthélic acid.

20 - - Also a trimethylene glycol ester of terephthalic
‘acid and/or a low polymerization degree polymer thereof
usable as a material of polytrimethylene terephthalate
can be prepared by a process of directly esterifying
terephthalic acid with trimethylene glycol, a process of

25 tranéesterifying a lower alkyl ester of terephthalic acid

- with trimethylene glycol, or a process of addition-
reacting trimethylene oxide to terephthalic acid.
The alkylene glycol ester of the aromatic
- dicarboxylic acid and/or the low polymerization degree

30 polymer of the ester may contain, as ah additional
component, another dicarboxylate ester copolymerizable
with them in an amount in whiéh the effect of the process
of the present inventién is not substantially impaired,

- for example, of 10 mol % or less, preferably 5 mol % or
35 less, based on the total molar amount of the acid
component. ' ,
The copolymerizable additional component is




preferab{y'COnduct%gkat .tenperature wthin a.range from 23

"~ of an antioxi &k

52,4,8,10-tetra%é%ighro%i,5 undecane, 1,1

35 exanpl e, after preparing the aromatic dicarboxylic acid@d4pmAC8fe gl ycol
ester, a’'solution or slurry of the' catalyst nay be added to the reaction.
system thereby to 16 January 2006 - 20 initiate the pol ycondensation
reaction. Alternatively, the solution or slurry of the catalyst may be

.added to the reaction system together w tjly the starting material for the

preparati-on of the al kyl ene glycol ester of aromatic dicarboxylic acid, or
after. charging the starting. material. There is no specific limtation to
the reaction JORAITUNLY (e 1eriepdr Exomresters pof yasidr compohenpsocess  of
the present | NUSpofsidd! SEMdbe SHE Alpol VEONEHSA! £LBn] SREL O 1S

o _
Ratif candirel ¥y bk cdic preesyl éc(acidPatoro 0. 1

under the  anbiEHt™

Mpa) or under acaflieatadipid ddied AbssadBitd@ngdangonditions, for 15 to

300 mnutes. 15 | n the process of. the present invention,. optionally, a
reacti-on §tabH?%éQ?hﬁﬁﬁhﬁsaﬁﬁﬁixliqi§§§ |ansh dtyteeeycarbognliéa aeldae
reaction systemctt Sl Hyd Iﬁﬁﬁr.t. %o P er. Al so,.
optionally, one or m)rpzl rr'g?berys Iks%fyeﬂc}'{ e ‘C?odrg)%lnté%%’ cfg’%#kg‘,gﬁﬁ?f? a?i‘i”o‘FEt_ 20
absorbers, flaeYetdardamel qonpameste monpy ighitreni aly legent spe debmiséer i ng
agents, color tsnedwegBidmg agend:s fgﬁ ' ,g?g 0 Ltives ar
m xed. Particularly, . the %glyester I?%fer%@l'lé%n aﬁn§&§¥9$€gé$é%ﬁ% Weber
r?t“}/actd'rﬁ &8 @%‘Hﬂ%ﬂ&vecf%éﬁml&mp@ﬂrle%n@wamm ably
contai nedldi n ahaonimenteval ok s R VihRIR: ddrddif AWPester4- Wien the
content of the % by nass, Eg{e,sonetjnes arises a

iy S
probl em t hat tcﬁg %%\Q%S,V d?“%ec&‘éﬁ}o ul™ %n&ryc}:j YGQL4 RikiRieIRL A rsidhal

deterioration &fsphenamit iSoxindaptoliviconlafl kyleme3 G Widudes %@Wdﬁm&g%@
“for antioxidan It he ol er of .the present invention can be
tenidS @ ek o, Th(% _aib%ﬁ}e me %-O('f%-ecﬁ ers £9F¢

selected from pentaerythrit etraki’s € 4-

hydr oxyphenyl') fEsitdREd] cogppnging] may3 be3usect slwind - 4 in a mixture

hydroxy- B et hmieoy ipeealond end sbebrdl iy el ¥ the

omponent is pr’ef-etrralbslyz-urgatd Ya.n- a
qopolymerization amount within the above range. :

When teraphthalic acid and/or dimethyl terephthalate

is used as the starting material, recovered dimethyl

20 terephthalate obtained by depolymerizing a polyalkylene
terephthalate or recovered terephthalic acid obtained by
depolymerizing the above-mentioned recovered dimethyl
terephthalate can be used in the émount of 70% by masé
based on the_mass of the total acid component from which

25 the polyester is constituted. ‘In this case, the target
polyalkylene terephthalate is preferably polyethylene
terephihalate. It'is_pérticularly preferred to use, as

ion

the material source for preparation of a polyester,
‘recovered PET bottles, recovered filter products,

30 recovered polyester film products and polymer scraps
generated in the manufacturing process of these products
in view of effective utilization of resources.

The process of depolymerizing the recovered
| polyalkylene terephthalate to obtain dimethyl

35 térephthalate is not specifically limited and any
conventionally known process can be employed. For
example, a polyester can be obtained by depoiymerizing




"4- hydr oxy-5-tert-butyl phenyl )butane, 1,3,5-trimethyl- 16January2006
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene, 16 January 2006 - 21
- 1,3,5-tris(4-tert-butyl-3-hydroxy-2, 6- dinethyl benzene)isophthalic acid,
triethylene glycol-- ‘ o '
biS[3-(3-tert-butyI-5_nethy|-4_hydroxyphenﬁmypropionate], , _
~1,:.6--hexanedi ol -bi s[3-(3;5-di-tert- butylb4 5|hydLogyphenKI )F;oplonate% I
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to the react|cwi@ﬁxQXRmple,rm&thammlf|n@fiwlmgnthedreattLSnmekeﬁ@bly added
“at  any sgage r r.t o
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the pol yneri zat3oH r cstERienting themplerer. alkylieetyr tegal ate the col or
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at 20 |east one nber . selected from organic ue p|g
“azo-, tripheny REt¥ERRAEns AR Sth ?m?esu¥ﬁ&Qﬁ hrohtc a@id/alkylene

pht hal ocyani ne-diagesl msgfmﬂl sr{zewb @eebé L@fdpt@é@?é;fhﬁ@nolbeegggred tzg
~the reacijon sys ur t he t|on rocedyre, o e’ poly
I'n the p?gcess C)é%éﬁﬁhﬁ bede %41 |§eé) ¢kﬂ%%§ﬁ}y to use, as

“t'’he col or - tonehampphnhaﬂptgyﬂn noﬁﬂspeduﬁxﬁﬁylyt%im%ﬁigp@?a g?piﬁlnlng
'for exanple, c¢ S |t thermal_ stabili o] e

pol yest renr) to gzteag{r ease, gje%scteet et eurqs,se C{TheEF%’f o‘?’éaml{’ﬁ%' 30 pol yester
“obt ai ned by théﬁﬁﬁﬁhﬁhﬁkﬁct&ﬂ;@nﬂﬁnﬂhe neuayﬁneﬂ1by;Enﬂmnewﬂmgldﬂmétﬁﬁl
fromcobalt. | &éﬁ@m{@ieast_t@rf% ?r{}f/ e%éﬂﬁm Qxﬁ Oébt%en or ese@h

inventio t he value as, measure unt er co or-d| eren
“cal ori me?‘er i s WFARA9SEeiiFAt iRy esaRtirn e %W e Fecumstallizetiom a

r ange f rom 2. (rettthdml Gand Mhera tdi@:ﬁ;l\&aﬂi%rpfméﬁlﬂ)d)mé’r%tlf‘éaﬁ—sh}&@él}i‘fﬁ‘g
80.0,: dimethyl terephthalate with water at a high temperature
~under a high pressure. In impurities contained in
terephthalic acid obtained by the above-mentioned
20 procees, the total content of 4-carboxybenzaldehyde,

- paratoluic acid, benzoic acid and dimethyl
hydroxyterephthalate is preferably 1 ppm or less. Also
the content of monomethyl terephthalate is preferably
within a range from 1 to 5000 ppm. The polyester can be

25 prepared by directly esterifying terephthalic acid
' recovered by the above-mentioned process with an alkylene
glycol and polycondensing the resultant ester. _
In the process for preparing a polyester of the
'present invention, a catalyst may be added to the
30 polymerlzatlon starting material at any stage before the
beginning of the polycondensation reaction of the
‘aromatic dicarboxylic acid alkylene glycol ester and/or
the low polymerization polymer thereof, and also there is
no llmltatlon to the manner of adding the catalyst. For
35," example, after preparing the aromatic dicarboxylic acid
' alkylene glycol ester, a solution or slurry of the
catalyst may be added to the feaction system, thereby to




the whiteness of the resultant polyester is too low, it 10WaRH200F 2006 -
22 is sonetime inpossible to obtain a high whiteness nolded article which.
can be put into use. Wen the b value is less than -2.0, the resultant

pol yester exhibits a low yellow sh color tone but a bluish color tone

i ncreases. On the other hand, when the kb val ue exceeds 5.0, since the
.yel'l'ow sh col or tone of ‘the resulting polyester increases, the. polyester
may not be used, to re are racticably useful nolded article. The L

val ue of the potBista d%ﬁ%JP@i&?@n ?@S§£§@@s§e@¢tihe pradternafivaiention
is.preferably %@rscﬁmj’@lo@r@r @Iﬁfﬁy@f'ﬂhap&ﬂﬁig@{ymgﬁ 8L gg&gd )é,hl | e

the b value is preferabl) in a range rom-1

particularly p ﬁeﬁ%ﬂﬁ ?Q(ﬁﬁ oFegPtheRwithathe aharthegbmebeudadf

the pol yester WFomhithes mmammrmease C41KkyEeRé €§BPE0) N¥SHEL OFp ar €
| e of " the poI ester is

. measur.ed kn th a sa
melted at” ZQOCSH%§£r vacuun1 or?ﬂﬁgﬂﬁ$%ﬁe Ohndy F%rffﬁ?ﬁﬁﬂn%n al umi num
plate, into a @tﬁﬁilﬁgnmﬁﬂﬂﬂmaﬁ}eithlckness of 3.01.0 mm The resultant 20

pl at e- shaped pol yest@{etESts |} ench Ln iced water,
-dried at 160C for c),ne;ehoufl'S i Cﬁ’éélﬁugj 6C OA%( &g el?%l’f?az%*f’r% -
treat ment. The S¥E%ighs fm%tﬁl@m%l%s& @013es$tqmr ebe tlse phroedson a-

-white standar @fplites JratsdRIURiddig ¢h COI Y é? {? dreter -25 and, then,
the colog t one of thecfurface of the plate- s a polyester test piece on
“the stant@rd pPlyqendepsatiaty 1jpctian ds @re m@mmmwat faor

“exanpl e, Hunt ertempacdamu:@ Wittdmce mRikfe GRai® G IR apigH (ﬁquﬁy | ta
Co.,. Ltd. 30 Tg&b %%rl VISCOSIgéTOf t he polyester 1nt resen
invention is nSTRESEE A Eﬁﬁpﬁ i PEFS e ¥ rrﬁ@%lﬂ%ﬁﬁﬁlmﬂ riQa-iraﬁ‘ﬂge

“from0.55 to 1t®. OWAeMPEhe oni miudensiac conddomitibr ofMidHY MBS % ndde
mel t- shaping pLeGedyL %s'sf%ésh%yt%P%%%CEFd qu the shaped 35 article

obt ai ned, by the nelt shapi ng process “has mechani cal strength. The
_|ntr|nS|%SVISCOSIty Ing thgr process of the present invention, optionally,

a reaction stabilizer, for example, trimethyl phosphate,
is added to the reaction system at any stage of the
preparation of a polyester. Also, optionally, one or
"more members selected from antioxidants, ultfaviolet

ZQ absorbers, flame retardants, fluorescent brightening
-agents, delustering agents, color tone-regulating agents,
defoamers and other additives are mixed. Particularly,
the polyester preferably contains at least one member of
an antioxidant containing a hindered phenol cbmpohnd is

25 _preferably contained in a content of 1% by mass or less
in the polyester. When the content of the additives
exceeds 1% by mass, there sometimes arises a problem that
the quallty of the resulting product is lowered by
thermal deterioration of the antioxidant jitself. The

30 hindered phenol compound for antiokidant used in the

' polyester of the present invention can be selected from.

pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate}, 3,9—bis{2-[3~(34tert-butyl—47

| ~ hydroxy-5-methylphenyl)propionyloxy]-1,1-dimethylethyl}~

35 ' 2,4,8,10-tetraoxaspiro[5,5jundecane, 1,1,3-tris(2-methyl-
~4-hydroxy-5-tert-butylphenyl)butane, 1,3,5-trimethyl- -
2,4,6-tris(3,S—di~tert-butyl-4—hydroxybenzyl)benzene,




preferably within a range from0.60 to 0.90, and 16 JanU&-p9Bygo%¢ » 3h
particularly preferably from0.62 to 0.80. The intrinsic viscosity of the
pol yester is neasured at a tenperature of 35C after dissolving the. .
pol yester to be tested in ortho-chiorophenol. The pojyester obt ai ned by
the solid phase pol ycondensation is often eiployed in. gener al - pur pose
bottl es and, -therefore, tpe pogysgt?r gregerably hafeﬁ? O;n;rggiifc i rer
vi'scosity wthi range from a con
of an es%/er of f'ri -fo%aﬂ%-ﬁ%r’aT%‘F%x%hxdé@xw%Gh the al kyl ene gl ycol
of 0.5% by naa&mttt};eﬂsenzm).ﬁs@pmw@h@f?@f&n; ?ﬂfﬁ%ﬁﬁﬁgﬁgl angé,gr I ess.
The esters fro e c I s for
t er epht hal at esrp)]}lg)‘[lrf— S(%\Ei)efréem%'fm e#]é“eifléY%pﬁTlh‘éqhé?’éYP??‘ierHWéh@ni‘i?] ‘
t er ephthal at e ok, G:hdreamankidi4 el 3-e 2phtdbl eéer— f&&ylfgeopapht al at es,
hexamst hyPone. 'L\EL% AL T kgl ST e SR e
~explained in det®id- dﬁrt&ﬂi*hﬁfxﬁw4mhxﬁxawyphﬁnjﬂﬂpriggﬁg?gi]of%%he pr esent
|nvent|on isn

YetddBdLd @y ¢ ﬁ§§i tX@éc?:l Bc?,ﬁy}f

'fol | owi ng measurement’s were con rinsic viscosity (l1V) 25 An
intrinsic vi sccfb\ﬁdtﬁp’fm\}’)e‘ﬁ’f PieRianate ] polThege Iwasdetm@rphetmﬂ-fbmd/al ues

of the viscosi tantiRasigaE: Atamd @ H Tbéh&F Ihnedd éwvall?due%&l%

lyeste sample. .(2 or. tone (L value and b dfye er
-Eﬁmyni w?ag rrp (e)f@'@é VGRS faorcq@lrﬁ%ﬁﬁ%% - formed, on

an al umi num pI at e, mrmmuaﬁpltaiee nfammmaw waﬁlﬁ@%&%ﬁ_ﬁ%n%hﬁn | Ihe
resul tant pl at t t £C i at el
“iced wat erIO drl%e %68% %ﬂ ndz %‘3‘& ’%?ﬁ%tth ngﬁ’cﬁ QR nixture
‘crystallizati ois moéatsrmﬁﬂtlflmhyesumzanid,plza:t aﬁl@&mbmwﬁﬁed et 2006
piece was placeshyor gl ide® tHAPYL R et diPtHP Wil o SAMY Y

15 transesterification reaction or the esterification

reaction, and before the polymerization reaction is
completed. ‘
To finely regulate the color tone of the resultant
polyester, color tone-regulating agents comprising at
20 least one member selected from organic blue plgments, for
| example, azo-, triphenylmethane-, quinoline-,
anthraquinone- and phthalocyanine-based pigments and
inorganic blué'pigments can be added to the reaction
lsystem during the preparation procedure of the polyester.
25 In the process of the present invention, it is not
necessary to use, as the color tone—regulatlng agent,. an
inorganic blue pigment containing, for example, cobalt
which causes the melt thermal stability of the polyester
 to decrease, as.a matter of course. Therefore, the -
30 polyester obtained by the process of the present
invention is substantially free from cobalt.
In the polyester obtained by the process of the
_present invention, the L value as measured by a Hunter{s
‘color-difference calorimeter is usually B0.0 or more and
35 the b value is usually within a range from ~2.0 to 5.0.
When the L value of the polyester is less than 80.0, as
‘the whiteness of the resultant polyester is too low, it




‘val ue) of film%st%%egi‘?%‘éelmagsﬁé

(Model 5570, nuiwépeasees be bblf‘éé‘tef”fﬁéf“!'i’@@tﬁességacﬁocggegg{fa| ysand

- 24 - acolor-difference meter and Hunter's L val ue an@ $n&y3#806of the
surface of the plate-shaped pol yester test piece, was neasured by a o
'Hunter's color-difference neter CR-200 nmanufactured by. Mnolta Co., Ltd.
The L value neans the 5 lightness and shows that the |ightness of the test
piece increases as the nunerical value in@zases, while the b value
represents a yellowness and shows that the yellowness ?f thF testdplece _
i ncreases as the_b_val I ncrease 10 (3) Color tone (L value an ,

va Eée §°| Aabi Aghtphevhiagnassy moddednt ed
pol yest er fiInsanhiehehwhnhhrcandbéhputesutblﬁge t egheRi €68 ﬂasalue 1s

' ' b t d t ai ed at QC for
mmutes, 15 oofarcenahor2 fe babrBraitincniudnres Bundbirach AGW mdel
CM 7500 manuf acY®tbewishctipher Coonelbdt)a bldlshetaloronoast iatireasasal ys:c S
ntrations o
and then he b(ynuéh@goé‘hePthﬂhorwlent@ﬁe a?gi]?gﬁ‘g& Edgogngl,eg BFSpar ed.

titaniumand 20 horus atons In thé ca € ex
a dried cat al yst? é f%°ﬁh§hn69ﬁ?édt@%ea9fsbbﬁnrﬂgubtengrpquestescope

the concentration of titanium.a horus atons I n t was
det er mi ned by (RYAGHLRR r@%eﬁ?gﬁ@g actigle ni cFoanhl yabue(xfnthebdel

' EMAX- 7000, nanl{ﬁ@byes*e@h:b@bth‘bﬁécbab}setﬁ@kp@di@eséﬂt&f%tﬁﬁgﬁggﬁggﬁt ?at Ihgn of &
' | ect cope surenment o
ggapgnguaF caiiévl %fsp¥%%?ﬂﬁgﬁ%q§g§?€wmoﬁﬁan%? rPapblGRLRELY sanpl es

wer e heat - nel t&?ife)fﬁlaablﬂmﬁ noam oo £ whaiide athmlhiﬁle@h]rs]@@cigrepragéfaglf $ I ?L
surface was na S pres en,the conc ation o e
netals in the %ﬁi{fspem énflo&de eorgn%ongic}dsoy u’gq f"li’ﬁ{ﬁ’escent

‘X-ray analysi s Rypierakky fxerl 0 3@ 70E 4. %enufactured by ngaku Denki Kogyo
K. K.

The L value and the b value of the polyester
'15 obtained by the process of the preéent invention are
measured in the following manner. Namely, a sample of
‘the polyester is melted at 290°C under vacuum for 10
minutes and is formed, on an aluminum plate, into a plate
form hav1ng a thickness of 3.0%+1.0 mm. The resultant
20 plate-shaped polyester test piece is immediately quenched
'in iced water, dried at 160°C for one hour and then
subjected to a crystallization treatment. The resultant
plate-shaped polyester test piece is placed on a white
standérd‘plate for regulating a color-difference meter
25  and, then, the color tone of the surface of the plate-~
. shaped polyester test piece on the standard plate is
measured by a color-difference calorimeter, for example,
Hunter's color-difference meter CR-200 manufactured by
 _Minolta Co., Ltd.
30 The intrinsic viscosity of the polyester in the
' present invention is not specifically iimited, but is
preferably within a range from 0.55 to 1.0. When the
intrinsic viscosity is within this range, the melt-
‘shaping procedure is easily conducted and the shaped
'35 article obtained by the melt shaping process has a high
mechanical strength. The intrinsic viscosity is more
preferably within a range from 0.60 to 0.90, and




|

(5) Tensile strength and ultimate el ongation of fibers 16 JPaHIAA%%006 - 25
The tensile strength and ultimate el ongation of fibers were, nmeasured in

~accordance-with the procedure described in JI'S L1013. (6) Haze (bottle

body portion) After the beginning of injection nolding of a preformfor
formation of a bottle, any one piece obtaineyf —after 5 shots was taken as a

‘sanpl-e -and “sanpling was conducted at a center portion in a |ongitudinal
‘direction of the body portion of a freforn1nolded pi ece. The haze 10 of

this sanpl e wasPREhRiGREATAY DEehgrabivir 6remt .68t &p, 0.80del HD- 1001DP,
manuf act ured by N'pp@ﬂe£§ﬂ§9@h§15~5iscéglt§bé§ EH@dE@WQeE%EQ)1@”m§?§ﬁ%@%

f|In1(sheet) havérg £ t hi ckness O%ng granul a
pol yner sanpl es®Wi £h*REBET3BUFF eQF méhit © ﬂftﬁrdg9§?°&FlPEOGhﬁoPOiﬁeﬁﬁﬁﬁs

nel t - ext rudi ng t¢ hbeugbsaedein exthud6hlafogﬁﬂﬁb&nt0 a sheet on a rotary
cool.ing dgum and s et _w,t
. conduct ed at t he pos#*?o&gigggkgfoﬁ?g %%?gt

Sanpl i ng was
gﬁ SPEgdsB PRSEe of the
resultlng undr sl sberdersatndnt he @ﬁtenoémpheyednmhegaaara&aputgdsby usi ng

turbidity meter,1dbdel 4H nshoku_ K. K.
(8) Cont-ent - of égg%a deﬁéaengﬁ %ggg?er ﬁ%%g§§g§8¥rg£§§e5?bg§ géﬁa?&ed in
a 25 vial and 4%#¥1¥%1§t&hﬂcgﬁlbyt@%@@*@t@reaogelﬁﬂdmfGFTBOtonﬂnaﬂesa and

“then the ContEH&oﬁ%eﬁ@eéﬁ|QG@YQﬁléntffﬁbrS@ﬁpéﬁ &@Eﬁﬁﬁafugﬁg g¥o%§tic
‘head- space gas chro a ufactured Hitac t
trimer ﬁ@unt 3%1 %E i%gra%h ¥ %ﬂ%h%r% 1?Hea9§Y¢ﬁée@faﬁd5& b¥i xed

anount of a grGmwbsaﬂpleswsamlﬂhﬁsh@él@t%ﬁsﬂééeﬂldéﬁ desgRl 5 gpRugE Of a
hexafluor0|sopr€9a ona? hl orof orm. sol ution, f { en this solution.
was. dil uted wi tlﬁ S%m of BFf o T o° e’é’a ‘gh%o%? o Tﬁé\"ﬂ“ﬁﬁ ist feegeds

“concentration (Eﬁblﬂdetaikylémestemﬂgﬂﬁhabéué$pnfMﬁSexémblégtédh Yefigel

per et | on. oNY Y G0k ARl a PG HRckBly 1 A4S BB JPLLL 5L Ur e DY Vters

) and a lo
.15 hexamethylene terephthalate; and alkylene naphthalates,
for example, ethylene naphthalate, trimethylene
naphthalate or hexamethylene naphthalate.

EXAMPLES
20 The present invention w1ll be explained in detail by
the following examples, but the scope of the present
~ invention is not limited by these examples. 1In the
examples, the following measurements were conducted.
(1) Intrinsic viscosity (IV)
- 25 An intrinsic viscosity (IV) of a polyester polymer
was determined from values of the v150031ty measured at
.35°C in an orthochlorophenol solution of a polyester
sample. '
{2) Color tone (L value and b value)
30 : A polyester sample was melted at 290°C under vacuum
. for 10 minutes and was formed, on an aluminum plate, into
a plate form having a thickness of 3.0%1.0 mm. The
resultant plate-shaped polyester test piece was ‘
immediately quenched in iced water, dried at 160°C for
~ 35 one hour and then subjected to a crystallization
treatment. The resultant plate-shaped polyester test
piece was placed on a white standard plate for regulating




16 Jahuafy 2006 -- 2 6 nolecul ar weight fraction was sepHftWaYA45 he peak

was detected. The content of a cyclic trimer .in the sanple was determ hed -
by using, as a standard, a calibration curve determned froma standard

sampl e of the cyclic 5 trimer. (10) Thermal stability of film The value (A)
of the intrinsic viscosity of a biaxially pgiented filmand the val ue (B)

of 'the intrinsic. viscosity of granular polyners used to formthe 10

biaxially oriented fil mwere neasured, and then a value ((B) - (A)) was

“cal cul at ed. The3sSRPPE-AA{ERGENAE Paites @pE) HungAy)' swili hialuchend dngemFueom

0 to-.0.05 is paft i@l 8uk¥asHPBE ehel PIERY Eaped FldabeMidS t}ife{éé‘”p'e
having the valu Aa) 15 withi %.a ran g%roﬁyoyoﬁﬁteo 0.1 1s'sTightly

B) - _ ) .
inferior in thg’F(ﬁéf“éEPH%?gﬁi PY &nHUPKETS Enft it auenommes 4 BR-2q0) )
of nore than 0.hansafaotaredr bynMihetal cel.gbikid.y. rhe ElvdRuemedndangsit

' d I nni ' ter | yester, sanple was fornmed into
chi pe. the 20 LESHTRERE BRToEPEP e CHBR Hhca Lobeaenm St bl ke Ha@iece

mel t - spun by extingdeageshasugheanspemdicad spilnﬁeriabrw'rﬁshs_s ,12qlr¥1q|e€‘§;}{c?a\;;i ng. a
hol e di aneter o 5 XLT US| rate.of. 600 N, for ays.
The hei ght of,t%gQP%ygggkg%egtge%ogégiggpﬁ%%-8§dagggﬁﬁegqﬁﬁwﬁhﬁﬁy of the

. 25. extrusi on KBléowpepHeoEpthfnetestwniesraduceeastise asarder b tvedueei ght

-of the layer ofihBeedepgsit, the nore a bending phenonenon of a

fil anment -shaped regam of the extruded polyester nelt occurs easily,
resul ting np_dégﬁegggérfﬁ?ﬂ%b(PiY?lBP #he éoV?égﬁérprﬁéﬂﬂis,'the 30
hei ght of the l|ayer aftése peposiwabomngad BY lﬁﬁiﬁatﬁﬁ?ngi%ﬁ'%ﬂ%&ﬁkﬂl an

i he f LI 't ' ter. anpl e I) Preparation of

Lt ani um compounaroaspgiues et PRI erbh PiRek ahdl hed nevi ting
‘means for nixi ngesheptene ewas enypietaslizeinhy 21Regtotreaith¥henanglaycol and
10 g of acetic FgL 4Rl nLPNEE% 8N PsdO0cI2BY0Y 2998¢es, and then the

15 color tone of the test piece was measured by using a
color machine (model CM~-7500 manufactured by Color
Machine Co., Ltd.).

. (4) Metal concentration analysis _
';n the measurement of concentrations of titanium and

20 phosphorus atoms in the catalyst in the examples

' prepared, a dried éatalyst sample was mounted in a
scanning electron microscope'(Modei 5570, manufactured by
Hitachi Instruments Service Co., Ltd.) and the
concentration of titanium and phosphorus atoms in the

25 ~ catalyst was determined by using'an energyrdispersive X-

' ray microanalyzer.(XMA, Model EMAX-7000, manufactured by
Horiba Seisakusho, K.K.) connected to the scanning
electron microscope. '

'In the measurement of the cohcentration of a

30 residual catalytic metals in the polyester, granular
polyester samples were heat-melted on an aluminum plate
and a molded specimen having a flat surface was made by a
compression press, and then the concentration of the ‘
metals in the molded specimen was determined by using a

35 fluorescent X-ray analysis apparatus, Model 3270E,
manufactured by Rigaku Denki Kogyo K.K.

'(5)-Tensile strength and ultimate elongation of fibers




- 27 the mixture was stirred, and then 71 g of titani un $28e%3908xi de was
gradually added to the m xture to prepare a transparent solution of the
titani um conmpound in ethylene glycol. Hereinafter, this solution will be
‘referred to as a "TB' solution". The titaniumconcentration of this solution
was neasured by using fluorescence X-ray.- Aga result, it was 1.02% :
Preparati on of phosphorus conpound Ina 2 liter three-necked fl ask

equi pped with a 10 neans for,mxing contents under stirring with heatlhg,
656 g of ethylene gl IRDIteRELEPFHEANIED| podedlbimabet ehgngetid@OGEW t h

stirring. Upon ﬁmewlw@ﬁe trhea $EPBET 8k UsScorddnde gwﬁzi:hf@ﬂe' g%%bdﬂQQSphat e
was added and t {ﬁL&) was d|s$olved by heating wth rring to obtain
a 15 transpare oM ki BE943r  this solution mnll be referred to

as a "P1 sol utu(cfny Heuree piisctt g lﬁlzﬁdjiaib@i'ﬂﬁén)'rhe tenperature of the P1 -

sol ution gabout 690 0 ntrolled to.100C with stirring and 310, g -of
the TB Zogsolutlon Was gra&haq? TR o, l%ﬁ?%ﬁl?ﬂemeiﬂﬁPgtPgnaof t he

addition, this Hr@RQﬁfbrf@ys&maﬁasomtmfr@cb@tthe taﬂpebﬁéupeeeé &B0&i hea
one hour to. co m.co ound and the
e NG ol L36dd %1@&5"‘5 h@frﬂéi | SAMPLINgG wag oc

phosphorus conpound. The mxing ratio
sol ution was c&RAFBGtES @F thsentrr rmsafrlcpzatm @flOMD‘smenai di pestion

titani um at ons dreaarEe bty poEiod &gl 4 agf‘ﬁef&afﬁ:trh&fﬁé’& Oﬂfééeex' '?fl@fjhéget he
form of - flne §ﬁ§§|t be ause the reaction product is 1nsoflub in :

et hyl ene 91 yco® Wash IS BHITR K LRI 15Rg | & ttwébséltyramet@r,m te

Cturbidity. Hereaomm‘ll em-ndumrc,ahﬁmﬁﬂac@uﬁww QM hoh @@néﬁ&f‘eﬁrﬁdxto as a-
- "TP1-2.0 cataly%t az T%ug é#} reaction deposit in the TP1-
catal yst, a por |on & e p03|t was used as a sanple and t he

“sanple was fil tered;sjnhruth&lgn,@l ff,_ltngr %é@wl{&ﬂfﬁ%lﬁp&%pom eS&évbg%hed

thereby to collect the reaction deposit as a
with water and¥@si &@derhy ﬂéﬁﬂqgrﬁ§QQH%ﬁﬁ(ﬂ@kﬂﬂﬁﬁﬂsamm%eaGWﬂbmumeqt2006 -

28 15 treatment in a dryer at 150°C for 6 hours, melt-extruding
through a melt extruder at 290°C into a sheet on a rotary
coollng drum, and solidifying the sheet with quenching.
'Sampllng was conducted at the position free from
scratches on the surface of the resulting undrawn sheet

20 and the haze of the sample was measured by using a

turbidity meter, Model HD-1001DP, manufactured by Nippon
Denshoku K.X.

(8)7Content of acetaldehyde
A polyester sample was freeze-dried, charged in a ‘
25 vial and left to stand at a temperature of 150°C for 60
' _ minutes, and then the content of acetaldehyde in the
sample was measured by a head-space gas chromatbgraph
manufactured by Hitachi, Ltd.
(9) Cyclic trimer amount
30 A pquester sample was ground in a grinder and a
fixed amount of a ground sample was weighed and dissolved
in a small amount of a hexafluoroisopropanone/chloroform
mixed solution, and then this solution was diluted with
chloroform to give a sample solution having a fixed
35 'concgntration (50 g/liter). This sample solution was
subjected to gel permeation chromatography (GPC, Model
ALC/GPC244, manufactured by Waters Co.)} and a low-




subj ected to anal ysis of the el ement concentration using'®JayaRig008

~anal ytical nmethod. As a result, it contained 12.0% of titaniumand 16.4%
of phosphorus. The nolar ratio of phosphorus atons to titanium atons was
2.1.. .5 Furthernore,, the reaction deposit was subjected to solid NW
analysis. As a result, the following results were obtained. In'the

measur enent of C13 CP/N%S (frequency: 75.5 Hz), disappearance of peaks at
chemical shifts i m .20 ppm and 36 ppm derived from the butoxide 10
structure of th%.?%%4?%t?§bﬂh§xﬁééchégnoﬁéérseﬁaramewhandhﬁasupem&nham

P-31 DD/ WAS I ediwesioyed 121rfie HebneanBeye Ghepbeat 2ililerP9ak A2 BagL N ch

has never been pres I h_cqnyenti onal nonof auryl phosphate,

it was clearly ton ???ﬁmﬁ??gnP¥h8§éngnaﬁ§tPcﬁFaPé§€ﬂbsatﬁaﬂlb5ath9n

- reaction deposi¢umbt alelestrininédi Sromagpseas@atai Bam ?1e”%¥ Rheduel:19Rt ai ned
by the re Ctloqtéﬁﬁ‘ Jgen the titanium conpound and the phosphorts conpound.

(Exanple containing catalyst was prepared in the sane 20

procedures as il Exfhenal %tahpllthabfnﬁnbhutyl phosphate was used in

pl ace of nonol auryl nonobut hosphat e was
di'ssol ved in 537. g 8@“9 E :eng cho dgrrhgﬁanﬁxfﬁ s%%?u?ﬁoﬁ) and then
435 g of the TH%Hakk prn%enh. efiim thsthelualue #Bg blietR& resultant

m xture was subjmatiathi® e [ X o] t 2_solution
_ ki SEPEY | G- ﬂgﬁhl %D?%ﬁégé ufbqg Eﬁhgé ﬂo#ﬁ

- to the T?Osoluh1on wagﬁgconlrolled SO hat ratro-of
atonms to "tita Wkﬁ%ﬁ¢wﬁ@@$ureﬁe anduthenta vahuéi on

mxture |iquidwa) -beagf afa®od Do@Baged TP2- 2. 0 30 catal yst". The heating

tenperature for the %§%§ 70C and the reaction tinme was one hour.
- To anal.yze this rea 1o gt B%% av%?%eﬁhﬁ ug he(B) esufBhht within i the

~ 'sol-ution was fidanseed i dlugrp aD.fOSt:es piﬂddtgl&rh?sﬁupﬂﬁﬂéﬁglﬁigi@eﬁﬁaﬁ m

th by t I e8Gl 13 t
vvagh:dyv\iohcalat er 3*&8;] he aﬁ%?qu; 50 Vfrh% leﬁ'%n’é%fuecb%bﬁ??gé?b\h\aif
u

the resurfant l""_ééé‘thf’oﬁ d’éﬁ’dbﬁ tENRm Q@Y drudryl 2096511 @0t 1y ofmifiet bokr i 1n t he
sane nmenner as thermeatRblil ASy and the sample having the value ((B) -

(A)) of more than 0.1 is inferior in thermal stability.
(11) Layer of deposit formed on spinning spinneret
After a polyester sample was formed into chips, the
20 3 resultant chips were melted at 290°C and the melt was
melt-spun by extruding through a spinning spinneret with
12 holes having a hole diameter of 0.15 mm at a extrusion
rate of 600 m/min., for 2 days. The height of the layer
| of a deposit formed on an outer periphery of the
25 | extrusion hole of the spinneret was measured. The larger
“the height of the layer of the deposit, the more a
' bendlng phenomenon of a filament- shaped stream of the
extruded polyester melt occurs easily, resulting in
decreased formability of the polyester. That is, the

30 ,.height of the layer of the deposit formed on the spinning
spinneret is an index of the formability of the
- polyester. |

[{Example 1}
. Preparation of titanium compound 3

35 - In a 2 liter three-necked flask equlpped with a
means for mixing the contents under stlrrlng, 919 g of
. ethylene glycol and 10 g of acetic acid were charged and-




result, it contained 17.0% of .titani um and 21.2% of phd8pRBY4¥ 2006 he ol ar
rati.o of phosphorus atons to titaniumatons was 1.9. 5 [Exanple 3] A
catal yst was prepared in the sane procedures as in Exanple 1, except that
‘the conposition of the TPl solution and the additive anount of the TB
solution were changed as follows.” That is273L 3 g of monolauryl 10

" phosphat e was di ssolved in 594 g of ethylene glycol with heating to-
prepare a P3 solution, and then 375 g of the TB solution was added to the
sol'ution and t A& HEHWRE Was Tohied ecand phepaft @ ofatitaniumxture
liquid. The nivdtihtdeRidd dde &&&%H&O@dét@dt% Jﬁesﬂi%ﬁ:?é‘ ygs 15

controlled so that the nolar ratio of phosphorus to tirtanrum at ons

becomes 1.5:- H@rrﬁﬂ“?d:feféf tlfarfésl?aé"seiﬂf%ﬁﬁ)lu‘ife%’ét?%nt%x'ﬁh’ﬁén}%lﬁ@ﬂmlmd be
referred to as im sy lletre ghtadlyst "Heﬁ@@é@i@r@tl@@s A &P Y8 twIBE be

prepared gn the. qcedures , exce t that the _
(F:)omgom tion of te%%% SoITt i nﬁlgqms?%‘gg(la%‘wﬁl tiv NYiMt he TB sol ution
were changed genfasintoveticthaif i8Il bén rmmhmég{dmr@cﬁlasjah@éﬁgvgz

di ssolved in 6 o t i n are ‘a

sol ution. Then%aé%(%"%ﬁyi%%ﬁgo%ﬁ Ygonlhevégl a‘bl?é ‘gast% 6%%1 ution and the

reaction was &&SPadiadda ure liquid. The mxing

‘ratio of the P4 sol uti quﬂﬂ&%W@%&i&&oﬁ% %gntot{]aé the

nmol ar r @O of phosp&lorus atons to 30 titani um atons

Her ei naf t FEaNss HAG AL X iMgh Qe TH StUndeT | et B9 |wieh rgatdnal to as

a "TP4-3.0 catsleyst ‘o lf [&wmﬁd:% l@lyldmaweesacdnﬁgéf&sssi%juddwéé&l;%rrf%%&gof
-an ethylene 35 ¢ al;te thal i,c acid _oligoner reside
prepared by m %oné)é 5 G2 pe - tyq'} RO Y3k afcitdie \ampepstgins,

et hyl ene gl ycol34uﬁd@r dﬂmwmidu@ydn&:hlfsp}mtwarvyas?(&ﬁied hd retietgiedeat
255C under | ATOLER! ALKRING by HSRIYP Wi JEAnG {JEhdAIG ' 2
.nltrogen atnDs ere whi
_ transparent solution. Hereinafter, this solution will be
referred to as a "P1l solution".
Preparation of catalvét:
The temperature of the P1 solution (about 690 g) was
controlled to 100°C with stirring and 310 g of the TB
-20 solution was gradually added and, after the completion of
‘the addition, this reaction system was stirred at a
temperature of 100°C for one hour to complete the
reaction between the titanium compound and the phosphorus
compound. The mixing ratio of the Pl solution to the TB
25 solution was controlled so that the molar ratio of
- phosphorus atoms to titanium atoms becomes 2.0, The
 resultant reaction product existed 1n the form of a flne
dep051t because the reaction product is insoluble in
, ethylene glycol, and thus the reaction mixture was in the
30 ~state of white turbidity. Hereinafter, this catalyst
- dispersion will be referred to as a "TP1-2.0 catalyst".
To analyze the reaction deposit in the TP1-2.0
catalyst, a portion of the reaction deposit was used as a
sample and the sample was filtered through a filter

35 having a mesh opening size of 5 um, thereby to collect
the reaction deposit as a solid, the deposit was washed
with water and dried. The resulting reaction deposit was




stirring the ol i goner, and then both compounds were est@rieltay2998r 4
hours by stirring the reaction mxture in the reaction vessel while .
renovi ng water and ethylene glycol produced by the esterification reaction
and the oligomnerization reaction of both conmpounds fromthe- reaction
system and thus the reaction was conpl et-e®8 The esterification degree was
98% or nore and the .10 polynerization degree of the ester oligoner thus:
obt ai ned- was wj t;hi ange_from abou to 7. 225 g of the ester ol igomer
obt ai ned by t h}%s‘g%%‘?%?‘?‘? i Qgt ?%%f¥%é%t ?15ngvﬁseZﬁﬁ?ﬂ@dgi’ﬂcsnﬁb’%&ﬁdé‘%&ﬂi on
reaction vesselamriM®. 8321 gtfal heethodni unphospballys 1% eeaghiiaedconmpound
(TP1-2.0) sol utjpngpr ' | . xed, as__a polycondensati on
catalyst with t%en%€t§€a£§€?%gﬁgﬁ. 8%??é&érgfrghagPHPguFéack%San &fem
using a stirrifRtie s, phorpheses | ahomenper bi trriwasatomsewasd2 . dtepwi se
from 255 50 28Gkn@¢Kbrmbrd h%ﬁ@”?eéé@ontﬁé?ggi{:e@gg' QHP@E%@@E %owggtl id

e a an i

reduced stepwi se fromthe anbient atnos | cpressure
pol ycondensat i SH'R r@R2IYDH of Ahe? 5ol bl i Goeefoldevwinaduesudtahiveee

renoving wat er atsichiidy) enen otlys GheRs@EMRER L byrt 8e3 ePIMEINFdeRaaLLARY
~-reaction of th$ﬂ§ g% ol i goner. The 25 $§ch%£densatlon,reactlgn trn% was

110 ni nut es. eﬁir %ﬁﬁuﬁﬁﬁf%ﬁﬁﬁ%ﬁpfﬁ 2¥fS cdhaeherniral phagtsoanvdd
checked by nonigmei 2P gppmahdipds i mom tdet heed sfromi BeWdE6xidet he reaction
system agpg the ' e he. pol ynerization,degree, of
the 30 rggultiﬁ% po.$g§%é¥??§§%¥§gﬂg'%%%?5%%£%%b$ é%a%hgﬁs?ﬁgﬁ?ron ﬁi?gﬁre
in the system REALHMRNGIHo BT \Pekt rRRIGEAS t freumgdney: ek2t ubli Hy) poat hew of

the reaction veasaliddt Gheestiadld I uhn ! honidhengxtuded feact jon. mjxture
streans were solidified wth cooling and then cut to prepare 5Ygranul ar
“pel l ets havi ng ‘& FAMARIQRAL gro ryl nphogpRate: ryasi ebgeseedi t yI€l V)

val ue of pol yetwid eieeardlsy ejitifiatad® #¥brh h@aé@é%ﬁé’ﬁyf‘ié&l‘r eé‘\@ﬁt% glg gnd
~the 16 3§ uary ,2006 - 31 coptent, of dlgﬁgglene_ggfco DEG was. 1. ,% y
Nass. h respte qaFHiRs RASTorRPTamMeEd 1) thigeexamphadcortains val ue
was 1.0. Wth respeatodurt hbtcairdd/the 4Hd ateaction between the titanium
o compound and the phosphorus compound.

(Example 2]

A Ti/P-containing catalyst was prepared'in the same
20 procedures as in Example 1, except that monobutyl
phosphate was used in place of monolauryl phosphate and
- 28.3 g of monobutyl phosphate was dissolved in 537 g of
-ethylene glycol under heating (P2 solution) and then 435
g of the TB solution was added in this solution and the
25 resultant mixture was subjected to the reaction. The
: mixing ratio of the P2 solution to the TB solution was
controlled so that the molar ratio of phosphorus atoms to
titanium atoms became 2.0. Hereinafter, the resultant
reaction mixture liquid will be referred to as a "TP2-2.0
30 catalyst"”. The heating temperature for the reaction was
70°C and the reaction time was one hour.
To analyze this reaction deposit, a sample of the
‘resultant reaction solution was filtered through a filter

- having a mesh opening size of 5 um, thereby to collect
35 the reaction deposit as a solid, and the deposit was

washed with water and dried. The analysis of the element
concentration of the resultant reaction deposit was




except that- theSol 4

“January 2006 - "3F

concentrations., the titaniumconcentration was 13 ppm afft@ueNe9Rosphor us
concentration was 16 ppm The DEG content was neasured by deconposing a
sanple with hydrazine hydrate and subjecting the deconposition product to
gas chromatography (Mdel "263-70", manufactured by Hitachi, Ltd.). The
measuring results are shown in Table 1. 10 4%xanple 61 In the sane
procedures as .in Exanple 5, polyethyl ene terepht hal ate was prepared,

-_ h h h duct P2-- 2. | uti '
o opared i n xS AR O RRHR FERRbL CRRORBERORELE dar afpsE and the

char ge anount t#ﬁﬂ%&#:m@t @05©@lgedThé Opobﬁcbmdensamlandreacn%onftlne was

e O o ElBalieRys Thorke/ HLUE PheREl 01 BHLEBROLELCRNEAR! 3L AN Lhe

‘reactlon mxture vvas 0.

t he cont ent of ene BEG) was
1.3% by nmass. VV%W@#%EEmﬁﬁoﬁﬂ ¥aSthe9eol or tone, the L value was 81 and the.
b value wgs QO B. VV@ﬁkéﬁgp@cj to the catalytic netal concentrations, the -

‘titani um concentration was, 12 ppm and the phosphorus concentration was 15

ppm - The neasuring resSAtaL%FE @%ﬁmﬁr?ﬁaqﬁﬁlén1th92§aPEx§ﬁ9P§d¢FeSna$hen

same procedur esesmpTe Ekﬁrmhﬁefét @@éyethal Qﬂﬁpoéﬁ’ﬁ@@ﬁtbﬁl gh% ‘é@% plf epar ed,
sol uti on

a h ys reaction ro
.prepared i n EXanpl e léyvéigd@@% %Eévﬁo?§85ﬂ efl aF#%nT§038§P£F9§tW%ﬁ% t he
charge anount tdl@anagdd vas Ohblheresl. tdTh®t413,g3lThegpofymondeaaﬁylon

© . reactionygine %%béﬂﬁﬁ%ﬁ“%aé(Hﬂ§§51géau%ﬁtﬁ9& E?goégﬁgégg g?gcé ¥Lgne

terephthal ate, the |V value was 0

“weight. Wth rd§ckng & RERALR 2 ohe, sehetient saduthens33s gndfttieb

val ue was 1.8. ﬁﬂtdbldﬁﬂﬁﬁﬂwéé)ad&@ﬁcﬁéaiﬂé'§ofﬁ£§$nCQﬂﬁeEﬁéafé99§1?%he

titani um concentration was 8(§pn1and t he phosphorus_ concentration
R $RATSRr } nERRESLPR stb¥BuUEA ohAaRAd TabThe 1.

[ Exanpl e 8] | nmm@mw@mﬁwm BS soliXPow| €0 Sth@OotyeEhYhED8n was
terepht h%a_te V&%‘zt%ro%ﬁaerc? oetﬁggptttgarao]t.ar ratio of phosphorus atoms to
: titanium atoms becomes 1.5, Hereinafter, the resulting

reaction mixture liquid will be referred to as a "TP3-1.5
catalyst”. '
. [Example 4] ,

20 | A catalyst was prepared in the same procedures as in
Example 2, except that the composition of the TP2
‘solution and the additive amount of the TB solution were
changed as follows. That is, 33.0 g of monobutyl
phosphate was dissolved in 627 g of ethylene glycol with

25 heating to prepare a P4 solution. Then, 340 g of the TB

' solution was added in the solution and the reaction was
conducted to prepare a reaction mixture liquid. The
mixing ratio of the P4 solution to the TB solution was
controlled so that the molar ratio of phosphorus atoms to

30 ‘titanium atoms becomes 3.0. Hereinafter, the resulting
o reaction mixture liguid will be referred to as a "TP4-3.0
-Catalyst". | '
[Example 5]

In a reaction vessel in which 225 g of an ethylene
- 35 ‘glycol-terephthalic acid oligomer resided, a slurry
' ' prepared by mixing 179'g of high-purity terephthalic acid
.-with 95 g of ethylene glycol under the conditions




5 titani uni phosphorus reaction product (TP4-3.0) sol utidf Jepray2088 in
Exanpl e 4 was used as the pol ycondensati on catal yst and the charge anount
t hereof was changed to 2.277 g. The pol ycondensation reaction tine was
changed to 120 minutes. In the resultant polyethyl ene. 10 terephthal ate,
“the 1V value was 0.52 and the DEG content- 3@s-1.3% by wei ght. Wth respect
“to the col or tone, the L .Value was 81 and the b value was 0.7-. Wth
‘respect to the_cat st ne%al Qncentration, the titaniumconcentration:
gﬁ% Bof

‘was 38 ppm and THe" ngeﬁpﬁﬁF @Wb¥ﬁ§ﬁmﬁ$m9§ﬁﬁﬂﬁlc[G@ﬁﬁéﬂiﬁlve
Exanpl e 1] In twessfed atoaeddxeﬂ agtien ilxanplie rog @@ while

-er epht hal t that % i on ant i nony
Efrgglgea ?Leergéfgﬁgﬁ [§g8|8wgggﬂ§§d 3§% %fﬁ 3P§§0ﬁﬁ@ﬁ§ﬁW@§nw@£?alystoand
the charge annuﬁﬁtehefeeﬁ owes 4. BBugsaby, stirtiemnene r@at2ica Afixdu2d% -
SOl ution- @"f t riﬁrE£ﬁ|¥| rQQQ‘EEBﬁt Geggegt Q}lltlﬁ r%glngorﬂﬁggﬁdgﬁg Figﬁlene

stabilizer, in the reaction m xture Solu
reaction time waty4ab Rredvesd by the estesddlicantopolrgechybanand the

terepht hal ate, éDﬁgéﬁbﬂﬁbHﬁlﬁﬁsrea@t§gnaﬂg BB%hDESmggﬁhég Vam %P%@bby

weight. Wth res ect to the col or tone, val u and
valge was- 3. 5. UFERtIRRpREELE! ( AR cEF&FyFPE FeegtioBowesncempilohed. t he

anti nony concenThaIe@ﬂemﬁslééﬂloﬂnﬁ&@réédwhbesBhoéﬁhﬁbQé RRACEREr ati on.was

' Conpar ati ve Exanp

g? Pﬁnlhe same % %im%gres ggﬁSﬁgégﬁépggnghepﬁﬁ§gfhQﬂéﬁ%meFegBBﬁtﬁ%ﬁ%}@edas
prepared, excepras haithie FBrsoget foom 350pte5ated7|n Exanple 1 was used as
a pol ycondensation Cfggj¥s6faggetggt%gﬁég§ggﬂgg %gﬁggbeG 0.258 g. The

jol ycondensation reaction tIme was ¢ Bifuary 2006 -
'23 yIn t he reSLﬁﬁ%ﬁﬁlﬁkﬁ®%%%&léﬁ@CtQQEpﬁaaacaaegedhenlu palyeondass & bEn and

t he DEG contentré/wtﬂo&%@é'sé\ﬁ?laﬂé oVYééﬂ ?r8§p€ﬁé {:9%:!'51;}?}_1'&?%9{’5 ”:?%sthe L
val ue was_81 and the, al u E met al
5 conceni?atloﬁeﬁqﬁﬁqqt%ﬁWQﬁH%%n&%%%T%t?bnsﬁhg ignpprepared in Example

1 was mixed as a polycondensation catalyst with the ester
oligomer. Wwhile stirring this reaction system using a
 stirring wings, the reaction temperature was lncreased
stepwise from 255 to 280°C and, at the same time, the

20 reaction pressure was reduced stepwise from the ambient
atmosphericpressure to 60 Pa and the polycondensation
reaction of the ester oligomer was conducted while
removing water and ethylene glycol produced by the
polycondensation reaction of the ester oligomer. The

25 polycondensation reaction time was 110 minutes.

' The proceeding degree of the polycondensation

reaction was checked by monitoring a load applied to the
stirring wings in the reaction system and the reaction
was completed when the polymerization degree of the

30 - resulting polyester reaches a desired degree. The
reaction mixture in the system was continuously extruded
through an extruding portion of the reaction vessel into
a strand form, then the extruded reaction mixture streams
were solidified with cooling and then cut to prepare ‘

35 granular pellets having a granule size of about 3 mm.

| The intrinsic viscosity (IV) value of polyethylene

terephthalate in the reaction mixture was 0.52 and the




The measuring results are shown in Table 1. [Conparati ve!CEaatpe08f | n thg |
same procedures as in Exanple 5., polyethylene terephthalate was prepared,
except that 0.258 g of the TB 10 solution and 0.574 g of the Pl solution
“prepared in Exanple 1 were separately charged as a pol ycondensation

catal yst, without reacting themw th each-oBher. The pol ycondensation
reaction time was 110 mnutes. In the resultant polyethyl ene

epht hal at e, valaue : 15 0. 52 and the DEG content was 1.3% by -
&Eféﬁ? Wih r*é?%*e‘%?{tt oo Bt dend 0 ,YCPSre (PEF| ¥&sSwds 381 bxn@asise b
val ue was 3.5. With respect to the cailakrystioniet ahe ¢ORGARE kls0m3, ahhe

i tani-um ¢ ti and,.the phosphorus concentration was_14
ppm The. measur ag P20 SE e T8 Bt ATRREE FO (AnEAtaLyriCERRBLe

4] In the sane %3%6%8&Fé§18§5hntEﬁa#éﬁénapmpcbWQEhykaméontaaepthpbﬁtQnﬂas

Y 8 isgl Yhisoneprepared, in Example 1 and .
58, o bRt shob b Rese Yo g L
“pol ycondensat i oo cAEaPPEEd BﬁwgﬁEOPEQ§EP8nas?§@§ﬁﬁwﬁ@hbuh¥dgaennag t hem

Wi th each otherhydh@tpohydoadbﬂsﬁtﬁﬁg tﬁacabeﬁP bﬁgfggﬁtﬁggﬁegggFégg%ég
' . In th ng, terephthal ate, | as.
.(r)r-l ggt :ﬁd tEe D%é{’gﬁ%‘téﬁg‘gﬁ)gﬂﬂgh‘ié%&) b§5§1§i5§ht. mAPYhaFEYEREt bY olihackd) or
" tone, the L vt has BheamdasheingvabselwasadeOshywhhinesgees {9 the
: catafytigonetal conceph LA igngaathe titanium concentration was 13 ppm and

' i esults are shown
t he phosphorus. concentratT on s 13 ppm The neasuring resu
“in Tgblepli 35 [ Conph# ath@esEmenpreceflures easainobxahptat &) ysélyéthyensane

, - ' epar ed,
D Sone G SR dee baea oL 48, BRUBEY 00l 1000
“pl ace ‘of monol auryAn ‘Hﬁo@h}b ROTuf eramether prodnet cORPOLHIS) aﬁomm[‘d
the reaction qorpdredsiNeELaBPPOIRM/AS &OEH0NS. tRe \?Xfolﬁycﬁ)ﬁét?r#ét(n%&qy
phosphat ?5""6‘5 %ﬂ)}@td At 51‘*?1'29 gcl?grgeé h!rllgt?r?t gtlzl%lglqéof 'vgas Oe.a593 gg. The
sol ution) and g . i
- polycondensation reaction time was changed to 105
minutes. The IV value of polyethylene terephthalate in
the reaction mixture was 0.52 and the content of
'diethylene glycol (DEG) was 1.3% by mass. With respect -
20 to the color tone, the I value was 81 and the b value was
0.8. With respect to the catalytic metal concentrétions,
the titanium concentration was 12 ppm and the phosphofus
concentration was 15 ppm. The measuring results are
shown in Table 1.
25 _ [Example 7] _ ,

- In the same procedures as in Example 5, polyethylene
terephthalate was prepared, except that the
titanium/phosphorus reaction product (TP3-1.5) solution
prepared in Example 3 was used as the polycondensation

30 catalyst and the charge amount thereof was chahged to
0.413 dg. The polycondensation reaction time was changed
to 115 minutes. 1In the resultant polyethylene
terephthalate, the IV value was 0.52 and the DEG content
was 1.2% by weight. With respect to the color tone, the

35 L value was 81 and the b value was 1.8. With respect to

.the'catalytic metal concentrations, the titanium

concentration was 8 ppm and the phosphorus concentration




of the TB solution was added to the solution and the ré&clangaybgo
conducted. The reaction tenperature was 70C and the reaction tine was one.
hour. The mxing 10 ratio of the P2 solution to the TB sol ution was
controlled so that the nolar ratio of phosphorus atons to titanium atons

. becones 2.0. Hereinafter, the resulting <+feaZt+on mxture solution will be
referred to as a "TP5- 2.0 catalyst". 15 To analyze the reaction deposit in

the reaction nhé u?e a.s g@ e_of the resulti reaction sol ution was
filtered throug PPy PnFCaSER D FERPRESsPFR ShowR iph&pbibe de
coll ect the reaction[Bupwpile 8 a solid, and the deposit was washed with

wat er and. dried. The 0 a S el enent concentrations of the
resultant reaction ég oggtgégg r8 il pg&s|ﬁstﬁ8 §ﬁﬁpﬂﬁn er Padyegb¥lenged

above.  As a restfrerhf a&epesWﬂScanaaHed, éﬁc@ﬁ&oﬁhattahéun1and 21. 0@6of
phosphor us. Thetﬂegﬁi th 0 o, Was 1.
umV? pHBrBQ Qgeiganaﬁoce ureibﬁg ﬁﬂgﬁﬁ

25 Preparatlon e sane
pol yet hyl ene " t%?%gﬂf QIéPeEﬁﬁ§P%?eﬁaWé§ ué%deps thatp@lﬁ@@ngeméathen

TP5-2.0 cat al ywasalystoanaren@reﬂab el BRoAREVENEPESAL|QD CHAS.U5CH,2S @
polycondensatlog geialyst hThe g¥ condensatlon reaction %e was 100
mnutes. In the uPt anfPBoP9 ﬂg? dRBRSEELRPHERAF RiRD tk@ﬁlwﬂ$a¢h@n®ﬁ@

- 0.52 and the DBE® cbhf eminwessl. SPmbyhderehﬁltaﬁﬁhpo ieh® the color

‘tone, thegl val t val ue was 5 th respect to the
catal ytic netafgggﬁggncen aflgﬁg 1 h%aﬁ??é%?%nQC%%c%ﬁﬁrEﬁ?cP@Q%@P@E@%%n1
and the phosphﬁﬁ%slc%ﬁcbﬂtwelgbh Welgit p@mpedhetdﬁwwe”¢6mbrrﬁﬁhélStﬁée

h Tabl Ex
E’J gmr :’ﬂl?l Oﬁ Ofe gﬁ‘é&p‘fﬁ;i aﬁé@ryl Z&Q(ga%ég?o%ﬁj@}éﬁayﬁn er SP%1‘“'ca1't‘?;1l yst
e

‘was prepared; s*t" rmmkwom%%t@%stmedlmnﬁna phosphor us
conpound in pl anen©én TR0l G ryds PO SHHART £nd e Y RLALS té'l?né:é)ﬁ@xoéildgn as
used andlghe reggéléglppm.

' [Comparative Example 1]
In the same procedures as in Example 5, polyethylene
terephthalate was prepared, except that a 1.3% solution
of antimony trioxide in ethylene glycol was used as a
20 polycondensation catalyst and the charge amount thereof
was 4.83 g and, furthermore, 0.121 g of a 25% solution of
trimethyl phosphate in ethylene glycol, was added as a
stabilizer, in the reaction mixture solution. The
polycondensation reaction time was llo.miﬂutes. In the
25 - resultant polyethylene terephthalate, the IV value was
- 0.52 and the DEG content was 1.0% by weight. With ,
respect to the color tone, the L value was 78 and the b
value was. 3.5. With respect to the catalytic metal
concentrations, the antimony concentration was 250 ppm
30 and the phosphorus concentration was 26 ppm. The
measuring results are shown in Table 1
[Comparative Example 2]
In the same procedures as in Example 5, polyethylene
terephthalate was prepared, except that the TB solution
35 prepared in Example 1 was used as a pelycondensation
catalyst and the charge amount thereof was 0.258 d. The
polycondensation reaction time was changed to 95 minutes.




condi tions were changed as follows. 25.7 g of trinethyl 1BH88yaT42896 was

di ssolved in 537 g of ethylene glycol with heating (P6 solution) and 435 ¢
10 of the TB solution was added to the solution and the reaction was :
conducted at the heating tenperature of 70C for a reaction tine of one

hour to obtain a reaction mxture. The mx3ng-ratio of the P2 solution to

" t-he TB- sol ution mas controlled so that the nolar ratio of 15 phosphorus:.

‘atonms to titani onB becones 2. Herei nafter, the resulting reaction .
ﬁixed sol ution ebéeﬁgﬁéﬁ%dPP&Y§§hxlemPGtgrepbabauyxse the anat;gaeet he

reaction dep05|Wasn0LBe aﬁauhh@nbEGT86n8e9t0§h§|XSE% Bysﬁgﬁéﬁt

resul tant . reactk 0 g s filtered throu filt haV|ng a nesh

openi ng size of " g RF© gh%?e%& t8° OF| &Qpey nkh ?e&cYﬁgHe Wago§ilt and sheobid,

and the depositvadsewnshed. Wl.tthaherespédtd{:bedheTBQtémﬁ:Xé'ﬁeggl'é?gd -
ng.reaction it was condu

the sams. 26 maponcSReRat 1bH7, LAS bt aHi IR COnEeRFERCERG HeRossi PEB: ai ned

16. 0% of titani Gheafeagordngotephdspharasshdne inotableatio of phosphorus

he sane
atons to titanium at pAEmMPESative k pLaghon of polyester 30 In t
procedures as in Exagplgﬁg apovye ﬁﬁﬁg ¢ 5 erephthalate was prepared,

except that 0.591 g oF the sapg: QrgcééﬁéﬁﬁsassDnuExmmpbeeﬁarpdlpgthiEEne
above- rrentlonedtepépneﬂyw@ewaésuﬁﬁé%éﬁe@; c¥,|99“£‘ﬁ£el§g@ 285 CLALYSle e

' resuftant
ol yot nyRlne.  ShebRERaR atad Phaff\avar UEhaekl ©obit tor BReb®Rm comt ent was.
- 1.3% by wei ght .EXtitble r bspere sepaheteDy Ghdfied ddea Loy By end@ssigd the
b 16 January 2006: 516 e {h\ spect to the catalytlc net a
- concentrati ons, %g ¥1tan|un1con%%%?+%?| 4y SRR LEheX he PMdsphor us
_concentration v LYgrRgen s Thbomeesac tep trmnﬂW&saIED mhoves N Tablihel. 44
g aaQ resultant polyethylene terephthalate, the IV value was
15 0.52 and the DEG content was 1.3% by weight. With
respect to the color tone, the L value was 81 and the b
value was 3.5. With respect to the catalyst metal
_concentrations, the titanium concentration was 13 ppm and
the phosphorus concentration was 14 ppm. The measuring
20 results are shown in Table 1.

[Comparative Example 4]'

In the same procedures as in Example 6, polyethylene
terephthalate was prepared, except that 0.258 g of the TB
solution prepared in Example 1 and 0.335 g of the p2

25 solution were separately charged, as the polycondensation
catélyst, in the reaction system without reacting them
with each other. The polycondensation reaction time was
changed to 112 minutes. 1In the resultant' polyethylene
terephthalate, the IV value was 0.52 and the DEG content

30 was 1.3% by weight. With respect to the color tone, the

L value was 81 and the b value was 3.0. With resPect to
the catalytic metal concentratlons, the titanium
concentration was 13 ppm and the phosphorus concentration
_ was 13 ppm. The measuring results are shown in Table 1.
35 [Comparative Example 5)

Preparation of catalwvst:

In the same procedures as in Example 1, a catalyst
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was prepared, except that di-n-butyl phosphate was used
as the phosphorus compound in place of monolauryl
phosphate. The amounts of the compounds as used and the
- reaction conditions were changed as follows. -
38.6 g of trimethyl phosphate was dissolved in 537 g
of ethylene glycol with heating (PS5 solutlon) and 435 g
of the TB solution was added to the solution and the
reaction was conducted. The reaction temperature was -
70°C and the reaction time was one hour. The mixing
ratio of the P2 solution to the TB solution was
controlled so that the molar ratio of phosphorus atoms to
titanium atoms becomes 2.0. Hereinafter, the resulting
reaction mixture solution will be referred to as a "TPS5- .
‘2.0 catalyst". ‘
To analyze the reaction deposit in the reaction
-mixture, a sample of the resultant reaction solution was
filtered through a filter having a mesh opening size of 5

. hm, thereby to collect the reaction deposit as a solid,
and the deposit was washed with water and drled. The
analysis. of the element concentrations of the resultant
reaction deposit was conducted in the same manner as
described above. As a result, the deposit contained
16.9% of titanium and 21.0% of phosphorus. The molar
ratio of phosphorus atoms to titanium atoms was 1.9.
Preparation of polyester:

In the same procedures as in Example 5, polyethylene
‘terephthalate was prepared, except that 0.599 g of the
TP5-2.0 catalyst solution prepared by the above operation
-was used as a polycondensation catalyst. The
polycondensation reaction time was 100 minutes. In the
resultant polyethylene terephthalate, the IV value was
0.52 and the DEG content was 1.3% by weight. With
respect to the color tone, the L value was 78 and the b
value was 5.4. With respect to the catalytic metal .
concentrations, the titanium concentration was 13 ppm and
the phosphorus concentration was 16 ppm. The measuring
results are shown in Table 1.
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04 0 UW16 January 2006 -- 3 8 As is apparent fron1TabIe_1, t he ‘
titani um phosphorus reaction product catalysts described in Exanples 1 to
4 of the present invention are superior in polynerization reactivity as
shown in Exanples 5 to 8 "and make it 5 pes3%bte to prepare a polyester in
an amount smaller than that of a conventional antinony conpound catalyst,
“and also renarkably r%yettge oIor hu% of the resulting polyester af
conpared with an ant| ? 55tél§s agplg datalyst system nmade of a sinple

m xture of a. tummmw phosphorus conpound. [ Exanple 9]

Pol yet hyl ene t erepht hal | e ared in.the sape procedures as in
Ega%pley-S and haV|ngﬁa% Vggg ué§8$e§ I8F (8r dNdFEXEBPARd loePt S3badves |

produce an undrédf PEepargdenexgeph tha833rdmexh3d bhb@ﬁﬁaké waBdukBE as

atj.o 4 0.to
] £ anent yaronepEHa-dh SoflbAlharihopihed s BoRGIRNET I phoGPhake .
resul ting pol ynereaRBOPRES @f the gampouade ghouwmeilnaildbthe?re’ftfibyanpl es
10 to 121 conditions were changed as follows.

25.7 g of trimethyl phosphate;was dissolved in 537 g“
of ethylene glycol with heating (P6 solution) and 435 g
10 of the TB solution was added to the solution and the .
reaction was conducted at the heating temperature of 70°C
for a reaction time of one hour to obtain a reaction
mixture. The mixing ratio of the P2 solution to the TB
solution was controlled so that the molar ratio of
15 phosphorus atoms to titanium atoms bécomes 2.0.
' Hereinafter, the resulting reaction mixed solution will
be referred to as a "TP6-2.0 catalyst". _
To analyze the reaction deposit in the resultant
TP6-2.0 catalyst, a sample of the resultant reaction
20 _' solutlon was filtered through a filter having a mesh ’

opening size of 5 pm, thereby to collect the reactlon
deposit as a SOlld, and the deposit was washed w1th water
and dried. The analysis of the element concentration of
the resulting reaction deposit was conducted in the same
25 manner as described above. As a result, the deposit

" contained 16. 0% of titanium and 20.9% of phosphorus. The
molar ratio of phosphorus atoms to tltanlum atoms was
1.9.
Preparation of polvester:

30 In the same procedures as in Example 5, polyethylene
terephthalate was prepared, except that 0.591 g of the
TP6-2.0 catalyst solution prepared by the above-mentioned
procedures was used as a polycondensation catalyst. The
. polycondensation reactlon time was 92 minutes. 1In the
',35  resultant polyethylene terephthalate, the IV value was
' 0.52 and the DEG content was 1.3% by weight. With
respect to the color tone, the L value was 77 and the b




in each of.Exaanes 10 to 12, a pol yethyl ene terephthalarg"VQWﬁmﬂgs

produced in the sanme manner as in Exanple 9, except that polyethyl ene

terephthal ate pellets obtained in each of Exanples 6 to 8 were used as 25
pol yet hyl ene terephthal ate pellets. The properties of the resultant o
pol ymers. and of the yarns are shown in TabB& 2.. [Conparative Exanples 7

~to 10] I'n each of Conparative Exanples 7 to 10, ‘a 30 pol yet hyl ene -

terephthal ate ygt r edyced t he sane  nmanner as i_n Exanpl e 9' except |
that pol yethyl e%eri }A‘Ig?"e’"gh?’hgl at é“ll%& FESPES dichdde Fatady o @etedr ati ve .

Exanpl tes 1 t]9 f;ﬂﬁﬂ@n@g@dtlwsrﬁoftw ftwtemaggre:cﬁml&@wx@ttqow%@tl% B_h}ﬁ&nd 5
properties o r (0] I e rns are hown i'n apl e
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results are shown in Table 1.
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of. 0.64 were dried at 180C for 3 hours and fed in a single 5 screw
extruder (inner dianeter: 65 nm path |ength? 4000 nmm residence tine: 10

. minutes). After thr&_t_empprar re in the extruder was controlled to 280C in :
the-vicinity of g ¢harldg poft gnd gontjrol fed{to BOO¢ in/ th¢ vicinity of a
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-extruded through gniextjysion Hijef brs fidmtq f-ofm an-undr gwn film This
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15 and then thermally set at 200C-to produce a blaX|alIfs‘ﬁpﬁﬂﬂzﬁeﬁyester
fi'lm having a thickness of 15 pm The properties of ‘the resul ting polyper
and the filmare -shown in Table 3. (Exanples 14 and 15] 20 In each oh
Exanples 14 to 15, a pol yethylene terephthalate fil mwas produced in the
sane nmanner. as in Exanpl e 13, except that p®lyethyl ene terephthal ate
“peflets obtai ned in each of Exanples 6 and 7 were used as polyethyl ene

d the-
epht hal at e pel | et The properties of 25 the resultant polynmers an
%?{ﬁg arg shomﬁ in TABI &5 SPPPESRYafzeM Eablenmdledhel tisandpm/phesphoatis

h ! S 4 |
Conpar ative ExaWphetioh PWoﬁ&ptacamaﬂyetbyH@@@rl%bﬁpggeﬁkﬁﬁﬁé%bpg}Wgthylene

e .
er epht hal at o por| oS BOCACAgA PYCBsdRoh  BofURP AL PFe | AEREYIRES FaE608 v ¢
Used as pol yet hjjPefitivitaphshshave ipeEkempleshs poopenhiemakb Lhe
.resultantEf!InEpaéglﬁm@WQo b@e%é?ees BSiggﬁgéEu§B %ﬁ%ﬁ?ﬁﬁankﬁgﬁﬁr than
Lom p r-1 rgh t of a cggggngignag antimony compound catalyst, and
also remarkably improve the color hue of the resulting
“polyester as compared with an antimony catalyst, or a
catalyst system made of a simple mixture of a tltanlum
190 compound and a phosphorus compound.
| [Example 9] |
Polyethylene terephthalate pellets prepared in the
same procedures as in Example 5 and having an IV value of
0.64 were dried and melt-spun to produce an undrawn
15 filament yarn of 333 dtex/36 filaments, and the undrawn
yarn was drawn at a draw ratio of 4.0 to produce a drawn
multifilament yvarn of 83, 257dtex/36 filaments. The
_properties of the resultlng polymer and that of the yarn
_ are shown in Table 2,
20 [Examples 10 to 12}
' In each of Examples 10 to 12, a polyethylene
terephthalate yarn was produced in the same manner as in
Example 9, except that polyethylene terephthalate pellets
obtained in each of Examples 6 to 8 were used as

25 polyethylene terephthalate pellets. The propertles of
- the resultant polymers and of the yarns are shown in
Table 2.

[Comparative Examples 7 to 10]
7 -In each of Comparative Examples 7 to 10, a
30 polyethylene terephthalate yarn was produced in the same
. manner as in Example 9, except that. polyethylene

terephthalate pellets obtained in each of Comparatlve
Examples 1 to 4 were used as polyethylene terephthalate
pellets. The properties of the resultant polymers and

35 the yarns are shown in Table 2. '




v orl

r-114 14 rogg O ;4W wto O a~In "'-I|
39

00-'10al Ndr 4)l

o

inrn0C0 [A"0 ra NInrnO W Nr-1 A 44dP M M ~I Q O 0'6JRN42%2086 42 00 t o

tor

6 97 € 0°9L : . o] V_oTamexa | 07 erdwexa

0°s 18 E°1 vs°o saT3RIRdRO) | 2PATiRIRdHO)

s sz g S LL . : . .| € etduexm 6 oTdwexy

) , S'E 18 £ LEARY saTiRxeduc) [ eaTiIRdmOoD

6 vz 8¢ 0°sL 09 1 . | 2 STdmexd | g erdwexy

g 8 E°T vw o.mbﬂumnmmaou aaTyeTRdmon

zg ve Le D s'g 8 - fpg-g| T STduexs | . oTduwexy

_ & 01 ¥9°0 satlexeduc) | saTyeredmoy

L 14 m.m €708 L0 18 £°T v9 0| 8 =ydwexy | z1 ordwexxy

¥ zZ L'E 6L 8°T 18 2 1 ve 0| L erdwexy T1 wamamuw_

g ,ﬂm L E z°08 8°0 8 €T s 0| 9 Srdmwexy 0t oTdwexyg

v 852 8 € 0°08 0°T 8 £°1 v8 0| § orduwexg 6 sTdwexy

(aml) (%) (Xxo3p/ND) [enTea g-T|SnTea gi{entea 71| (ssewm Agq %) -

Fersuutds  uo ) FomAtod 30
pe3Tsodep xejjew (uoTyebuoTy| yzbuexsg IO0TOD usazuos . uoraeIedszd
ubtezozy zo qubrey M i rox
: SUOTR TPUOH

AgrTenb uaey

A3tTenb aswitog

Z oTqeL




Qri 'a, WHWO O NN InO0OOTr-i ai >ri vl vl 0 MecﬁaWaW%OOGOOCO'
in -OwO0 16 January 2006, - .42 10. [Exanple 161 Pol yet hyl ene
terephthal ate pellets obtained in Exanple 5 were treated at 160C for 10
mnutes, thereby to semicrystallize the polymer by using a high-speed
systemflow type crystallizing machine, andig hen further tpeated in a |
nitrogen gas flow at 160C for 4 hours, thereby to crystallize the ponner,
and then dried. The 58 & ﬁ ﬁﬁre transferred to a packing colum type
solid phase polynerligf Rigofd where these pellets |
Polyethylene terephthalate pellets prepared in the

Same manner as in Example 5 and having an IV value of .
0.64 were dried at 180°C for 3 hours and fed in a single
5  screw extruder (1nner diameter: 65 mm, path length- 1000
mm, residence time: 10 minutes). After the temperature
in the extruder was controlled to 280°C in thervicinity
 of a charge port and controlled to 300°C in the vicinity
_ - of a discharge port, thé polymer was melted by gradually
10 -~ heating and then extruded through an extrusion die for .

' ' 'fllm to form an undrawn film. This undrawn film was
drawn at 90°C in a longitudinal direction at a draw ratio
of 3.5 (monoaxially drawn film), drawn in a lateral
direction at a draw ratio of 4.0 (biaxially drawn £ilm)

15  and then thermally set at 200°C to produce a biaxially

drawn polyester film having a thickness of 15 um. The
properties of the resulting polymer and the film are
-shown in Table 3.

[Examples 14 and 15)

20 In each of Examples 14 to 15, a polyethylene
terephthalate film was'produced in the same manner as in
Example 13, except that polyethylene terephthalate
pellets obtained in each of Examples 6.and 7 were used as

. ‘polyethylene terephthalate pellets, The properties of

25 . the resultant polymers and the films are shown in Table

3. | _ '
[Comparative Examples 11 to 13]
In each of Comparatlve Examples 11 to 13, ‘a
polyethylene terephthalate film was produced in the same

30 ‘manner. as in Example 13,. except that polyethylene
terephthalate pellets obtained in each of Comparative
Examples 1 to 3 were used . as polyethylene terephthalate
pellets. The propertles of the resultant films are shown
in Table 3. '




were subjected to a solid phase pol ycondensation step in®gMHaV2388n gas
flow at 215C for 22 to 25 hours. The reaction tinme was controlled so that -
the 1V value of the -resultant polyethylene terephthalate becones 0.760.
The properties of the resulting polyethylene terephthalate 15 are shown
in Table 4. Using the resultant polyethyl-enelterephthalate pellets, a
preform was produced in the foll owi ng manner. - 5.kg of -polyet hyl ene
terephthal ate was dried in a nitrogen gas flow at a tenperature of 160C
under the 20 anbi ent atnobspheric pressure for 10 hours or: nmobre using a
tray dryer and dried pol yethylene terephthal ate was fed to .an injection
mol di ng- nachi ne  (M.100DM', manuf actured by MEIKI CO., LTD.) and then

i nj ection-nol ded i dvi ng an outer dianeter of
about 28 25 mm 4§ D nm_ a length of 136 mm a
body portion wall t - of about 56 g under the
condi tions of a cy "a screw rotational speed of
>skconds, a nold cooling 30 -

160 rpm a prinar) o] >of 3.
tenperature of 10€C andja &y¢l 8 g Bf| 30 [s8cpnds. - Sanpling was conducted
. at a center portidd?cfﬁthe hody] portipn of the resultant preform and then
‘the 1V value, harej [the acetaldehyde congentfation and the cyclic trinmer
content were neaSJEElf*These resultls are ghowh.in 35 Table 4. [Exanple
17.)y. A polyethyl eneltpggtephi halfat e pref orm no] ded article 16 January 2006

43 was- produced i15IMhia@$'Q£ac§p¢r s| as|in Exanple 16, except that
,polyethylene tereaﬁihaﬁ%tg pek 1lel;s ta“nedf. n Exanple 6 were used. The
nmeasuring results are sfjotn| Ty Fable 4~ % g Qonparative Exanples 14 to 16]
I'n each of Conpar pta yel-gxanpl e 141to (16, ja |pol yethyl ene terephthal ate
“preformwas produted{ fpithe; sgmejrenmer—as—Hn Exanpl e 16, except that
pol yet hyl ene terpghtfidiat.e g@llgt;(gbtglwed i n Conparative Exanples 1 10
to 3 were used. The M@aquLi hg, riegul ts Jage sfflovvn in Table
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[Example 16]

Polyethylene terephthalate pellets obtained in
Example 5 were treated at 160°C for 10 minutes, thereby .
to semicrystallize the polymer by using a high-speed
system flow type crystalllzlng machlne, and then further.:
treated in a nitrogen gas flow at.160 C for 4 hours, |
thereby to crystallize the polymer, and then dried.

These pellets were transferred to a packing column type
solid phase polymerization column, where these pellets

| were subjected to a solid phase polycondensation step in

a nitrogen gas,flow at 215°C for 22 to 25 hours. The
reaction time was controlled so that the IV value of the

‘resultant polyethylene terephthalate becomes 0.760. The

properties of the resulting polyethylene terephthalate

are shown in Table 4. ,
Using the resultant polyethylene terephthalate

pellets, a preform was produced in the following manner.
5 kg of polyethylene terephthalate was dried in a

| nitrogen gas flow at a temperature of 160°C under the

ambient atmospheric pressure for 10 hours or more using a
tray dryer and dried polyethylene terephthalate was fed
to an injection molding machine {"M-100DM", manufactured
by MEIKI CO., LTD.) and then injection-molded into a

cylindrical preform having an outer diameter of about 28

mm, an inner diameter of about 19 mm, a length of 136 mm,

& body portion wall thickness of 4 mm and a weight of

about 56 g under the conditions of a cylinder temperature
of 275°C, a screw rotatlonal sPeed of 160 rpm, a primary
compression time of 3,0 seconds, a mold cooling
temperature of 10°C and a cycle time of 30 seconds.
Sampling was conducted at a center portion of the body

portion of the resultant preform, and then the IV value,
haze, the acetaldehyde concentration and the cyelic
‘trimer content were measured. These results are shown in

e

Table 4.
[Example 17} ... LT
A polyethylene terephthalate preform molded article
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Was-produced in the:same'procedures.as in Examplé_lﬁ;

_ except that polyethy1éne terephthalate pellets obtained
in Example 6 were used. . The measuring results are shown
in Table 4. l , A -

5 - [Comparative Examples 14 to 16}

l - In each of Comparative Exambles-l4 to 16, a
polyethylene terephthalatg preform was produced in the
‘same manner és in Examplellﬁ, except that polyethylene

~ terephthalate pellets obtained in Comparative Examples 1

10 "to 3 were used. The measuring results areishowh in Table
4,




OHONF, 7UW r0O  .~rla il .-larl 414343 1 r4 r-1 4 H'65894V4P0%% 404 ow
_IAUr 16 January 2006 - 45 [Exanple 18] In the same manner as in Exanple .
6, pol yethylene terephthal ate was prepared, except that 0.041 g of o
petraerythritol-tetrakis[3-(3,5-di-tert-butyl-4 5. hydroxypheny)propionate]
("lIrganox 1010", manufactured by GCiba Spedi&al4ty Chemicals Inc.) was added

‘to.the oligonmer -after the conpletion of the esterification reaction. ‘I-n-

~the resulting pol yethyl ene terephthalate pellets, the IV value was 0.63.
Wth respect to the co or tpne] tHe 10f{ vallue was .81 and the b val ue was
1.9. Wth respect]to .@e épt al ytifc netal cencentrations, the titanium
concentration was|12 pmn.aﬂld“m’t &y phRspitor s |concentration was 15 ppm
~Thése pol yet hyl eng¢ tere_g)%tflaldai & pebliets| mere fed to the same fiber
‘manuf acturing protess gs+i . 1p Btanpgle P. In the resulting polyester .
fibers, the IV val Ge |gag 9| .62, tlhe jtenkil¢ strength was 3.7 cN dtex, the
ultimate el ongati pn‘@wake 23% amy tiie terght—9f a foreign .nmatter deposited
on the spinneret L3 5%\' [[Exappl @ 19] .20 Preparati on of recovered dinethyl
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200 g of .ethyl ene ‘glycol was charged-in a 500 m separé@h@”ﬁ$¥@Q0%nd 1.5 g
of  sodi'um carbonate and 50 g of a polyethylene'te.rephthal ate scrap'
.conprising ground PET bottles were charged, and then the tenperature of
this 25 m xture was increased to 185C by heating with stirring. The

m xture was left to stand in this conditiopsfor 4 hours. As a result, t he :

pol yethyl ene -t erepht hal ate scrap was nelted and the depol yneri zati-on
reaction thereof was conpleted The resulting depol yneri zed product was
30 concentrated by dE¥EMPiend8inder reduced pressure and 150 g of ethylene

gl ycol was recoveredna&h@ Faglel Wather! BACLNOBxalY1® GONGR! ﬁf ution
odi um car bonate as an esterlflca i on~catal yst and

was mxed with,0.5
100 g . .35 of ﬁﬁfﬁ§ﬂ5ﬁa%égefWFFhEFeﬁﬂﬁgé s¥gePrefhel @-04dcd &f nmixture
“was stirred atpetkaqmy&htdﬁp&#&b&makﬁ%[35¢3uBdaﬁ—tb&Q-®ﬁQWQnm_atnnspherlc

et et on onyeepre) BRRN Rt s NT Y eR e 0l o ac maicar et W

a ref lux rati 6ibh Opeciefdtabghenicallisedncdi)metisy laddetemt hhleaiod iapnr

distilled fracEFggr IB@ @%ﬁ%ﬂktﬁg a%@ thtbgkgglfl%%%l%ner%%é{ﬁ%{g?lgﬁs ar

g. The anount of di meth repht hal'at e rémal fin
resi due was mekd aréasuA§lag 991V@§bWﬂenettﬁagphtgalﬁhe peddecsy rthe avof

di methyl t erephhhabaiaswas 633% RichRESspasedeanLhac Ry gass %ntehetheopester
charged.. I n the ecoveregI1 i met h gﬁ teregpt al ate re I ne di stillation
o] h

0.5 ppm d|n¥P Ye YaRydloRPhetBnPnipdbe vag dad- deWé&heaeSPﬁétpﬁplty of
‘the recovered dhaEbhyhlytebeﬁbthalabﬂcﬁntrétﬁdnﬁ@stﬁa YehyigRss or hlgher-

Preparation of 131 eth nxed with 3.
mono- n- but yl ﬁ% §L¥%g3ﬁ ng EFXPB eaﬂgsghé EP§EE°595 §9nﬁ€§FFﬁ§18P
-120C for 10 n1wa8e§5 Fpm134Tﬁegeopoﬂhe$hglbyéeﬂergbhehblaebupemmetéo g of

t hyl I dded t tetrabut oxi de wa
glsgofcgdg ¥ﬁgﬁg¥§sfeﬁeg§e§§ gﬁFérgég%loﬁgggg g%]%ﬁEQSPFPFSESaPS i?OC for

60 ninutles to ExaBelend. t|@&ntbﬁ1€9ﬁpéuhagtpogmeseactfmbehsmnnbe @vbut yl
phosphate and {@1peepase0asphi tRe tensile strength was 3.7 cN/dtex, the

ultimate elongation was 23% and the height of a foreign
matter deposited on the spinneret was 5 um.

- ‘ [Exampie 19]

26 Preparation of recovered dimethyl terephthalate:

200 g of ethylene glycol was charged in a 500 ml

separable flask and 1.5 g of sodium carbonate and 50 g of
a polyethylene terephthalate scrap comprising ground PET
bottles were charged, and then the temperature of this

25  mixture was increased to 185°C by heating with stirring.

' The mixture was left to stand in this condition for 4
hours. As a result, the polyethyiene terephthalaté scrap
‘was melted and the depolymerization reaction thereof was
completed. ' The resulting depolymerized product was

- 30 concentrated by distilling under reduced pressure and 150
g of ethylene glycol was recovered as a distilled
fraction. |

This concentrated_solution was mixed with 0.5 g of
sodium carbonate as an esterification catalyst and 100 g
35 of methanol was further added, and then thié reaction
| mixture was stirred at a liquid temperature of 75°C under
the ambient atmospheric pressure for one hour, thereby to




pol ycondensation re
conduct ed therefnlﬂaﬂGWaéibﬁnmﬁeduﬁnandﬁs&&ifﬁ%fﬁh0&e$ﬁ@€raﬁﬂ @f@%iﬂﬂe&o

and‘fhen-filfered through a glass filter again. The masﬁfﬁ@uﬂygop?lterlng
operations were repeated tw ce. The crude dinethyl terephthalate collected

-on the The resultant reaction m xture was cooled to 40C and filtered

through a glass filter. The crude dinethyl terephthalate collected.on'the
filter mas'charged into .5 100 g of methanalg -heated to 40C. and stirred to
washit, - 46 conplete the transesterification reaction. slurry of :

d The titaniumcontent in this
catal yst ol ur ryo R8BS 88 BaRR Ehhesnionr rparESOATI / mp) of the
content of phosphor uShearessltant heesobient mokthiéaphsNcabogy ﬁ@SgamPtth
Preparatic f d In,a re on ves | PRE
Stirrer, a refiaayESLEErORI R OST o Badad CPELLER, SERE o Bel BEmehhyd

‘January 2006 - hevepbbhabat@rcohlmm@renothaomgtef whe craoyededndbnet hyl

t er epht halsat e Obée'gegfbﬁeﬂﬁénﬁPOV% Q@@&'B&eﬂop§0§ﬁgu§§§ ﬁ%é%ﬁgrégsﬁ 1%,

et hyl ene gl ycol ,- was. m xed aniu
cat le yst, ga%d AR thes Fiheered tlhmwlﬂ eamlsasaubfel;ten agaan The

transesterlflCaWagﬂlﬁgaﬁﬁaoﬂllﬂﬁ&iﬁbf@ﬁ%f&%ﬁéﬁsfﬁéﬁé 9t8406,:4b¢
Eltoa

reacti on product - COQ%?IHIH ure liquid was trans
a

§ o m%ﬁkﬁ%h r?E#?%%h@%ﬁs%@lbﬁctﬁécﬂnohh&as

285C. I nygt he d the
cont ent rlwas 8 r7 %& Irr%%%"?@él‘% sstﬂl% p%1§‘1% %‘? a‘&va% ’f _ ,,_’F"ﬁHPp‘éfl ets
and dried. The Qe%ulth¢xﬁhﬁltnicqiﬂgaﬁudmmqhﬂykﬂﬁeyﬁpmkﬁamaﬁgt@g 40 a

f arn, 33 dtex/ 36
[l aments, ot pociPled RAGE BuD iy, SEEIE JELG Hled Shrdttion

"to produce a dreRmleffed Masrfehtd yarfhe mmdunt of alimetiuyil mérégﬁlﬂtli?élate

dtex/ 36 11| amentema Hing BRSNS dch A AWML I 4, 2O
[Exanple 0] Prepar tlé% of recovered néﬁhy tere hi%ala A recovere
di net hyl gereptﬁ é’p&'equSP recovery ratio of dimethyl

terephthalate was 93% by mass based on the mass of the

polyester charged. ' |

) In the recovered dimethyl terephthalate refined by

distillation, 0.5 ppm of dimethyl 2-hydroxyterephthalate
20 was detected. The purity of the recovered dimethyl

‘terephthalate purified was '99.9% by mass or higher.

Preparation of catalyst:

131 g of ethylene glycol was mixed with 3.5 g of
mono-n-butyl phosphate and this mixture was dissolved by
25 heating at 120°C for 10 minutes. To 134.5 g of this
ethylene glycol solution, 40 g of ethylene glycol was
added and 3.8 g of titanium tetrabutoxide was dissolved
therein. The resultant reaction system was stirred at
120°C for 60 minutes to cause the titanium compound to
30 react with mono-n-butyl phosphate and to prepare a white
slurry of catalyst containing the reaction product. The
titanium content in this catalyst slurry was 0.3% by mass
and the molar ratio (mg /my) of the content of phosphorus
atoms to the content of titanium atoms was 2.0. |
35 = Preparation of polyester and fibers:

In a reaction vessel equipped with a stirrer, a
refining distillation column and a methanol distillation




the sane procedures as in Exanple 19. Preparation of. caﬂ§P§@Payf@06 8 g of

~trimellitic anhydride was dissol ved in 2.5 g of ethylene glycol and 0.7 g .

of titaniumtetrabutoxide (0.5 nol % based on the nolar anount of
trimellitic anhydride used in the preparation of the polyester - described
hereinafter) was added dropwi se into the— 8® resultant solution. This -

‘teaction system was Ieft to stand in the air under the reaction condltlons

of 80C and the q} - atmosp 60 mi nut es ereb

f
react titaniumtetrabu dX| % r{teuﬁfletcr :J[qecp éﬁhﬁ/o‘?‘?%"%ﬁ%‘jt%"’&%@

reaction produderesridalidte Ihtadacd dy syst erhoms mfﬁﬂﬁhé@ pﬂ@c@dures,

tenperature. an t he reacf]on oduct
was coIIectedq%$§#|Itgilng%ﬁﬁﬁﬁ' éﬁggitér pape ﬁ&? %%EQdfié% ary

2006 - 48 dri édieattig rpdmréw@msm@@aﬂms& rmds;:héﬁhethistmmwﬁon
content of thenﬁ@:%ﬁlﬁeawasf %%tj'e%ew W st et iR dBEPon Ndder dold 0. OF
et hyl ene gl ycol was n1xed wth of nono- n- utf[ osphate thls-

mxture was di SdiLee heady nge dit ﬁ&% 11@0@‘% F40E i nutes. To 134. 5 g of

this ethyl ene gl yca@hes Aldéicitdbn ﬁ&c@u@&-%&ﬁﬂa&ﬁﬁrﬁ;{ wegttwes 1{iidefaadded
and then 5.0 of t tlgﬁgyun1co oun was = .dissolved in the Solution. The

resul t ant react |r5r9$ Po &S eFsAtiPFEGastinn Weites a ddige
the titani um @@rip*mmdansartamat mak:lumnnmrs;- Wqumr%rﬁleea_[;d;ﬁ@r prepare
a white urr fC t ai | t 0 roduct & tanlum
cont ent gé t by STl g’{a%m' é’l%(ljratr6 6230 %6’9"%%&2? e g Mmé{

(ml/ nP) of 15 the é‘@ﬁﬂléﬁitlne‘f ppﬂo@gmerus theod¥ tvalnize weant®eré3 aind tuneam um
atoms vas 2. 0. pReR@hdchNval POTICRYaddd fIhY Yedi) AALIRT AL Sl

equi pped with a stirrer, ining“distil'lationc

distillation ?@Scéﬁér@ﬁgeumt& petilgts andidaigdof (The mesoidriawy dimdm

terepht hal ate @@dy&@t@rOFeglﬁibeﬂérﬁ|%ﬁBEeW%%dn%éB%.Wéﬂ% HGhihdls

titaniu hosphor at a reaction m xture mas su ected
to the t gnsegt PFP@&FPO n hng rawn %1lament yarn of 333 dtex/36 g :

fllaments, and the undrawn filament yarn was drawn at a

draw ratio of 4.0 to produce a drawn multifilament yarn

‘having a yarn count of 83.25 dtex/36 filaments. The

measurement results are shown in Table 5.

20 [Example 20] .

' Pfegaration of recovered dimethyl terephthalate;

. A recovered dimethyl terephthalate was prepared by

the same procedures as in Example 19. :

, Preparation of catalyst:

25 0.8 g of trimellitic anhydride was dissolved in 2.5
g of ethylene glycel and 0.7 g of titanium tetrabutoxide
(0.5 mol % based on the molar amount of trimellitic
anhydride used in the preparation of the polyester
described hereinafter) was added dropwise into the

30 resultant solution. This reaction system was left to
stand in the air under the reaction conditions of 80°C
land the ambient atmospheric pressure for 60 minutes,
thereby to react titanium tetrabutoxide with trimellitic
anhydride and to age the reaction product. After the |

35 reaction system was cooled to room temperature and 15 g

| of acetone was added thereinto, the reaction product was

collected by filtering through a filter paper No. 5 and




|
a

reaction while heating from 140 to 240C. 25 The reactioﬁﬁﬁkgﬂﬂyfp@%ntaining
m xture solution was transferred to a pol ycondensation reaction vessel

and, in the vessel, the pol ycondensation reaction was conducted under

hi gh vacuum of 26.67 Pa or |lower by heating it.to 285C. In the resulting

"polyester, the IV value was 0.63 30 and thed®EG content was 0. 8% by wei ght.
"The resul ting polyester was forned into pellets-and dried..- The rtesulting -

dried polyesterdpf mel t - spi-nni ng procedure to-

subj ect ed
produce an undramnééﬁ%gnéﬁ%gm5§5%ﬁ85g 38 81§Pé§/§9rfﬁl§ﬁ@ﬁ@s, IhE t he

‘undrawn filanmentig&njemncontedtansi aheardsalthnti @eattdod peoRiRIUGRsA

drawn mul tifil ayepd y¥arf,Baving a yarn count of 83.25 dtex/36 filanents.
The neasurenent result$ are sShown in Table 5. 16 January2006 - 49 [Exanple
211 Preparation of r8e®ver&dletephit abhitenei dlydolewaremdstedi RaERYB.5 g |

terepht halsa ' 3 | |
terepht halsate Wes #6862HLE6uLY1 ﬁﬁ@sﬁﬁQF2Pégﬁfﬂgﬁ@sm@ﬁtthEﬁgggggﬁ%gavggo g

Then, 100 g of the recovered dineth i ate "were m
of water and tHP% Re3tiRe Hhsi24i¢rEen AP mioutaad f&d iAdeSaghpdr thysis

S, s e g s R LT
e liquid-tenp e i e olysis reaCtion 10 apparatus to

with stirring aﬁ%g%ﬁéﬂ %@?ﬂ%n%?g ﬁpﬁﬁuée@ duPf nghentitpaiem eampaynd was
distilled oLf; di@ﬁmlmﬂd ﬁmttﬁfwmelutihw.nBSﬁerﬁé%@l@ﬁnieféagiﬁéhjEyéﬁgﬁhto"
water iRQgthe r | r Lc.acid/water slurry was about 171, The
t ot al coEPent dﬁiﬁ-%%$%%%§5%€z% @é%yﬂ%? géémb%?5?5IE?ccﬁﬁﬁﬂ;tﬁﬁnﬁéFénaﬂmd
and di‘met hyl 2-CoRRPW e aptadial el eh imonden+tlestyli posphaty #a8 Loppm or
| ess based on t PSS fo it &L [ c.acl d,. t, 166g,0f the resulting
terephthalic ac]%% wat er‘Ep %‘fﬁ?%ﬂﬁa{%{%ﬁg %éj%?i\%ﬁ‘,y?gﬂggb{l%w there charged

“and 20 nixed wiiGREHIMN RIRFUGH a Beerttitamhim sepatentrof Thikis n@ssalpgto of

terephthalic acxi efdetdhyie Ghas | 1 ] er/ et hyl ene
gl ycol .(sllgrry_ og 1:% ht hal | crtgéi %sall{*?:%l%ée(ﬁ%€9¥ h%gl%g?l%dﬁg\ é/é '
separatof, ther A% ¢ ed}tte%‘li Bp 1S 1t epht bl tke content of

titanium atoms was 2.0.
Preparation of polyester and fibers:

- In a reaction vessel equipped with a stirrer, a
‘ ;efining‘distillation column and a.methanol'distillation
20 condenser, a mixture of 100 g of the recovered dimethyl
terephthalate and 70 g of ethylene glycol was‘mixed with
1ﬂ64 g of the titanium/phosphorus catalyst, and then this
reaction mixture was subjected to the transesterification
reaction while heating from 140 to 240°C.
25 | The reaction product-containing mixture solution was
- transferred to a polycondensation reaction vessel and, in
the vessel, the polycondensation reaction was conducted
- under high vacuum of 26.67 Pa or lower by heating it.to
| 285°C. In the resulting polyester, the IV value‘was 0.63
30 ~and the DEG content was 0.8% by weight. The resulting
pdlyester_was formed into pellets and dried. The
resulting dried polyester pellets were subjected to a
melt-~spinning procedure to produce an undrawn filament.
yarn of 333 dtex/36 filaments, and the undrawn ffiéﬁénﬁ'
35 yarn was drawn at a draw ratio of 4.0 to produce a drawn
multifilament yarn having a yarn count of 83.25 dtex/3§
filaments. The measurement results are shown iﬁ Table 5.




25 acid. The mass ratio of terephthalic acid/ water/ethy"@n8"YV78F in the
terephthalic¢ acid cake was about 83:0.4:14.3. Furthernore, ethylene egcoI_
was added and mixed with this slurry, thereby to control the mass ratio

of terephthalic acid/ ethylene glycol of the. terephthalic 30 acid/ethyl ene
glycol slurry to 66:34. Pre ration of catat9yst: 131 g of ethyl ene gl ycol
‘was mxed with 3.5 g of nono-n--butyl phosphate and this nixture - was

| [ 5.
~dissolved by heatln nd28G 4 10 minutes. To 134.5 g of this 3 |
et hyl ene . glycol_solu Fon ﬁig gf ethylene egcoI was added andTLhereafter

3.8 g of titani ¢ : 14 beasdﬁutlon e

resul tant reaction sgsfgab é@ da&gﬁéyh 908ere3hih Lired at C for
60 mnutes to c Lse t he tlyan?unt co %ung rggreag % ﬁ BB %Y

phosphat e ‘and t p?%ﬁﬁr@rﬁcﬁﬂ?t%ssﬁﬁr¥9 Eﬁaﬂﬁéecéﬂalyst cont ai ni ng the :
reaction [roduct . ThEhéntanomngCOﬂ;EHé réﬁbbeie?aa$h¥§hy§ %b%@%ﬁgﬂ?ﬁgﬁt3ﬁ)-
. ' dth o] of . the conten Q

Pﬁengzﬁtgﬂt ofew?P%géf%%éa léh égé 9. 9f w?8$5r3P§oﬁ oF Eé#§8§?eWa§nd
fibers: 200 ¢ oﬂttheedeaepha%ému@ndcfddeihybeaehg&rsmysig ebu&tyoﬁes

d eRsH
3?2{?f|atpo§ Loluﬁﬁpg%%gzsﬁ%?ﬁan&ﬂgeg¥gt%PF%PP%% i%ﬁaeﬁeﬁrngﬁaggﬁ@d by MPa.
esterificati on peakiRgntheabiceiducerpenat2reCinntbe hyérplysssreeaétﬁoﬁ a
for 240101 nut egppAFi€is r@@%@@c awf‘@i“s?%ri-?ﬁ%rg@&' %@?ét fgagyion

S
~mxture, the remaining, half, was nai ntai ne 8? 50C and
100 g of the r &R & Ephth S cr%t%‘t?*él;'-@tlhtya%n@l@ty];bedsbﬁf;ytn@etheﬂ

t:herei nt o.-underwitie watdent PHOOESL!+ L D6 eé?%@r@ﬁ!ﬁ’%h&f? oyges JQ@Q}:

~ the resultant react,ion m xture was 20 subjected €es er| Ica
‘reaction and héat dd Und ‘ﬁttltfeg arfti eeha b et éwﬁ)’?%%s%l‘értbrwgﬂ ab'nutes
~During the reactin, The tergleradnttent rof he-¢£e6dk Phen SYE4ERH@s Mi nt ai ned

f
at 250G 141t er SLmnnQ 2Ad, Yenddile SSHL QNG SRS 1 XCUFe, 100 g o

the recover ed

hydroxyterephthalate in the resulting slurry was 1 ppm or
less based on the mass of terephthalic acid.
Next, 166g of the resﬁlting terephthalic acid/water

—slurry and 4150 g of ethylene glycol were charged~and

20 mixed with each other in a centrifugal separator. The
mass ratio of terephthalic acid/water/ethylene glycol was
1:1:50. This water/ethylene glycol slurry of
terephthalic acid was treated by the centrifugal
separator, thereby to collect a cake of terephthalic

25 ~acid., The mass ratio of terephthallc ac1d/water/ethylene
glycol in the terephthalic acid cake was about
83:0.4:14.3., Furthermore, ethylene glycol was added and
mixed with this slurry, thereby to control the mass ratio
of terephthalic acid/-ethylene glycol of the terephthalic

30 -acid/ethylene glycol slurry to 66:34.
Preparation of catalyst: _

131 g of ethylene glycol was mixed with 3.5 g of
mono-n-butyl phosphate and this mixture was dlssolved by
" heating at 120°C for 10 minutes. To 134.5 g of this

35 . ethylene glycol solution, 40 g of ethylene glycol was
added and thereafter 3.8 g of titanium tetrabutoxide was
dissolved in the solution. The resultant reaction system




‘the reaction cOff GV RBE A

25 terephthalic acid/ethyl ene glycol slurry was fed to tﬁga"W¥W§pﬂ§ng hal f
by the sane procedures as déscribed above and the esterification reaction.
was repeated. The above- nentioned procedures were repeated until the
content. of diethylene glycol in the reaction product becones 30 constant.

After the DEG content in the reaction m B0ure becanme constant, a half of
the reaction niXture obtained by this esterification reaction was

t f dt actjon .vessel and 1.27 of the 35
L cant unt phosp Pt trery A€ wed fauker | #EralREese Ehccanad,Pomns Featimon

syst em was heat@dﬂ@@arﬁﬁ% arehdthevipo Irymmdsmatybnph@aphaﬁe ﬁlﬁ& eanduct ed
under hi.gh vacusim ,%g: £0 o) ower eat i
285C. In the resulting. po ye§$ﬁl§E¥ éfﬁeh 5%% 2C0. %gngéﬁnfﬂg

content. was 1. 0983Rt iR ghtoduiie. r e'%lmtma!pullyetsmetemaunfbhnredcanaﬂnyshl ps

and drieds The gRgtiy apds df i P By R §8 S3:8d dggamnﬁ?iﬂ% ﬁregita@begﬁng%g S

nmel t--spi nni n rocedures to_produce an un

dt ex/ 32 fil a?rentc ARG He PR p@%ﬁﬂ?%ﬁﬁfﬂ%n‘”yﬁh% opastenEa®h at a draw
ratio of 4.0 tOt:uEend:um #shiawns nuldjfilament yarn having a yarn count of
83. 25 dtex/ 36 %,0 fll.nents. Th- ne surene t results are. shown in Table 5.
[ Exanpl e 22) Prepars oo - facid: A recovered
terephthalic-acid vva%OCprgapa& etmet)ytetﬂ'@hﬂmﬂacstaemsdmmyll&anglﬁcal 15

f fs d ed in
5 g of Pet hyeat ey <hidrddlid o ToacHidy NG Sl Bt B R ' o
based on the noitEcEEOUTR Jtﬁflnlnﬁldlﬁﬁbllmquwmemdnatmetbamphr ation
of a polyester gdich 20 W lcdifadinss | bat é”éEﬁéfiflé@@l@gdﬁgagﬁfgwnSe

to this solution. This reaction 3ysten1mas eft to stand arr under

thangday dhe RUeRRYIRICE Pras¥Baefonr 60

mnutes, therelpud eirRacds. Ay WBASHIRPY Qe Vf tihd rid®bline

[ he reacti.on product. After the reaction system was
anhydrldfsénd tféé% fifaﬁlxture, the remaining half was malntalnedyat a

temperature of 250°C and 100 g of the recovered
terephthalic acid/ethylene glycol slurry was fed
.thereinto under the ambient atmospheric pressure over 150
minutes. Then, the resultant reaction mixture was

20 subjected to the esterification reaction and heated under
the ambient atmospheric pressure for 90 minutes.

buring the reaction, the temperature in the reaction
system was maintained at 250°C. After remoéing a half of
the resultant reaction mixture, 100 g of the recovered

25 terephthalic acid/ethylene glycol slurry was fed to the

| ' remaining half by the same procedures as described above
and the esterification reaction was repeated.' The above-
mentioned procedures were repeated until the content of
dlethylene glycol in the reaction product becomes

30 constant.

After the DEG content in the reaction mixture became
constant, a half of the reaction mixture obtained by this
esterification reaction was transferred to a
polycondensation reaction vessel and 1.27 g of the

35 titanium/phosphorus catalyst was added thereinto. The
resulting reaction system was heated to 285°C and the
polycondensation reaction was conducted under high vacuum




cooled to roomtenperature and 15 g of acetone was addeded9ﬁ%¥¥?896the
reaction product. was collected by filtering through a filter paper No. 5
and dried at a tenperature - of 100C for 2 hours. The titaniumcontent in
~the 30 resulting reaction product was 11.2% by nass. Next, 131 g of ‘
et hyl ene glycol was mxed with 3.5 g of smdb--n-butyl phosphate and this
m xture was dissolved by heating at :120C for 10 m nutes. To 134.5 g of -

this ethylene g}ysel tjion, 40 g of ethylene glycgl was 35 added and
5.0 g of the ti?%n?gh%igg%o%%dlaggdegsB?e n?ntotﬁé5sgkut?6nﬁh¢he

resul tant react¥esnrkybagnpobyesteryethealvifalef @as60.63Nehas the eayse the-
‘titani um compoussh ¢ Onid 6,d@nye 08, 3 react with.pono-n-butyl phosphate
.and to prepare a mhitesﬂs$u¥?9¥o cg é?@ét cgﬁ?afﬁﬁﬂﬁggﬂg Peizﬁéaﬁrpweauct.
The “titani um cRERed AteeRipatangsdriedr r yThasrosa8%hputmdssedand t he

mol ar rat 5o (Mpolvddtdd &hf t - phe u t _to_t-he content
of_titaniuma%ﬁﬁ§;§§§ 2. 0. E?ﬁggfg?i%ﬁé%gégggPgés§e?é%ﬁaggﬁ88%§$ 200 g of
the terepht hal iREOTRTUWRE hyP ECHRGR 0B wRdFayn pf bparent| parheosbasa

menti oned pr ocethses evef Bl andet gL tahd Ehé€achd | LhBREd, W N,

- stirrer, a 10 rgfining dis iIIat?on co upm a%%ogpﬁgﬁﬁgngﬁgg#ggﬁlyﬁ%?dﬁgs
condenser and an et eri 1 CmIon TR 9on? vliste predeed atdrawnc under the

‘pressure of 0. 3UNRE Fighanett ryann dsaviny t2ryaenovénge aohags . 96 4bex/36
resul tingoreactdoanddr €. p LA hal f. was_maint ai ned at a
tenperature of 15 250C and 1%%%%? H\_ngé#%c%%%we%st%‘?%pﬁ fup;tn Table 5.
~aci d/ ethyl ene gl ycollE{amale &1 fed thereinto under the anbient

at mospheric pr e dBiRin 10 AW Eed Meboldlg 14 650 gant reaction
~mxture was subjected to the esterrfrcarss t “heat ed under the
“ambi ent 20 at nosphefi FEHVEHE theRTha ki eagidwaspremareddsy othe t he
tenperature insahe rseagls G iy HeMp®@s @i ntained at 250C. After -renoving

a half of thep& &1 qF I e tign. mxture, 100 g of the recovered
"terephthalic aci 8 38%%y was fed to the 25 remaining hal f

by the same procedufes$ as cdesoriimedd iatiey entaadk 1de wsd &lidd SR PN { €A | on
~was repeated. TherahQygiene glycol and 0.7 g of titanium tetrabutoxide
(0.5 mol % based on the molar amount of trimellitic
' anhyd;ide used in the preparation of a polyester which
20 will be described hereinafter) was added dropwise to this
solution. This reaction system was left to stand in the
air under the reaction conditions of 80°C ana the ambient
atmospheric pressure for 60 minutes, thereby fo react
titanium tetrabutoxide with trimellitic anhydride and to
25 - age the reaction product. After the reaction system was
- cooled to room temperaturegand 15 g of acetone was added
‘thereto, the reaction product was collected by filtering
through a filter paper No. 5 and dried at a temperature
'of 100°C for 2 hours. The titanium content in the
30 resulting reaction product was 11.2% by mass.
| Next, 131 g of ethylene glycol was mixed with 3.5 g
of mono-n-butyl phosphate and this mixture was dissolved
by heating at 120°C for 10 minutes. To 134.5 g of this
7 ethylene glycol solution, 40 g of ethYlene glycol was .
35  added and 5.0 g of the titanium compound was dissolved in
the solution. The resultant reaction system was stirred
~at 120°C_for 60 minutes to cause the titanium compound to




procedures were repeated until the DEG content in the 1@3@PW3¥289%duct
becones constant. After the DEG content- in the reaction m xture becane 30
constant, a half of the reaction m xture obtained by this esterification"
‘reaction was transferred to a polycondensation reaction vessel and 1.27 g
of the titaniunm phosphorus catal yst was-ad&eée thereto. The resulting
reaction- systen1mas heated to 285C and the 35 pol ycondensati on reactlon mas
conduct ed under gyun1 of 26.67 Pg or lower. In the resultant

polyester, theT MDY P (BT ESneRAt ERaBTEPRYE b RiEAL .
16 January 200@1411?53! O'Ehe:a“mlyattarﬁoxmdi;teﬁr@rtu@sré@éewnlpi-@d@@{;l etgnand

' | | et ected t

' (rjnre: ?dspmﬁl ;Sssl i r}112:1('51(}{)r&%‘uce %Eﬁfﬁc rgsi(/amc"%% &%’f?&o‘!’a%?)% g% g]RYS‘BaSS
filanents, and atllldgtl!m% ey nadhdo wWa, nﬁnpamfattlm dreantarst iaf c;fhdg@dm;;s%,
produce as dr awh Lo o I HATRRIn O SRV %rﬁmr%@y“@é’f 255 25 dtex

filanments. ThePpeasurenent results are ) FrT"Nr - o WI-)

WO O0 11, tt-1 -
' ' 200 g of the terephthallc ac1d/ethy1ene glycol
slurry prepared in the above mentioned procedures were

‘ eharged.in a reaction vessel equipped with a stirrer, a

10 refining.distillation column and a methanol distillation
condenser and an esterification reaction was conducted at
270°C under the pressure of 0.3 MPa for 240 minutes.
After remov1ng a half of the resultlng reaction mixture,
the remaining half was maintained at a temperature of

15 250°C and 100 g of the recovered terephthalic o
acid/ethylene glycol slurry was fed thereinto under the
ambient atmospheric pressure over 150 minutes. Then, the
resultant reaction mixture was subjected to the
esterification reaction and heated_under,the-ambient

20 atmospheric pressure for 90 minutes.

Durlng the reactlon, the temperature in the reaction
system was maintained at 250°C. After removing a half of
the resultant reaction mixture, 100 g of the recovered
terephthalic acid/ethylene glycol slurry was fed to the

25  remaining half by the same procedures as described above
-and the esterification reaction was repeated. The above
procedures were repeated until the ﬁEG_content in the
reaction product becomes constant. '

. After the DEG content in the reaction mixture became

30 constant, a half of the reaction mixture obtained by this
esterification reaction was transferred to a
polycondensation reaction vessel and 1.27 g of the
titanium/phosphorus catalyst was added thereto. The
resulting reaction system was heated to 285°C and the

35 polycondensation reaction was conducted under high vacuum
of 26.67 Pa or lower., In the resultant polyester, the IV
value was 0.63 and the DEG content was 1.0% by weight.
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‘_Thejresultant-pblyeste: was7formed_into-pellets and
dried. The resulting dried polyestér pellets were
subjected to a melt-spinning step to produce an undrawn
-filament yarn of 333 dtex/36 filaments, and the undrawn
yarn was drawn at a draw ratio of 4.0 to produce a drawn

: multifilament yarn having a yarn count of 83.25 dtex/36
filaments. The measurement results are shown in Table 5.
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January 2006 - 55 CLAIMS 1. A catalyst for preparation:of a polyester,
conprising a reaction product of; (A) a titanium conpound conponent
conprising at |east one nenber selected fromtitani um conpounds (1)
represented by the general fornula. (1)y: (OB -10 (Rio)- ('I'i-O)k R4 (CRB)
‘(I) in which fornula (1), R, R2, R3 and R4 respectively and 15"

1 ndependently from each other represents an al kyl group havi ng 2 to 10
carbon atonms, k represents an integer of 1 to 3 and, when k is 2 or 3, two

or. .three R2 and ST-stibstirtuent-srraybeqt he sane as or different from each
other, titanium corﬁommds (2){ obtai n=d dy reacting the 20 titanium
conpounds (1) of trg_a':gene al fformula) (1)f with
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,aromati c pol ycarboxylic acids represented by the general1'6 SP%WFQO?II): 25
(COOH). in which fornmula (I1), mrepresents aninteger of 2 to 4, 30 or
anhydrides of the acids of the fornula (11); and (B) a phosphorus conpound
conponent conprising at |east one nmenber of phosphorus conpounds (3)
‘represented by the general forrmula (111):=3540 0 11 (R50) --P-CH ( 111 )
OH-i'n which forrmula (111), RS represents a:non-substituted 16 January 2006
- 56 or substituted aryl group having 6 to 20 carbon atons, or a
non-substituted orsubstituted al kyl grouflddMs g 1 to 20 carbon atons. 2.

The catal yst for preparaLAc&hgglfgpofagsﬁgépaggggggiBg to Sh?igkér wher ei n,
in the‘reactlon(producl of the tjtani um conpoun conponeﬁt Ay "W th the
phosphorus  corPotnd Cothoherta¢ B)On PFe@REtoRf ol ar ratio (mi{m) of a

molar amount -(MMj), in tefAs of titaniuh &6RPBun’ cbRBonbhtaBbupLsOIPUNd
conmponent5(A) tQ aéggéubﬁgn%gﬁbé:m% 10,1 n %ernsrof phosphor us™ at ons] of
t he phospﬁorus conpound ~ conpone Hertedi thPR &iFaRiums pempounds o( 1) 3.
3. The cat al ystrepgesandysat &y orheofgengody eBsmnulaceoyeing to claim 1,
wherein the titani um conpounds (1) of the fornula (1) are selected from
titanium 15 tetraal koxi des, octaal kyl trititanates and hexaal kyl
dititanates. 4. The catal {8% ) or preparation of a polyester according to
claim1l, wherein the aromatic pol ycarboxylic acids of the fornmula (11) and
the anhyt?i des ther d8fOxr¢T2003etRct ed from phthalic acigdy trinmellitic
aci d, heninerlitic,acid.ah% pyronel litic acid and anhydrides thereof.

: {OR?)

| 'in which ﬁormula-(I), R', R?*, R® and R* respectively and
15 indepegdently from each other represents an alkyl group
‘having 2 to 10 carbon atoms, k represents an integer of 1
to 3 and, when k is 2 or 3, two or three R? and R’
substituepts may be the same as or different from each
ether, titanium compounds (2) obtained by reacting the
20 titanium compounds (1) of the general formula (I) with
: aromatic polycarboxylic acids represented by the general
formula (1I):

| (COOH), | |
25

| | in which formula (II), m represents an integer of 2 to 4,
- 30 or anhydrides of the acids of the formula,fII); and
' 7 (B) a phosphorus compound component comprising
at least one member of phosphorus compounds (3)
represented by the general formula (IXI):

35 0
| o
010)~?—0H : (II1)
| ~ om
40

in which formula (III), R® represents a non-substituted




-5. The catal yst for preparation of a polyester accordlnSJ?g“3V§0R§l
“wher'ein the titanium conpounds (2) 25 are reaction products of the ~
titanium conpounds (1) of the fornmula (1) with the aronatic polycarboxylic-
acids of the forrmula (I1) or the anhydrides thereof at a reaction nolar
ratio of 2:1 to 2:5. 6. The catalyst for prgparation of a polyester 30
~according to claim1, wherein the phosphorus conmpounds (3). of the fornula
(Il'l') are selected fron1nononethy| phosphat e, nonoet hyl phosphat e,
“monot ri methyl  HoSpRite tutrih AR b gseupHeaphages hondhesgtbphospbas g, or

monoheptyl, _pROSRIAISEbIBNANEY | 0P NARRIEL ut 8RN | 3
nonodecyl phos ﬁ nododecyl phosphat e, nono ﬂﬁgy gPQﬁ% %3fng ? to
nonhool eyl phos% at@ (ﬁ%ﬂW%ﬂecyl phosphat e, nonophenyl phosphate

: nﬁnobﬁntzyl phosphat €. normied df: aliarsa rgoﬁqg,ﬁepa§%zlg,?ﬂ@|§y%) @ﬁ% hat
phospha mon en P mono( 4- et hyl pheny osphat e,

- -mono( 4- pssopyl p%&%ﬁﬁl g:rs}’pr%]tgempgd %mtﬁrbh@ﬁlﬁe%%%?ihd%@dﬂﬁihd@fﬂ yl

phosphat e, nonéhg Wlwusmhaicmlpmmqﬂﬁwnéntphmphai@ $he - phoBBiREARIL hyl

phosphat e and ggg@@@ﬁﬁng 7., The caIaIyst for re aratlon of a
pol yester according to (?Ig ? r?p’rl i e YRR A 1'd’tfgt Ry /My o f

titani um corrpoﬁnﬂ‘oééﬁ?p@ﬁ@h’tnt( A()mrcbnpm stemaitof efastanme aesthe; of the

titanium conpedsds iek depoaordondf | th the
phosphortbs conmpound co och (hp(; nr| &%M&rheg“‘%%\g&%eﬁ erﬁ%‘mthe

phosphiorl’s .conpBuiE™E I%%Qﬂﬁd)°f5$heHR$QﬁRhﬂquﬂ dampound
pr epar ati-on ofcampohﬁextqm) dec aridiiig t0 1Wrjen flromvher eih thg reaction

Pber of the ti tancim caiBoaaTalat &‘?g'h”?a?fﬁrﬁaaéa&lan .qf"%i&a Svae ey osent s
g Vn\% th tpe Fﬂggpﬁ@rdsngompoag@m donwrwmr( &)h&g{)ﬁlrwﬁgm?rclﬁ dgg@rl S
i LN IR T
Ti (IV) xides, octaalkyl trltltanates and hexaalkyl
dltltanates
4. The catalyst for preparation of a polyester
according to claim 1, wherein the aromatic polycarboxylic
acids of the formula (II) and the anhydrides thereof are
4 20 ‘selected from phthalic acid, trimellitic acid,
- hemimellitic acid and pyromellitic acid and anhydrldes
thereof.
5. The catalyst for preparation of a polyester
according to claim 1, wherein the titanium compounds (2}
25 are reaction products of the titanium compounds (1)} of
' the formula (I) with the aromatic polycarboxylic acids of
the formula (II) or the anhydrides thereof at a reaction
molar ratio of 2;: l to 2:5.
6. The catalyst for preparation of a polyester
30 according to claim 1, wherein the'phosphorus compounds
(3) of the formula (IIT) are selected from monomethyl
phosphate, monoethyl phosphate, monotrimethyl phosphate,
mono-n-butyl phosphate, monohexyl phosphate, monoheptyl.
- phosphate, monooctyl phOSphate, monononyl phosphate,
35  monodecyl phOSphate, monododecyl phosphate, monolauryl
phosphate monooleyl phosphate, monotetradecyl phosphate,
monophenyl phosphate, monobenzyl phosPhate, mono(4- -




.IN'\' Ain which formula (I'V), R6 and R7 respectively an 6 Januat ggzntly
from each other represents an alkyl group having 2 to 10 carbon atons or
an aryl group having 6 to 30 12 carbon atons. 9. The catalyst for
preparation of a polyester according to claiml, wherein the reaction.
product  of the  titani um conpound conponents{A) with the phosphorus
conpound conponent (B)-is one produced at a reaction .35 tenperature of 50 -
to 200C. 10. A process for preparing a -polyester, conprising subjecting a
polynerlzatum1éﬁ%ﬁ?Y%QPhﬁPﬁllahoﬁﬁ t¢5|mgnoaﬂ—Meahylphenyﬁmbphosphaaéed

from esters of mmmJ-@tﬂﬁlﬁﬁéHﬂy BQQQpﬁa@é ﬂbﬁablioé%iragl@ﬁbﬁﬁe sters to

al kyl ene glycolﬁ} a | ow nmeri zatlon ree
a pol ycondensdt't P AR B ?h Tﬂ%dﬁ?ﬁégheéY ) phesphabeysmofiotolyl

preparation of zmqmplyaeséerm@ﬁoﬁjrnylreﬁhbﬂpaaieonﬁo%m? Jﬁi”ﬁh& éﬁa@e,
The procegs foréﬂeﬁgkﬁ%ﬁ?f'ﬁﬁ e&ter ac ordlng to C t he
titani um at ons cont 2t3| J_¢ pene n%hrﬁﬁnﬂﬁ?sPhaﬁ¢+llnoles of
2 to 40% based on the tdths @mbmhystnforlbr@phﬁﬁtﬁéntbg &r OBy b6+ 4P ,
di carboxyl i ¢ agGHURAY i pe h ynerization startin
material . .12. The procesgﬂ%ogP%%gpgﬁln ﬁ%&ﬁ% ?gs?e¥e%%€89ﬂl ¥t cPhi m 10,
wher ei n the ar Gh& itcl%R %ﬁi%cﬁ@‘m@uml@@ﬂm@entetkbt@ohn@rmﬁm@r@ﬁhlmtc
aci d, .i sopht haldne asdntberl Sofaphd had enedig
dlphenyl carb§d¥ i.c. gcid, di henylsulfoﬁ% oxy #SQ%% %Prmula (I)
di phenyl et han d’ﬁPﬁ’jk %E‘%E%Pn“oﬁ erfilil-tlétﬂé? pmmqﬁw@m@nmm
di phenoxyet hanwmm«ylm acrmcbmn -dW df @xyet X RGRZOE G 3&% 20 13.
‘The. process fo ﬁﬂﬁ[ a ter, ac ng. to cIa|n112 erei
‘terephthal.ic a?hg)rl S o]'lr}%’gocb?"%f%ébdssoyhhéﬁg %r“r%"ﬁblaa Gtk kyl ene
‘terephthal ates and Shydr Stheigatalyest efmt tpirgpaltaRidty ot &f gt adade. 14
. The process for # Ql . er_.accor di 25 to, claim 0 wherein
the gsters of Fﬁ?&marorgﬂt'{]g;& P 4Pt wiESS I e feaction Product ‘of the
15 titanium compound component (A) composed of at least one
member of the tltanlum compounds of the formula (I) in
which k represents 1 with the phosphorus compound
'_Component (B) composed of at least one member of the
phosphorus compounds (3) of the formula (III) comprises a
20 compound represented by the following formula (IV):

/\/\

R*—0-P P—O-R’ {(IV)

N/ N /1

in which formula (IV), R® and R’ respectively and
rlndependently from each other represents an alkyl group

having 2 to 10 carbon atoms or an aryl group having 6 to
30 12 carbon atoms.

25

9. The catalyst for preparation of a polyester
accordlng to claim 1, wherein the reaction product of the
titanium compound component (A) with the phosphorus
compound component (B) is one produced at a reaction

35 ‘temperature of 50 to 200°C. _

10. A process for preparing a polyester, comprising
subjecting a polymerization starting material comprising
at least one member selected from esters of aromatic




v di carboxylic acids with the al kylene glycols are esters | nP@Wé?R?halic
acid with an al kylene glycols and are ones obtained by depolyner|2|ng

pol yal kyl ene terephthal ates and transesterlfylng the resulting 30 dlnethyl
terephthal ate with the al kyl ene glycols. 15. The process for preparing a
pol yester according to claim13 or 14, wheggin the polyal kyl ene

‘terepht hal-ates to be depol yneri zed are di scar ded pol yal kyl ene '
terephthal ate nol ded articles and/or polymer 35 scraps recovered in the

“manuf acturing pﬁb@éstUYltheacpdbyahkﬁleﬂ&yu@m%p@qgabqgegndlg 15Qe process .
- foor preparing aPQP%%S?EQEtﬂ rg e i to cl |n11 wherein the alkylene
gl ycols are sel®ect ron1e Feﬁ gI?g PIeLS; tﬁ??eﬁ§t§F§c§P a
t et r anet hyl ene P@%y@@Pdené@peﬂnyregbyaoh andthexpwebbﬂbénafgkﬁ@obatéz¥ stThe
process for prepefipdepal t C t 9. cl.ai erein the
DepapeL 16ROt BoPoiTeRter, B 18Rkl 37 550 Poenebe

pol yconde sati o reactlon |s conduc
18. A pol esternb %%%r d %y the process as clained in any one of clainms 10

to 17. 19. The poneBIer 266 OpHbBEsE 0 6Lap Pk ere e_content :of
cyclic trimers of es dé f ?ﬁe ar OMRL [ ¢ bdlégfﬁﬂg % %8 %égtap CPhetne
al kyl ene glycol s an H%v b w%ﬁr?ﬁ?th§|51§?§éB§|§ oge conbained. 90 the

0.50% by. we|gmpatnlY$531anﬁhtmm soouedt inf maceiAbuishyde bSt@ 9@§1B£ségss

.20. The pol.yest 18 urt ri st ng
anti oxi dant co %l%?tg‘%@ &l](l)%e% mHJiVBB ﬁﬁeﬁ%lt}é‘%nﬁ%‘aﬁﬂt%% an anount
of 1% bylflass lC@%Q@%Ykk%eﬁptﬁl¢¢mpamemttcomtaﬁﬁédointhﬁepoIyester 21. A

nnlded.ar{icle &5 2k £ e imed in any one of clains 18
to 20. 20 22. heqﬁilded aHn(ﬁ€§%§%%§dPngef%£§Tain121 sel ected from

bot t | e- shaped -arti cllek, SThRtPEoRgRsl for tpreparindea n@lyesméﬂ%b@@fuﬁiqlers
“and injection twldehmrii chaterdn ﬁué’%ﬁ'&ﬁéﬂcfdﬁeé dx%’%yai 'ie/ %%d relting a

resin 25 nate(#ealec;cﬁrpé)#gsn the ester as clarne

clainms 18 to 2 3t ¥ 2914 anksepityhatir mai),

solldlfylﬁg th@ap&thﬁﬂﬁhédﬂaﬁnbﬁxyhadnﬁéld diphenyldicarboxylic acid,
diphenylsulfonedicarboxylic acid,
“ diphenylmethanedicarboxylic acid, diphenyl ether
-dicarboxylig acid, diphenoxyethanedicarboxylic acid and
P-hydroxyethoxybenzoic acid.

20 13. The process for preparing a polyester according
to claim 12, wherein terephthalic acid is one obtained by
depolymerizingla polyalkylene terephthalates and
hydrolyzing the resulting dimethyl terephthalate.

: 14, The process for preparing a polyester according

25 to claim 10, wherein the esters of the aromatic
dicarboxylic acids with the alkylene glycols are esters
of terephthalic acid with an alkylene glycols and are

- ones obtained by depolymerizing polyalkylene
terephthalates and transesterifying the resulting

30 dimethyl terephthalate with the alkylene glycols.

| 15. The process for preparing a polyester according
to claim 13 or 14, wherein the polyalkylene
terephthalates to be depolymerized are discarded
| polyalkylene terephthalate molded articles and/or polymer
-..35 scraps recovered in the manufacturing process of the
polyalkylene terephthalates.

16. The process for preparing a polyester according



annua 2005 he
~24 A polyester fil m obtai ned by nelting a resin materi r1si ng the

‘pol yester as clained in any one 30 of clains 18 to 20, extruding the nelt
i'nto-a sheet form solidifying the sheet forned nelt and draw ng the _
‘resul ting undrawn filmin biaxial directions. . ABSTRACT A polyester having
a good color tone (a high L value and a-lew b value) and a | ow

-acet-al dehyde content is obt ai ned by using a catal yst containing a react i-on;:
product of (A a.tltanlun1c ound (1) re resented by the general fornula

(1) and/or a tiaildh yedn g e rebreeky are telegtedn
conpound (1) oErb&Eeumykﬁﬁ? dxydaﬂﬁiﬁﬁﬁmﬁﬁﬁﬁléﬁ?eg( 1C699§#@§¥%2%?n
‘car.boxylic aC|d repr.esent e ener a ornul a

t hereof, with (ﬁ’ﬁgy andg hexamedhnl %‘EP B ¥4l gener al

~formula (111), [errﬂ7 The éﬂﬁﬁﬂ&ﬁffdﬂfﬁfdpaﬂ{ﬁgrd P&ifﬁéﬂerfgﬁﬁfﬂ%fﬁﬁu =
S Subb ol ) M ol Gt dtadad s
Clerr]- C[err] gorgucgesduEt. a temperature of 230 to 320°C.
18. A polyester prepared by the process as clalmed
.in any one of claims 10 to 17,
19. The polyester according to claim 18, wherein

:10' the content of cyclic trimers of esters of the aromatic
dicarboxylic acids with the alkylene glycols and having
an intrinsic viscosity of 0.70 to 0.90 is 0.50% by weight
or less and the content of acétaldehyde is 5 ppm or less.

- 20. The polyester according to claim 18, further
15 “comprising an antioxidant comprising at least one
hindered phenol compound in an amount of 1% by mass or
less, based on the amount in mass of the polyester.
- 21. A molded article comprising the polyester as
| claimed in any one of claims 18 to 20.

20 22. The molded article according to claim 21
selected from bottle¥shaped articles, sheet-shaped
articles, thermally molded:containers and 1n3ectlon
molded articles. '

: 23. A polyester fiber obtained by melting a resin

25 ° material comprising the polyester as claimed in any one

- of claims 18 to 20, ektruding the melt into a filamentary
form and solidifying the extruded filamentary melt.
& 24, A polyester film obtained by melting a resin
materlal comprising the polyester as claimed in any one
30 of claims 18 to 20, extruding the melt into a sheet form,

' solidifying the sheet formed melt and drawing the

resulting undrawn film in biaxial directions.




10

15

20

25

16 January 2006 -

- 60 -
ABSTRACT

A polyester having a goed coloritone (a high L value
and a low b value) and a low acetaldehyde content is
obtained by using a catalyst containing a reactlon
product of (A) a titanium compound (1) represented by the
general formula (I) and/or a titanium compound (2)

. obtained by reacting the titanium compound (1) of the

general formula (I) with an aromatic polyhydric
carboxylic acid represented by the:general'formula (IT)

. Or an anhydride thereof, with (B) a phosphorus compound

(3) represented by the general formula (1I1),

| ~ (ORY) (COOH),
| .
- (R'0)—(Ti-0),—R* (Iy, (I1),
s
{OR")
II |
(RSO)—-P——OH ‘ (IIT)
(])H |

{wherein R', R*, R®, R and R® = a C,~Cy alkyl group, k = 1

to 3, m = 2 to 4, and R® = a substituted or non-
substituted C,-C,, aryl group or a Ce~C, alkyl group].




