1 11275 SPECI FI CATI ON POLYCONDENSATI ON CATALYST FOR PRODUCI NG POLYESTER 5
AND METHOD FOR PRODUCI NG POLYESTER USI NG THE SAME Technical Field The
present invention relates to polycondensgtion catalysts 10 for producing
pol yester and to methods produci ng pol yester using such polycondensati on
catal ysts. Background Art 15 Pol yesters typified by pol yethyl ene
terepht hal ate, polybutyl ene terephthal ate and pol yet hyl ene naphhgg %

excel in nechanical properties and chem cal properties and are d% n a
wi de variety of fields including f9fecsrigaTgloathes and i ndustria
materials, filnms or sheets for packaging materials or magnetic 20 tapes,
bottles, which are hollow nolded articles, casings of electric or
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Certain representative polyesters, naqgﬁé ngl esters osed of aromatic

di car boxy8 i c AAEDMESPEEH2 @ RaRB G 1y dSYEBIR &ﬁﬁi‘é ehHE 8AME or
constituents, such as polyethylene terephthal ate, are produced by first
prepari ng bis(2-hydroxyethy|)terephthalate (BHET) and an ol i gomer

contai ning the same by an esterifi dechancaleBodldon between terephthalic acid
and et hyl ene glycol or transesterification of 30 di nethyl terephthalate and
ethylene glycol, and then subjecting themto nelt-polycondensation in vacuo

at high tenperatur 8hel prédeent HeaeHI6a 1flate PObpORLeNdahsoionatalalgits As
such a pol ycqondensati on catal yst for, produci ng pol yester, _antinony. trioxide
d & e ity fipe
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trioxide is §u§§qﬁhyggn&@hgghb§ taepsnsive 2 and is of excellent catalytic
activities, however, it has sonme problens. For exanple, antinony netal is

formed while it is used in pol ycondensati on thereby making the resulting
pol yest er Background Art

15 Polyesters  typified by polyethylene terephthalate,
polybutylene terephthalate and polyethylene naphthalate excel in
mechanical properties and chemical properties and are used in a
wide variety of fields including fibers for clothes and industrial
materials, films or sheets for packaging materials or magnetic

20 tapes, bottles, which are hollow molded articles, casings of electric
or electronic appliances, and other types of molded articles or
components.

Certain representative polyesters, namely, polyesters
composed of aromatic dicarboxylic acid components and alkylene

25 glycol components as major constituents, such as polyethylene

. terephthalate, are produced by first preparing
bis(2-hydroxyethyl)terephthalate (BHET) and an oligomer
| containing the same by an esterification reaction between

terephthalic acid and ethylene glycol or transesterification of

30 dimethyl terephthalate and ethylene glycol, and then subjecting

them to melt-polycondensation in vacuo at high temperatures in the
presence of a polycondensation catalyst.

As such a polycondensation catalyst for producing polyester,

antimony trioxide is heretofore widely used as disclosed in JP

35 46-3395 B. Antimony trioxide is a catalyst which is inexpensive
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dar kened, or the resulting polyester is contamnated with foreign 5
substances. In addition, antinony trioxide is inherently poisonous. In
recent years, therefore, devel opnent of catalysts free of antinony has been
awai ted. For exanple, a catal yst conposed of a germani um conpound is known
as a catalyst which has an excellent catalytic activity and 10 which can
provi de pol yester excellent in hue and thermal stability. This catal yst,

however, is pr@biengt i gxdeMdtatcathlyicValyivasRanshy&evand ithdad hepmat al yst
content in a reaction system changes with ti .and it be QE§S diffi&ult to
control the Wﬁﬁﬁﬁ‘rﬁ'za PoRxpERlGs @ DU MO IFagta S s ferpgd; W;“ 8 1 M&Gof f

fromthe reagti Blgasbsid%rﬂs@lﬂ{dmgthéfaeﬁ e Rekyner ikhat I ulBhd hgoPidrerhand,
as di scl osed ingJ 46- 3395 B and JP %9-570§g?A, it is alré%d known t hat
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transesterification of dinet t erepht hal ateand et hyl ene gl ycol.

exanpl e, accigbnguso UnSrepemtemntedys, g5oeden, dpwklarondensetf icatabatal yst s
conpri sing tﬁ%ggﬁﬂ595#?5%§@@gt§éé¥g% neyn. They, however, have problens in
pol yes [

that the resulting ter 1s Tiabl'e to be colored due to thernal
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1 the polymerization.
On the other hand, as disclosed in JP 46-3395 B and JP
49-57092 A, it is already known that titanium compounds such as
glycol titanate and titanium alkoxide also can be used as a
polycondensation catalyst for producing polyester by
20 transesterification of dimethyl terephthalate and ethylene glycol.
For example, according to U.S. Patent No. 5596069,
polycondensation catalysts comprising tetraalkoxy titanate are
known. They, however, have problems in that the resulting
polyester is liable to be colored due to thermal degradation during
25 the melt-molding thereof.
In recent years, many methods for producing high-quality

s polyester at high productivity using a titanium compound as a

~ polycondensation catalyst have been proposed. For example, as

disclosed in JP 2001-064377 A and JP 2001-114885 A, a solid

30 titanium compound obtained by first preparing a hydroxide of
titanium by hydrolysis of titanium halide or titanium alkoxide and
then dehydrating and drying the hydroxide by heating it at a
temperature of from 30 to 350°C has been proposed as a
polycondensation catalyst.

35 Some of the heretofore known polycondensation catalysts
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nmetal . However, in many cases, there is a tendency that such a catalyst

exhi bits a high polynerization activity, but the resulting 5 polyester is
|iable to be colored due to thermal degradation during its nelt-nolding.
There is also a tendency that the result¥ng polyester is poor in
transparency. Disclosure of the Invention 10 The present inventors have
intensively studied in order to solve the above-nentioned problens involved

in the convesimpsadd omodly@ﬂrbdaaﬁatimu@ahgl ¥sd bt - pread i e tpmxyleﬁﬁ er. As
aresult, the havgﬁrﬁached resent invention.by finding en a
n
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particles andtsUcChHawyweUGh misedsas, ahpAd isondendanconticad duyhtaf or
produci ng pol yester, deconp05|t|on of polyester is controlled durjng the
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obj ect of tHésj htmelling. pr bhede s ridvel a p®¢@%@ﬁﬁéﬂyﬁtﬁbﬁ £aswltyse for
pr oduci ng pqhﬁ§§ggéﬁrphggﬁqﬁqhgl%gaqbﬁ hycatalytic activities and provide

polyester with“exce ue or tone and transparency even in the
absence of antinony. It is also an object of the invention to provide a
nmet hod for producing ++ polﬁs g u5|ngt%qu“%uﬂpggcondensatlon catal yst.

.JThe invention provides a polycon &hsht ’on ca alyst produci ng pol yester

by an exoerification reaction or 30 transesterification reaction between a

di carboxylic acid  Qr ester-farmn derlvatlv ther a erein
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their surfaagdva awtaﬂo&yéeﬂheafmdné(arm@ba@m@ ifvélvednbuinttheotohventiodal to 50

parts by weig terns, of TH%E 100 grts of he solid 35 basg 4 The
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titani um haljhds RAde 20a3RLERUS Plds@hitN@vention by finding that when a coat

15 layer of titanic acid is formed on the surface of solid base particles
and such a product is used as a polycondensation catalyst for
producing polyester, decomposition of polyester is controlled during
the production of polyester and high-molecular-weight polyester is
formed at a high polymerization activity and the polyester hardly

20 suffers coloring due to thermal degradation during its
melt-molding.

Therefore, it is an object of the invention to provide a novel
polycondensation catalyst for producing polyester which exhibit
high catalytic activities and provide polyester with excellent hue or

25 color tone and transparency even in the absence of antimony. It is
also an object of the invention to provide a method for producing
polyester using such a polycondensation catalyst.

> The invention provides a polycondensation catalyst for

producing polyester by an esterification reaction or
30 transesterification reaction between a dicarboxylic acid or

ester-forming derivative thereof and glycol, wherein the

polycondensation catalyst comprises particles of solid base having

on their surfaces a coat layer of titanic acid in an amount of from

0.1 to 50 parts by weight in terms of TiO:z per 100 parts of the solid
35 Dbase.



solution to an aqueous slurry of particles of a solid base at a tenperature
of from25 to 40C so that the aqueous slurry has a pH5 of 5 to 12, thereby
form ng a surface coat conprising titanic acid on the surface of the
particles of the solid base, drying the particles of the solid base with
the surface coat, and pul verizing the particles. The invention further
provides a pol ycondensation catalyst for producing polyester by an

esterification reagfd Qbi9tondOnksBRscehesiyisiCal 'o%@a[&@l?lte' By QﬁHY‘@@na@
di carboxylic acid or an ester-formng derivative ther eof and a gl ycol,
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particles oftraheestdifichdsch ake AtiGNPBERVHER @f dicaibéxylRc ABQRLC or aglding to
t he aqueous slurrty a water-soluble silicate in an anmount of from1l to 20
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parts by weigHerifirpdpgs derispevepetherert papds dy al¥rght Bhetti@ sbhed base

and/ or a watgdiyeehHbh§ailownd 13l st b@m%'ills?er@b'm’tlgieétBPgls%lit(pnge Bakisg by
weight in terns_of A1203 per 30 100 parts by weight of the solid base and an
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and al umi num on the surface o e particles of the so ase; adding an
aqueousl 5solapmi pesige pxtcbmuquahalqacﬁé awd ahemqméausel&ICkadlfr@Hsofhdltqom to the
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tenperature o fhat *the aqueous sP urry
weight per 100 parts by weight of the solid base, and an outer coat

layer of titanic acid in an amount of from 0.1 to 50 parts by weight
in terms of TiO: per 100 parts by weight of the solid base.

20 Among the above-mentioned catalysts, a catalyst having an
inner coat layer of an oxide of at least one element selected from
silicon and aluminum or a composite oxide of silicon and aluminum
and an outer coat layer of titanic acid on the surface of the particles
of the solid base is obtainable by, while maintaining an aqueous

25 slurry of the particles of the solid base at a temperature of from 5 to
100°C , adding to the aqueous slurry a water-soluble silicate in an
amount of from 1 to 20 parts by weight in terms of SiO2 per 100

~ parts by weight of the solid base and/or a water-soluble aluminate
in an amount of from 1 to 20 parts by weight in terms of Al20O3 per

30 100 parts by weight of the solid base and an acid, thereby forming
an inner coat layer of an oxide of at least one element selected from
silicon and aluminum or a composite oxide of silicon and aluminum
on the surface of the particles of the solid base; adding an aqueous
solution of titanium halide and an aqueous alkaline solution to the

35 resulting aqueous slurry of the particles of the solid base at a



pH of 5 to 12, thereby form ng an outer coat |ayer of titanic acid on the

i nner coat l|ayer; and drying and pul verizing the particles of the solid
base with the inner and outer coat |ayers. 5 Anong the above-nentioned

catal ysts, a catalyst having an inner coat |ayer of an oxide of zirconium
and an outer coat layer of titanic acid on the surface of the particles of
the solid base is obtai nable by, while maintaining an aqueous slurry of the

particles Qfexﬁ;rbera%qlrbdoﬂomna% ol 80PEr & Yh@tofhd laQMied ulsOs ARG, haddi ng to
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the solid base at a tenperature of from5 to 100C, addin o the ., agyeous
slurry a watlefos8 %rfé"gm%le&w i%t%nérﬂfu%‘[ Opper, by yatrg Em Wﬁagleggg
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aqueous slurry has a pH of 5 to 12, thereby forming an outer coat

layer of titanic acid on the inner coat layer; and drying and

pulverizing the particles of the solid base with the inner and outer
20 coat layers.

Among the above-mentioned catalysts, a catalyst having an
inner coat layer of a composite oxide of zirconium and at least one
element selected from silicon and aluminum and an outer coat layer
of titanic acid on the surface of the particles of the solid base is

25 obtainable by, while maintaining an aqueous slurry of the particles
of the solid base at a temperature of from 5 to 100°C, adding to the
aqueous slurry a water-soluble silicate in an amount of from 1 to 20

. parts by weight in terms of SiOz per 100 parts by weight of the solid

base and/or a water-soluble aluminate in an amount of from 1 to 20
30 parts by weight in terms of Al2O3 per 100 parts by weight of the
solid base, and in addition a water-soluble zirconium salt in an
amount of from 1 to 20 parts by weight per 100 parts by weight of
the solid base, thereby forming an inner coat layer of a composite
oxide of zirconium and at least one element selected from silicon

35 and aluminum on the surface of the particles of the solid base;



addi ng an aqueous solution of titanium halide and an aqueous al kali ne
solution to the resulting aqueous slurry of the particles of the solid base
at a tenperature of from25 to 40C so that the pH of the aqueous slurry
beconmes 5 to 12, thereby formng an outes coat 5 |layer of titanic acid on
the inner coat |ayer; and drying and pulverizing the particles of the solid
base with the inner and outer coat |ayers. According to the invention, the

solid base ig4dihg anplW%@Qupiram%tfahxﬁhsuﬂien{dmm@daﬁ@ouﬁ haupbeéerabl y
10 magnesi um hydr oxi de or hydrotalcite. The invention rther prqvi des a

met hod for pHEdderngel ‘HdP?efé’t@Pe é@ﬁb}qlgsr@m%ﬁquﬁg Hlil%msé P$Ctacid or

an ester-fofyg §81:8dahi YeetlFE £LOFuRNGE B ok YEOLo O BN LB LE thé (if'ﬂ io®N
reaction or a transesterification reaction in the presence of such a 15

pol ycondensaihicopasapus ydurneheicomss abové2, Fhep%\bx ifetnapg ameytay ehaton
provi desg as) 3¢pr §F efit&flic emgd'oq;e%e GniRtnedaf of. rOdHﬁH”Q&PA@'%B&r

conprising preparing an oligonmer conprising a ydroxyalkyl ester of an
aromati ¢ di cembyexyiing tieé @ aryicdas edttdrei $aledthame wedctth@nnoreraaQ@ outer
transesterif| cgtl o Leaction of the aromatic dicarboxylic acid or an
ester-form ng deri MVative thereof and an al kyl ene glycol, and subsequently
mel t - pol ycondensi igcddidingi gtmerthundﬁrvauhogh t\h&CUHdﬂldt babégh’ut emberat ure
in the presen e of ,such .a po ensat i OH]é)cat al y ! t rrentl oned gra\{)el\

y
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pol ycongensahiaghes i@l Yed r acicer 6 rhgdtr@tanetd nventl on nentioned above is
preferably titani gﬁ%te“acm Ol’lg Best for Carrying.Qut the lLnvention
30 A first pol ycontehsHYgH 188t P})Elée% oﬁ’“b‘?l 88céndtpbitgtsfr BRpdugine

esterificatigpdlyesast i Qﬂnﬂfrﬂsfr?%"s%%tlﬁééﬁh%at hONd1RABLKkYM chEhVREN oa an
di carboxylic aci d or an ester-tormn der| vative thereof and atg ycol
o2

accor di ng t #RE foRpdAL éﬂrw@tsmrmeﬁa@ iand Amgly eds thaan jegtesifagatdons sol i d
base having Qi kil br St f 26685 R ek tibAY REa@fioh iHANE pR6LENES 0 bukh a

15 polycondensation catalyst mentioned above.

In particular, the invention provides, as a preferred
embodiment, a method for producing polyester comprising
preparing an oligomer comprising a bis(hydroxyalkyl) ester of an
aromatic dicarboxylic acid by an esterification reaction or a

20 transesterification reaction of the aromatic dicarboxylic acid or an
ester-forming derivative thereof and an alkylene glycol, and
subsequently melt-polycondensing the oligomer under a high
vacuum at a high temperature in the presence of such a
polycondensation catalyst mentioned above.

25 Furthermore, the titanium halide used in the preparation of
the polycondensation catalyst according to the invention mentioned

above is preferably titanium tetrachloride.

Best Mode for Carrying Out the Invention
30
A first polycondensation catalyst for producing polyester by
an esterification reaction or transesterification reaction between a
dicarboxylic acid or an ester-forming derivative thereof and a glycol
according to the invention is such that it comprises particles of a

35 solid base having on their surfaces a coat layer of titanic acid in an
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amount of fromO0.1 to 50 parts by weight in ternms of Ti Q2 per 100 parts of
the solid base. A second pol ycondensati on catal yst for producing pol yester
by an esterification reaction or transesterification reaction 5 between a
di carboxylic acid or an ester-formng derivative thereof and a gl ycol

according to the invention is such that it conprises particles of a solid
base having on their surfaces an inner coat |ayer of an oxide of at |east

one el ement @gbaﬁ&e&% OsilltioCQ@’pﬁltgnﬂf'%igﬁ@dixgitéﬁﬁgim%zEbe(i‘off@lgSi te

oxi de of at ast two elenents sel'ected 10 fromsilicon, alum num an
zi rconi um i rPatsafolhr sefidibasn.1 to 20 parts by weight per 100 parts by

wei ght of the soli SggégdSﬁ;@gggnggﬂ\%\glhéﬁ?%#%%@rfogf?It(iél%lin%e?giﬂ}sitgran

amount of fromoO.1't erns o _ I00 parts of
the solid bdge. amn ekerificetiononreaxtanpl esr otraheegerifdcbtisn | redatden oxi des,

15 hydroxi dgs_,or_ vari ous ¢o site oxides of alkali tal § al i ne
earth meéal gtfetzyneaeno?i (gggr%ﬁg%ﬁp%%lidt 8" &YXl aggerokoraqlhnngnﬁlﬁﬁé%ﬁr‘{g?h{(ﬁ%ﬁ hanum
zirconium tdwdidigland hbeoddike. tSudle Oxveeidoanis saohpdsit et exindesiseay be

repl aced partiaglly by saltg,such as. carbqgnates. .Therefore, in the

o nt on kst B BAea g im G G tEIL G bt En PROPEGR 2B RIEE and
‘hydr oxi des off sR@x@8t WNHatCRlGitWhe o3dmRnti dolbcled ok salidbhNaMindniGn and t he
i ke, e.g., qr)rg(a(?n,esi um hydroxi de, cal cium oxide, strontjum oxide baéi um
oxi de, zinc AErcoRAd™ RE 3| GBPOBHA CHABiatelepet daw eleaments polsched it e.

In  paripculRbm SRINES AR AWM A¥4HE Ak OYAIALR £hlfinbink oA @6aPIYEIs6d 25
according to the invention as a solid base. In the invention, titanic acid
i s a hydrat ghitist anivwensdt ser Ydhpasénthod waishheofgbhersalid basgl antia@  nH20

wherein n i So&e'i“’cm]‘%rla%}icﬁ“fﬁﬁ iDadidlis an am¥ithtPof Bl £ 184 o GRtts 30 be
obt ai ned, for exanple, "by al kal i ne %ydrol ysis of a certain kind of titanium
conpound as Weseighednl tarers ofiTiOk, pethé 0D pattspaf tlewndbdshason cat al yst

2;02'”3“ ng to the I%”t’l?é‘tihQQn't%ndee%&%B? S olfq:htehgolfijirlf&sep%%%ﬁ%dggﬁfetsi,On
yst according to the rnvenition, en the anmount of e coat layer of
35 titahbc doidroaxsdebess tdEnub.cbmpostelyxidesgift alkalf enataleforTallyliper
earth metals, and oxides or composite oxides of aluminum, zinc,
lanthanum, zirconium, thorium and the like. Such oxides and
composite oxides may be replaced partially by salts such as
carbonates. Therefore, in the invention, more specific examples of
20 the solid base include oxides and hydroxides of magnesium, calcium,
strontium, barium, aluminum, zinc and the like, e.g., magnesium
hydroxide, calcium oxide, strontium oxide, barium oxide, zinc oxide
and the like, and composite oxides such as hydrotalcite. In
particular, magnesium hydroxide or hydrotalcite is preferably used
25 according to the invention as a solid base.
. In the invention, titanic acid is a hydrated titanium oxide
represented by the general formula
v TiOz2 * nH:20
wherein n is a number satisfying 0 <n < 2. Such a titanic acid can
30 Dbe obtained, for example, by alkaline hydrolysis of a certain kind of
titanium compound as described later.
First, the first polycondensation catalyst according to the
invention is described. In the first polycondensation catalyst
according to the invention, when the amount of the coat layer of

35 ftitanic acid is less than 0.1 parts by weight in terms of TiO2, per



8 100 parts by weight of the solid base, the resulting polycondensation
catal yst exhibits a | ow polynerization activity and fails to provide

hi gh- nol ecul ar - wei ght pol yester with sa%isfactory productivity. On the

ot her hand, when the anmount of 5 the coat |ayer of titanic acid is nore than
50 parts by weight in ternms of TiQ2, per 100 parts by weight of the solid
base, decogfosition of pol yester ocgurs easily. during thg producti on of

the pol yest ef0hndPathisor big dteighé rebulthhg yotdeshate.duéheo resultingr mal

degradati on pagdbadeashtvndeht Y st hex MR it s MR B G fy i 8 za di@npalcyRster . Such
a first polycondensation catalyst according to the invention can he

obt ai ned by,a®hi |i@ikmi tPai Arogden Aagboneleqularyweight heobuetties| e¥idh a

sol i d base al; s fRABEF JrYAGRvil.OMOR tRe HAAEr hM & 6Hk ¥nd oM drt b 40C,
adding to the aqueous slurry a titani um 15 conpound in an anount of fromO.1

to 50 pabts the geayHayen afetitendé aciilOp pearel0apa’® p sy gheiadft ihe sol i d

base, and t di pg |y nHO L resul ti 1 Xg¢ U t dr e the
titani um CO%%E[IJI?]SS bgt Tgaf)’Ha‘(L)&SHQE& ff?%%rz)aer&aﬁ{%‘g&a {)}fe—‘f o?ogxt obogl%,z’

t hereby fordewpmposidain ldypolyefstér toarnues acddd]ly ahdaringethdrpriodgicaimh of

pul verizing the 2 rticles of the soljd base.with the coat ,|l ayer.. , The

t enper at ur e po&ﬁggtcfrry?‘r‘? icgicbrtl&gef’ pile vﬁelsﬁﬂﬂnlghé’ob]‘é%sgtgrofiu?rg% %9 to
180C, and pdidrintal dekya s tioar abdyrsvehbily dheingnge mfelf-mosddiag 6Hth80C. The
first pgl ycon(ﬂens tion catal yst according to the invention can also be

obt ai ned by RHECAET nethod. It can be 25 obtained by, while maintaining an

aqueous slurry of guépl hdfiRasepaly @ nidmerntadsr eaedlykt 0OAt&HAANnE0QE, the
preferably from25 to 40C, _adding_to the aqueous slurry a titanium conpound

in an amountingentien . he ohtsmehbys whilaanghrtain g s agl epuepsIary 100
parts by wejsgiie ?Brgile?essgkiadsaffi‘&%aas%da@@ @élﬁﬁbi‘aéﬁea@f ARHY t&l1meeic, 30
equi valent to that of the titanium conpound, and It needed, adding
addi tional attedbrably fiyan @5te40R€, rddant tm denpounduaslarpHaditaniun 12,
L1 20, oy S DEFERY 910 4 BaSoR UGN chpbom e
particl es ofTi(hepsollitd basts byt Weiglet obabel spled base, and then adding an
alkali to the resulting mixture to hydrolyze the titanium compound
at a pH of 5 to 12, preferably at a pH of 7 to 10, thereby forming a
coat layer of titanic acid, and then drying and pulverizing the
20 particles of the solid base with the coat layer. The temperature for
the drying is preferably within the range of from 60 to 180°C, and
particularly preferably within the range of from 100 to 130°C.
The first polycondensation catalyst according to the
invention can also be obtained by another method. It can be
25 obtained by, while maintaining an aqueous slurry of a solid base at
. a temperature of from 5 to 100°C, preferably from 25 to 40°C,
adding to the aqueous slurry a titanium compound in an amount of
v from 0.1 to 50 parts by weight in terms of TiO:z per 100 parts by
weight of the solid base and an alkali in an amount almost
30 equivalent to that of the titanium compound, and if needed, adding
additional alkali to hydrolyze the titanium compound at a pH of 5 to
12, preferably at a pH of 7 to 10, thereby forming a coat layer of
titanic acid, and then drying at a temperature from 60 to 180°C and

pulverizing the particles of the solid base with the coat layer.

35 In the preparation of the polycondensation catalyst of the



35 In the preparation of the polycondensation catal yst of the 9 invention,
exanpl es of the titanic conpound which can forma titanic acid coat by the
al kal i ne hydrolysis include titanium halides such as titanium
tetrachloride, titanates such as titanyl anmonium oxalate, and titani um

al koxi des such as titaniumtetrai sopropoxide. 5 The titanic conpound,
however, is not limted to these exanples. Exanples of the alkali used for

the hydrol yal sn 6l URaAITRNT 3¢ AL cPORLUMINGCONI IS bt e selleald al so is

not limted to these I rst polycondensation catalyst
accordi ng tigamtie acid conydnt ilonalkalénsdiidtobesie inslpdefterabiuyn hadidsi um

hydr oxi de %hchhé’sdmta%'iﬁh{ ?etryaﬁﬁ??:fi(a%?’tito 6,195 L) Qg%g@a{r{ﬁ(ArrLﬁl'bﬁtium.

pol ycondensat'ion catal ysts accordi ng to Y he invention i's such that it
conpri ses nagheisd, um dyitraos ude aplas tidelsesu diavis gt omi uhdietr asopfrapeside.coat

| ayer tihbanic acid in _an unt of from0..1 t 15 parts_by . weight in
torms of TIEB EABIBPYRPEUn By R oF hagimifutny R a8 mRIFhar one
of the prefmrarxﬁﬂ}]é‘é ﬁﬁthe POk yHomEken s@t'tlo@h@altr?lyﬁtssnam@é ;iinm@ﬁh(i)z_lfahﬁi o
invention is such that it conprises hydrotalcite particles having on their
surfaces aSe@RM |hyBoxdfey ‘h%i@eacﬂlgagh %lﬁoar’rﬁuﬁf’to#mf‘rt@)% 6° 128550 parts
by wei ght o£@nipielerms of Ti G2 per 100 parts by weight of hydrotalcite. The

slurry of the ma?nesi um hydr oxi de used for the reparation of the
pol ycondensat i onlRatthey dirstomely e mdensmidaasicahe Hiadr dacaed g ttl 8 havi ng

on theig syp{agednd ﬂ?@tsoﬂ@y}%seofis%}%wr%b%iﬁta@rgguhhqumr%&@&é eg first

pol ycondensat | on 25 catal ysts nentioned above re s to, for exanple, a
sl urry obt diydedtalsyteeut r alTiréredonsn agareus ool utheon ofrefermgder - Eo$tubl e

magnesi um ﬁgp gqg i i n i I trate. i h an
al kal i sucﬁ%g}Lséos% I un%qhgl r ogg‘i%ewgn%pgo%ﬁga@ot ghgﬁgc@i%%it@ gg Sr‘rlgg)nté%\%%m
hydr oxi de, ibr camyplrusesy oltgaiesedmbyhgidsperdsi ngart3Clevagnesingn bydritbride
particles in

n_aqueous redi um  .\Wien an. aqueous slurry magnesi
Py oxi de. PUrBBRr e, e HhaiFar i AR o Sl ARl heftseMoprE Tb 4
wat er -1l ublaetsragnesicighsald twirids asf Taldealper t10® goueeubyselaighonodf the

wat er - sol Utr)rllz?glgrea rl‘l%?l n§ r%lxtlde. Another one of the preferred first
polycondensation catalysts according to the invention is such that
it comprises hydrotalcite particles having on their surfaces a coat
layer of titanic acid in an amount of from 0.1 to 50 parts by weight
20 in terms of TiO:z per 100 parts by weight of hydrotalcite.

The slurry of the magnesium hydroxide wused for the
preparation of the polycondensation catalyst comprising
magnesium hydroxide particles having on their surfaces a coat
layer of titanic acid among the preferred first polycondensation

25 catalysts mentioned above refers to, for example, a slurry obtained
by neutralizing an aqueous solution of a water-soluble magnesium
salt such as magnesium chloride and magnesium nitrate with an
alkali such as sodium hydroxide and ammonia to precipitate
magnesium hydroxide, or a slurry obtained by dispersing

30 magnesium hydroxide particles in an aqueous medium. When an
aqueous slurry of magnesium hydroxide is obtained by neutralizing
an aqueous solution of a water-soluble magnesium salt with an
alkali, the aqueous solution of the water-soluble magnesium salt
and the alkali may be subjected to simultaneous neutralization or

35 alternatively neutralization may be conducted by adding one to the



and the alkali may be subjected to sinultaneous neutralization or 35
alternatively neutralization my be conducted by adding one to the 10
ot her. The above-nenti oned nagnesi um hydroxi de particles may be deriv
from any source. For exanple, they may be powder obtained by pulveriz
natural ore or powder obtained by 5 neutralizing an aqueous magnesi um sal t
solution with an alkali. The hydrotalcite used for the preparation of
pol ycondensgat@p catal yst conprising hydrotalcite particles having on
surfaces a coat |layer of titanic acid anong the preferred first

pol ycondensati on
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same as those nent{oned above. AItTough,such a hydrotalcite ﬁag hg%obtained
f PHe

.easily as alfpisdane

yGogdeis@ Ll Kt aly tsc i paeder Rl yprentRsd te s

by a 251@onwgnbggg?1éyhggﬂm@wgyﬁnqu;e.g. a hydrot hermal nethod, using

proper materials.
magnesi um hydr oxi de or h)H otM 3% (QHNeARs/mah mBsEbUS *s

di spersi on ’Wl@'éxl{c{{‘floﬁ/lzt* N rod 45" ¥ ﬁéaé"@ﬁﬁ%lﬁ%a‘i‘@n@%g%‘l

containing a small anobunt of water-so

n the i nvention, for exanple, the aaﬁeous slurry of
ution in whic

}cﬁp sSPHEHRom

S
e organic solvent; the aqueo

ary,

h the

us

sol ution nedds*arZmitfuendsCadtuMndémotdtsi eh leaht ol ventaleht tthetalolanion is
water or an s%géjcet%ﬁsflso%ugllgr,] Fe3* and Ti3*; A» denotes at least one anion

15

20

25

30

35

selected from S0O42, Cl', CO3?2 and OH; n denotes the valence of the
anion; x is a number satisfying 0 < x < 0.5; and m is a number
satisfying 0 s m < 2.

In particular, in the invention, a hydrotalcite in which M2?* is
Mg2+, M3+ is Al3* and A is COs2, i.e., one represented by the
general formula (II) is preferably used:

Mg2t; xAl13*x(OH)2(CO032) g2 * mH20 «++ (1I)
wherein x and m have meanings the same as those mentioned above.
Although such a hydrotalcite can be obtained easily as a product in
the market, it can also be produced, if necessary, by a
conventionally known method, e.g. a hydrothermal method, using
proper materials.

In the invention, for example, the aqueous slurry of
magnesium hydroxide or hydrotalcite means an aqueous solution in
which the dispersion medium of the slurry is water or an aqueous
solution containing a small amount of water-soluble organic
solvent; the aqueous solution means an aqueous solution in which
the solvent of the solution is water or an aqueous solution
containing a small amount of water-soluble organic solvent; and the
aqueous medium means water or an aqueous solution containing a

small amount of water-soluble organic solvent.



containing a small anmount of water-soluble organic sol vent; and the aqueous
medi um neans water or an aqueous solution containing a 35 snmall anpbunt of
wat er - sol ubl e organic solvent. 11 |In the invention, the aqueous slurry of
hydrotal cite neans a slurry obtai ned byldi spersing the aforenentioned
hydrotalcite in the aforenenti oned aqueous nedi um Next, the second

pol ycondensati on catal yst according to the 5 invention is described. In the

second pol ycondengat i & A i¥at ch@%ﬂ[éﬂdbgslt&r&hﬁ hpyentdiete waanste
amount of the inner coat |ayer of an oxide of | east one el enent sel ected

from si | i cofluarumbtarredirity Aisponting dhe aamﬁﬁtﬁgml@n@sh pdegtadeiteedst two

el ements selgct § nd zirconiumis |less than 1 part
by wei ght 10 pe%g)rsyeg?rl hé%ca%e Sumoe?lqt e solid base, the resulting

pol ycondensat i on ¥t ytdite hfacsonad hwogj’\cqmim”cmzatqadalm po¢andinguto théhe hue
of the r Su'l&) gtﬂ)% ngé crlﬁeEOt IanPflO edcon%po@f%gﬁ@eﬁsaﬁgﬂd%am9gtthe

amount of the rAnRer coa is more th in“terns of
an oxi de peractofdpes ts thy 1V\®'Ieghiom,fwhhﬁ tdod adlolﬁltbaﬁehe uhaep@bym}ayzatl on

activity of the resulti.n ol ycondensat i t st de reases _undesi r abl
Then t o amdini™ GRITHa ttk Bastsie FLyBFneelfisn fom aeen: paatiPag 0 1
parts by weigd zhﬂtoheﬁﬁﬁoﬂﬁ corfiBositeloxiQe ofaittis aly twweé @hie 0fs §<hl%c8@dll d
base, the refsultl qg pol condensatlgn‘cat al yst. 20 exhibits a lo

pol yneri zat i "6ATagt A TaRyl ) 30 FLpr YUY 1S F@‘T’lt Aol é(?tﬁrérbweéﬁ}(‘t

pol yestep wigdt sapd sfagker Woypr Qdsht Vidty . theOnsélhe e, hand, reheninde

anmopunt of the outer coat layer of titanic acid is nore than 50 parts by
wei ght in t @dEcoprdapeptiopetatalget dras ¢ Bigharimorizahe sactiyibaskut

deconposi ti Q'EeOBuQOAfyﬁﬁé Gifes%%l‘?l%c%ﬁycf‘s%!r'ﬁé H'H{ I B 0@ dPT OGHCLH OBt REr t hE
pol yester and col oration resulting polyester due to its thermnal

degr adat i on loordirgheaddiel @/m@ullmtngf theeimedt comt| Bivey of mome tﬂi@lny%%m@lfts Armong
such second a o)

ol ycondensat eiear Sy il of BPLXRS pRECEYE pAIs By LREHPESINCALE |

| east oh® elberwentthsghdymeekrizaoimmsikiicvoty aﬁdhalmdﬂmg)pohy@arqmmatteomm de of

silicon and altgwsquggcreasgs undesirably.

When the amount of the outer coat layer of titanic acid 1s
less than 0.1 parts by weight in terms of TiOgz, per 100 parts by
weight of the solid base, the resulting polycondensation catalyst

20 exhibits a low polymerization activity and fails to provide

high-molecular-weight polyester with satisfactory productivity.

On the other hand, when the amount of the outer coat layer of

titanic acid is more than 50 parts by weight in terms of TiOgz, per

100 parts by weight of the solid base, decomposition of polyester

25 occurs easily during the production of the polyester and coloration

of the resulting polyester due to its thermal degradation occurs
easily during the melt-molding of the polyester.

. Among such second polycondensation catalysts according to

the invention, a polycondensation catalyst having an inner coat

30 layer of an oxide of at least one element selected from silicon and

aluminum or a composite oxide of silicon and aluminum on the

surface of the particles of a solid base and an outer coat layer of

titanic acid on the inner coat layer can be obtained by, while

maintaining an aqueous slurry of the particles of the solid base at a

35 temperature of from 5 to 100°C, preferably from 30 to 60°C, adding



surface of the particles of a solid base and an outer coat |ayer of titanic
acid on the inner coat |ayer can be obtained by, while nmaintaining an
aqueous slurry of the particles of the solid base at a 35 tenperature of
from5 to 100C, preferably from30 to 6@€, adding 12 to the aqueous slurry
a water-soluble silicate in an anount of from 1 to 20 parts by weight in
terms of SiQ2 per 100 parts by weight of the solid base and/or a

wat er - sol ubl i om 0, i in
ternms of AlZ&@p%?h?ggﬁasrug&bgr%u\?v&ef g&lu%% t écafstg ]i%d Ega'{s%%u%rqyﬁferrgmaddl ng

an acid to rletie 28 paets he weigitrin sgrmhaaf $tOhasral YHperty byowepghbeéf er abl y
a pH of 8 tqp9, <and b&@?@ﬂ‘&/&ﬁ‘é'\v&’?& l?l%rg mﬁRB N8 a1 hg{b‘%{ntc.%’f‘t layer
of at | eas el enen

of an oxide one rom s icon and al'um numor a
conposi te oxﬁrdm df tQ;lZ(] eartauridy amngihtum dlernfseoﬁu‘kl‘zéhepef 10@ pOrtpabyi cl es

of the s ba th whi | nt ai the t. obt.ai ned ueous
slurry o t h“é 1p%;‘"‘r?tt ?@I g% ehq t?easseoeﬁug%hg (gd(m af‘e?r%lgir a1 eu“f‘ﬁ' Zreoﬁﬁ% to
100C, pref erdhkyy fsbGﬂ‘ia&51ttDa§QCpHadﬂl7ng) 120 ptrbﬁeﬁihl@oali)ﬁldfrff yoad tamdni um

compound in an amount of from0.1 arts, vvei t interns of Ti2
per 100 part%%@%%h‘e Wogftetrhéh‘i%eléyo?‘?ﬂn gan Eltj’ya?ﬁ KAED the

resul ting moft Ht Geh6t dhedePinett Slethd ¥ oat s@h@bminé AluZau Rl ekeqably at
a pH of 7 to 10, thereltd?%eform ng an outer coat |ayer of titanic aC|d on the

i nner coat qoayResitaneidee @ fdp s s palwBi NG HBeparEfageeofofhe he
solid pgse navifgstdehOn&1i$fse ayel Hvh, [ R%iRULLA ft3%hin %G tRAsA

pol ycondensat 1 on catal yst having an 1 nner coat |ayer of a zirconi um oxide
on the surfaddadheparquedes duraysof ithehasatioids arf tbet eplidodrseapera of

titani ¢ aci %%é&%ﬁhg%ﬁf&%ﬁ% {PYBbe éag ggeraﬁ%?flrggldﬂént 46%“8%?}1%‘6' ar to

t he above. conpri sé mail nt al ni ng’ an aqueous
slurry of tHe t@waﬁcéms 2buofy a tsolnicnbase @tured iereastourg of frfomp®.5 t o

100C, prefera 30 tq .60C, addi the ueo sl ure
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thereby forming an outer coat layer of titanic acid on the inner coat
layer, and then drying and pulverizing the particles of the solid
base having the inner coat layer and the outer coat layer.

20 A polycondensation catalyst having an inner coat layer of a
zirconium oxide on the surface of particles of a solid base and an
outer coat layer of titanic acid on the inner coat layer can be
obtained in a method similar to the above. Namely, the method
comprises by, while maintaining an aqueous slurry of the particles

25 of a solid base at a temperature of from 5 to 100°C, preferably from
30 to 60°C, adding to the aqueous slurry a water-soluble zirconium
salt in an amount of from 1 to 20 parts by weight in terms of ZrO:
per 100 parts by weight of the solid base and an alkali to neutralize
the slurry so that it has a pH of 7 to 12, preferably a pH of 8 to 9,

30 and washing with water, thereby forming an inner coat layer of a
zirconium oxide on the surface of the particles of the solid base;
then, treating the thus obtained aqueous slurry of the particles of
the solid base in a manner similar to the above, thereby forming an
outer coat layer of titanic acid on the inner coat layer; and drying

35 and pulverizing the slurry.



zi rconi um oxi de on the surface of the particles of the solid base; then,
treating the thus obtai ned agueous slurry of the particles of the solid
base in a manner simlar to the above, ghereby formng an outer coat |ayer
of titanic acid on the inner coat Iaye]r, and drying 35 and pulverizing the
slurry. 13 Further, a polycondensation catalyst having an inner coat |ayer
of a conposite oxide of zirconiumand at |east one elenent selected from
silicon and al unifmrthen ahpokisohdeasetiqarcitel e bavang soi ilgnsasecaind an

out er coat r.eof ti [ . 0 he. | coat .5 e tai ned
in a met hoélllg%(fﬁolfa% ctocI)Itl ?‘E‘J@%%gog}lvlg? ﬁfaﬁzrgfe%/?ﬂ%?%earﬁgt%ol ag%rr%?lg?;gqﬁ%}?tbv\hi |l e
mai nt ai ni ngebertaduirous sslicon yansf altinénpan toinctles sofrfaces of parbixdes af a

tenperature of, from5 to 100C referably from 30 .t.o 6Q¢C adding to the
nquboue o1 5Pt BhEGiahd Roopitree B SRR Y 1 s anifito S, B Pe B0’ par s
by wei ght 18@yémn ch@r B8 tadhé&l imeh H@@hpardisnilyrwel ghé adiovieche Nakhiadypase

and/or a ter-splyble alumnate in,an appunt of from1l to 20 parts by
wei ght in \A@Fn%leaﬁﬁmepb@resmb Bhiles BYIRSIGHRE G A3 COHS é%ﬁ%? and a

wat er - sol ubhe %&fﬁ@_ﬂzisUHf $ak81iM Ak ANOANenPheddtAFelof BrAR 5 RAM 1600y, wei ght
. per 100 parts by weight of the solid base to 15 neutralizing the resulting

slurry so PAafeiablijadremp 3Gty €0°G2 adding etabthe aapreors gskwrry; awashi ng
the slurry Widl- Yatefe sﬁﬁ@aféwn PG E"Bf'fPS‘ﬁlrl%aio 119%% b9 weigRiTp! ex

oxi de of zirconiumand at east one el ement selected fromsilicon and

al uni riin onnttieemsof S0 wir 1A partsi by eveithtt tlbtbeolsbtidbheee athbarta eating
the thUS. 2 a etraslorl%%lgquleuonlljlsn St{_(léurlll"lyagf a;nhoeu tarotfl Pl‘loen§ Pftot E% gglrtg l?}ase. In a
manner simiar to the apove. i ereby formmng an outer coat |ayer o titanic
aci d on thevdigherinctatmb afekl:Oangetinpiongaatkdbpuvvighitzofight elidsbasey. |1 n the

tion of the above-pentioned pol ycondensation 25 catal di
Po the | nvaREl Bn ARE CURBLE 41 LV HEY G IERTRAR B bt Paydr Ura 1 tani ¢

acid is dripa@taf ber wieight opémti®@n wartan byl AAeightoalf tkyesolid paeéetably

within the range of frogm60 tp 180C, and particularly preferably within the
range 'of f PEMtIabzine 1@%?3%@1‘3&0&\’6%0?90 ehls &3S0A B élfy’gttoa&gor ding to

t he preferably a pH of 8 to 9; washing the slurry with water, thereby
forming an inner coat layer of a complex oxide of zirconium and at
least one element selected from silicon and aluminum on the
surface of the particles of the solid base; then treating the thus

20 obtained aqueous slurry of the particles of the solid base in a
manner similar to the above, thereby forming an outer coat layer of
titanic acid on the inner coat layer; and drying and pulverizing the
slurry.

In the preparation of the above-mentioned polycondensation

25 catalyst according to the invention, the temperature at which an
outer coat layer of titanic acid is dried after its formation on an
inner coat layer is preferably within the range of from 60 to 180°C,
and particularly preferably within the range of from 100 to 130°C.

The second polycondensation catalyst according to the

30 invention may be prepared by another method. That is, it can be
obtained by forming an inner coat layer of an oxide of at least one
element selected from silicon, aluminum and zirconium or a
composite oxide of at least two elements selected from silicon,
aluminum and zirconium on the surface of particles of a solid base,

35 and then, while maintaining an aqueous slurry of such particles of



30 invention may be prepared by another nmethod. That is, it can be obtained

by form ng an inner coat

| ayer of an oxide of at |east one elenent selected

fromsilicon, alum num and zirconiun1orlg conposite oxide of at |east two

el enents selected fromsilicon,

al um num and zirconiumon the surface of

particles of a solid base, 35 and then, while nmaintaining an aqueous slurry
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esterificaticoat layer include zirconium oxychloride and zirconium trichloride.

They, however, are not limited to the examples listed above.

Examples of the titanic compound to form a coat of titanic
acid coat as an outer coat layer include titanium halides such as
titanium tetrachloride, titanates such as titanylammonium oxalate,
and titanium alkoxides such as titanium tetraisopropoxide. The
titanic compound, however, is not limited to these examples.

Examples of the alkali for use in the hydrolysis include
ammonia and sodium hydroxide, but the alkali also is not limited to
these examples.

The method for producing polyester according to the
invention comprises subjecting a dicarboxylic acid or an
ester-forming derivative thereof and a glycol to an esterification
reaction or a transesterification reaction in the presence of the first
or second polycondensation catalysts described above.

In the invention, examples of the dicarboxylic acid include
aliphatic dicarboxylic acids exemplified by succinic acid, glutaric
acid, adipic acid and dodecanedicarboxylic acid and their
ester-forming derivatives such as dialkyl esters; and aromatic

dicarboxylic acids exemplified by terephthalic acid, isophthalic acid



reaction or a transesterification reaction in the presence of the first 30
or second pol ycondensation catal ysts descri bed above. In the invention,
exanpl es of the dicarboxylic acid inclugg al i phatic di carboxylic acids
exenplified by succinic acid, glutaric cid, adipic acid and

dodecanedi carboxylic acid and their ester-form ng derivatives such as

di al kyl esters; and aromatic 35 dicarboxylic acids exenplified by

t er epht hal | @ngci @aphdbphenal idicachexylic mmidnaphdhatlesis dpetarpisrming aci d
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i nvention, exanples of t include et hyl ene g ycol, prop
géﬁ@

gl ycol , di exhyiEee of \thel glxcrqleum,llueireeeglhybaoﬂe ghwne g, eneomsrlye@el

1, 4- cyclohe t.ha Ao a pr o boy nple
aromatic d?%g oxyllc%g%c sﬁ%ﬁE€§“$§%22%§§ chﬁgg§g3Qa 3%Kf£allc acid and
naphthaI@ne]d4uamb@kqiameémnekhﬂmnmreferably used as the dlcarboxyllc aci d;
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i nventhi (r)]ni sipesfﬁd@geo@rémﬂe%mfh Brsﬁfeﬁ're:pﬂhdham| ?ieﬁd et@p}rtchlaude apﬂd )éﬂi(hw ene
-terephthal ate, .p ut ne terep t hal ate, pol ypropyl ene terepht ate,
pol yet hyl en&2 %&gﬁ?ﬁal car BBVyﬁutﬁ?%heaﬁﬁphE raf Eypdﬁ%ﬁroﬁﬁle
napht hal at e diagh B8/1Y4 1ac4d¢Y§1|1&>h§M@ﬂ%n@' gﬁtémbeyﬁcﬁ eﬁé‘p@ﬂ-{}ﬂbﬁbeklydoﬂ the

I car

“present_invention, however, the neither boxylic aci its

est er - f1f ni mgoaEteRatalysohamd Huigilone glsicol tare guederablyniusgddari th i ve is
limted to %@ cfxanpl es |isted above. 20 Further, the resulting polyester is
not limted to t he exanpl es shown above. In general pol yester represented
by pol yet hyl ene dveaphorteal &t dhieatn traenopr soectdc tgp(aamyleﬁ of hereffertesiv ng

cont ai ni ng FRY SFrinrey SIS BIIPERIS.R, | BFERhPEM i, S e lcTer 25
di car boxyl i (tea@phlthaal[attesent pdlypropgiepat haltemlﬂcu}chlamel a ghybwithytepr esent ed
by et hylgnengil]}h%%l ’lag1 , PO y u%y éII;] nap%t%l lgg polypropylene naphthalate

and poly(1,4-cyclohexane dimethylene terephthalate).

In the present invention, however, the neither dicarboxylic
acid or its ester-forming derivative nor the glycol or its
ester-forming derivative is limited to the examples listed above.

20 Further, the resulting polyester is not limited to the examples
shown above.

In general, polyester represented by polyethylene
terephthalate has been produced by any of the following methods: a
method comprising producing a low-molecular-weight oligomer

25 containing the aforementioned BHET by a direct esterification of a
dicarboxylic acid represented by terephthalic acid and a glycol
represented by ethylene glycol, and subjecting the oligomer to
melt-polycondensation in the presence of a polycondensation
catalyst under a high vacuum at a high temperature to yield

30 polyester with a desired molecular weight; and a method
comprising producing, like the foregoing method, a
low-molecular-weight oligomer containing the aforementioned
BHET by a transesterification of a dialkyl terephthalate
represented by dimethyl terephthalate and a glycol represented by

35 ethylene glycol, and subjecting the oligomer to



mel t - pol ycondensation in the presence of a polycondensation catalyst under
a high vacuum at a high tenperature to yield 30 polyester with a desired
nol ecul ar wei ght; and a nethod conpri rs&gg produci ng, |ike the foregoing
met hod, a | ow nol ecul ar- weight oligo cont ai ni ng the af orenmenti oned
BHET by a transesterification of a dialkyl terephthalate represented by

di met hyl terephthalate and a glycol represented by 35 ethyl ene glycol, and
subj ecti ng matdidlgepedersation na t theol ye:@mrecr%aof/oﬁ ipplb'lqenéfees@%@@ of a
pol ycondensat C S ader i ] j a to
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pol yest er havlyrptar dedhr 2desor et mealecubanmiegghtcan be obtai ned by produci ng
a | ow nol ecul ar - wei ! i cont ai,0i t gqi HET e
above- nenti oned V\gill?ée]é? tglset g’?{}ﬁ;'@%& %lpgg%iri ggv%?é far gﬁggfset%erﬁ}ofl?%lé{apon
reacti orf ametighhenasubjeecibtagnelde ot | gooducing nel towohyptendensaeight i n t he

presence of the first or. the cond pol yc ensat | catal yst of. the 10
i nvention ufl §Pnéerhicﬁﬁg%’a{’c‘3§m%g? Q{)rﬁgﬁhﬁ/ éﬂ @‘rn]g&}'r grﬂlena%ﬂgg TBERVEN {%lonal ly
known mannedigsctdestdrifiedtiabovreaction exartiplmsesporifeddiybeneed@iephtanal ate is

- produced as,, follows. In ac ord?nce with an cirdi ar t hod, as
shade

convent i onafP§" BHOWCEIRE| SRendlEgUnsr - (i grltdaly B8AFS i Mg BSET can

be 15 obt ai pedsédyed 6£dh8TithtT®f Rk dRbaRNpSBlc3haeaRd tRIM¥h e s@lfCie
together with a catalyst such as calciumacetate into a reactor, heating

them udder R¥RRHER priekesuee highy epuumentt agbinlr tampgrature 3o tidyfperature

whil'e di stilhhgnfibhalBl RABQY/n of PANL PG " EALIREY aP¥SEEM The degree of
pol ymeri zation of the dligoner Is usually up 20 to about 10. |If necessary,

the reaction may Bercendoutled pabathypeeesterephtbalatacis opradurcede as aced by
measuring t ?&lgggunt O&ccoqg!;arﬁ%@%itq'{ E}llol ld?g rJrﬁ?eﬁ?(}(ﬁréJ ESRLL Q0K 1S
ut S ¥ ? enpl oyed, a

usual Iy abo 0 en a direct esterification reaction I's
| ow nol ecul &nowai,ght loot ingoleeu g 0w aighitngli BHEE rc aom treinobgaBREET bgan A f eedi ng
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together with a catalyst such as calcium acetate into a reactor,
heating them under a normal pressure to react them together at a
reflux temperature while distilling off methanol from the reaction
system. The degree of polymerization of the oligomer is usually up

20 to about 10. If necessary, the reaction may be conducted under
pressure. The reaction can be traced by measuring the amount of
methanol distilled. The esterification ratio is usually about 95%.

When a direct esterification reaction is employed, a
low-molecular-weight oligomer containing BHET can be obtained by

25 feeding terephthalic acid and ethylene glycol into a reactor and
heating them, if necessary under pressure, while distilling off the
water formed. In the direct esterification reaction, it is preferable
to add a previously prepared low-molecular-weight oligomer
containing BHET together with raw materials into a reactor and

30 carry out the direct esterification reaction in the presence of the
low-molecular-weight oligomer.

Subsequently, the thus obtained low-molecular-weight
oligomer is transferred to a polymerization reactor and is heated

under reduced pressure to a temperature not lower than the

35 melting point of polyethylene terephthalate (typically 240 to 280°C).



water fornmed. In the direct esterification reaction, it is preferable to
add a previously prepared | ow nol ecul ar-wei ght ol igoner containing BHET
together with raw materials into a reacgtor and 30 carry out the direct
esterification reaction in the presence of the | ow nolecul ar-wei ght

ol i goner. Subsequently, the thus obtained | ow nol ecul ar-wei ght oligoner is

transferred |erEI’I zation reactor, and is heated _under, red c?d
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is subjected to nelt-pol ycondensation while unreacted et ene gl.ycol and
et hyl ene gl wth%%i?tqlﬁ iLliqdoaff frem thadepshioar oy dies Fllflldéd BPNIYGERLL he

reaction sysf efb Uder s Tynbf q;ﬂenﬂloltaén%%c\{aa@@s' WecOf i tAChE &l dipact ant s.
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y

by using§ a thp uws]lywpyd@hsa@amt oresichimh chianygibey ¢dreiedaent ohyt avspegature and
pressure Op}é J‘ﬁ' It e%cctg(); eaact&)r ha\@!ﬁ?ﬁt Pe Vi SGRP4 %egﬁu%%ﬁecur Leqfh! on

m xture rea pre eterm ned: e pressure ion i's stopped
and the pr epxswselrlenophﬁnptilyyrmr eaahl ovacteact oWhkd ither eiswasety tof aheor mal

- pressure with gltro eng Then, the dgstulting poI este |s dlscharged
fromthe reH@Gron f BHXEREGOTERCHSs q pRreditsrBHngd, 4 LTSS Mfer, and
cut to formgbidtedés.is sheppediaigl tnetmssﬁvenhim p@l@lnyeﬁtzetldmvem@toan

'|ntr|n|c Vj scosi t [g] of fro to 1.0 dL/ an be obt ed in this
i ThelsrlrFE't‘r%"r stgcén&"ﬁ&‘{chﬁﬂ%ﬂé%% ﬂé‘g"a’}‘&gﬁns eASr at]g‘a’ﬁmﬁ

pol yester Ofe d1€ir NYPOMY é R rMRYd R hadged £Qnd theardd Qbrsysit esrhmﬁré 1ell rect

esterification reaction or transesterl fication reaction for the productl on

of the ol i gdMerfosshtel MitsansrEToqledcdpy mefegutandr culy terieaim veeletty be

added to thgcé&aGhiOf EHSLGMWIRSh 2pdfl dsAWr TRl \al! 8h- 1\iﬁi‘mlc0\|71|sgggﬁ:& is
further su_tl)_“rgct ed to polycondensation reaction after the oligoner is

obt ai ned Ofp&%&néé@shﬂ dh/g apal heobspined inphhdatvan may be added in
the fogm of po"‘dﬁﬁ?tfﬁ’rs% §£8644 c[‘ PG e L ﬁl)hecra\%% %t _%r”ﬁ‘y%&l?mﬁ ded to

a reaction systemafter being erse |ngyco h'i's used as 25 one of
the raw mateelyaisser Hﬁ\&beelmvesntm@e mhg lpphjddeddensatdagtion system when

direct esterification reaction or transesterification reaction for the
production of the oligomer containing BHET 1is carried out, or
alternatively may be added to the reaction system when a
20 low-molecular-weight oligomer is further subjected to
polycondensation reaction after the oligomer is obtained. The
polycondensation catalyst of the invention may be added in the
form of powder to a reaction system, or alternatively may be added
to a reaction system after being dispersed in glycol which is used as
25 one of the raw materials. However, since the polycondensation
catalysts of the invention can be dispersed easily in glycol,
especially in ethylene glycol, it is preferably added to a reaction
system when direct esterification reaction or transesterification
reaction for the production of the oligomer containing BHET is
30 carried out.

Either the first or the second polycondensation catalyst of
the invention is used usually in an amount within the range of from
1x10% to 1x10! parts by mol per 100 parts by mol of the
dicarboxylic acid used or its ester-forming derivative. When the

35 amount of the polycondensation catalyst of the invention is less



catal ysts of the invention can be dispersed easily in glycol, especially in

ethylene glycol, it is preferably added to a reaction system when direct
esterification reaction or transesterlﬁhcatlon reaction for the production

of the oligonmer containing BHET is 30 cCarried out. Either the first or the
second pol ycondensati on catal yst of the invention is used usually in an
amount within the range of from 1x10-5 to 1x10 ' parts per. 100 parts

by mol of tihean dixd@bheryts byarid reed 06 parts dst éﬂlef‘bfr ﬁhﬁgileérb%ﬂ% Wien
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1x10'' partmoby timin, 1xhe 'rpsutisthngn glol thest esultayg lpelpester mayt e poak
stability. Th QP' §0”9§ﬁ$€t'0” catal yst of the invention exhibit catalyst
activity in s ate " po ynerlzatlon and solution polynerization as well
as nelt polyneriZhheopolydbmﬂﬁﬁhaﬁa&e ciﬂahh&reﬁonhg tiheenatal yskhdam be used

- for the prodyction of po]yester The, pol ycondensation cata yst of t he
i nvention éﬁﬁ?g it 8Chgh{ nﬁﬂyfﬁg”ﬁn F%ﬁ?e&?&ﬁ? T QR o PR |?°§bégnnot nmake
resul ting mpalyyestiehsiodardeeneellonsi imél@ep olpinee0idtadhnat bn r €seh t ¢axg,

pol yesters as forei substances. In addition, it has catalyst activity
equal 8 15}k?rreﬁ?rgenetr%etﬁ%trﬁlﬁ’ﬁbé’éno'?ed’a?teéll t he gAPdPAIog ahppR s an
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20 or transﬁélgr%téﬂs‘:&‘&fl?@né@%‘ftl'tQi’be%fn@t o FRERPXYLd M&lﬁ%g o} Ssters

ester-formng derivative and ? ycol, 1t 1s presuned the acidic
cat al ysi s ofs faneaghcudsitdncest o u(mirdiltm et hess eataduist agtivdty equal tear bonyl
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1ngred1ent and can provide polyesters with excellent hue and
transparency. Moreover, the polycondensation catalyst of the
invention is not poisonous and hence safe.

In the production of polyester by an esterification reaction

20 or transesterification reaction of a dicarboxylic acid or its

ester-forming derivative and a glycol, it is presumed that the acidic

catalysis of titanic acid is to coordinate, as a Lewis acid, to a

carbonyl group of a dicarboxylic acid or its ester-forming derivative

to make the attack of the glycol to the carbonyl carbon easy and

25 simultaneously accelerate the dissociation of glycol to increase the

nucleophilicity thereof. However, when the acidic catalysis is too

strong, undesirable side reactions probably occur to cause a
decomposition reaction or coloration of the resulting polyester.

It is presumed that by use of the first polycondensation

30 catalyst of the invention, a coat layer of titanic acid is formed on

the surface of particles of solid base to render the acidic catalysis of

the titanic acid moderate and, as a result, a high-molecular-weight

polyester excellent in hue and transparency is obtained.
When using the second polycondensation catalyst of the

35 invention, an excessive basic catalysis of solid base is suppressed



25 sinul taneously accelerate the dissociation of glycol to increase the

nucl eophilicity thereof. However, when the acidic catalysis is too strong,
undesirabl e side reactions probably ocgyr to cause a deconposition reaction
or coloration of the resulting polyestér. It is presunmed that by use of the
first polycondensation 30 catalyst of the invention, a coat |ayer of
titanic acid is formed on the surface of particles of solid base to render
the acidi c aferping a inppe qoptdaveraed anneridieapt adigashong plment a
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further inprighechdrdulaswaighsplollye s teirgéx cadl ectulahwehgdt tpolspestecy

- excellent i.n hue.ang transparency is provided. According to the invention,
however, ind*tWe P 6Guction of 10 pol yester, conventionally known

pol ycondensati on LedaldifgsSto fthe iexéamiaba, lidwseetomprilse g roducoimowids of
antinony, germanium titanium . tin, alumnumand the |ike be used
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invention igxambpi@€cCtRese MonfMMeEd X KahipoB® ofomA ,MByrmaae@mdi ng to
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20 In the Wh%dﬂl%_trii%fQlfseRﬁH)h%S#,@ch%)fld%@ls%%hﬁ{ cht£BL kYT RAGIVAioRNs
transesterification reaction of a dicarboxylic acid or its ester-formng

derivative afectedgl ydbereoves, alkadi mepal yaonnensdsi orey, caredsinef ¢p _
produci gg p@éﬁ{ﬁﬁtd?rbe?ﬁggé %ggtﬁ&r BHﬁxﬁw et J@ée dlbougEl%%QbealtsB obtain
I cell'ent in ue an

a high- nol ecul ar-wei ght poFyester e i “transparency at a
hi gh pol ynmerd naeiddmwgathevifoy thietimoptovement in thermal stability.

Industrial Applicability

20 In the production of polyester by an esterification reaction
or transesterification reaction of a dicarboxylic acid or its
ester-forming derivative and a glycol, the use of a polycondensation
catalyst for producing polyester according to the invention makes it
possible to obtain a high-molecular-weight polyester excellent in

25 hue and transparency at a high polymerization activity without
making the polyester darkened or contaminating the polyester with
foreign substances or causing decomposition of the polyester during

the production of polyester.
30 Examples

In the following Examples and Comparative Examples, the
intrinsic viscosity of polyester obtained was measured in
accordance with ISO 1628-1, and the hue was measured using a 45°

35 diffusion type color difference meter (SC2-CH, manufactured by
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maki ng the pol yester darkened or contam nating the polyester with foreign
subst ances or causi ng deconposition of the polyester during the production
of polyester. 30 Exanples 1In the follow ng Exanpl es and Conparative

Exanpl es, the intrinsic viscosity of p&yester obtained was neasured in
accordance with 1SO 1628-1, and the hue was neasured using a 45 35 diffusion
type color difference neter (SC2-CH, manufactured by 20 Suga Test

| nstrunment sSGga, Tetd. InstFhendmize Gmrl uetd). pdiheHLete valitai ofdolgssterasur ed
according to - 7136 usin hi ck was, ,a

.S 5- 1 | .at he. pl at
rect angul ar O}iﬁ?"ﬁ‘i‘tncé3 21 ‘?F@ﬁggﬁ‘iéﬁﬁ%“&/m ﬂégtl?ngl %%HS § & ﬁdnﬁlo]:}%%‘t er at
280C and noblitg. PhErpditet waR freagngalarmplitth axittlesgpsd plydp oiad diyt e
Ref er ence Eagn?,l e 1 (Pre;fa,r ation of aqueousorpsl urry (if .magnesi um hydroxi de) 5
L of water W&2tihisasd melngpetvsstensd 13Lf padymolding 10 nol /L aqueous
sol uti ors of nmagnesium chloride and 8.4 L of 14.3 nol/L aqueous sol ution of

sodi um hydr oxi de were added sinultaneously thereto under stirring.
Ther eaf t er, Paodnytios: ok Magne vae iHndres deord d edretaleatec for 0.5 hours.

The thus obmifg%ggagl}gﬁgm hydroxi de was collected by 15 filtration and
washed with water. The resulting cake was resuspended in water to yield an

aqueous s| ufPyepiratagnedi ague dwyssbxigeof g nydipm Refdnoande Exanpl e 2 20

(Preparation of equs urry_of -h otalcjte) A m | ug i 2.6 L of

B hol 11 aqueoud dotey BhEE M a b I ShaaChi St RGO 1 O RE 2 D)

aqueousl Gol utdloh o ue @h sirsoiutiosulof ahe gardiamnickédridel ahido8. HfL. 2£814.30f 9. 3

nol / L aqueous ol ution of sggiéum hydr oxi de and, 2..6 Lhés)f 2.54 rmlo{dléq[aqueous
ac

25 sol uti on™5H/ Kod? G LRF boit? “Wereoqadag wnm PRSI y o or
under stirrshgulitherasadliyer , tlerdeydr ottheddml seaein®n was Tharddedred at 180C
for 2 hourshyﬁu)t reIprrcl)gPlrgtaic?ir(])noivatshc%r{deuacz(:t%iiogf 170°C for 0.5 hours.
The thus obtained magnesium hydroxide was collected by
15 filtration and washed with water. The resulting cake was
resuspended in water to yield an aqueous slurry of magnesium

hydroxide (123 g/L).

Reference Example 2
20 (Preparation of aqueous slurry of hydrotalcite)

A mixed solution of 2.6 L of 3.8 mol/LL aqueous solution of
magnesium sulfate and 2.6 L of 0.85 mol/L aqueous solution of
aluminum sulfate and a mixed solution of 2.8 L of 9.3 mol/L aqueous
solution of sodium hydroxide and 2.6 L of 2.54 mol/LL aqueous

25 solution of sodium carbonate were added simultaneously to a
reactor under stirring. Thereafter, a hydrothermal reaction was
conducted at 180°C for 2 hours. After completion of the reaction,
the resulting slurry was filtered, washed with water, dried and
pulverized. Thus, hydrotalcite having a composition

30 Mgo.7Alo.s(OH)2(CO3s)o.15 * 0.48H:20 was obtained. The hydrotalcite
was suspended in water to yield an aqueous slurry of hydrotalcite
(100 g/L).

Preparation of First Polycondensation Catalysts and Examples of

35 Production of Polyester Using the Catalyst



the resulting slurry was filtered, washed with water, dried and pulverized.
Thus, hydrotalcite having a conposition 30 Mjo. 7Al 0. 3(OH) 2(C33) 0. 15 0. 48H20
was obtained. The hydrotalcite was suspgnded in water to yield an aqueous
slurry of hydrotalcite (100 g/L). Preparation of First Pol ycondensation
Cat al ysts and Exanples of 35 Production of Polyester Using the Catal yst 21
Exanple 1 (Preparation of polycondensation catalyst A 0.016 L of aqueous
solution of titaniumtetrachloride (69.2 5 g/L in terns of Ti®2) and 0.016
L of aqueouExaopld On of sodium hydroxide (99.6 g/L in terns of NaCH) were
prepared. 9 L of the _aqueous slurry of gnhesi.um hydr oxi de (123 g/L)

obt ai ned in(PF%H%WEﬁ%% anﬂeﬂégmﬁpdﬁggﬁVﬁt§925-L capacity reactor.

Then, the aqueoug. ¢ Ut bPhfeddd 881 WTbh S BRANRGL e L HIBLI RO UEPES 10
sol ution of sodi um hydroxi de were_ added dropw se sinultaneously .to the

aqueous 31 ugfly 18f temgaeal Jiy croki 48 16vbr oD 2o andisr sobwtiophalt SpAE Bqueous
slurry had ﬁya%fei‘del@gé).g @Lﬂ B8 tEPAR! & NGB 1) w1 p A dddON. 9 ROEIJTAHARS

conducted fof 1 hour an ereby a coat layer of titanic acid was formed on
the surfaceaafiepngnekinnm mfdmoxgdesiurs padrpsids. (IB% g/hds obbaiiatednaqueous

o ; . Y . r t hei )
Cayer of 11 Tari il RREHITE v BEEAhEETn PR ARl bR Ty 20
_pul veri zed. thausquepos yswdndensatfi oitavatal ystracloforide amderitd omuwess

o0l IR AL EMED beAE AT Tl AR SEUREEA es g

of magnesi umthyedaguedes J1RFeduUt meigmefsi pal hedltrekidg ok@r60PA BoQrS swl ) of

o Vet e 3 o Rab 3 Pl g0 KOV SRS e 022 0,

100 parts byddadiodf agdifg et hylcohduepbd Fak at Bbuwered RhageBy ialcdaglass react or

wth a si deof F%iitpaen'ic-ratlcei ’waaspﬁ)rrtmg(]i otnh%hé esailcrtfgge Vﬁsmsa%%lées?uinnhggrc?)i{ildebat h at
15 particles.

The thus obtained aqueous slurry of magnesium hydroxide
particles having on their surfaces a coat layer of titanic acid was
filtered, washed with water, dried and then pulverized. Thus,
polycondensation catalyst A of the invention was obtained. The

20 content of titanic acid coat in the polycondensation catalyst, in
terms of TiOz, was 0.1 part by weight per 100 parts by weight of
magnesium hydroxide.

(Production of polyester a)

13.6 g (0.070 mol) of dimethyl terephthalate, 10.0 g (0.16

25 mol) of ethylene glycol, 0.022 g of calcium acetate dihydrate and
0.0012 g (2.1x10'5 mol; 0.03 part by mol per 100 parts by mol of
dimethyl terephthalate) were placed in a glass reactor with a side
pipe. Then, a part of the reactor was soaked in an oil bath at
197°C so that the dimethyl terephthalate was dissolved in the

30 ethylene glycol. A capillary was inserted into a reaction tube so
that it reached the bottom of the reactor. While distilling most of
resulting methanol by blowing nitrogen into the reactor for 1 hour
using this capillary, heating was continued for 2 hours to yield an

oligomer containing BHET.

35 Subsequently, when heating at 222°C was continued for 15



197C so that the dimethyl terephthalate was dissolved in the 30 ethyl ene
glycol. A capillary was inserted into a reaction tube so that it reached
the bottom of the reactor. Wiile distilling nost of resulting nethanol by
blowing nitrogen into the reactor for 12Rour using this capillary, heating
was continued for 2 hours to yield an oligonmer containing BHET. 35
Subsequent |y, when heating at 222C was continued for 15 T 22 m nutes,

et hyl ene gl ynniuts;tsartedhyhedbe digstddll edstanted pokycom@ensdaistoliedt ardrst.
Thereafter, e te ture n ed t 283 Waen th terrperature
was nai nt ai r?é’ h%ngl%&eéva ?’Heear Bhst§ qeaeﬁlﬁ)d”f"

pol ycondensahb@éh&dormgrm@l T&hen rumeswmtp%ﬁratﬁm wegduahaiitadhefr essure

was started the p sure s, reduced . to 27 Pa or |o ver 15

mi nut es. Th€ﬁﬁyf p%%yye Hens ST Ot et ot oA mapdaths goiﬁf&?@en%&%m t he
term natson @hghbes ! yarndanshia 16€8£t kRB, réfctiBhe9FUpeédurtehavdeact or
was returned to normal pressure with 10 nitrogen gas. The resulting

pol yest er V\/z§§al?9§’cﬁalrdgégelhr%§sé{rrea?¥cﬂs reducedrioudd Ba euitlodtelopAr nkP at t he
bot tom of _t figi{#QG! OehdAE th 8! AR WA nEROE vt Githin Yl ¢h N HRArest er
pellets. The intrinsic viscosity, e and haze val ue of the thus obtained
pol yest er arAftshowhei feTabination 15fExtheplolzcoPdodastioon vdaqgidvyestis b) 43
9 (0-26 ol )o@k bfL RN 16 aBELE BRY 1Bk 3h Mk B p:REBYLENG ) yool
were placed’in a reactor an un Itr oge at nosphere to
prepar el @ slmtrtygeIAgaest erhd |reatxlumgr1wbrte|soerr WEEBS ﬁesdlmngaadl ov er stlrahuhr s

whil e the tgnper af urueﬂn thﬁt erteac('g or was | epf . af 25(% hng t he reI

pressure baséd on the ™ 4 n85p er T nrnegsél was ept at 1. EXTC% Pa

t he t hus otsttamédvda)wcmﬂedulamdmughtymlldgﬂgrepovmstblramﬂmtrsed t’lbha 25
o Yo i3 Rs ), Irlle 220F RAf%aTRe BECTRY Ghtd % eafnll L7 00O

polyester are shown in Table 1.

15
Example 2
(Production of polyester b)
43 g (0.26 mol) of terephthalic acid and 19 g (0.31 mol) of
ethylene glycol were placed in a reactor and stirred under a
20 nitrogen atmosphere to prepare a slurry. An esterification

reaction was performed over 4 hours while the temperature in the

reactor was kept at 250°C and the relative pressure based on the

atmospheric pressure was kept at 1.2x105 Pa. 50 g of the thus

obtained low-molecular weight oligomer was transferred to a

25 polycondensation reactor held at 250°C and normal pressure under
a nitrogen gas atmosphere.

A slurry was prepared by dispersing 0.0022 g (3.9x10°% mol,

0.015 part by mol per 100 parts by mol of the terephthalic acid

component subjected to the polycondensation) in ethylene glycol.

30 Then, the slurry was added to the polycondensation reactor.

Subsequently, the temperature in the reactor was increased from

250°C to 280°C over 3 hours. This temperature was maintained

and the pressure was reduced from normal pressure to an absolute

pressure of 40 Pa. While this pressure was maintained, heating

35 was continued for additional two hours. Thus, a polycondensation



A slurry was prepared by dispersing 0.0022 g (3.9x10-5 nol, 0.015 part by
nol per 100 parts by nol of the terephthalic acid conponent subjected to

t he pol ycondensation) in ethylene glyc 30 Then, the slurry was added to

t he pol ycondensati on reactor. Subsequen:fly, the tenperature in the reactor
was increased from 250C to 280C over 3 hours. This tenperature was

mai ntai ned and _the pressure was reduced fromnormal pressure tg an absol ute
pressure of T4RCtpen \Wape qairiedr eddur e viidermithtea hetmimglonngo8s ths

conti nued fgp1addidlen@R@] o Woa QUK Sthd P48 ss@rPPh YRENAGREM Wk ¥edurh@act i on
was carried out. After the termnation of the polycondensation reaction,

the pressurt pArmed Riescuor Widh ridrogpedast o Rbe mabupiegselyedtehwaist r ogen
gas. The reafgcth'ar}%e USEr WP foq Ch?xro%egq) %ﬁl@@ngpéﬁfﬂ@ thy qugh an

Hart®d Ay

outl et opening at "the ottom of the reactor. The strand was cool ed and
cut, prévidbattonpoifydse eraptdd. et Bhe Téterainsk miassiceoleidseodli tyt, puevehdghaze
val ue of the, thus. obt,ai ned | yester .are. sho in Tahl e 1. Exa e 10
(Preparati oRO%eslé%f fce&ﬁ%tesnsa |%nm§5%%7lfs¥ls§)os\é¥{}16hlte oafmgqhuaeztfugagg% u(%t?on of
titaniumtetliachherildai(6d.pdlgéster ardé ehwsvmin TMdBpe Bnd 0. 16 L of aqueous
-solution of sodium hydroxide (99.6 g/L in terns of NaOH) were prepared. 9.0
L of the aqueous slurry of magnesi um hydroxide (123 g/L) obtained in 15
Ref erence ERagpiglel3was placed in a 25-L capacity reactor. Then, the
“aqueous soluytion of titaniumtetrachl oride and the aqueous solution of
sodi umtfy dr xTeRATAE N ad Redy erppen sationnatadieb®l y to the aqueous slurry

of magnesi um hydr @xigle JTVR[udduls §QWLSo S Bf ti A ulnD e AR (I Y drad a pH
of 10.0. After conpleti ong&f the 20 addition, ageing was conducted for 1
Haye

hour and t het eEﬁF_n&ScﬁﬁtT _ randf 015§ ghi @faeneewag solwudanow it gedbymi ace of
magnesi um hydy pxi e (W@tg/q&sterﬂﬁg JfNS OP) 8D RAPUGRUS 4 WL %1 qhe

magnesi um hydroxide particles having on their surfaces a coat |ayer of
titanic aci@awasus 2slyirlyt @f ethagwetiadn whyHr osider | (188i edLandbtieredoinveri zed.

Thus,  pal yeRadensale RRaGdhR! ¥ $aBpPlcdd'$n' MYENL QD P05 PRI A THAE
the aqueous solution of titanium tetrachloride and the aqueous
solution of sodium hydroxide were added dropwise simultaneously
to the aqueous slurry of magnesium hydroxide over 0.2 hours so
that the aqueous slurry had a pH of 10.0. After completion of the

20 addition, ageing was conducted for 1 hour and thereby a coat layer
of titanic acid was formed on the surface of magnesium hydroxide
particles.

The thus obtained aqueous slurry of magnesium hydroxide
particles having on their surfaces a coat layer of titanic acid was

25 filtered, washed with water, dried and then pulverized. Thus,
polycondensation catalyst B of the invention was obtained. The
content of titanic acid coat in the polycondensation catalyst, in
terms of TiO:, was 1.0 part by weight per 100 parts by weight of
magnesium hydroxide.

30 (Production of polyester c¢)

The polycondensation catalyst B was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained
polyester are shown in Table 1.

35



content of titanic acid coat in the polycondensation catalyst, in terns of
Ti2, was 1.0 part by weight per 100 parts by weight of nagnesium

hydroxi de. 30 (Production of polyester,g) The pol ycondensation catalyst B
was used, and otherwise in the sanme nmanner as Exanple 1, polyester was
obtained. The intrinsic viscosity, hue and haze val ue of the thus obtained
pol yest er e shown in Table 1. 35 24 Exanple 4 (Production of polyester d)
The pol yco%&?rﬁ‘& ¢ catalyst B was used, and otherwise in the same manner

as Exanpl e (BroRakyidst 6f pWhe @bt a)ned. The 5 intrinsic viscosity, hue and
haze val ue of the_ thus_ obtajned . polyester are shown in Table 1, Exanple 5
(Preparation of pdseshvondensgticmeatybistd was nsgdy agrd ghReBtSeSH uti on of

titani umtghtaghhQ! i fd8ntR?. 2s9kkamPld &F M oPfeshle® v ANGbLabndd Of BKKIEOUS
solution of sodiumhydroxide (99.6 g/L in terms of Na were prepared. 9.0
L of th2 adpévimsicsiigeopitt magnexsidimhagdr oxilde ef28hg/ thushrditaseed n

Ref erence d%’i?@?ﬁeer &ré’@ﬁo.gzjnaﬁfq'aibqe 25-L capacity reactor. Then, the 15

aqueous solution of titaniumtetrachloride and the aqueous sol ution of

sodi um hydr oxi de were dropw se added dropw se sinmultaneously to the aqueous
- slurry of 52} nesilgrg hydr oxi de over 2 hours so that the aqueous slurry had a
pH of 10.0. &r conpletion of the addition, ageing was conducted for 1
hour and t H@repyratiomasf palsaronAe mefation @aitalyati ) was formed on the surface

o e um Yo o, RRULLS) S8, ThE YR SR RS, SEREE PO U,
titani c aciid ta$ns bf IThi O AN AASED N § he ¥t 8blutibnest idiunh@ry drslkvesi zed.
Conent of WHtGMHIE HoterBott NFCHY THo1Y EERBBREGT | 9rb daphigper sapgous

slurry of magnesium hydroxide (123 g/L) obtained in Reference
Example 1 was placed in a 25-L capacity reactor. Then, the

15 aqueous solution of titanium tetrachloride and the aqueous solution
of sodium hydroxide were dropwise added dropwise simultaneously
to the aqueous slurry of magnesium hydroxide over 2 hours so that
the aqueous slurry had a pH of 10.0. After completion of the
addition, ageing was conducted for 1 hour and thereby a coat layer

20 of titanic acid was formed on the surface of magnesium hydroxide
particles.

The thus obtained aqueous slurry of magnesium hydroxide
particles having on their surfaces a coat layer of titanic acid was
filtered, washed with water, dried and then pulverized. Thus,

25 polycondensation catalyst C of the invention was obtained. The
content of titanic acid coat in the polycondensation catalyst, in
terms of TiOz, was 10 parts by weight per 100 parts by weight of
magnesium hydroxide.

(Production of polyester e)

30 The polycondensation catalyst C was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 1.

35 Example 6



terms of TiO2, was 10 parts by weight per 100 parts by weight of rmagnesium
hydr oxi de. (Production of polyester e) 30 The pol ycondensation catalyst C
was used, and otherwise in the sane ner as Exanple 1, polyester was
obtained. The intrinsic viscosity, hué and haze val ue of the thus obtained
pol yester are shown in Table 1. 35 Exanple 6 25 (Production of polyester f)
The pol ycor}densatl on catalyst C was used, and otherwise in the sanme manner
as Exanpl e Zrogyciion af P\%%esélﬁtr ned. The intrinsic viscosi ty, hue and haze

val ue of the thusmbtp%w&qldeﬁlmllyﬁscta%alyagtecs‘bgmm Tal etherEaphe 7
(Preparation of polycondensation catalyst D) 3.2 L of aqueous sol ution of

titani um t dfeaciine i @aney, asglixamplq 2.t meﬁ)‘ferﬂ“@ ained. | bhe aqueous
sol utlon ofi 3P 410 RYCAVEELE hdeX% £d Ol kN JALEE 31 (MoK udeteh B gpRr ed. 9.0

L of the aqueous slurry of nmagnhesium hy roxide (123 g/L) obtained in

Ref erente m®larpter aArembopimeedldlleal 25- L capacity reactor. Then, the
aqueous solution of titaniumtetrachl oride and the aqueous sol uti on 15 of
sodi um hydr oxi de were added dropwi se sinmultaneously to the aqueous slurry
of magnesi Uixdmgiexi de over 4 hours so that the aqueous slurry had a pH of

- 10. 0. After npl etion he addition s conducted for 1 hour and
thereby a cngfplaéﬁélronof) PP ﬁ’éﬁﬂ’b engat doé\é?%g&s:}ea\j\gn the surface of magnesi um

hydr oxi de particl®g. L3 aldiee duisoafii éh i e4hAOMSt 3l HER o rode fBGIEEIUM

" hydroxjde .particles _having on theifr surfaces a coat_|layer qf fitanic acid
wes 1Pt erBate e REd 1N Rboer v of pabcand sehghiopuefe? %ﬁ#’fmgﬂde

pol ycondenS(@tgl@rg/@ahaltyﬁﬁls%phmﬁ)I\Wféﬁtplreﬁav\@a olyt gimed.thkhequesatent of
titanic aC|d coat |n t he pol ycondensation catalyst, in 25 terns of Ti 2, was

20 parts bylwerynef peagnesiysar hxdpgxigs JAR30s/L asnedh Hy Fefergace
(Producti orgpf mPabYeStels Placed in a 25-L capacity reactor. Then, the

aqueous solution of titanium tetrachloride and the aqueous solution
15 of sodium hydroxide were added dropwise simultaneously to the
aqueous slurry of magnesium hydroxide over 4 hours so that the
aqueous slurry had a pH of 10.0. After completion of the addition,
ageing was conducted for 1 hour and thereby a coat layer of titanic
acid was formed on the surface of magnesium hydroxide particles.
20 The thus obtained aqueous slurry of magnesium hydroxide
particles having on their surfaces a coat layer of titanic acid was
filtered, washed with water, dried and then pulverized. Thus,
polycondensation catalyst D of the invention was obtained. The
content of titanic acid coat in the polycondensation catalyst, in
25 terms of TiOz, was 20 parts by weight per 100 parts by weight of
magnesium hydroxide.
(Production of polyester g)
The polycondensation catalyst D was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
30 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 1.

Example 8
(Production of polyester h)

35 The polycondensation catalyst D was used, and otherwise in



The pol ycondensation catal yst D was used, and otherwi se in the sane manner
as Exanple 1, polyester was obtained. The 30 intrinsic viscosity, hue and
haze val ue of the thus obtained polyea%er are shown in Table 1. Exanple 8
(Production of polyester h) 35 The pol ycondensati on catal yst D was used, and
otherwise in 26 the sane manner as Exanple 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained polyester are
shown in Tddee sam& mannsre a9 Epraapatat?.omody e Ay ot etiained caldfyst E)

8.0 L of aquepHisOhidditP’ Hhid a0hdMhbskr achher igte the9.-thud/ lobtaindgr ms of
Ti2) and 8.0 L of aqueous solution of sodiumhydroxide (99.6 g/L in terns

of NaOH) wer@dyppgrapeel shown ingfahkleel aqueous 10 slurry of magnesi um

hydr oxi de (123 g/L) obtained in Reference Exanple 1 was placed in a 40-L
capacity reactor. Then, the aqueous solution of titaniumtetrachloride and
t he aquBousEsamptledh of sodi um hydroxi de were added dropw se sinultaneously

to the aq us slurr f nesi um.hydr oxi de ower 10 hours so that the 15
aqueous slu f?pﬁé H%”%??BP“%%? .e%$¥%¥n§3n%ﬂ@y1§2 of the addition, ageing
was conduct ed for8.0 hodraquebiheskityon ofadtahnymartedfrathiande (6aci ¢/has

- formed on the, surface,.of \magnpesi ym hydroxi de particlgs. ,The .t hus obtai ned
aqueous sl ury {PIIRS Hga}fg)szl)d‘rﬂ‘ﬂgoé ix?géquﬁ‘é}‘fiS@ B Oﬁ‘aQ/Fﬁ%dldHnt}}V [oX0Ffaces a

coat |layer @9.6id/aniic taen@d ¥aNa@H)fwbiepedpavaghed vil bhiviehqudbued and

" then pulverized. Thus, pol ycondensatijon catalxﬁt E of the invag{ion was

obt ai nt8. THETTE oMt anpebesiuymahvdrazide (448 ALY mbtganed oiidheisreane

catal yst, 1Mxam@185 10k ad QRacWBSir0aPALLE BY pWeltNtreREE0 L 00 RN, S thY Wei ght
of magnesi um hydroxi de. 25 (Production of polyester i) The pol ycondensation
cat al yst E amese ool udihen ¢f Keramisen itatr adhd ozidrea pdrider 2 gue @ aplutian

pol yest er V@ZsQ@f@h”ﬁ?drggﬁie s fd %%lid%d\/id§89§ziig¥’ sir?ﬁ'@lt%'?ﬁi;olﬁ@?f fpakHg of the

t hus obt ai ne
aqueous slurry of magnesium hydroxide over 10 hours so that the

15 aqueous slurry had a pH of 10.0. After completion of the addition,
ageing was conducted for 1 hour and thereby a coat layer of titanic
acid was formed on the surface of magnesium hydroxide particles.

The thus obtained aqueous slurry of magnesium hydroxide
particles having on their surfaces a coat layer of titanic acid was

20 filtered, washed with water, dried and then pulverized. Thus,
polycondensation catalyst E of the invention was obtained. The
content of titanic acid coat in the polycondensation catalyst, in
terms of TiOz, was 50 parts by weight per 100 parts by weight of
magnesium hydroxide.

25 (Production of polyester i)

The polycondensation catalyst E was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained
polyester are shown in Table 1.

30
Example 10
(Production of polyester j)

The polycondensation catalyst D was used, and otherwise in
the same manner as Example 2, polyester was obtained. The

35 intrinsic viscosity, hue and haze value of the thus obtained
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pol yester are shown in Table 1. 30 Exanple 10 (Production of polyester j)
The pol ycondensation catal yst D was used, and otherwise in the sanme manner
as Exanple 2, polyester was obtained. 'Ege 35 intrinsic viscosity, hue and
haze val ue of the thus obtained 27 polyester are shown in Table 1. Exanple
11 (Preparation of polycondensation catalyst F) 5 0.07 L of aqueous sol ution
of titaniumtetrachloride (69.4 g/L in terns of TiQ2) and 0.07 L of aqueous
sol uti on ofPdyartar arg e mén (HDdeglL in terms of NaOH) were prepared. 5.0
L of the aqueous slurry of hydrotalcite (100 g/L) obtained in Reference
Exanple 2 was placed in a 25-L capacity reactor. Then, the 10 aqueous

sol uti on ofEx¢gmadeubh tetrachl oride and the aqueous solution of sodium

hydr oxi de V\@rr%p%(rilggg)iphg%Wbsgm.?&({%gtatt?ﬁg%é%yygtoﬂ he aqueous slurry of

hydrotal cite ov rs sot e aqueous slurry had a pH of 9.0.
After cénpl etion ®P7thefaddieousrsolageimgf tianivonteirvetléudel(69otig/nd

t hereby a coat, | ayer ofntd tiani c i s formed on the surface.
hydr ot al ci t'e pte(frr |scloefg.T'EF?1Ze2 taﬁludsa&'ggt éITSn%d %%ﬁ%%‘ﬁsé Eﬁr}lﬁlrtrl?/no%ﬁ h%%‘?léltq}cél cite
particl es haydngida (U0 g/L $nrteamasofiNeo@H) [vayss potphirédni 6.@di df whs

- filtered, washed w th watef, ried and n | veri zed, Th

pol ycondensaI 1o & & 4T V¥t Of: }b‘f‘grottﬁgcﬁtﬁvéﬁ?ﬁogﬁ&/aé)%(;ﬁf?a?(?'ne’dl. ul%féer(‘fgﬁ?ent of
ai Bani c agiExﬁﬁﬁﬂei 2] tvheslglglar@@kiyaﬁgdeasal,i @prﬁaﬂi@l M'%taclisblf] tGTH%,OEhIi 2, vv?s
- 1.0 part by weight per parts by weight o ydrqtalcite. oduction o
pol yest&r k?qW§)6?W6ﬂHé’rf§éﬁfb‘h‘I’ééFé’f%f§1 orl%agna  AGHE0 i %aiwga in the

same nmannerofagofaPhe dtox PRl Wester MR ‘at%giwrigg-simﬁlta%oiu@tly'iﬂﬁitﬁe .
viscosity, hue and haze val ue of the thus obtained polyester are shown in

Tabl e 1. BExampgensslumppeddiy diotelcipelgriedt Br2 ours so that the aqueous
slurry had a pH of 9.0. After completion of the addition, ageing

was conducted for 1 hour and thereby a coat layer of titanic acid
15 was formed on the surface of hydrotalcite particles. The thus
obtained aqueous slurry of hydrotalcite particles having on their
surfaces a coat layer of titanic acid was filtered, washed with water,
dried and then pulverized. Thus, polycondensation catalyst F of
the invention was obtained. The content of titanic acid coat in the
20 polycondensation catalyst, in terms of TiOg2, was 1.0 part by weight
per 100 parts by weight of hydrotalcite.
(Production of polyester k)
The polycondensation catalyst F was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
25 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 1.

Example 12
(Production of polyester 1)

30 The polycondensation catalyst F was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 1.

35 Example 13



30 The pol ycondensation catal yst F was used, and otherwise in the sane
manner as Exanple 2, polyester was obtained. The intrinsic viscosity, hue
and haze val ue of the thus obtai ned pgl yester are shown in Table 1. 35

Exanpl e 13 28 (Preparation of polycon esnsati on catalyst G 0.72 L of

aqueous solution of titaniumtetrachloride (69.4 g/L in terns of TiO) and
0.72 L of ueous solutjon of sodium hydroxide (100 g/L in terns of NaOH)
were preparédepgrationget pply oo ndansatoricatalysdtGhydrotal cite (100 g/ L)

obtai ned in Refergengq, oExguRb&s%Matiodl fCEFahlu GrrhkcRRAAALI(BII £BLIL OF .
Then, the aqueous solution of titaniumtetrachloride and the aqueous

solution op stGGmﬁranylei&@i)QQmﬁier(é73dded0ﬁrW0§€S st qhwitiemenfisgdivgn t he
aqueous s! ugydroafigbudbe! gﬁ%}ﬁ FeOURT oPNUY 50rd PBLp LR A0YEPYSo APy S! LT T Y

had a pH of 9.0. er c etion of the adaitio ageing was conducted for
1 hour &nd adieemby ducont of dyetroshaleite ahl @0 agild ohbsirfelt ned Referhaceur f ace

of hydrotalglle RarbigespiTieat bys, 9btal ped, agyequsoshurr gl hydrotal cite
particl es havi nﬁ) on"t hel'r " 'surfaces a coat ?%yer o] rtani c aci d was
filtered, waphsdissdlutnad ef titlmicm edtaethlt hieke pud\téki zedeodhsslution

- pol ycondensgtion. catal yst G of the jnvention.was .obtgi ned. The content of
PPt an ¢ aci . EOBRR Ry HEOXs yeonta eddhts SroBRist yuprfta il dp TR was

10 parts byagwd@hd sl@efy bPOhpardtaloiteweiveht2 dodnsdeot eh£i tthe GRao6USt i On Of

* pol yest er 20 The_ pol or%densati gn catal yst. G ﬁs usqeqﬁéi and otherw se in

m
the sahB marHEFY ddaambl €119 Yol HEsreromaiedspaphdhe t1p A ABRLRE

viscosity, Jye Rndur3gg M@l vendhr thel thesepPtakhag 1aﬁeky&sman% @csiown in
Table 1. 25 Exanple 14 (Production of polyester n) The &;I ycondensat i on

catal yst GWas frsaed onl renerusifaee | of howlrosale torammtictes. ExARpl Ehos
POLYESL e R TS Iut B e s il of (he
surfaces a coat layer of titanic acid was filtered, washed with water,
15 dried and then pulverized. Thus, polycondensation catalyst G of
the invention was obtained. The content of titanic acid coat in the
polycondensation catalyst, in terms of TiO2, was 10 parts by weight
per 100 parts by weight of hydrotalcite.
(Production of polyester m)
20 The polycondensation catalyst G was used, and otherwise in
the same manner as Example 1, polyester was obtained. The

intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 1.

25 Example 14
(Production of polyester n)
The polycondensation catalyst G was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

30 polyester are shown in Table 1.

Example 15
(Preparation of polycondensation catalyst H)
3.6 L of aqueous solution of titanium tetrachloride (69.4 g/L

35 in terms of TiO2) and 3.6 L of aqueous solution of sodium hydroxide



Exanpl e 15 (Preparati on of pol ycondensation catalyst H) 3.6 L of aqueous
solution of titaniumtetrachloride (69.4 g/L 35 in terns of Ti2) and 3.6 L
of aqueous sol ution of sodium hydroxidgg29 (100 g/L in ternms of NaOH) were
prepared. 5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained in
Ref erence Exanple 2 was placed in a 25-L capacity reactor. Then, the
aqueous solution_of titaniymtetrachloride and the aﬂjg?u%ésol uti on of

sodi um 5 h)ﬂdlogxg/cleiﬂetreé“h?jﬂéé‘lﬂpéﬂm“?éespﬁ‘iﬂ%%ﬁi’eouéﬂl ttHE AGUEINS slurry

of hydrot alggugy AtehydPotiQbite 6006 NAL) LSt AHEROUS RdfdiENchaAxamplE Pf 9. 0.
After conpletion of the addition, ageing was conducted for 1 hour and

thereby a cba$ Plaged 18fa 2Pt bfiap agdty raaston orhieem ohh ¢ el wapirsasel ubton

hydrotal Ci tf RefddiGhStetTAEnI{MA ORI NGk 10 RAABOUso 18It 4 Yo Pl sdidnpt al cite
particles having on their surfaces a coat layer of titanic acid was
filtered, eshwkidetwenat eddedridedpande sirenlianamarslyedo Thesaqueous

pol yconden i t 4, of €l td o t aj . ent of
titanic acissghlcr:ggto(fié}lﬁrﬁzglcgg‘?fggegdle%ggﬁ?gngocg?%\ﬁi?/}ég,%qq{r?%ﬁlceér%mg?%, was
50 parts bya weHghif 918. peAftOO pamirdebypmedfghtheofaddidiot al xgdiag (Wasducti on

- of polyester h ol ycondensat i pn _cat al yst, H was and otherw se in
Che’ same. eienduct88 B3 YGRS BRrERY RtShblarRE st Fhant mefl g
vi scosity, foumednen hthzeswdhde odfhydue thaitise girdicled. 2thpohyesibanimed® shown
in Table 1. Exanple 16 (Prodyctiaon. of polyester p) The pol ycondensati on
catal ysP Hame a%uraﬁwéﬁpiﬁm@é%pazs%?%%@aﬁégrf&hﬁgﬁl §UBAHTSI & 2,
pol yester vastahierpEditakli@ adiQtwhBTilke¥esCRahYd With dddehadtiedadni of the
t hus obtained polyester_ are shown in Table 1. Conparative ExanErLe 1 30
(0]

(Product i orthém perliesized.q) Bdiyestrelysandepsatined sataliet sbheohahfer as
Exanpl e 1 igXeaRiod ¥adIyidiRe @061k (Bni¥A0 of fRlani® S3arabht Ry PRE per 100

polycondensation catalyst, in terms of TiOz, was 50 parts by weight
15 per 100 parts by weight of hydrotalcite.
(Production of polyester o)
The polycondensation catalyst H was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

20 polyester are shown in Table 1.

Example 16
(Production of polyester p)
The polycondensation catalyst H was used, and otherwise in
25 the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 1.

Comparative Example 1
30 (Production of polyester q)
Polyester was obtained in the same manner as Example 1
except for using 0.0061 g (2.1x10°5 mol, 0.03 part by mol per 100
parts by mol of dimethyl terephthalate) of antimony trioxide
instead of polycondensation catalyst A. The intrinsic viscosity,

35 hue and haze value of the thus obtained polyester are shown in



parts by nol of dinethyl terephthalate) of antinony trioxide instead of

pol ycondensati on catalyst A The intrinsic viscosity, 35 hue and haze val ue
of the thus obtained pol yester are sho in 30 Table 1. Conparative Exanple
2 (Production of polyester r) 5 PolyeSter was obtained in the same manner
as Exanple 2 except for using 0.0114 g (3.9x10'5 nol, 0.015 part by nol per
100 parts by nol of the terephthalic acid conponent subjected to
polycondengéﬁﬂéhy of antinony trioxide instead of pol ycondensation catalyst
A. The intrinsic viscosity, hue and haze value of the thus 10 obtai ned

pol yester are shown in Table 1. Conparative Exanple 3 (Preparation of
titanic aciPhmpapativefEngmedas? sol ution of titaniumtetrachl oride (69.4 g/L

15 in ternmgpofqdbGR ep . After the aqueous solution of titanium
tetrachlo??de was p%ace OB% agég?L capacity reactor, an aqueous sol ution of

sodi umydr oxi de Rudzestcded agr optise d ont thee sagquecnsnnietr and imamplachl ori de

solution under stirring so {.hat the sultin ut i had H 7.0.

Af ter conpleé{tclegfl f8f lfsr%egZQ‘oalggi Bi Oh?xglst alﬁlioi’ gc(?gé \Baasr(ggb(ﬁ Iné%fggrffr)(g)om t he

slurry by fiadrts abyomol wdshikd veitdphwdidic adid rooi pdesed. sulhjested take of

- titanic acid 33% by weight in.terns of Tj Q) was optaj ned., (Production of
pol yest er ?)01}5%? AR GRE bt REAYT P FAS Tt P AL OB AaNSPE o oo

except for cushngt0A 005h Jidt2id¥ikOvicoBlty, miehid WizelvePue QfQBepetids by nol

© per 100 par%z by pol . of dinmethyl terephthalate) of the foregoing titanic

g

aci d ddke PPREREMRA BPLYRtPE HEePRAY Dol d4Pafyist A The intrinsic viscosity,

hue and haze val ue of the thus obtained polyester are shown in Table 1. 30
Conpar ative Exanple 4 (Production of polyester t) Polyester was obtained in
the sane n&fiepagatizgafippmpde 3

(Preparation of titanic acid)
7.2 L of aqueous solution of titanium tetrachloride (69.4 g/L
15 in terms of TiO:z) was prepared. After the aqueous solution of
titanium tetrachloride was placed in a 25-L capacity reactor, an
aqueous solution of sodium hydroxide was added dropwise to the
aqueous titanium tetrachloride solution under stirring so that the
resulting solution had a pH of 7.0. After completion of the
20 addition, titanic acid was collected from the slurry by filtration,
washed with water, and refiltered. Thus, a cake of titanic acid
(33% by weight in terms of TiO:) was obtained.
(Production of polyester s)
Polyester was obtained in the same manner as Example 1
25 except for using 0.0051 g (2.1x10°5 mol in terms of TiO2, 0.03 part by
mol per 100 parts by mol of dimethyl terephthalate) of the foregoing
titanic acid cake instead of polycondensation catalyst A. The
intrinsic viscosity, hue and haze value of the thus obtained
polyester are shown in Table 1.
30
Comparative Example 4
(Production of polyester t)
Polyester was obtained in the same manner as Example 2
except for using 0.0093 g (3.9x10°5 mol in terms of TiO2, 0.015 part
35 by mol per 100 parts by mol of the terephthalic acid component



except for using 0.0093 g (3.9x10'5 nol in ternms of Ti 2, 0.015 part 35 by
nol per 100 parts by nol of the terephthalic acid conponent 31 subjected to
pol ycondensation) of the titanic acid ke obtained in Conparative Exanple
3 instead of polycondensation catalyst A The intrinsic viscosity, hue and
haze val ue of the thus obtained polyester are shown in Table 1. 5
Conparative Exanple 5 (Preparation g& m xture of titanic acjd and nmagnesi um

hydr oxi de) supigctedtoinpdyspudeyspflopdgield it tipde paidecqsbtgined §bt ai ned

in Ref er enagopparnk el EYPaSm?h@C§dinis@e§d2§f lp AFRaRALHsdAohedgt st Then, 335 g
of the titanic acid cake obtained in Caonparative Exanple 3 (33% by wei ght

in ternms ofl e amtrimscavidsasityndrea gnghdasre vedgal of hentbasiodtaaredtirred

for 2 hours; 188t coOmlosid 90 Bfpistirring, ageing was conducted for 1 hour.
A m xture spm(;a? c%ﬁgcte Ofromt e slurry by filtration, washed with water,

15 drie8 and pul verized. Thus, a mixture of titanic acid and nagnesi um

hydr oxi de obt ainedw. The coptent of titanic acid in this mxture, in
terns of Tﬁ%&?p%ﬁgkggaggffgpEygmeight per 100 parts by weight of magnesi um
hydr oxi de. (PRepduaticonobinixshyesifetitanic28cidohydsinag neasumbhad neddien t he sane

- manner as Exanpl e except, for, using,0.0013 2.1x10-5 nol, Q.0 art by
nol per 100 par tgs%b}‘ n‘b{ie %’fe (ﬁlﬂéﬂ‘uygft leaérp‘h‘i%éfﬁrét é}'&B?x’tdﬁe (flggeg%mg
m xture of oBtatiaBdCciaRéfezbdcoBBREE gl My diaeXipdgcd Msinead 26f L ped y£aimgensat i on
*catalyst A The intrjnsic _viscosity, hue and haze value of the thus 25
obt ai n&f de?@é?%r'éL%nshéﬁﬁ i%h Phblthe1 titphifar acidecExangbéane¢ piBduct i on

of pol yest efoMpafatWRSERL nYFIR 9088V B¢ W di e nSEdEn §BANBD RS SeXadnke 2 30
except for using 0.0024 g (3.9x10-5 nol, 0.015 part by nol per 100 parts by

nmol of the therepatand ithearsshlébnp snbriursunjpsceidared fopol Yossdensbktiesn) of

the i xtur & pldigiot A6l 3n@Nd cBRANGSI 4183 n BUEE K ESle1 ARRAL Ned ni fxtGREPar at i ve
Exanpl e 5 instead of

was collected from the slurry by filtration, washed with water,

15 dried and pulverized. Thus, a mixture of titanic acid and
magnesium hydroxide was obtained. The content of titanic acid in
this mixture, in terms of TiO2, was 10 parts by weight per 100 parts
by weight of magnesium hydroxide.

(Production of polyester u)

20 Polyester was obtained in the same manner as Example 1
except for using 0.0013 g (2.1x10°% mol, 0.03 part by mol per 100
parts by mol of dimethyl terephthalate) of the foregoing mixture of
titanic acid and magnesium hydroxide instead of polycondensation
catalyst A. The intrinsic viscosity, hue and haze value of the thus

25 obtained polyester are shown in Table 1.

Comparative Example 6
(Production of polyester v)
Polyester was obtained in the same manner as Example 2
30 except for using 0.0024 g (3.9x10°5 mol, 0.015 part by mol per 100
parts by mol of the terephthalic acid component subjected to
polycondensation) of the mixture of titanic acid and magnesium
hydroxide obtained in Comparative Example 5 instead of
polycondensation catalyst A. The intrinsic viscosity, hue and haze

35 value of the thus obtained polyester are shown in Table 1.



pol ycondensation catalyst A The intrinsic viscosity, hue and haze 35 value
of the thus obtained polyester are shown in Table 1. 32 Conparative Exanple
7 (Preparation of mxture of titanic ag¢jid and hydrotalcite) 11.0 L of the
aqueous slurry of hydrotalcite (100 g/ l)Z 5 obtained in Reference Exanple 2
was placed in a 25-L capacity reactor. Then, 334 g of the titanic acid cake
obtained in Conparative Exanple 3 (33% by weight in terns of Ti Q2) was
added thereto and the resulting m xture was stirred for 2 hours. After
conpl etion LIl ing was conducted for 1 hour. A 10 m xture
was col | ectcg)fdn?fgg?né?ﬁeﬁgﬁgirprlggﬁy filtration, washed with water, dried and
pul veri zed (PTepsratiom off oristofe bf tamindcaxiid amd hydrotatdtel t e was obt ai ned.

The content of titani idyin_this mxture, f Ti 10 parts
by e oht per. 100 150r Es By ke gedue bt 5 apk b S B Pise oS80, 4B
pol yest®r whtPolebsmeRafase ndd dixwedple 2 heasapkadeinier a a8s Hxamplagitly except

for using 0.01 . 1x10.5 nol, 0.030 part .by mol, per, 100,  parts by nol of
t he terephtrﬁﬁﬁzoc‘gaglizlbe%’on%g?‘lerﬁ et Bt Sﬂtat‘blc oot co‘ﬁ’d%ensgw%ﬁl)edof”{he
m xture of Qdhphrstiae Bxand1byH(IB @I} Weidht inseears of TPOLY&aRdaEAL i on

. catalyst A _The intrinsic viscosity, hue and haze val ue of the thus

obt ai ned pdhyeateangd shemamlting migtura weapmbarsad fer 2xhapre gAfser

(ProductiOQOQIplaeio»iﬁs;feEhé)stl?pim%?t%ei wpd algerdidtedt sy sameurFanNner as
- Exanple 2 except for using 0.022 g (3.9x10'5 nol, 0.015 part by nol per 100

parts by numixgurenwaseeeldpeteal fromcthe cdnpondnt felisptiomedwaghed with
bt 2 ned 1y Csnprded EUBILEAL THAT S AT AR B A o A
The intrindiydlreotsleose tyashobtzimgdnaz®heakoeteift tdfe titamsc abidiimedhpol yest er
are shown in?ix-gﬁl%!a,ei%'tecl)"%ls -(I)-f\%ligz,lwas 10 parts by weight per 100 parts by

weight of hydrotalcite.

15 (Production of polyester w)
Polyester was obtained in the same manner as Example 1

except for using 0.012 g (2.1x105 mol, 0.030 part by mol per 100

parts by mol of the terephthalic acid component subjected to

polycondensation) of the mixture of titanic acid and hydrotalcite

20 instead of polycondensation catalyst A. The intrinsic viscosity,

hue and haze value of the thus obtained polyester are shown in
Table 1.

Comparative Example 8
25 (Production of polyester x)
Polyester was obtained in the same manner as Example 2
except for using 0.022 g (3.9x10°5 mol, 0.015 part by mol per 100
parts by mol of the terephthalic acid component subjected to
polycondensation) of the mixture of titanic acid and hydrotalcite
30 obtained in Comparative Example 7 instead of polycondensation
catalyst A. The intrinsic viscosity, hue and haze value of the thus

obtained polyester are shown in Table 1.



Pol ycon-

Exanple 2 b A 0.60 92.1 -2.1 +1.6 4.3 anple 3 ¢ B0.62 89.4 -2.8 +1.9 4.4
Exanple 4 d B 0.66 89.7 -2.5 +1.6 4.6 anple 5 e C0.68 94.4 -2.0 +1.4 4.2
Exanple 6 f C0.66 94.0 -2.2 +1.8 4.1 Exanple 7 g D0.62 91.4 -2.7 +1.9 4.5
Exanple 8 h D 0.63 92.2 -2.4 +1.2 4.4 Exanple 91 E 0.59 89.1 -3.1 +1.9 4.9
Exanple 10 ] E 0.58 89.6 -2.9 +1.7 4.8 ExarE’rPIe 11 k F 0.70 93.7 -2.0 +1.1
3.6 Exanple 12 1 F 0.71 89.4 -2.1 +1. 4TAB Exanple 13 mGO0.72 91.3 -1.9
+1.1 3.8 Hxanpte 4 na 0769 8§98 =201t 238 —Exanpte—15oH64896-73
-2.2 +1.3 4.2 Exanple|1l6 H 0. 67 BE8y&®n-2| Intringc B. 9 Con'%ratlve 1 x H3268
0.72 91.0 -2.2 +1.9 4.(P0@%]g%ratlve2r Sh203 0} 69 90. Y3 +1.9 4.3
Conparativeg 3 s titani¢ acl .[3deBsption. pViscosiy £ 19 3 Conpayati ve|4value
titanic acijd 0.41 64.8]-3.5 +13 Qcéﬁl ¢+ o t{yve " YaREl 7 @9
+10. 5 13. 3 [Comparative6—v—0-40 ’%’L uEr LK ?ﬁ’*e a“,‘;’h‘é% .%a?at‘]’; vc(b/% v
*2) 0.65 72. 3Ex@nple+d. § 9. & COnparauve 8 &x652) | 0982 715.-3.6- 3| 1+#8. 2 1056
(Notes) *1) xt ur gf titanic jaci d ,and q$esiu11h dr gxi de *p) hAxture of
titanic acild ﬁﬂnﬂ§d oflal cite As isfcleaf f+&h t he9%&syl t3Ishpwhlbn|Tabbe 1,
pol yesters |34Exdiayleng @n intrinsi c y scopityge hup g@g azg gval ug; gl osf 4
conpar abl e W th those ¢btained jusing ant{nmony tr|oxidel|as a ' '
poIycondensatEmmnphtél3§t clan ﬁe_obﬁainej aré®r d| ngp.7o {t he.5 i hvensi on.4.6n
t he ot her hanﬁkmxggn5u5|ng(}|t ni c %Fld >oufég ap ghA 2.0 +1.4 4.9
Example 6 f C 0.66 94.0 -2.2 +1.8 4.1
Example 7 g D 0.62 91.4 -2.7 +1.9 4.5
Example 8 h D 0.63 92.2 -2.4 +1.2 4.4
Example 9 1 E 0.59 89.1 -3.1 +1.9 4.9
Example 10 ) E 0.58 89.6 -2.9 +1.7 4.8
Example 11 k F 0.70 93.7 -2.0 +1.1 3.6
Example 12 1 F 0.71 89.4 -2.1 +1.4 4.0
Example 13 m G 0.72 91.3 -1.9 +1.1 3.8
Example 14 n G 0.69 89.8 -2.0 +1.2 3.8
Example 15 ) H 0.68 90.3 -2.2 +1.3 4.2
Example 16 p H 0.67 88.8 -2.3 +1.4 3.9
Comparative 1 q SbyO3 0.72 91.0 -2.2 +1.9 4.0
Comparative 2 r SbyO4 0.69 90.3 -2.3 +1.9 4.3
Comparative 3 s titanic acid 0.38 64.7 -3.1 +12.5 19.3
Comparative 4 t titanic acid 0.41 64.8 -3.5 +13.0 18.3
Comparative 5 u *1) 0.35 51.7 -2.9 +10.5 | 13.3
Comparative 6 v *1) 0.40 51.3 -2.4 +10.2 | 12.7
Comparative 7 w *2) 0.65 72.3 -2.7 +9.5 9.9
Comparative 8 X *9) 0.59 75.3 -3.1 +9.2 10.6

Intrinsic Hue Haze
(dl/g) L-value a-value b-value (%9 Exanple 1 a A 0.65 90.2

Pol yester densation viscosity val ue

Cat al yst
-2.6 +1.8 4.5

(Notes) *1) Mixture of titanic acid and magnesium hydroxide

*2) Mixture of titanic acid and hydrotalcite

As is clear from the results shown in Table 1, polyesters



5 pol ycondensation catal yst, only polyesters having lowintrinsic
viscosities and al so being inferior in hue and haze value are obtai ned.
Even if a mxture of titanic acid with magnesium hydroxide or hydrotalcite
is used as a pol ycondensati on catal yst, 3 esul ting pol yesters have | ow
intrinsic viscosities and al so have 10 hues and haze val ues which are
unsati sfactory. Preparation of Second Pol ycondensation Catal ysts and

Exanpl es of hﬁ’lvmmcta'mnimtriﬁelig/estiemdﬂsy,nghulae dOad allysie 15alnet haelmost

polycondensatlon ca St ai ne n ollomn nmount s,
in parts by &%?‘ % 6@1 gh %3by %%PSRtUSI?g agoﬁnangaseungge |%on

oxi des, al unpaLyno(wdledﬂ&tfmd zat@kymtumaroxbdeaﬁﬁtraened ta&t’cmdﬁig S|t62 thal zCa
Ienents

and Zr02, spect.i.vely. ca conpl.ex OXIde

cont ai ned thBP ’H”Pﬂcl&@%tfﬁ %Yh? gﬁn%a‘gh? 13ﬁd1£?PHbﬁF S0 He 2§Bunt s
thereof a e peR}GHdMRAtidh t &4tEyef, DY, p&ﬂ-}?é)a?teﬂélthKIOng Rwamiwidsic
(Preparation of polycondensation catalyst A 25 9.0 of the a ueous slurry

of magnesi unvHif@pthiPeeapd23lsg/ byinghtimfasieri An Rbuer itk ye \d¢ pl aced
in a 25-L capagiingq.reanle and then.fhe oreRa! qtuaadﬂfawm%%@%qlm 60C.

Mhile the tenperature was maintal ned, 190 g of aqueous sol ution of
sodluntslllchwérQQQhﬁby MndghmlpneterM@edfaSHDZWﬂMaSnéddemUOBOC$MﬂVhbr

sul Turic_ ach g s, A0ded HOi Ll WIS PILECHRISHL R Suod ok oeedoablo A0 R for 1

hour. The resu Y% et ed and washe ter, thereby
form nglan i hnes amhﬂtalzay\eathmfs wﬂ)hchmeaxn@betlefactblng. surface of nmagnesium
hydr oxi de particles. To the slurry of magnesi um hydroxi de particles having
an 35 inner coat |ayer thereon, 0.016 L of aqueous solution of titanium 35

tetrachl ori dEréﬁ&»QtlghLofi Se&(ﬁidfﬁ’cﬂifca_ﬁ@ﬂs@ﬂldnmﬁﬂéﬂylst@farﬁHE&@thple%O(bﬂJti on
of sodi um hydr oxi de ( in terms NaOH) were dropw se added

si mul t aneous 9069%P°G @& gﬂﬁ§e§o ?H&ttkﬁéj%mﬂﬁﬁt the slurry reached 10.0.
After conpletion of the addition, ageing 5 was conducted for 1 hour and

t hereby an outer coat |ayer of titanic acid was forned on the inner coat
| ayer. 15 In the polycondensation catalysts obtained in the following

Examples, the amounts, in parts by weight per 100 parts by weight
of a solid base, of silicon oxides, aluminum oxides and zirconium
oxides are in terms of SiOg2, Al:O3 and ZrO:2, respectively. In the
case of a complex oxide, when elements contained therein include
20 silicon, aluminum and zirconium, the amounts thereof are

calculated in terms of SiO2, Al:O3 and ZrOa:.

Example 1
(Preparation of polycondensation catalyst A)

25 9.0 L of the aqueous slurry of magnesium hydroxide (123
g/L) obtained in Reference Example 1 was placed in a 25-L capacity
reactor and then the temperature was increased to 60°C. While
the temperature was maintained, 190.9 g of aqueous solution of
sodium silicate (29% by weight in terms of SiO:) was added.

30 Further, sulfuric acid was added until the pH reached 8.5, followed
by ageing for 1 hour. The resulting slurry was filtered and washed
with water, thereby forming an inner coat layer of silicon oxide on
the surface of magnesium hydroxide particles.

To the slurry of magnesium hydroxide particles having an

35 inner coat layer thereon, 0.016 L of aqueous solution of titanium



The thus obtai ned aqueous slurry of magnesi um hydroxide particles having an
i nner and outer coat |layers was filtered, washed wth water, dried and then
pul veri zed. Thus, pol ycondensation 10 cata | yst A of the i nvention was
obt ai ned whi ch had a silicon oxide inner coat layer in an amount of 5 parts
by weight and a titanic acid outer coat layer in an amount of 0.1 parts by
wei ght, per 100 parts by wei ght of magnesi um hydr oxi respectively

(Production detpashleside (§9-23/Inin firms of RE@ o) aRids He(al‘élldeo pPﬁEeO‘_‘L% 6 g
(0.070 nol) OJolu@id?ptOQYéodl%rn?pﬂ%é%ﬁtd% (égfpggL(intfér'ﬁpé )ofoNaEdHylaeee

glycol, 0.022 g of calcium acetate dihydrate and O g (2.1x10-5 nol;
0. 03 part bydlmﬂWlﬁéraf.l@@dpmmlsltbyleﬁvﬁlbfomirn@to@lhoﬂléﬁe‘}jhfﬁhaFa@tl@) P o

praced - and UiEn,AuRd!fo Bd 9 ol FACH0%A5:BARKASH F AR BihiBhN a3k iATC SO

20 that the t erepht hal ate was |ss n the et ene l'ycol. A
capillar y5vvaswasns:emleldted1tforal heactdroh thabebxs@nt batern toat é@ymedf ttttelrbat tom
of the react of Wi | @ di stl |1 ItT‘% st of {esul ti ng net hanol by bl ow ng

nitrogen into th"ilew?%a?,for hlonunrer c%?thg YHis capillary, heating was

conti nued for 2 houFlse tt(huprobtaieledZEqamoﬂblgdmy O nd g e Sig nBHEId roxide
Subsequent |y, heati.ng at .222C continued for i, nut | ene
olyool ot art RATELlsS T Gn §kd ARG Tbp YEOn RS EI TN Loa sR e erkrEhr er |

t he tenper at ukethasatdrNCd@adedntdo tB83Cp uW@izbAi S TieEPE Hall Péend@ssation

mai nt ai ned, 30 e hyI en | ycol was further distjlled a]gd t he

pol ycondERsat§&R Yi)tr %?%gg%dn"‘i’éﬁl(?ﬁ MAesbtaingd vwiHgh had |sb]ﬁc?ﬁ WPidesure

was started ﬁﬁfértébeam%%%%eaﬂ‘@%é@l%%@ ﬁé%t%%f@e%h% Q\H‘%lraQYt%rmlEamd
m nut es. Then, the polycondensation was term nated in 3 hours. After the

term nation ofutelecqsd! kpsendansatame undaest § dnpat tre by 3Be ighds RaTe 1 DA natrds
reactor was rgf Wquqt OQJHQEHEL i PheR Ut l\ﬁlet qe§§ lvg[}pgen gas. The resulting

pol yester was "di schar ge a strand orm t an outlet opening in the
bott om of t helRrodetcoion FhHeolwestamdaias cooI ed and cut, providing pol yester

pellets., fhe intri rﬁl % %i%cs,o%j%}{torh%tﬁng %" pif ,“913% 106 bRHSmod) fpt ai ned
pol yester are shown
dlmethyl terephthalate, 10.0 g (0.16 mol) of ethylene glycol, 0.022 ¢
of calcium acetate dihydrate and 0.0013 g (2.1x10°% mol; 0.03 part
by mol per 100 parts by mol of dimethyl terephthalate) were placed
and then a part of the reactor was soaked in an oil bath at 197°C so
20 that the dimethyl terephthalate was dissolved in the ethylene
glycol. A capillary was inserted into a reaction tube so that it
reached the bottom of the reactor. While distilling most of
resulting methanol by blowing nitrogen into the reactor for 1 hour
using this capillary, heating was continued for 2 hours to provide
25 an oligomer containing BHET.

Subsequently, when heating at 222°C was continued for 15
minutes, ethylene glycol started to be distilled and
polycondensation started. Thereafter, the temperature was
increased to 283°C. When this temperature was maintained,

30 ethylene glycol was further distilled and the polycondensation
progressed. Ten minutes later, the reduction of pressure was
started and the pressure was reduced to 27 Pa or lower over 15
minutes. Then, the polycondensation was terminated in 3 hours.

After the termination of the polycondensation reaction, the

35 pressure in the reactor was returned to normal pressure with



Exanpl e 2 (Production of polyester b) 43 g (0.26 nol) of terephthalic acid
and 19 g (0.31 nol) of 10 ethylene glycol were placed in a reactor and
stirred under a nitrogen atnosphere to Ri.epare a slurry. An esterification
reaction was performed over 4 hours whilé& the tenperature in the reactor
was kept at 250C and the relative pressure based on the atnospheric
pressure was kept at 1.2x105 Pa. 50 g of the thus 15 obtai ned | ow nol ecul ar
wei ght ol i gorfBtroBen gadnsfERe a4 subting pelxpstabardadissh#eeed of hétirad 250C

and normal prgssliRrHRER an HUHIEE QPN i8S ALHRSPOHGLE o SldirbY V@S Prepar ed
by di spersing 0.0024 g (3.9x105 nol, 0.015 part by nol_ per 100 parts by nol
of the terephttiandcwagic@oled agshpeheptosidbpeddesten nellgbsycondensati on) in

et hyl ene gl ycol , agqlllet R PindiE Yy iR st ienhabaLged Yo J %Py ¢RRIERgAL T On

reactor. Subsequently, the tenperature Iin the reactor was increased from
250C t o 280C ahteningd mmlysstefhase sbopor an (Rablea?. mai nt ai ned and the pressure
was reduced fromnormal pressure to an absolute 25 pressure of 40 Pa over 1
hour. Wiile this pressure was nai ntai ned, heating was continued for
addi ti onal tvwexaowyls.2 Thus, a polycondensation reaction was carried out.

After the ter@jngtign 0 t?e ﬁplngondensation reaction, the pressure in the
reactor was retdMiet?h 8" ROrhet ®Pr¥ssure with nitrogen gas. The resulting 30
pol yester was di scheg ged0.i26 ad) romee fephthtahi©Ougid amdutd gt (0.epenioly ofn t he

bottom of the reactor._ The strand was_cooled and cut, _vyielding pql yester
pel | ets. 19he Gt PRS| BIXAXE corey PIAGRd al® RaFBacipdl (i bfstREe PeBdeht ai ned

pol yester are,ighoyeni BtkrRlphete 30 BXAPUR 3a 3¢lukfY epanat iRepification
pol ycondensati on cat al yst 9.0 L of the aqueous slurry of nmagnesi um

hydr oxi de (1ZF2c4Iqn) Vot RPRET M ed Refar &ivaiExyiple the igamperatdde i dhos. |
capaci ty re%%%&&oﬁﬂ@aéﬁﬁ@tt§€2%%”@65ﬁhyfﬁéW@?ah&%rﬁﬁéﬁﬂu%obégéa<M%%h€_5 the
tenperature was mai ntai ned, 381.8 g of aqueous solution of sodiumsilicate
(29% by wei gritmesRlkenis pfesiuae) wees kasdedt 1.2x105 Pa. 50 g of the thus

15 obtained low-molecular weight oligomer was transferred to a
polycondensation reactor held at 250°C and normal pressure under

a nitrogen gas atmosphere.
A slurry was prepared by dispersing 0.0024 g (3.9x10°5 mol,
0.015 part by mol per 100 parts by mol of the terephthalic acid
20 component subjected to the polycondensation) in ethylene glycol,
and the slurry was then charged into the polycondensation reactor.
Subsequently, the temperature in the reactor was increased from
250°C to 280°C over 3 hours. This temperature was maintained
and the pressure was reduced from normal pressure to an absolute
25 pressure of 40 Pa over 1 hour. While this pressure was maintained,
heating was continued for additional two hours. Thus, a
polycondensation reaction was carried out. After the termination
of the polycondensation reaction, the pressure in the reactor was
returned to normal pressure with nitrogen gas. The resulting
30 polyester was discharged in a strand form through an outlet
opening in the bottom of the reactor. The strand was cooled and cut,
yielding polyester pellets. The intrinsic viscosity, hue and haze

value of the thus obtained polyester are shown in Table 2.

35 Example 3



Further, sulfuric acid was added until the pH of the slurry reached 8.5,
foll owed by ageing for 1 hour. The resulting slurry was filtered and washed
with water, thereby form ng an inner coat37l ayer 10 of silicon oxide on the
surface of magnesi um hydroxide particles.” To the slurry of magnesi um
hydroxi de particles having an inner coat |ayer thereon, 0.016 L of aqueous
solution of titanium tetrachloride (69.2 g/L in terns of Ti2) and 0.016 L
of aqueous <raprrsation eharlrsomfensatien casalbysy/B)in terms of NaOH) were 15

added dropw se si my hanegpshy Qt{aaonoauF}Q?_r@f $Rakhediddien PhkOfidet De2sl Urry
reached 10.0. After conpletion of the addition, agein was conducted for 1

hour and t hersdby ot adue inclheferpageE wimple dnvas Rleicadviasa 20 ketRRALIthe

i nner coat | g¥Qleyod N d Rﬂ%no%@'cf%g?&%%%sw%uiﬁé’re s e (RONG M hydf;qxi de
20 particles having an inner and outer coat |ayers thereon was filtered,
washed wi bh waiteete mraraduae dw ahem aputadgreidzeds 1 Thugs of polgeondehstivinoef

catal yst B of__t:he |nventi.qon bt ai ned. whi c had i. W ¢o Xi isnner
coat | ayer i nsoéiﬁuéﬂnoﬂlﬁfcaot? %@%’aﬁ) S v%f/lgqlmtfeilélh{}eﬁﬁl (ﬁt ?tlgﬁfcaggi a(aoﬁtdér coat
| ayer in an dimouiterofsulfiripardid 3babyddeidghhtilpgre pBDopHahe slhyrweegbhedf

Ragnesi um hy Xi respectively.,. (Production, of polyester The
pol ycondensat ‘gn g"ii%‘wgt 8% a8t ef&?,(r a}nﬂ“b‘lli‘uer\rrﬂ%see rleﬁ}i? 1RE SAHE hafifiér as
Exanpl e 1, pdipmestaranhs aaibled wegh whiter, 80ty foish G gvh i Gasielrycoaltuayand haze

val ue of _the thus. obtained polyester are shown in Tahle 2. Exanple 4
(Product#8n off ﬁ)‘iﬁ?’é’sf”é‘rded?n %@fﬁapﬁowv%haafawfﬁper%ﬁLemsed, and

otherwise in 38 thersam SRARS ofom BARLE Dy dROKYES b&l tHASs Hvanpesdn The
intrinsic viscosity, hue and haze value of the thus obtained polyester are

shown in Tabli@ngr eoabaptie thererrplr@lé dn off apuegeoredntien oh tékmiumt O
9.0 L of the t@gy§&%r§aé’r(r6fé.?fg/@a%%irm h)\fd"i‘%-k)d%n(dl%%16 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
15 added dropwise simultaneously over 0.02 hours so that the pH of
the slurry reached 10.0. After completion of the addition, ageing
was conducted for 1 hour and thereby an outer coat layer of titanic
acid was formed on the inner coat layer.
The thus obtained aqueous slurry of magnesium hydroxide
20 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst B of the invention was obtained which
had a silicon oxide inner coat layer in an amount of 10 parts by
weight and a titanic acid outer coat layer in an amount of 0.1 part
25 by weight, per 100 parts by weight of magnesium hydroxide,
respectively.
(Production of polyester c)
The polycondensation catalyst B was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
30 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

Example 4
(Production of polyester d)

35 The polycondensation catalyst B was used, and otherwise in



g/L) obtained in Reference Exanple 1 was placed in a 25-L capacity reactor
and then the tenperature was increased to 60C. Wile 10 the tenperature was
mai nt ai ned, 190.9 g of aqueous sol ution sodiumsilicate (29% by wei ght
in terms of Si2) was added. Further, sulfuric acid was added until the pH
of the slurry reached 8.5, followed by ageing for 1 hour. The resulting
slurry was filtered and washed with water, thereby form'd)rrg)g an i nner. coat

R

|l ayer 15 of dhei é8moxmaanss efelxample Lf PRAYRYESTTUM ARy 1erd parkhe) es.

To the slurrynefi fRRENGS B Y dhE denPahbie! §2108VIRItAB thBBeHbEIALed ayer
t hereon, 0.16 L of aqueous solution of titanium tetrachloride (69.2 g/L in

terns of Ti OPolasster. age shomiudmdde Lol uti on of sodi um hydroxide (99.6 g/L
in ternms of NaOH) were 20 added dropw se sinmultaneously over 0.2 hours so
that the pH of the slurry reached 10.0. After conpletion of the addition,
agei ng wa8 dowmneled for 1 hour and thereby an outer coat |ayer of titanic
acid was formed on CO%It | ayer. The tSQUé) obt ai ned aqueous slurry

he | pne
of nmagnesi um( §8P8>r<?'tdlém %@pﬁgyrctolnc ECHENR ﬁﬁt%I I'nner and outer coat |ayers
thereon was filtere&d) Lwabhad witbouwatdurrdrofdnagdesian pudvetideell23hus,
pol ycondensat i tal yst g%o t he ipvention was aqbt ai,ned ich had, a
silicon oxi déz/iﬂﬂr?g) ab’ﬂ)% 1p %{Brf’ﬁc‘é BNt ‘of' 28 gd lﬁ’ya%iﬁg(iﬁpaacﬁ&ya
titanic acid @dkesr Gaad thayethé neatlp armite Wfaslipareased 89 eveicuht Whies 100

parts by wei ght of magnesi um hydroxi de, reigecti vely. (Production of
pol yest et Oe) e tpmIPpEahRENSHRF R acatained, B0ak quslRaderPornirticgeofn the

same manner agdRia N iichtePOLYRSHE WELHPLA 18dmsTRE S30.) NvhkNalded.
viscosity, hue and haze val ue of the thus obtained 39 ol yester are shown

in Tabl e 2. Hdwuithies, sulfradgecid onavrddsdyestidrtlre) pH ghéehpsilypevhaenshed on
catal yst C wassusgdlo g BYNEEMSE ¢} 1t BR SAMETIRNNSE ud nEX 3PS Avas
pol yester was obtained. The r©ntrinsic viscosity, hue and Raze val ue of the
t hus obt ai nediltered and washed with water, thereby forming an inner coat layer
15 of silicon oxide on the surface of magnesium hydroxide particles.
To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 0.16 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO2) and 0.16 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
20 added dropwise simultaneously over 0.2 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.
The thus obtained aqueous slurry of magnesium hydroxide
25 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst C of the invention was obtained which
had a silicon oxide inner coat layer in an amount of 5 parts by
weight and a titanic acid outer coat layer in an amount of 1 part by
30 weight, per 100 parts by weight of magnesium hydroxide,
respectively.
(Production of polyester e)
The polycondensation catalyst C was used, and otherwise in
the same manner as Example 1, polyester was obtained. The

35 intrinsic viscosity, hue and haze value of the thus obtained



pol yester are shown in Table 2. 10 Exanple 7 (Preparation of

pol ycondensation catalyst D) 9.0 L of the aqueous slurry of nmagnesi um
hydroxi de (123 g/L) obtained in Referen:?& Exanple 1 was placed in a 25-L
capacity reactor and then the tenperature was increased to 60C. Wile 15
the tenperature was mai ntai ned, 381.8 g of aqueous solution of sodium
silicate (29% by weight in ternms of SiO2) was added. Further, sulfuric acid
was added unPplyester peofhewa igt Feble Zeached 8.5, fol lowed by ageing for 1
hour. The resulting slurry was filtered and washed with water, thereby
formng an inner coat |ayer 20 of silicon oxide on the surface of nagnesium
hydr oxi de paftxiagheke 6 To the slurry of magnesi um hydroxi de particles having

an inner co@f%(g‘y%ria%l_l‘bqfﬁ&&es@ell@) L of aqueous solution of titanium

tetrachl oride erns of TiO2) and 0.16 L of aqueous solution of
sodi um hyar oxi de ( 9%.e6p glylcoindemsntim ot aNel@sly Cvevas a5edddad dflopwise in

si mul taneousIM over 0.2 hours soEt hat 1t h(ing f)f :}ihe sl urw rez%icheq‘hleo.o.
After conpl et Bn° B et &2 A88l ¢ #¥n xﬁ&e‘f ﬁg ROYESKGLcYEd Por ™ four “and

t hereby an owhefinetmtvisayeitypf huet @i kheidl vahse f of melkle obh ifieob tuiere dcoat
layer. The thu? obt ai ned aqueous sbhjr rz%/ of magnesi um hydroxi de 30 particles
havi ng an i nR@IYEHET At DeB L 11 A981¢ % hereon was filtered, washed with
water, dried and then pul verized. Thus, polycondensation catalyst D of the
tnventi on was obtajned which had a silicon oxide inner coat |layer in an
anount df0 10%@1%9 weight and a titanic acid outer coat layer in an

amount of 1 l@ﬁfépmaéénw}g&ty,coaa@négﬁ)ioqla&a&@?étw ght of magnesium

hydr oxi de, 40 respectively. "(Production of polyester g) The
pol ycondensati on c8t@llysif thoosqwewss sdnarovtdfemaaresinm thedrogide fdi?iver as

CCale 1 DS RiRALEal B D MEATSASASY, e hace

reactor and then the temperature was increased to 60°C. While
15 the temperature was maintained, 381.8 g of aqueous solution of
sodium silicate (29% by weight in terms of Si0O:) was added.
Further, sulfuric acid was added until the pH of the slurry reached
8.5, followed by ageing for 1 hour. The resulting slurry was
filtered and washed with water, thereby forming an inner coat layer

20 of silicon oxide on the surface of magnesium hydroxide particles.
To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 0.16 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO:2) and 0.16 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
25 added dropwise simultaneously over 0.2 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid

was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide
30 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst D of the invention was obtained which
had a silicon oxide inner coat layer in an amount of 10 parts by
welght and a titanic acid outer coat layer in an amount of 1 part by

35 weight, per 100 parts by weight of magnesium hydroxide,



(Production of polyester h) 10 The pol ycondensati on catal yst D was used, and
otherwise in the sane manner as Exanple 2, polyester was obtained. The
intrinsic viscosity, hue and haze val ue the thus obtained polyester are
shown in Table 2. 15 Exanple 9 (Preparation of polycondensation catal yst E)
9.0 L of the aqueous slurry of nmagnesium hydroxide (123 glL) obtained in
Ref erence Exanple 1 was placed in a 25-L capacity reactor and then the

t enperature pEdechiiedsised to 60C. While 20 the t enperature was mai ntai ned,

38.2 g of aque{Ru I HbEYd19Este30s) um silicate (29% by weight in terns of
Si 2) was added. Furthe(r%{b gu?furlgc acid was added until the pH of the

slurry reached 8.Bhefnsilyoordebyatgaieapaflpst D wogruseatheapdafberwassinrry was
filtered and.yas ' , oriy ihRer teldayerngs of
silicon oxi dte})(%nﬁtqﬂg%g{}}%%tee%sf En%glﬁllz’glgu%’l H{/HC}?%)S(I e pgrt?gﬁgs.e To the
slurry ofs nmagresnsin hdeanitye lpae t nodeshdweyi vajuen ofi riher ost dlpanetdher eon,
1.6 L of aque%’%s olution of tit n“Jenh tetrachloride (69.2 glL in terns of

0

Ti Q2) and 1.% e%aﬁeegusow%(%flu fOr 6f sodium hydroxi de (99.6 glL in terns

of NaOH) were 30 added dropw se sinultaneously over 2 hours so that the pH
of the sl urEX {_nreﬂa)lchgd 10.0. After conpletion of the addition, ageing was
conduct ed fot'*% Gr°and thereby an outer coat layer of titanic acid was

formed on theidnatti®wal JAyesterTlA® thus obtai ned aqueous slurry of
fragnesi um hydr oxi dﬁ 35 particles having an inner and outer coat |ayers
t hereonl®as” filterbhe pplycopdepyaticpreaialest imasaused #REPHHSTVERE 2By,

Thus,  pol ycgpuensati ahddd @l ¥StEEaRip1Ehe, I fseEtaN was ebtainad wrheh had
a silicon oxide inner coat layer in an anount "of 1 part by weight and a
titanic aci dinddiepiccoascosiysr e apndmbiase otalr® pefr ttheytusedlytaineger 100
parts by wei g%egfte{rggg I Ay drexide, respectively. (Production of
pol yester i) e pol ycondensation catal yst E was used, and otherw se in
15 Example 9
(Preparation of polycondensation catalyst E)
9.0 L of the aqueous slurry of magnesium hydroxide (123
g/L) obtained in Reference Example 1 was placed in a 25-L capacity
reactor and then the temperature was increased to 60°C. While
20 the temperature was maintained, 38.2 g of aqueous solution of
sodium silicate (29% by weight in terms of SiO:) was added.
Further, sulfuric acid was added until the pH of the slurry reached
8.5, followed by ageing for 1 hour. The resulting slurry was
filtered and washed with water, thereby forming an inner coat layer
25 of silicon oxide on the surface of magnesium hydroxide particles.

To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO2) and 1.6 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were

30 added dropwise simultaneously over 2 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide

35 particles having an inner and outer coat layers thereon was filtered,



the sane manner as Exanple 1, polyester was obtained. The 10 intrinsic
viscosity, hue and haze val ue of the thus obtained polyester are shown in
Tabl e 2. Exanple 10 (Production of polyester j) 15 The pol ycondensati on
catal yst E was used, and otherwi se in t#le sane manner as Exanple 2,

pol yester was obtained. The intrinsic viscosity, hue and haze val ue of the
thus obtained polyester are shown in Table 2. 20 Exanple 11 (Preparation of

pol ycondensaghoRe&at @ht1st Fhtdr,0 UrQfd t N AUERUS S)WIveYiAfd. MBONEHIEM
hydroxide (123 g/L) obtained in Reference Exanple 1 was placed in 25-L

capacity reRelyepndpasehion chbakvstplreft the entiercudsdobiived Wishe 25
the te”peratl‘ﬂé&avﬁﬁc%' 1Q1'enﬁf’ner1<%3at91a%§;?fma&lﬁ'% éuﬁ%lﬂtﬂl?her y wiAghym

silicate (29% by weight Iin terns of was ad Fur sulturic acid
was added urand attetqmcofacxdtenstlemrwatr daréredn 8n5anf®mbwéd1%ypfa@éu by for 1

hour. Thg regyl H '”riMo""ggartfs' P Gk Qﬂ? %Ig“é{'estfu gdr§£‘ﬁir6by

form ng an inn i con OXI he su magnesi um
hydr oxi de pammmebm@elyTo the slurry of nagne5|un1hydrOX|de partiples havi ng

an inner co l.ayer th 1.6..L of aqueous solution of titanium

tetrachloridgafggy 9 e pﬁ Y%?%%’Bf TioR) and 1.6 L of aqueous solution of

sodi um hydr oxi de (BRe ®od# tohdeh €4 116 nfa thad) Ewetag 135e(ﬂdﬁlﬁd| odh@lawil&em

S|nultaneoushf over 2 hours so h?at t? PH of the 42 ry r hﬁg 10. 0.
% 8ihg r* ahd

After conpl etférPagre t REMHS t3% wedy® yE%FFcfuc‘Y%%l tralTe

therebyien oufteingieatvib@y@iy 0fhd t aRHC 1BGded vatae far neg Oﬁhdsha)Htl&nﬁédCoat
| ayer. The thus obtai ned_aqueoqus slurry of magnesi um hydroxide 5 particles

havi ng an i niyestRr ate ehovoann| Bafes2t hereon was filtered, washed with
water, dried and then pulverized. Thus, polycondensation catalyst F of the
|nvent|on was obt ai ned which had a SI|ICOﬂ oxi de inner coat layer in an
amount of 5 BaamplpylO weight and a titanic acid outer coat layer in an

amount of 10@MYHiStion of polyester j)

15 The polycondensation catalyst E was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2

20 Example 11
(Preparation of polycondensation catalyst F)
9.0 L of the aqueous slurry of magnesium hydroxide (123
g/L) obtained in Reference Example 1 was placed in a 25-L capacity
reactor and then the temperature was increased to 60°C. While
25 the temperature was maintained, 190.9 g of aqueous solution of
- sodium silicate (29% by weight in terms of SiO:2) was added.
Further, sulfuric acid was added until the pH of the slurry reached
8.5, followed by ageing for 1 hour. The resulting slurry was
filtered and washed with water, thereby forming an inner coat layer
30 of silicon oxide on the surface of magnesium hydroxide particles.
To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO:2) and 1.6 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
35 added dropwise simultaneously over 2 hours so that the pH of the



10 by weight, per 100 parts by wei ght of magnesi um hydroxide, respectively.
(Production of polyester k) The pol ycondensation catal yst F was used, and
otherwise in the same nanner as Exanple 1, polyester was obtained. The 15
intrinsic viscosity, hue and haze val ueadf the thus obtained polyester are
shown in Table 2. Exanple 12 (Production of polyester 1) 20 The

pol ycondensati on catal yst F was used, and otherwise in the same manner as

Exanpl e 2, b ai i | B E V] i haze
vt i of -t neTHMISHERCHED 19065 Daor Efplb Plorl DPlefic W RERELA Y g BifE SN 0203
( Prepar at i ogopfluptdd/fonddnsart aod thersbysan@utgr@oatdayeneofadgtenissagidurry of

magnesi um h 0Xl 3 l. tai .n Reference Exanple 1 was placed in
a 25-L capa%g%yﬁhgg%%%%}t%%éh%ﬁg%ogﬁgg g%perature was increased to 60C.

Whil e 30 the tenpdhat thes wisaimedt aquwedys 38dry gfahaggeeoum bgduokole of

sodiumsilicate. (29% by weight in terns, of Si was,added. Funt her,

Soturi & acrdrides Bagin bR e ph a bl GFeedicotaved S TLBERGH waf B g by
agei ng for wduied Tehr eswdteirng &dtivdr yawds theht epadvenidedashedliith wat er,
t hereby form an inner coat layer_ 3 f silicon oxide on the, surface of
‘magnesi um hw?gsafbﬁeewte%w@stalnét Frat the 3PUPRGOSY s BLRiRT by | de
particles hawdng sflitédwerxigeainhay@oat NRHRRNin la® dmelinddsEBUSa$ed Wy on of
titanium tetrachlorjide (69,2 g/L in ternms _of Ti2) and 1.6 L of aqueous

sol uti on of %Ja@ntnyaridkpae aod guger cpat dayes iBrfangoryuURked 1) RagEY

dr opwi sigp Si Byl LANGRUS! ¥e OVEHO 2 pHRYE ShpOwlehiht L BE Rt il 15} didnideeached
10.0. After conpletion of the addition, agéing was conducted for 1 hour and

t hereby an &ase¢ctdvely-| ayer of titanic acid was forned on the inner coat

| ayer. The -aj | urry of nmagnesium hydroxide 10 particles
. R?Péd&%@%%%%?&'f K

havi ng an inner a ayers thereon was filtered,
The polycondensation catalyst F was used, and otherwise in

the same manner as Example 1, polyester was obtained. The
15 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

Example 12
(Production of polyester 1)

20 The polycondensation catalyst F was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

25 Example 13
(Preparation of polycondensation catalyst G)
9.0 L of the aqueous slurry of magnesium hydroxide (123
g/L) obtained in Reference Example 1 was placed in a 25-L capacity
reactor and then the temperature was increased to 60°C. While
30 the temperature was maintained, 381.8 g of aqueous solution of
sodium silicate (29% by weight in terms of SiO:) was added.
Further, sulfuric acid was added until the pH of the slurry reached
8.5, followed by ageing for 1 hour. The resulting slurry was
filtered and washed with water, thereby forming an inner coat layer

35 of silicon oxide on the surface of magnesium hydroxide particles.



washed with water, dried and then pulverized. Thus, polycondensation
catalyst G of the invention was obtained which had a silicon oxide inner
coat layer in an amount of 10 parts by weight and a titanic acid outer coat
| ayer in an anount of 10 parts 15 by weaght, per 100 parts by wei ght of
magnesi um hydr oxi de, respectively. (Production of polyester m The

pol ycondensati on catalyst G was used, and otherwise in the same manner as

Example 1, pol yest of yfs ks nedn Ihesi R hohsdasicotSERN hiyifgaand haze

val ue of the thus otalne are s
(Production lohepmqaasﬂayem)th%ea'he b6l ycofideqsatunrsadat elny gif Gtwasumsed and

otherwise in r Ie 2 est ar s; obt ai ned. The
intrinsic V|t§E:Ibasc 188 Tue grrllf aze vgfue of tfl%%jhus%ob}tl\gl %e % p(blfeyoeuster are

shown in TatslodauﬂonBGf Boaliphe Hybd {(dRidpat®a.i6og/bfirpdeymendénNaldIbh wateal yst H)

9.0 L of_the equs slurr nesi um hydroxi de (1 L) obtai.ned in

et erenct. DA CoRRLS LAt RO I8 1Y S b P by SPelittof M IRIT(HotS he

t enper at ur e shasry R4 ERSEA 0L.0. 6QCte Welohmep122id M@ tidRPLA Al tis £, wgsnﬁr@lwmai ned,

763.6 g of aqueoug 30| ution of 44 sodiumsilicate (29% by, weig in termnms
e

of Si®) wasoadasted fep il hepr and theredmand yes %Qforehlmmﬁtlttﬁgwpﬁ%ﬁ t he

slurry reachegs f@med i tRYEHNRY @38 NG elOr 1 hour. The resulting slurry was
filtered and washed with water, thereby formng an inner coat |ayer 5 of

-silicon oxide on e §brlﬁasz;letaofledra@msmmslydrbﬂfd@a@anetsm%éwdr%ld%e
slurry 1?6 ”‘i‘a%%?dleg‘hwﬁg’%xf?n{?@f Lind &8td1avi g a@&rg ’?1%28 g%%i'fﬁl{@fe& her eon,
(0] ri

1.6 L aqueous solutio titani um tetrach in terms of
Ti @) and 1veéashed athélousvatsacl, ut doedof agaldi LtﬂnehydrpoblvdBM@@Q 6 glhusn terms

of NaGH) wer,g130, 0IEE, T4 R0M 8y 8] T IETRPUR PSPl YA 50 PRett o OH

of the slurpry feac er conpletion’o he' dadi tlon agei ng
had a s111con ox1de inner coat layer in an amount of 10 parts by

weight and a titanic acid outer coat layer in an amount of 10 parts
15 by weight, per 100 parts by weight of magnesium hydroxide,
respectively.
(Production of polyester m)
The polycondensation catalyst G was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
20 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2

Example 14
(Production of polyester n)

25 The polycondensation catalyst G was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2

30 Example 15
(Preparation of polycondensation catalyst H)
9.0 L of the aqueous slurry of magnesium hydroxide (123
g/L) obtained in Reference Example 1 was placed in a 25-L capacity
reactor and then the temperature was increased to 60°C. While

35 the temperature was maintained, 763.6 g of aqueous solution of



|

conducted for 1 hour and thereby an outer coat |ayer of titanic acid was
formed on the inner coat |ayer. The thus obtained aqueous slurry of
magnesi um hydroxi de 15 particles having an inner and outer coat |ayers
thereon was filtered, washed with watey, dried and then pul verized. Thus,
pol ycondensation catal yst H of the invention was obtained which had a
silicon oxide inner coat layer in an anount of 20 parts by weight and a
titanic acid quter coat |ayer in an anpunt of 10 partg, 0, by meigat, per 100
parts by weiSGHEUBK Aéei Ui Ry droxvight daspetmpyvery: I%ﬁr cHaet pBAeds

pol yester O)Fulli@eROLYERNGERTA WA Gatialyshtill thaSp HSedthaRGu AihesNdlsl i N the
sane manner as Exanpl e pol yester was obtained. The 25 intrinsic

1
viscosity, ud oedldmed bal aeeiore tfRe dhbougbt alhed repuliyest ehumie down in
Tabl e 2. a@mhﬁe&%nﬁzﬁggﬁgﬁ'@ﬂh%aPQLyt?ﬁetr%'Bypf)orl?fgn h§n99h¥?%99"1‘§géf0”

catal yst H was use nd ot herw se in e same nanner as Exanple
pol yest e wad sobcannexideTore therquifase @ funggosisiym hyédrandenpzeticksue of the

t hus obtai ned poly r are shqgwn in Table, 2. . Exanmpl: .
(Preparation of pol ?@gﬁgeﬁgzﬁf?éﬁ Iggtgélleﬁé\?ml }lgs?g;L&éPthgl%%&ég’ﬁggsa}rbr ry of
magnesi um hydnexi deat 13ger gfHereolt al Ged. iaf Rqhieverncsolbtanpl & Litwasup aced in

"a 25-L capagci reactor,.ang then the tenperature was jncreased to 60C.
Wile 5 the%%ﬁ)‘g}l&r % Kﬁ%sg it ﬁaar,nslgg.@ﬂgz ofa“éf}degu oD ST
sodi um si | i galetipA9%fbyodvaing iy d ¥odiaentd @fc $1D2)n Was nadd¢dN a OH) there

sul furic_aci s added until the pH of the slurry reached 8.5, followed by
ageing ¥or £ drepwise symulpgneewylyyoyes 2 hPPf%rS@daa%t%sn{goof{M% wat er |

thereby formiagraRehbned QP8 |24eF bonpletdbhiFHhOXHAELiBR, LRRiAEW ase Of
magnesi um hydr oxi de particles. To the slurry of magnesi um hydr oxi de
particl es h&ondgcand fornehoupand hyerehhemconterscat laseragfitidagisdridi on of

titani um was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide
15 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst H of the invention was obtained which
had a silicon oxide inner coat layer in an amount of 20 parts by
weight and a titanic acid outer coat layer in an amount of 10 parts
20 by weight, per 100 parts by weight of magnesium hydroxide,
respectively.
(Production of polyester o)
The polycondensation catalyst H was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
25 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

Example 16
(Production of polyester p)

30 The polycondensation catalyst H was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

35 Example 17
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tetrachloride (69.2 g/L in terns of TiO2) and 3.2 L of aqueous solution of
sodi um hydroxide (99.6 g/L in terns of NaOH) were 15 added dropw se

si mul t aneously over 4 hours so that the pH of the slurry reached 10.0.
After conpletion of the addition, ageinggwas conducted for 1 hour and

t hereby an outer coat |ayer of titanic acid was forned on the inner coat

| ayer. The thus obtai ned agueous slurry of magnesi um hydroxi de 20 particles
havi ng an i nper and outer coat | ayers. thereaon filtered, washed with

wat er, driedt BFRREIHEAN H%Wmfééenﬁﬁﬁg“‘C%Hﬂyéwﬁﬁensation catalyst | of the
i nvention was obt aimed MikRE abdso@s Sk FPMH X £nd J1neK m;o@toﬂlaye(rmm an
anmount of 5 parts by weight and a titanic acid qQuter coat |ayer in an

amount of 26/ gpbsalzsedoyn fgrence Exampledrwas p)aged data ¢f hsgrasitym

hydr oxi de, raséaﬁcamekuen(ﬁ{&qgﬁ{ﬂ&@mep@hx%&@agédme 6@@CYCWV‘H‘?H§6‘“ on
catalyst | was used, and otherwise in the same manner as Exanple 1

pol yest ¥ wébeotﬂrapneatuﬂmevasonamtralngdc M&8osi of, ammach&zenvaf ue of
the thus ob l.yest re.s ction of
pol yest er r%ggggghsﬁﬂ'ﬁggoﬁiéﬁsg |oﬁﬂ% aﬁI ?éfm§a§%ﬁ§e 2F'&% ot ggﬁjse in
46 the sandumheer safuExampid wys pdﬂyéslminl\mg pHt @ tleel slihey réadhddisi c

“viscosity, haze val ue of t hus obt ester are shown in

Table 2”5 BeanmPlorg € o Eolreforot pbpyeonabReart BALEEEar puFYSyH 0 L of

.the aqueous fllter¢d aald waghediwithnydeexitherebzIorgling abtianaedoatnliRpéer ence
react or d.then the t nper at ure

Example 1 wa aced i.n a 25-L capacity

was inc]réasé?z StIL‘CBBé‘XI deies the af%ﬁﬁé?éﬁﬂ?élwaﬂﬁ%m%erw 19l6§: 9 g of
aqueous sol ution ofTo $REi W |JfCRALE nedBYMbY y Webgitte parh@w@h@m&% was
added. Further, sulfuric acid was added until the pH of the slurry reached

8.5, fol | owdBNBY R Aayebrtherganr . 3-Ehd: pésaﬂtlpﬂgSsMﬂlrtyow titanium
tetrachloride (69.2 g/L in terms of TiOz) and 3.2 L of aqueous

solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
15 added dropwise simultaneously over 4 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.
The thus obtained aqueous slurry of magnesium hydroxide
20 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst I of the invention was obtained which
had a silicon oxide inner coat layer in an amount of 5 parts by
weight and a titanic acid outer coat layer in an amount of 20 parts
25 by weight, per 100 parts by weight of magnesium hydroxide,
respectively.
(Production of polyester q)
The polycondensation catalyst I was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
30 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2

Example 18
(Production of polyester r)

35 The polycondensation catalyst I was used, and otherwise in
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filtered and washed with water, thereby formng an inner coat |ayer 15 of
silicon oxide on the surface of magnesi um hydroxi de particles. To the
slurry of nmagnesi um hydroxi de particles having an inner coat |ayer thereon,
8.0 L of aqueous solution of titanium jetrachloride (69.2 g/L in terns of
Ti2) and 8.0 L of aqueous solution of Sodium hydroxide (99.6 g/L in terns
of NaOH) were 20 added dropw se sinultaneously over 10 hours so that the pH
of the slurry reached 10.0. After conpletion of the addition, agejng was
conduct ed f&Pe1SABr MABNERerBLYXamMBlG & BBRteStay el ast obteifit a?%hd? was

formed on thgttiRARES ¢RAbsI3YChueThihd NHEZ0DLVA1 8 doRAYROUSh G UbbYaidfed
magnesi um hydroxi de 25 particles having an inner and outer coat |ayers

t her eon was PRlY¢desdre shewadimliahloder, dried and then pul verized. Thus,
pol ycondensation catalyst J of the invention was obtained which had a
silicon oxide inner coat |ayer in an anmount of 5 parts by weight and a
titani c @aci dxunple d8at | ayer in an anount of 50 parts 30 by weight, per 100

parts by weigh f nesi hydr oxi de respectjywvely. (Production of
pol yest er s)(ﬁfgggﬁ%ﬁqggooﬁs (l)rjlfé)actoi){%r?ncéi?h nyg 9%lyvsvgsj)used, and otherwise in the
same manner as Exanplle df, thel ygsteus vidaroptefi nedknddiam bydntxidas(1i23

‘viscosity, h and haze.v of t t hu bt ai ned 47 . pol yester are shown
' Sonl e 2. B ABrEEC h Gt oh Mrmble dov ar Miscad Y BT caRatiBar i on
.catal yst J wagctisedndathe Rt {18y WeEfpdratukbewsanmdrensed &s eeranplwWhale

pol yest er wag obtained. The intrinsic viscosity, hue and haze val ue, of the
thus obtQi ndde HIrPest BireaMeasHBamiaintdp PG 9 goo CBISQfOf‘W@Ba?%ti on of

pol ycondensabuoimCatiBk¥st 19K Byl wiighheird¥eAHE SFUBL®.PfwaRIRGEEAM
hydroxi de (123 . g/L) obtained in Reference Exanple 1 was placed in a 25-L

capacity rdautberanalfunen achd wanpddaduretihdd ei mdr ehtleel styrgoreachfid e
8.5, followed by ageing for 1 hour. The resulting slurry was

filtered and washed with water, thereby forming an inner coat layer
15 of silicon oxide on the surface of magnesium hydroxide particles.
To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 8.0 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO:2) and 8.0 L of agueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
20 added dropwise simultaneously over 10 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.
The thus obtained aqueous slurry of magnesium hydroxide
25 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst J of the invention was obtained which
had a silicon oxide inner coat layer in an amount of 5 parts by
weight and a titanic acid outer coat layer in an amount of 50 parts
30 by weight, per 100 parts by weight of magnesium hydroxide,
respectively.
(Production of polyester s)
The polycondensation catalyst J was used, and otherwise in
the same manner as Example 1, polyester was obtained. The

35 intrinsic viscosity, hue and haze value of the thus obtained



15 the tenperature was naintai ned, 495.3 g of aqueous solution of sod
alum nate (19% by weight in ternms of A1208) was added. Further, sulfu
acid was added until the pH of the slurry reached 8.5, followed by ag

for 1 hour.

The resulting slurry was fattered and washed with water,

t hereby form ng an inner coat |ayer 20 of al um num oxide on the surfac
magnesi um hydroxi de particles. To the slurry of magnesi um hydroxi de

particles h

titani um

i i o rr, thereon, 1.6 L of aqueous sol uti
%‘6199%%@ aﬂc?gé‘%%\gﬁ 2ﬁ¥g Fa%)f@ 2

trachlori Linterms of Ti2) and 1.6 L of aqueo

sol ution of sodium hydroxide (99.6 g/L in terns of NaOH) were added
dr opw se Si@H&ﬁﬁPﬁ$5§ly over 2 hours so that the pH of the slurry rea
e

10.0. After

conp ion of the addition, ageing was conducted for 1 ho

ium
ric

ei ng
e of

on of
us 25

ched
ur and

t hereby an dBreductan dfayelyestetittanic acid was forned on the inner coat

| ayer.
havi ng a

The t hus,,obt aj ned uequs sl ur of magnesi;um hydr.oxi de par
i nner aﬁgubﬂ? 0 é%gsﬁiy€?§a?%§% dL“WbsuFFthfld?{hﬂﬂgsg i

ticles
th

water, driedhandaidermpuheer hgeBxahiple, 2, ppblcastdensatsi obtanial ystthe of the

i nventi on was obt ai ned whjch _had an, al um num oxi de i nhner. coat

| ayer
_amount of 5 BEFINSIGyVESOiHTghhush Al t PRARi ¥akes qobutR? &Bue ehYrimed

n an
an

amount of 1Qopasdterddre BoWRI BTabRere 100 parts by wei ght of nmagnesi um

hydr oxi de,

respectively. (Production of polyester u) The pol ycondensa

-catal yst K was used, and otherwise in 5 the sane manner as Exanple 1
pol yestieg wasyfhhad Bgd. The intrinsic viscosity, hue and haze value o
t hus obtained polyester are shown in Table 2. Exanple 22 10 (Preparation of
pol ycondensaPirepatatianyaf p ey condensetiqmeatapyssds) sl urry of magnesi um

hyorox oe (125, 96 ERENRL R L 0HEE O AR PhARER [

reactor an

capacity

erature was I ncrease e

t enper at ur e gWhs obhainteal medRefet86cd Rxahpbylewas rdeted iiona @6-L capacity

15

20

25

30

35

reactor and then the temperature was increased to 60°C. While
the temperature was maintained, 495.3 g of aqueous solution of
sodium aluminate (19% by weight in terms of Al:03) was added.
Further, sulfuric acid was added until the pH of the slurry reached
8.5, followed by ageing for 1 hour. The resulting slurry was
filtered and washed with water, thereby forming an inner coat layer
of aluminum oxide on the surface of magnesium hydroxide
particles.

To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO:2) and 1.6 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
added dropwise simultaneously over 2 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide
particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst K of the invention was obtained which
had an aluminum oxide inner coat layer in an amount of 5 parts by

welght and a titanic acid outer coat layer in an amount of 10 parts

tion

f the

5-L
t he



15 zirconi um oxychloride (10 % by weight in terns of Zr02) was added.

Furt her, sodi um hydroxi de was added until the pH of the slurry reached 8.5,
foll owed by ageing for 1 hour. The resulting slurry was filtered and washed
with water, thereby formng an inner cogg |ayer of zirconium oxide on the
surface of magnesi um hydroxide 20 particles. To the slurry of nagnesium
hydr oxi de particles having an i nner coat Iayer thereon 1.6 L of aqueous

Solubio" Shpl: YARNT bk R6h) BRLEE KPoNEight 41 ASER Rl iRaede L O L o

added dr opvmrsep@qméb'aneousl y over 2 hours so that the pH of the slurry
reached 10. QP @étgtmﬁ t| 2 )the addi tion, ageing was conducted for 1
hour and theré an’out 8’ Wayer of titanic acid was fornmed on the

i nner coat | ayer. Thieeptlyesndenhantith egtelyss ISlvuas ysed, aa@nmemwﬂsydmm de

30 ticl h t t th d,
washod Vit OB BPg T BARARGPE nERAPLT Fort ZBAIY CRILE  SRonjLoNFahsal n

catal yst L ehttiReid nVierRbbiy, WAgeObinal Nefzdhivahue hafl ehei tlE@si Bt Mdiede i nner
coat layer in an amount of 5 artﬁbby wei ght and a titanic acid outer coat

Jayer in anPRkptiergireipheup i $8bkg 2nei ght, per 100 parts by wei ght of
magnesi um hydroxi de, 49 respectively. (Production of polyester v) The
pol ycondensati on catal yst L was used, and otherwise in the sane manner as
‘Exanpl e 1, poiaeBier2was obt ai ned. The 5 intrinsic viscosi ty, hue and haze

val ue gfy th?PE?Hér&QBﬁ'cﬁeﬁolgféBh)ﬁ@ﬁgﬁE A Eaffioyg in Table 2, Brample 23

(Preparation of pol yconde thon catal yst O L of the agueous slurry
of magnesi um hydr 8x¢ de qf1ple gdlll.()m@&btsalunexj dfn nRefreesénoe dneplide 13 pl aced

o o b B TP R SUREBERLIRS i oniege S
silicate (Z%’mbgon/vanghthem tthay e mgfe rSit 02¢ \alel ﬁlfb?eﬁsgd afo 60°C. While
the temperature was maintained, 1136.7 g of aqueous solution of
15 zirconium oxychloride (10 % by weight in terms of ZrO:) was added.
Further, sodium hydroxide was added until the pH of the slurry
reached 8.5, followed by ageing for 1 hour. The resulting slurry
was filtered and washed with water, thereby forming an inner coat
layer of zirconium oxide on the surface of magnesium hydroxide
20 particles.

To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO2) and 1.6 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were

25 added dropwise simultaneously over 2 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide

30 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst L of the invention was obtained which
had a zirconium oxide inner coat layer in an amount of 5 parts by
weight and a titanic acid outer coat layer in an amount of 10 parts

35 by weight, per 100 parts by weight of magnesium hydroxide,
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15 aqueous solution of sodiumalumnate (19% by weight in terns of A1203)
were added. Further, sulfuric acid was added until the pH of the slurry
reached 8.5, followed by ageing for 1 hour. The resulting slurry was
filtered and washed with water, thereby,,form ng an inner coat |ayer of -
conposite oxide of silicon and 20 alum humon the surface of nagnesium
hydr oxi de particles. To the slurry of magnesi um hydroxi de particles having
an inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachl ori éésle%@}Zeb%L internms of Ti2) and 1.6 L of aqueous solution of
sodi um hydr @pl.ge,£88n6o0hb1JeRtE£EYB Of NaOH) were 25 added dropw se

si mul taneously over 2 hours so that the pH of the slurry reached 10.0.
After conpl etion dthet helyxrdaideinsaticmgenhyl wedsl veondsetdednidosthie tyoise and

t hereby an e at ' ' ci oy ned in coat
| ayer. The ?H%sg% %ai%ggxgaug%ug&éml%y%fgﬂla%%gliu{r;vng%yg(rgc@&%%?' qu{)earti cles
havi ng am i mnerinand widcositgpabhukayerds hheeevnlwasofi ther eblus whshioedni t h
water, dried :fmd tt hendepg\hveri zeg,. blh"%s’ pol ycondensati on catal yst M of the
i nvention W& BH'A S WAPER 'had®ah G nner coat |ayer conposed of conposite
oxide of silicon and aluminumin an anobunt of 5 parts by weight and a
‘titanic acid, out e;ﬁ %g coat layer in an anount of 10 parts by weight, per 100
parts by 50"%%EP§ f magnesi um hydroxi de, respectively. (Production of

_pol yester wW(PF8gapPoliyadsisgssrbnaeneata)y shtMysdsmysed, and otherwise in the
sanme manner as Exan&l e ol yester was obtained. The 5 intrinsi

1
vi scosity, hue and alzeof(/éﬁﬁlea‘b‘ﬂe‘?% slHEgEY omlt é‘i?\%‘ﬂe“b‘é‘ry}é%‘%‘é’r’“é?eg%vm in

Table 2. Exgnp) 8pediddd ﬁpwﬁewﬂc@@x&%ywﬁd@agqﬂse@dQﬁt@_&yssL MpakQty9- 0 L of
t he aqueous slurry of magnesi um hydroxide (123 'g/L) obtained in Reference

Exanpl e 1 wasaptarcead hhen2thd tepymegiatyre rwast vrcraaded hien 60RE- t eWhakat ure
was i ncreas t j . u i i ned b g.0f
aqueous sol Egieoﬁergggrgg%%éu%”%% Pllﬁggﬁg})%gi% gé%\ﬁ?gﬁi airatrlll%toqel(r;ngoglﬁl%lcﬁg) and

568.4 g of sodium silicate (29% by weight in terms of S5i02) and 247.6 g of

15 aqueous solution of sodium aluminate (19% by weight in terms of
Al203) were added. Further, sulfuric acid was added until the pH
of the slurry reached 8.5, followed by ageing for 1 hour. The
resulting slurry was filtered and washed with water, thereby
forming an inner coat layer of composite oxide of silicon and

20 aluminum on the surface of magnesium hydroxide particles.

To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO:) and 1.6 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were

25 added dropwise simultaneously over 2 hours so that the pH of the
slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.

The thus obtained agqueous slurry of magnesium hydroxide

30 particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,
polycondensation catalyst M of the invention was obtained which
had an inner coat layer composed of composite oxide of silicon and
aluminum in an amount of 5 parts by weight and a titanic acid outer

35 coat layer in an amount of 10 parts by weight, per 100 parts by



15 aqueous sol ution of zirconium oxychloride (10% by weight in ternms of
Zr2) were added, followed by ageing at a pH of 8.5 for 1 hour. The
resulting slurry was filtered and washed with water, thereby formng an

i nner coat |ayer conposed of conposite ®xi de of silicon and zirconiumon
the surface of magnesi um hydroxi de particles. 20 To the slurry of magnesi um
hydr oxi de particles having an inner coat |ayer thereon, 1.6 L of aqueous

sol ution of ytdiLRRiM¢ b 1 9% & A& 1GR9 biibmyerms of TiC2) and 1.6 L of
aqueous soIuf%on(b?hgggiEﬁ%ﬂj@%%ﬂ?ﬁg (3%?% gfL }ilterns of NaOH) were
added dr opwiBeoduatibnaofepeksiepten®) 2 hours so that the pH of the 25 slurry

reached 10.0. Aft C i . th it i.ng t:ed for 1
hour and t hereby gﬁeoﬁggﬁ%%gEPSEEV%}g%ﬁﬂgf%gﬁﬁﬁaggﬁga’ﬁﬁ@ﬁ?g?ne ggﬁ%the
i nner coat lthyesamFhenahusrobs aEreth@plgudoupobiastey whasmagnesiadn hildreoxi de

parti cl havj ng an inner.and, outer gcoat |ayers thereon s filtered, 30
Pashed vt hkdett o RgeRn  pREn Al v Bp7s cdmi i, 6 BT EBia chRLETRES
catal yst N @blydsteirrarentshownwias Table@izned which had an inner coat |ayer
conposed of conposite oxide of silicon and zirconiumin an anmount of 5
.parts by weight and a titanic acid outer coat |ayer in an anount of 10
parts by weihimpRer4100 parts by 35 weight of nmagnesi um hydroxide,

respectivel¥. 51 (Production of polyester x) The pol ycondensati on cat al yst
‘N was used, (BReP dtHdpii efepolycondensato mamily sadNExanpl e 1, pol yester was

obtainedy The inbeonsicr hacoghldys Elngrﬁﬁdothﬂﬁ?gﬂ@éi‘d% ofyditibue bt ai ned

5 polyester are shown in Table e 25 (Preparation o

pol yco_ndensat’Lbnbé&itreﬁld/ém Rypfegenc Fofamnlke dqueswdasediinya 86 - haugnesi im
hydroxi de (123 nﬁpaggLihQQt?kﬁ?gn{ ReLEL aRSE ﬁ%ﬁ@ﬁggdagw%%°glaQﬂ&ﬁkf a 25-L
thén the Te to 60C Ile

capacity reactor an erature was | ncrease t he
t enper at ur e thastemperat wed, w24 7méigtaimeaqueous salfukigmeoas ssbdiierm af uni nat e

o0y et 9 SRSl 0000 s or S5 S L o

15 aqueous solution of zirconium oxychloride (10% by weight in terms
of ZrO2) were added, followed by ageing at a pH of 8.5 for 1 hour.
The resulting slurry was filtered and washed with water, thereby
forming an inner coat layer composed of composite oxide of silicon
and zirconium on the surface of magnesium hydroxide particles.

20 To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO2) and 1.6 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
added dropwise simultaneously over 2 hours so that the pH of the

25 slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide
particles having an inner and outer coat layers thereon was filtered,

30 washed with water, dried and then pulverized. Thus,
polycondensation catalyst N of the invention was obtained which
had an inner coat layer composed of composite oxide of silicon and
zirconium in an amount of 5 parts by weight and a titanic acid outer
coat layer in an amount of 10 parts by weight, per 100 parts by

35 weight of magnesium hydroxide, respectively.



15 of Zr2) were added, followed by ageing at a pH of 8.5 for 1 hour. The
resulting slurry was filtered and washed with water, thereby form ng an

i nner coat |ayer of conposite oxide of alum numand zirconiumon the
surface of magnesi um hydroxide particlesit To the slurry of magnesi um
hydroxi de particles having an 20 inner coat |ayer thereon, 1.6 L of aqueous
solution of titanium tetrachloride (69.2 g/L in terns of TiQ2) and 1.6 L of

aqueous Soklb'{‘&(ﬁpct(?{)n% | SiPeRydr 9)<i de (99.6 g/L in terns of NaOH) were

added dropw se sinultaneously over 2 hours so that the pH of the slurry
reached 10.0. Aft&hecopwlyicenidensefiomheatalstist bW asagepdgandsotd®ravsdust ed for

1 hour and reby an outer co | aygr of fitanic acid . forme n the
i nner coat H’glge%i he* ThUS" obt ai ﬁ%ﬂyl):lauce%u%o?%ﬁrt%/ V(‘)’]asnﬁ\élﬁ%snle@m hg‘ggoxi de
particl es hawimgsan visnesitgndhaut enmdcolabzéd ayehse t br dom wWass f bbtamed,

washed vgth vv?t er, dried and t h;i\,n Ful2veri zed. Thus, 30 pol ycondensati on
catal yst® 0 BPIY4rder AFEnt OROvids 18B{%ined which had an inner coat |ayer

conposed of conposite oxide of alum num and zirconiumin an anmount of 5
parts by weight and a titanic acid outer coat |ayer in an anount of 10
parts by welgfmP%ef®100 parts by wei ght of magnesi um hydr oxi de,

respectivel ypr&pa ko8 Ut p &Y cOhdBRL Y ERIEEadRIy’R O)The pol ycondensati on
catal yst 0 was used, and otherw se in the same manner as Example 1,

pol yester was obt 8ithdd.ofThee aquequsisduytscdsmagnapismpdy Hexed¢ 148 of the
th tli - I P i f
us qu(g'nggﬂm B8Rl ¥t n @e{g) eg&geMEEg;antTﬁf& ® was gl%fmhea %? 1 RapRe{@tion o

pol ycon tion catalyst e aqueous slurry of ‘nagnesi um
hydr oxi de (t@&ctog/ Ahdoblien ndd itemRefrat ene ev &xamphreadedva® FP&Ced Whike 25- L

capacity 1 eactor and then the. t rat s_¢necre d ' ile
t he tenper atglt}% et%\/\l}té errragtlunrteaiwnaesd,mgg‘.t%r{gg%f ig{qﬁg\cl)\gsoso%%u%ﬁ% cs)Mhtgg%i ?Jf\r/r:h
silicate (298dhymwelighinate ( E9%sbpfw&ighR)in flamd of AFOaduaclis68sblguefi on of

sodi um al umaa%%gu(sls%o%%)%n\/\%%%rilltcoinr}utn?ro%cmorpi\gigoa)m/?%dy weight in terms

15 of ZrO3:) were added, followed by ageing at a pH of 8.5 for 1 hour.

The resulting slurry was filtered and washed with water, thereby

forming an inner coat layer of composite oxide of aluminum and
zirconium on the surface of magnesium hydroxide particles.

To the slurry of magnesium hydroxide particles having an

20 inner coat layer thereon, 1.6 L of aqueous solution of titanium

tetrachloride (69.2 g/L in terms of TiO2) and 1.6 L of aqueous

solution of sodium hydroxide (99.6 g/L in terms of NaOH) were

added dropwise simultaneously over 2 hours so that the pH of the

slurry reached 10.0. After completion of the addition, ageing was

25 conducted for 1 hour and thereby an outer coat layer of titanic acid

was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide
particles having an inner and outer coat layers thereon was filtered,
washed with water, dried and then pulverized. Thus,

30 polycondensation catalyst O of the invention was obtained which
had an inner coat layer composed of composite oxide of aluminum
and zirconium in an amount of 5 parts by weight and a titanic acid
outer coat layer in an amount of 10 parts by weight, per 100 parts
by weight of magnesium hydroxide, respectively.

35 (Production of polyester y)
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378.9 g of aqueous solution of zirconium oxychloride (10% by wei ght 15 in
terms of ZrQ2) were added, followed by ageing at a pH of 85 for 1 hour.
The resulting slurry was filtered and washed with water, thereby form ng an
i nner coat |ayer of conposite oxide of silicon, alumnumand zirconium on
the surface of magnesi um hydroxide pariicles. 20 To the slurry of magnesi um
hydroxi de particles having an inner coat |ayer thereon, 1.6 L of aqueous
solution of titanium tetrachloride (69.2 g/L in terns of Ti ) and 1.6 L of
aqueous sol uti on'Tée Bokicamndepsrdiareatadys g QM2s wsedr iR dopthFOHB evidr e

added dropwicgg ghe! txﬁQﬁHlé%'XsoEQ%n?plQO‘irs §R/dshel 38 BBtQinddie Ameslurry
reached 10.0. After conpletion of th Fl on, ageing was conducted for 1
hour and thené!bysem Wtcesltdoabubawerd ohaWtaﬁl‘ee a@f dthewashfipr pbtiaigied he

i nner coat ﬁéste-fhaeret Qh'éw?ldfx?'lﬁ%‘ile aqueous slurry of magnesi um hydroxi de
particles hgv an 1 nner and outer coat |layers thereon was filtered, 30
washed vt h vvater dried and then pul veri zed. Thus, pol ycondensati on

catal yst P (ﬁ‘ t he, i gyention was obtai ned which had an inner coat | ayer
conposed of cxo %‘?? oxi de of silicon, alumnumand zirconiumin an anount
of 5 parts tﬁympagmoam:f polylcohdring adird catdlgst@®at | ayer in an amount of 10

‘parts by weight, pe 00 arts by wei ght, of nmagnesi dr.qQxi
respectively. 53 9 é’rlo h’ BRepRs RUTEY of) “ﬂﬂrfe“epﬁfl%g?ﬁg’?v?g‘ég ﬂlqzt%t al yst
_P was used, g&DﬂoQEQﬁfé/& ﬁ?Ré’fer&H@e BN PRNDSK a 89 1 E¥@dRhea 25-DRlayesigr was
obt ai ned. The intrinsic viscosity, hue and haze val ue of the t hus obt ai ned
5 pol yesd er rapetashend therathie tommseatpre wazs (mcapasaditon 66fC.  While
pol ycondens%hbogelﬁ"f%?liyéfe Q)'a? IQlaltn%l rfehle @gb@oé"%f‘;laldr reY)u‘gf soniohabei te
(100 g/L) obtained Ref erence Exanple 2 was placed in a 25-L capacity
react or and sothen th@attér(ﬁé%tbur‘eem 1mt:¢lerase>d $i® 80E65vhigl f adweeous
tenperature, i f u f i cate
(2% by wei ShEei a0 dh DS 4yl (130 Fe AL 2Ol ALY 5ld

378.9 g of aqueous solution of zirconium oxychlorlde (10% by weight

15 in terms of ZrO2) were added, followed by ageing at a pH of 8.5 for 1
hour. The resulting slurry was filtered and washed with water,
thereby forming an inner coat layer of composite oxide of silicon,
aluminum and zirconium on the surface of magnesium hydroxide
particles.

20 To the slurry of magnesium hydroxide particles having an
inner coat layer thereon, 1.6 L of aqueous solution of titanium
tetrachloride (69.2 g/L in terms of TiO:) and 1.6 L of aqueous
solution of sodium hydroxide (99.6 g/L in terms of NaOH) were
added dropwise simultaneously over 2 hours so that the pH of the

25 slurry reached 10.0. After completion of the addition, ageing was
conducted for 1 hour and thereby an outer coat layer of titanic acid
was formed on the inner coat layer.

The thus obtained aqueous slurry of magnesium hydroxide
particles having an inner and outer coat layers thereon was filtered,

30 washed with water, dried and then pulverized. Thus,
polycondensation catalyst P of the invention was obtained which
had an inner coat layer composed of composite oxide of silicon,
aluminum and zirconium in an amount of 5 parts by weight and a
titanic acid outer coat layer in an amount of 10 parts by weight, per

35 100 parts by weight of magnesium hydroxide, respectively.
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sul furic acid was added until the pH of the slurry reached 8.5, 15 followed
by ageing for 1 hour. The resulting slurry was filtered and washed with

wat er, thereby form ng an inner coat |ayer conposed of silicon oxide on the
surface of hydrotalcite particles. To t%g slurry of hydrotalcite particles
havi ng an inner coat |ayer thereon, O. L of aqueous solution of titanium
tetrachloride 20 (69.4 g/L internms of TiQ2) and 0.07 L of aqueous sol ution
of sodi um hydroxide (100 g/L in ternms of NaOH) were added dropw se

si rrultaneougll)yod)‘v@lww.oi ¥estesozt hat the pH of the slurry reached 9.0.

After conpletion ‘Pﬁetﬂ}ﬁyﬁgﬂ%%QQtio%g.@é{bﬂy%? GRAYEL £da @70 the rHAYE iaNd

thereby an outer coat |ayer of titanic acid was fornmed on 25 the inner coat
| ayer. The thessabeainreenetueousxasmmley lof pdlydstenl €as eobtaimed. esThigavi ng an
i nner and o . at_.l rs t e il d, y\/a‘?ne i t , dried
and then pumé{lflggcd.VL?ﬁ%%,t?boFg%:o%%g\r,\\?g %éon‘t?g{:lget al ys thol}mét hgb%{%}/lgﬁti on was
obt ai ned whpbohydsdr arei stnew ndeaTaBle Rayer conposed of silicon oxide in an
anount of 5 parts by weight and a titanic acid outer coat layer in an
anount of 1 part by weight, per 100 parts by weight of hydrotalcite,
respectivel Exappledpeti on of pol yester aa) The pol ycondensation catal yst Q
was used, a otherwi se in_ 35 éhe sanme nmanner Exanpl e 1, polyester was
obt ai ned. ThereRpratyenofqalygpadensiromeataiat fllze val ue of the thus

.obtai ned pol yestgro ar¢r ghongubHud abherZof BEYATRLLc2& O dPePdUEbiOmeal
pol yester ab) The pol ycondensation catal yst Q was used, and otherwi se in

t he saf® nabhdiefgse madnample Fompassptacagasn gh28i hetRPamity Tieackehamnd

Vi scosity, a h t i ehyest are own in
Tabl o 2. 10 L 20 TErentral | S e R oPon Cat ol Vot R0 L of

t he aqueoustempergtwfe madr otaingaimeq,186.3kL9f ahtiapnedolution of sodium
silicate (29% by weight in terms of SiO:) was added. Further,

sulfuric acid was added until the pH of the slurry reached 8.5,
15 followed by ageing for 1 hour. The resulting slurry was filtered
and washed with water, thereby forming an inner coat layer
composed of silicon oxide on the surface of hydrotalcite particles.
To the slurry of hydrotalcite particles having an inner coat
layer thereon, 0.07 L of aqueous solution of titanium tetrachloride
20 (69.4 g/L in terms of TiO2) and 0.07 L of aqueous solution of sodium
hydroxide (100 g/L in terms of NaOH) were added dropwise
simultaneously over 0.2 hours so that the pH of the slurry reached
9.0. After completion of the addition, ageing was conducted for 1
hour and thereby an outer coat layer of titanic acid was formed on
25 the inner coat layer.

The thus obtained aqueous slurry of hydrotalcite particles
having an inner and outer coat layers thereon was filtered, washed
with water, dried and then pulverized. Thus, polycondensation
catalyst Q of the invention was obtained which had an inner coat

30 layer composed of silicon oxide in an amount of 5 parts by weight
and a titanic acid outer coat layer in an amount of 1 part by weight,
per 100 parts by weight of hydrotalcite, respectively.

(Production of polyester aa)
The polycondensation catalyst Q was used, and otherwise in

35 the same manner as Example 1, polyester was obtained. The
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in Reference Exanple 2 was placed in a 25-L capacity reactor and 15 then
the tenperature was increased to 60C. Wile the tenperature was naintai ned,
172. 4 g of aqueous solution of sodium silicate (29% by weight in ternms of
Si 2) was added. Further, sulfuric acig was added until the pH of the
slurry reached 8.5, followed by ageing #or 1 hour. The resulti ng slurry was
filtered 20 and washed with water, thereby form ng an inner coat |ayer
conmposed of silicon oxide on the surface of hydrotalcite particles. To the
slurry of hydtunsici viscpaitti chus kand nhaam Wﬁ%@‘? ebath¢ aylevst RBf@idied 0. 07 L
of aqueous ' ' [ hloride (69.4 g/L in ternms of TiQ2)
and 0.07 L ?hg%%%guges%*ﬁ‘??oln o%gg’%%@um 25 hydroxide (100 g/L in terns of
NaOH) were added dropw se simultaneously over 0.2 hours so that the pH of
the slurry W& chege 2%. 0. After conpletion of the addition, ageing was
conducted for PRodr and ther eby an outer coat layer of titanic acid was
formed o tReodnotbncefapolyayeer aBd The thus obtai ned aqueous slurry of
hydrotal cite partigles ., havijng an.inne n uter coat |ayer,s thereon was
filtered, washed W% ROWELBACNFALIAN ﬁﬁfja]sﬁgn pufty &5F ed‘.n%{}é‘?r“”se n
pol ycondensahkOBankAtiah ek r Raof Bk pIvent bolyswsrohtadi R&FaikdCh Magk an
“inner coat _|ayer conposed of silicon oxide in an ampunt of 10 parts, by
vei ght 35 aABtEDSiE aKICoatYd Byeerathahapaydalpg aﬁ Sheuhbuss obtamed py
Wweight, 55 pReyedQ} P LRoWY WEeTdRle of hydrotalcite, respectively.
(Production of polyester ac) The pol ycondensation catal yst R was used, and
otherwil® in the sane manner as Exanple 1, polyester was obtained. The 5
intrinsic viﬁg&qgm(;égghue and haze val ue of the thus obtained polyester are
shown in Table 2. anpl e 30 (Production of polyester ad) 10 The
pol ycondenséPrepacatiahysft pHywas desedtiandababystvilse in the same nanner as
Exanpl e 2, pol yester ;was,0bt ai ned. The__intrinsi ¢, vi bt haze
val ue of the thust50 tLa?f?lte}(lje aﬁ(‘)lleﬁélgts-e{}lrﬁé)@s od\){/r?tfi%lm%g?gbf}/m Ia%aﬂpedd

in Reference Example 2 was placed in a 25-L capacity reactor and

15 then the temperature was increased to 60°C. While the
temperature was maintained, 172.4 g of aqueous solution of sodium
silicate (29% by weight in terms of SiO2) was added. Further,
sulfuric acid was added until the pH of the slurry reached 8.5,
followed by ageing for 1 hour. The resulting slurry was filtered

20 and washed with water, thereby forming an inner coat layer
composed of silicon oxide on the surface of hydrotalcite particles.

To the slurry of hydrotalcite particles having an inner coat
layer thereon, 0.07 L of aqueous solution of titanium tetrachloride
(69.4 g/L in terms of TiO2) and 0.07 L of aqueous solution of sodium

25 hydroxide (100 g/L in terms of NaOH) were added dropwise
simultaneously over 0.2 hours so that the pH of the slurry reached
9.0. After completion of the addition, ageing was conducted for 1
hour and thereby an outer coat layer of titanic acid was formed on
the inner coat layer.

30 The thus obtained aqueous slurry of hydrotalcite particles
having an inner and outer coat layers thereon was filtered, washed
with water, dried and then pulverized. Thus, polycondensation
catalyst R of the invention was obtained which had an inner coat
layer composed of silicon oxide in an amount of 10 parts by weight

35 and a titanic acid outer coat layer in an amount of 1 part by weight,
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R

15 Exanpl e 31 (Preparation of polycondensation catalyst S) 5.0 L of the
aqueous slurry of hydrotalcite (100 g/L) obtained in Reference Exanple 2
was placed in a 25-L capacity reactor and then the tenperature was

i ncreased to 60C. Wile the 20 tenperatyre was mai nt ai ned, 17.2 g of aqueous
solution of sodium silicate (29% by weight in terns of Si Q2) was added.
Further, sulfuric acid was added until the pH of the slurry reached 8.5,
foll owed by ageing for 1 hour. The resulting slurry was filtered and washed
wi th wat er, PERdibyarby hyngeraht oihby deebalciy arespsciygpbsed of silicon oxide

on the surfapg, PhctyArat fbSlelePgesicles. To the slurry of hydrotalcite
particles having an inner coat |ayer thereon, 0.7 L of aqueous solution of

titani um tetrachl Shiedeolycegdgngatiomeatrlystdt Wnoppedndnd. gthergfisgdieous

sol ution of dj . de. ( N I dd dr opwi se
30 simul tangggs%mgvgﬁr{gégé%ugsé %ggpﬁfalt% tlhebgw%ftg% h%lgg%?\r{\%ufeggche ¢ 9.0.
After cdnpl enfronsof tviseoaddit hon, aagei mgzevasatonduft tue f thud ohtaimeand

t her eby an ouLyer tcoat | ayer of i,i éimi c acid was forned on the inner coat

| ayer. The PRUICYEE 1 et W0edud®UPry of hydrotalcite particles 35 having
an inner and outer coat |layers thereon was filtered, washed 56 wth water,
“dried and &gg‘r;ﬁiﬁvgri zed. Thus, polycondensation catalyst S of the

i nvention 8d which had an inner coat | ayer conposed of silicon

_oxide in an(prpanétieh df palyleshyr WAhght and a titanic acid outer coat |ayer
in an anount of 1Q parts by wei er 100 parts hy weight of,

ght, 5 .
hydrot i te, respdeé pobiopndeppasipnceabhlyst Horgessed, gaad qtherwise in

pol ycondensgh i 00, £t 3hyfher M‘;@SEgﬁﬁqpleaQQ PBB%%%GWia@ obbgiRANE mapner as
Exanpl e 1, polyester was obtalined. The intrinsic viscosity, hue and haze

val ue of thenthnsiobyisiceetty, 1bupolapaktkazer sathowafl | phaabhes 20btxiaesl e 32

(Production 8jyeosqle¥eas!tee5h%)ﬂ e,ppd ycondensation catalyst S was used, and
otherwi se iR ’

15 Example 31
(Preparation of polycondensation catalyst S)

5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the

20 temperature was maintained, 17.2 g of aqueous solution of sodium
silicate (29% by weight in terms of SiO:) was added. Further,
sulfuric acid was added until the pH of the slurry reached 8.5,
followed by ageing for 1 hour. The resulting slurry was filtered
and washed with water, thereby forming an inner coat layer

25 composed of silicon oxide on the surface of hydrotalcite particles.

To the slurry of hydrotalcite particles having an inner coat
layer thereon, 0.7 L of aqueous solution of titanium tetrachloride
(69.4 g/L in terms of TiO:z) and 0.7 L of aqueous solution of sodium
hydroxide (100 g/L in terms of NaOH) were added dropwise

30 simultaneously over 2 hours so that the pH of the slurry reached
9.0. After completion of the addition, ageing was conducted for 1
hour and thereby an outer coat layer of titanic acid was formed on
the inner coat layer.

The thus obtained aqueous slurry of hydrotalcite particles

35 having an inner and outer coat layers thereon was filtered, washed
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15 the sane manner as Exanple 2, polyester was obtained. The intrinsic
viscosity, hue and haze val ue of the thus obtained polyester are shown in
Table 2. Exanple 33 20 (Preparation of polycondensation catalyst T) 5.0 L of
t he aqueous slurry of hydrotalcite (100 g( L) obtained in Reference Exanple
2 was placed in a 25-L capacity react or> then the tenperature was
increased to 60C. Wiile the tenperature was naintained, 86.2 g of aqueous
solution of sodium 25 silicate (29% by weight in terns of 5102) was added.
Further, swtiftbhrivataci dried anidethamtpblvemezggH ofl tuse pblyrcopdesaebed 8. 5,
followed by cagg 1\ é o8 g‘hhollrjllgzenl-poen rweésmotok:nlgnesci %ﬁ%h\,\%%df Bhtlehr q‘ c@:ﬁd washed
w th water, £ for m ng nner: coat 9% €on oxi de
on the surfaageDf:oimmyrs@ﬂaifcsmfcopamtiidel 1&San3ﬁnd'ﬁmt k»é lsbmrtrlyy osfelghdraotchl cite
particl es havj | nper coat er thereon, ueous. so tion of
Prt ant um t o OARSY rad Spst Fopt NG iy b TRowreoy! Al 8 D Bk eous

sol uti ons of p%@diddnpahydrbgrxwdeglﬁae@ H9/dr okt 11 di €4, MBe S e ik Wer e added dropw se
Si nultaneouzk) ver urs so that the pH of the slurry reached 35 9.0.
After conpl “6?101“h BaYasteR 2edgei ng was conducted for 1 57 hour and

thereby an outer qoafp bgy nd:bfnsta'tﬁ@t'i"cﬁtg-l:}lsq 989a § aRd QM ofher 1¥aen coat
‘layer. The thus obtai ned aqueous slurry of isrmt alcitfe particles having an

i nner and odher sepet Mapaes pRefeommks i ppéyederniddfedbtsingd.n vidter
dried and thgg, Qx‘é'xé/e(fdszc%%%yh pﬂd’cﬂﬁqgn%ﬁﬁhgnoTattﬁny%BuI gfbg% fed. on

i nventi on was obtal né an inner coat |ayer conpose

oxi de ih0an p@r}wumerOdHBSbawtrsnb)’/Fa\héeght and a ti tanl c acid outer coat |ayer
in an anount of 10 parts by weight, per 100 parts by wei ght of

hydrotal cite, respectively. 10 (Production of polyester ag) The

pol ycondensﬂﬂmpdxaml yst T was used, and otherwise in the sane manner as
Exanpl e 1, ster was o tal ned The intrinsic viscosity, hue and haze
val ue of thggfﬁgg%‘ﬁf‘a? 88 ep"dWé’sf er are shown in Table 2.

The polycondensation catalyst S was used, and otherwise in
15 the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2

Example 33
20 (Preparation of polycondensation catalyst T)

5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the
temperature was maintained, 86.2 g of aqueous solution of sodium

25 silicate (29% by weight in terms of SiO2) was added. Further,
sulfuric acid was added until the pH of the slurry reached 8.5,
followed by ageing for 1 hour. The resulting slurry was filtered
and washed with water, thereby forming an inner coat layer
composed of silicon oxide on the surface of hydrotalcite particles.

30 To the slurry of hydrotalcite particles having an inner coat
layer thereon, 0.7 L of aqueous solution of titanium tetrachloride
(69.4 g/L in terms of TiO2) and 0.7 L of aqueous solution of sodium
hydroxide (100 g/L in terms of NaOH) were added dropwise
simultaneously over 2 hours so that the pH of the slurry reached

35 9.0. After completion of the addition, ageing was conducted for 1



15 Exanpl e 34 (Production of polyester ah) The pol ycondensation catalyst T
was used, and otherwise in the sanme manner as Exanple 2, pol yester was
obtained. The 20 intrinsic viscosity, hue and haze val ue of the thus
obtained polyester are shown in Table 27 Exanple 35 (Preparation of

pol ycondensation catalyst U 25 5.0 L of the aqueous slurry of hydrotalcite
(100 g/L) obtained in Reference Exanple 2 was placed in a 25-L capacity

react or and h t erat ur creas t o .60C |Ie ed
Looerntare helFhdd Pnb FIRPLY Blfe 80 ) DETERRET b 8 d Wals el gmy | o o
(29% by wei gtlie inntecoatdhy&r.O2) mas added Further, 30 sulfurlc acid was

added until the p f the slurr eached 8. fol.l.owed b ei nq.f.or
hour. The resulti %ﬁgﬂd}‘w O\Rggl%l‘?‘ﬁtaeqf‘éecpu ﬁg“’flﬁsﬂt W’E%%%g ’tqﬁ‘é]legby
formng an iHﬂefng.?@&ht1ﬂrﬁe&eénd0&ﬂmsﬁihtofayﬁa|rlsltﬂﬁﬁe@iﬁl\das(ﬁﬂlttah@dswl’afshéd of

hydrotaIC|te partlcles To the slurry of hydrotalcite particles having an
inner co® 9athayaten hdriesh angl thenom wyaissd- sof hrorP Iy copansiiipen

tetrachl oridgapflys{ 69-0% 3feihPehSoHE wfs Ib%)neﬂndlﬁcﬁ haefa@qﬁﬁ@yscosaql ution
of sodium h drOX|de (100 g/L in terms of NaOH) were added dropw se

si mul t aneous ayyeuve@mpomdr(sf sdicdmioxithe iptrnfampand| of Pyparigcheaveieght After
conpl eti on of ,yhe @‘ﬂghfd Qdid Qﬁédé}gc fl guﬁ{ %ttha%o&npo(ﬁr 18 ﬁ‘?{jtst RGr eby an
was forred

outer coat |layer of titanic acl on Inner coat” l'ayer.’ The
t hus obtalnedeathOmsrQDOrngmﬁbhydbuﬁahﬁﬁhEdpanﬂcnkeseSbavhmghan i nner and

out er cqq} ¢% %hereg Q@ E aed washed wth water, dried and then
pul veri zed. (bd?VC eS8t oAE10 catal yst U of the |nvent|on was
obt ai ned whi ch hadTla.e polgesndeakatioayesitd9epasach s0fised| hadnothersdse inan
amount of 10 arts by wei atitanic id outer cop t Iayer an
anount  of 10t r?%mﬁy““ﬁ%gﬁhtasBﬂ?aﬁﬁﬁepért%gﬁ’Sﬁ%TgW?SoP @%F
respecti vel yin{rPh oUGHs08s5i@%, PRLEESHRT Ride value of the thus obtalned
polyester are shown in Table 2
15
Example 34
(Production of polyester ah)
The polycondensation catalyst T was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
20 intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2

Example 35
(Preparation of polycondensation catalyst U)

25 5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the
temperature was maintained, 172.4 g of aqueous solution of sodium
silicate (29% by weight in terms of SiO:) was added. Further,

30 sulfuric acid was added until the pH of the slurry reached 8.5,
followed by ageing for 1 hour. The resulting slurry was filtered
and washed with watef, thereby forming an inner coat layer
composed of silicon oxide on the surface of hydrotalcite particles.

To the slurry of hydrotalcite particles having an inner coat

35 layer thereon, 0.7 L of aqueous solution of titanium tetrachloride



15 The pol ycondensation catal yst U was used, and otherwise in the sane
manner as Exanple 1, polyester was obtained. The intrinsic viscosity, hue
and haze val ue of the thus obtained polyester are shown in Table 2. 20
Exanpl e 36 (Production of polyester aj)ssThe pol ycondensation catal yst U was
used, and otherwise in the sane manner as Exanple 2, polyester was
obtained. The intrinsic viscosity, hue and haze value of the thus obtained

25 pol yest efgqne, ihmehﬂs\ﬁlbtﬁa a(ﬁm/'l £ o¥'a ég&?ﬁ) s%ililﬂ'a]p {)]f sodiu

pol ycondensatl on’ cat al t he aqueous s urry o drotalcite
(100 g/ L) obhydrerade 300|On gRbf emertceen@aw’rﬁalﬁa@ﬂ\)aswmacaddled @@mseapam ty

reactor and,;d IRAEG o PUREE AR, 188 (et ERSSH 9000, TG hNR o

t enper at ur e*\Was it arh aqueou ution 0 rum SI I i cate
(29% by wei Alften moﬂnpﬂmaonfoiStm)adzmlcad,degeuajmdhecondsutéwrfbc ladiogirwas

added u til H the slurr ached gei for 1
hour. THe r%galttlfﬁﬁgé’l AP rQPREsC 4/?‘] ?%Y%'doggltéa'?f& S\A??“rfxﬁgtoet} r%‘ﬂf}hereby
form ng an inwer céoatayeyer conposed of silicon oxi de on the surface of
hydrotalcite partlcles Tothe slurry of hydrotalcite paitlcles hallng an
Cinner coat |ayerThaeitsbnobtamed graiennsosbury of ¢ite R ahic

tetrachl ori dgviwpy G@% thd/ &nﬂrb&t%rrn%é%fla}'egg)th%@goﬁ wab ot e ROMERUSHEAl Ution
of sodi um hydroxi de (100 g Lin terms of NaOH) were added dropwi se

. si mul t aneou¥lith gyateriod angh thieat rileepidedt tRbus) ralycoedengation 0.
After ?LW' @z;t',aq? PfU tol'fet}?edgh{:/%f?ﬁona%sngb %e?ioq'gtl Iloa{n iBn'ag%a%”d

t hereby "an outer coat |ayer titanic ac e I nner coat
| ayer. The ldnes obbhabsed oeiqsuémusl skuieryn(afn hychimtabf‘,lll()ep@atrSt bxlvegightavi ng an
i nner and o#;lgr cQ gnl ayer ereon S f| tnered vvash d \iv'Pt amt (, dried
and then pufVerize as, po‘f FlofdBhs AT PORT &4t &MY R2THVENti on was
obt ai ned V\/niavel'nglinacbm 100nedrteOag vﬂéighayﬁThﬁ@fmSedepfrespéétdolpxi de in an

amount - of S(Iprabr(fusctP nvc\)/?ipgo}ig'ester ai)
15 The polycondensation catalyst U was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

20 Example 36
(Production of polyester aj)
The polycondensation catalyst U was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

25 polyester are shown in Table 2.

Example 37
(Preparation of polycondensation catalyst V)
5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
30 in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the
temperature was maintained, 86.2 g of aqueous solution of sodium
silicate (29% by weight in terms of SiO2) was added. Further,
sulfuric acid was added until the pH of the slurry reached 8.5,
35 followed by ageing for 1 hour. The resulting slurry was filtered



|

AR

and a titanic acid outer coat layer in an anount of 50 parts by weight, per
100 parts by weight of hydrotalcite, respectively. (Production of polyester
ak) The pol ycondensation catalyst V was used, and otherwise in 20 the sane
manner as Exanple 1, pol yester was obta%ged. The intrinsic viscosity, hue
and haze value of the thus obtained polryester are shown in Table 2. Exanple
38 25 (Production of polyester al) The pol ycondensation catal yst V was used,
and otherwise in the_ sane nanner as Exanpl e 2, polyester was obtai ned. The
intrinsic viaddostaghequeithdWiedes idiegebyf ferminguanobniiefedoapol 3t er are
shown in Talhg Rsed0o EXARE o3 BheRA ahiBeObs ROLYSONERNSphEARI&At al yst W
5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained in Reference
Exanpl e 2 was pl acekp the alesy ot hpdeptalcinpaoriclardhagtng kaninmre e@diper at ur e
was i ncreas Ll et 6 ure $ i i 3 7 g of
aqueous solEgyéﬁtggg%%%$gﬁflépgﬁ% é?gﬂ%gggolyhm%lg Pmﬁhﬁ%gkggﬂgﬁgigng) was
added. Furt 69,4 géulifiurdrmsaof ditas aadd@d5 Unbf la guee wsHs diatidre of |sedi ynr eached

8.5, follo by. agej for, 1. hour. The.,r kng slurr s,filtered 5 and
washed mﬁth$§g¥8¥}£$hgﬂg£yg#brﬁfn e%ﬂsiﬁﬁe$ﬁ§%§? IéV@r‘“%B%gogﬁ%p%fmﬁluninum
oxi de on theimwltaceo wlyhyesotlal Bbhes sparHdtctles pHoftthe slhukryyr@dched

“hydrotal cit articles having an_.inner c¢oat |ayer thereon, 0.7 of  aqueous
sol ution of Pt adiftss cemlerioer Pa¢herpd(Haon, gEETRf Yot ﬁenéfw*f%??ra}nd 0.7 L

.of aqueous 4Rt 4RA tHlersBYi AMotEF @6lad alyt@ D Ofikahit heldw £f fdNakEN oier e
added dropw se . sinultaneously over 2 hours so that the pH of the slurry
reachedJ)Q.GheAﬂméﬁ(HﬁﬁpVQPFon of the addition, ageing was conducted for

hour and thereby ghO¢hgE AARlinkaYSEubul idiAREF AChHaVERIENBdrR1eslS the
i nner coat | ayer.

having an inner and outer coat layers thereon was filtered, washed

with water, dried and then pulverized. Thus, polycondensation
catalyst V of the invention was obtained which had an inner coat
15 layer composed of silicon oxide in an amount of 5 parts by weight
and a titanic acid outer coat layer in an amount of 50 parts by
weight, per 100 parts by weight of hydrotalcite, respectively.
(Production of polyester ak)
The polycondensation catalyst V was used, and otherwise in
20 the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

Example 38
25 (Production of polyester al)

The polycondensation catalyst V was used, and otherwise in
the same manner as Example 2, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained
polyester are shown in Table 2.

30
Example 39
(Preparation of polycondensation catalyst W)

5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained

in Reference Example 2 was placed in a 25-L capacity reactor and

35 then the temperature was increased to 60°C. While the
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The thus obtained aqueous slurry of hydrotalcite particles having an inner
and outer coat |layers thereon was filtered, washed wth water, dried and

t hen pul verized. Thus, polycondensation catalyst Wof the invention was
obt ai ned which had an inner coat 20 Iaybe conposed of al um num oxide in an
anount of 5 parts by weight and a titanic acid outer coat layer in an
anount of 10 parts by weight, per 100 parts by weight of hydrotalcite,
respectively. (Production of polyester am The pol ycondensation catalyst W
was used, abRM@eHarw ey gsnmazntaife ds H93 e 8@ A oEgaipinsion ohsPguE er  was
obtai ned. Thg,miRhtd 1$6% Mﬁgeﬁgﬂmn REEmaNsk R3Z®,)Vakies @ded heFlhyRepbT ai ned
pol yester are shown in Table 2.” Exanple 40 30 (Preparation of

pol ycondensaulariec acilywasxpdded ungfl the pHuedushesislnryy gfeashddoBalt.cit e
(100 g/L) o i i r I .aced | -k city
react or andl‘a(hiIl %ﬂ%qt Rgénaté;%gr g%?e%v\ggp i ﬁwc}feeggggpcltlg%glérq\’/’\haw%g %f&%ﬁr@a

t enper atiur eands waslnedhi weth #383e8 dhefrehyudousisgl ani annet 8b6ati faymmi um

hl ori de_(10% by wei ght . qf 25 O ded. 61, F .. sodi
iyl oxi de. vESTRATEN it 111 oehE i ap Be i Ly SpEEiFoaob By VK Rl )

ageing for pabties.The resulting slurry was filtered and washed with water,

‘thereby form ng an ., inner coat r c osed aof . ziyconi um oxi de on the
surface of hydrot al'll&_abes IHé’r?‘% €¥g§‘?t gPtten%ag'ilﬁlrer%/fIBY“}ﬁlaPo‘tnd?ed”i ‘Ecéat_
.particles hpyydigtRBrddHed. T d@awud BET@IOn & {ithn@hmiguaunlspidet i on of
titani umte%rachl ori de (69.4Tg/L internms of TiQ2) and 0.7 L_of aqueous

¢

sol uti & of (&ddi il ImyiareNs ak Pob agd_0i h Lt of aguspuraalp tinr 8f 88888Mdr opwi se
10 si mul tanﬁ?a%yid%v 100 O Sirsordiiad bhenpih Rl WG esldidan reasierdsed. 0.
After conpletion of the addition, ageing was conducted for 1 hour and
t hereby an sumdltanrnudlayerenf hounhise Beat thaspHopfrdleorlurig rgashed coat
| ayer. The S i eqQu r L hy I I 5 havi ng
an” et and Gt v o eaSeaUr Thil A0 Q1o fY RO, 9 48 PRRUEE £Tor ¥

hour and thereby an outer coat layer of titanic acid was formed on

15 the inner coat layer.

The thus obtained aqueous slurry of hydrotalcite particles
having an inner and outer coat layers thereon was filtered, washed
with water, dried and then pulverized. Thus, polycondensation
catalyst W of the invention was obtained which had an inner coat

20 layer composed of aluminum oxide in an amount of 5 parts by
weight and a titanic acid outer coat layer in an amount of 10 parts
by weight, per 100 parts by weight of hydrotalcite, respectively.
(Production of polyester am)

The polycondensation catalyst W was used, and otherwise in

25 the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

Example 40
30 (Preparation of polycondensation catalyst X)

5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the
temperature was maintained, 513.3 g of aqueous solution of

35 zirconium oxychloride (10% by weight in terms of ZrQO:) was added.



|

with water, dried and then pul verized. Thus, polycondensation catalyst X of
the invention was obtai ned which had an inner coat |ayer conposed of
zirconiumoxide in an anount of 5 parts by weight and a titanic acid outer
coat layer in an anount of 10 parts 20 ? wei ght, per 100 parts by wei ght of
hydrotal cite, respectively. (Production of polyester an) The

pol ycondensati on catal yst X was used, and otherwise in the sanme manner as
Exanpl e 1, pol yester was obtai ned. The intrinsic viscosit hue_ and haze
val ue of th&urhbsropediwadhydsopiley dstemdges smdin tha H'pré the sl e 41
(Preparatio lyeo L t rry of
hydrotaIC|tge%€%%Pé¥§ qggpgﬁﬁgge ﬁg&ﬁhy%gfzggﬁgg:E;g%%xg%uﬁﬁggpgﬁgggg in a
25- L capaci mas Bdtgred and wasleead tvhid ht marper atheane byafo riopayzaneiney 6o, Wi | e
the tenper nt ai q |yt m

i cat e (200t 6y VRS R vl i B SRS TR BhoBARIAT, o1
of sodiUﬁ1abumtnﬁ£a (19@6by weight in terns of A1203) 35 were added.

Further, sulfuric aﬁighmai addeg ﬁ t he g S ur reached 8.5,
Fol oeri by boei oo fooPhd Rus Sy Aritatefte B BELT Gl fae Bin Tter S8R Sachon
‘Wi‘th' Yvat er, laner thkéré@lli ong Ianf aiqme&ff us:@aluﬂlagedsf @fnmﬁl sad t@frazﬂﬂbﬁﬁid_(le_ oxuhde
of silicon al um num on e sur rotal cit arti o the
slurry of h?@%g {leitpetesgiy PEDFéQE ﬁrw R oYL SO |u§w} f FEAABR 0.7 L
.of aqueous $@lawbkode 0f100 t i umteéﬁraghbpr NGO H) 6%k 09/ dd d et t &F opw e Ti O2)
‘and 0.7 L of "aqueous sol ution of sodium hydroxide (100 g/L in terms of

NaOH) et e stasdtapeplye ved dnbopanseudiat PHZO%IPJ? slegry rracheded dH of the
slurry reaCm@ellQo%xﬂetﬁJr{ %'f t%%”EHSEﬁQH ofocifg Rddiddiiictedeto?dl esyr

conducted for 1 hour and thereby an outer coat layer of titanic acid was
formed on end thweerbsc@a@t ouaesneucoatrﬂeytehusf vibenined1dguesdersledr py dfe
hydrotalmtgn %qu EaV|ng an inner and outer coat |ayers thereon was
filtered, W th wat er, dried and then pul verized. Thus,

pol ycondensati on The thus obtained agueous slurry of hydrotalcite particles
15 having an inner and outer coat layers thereon was filtered, washed
with water, dried and then pulverized. Thus, polycondensation
catalyst X of the invention was obtained which had an inner coat
layer composed of zirconium oxide in an amount of 5 parts by
weight and a titanic acid outer coat layer in an amount of 10 parts

20 by weight, per 100 parts by weight of hydrotalcite, respectively.

(Production of polyester an)

The polycondensation catalyst X was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

25 polyester are shown in Table 2.

Example 41
(Preparation of polycondensation catalyst Y)
5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
30 in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the
temperature was maintained, 43.1 g of aqueous solution of sodium
silicate (29% by weight in terms of SiO2) and 111.8 g of aqueous
solution of sodium aluminate (19% by weight in terms of Alz0s)

35 were added. Further, sulfuric acid was added until the pH of the



l

catalyst Y of the invention was obtained which had an inner coat |ayer
conposed of conposite oxide of silicon and alumnumin an anount of 5 parts
by weight and a titanic acid outer coat |layer in an anount of 10 parts by
wei ght, per 100 parts by weight of 20 drotalcite, respectively.
(Production of polyester ao) The pol ycondensation catal yst Y was used, and
otherwise in the sane manner as Exanple 1, polyester was obtained. The

intrinsic viscosity, hue and haze val ue of the thus obtaiped 25 polyester
are shown iﬁf"l’fd}éﬂ ée%héaﬁrﬁr éOﬁl@“m d¥argeivm for bi}%}tfondﬁh%a&eﬁ&ﬁa@éty al yst

Z) 5.0 L of stiliaryacqueousitektdr ¥ndf whkteat 8li¢ht & at260 thekdbpblorinied a%0 in
Ref erence Exanple 2 was placed in a 25-L capacity reactor and then the

t enper at ur e 1NALT | feRleakANETt FosmEDsashi PE et P oSt EdEr ©fnaslipan nedidned,

43.1 0 of  agueRusuSPIN 190 8k rSQrbERy dsblAGale pbePMaby, el ght in terms of
Si 2) and 256.7 g of aqueous solution of zirconi um oxychloride (10% by

wei ght i terms of Tor 29 sBérmerbhaddethlcitd bowsidldy hayenngnatne pepafft 8. 5
for 1 hour. 1%{& GRerd SULLY NI &'&Mé’dﬁddé%‘ﬁr §P t%%iYi’?rf *E%E'ré’wéhﬁm}’&t er,
thereby formng an 1 nner coat Ié@er cofposed of  conposite oxide of silicon
and zi r coni (69 angtlhénsterhac ef dfiChy dmat 8l Tilt ef partdotisesoluTor bé ssdimmy of

“hydrotalcit article Vipg an {nner copa ayer thereon, ;0.7 L of
aqueous sol g‘t"%ﬁx (fe tﬁ(gﬁi Eﬂftb‘f rh%rlﬁlf)r Pgeka(ég‘].)ﬁ’fﬁrlf i%({(fee({]n%r%ﬁwﬁe@) and
0.7 L of aquemnudtswdaiidlonovér Lodouns vy dhekithe pHOOf Ghle slurrgr fga ddie dNaOH)
wer e added dropwi ,se simultaneously over. 2 hours.so that the pH, of the
slurry:#%acﬁeﬁ' éﬁb?rﬁPFﬁﬂeéﬁﬁbPZﬁ%ﬁnagénfﬁ%’ééﬁF?Fdﬁ?éﬁﬁggﬁﬁﬂﬁé %t dnduct ed
for 1 10 howbuangnd h@l@Byyadh Quitel adtlahdyesf Akahid aBid wd gorRsd foar med on
the inner coat |ayer. The thus obtained aqueous slurry of hydrotalcite

particles RKBQilAgearcaaink®yednd outer coat |ayers thereon was filtered,
washed w th watermpedihgd AdihBENa pHLY&S IARdry TRy dPOIMERRIBRPALIAN 15
catal yst Z of the invention was obtained which had an I nner coat
having an inner and outer coat layers thereon was filtered, washed
15 with water, dried and then pulverized. Thus, polycondensation
catalyst Y of the invention was obtained which had an inner coat
layer composed of composite oxide of silicon and aluminum in an
amount of 5 parts by weight and a titanic acid outer coat layer in an
amount of 10 parts by weight, per 100 parts by weight of
20 hydrotalcite, respectively.
(Production of polyester ao)
The polycondensation catalyst Y was used, and otherwise in
the same manner as Example 1, polyester was obtained. The

intrinsic viscosity, hue and haze value of the thus obtained

25 polyester are shown in Table 2.

Example 42
(Preparation of polycondensation catalyst Z)
5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
30 in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the
temperature was maintained, 43.1 g of aqueous solution of sodium
silicate (29% by weight in terms of SiO2) and 256.7 g of aqueous
solution of zirconium oxychloride (10% by weight in terms of ZrOs)

35 were added, followed by ageing at a pH of 8.5 for 1 hour. The



| ayer conposed of conposite oxide of silicon and zirconiumin an anount of
5 parts by weight and a titanic acid outer coat |layer in an anount of 10
parts by weight, per 100 parts by weight of hydrotalcite, respectively. 20
(Production of polyester ap) The pol ycosglensati on catal yst Z was used, and
otherwise in the same manner as Exanple 1, polyester was obtained. The
intrinsic viscosity, hue and haze val ue of the thus obtained polyester are

shown in Tapé@ul%mg5sﬁfﬁ@plv@a§]‘3flﬁperr%ﬁaraq{d 0 aQh e ROLWiGANAENRAL | Qﬂe&%tyal yst
AA) 5.0 L of the aqueous’slurry of hydrotalcite (100 g/ L) obt ai ned

Ref er ence Ekenping amiznet geat 1ﬁﬁ9902919_05@a1p8€|09§‘19(€d ¢ oxigpdt %@Ctoﬁen t he
tenper at ur e ,Was,ikpGh e&'nttﬂeﬁélﬁf JSARTEN cﬂ%tfa%msf;?ég e4as maintained,
od umnate (1

111.9 g of aqueous sol ution of rum dl % by weight in terns of
A1203) and 256.6 gT@ftlsaqablous’ 0$bydrohﬂcm‘e zarhokﬂmhﬁmxxy&hmr@eﬁ ¢or3% by

wei ght Ié}ht B %e 02) 0.7'9! %faddueedo’uﬁ ?e uc%wg tﬂ%%' ggl %%H% %[lopfdeB 5 for

1 hour. r a3l |ng 5 rry washe t her eby
64 fornlng(am41@ﬁeundmahuiaﬂéhO@bﬁp@Bed7mfoﬁ@qp@suheuﬂmmdﬁlofsodhumlnunland

zirconiumon t sur f hydrot al cite,part t
_hydrot al ci tgl Sé?ﬂdéel e@cﬂg)avgqg Yh fefmes %aﬁr qgée?’vetrﬁeraégﬁeds &150 W’c?"fe aqueous
sol ution of sirhudindBusdlreedd er hdtrs 3o Hi¥atd tBeLpHNof thé"leQﬂcrr}Tl ﬁ%)ch@fdd 0.7 L

of aqueous solutign of sodi um hy xide (100 g/L.in terns r
-added dr opwPs® &ifFan £a gs1op egég ﬂ%nsagﬁﬁas W%caﬂgafst%éog\ﬁrry

reached g 9. Qouff4:8d tREFPHEIdPBuREr BEL YL it AFRI REI MRS CRIIANEL &G for 1
hour and thereby an outer coat |ayer of titanic acid was fornmed on 10 the

i nner coat thgdpnerireatHagesbt ai ned aqueous slurry of hydrotalcite particles
having an i nner a*i‘ﬂ OHR@ SRQinkave ée&thser?f?pr ﬂ&hiﬂa@gxte“ﬁﬁpﬁgleswm

water, dried and then pu veri zed. ycondensation catalyst AA of the
i nventi on whevobg aimin ehiasid habblacpammarensodtereon was filtered, washed

with water, dried and then pulverized. Thus, polycondensation
15 catalyst Z of the invention was obtained which had an inner coat
layer composed of composite oxide of silicon and zirconium in an
amount of 5 parts by weight and a titanic acid outer coat layer in an
amount of 10 parts by weight, per 100 parts by weight of
hydrotalcite, respectively.
20 (Production of polyester ap)

The polycondensation catalyst Z was used, and otherwise in
the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained
polyester are shown in Table 2.

25
Example 43
(Preparation of polycondensation catalyst AA)
5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
in Reference Example 2 was placed in a 25-L capacity reactor and
30 then the temperature was increased to 60°C. While the
temperature was maintained, 111.9 g of agueous solution of sodium
aluminate (19% by weight in terms of Al203) and 256.6 g of aqueous
solution of zirconium oxychloride (10% by weight in terms of ZrOz)
were added, followed by ageing at a pH of 8.5 for 1 hour. The

35 resulting slurry was filtered and washed with water, thereby



|

15 |l ayer conposed of conposite oxide of alum numand zirconiumin an anount
of 5 parts by weight and a titanic acid outer coat |layer in an anount of 10
parts by weight, per 100 parts by weight of hydrotalcite, respectively.
(Production of polyester ag) 20 The polggondensation catal yst AA was used,
and otherwise in the sanme manner as Exanple 1, polyester was obtai ned. The
intrinsic viscosity, hue and haze val ue of the thus obtained polyester are
shown in Tahle 2. 25 Exanple 44 (Preparation of pal ycondensation_ catal yst
AB) 5.0 L offo¥mangqadoudngrurgoptoflakolr eompoised efomogrRysibet axH Oﬁa n

Ref erence ExafRlifuin Wt Eh@:%%‘i’uié{‘oﬁ s LuPBRACHE ¥y i EaGdIeiteapartithan the

tenperature was increased to 60 VWiile the 30 tenperature was naintai ned,

28.7 g of aqueous sbs the shuvty gbdivdmotalcite pastichoohpyingiaghinner eeatns of
SiR), 74.6 S oS®ljut ico ' | g 9 ke in
terns of Aﬂg%?lf atglgy%% ? g = tc())ff Qa%‘ﬁ%%‘ﬁiggwﬁo?o%ﬂ%?ﬁy g%%iéﬁﬁ%%qﬁ*%ri de
(10% by %wei §69.4 g/Ltierterms ofrT®):) werd Oaddedf afqoleomsesblntiey@ifrrpdatmn pH of
8.5 for 1 3 ur. . Th suj;tin lurry filtered and h i wat er,
65 ther eby%fyorr%xh%e aﬁl(lgénan }rL cb t%f%%r O\gg?rqpaod)sggl &ergon%%é\?(?eﬁg()’(%ge&of
silicon, al sinuloaasdudyr coen Bnhomrshe shat ahe pH by dhet alwidyerepdrdd cl es.
"To the slurry_of drotal cite particles having an inner coat 5. 1 r
t her eon, O.f%ﬂ'O#Q%ﬁﬁ§8ﬁ§ﬁ§%VUFP£ﬁh§faaﬁpéﬂPu Fé?gdﬁﬁ?5PW§€Ct?%d%£eb/L in
ternms of Ti Gduradfld Ghérkbofa@@uaeuscos@! lulyle@rvfofitsadd woid Rysl éximed (k00 g/ L
in terns of gbcrb wer e added dropwi se simultaneously over 2 hours so that
the pHbY t HECIMIGTCI8atdNEd- 9.0. After conpletion of the addition, ageing
was conducted for Thel@hhoWwh@NdeUNgE8bYuas1AYE Lo CRH b BRIt L ak e ¢ acid
was formed on the inner coat |ayer. The thus obtained agqueous slurry of
hydrot al ci t &ayirgiah ésnepandhguadr caablayens beroncyas fidiased. trashash was
filtered, ‘A@vsiﬂﬁdwa%;:,h d%é@rangrﬂ%jn a}%ilvtet}%'ecpu' %rdsz,egol};m)lfﬁiensation
pol ycondensat i on

catalyst AA of the invention was obtained which had an inner coat

15 layer composed of composite oxide of aluminum and zirconium in an
amount of 5 parts by weight and a titanic acid outer coat layer in an
amount of 10 parts by weight, per 100 parts by weight of
hydrotalcite, respectively.

(Production of polyester aq)

20 The polycondensation catalyst AA was used, and otherwise
in the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained

polyester are shown in Table 2.

25 Example 44
(Preparation of polycondensation catalyst AB)

5.0 L of the aqueous slurry of hydrotalcite (100 g/L) obtained
in Reference Example 2 was placed in a 25-L capacity reactor and
then the temperature was increased to 60°C. While the

30 temperature was maintained, 28.7 g of aqueous solution of sodium
silicate (29% by weight in terms of SiO2), 74.6 g of aqueous solution
of sodium aluminate (19% by weight in terms of Al:03) and 171.1 ¢
of aqueous solution of zirconium oxychloride (10% by weight in
terms of ZrO2) were added, followed by ageing at a pH of 8.5 for 1

35 hour. The resulting slurry was filtered and washed with water,



15 catal yst AB of the invention was obtained which had an inner coat |ayer

conposed of conposite oxide of silicon, alumnumand zirconiumin an anount
of 5 parts by weight and a titanic acid outer coat |ayer in an anount of 10
parts by weight, per 100 parts by weight of hydrotalcite, respectively. 20

(Production of polyester ar) The pol ycondensation catal yst AB was used, and

otherwise in the sane manner as Exanple 1, polyester was obtained. The

LSt C SREPEhY Yor Rl 0 N2 cYBL U8 OF o5 SRS ORI pRlitest or are

shown in Tab arative eparation m xt ure of

titani ¢ aci dibnenednesinm hgddoximeniuih D1l thie squéots fohyidirobalgite i t ani um
tetrachlorl% Q 4g/L internms of Ti2) was prepared. After the aqueous
sol ution of PG 15 E&ni um tetrachl ori de was pl aced in a 25-L capacity reactor,
an aqueous sol uti dfo ohe sbdr ity hhgdext dieitap aatidbes Haopng sm trmélheoataqueous

titaniumtetrachloride salution under stirri.ng sp,that. th

Lol ot o hadeaShRer s o8l BT dBfhut ol bPR, R diRivt SatEitian ¥ aci o
vvafs Icol I egt aé_?_gfcr gmtlhetkes:lnuf]g oy MY Hiddd ®2| 1‘7gnof&5pm@s(y blrse@bl\mmn\wtse)rd,mandf
refiltere e o tltanlc aci 0 by terms o

Ti 02) was oby TR ]OOQ_ 8Lt He Aefresuet s&ﬂégﬁof‘“’eﬁﬁgrfk‘g‘?‘iﬁn Hfl%l?%k?%e (123
glL) obtai @@ﬁdlﬂaﬁi@cﬁ@él@r%@eﬁ)@mh@s%&\@ﬁaplt%%egﬂ Bfeth%5si-uﬁ§rp?&éélyed
reactor. Then, 335 g of 'the titanic acid cake 3% by wei ght terns of

-Ti 02) was addfd Mestcpm@@tfm 0§ ﬂ’amaédlwnerag@m%w @ﬁnd@fct?%é%t]i rring,
agei ng pgs %%H“&B&%h el Wg a>%t1‘:5 titaf é%hﬁ%ié PMhbg sl urry by

filtration, washed wt r|e pu veri zed a mxture of
titani ¢ aci dhanidneagrnedi merhydrom de vvas obt a| ned. The content of titanic

acid in this 10 m’I)ﬁ[chﬁusl&)taq 8§ gbgg ]ti gd%?t fé’geg%hcli’@% 100
parts by weight of nmagnesium y ro ¢ as
Pol yest er wldsavibgai médnen anteosaee cnnnrheyeeestlie(mmi & als f11tered washed
with water, dried and then pulverized. Thus, polycondensation
15 catalyst AB of the invention was obtained which had an inner coat
layer composed of composite oxide of silicon, aluminum and
zirconium in an amount of 5 parts by weight and a titanic acid outer
coat layer in an amount of 10 parts by weight, per 100 parts by
weight of hydrotalcite, respectively.
20 (Production of polyester ar)

The polycondensation catalyst AB was used, and otherwise
in the same manner as Example 1, polyester was obtained. The
intrinsic viscosity, hue and haze value of the thus obtained
polyester are shown in Table 2

25
Comparative Example 1
(Preparation of mixture of titanic acid and magnesium hydroxide)
7.2 L of aqueous solution of titanium tetrachloride (69.4 g/L
in terms of TiO:2) was prepared. After the aqueous solution of
30 titanium tetrachloride was placed in a 25-L capacity reactor, an
aqueous solution of sodium hydroxide was added dropwise to the
aqueous titanium tetrachloride solution under stirring so that the
resulting solution had a pH of 7.0. After completion of the
addition, titanic acid was collected from the slurry by filtration,

35 washed with water, and refiltered. Thus, a cake of titanic acid



except for using 0.0013 g (2.1x10-5 nol, 0.03 part by nol per 100 15 parts
by nol of dinmethyl terephthalate) of the foregoing m xture of titanic acid
and magnesi um hydroxi de i nstead of polycondensation catalyst A The
intrinsic viscosity, hue and haze val uegef the thus obtained pol yester are
shown in Table 3. 20 Conparative Exanple 2 (Production of polyester at)

Pol yester was obtained in the sanme manner as Exanple 2 except for using

0.0024 g (3. £ 0. 0 rte 4o e parts by nol of the
terepht hal i c(%ég?ﬁc‘ggn%ohrfetn 1"%s_)lh ?eogt'gﬁ)?gévfg ({obgﬂagg%%densati on) of the m xture
of titanic acid afd hadrdsi aquedyssbxigeo ditag mesd uion hgdmpaide (123 Bxbhpl e 1

i nst ead of | vcondensatd on catal yst A ., The infrinsi.c Vviscasit h and
haze val ue O(Fg)ga%l%eeé]tlﬁluéﬁa’()fﬁf%?%ee )f)%ﬁn)? &t lerwg?epg C(§3vr8\11n”|1 ng'l%%lq‘e Cg?f)’a:%g?

Conpar at i ve rexatipd. e Bhé Ry &3dr at bHrthef titianticracidf caké aABides doi oveaigdht in

hydrotalcite) 11.0. L. 0f the ous .slurr f drotal cite (100 g/L

obt ai nedgi n%ﬁéfnegr%’tbgﬁx‘ﬁﬁfﬂ%q% Edp":lté’ﬁre%l F(H” g IS ¢ 8?'%9“”?]%31: r.
Then, 334 g d@fthdetidriag agachd wake optwditeadfdm 13ko&RNMpar alikyer&xaapl e 1
(33% by wei ghﬁ internms of Ti02) was added .67 and stirred for 2 hou(L\s.
After conpl & sted trpa dber plgy Byeh b atiag. ot et o?”ai;eﬁo&lr.le

m xture was G [RAVEHi edOM THEsSlaUddktul¥ & kitaatikOfleidvasiaeth #¥8ddyivwat er,

2 .

dried and pul verized. Thus, a mxture of titanic acid and hydrotal cite was
obt ai ned. THY &toidnt wasofohtpinedc afhd icantpnt of xtitireic jariderdns this Ti C2,
was 10 pgrt Iy a Lgh Ry dr btEartcRs@duct i on
of pol yiéogt efm% - bllggtsefgfsr \%/%gqg%t g‘i;a?]segbi %t%eﬁﬁgn%@ﬁnﬁifhgs I%(rarrplg 1
except for uséightOofDh2gpec2uixh@Bromide.0. 030 part by nol per 100 10 parts

Che'm xt ur e G PR P P oL B e BT ot ol ci te . mstead of pol ycondonsation
catal yst A. The i Malyaster wiascobtiihed huetlaend dmme emeahee of Eiemiplesl
obt ai ned po'e%ceé\%%)?rfo%rgsisnhgow.qd){% gT%Q.l lex130‘5 mol, 0.03 part by mol per 100
15 parts by mol of dimethyl terephthalate) of the foregoing mixture of
titanic acid and magnesium hydroxide instead of polycondensation
catalyst A. The intrinsic viscosity, hue and haze value of the thus

obtained polyester are shown in Table 3.

20 Comparative Example 2
(Production of polyester at)
Polyester was obtained in the same manner as Example 2
except for using 0.0024 g (3.9x10°5 mol, 0.015 part by mol per 100
parts by mol of the terephthalic acid component subjected to
25 polycondensation) of the mixture of titanic acid and magnesium
hydroxide obtained in Comparative Example 1 instead of
polycondensation catalyst A. The intrinsic viscosity, hue and haze

value of the thus obtained polyester are shown in Table 3.

30 Comparative Example 3
(Preparation of mixture of titanic acid and hydrotalcite)
11.0 L of the aqueous slurry of hydrotalcite (100 g/L)
obtained in Reference Example 2 was placed in a 25-L capacity
reactor. Then, 334 g of the titanic acid cake obtained in

35 Comparative Example 1 (33% by weight in terms of TiO2) was added



15 Conparative Exanple 4 (Production of polyester av) Pol yester was
obtained in the sane manner as Exanple 2 except for using 0.022 g (3.9x10"5
nol, 0.015 part by nol per 100 20 parts by nol of the terephthalic acid
conponent subjected to pol ycondensati onk7of the mixture of titanic acid and
hydrotal cite obtained in Conparative Exanple 3 instead of polycondensation
catalyst A The intrinsic viscosity, hue and haze value of the thus

obt ai ned pol yest&Y r A tSNIMouPs TR fge 8- co%ﬁﬁ,l@@fmaroqtm/@ sEN3TRE € aBeing
(Preparation of mxture of titanic acid I con oxide and nagnesium

hydr oxi de) 9v8s lcogfduched $burlr owt. négmegmm mm&lq@te(dliz@ng(cby slagrpbt ai ned

in Referenceg, IEgﬁ C Q:§| p g &r - Ihﬁﬁ 110 ¢
of silica (produc éag%'a§ESR§gh§a1{ &?ﬁﬁ ?ﬁ %ugéﬁqgéof t he tltanlc
aci d cake obMaxhedeoﬁtﬁbnpeaaniaedlﬁmhnﬁh@nleOBSQ&byamghbhtThn(Keﬂﬁntof

Ti @2) wece a rre for hour.s., After .C Ietlon |rring,
agei ng mas c§ﬂ€qapedzﬁ%dforgal%éﬁ?%u hf?th’gnﬂég'go telt’éd Q 5%P$h§ slurry
by filtrati omeigit peadio@dp uttshbyat €ightds kgdaonthlpideveri zed. Thus, a mxture

of titanic @ﬁ&ﬁf gilic? and nagnes um hydr oxi de was obtained. (Production
of pol yester usignof @OlYREt S Wi ned i n the same manner as Exanple 1 5

except for usi ng 0P O3b3t&r (vv?aélmﬁlrﬁ@d,motﬁg Pane Madr RErEiQthpleaits by
nol of di nethyl éfphthalate% of the mxture of titanic a0|g Sili ca and

nagne5|un1hy%ﬁQ%th 5 Heingd- 81 2p51 (PebrbdAsBelof - 034 RAR}shy Ano W@rlﬁ Pinsic

viscosi iy hugr@andyhagel véd Lt%eoftewg hibdBe QRIQ Bed pbakyesStbjatedShewn in
Table 3. 10 Conparative Exanp e reparation of m xture of titanic acid,

silicon oxi c@ola’,qgndﬁygabqo@ cof dhe mlxture of titanic acid and hydrotalcite
instead of polycondensation catalyst A. The intrinsic viscosity,

hue and haze value of the thus obtained polyester are shown in
Table 3.
15
Comparative Example 4
(Production of polyester av)
Polyester was obtained in the same manner as Example 2
except for using 0.022 g (3.9x10°% mol, 0.015 part by mol per 100
20 parts by mol of the terephthalic acid component subjected to
polycondensation) of the mixture of titanic acid and hydrotalcite
obtained in Comparative Example 3 instead of polycondensation
catalyst A. The intrinsic viscosity, hue and haze value of the thus
obtained polyester are shown in Table 3.
25
Comparative Example 5
(Preparation of mixture of titanic acid, silicon oxide and
magnesium hydroxide)
9.0 L of the slurry of magnesium hydroxide (123 g/L)
30 obtained in Reference Example 1 was placed in a 25-L capacity
reactor. Then, 110 g of silica (produced by Wako Junyaku Kogyo
K.K.) and 335 g of the titanic acid cake obtained in Comparative
Example 1 (33% by weight in terms of TiO:2) were added and stirred
for 2 hours. After completion of the stirring, ageing was conducted

35 for 1 hour. A mixture was collected from the slurry by filtration,



11.0 L of the slurry of hydrotalcite (100 g/L) obtained in 15 Reference
Exanple 2 was placed in a 25-L capacity reactor. Then, 110 g of silica
(produced by Wako Junyaku Kogyo K K.) and 334 g of the titanic acid cake
obtained in Conparative Exanple 1 (33% B8 weight in terns of TiOz) were
added and stirred for 2 hours. After conpletion of the stirring, ageing was
conducted for 1 hour. A 20 m xture was collected fromthe slurry by

fiitration, washed Wilh wIRLE" d.fid eth AP MEERzeom ThUS Affutlle of

titanic aC|d icon ox e an cite was obtalne (Production of
pol yest er axt)ltmwestdermmg @tbdanmueﬁwmﬂe%mdmwrobéslmml el 25

except for r%%u%t(ﬁ?09§%¥%é§&95 &pl 0.030 part by nol per 100 parts by

nol of the terephth conponent subj ected to polycondensation) of
the m xture of ti tl%mlly@saer dyasmlbwamahdn Iul;(drsnxabcmtaenia'rsaeaﬂxemple 1

pol ycondgnsati on.c taI visaosity. hue an haz al ue of
t he thusgobt AR gcﬂ Vi élf%r 8§2§ gtz L’bﬁ\%gl hl‘ @ 3 aré y‘l‘ﬁ% B FdPycon-

I ntr: nsi c HL;??axH&ZBy fi@ﬂyﬁsﬁﬁhedbﬁba‘ét@mht&wm@tqf viod mlxt(ﬁ&babﬁlstta(rﬂblg) I
L-val ue a-valu al ue A 0. 68 91 1 .Exanple 2
b A 0.70 90. a1, s %nﬁ%ag@zgﬁw hydeoxds bus gt of 22 zwiyc&ln%eresaél%xanm e
4 d B 0.59 93hithlyss Q. +1T13e3n?r1n@1@-'ﬁ’é&)s5tﬁ Kuf -6 8828 valué oflshe Bhis
Example 6 f C 0.70 93.5 -2.3 Exanple 7 g D 0.66 92.4 -1.9 +1.5 4.0

Exanpl e 8 h@t@lead%olgeszeqamq8903”91111&%1?11&%9i E0.73 92.8 -2.5 +1.6 3.8
Exanple; 0 ] E 0.72 89.0 -2.6 +1.5 4.2 Exanple 11 k F 0.68 92.7 -2.1 +1.7

4.1 Exanple 12 1 F 0.72 94.0 -2.0 +1.5 3.8 Exanmple 13 mG 0.65 90.9 -2.4
+1.5 4.0 Comparative Example 6

(Preparation of mixture of titanic acid, silicon oxide and
hydrotalcite)
11.0 L of the slurry of hydrotalcite (100 g/L) obtained in
15 Reference Example 2 was placed in a 25-L capacity reactor. Then,
110 g of silica (produced by Wako Junyaku Kogyo K.K.) and 334 g of
the titanic acid cake obtained in Comparative Example 1 (33% by
weight in terms of TiO2) were added and stirred for 2 hours. After
completion of the stirring, ageing was conducted for 1 hour. A
20 mixture was collected from the slurry by filtration, washed with
water, dried and pulverized. Thus, a mixture of titanic acid,
silicon oxide and hydrotalcite was obtained.
(Production of polyester ax)
Polyester was obtained in the same manner as Example 1
25 except for using 0.012 g (2.1x10°5 mol, 0.030 part by mol per 100
parts by mol of the terephthalic acid component subjected to
polycondensation) of the mixture of titanic acid, silica and
hydrotalcite instead of polycondensation catalyst A. The intrinsic
viscosity, hue and haze value of the thus obtained polyester are

30 shown in Table 3.



Exanple 14 n G 0.64 92.9 -2.5 +1.7
4.1 Exanple 16 p H0.67 93.8 -2.1
0.71 89.0

+1.3 3.7 Exanple 18 r

-2.0 +1.6 4.1 Exanple 20t J 0.67
89.7 -2.1 +1.6 4.1 Exanple 22 v L
Intrinsic Hue

(Cont i nued)

+1.8 3.9 Exanple 24 x N 0.61 89.2 -2. TABLE824. 1

Pol ycon-

Haze

+1.2 4.0 Exanple 17 g |
-2.2 +1.5 4.0 Exanple 19 s J 0.59 93.3
89.7692.4 +1.3 3.8 Exanple 21 u K 0.64
0.66 90.7 -1.9 +1.7 4.1 70 TABLE 2

3.8 Exanple 15 0o HO0.71 91.9 -2.1 +1.6

0.73 94.4 -2.1

Pol yest er densation viscosity val ue
Catal yst (dUg) L-value a-value b-value (% Exanple 23 w MO0.68 90.3 -2.0

Exanple 25y 0 0.64 91.4

-1.9 +1.7 4.0 EXanpte 26z P65 894121t +i—74= Exarpte—21F+—as—10. 73
89.9 -2.4 +1.3 4.0 Exgnple 28 abbﬁk&16éiﬁﬁnﬁm 2.4 +1 4 3.9 ExathQHZQ ac R
0.61 90.3 -1.9 +1.2 3.8‘Pixa&p|e 30 ad R 0.59 B9.3 - -2.0ve1. 3 4.1 Exangl e 31
olye i A . )

ae S 0.70 89.0 -2.1 +1.{1 274" fixdanshigorBPvisfosBy . 61 91.9 -2.4 +1.P +alde
Exanple 33 gg T 0.62 9d. %}1 4. 2 anpl{e 34 ah T 0J67 90J5 -2.§ +1.1
3.9 Exanpl a-35—ai—U-0.l60 02.3 | Sabalyst 1 97l Aaepayglug) bvalyeg1 %) 4 -2 5
+1.4 3.7 Exaqglﬁlﬁylak Q 90. 7, - 2. ] 2 4. anpl e| 3 ||V 0. 64 89.4
2.4 +1.3 3.[8 Exanple [39 am w|67. 90.56:365.3 +§1)1:%Eh. OB a%b?e 4¢an |x
0.66 90. 2 - 3. Fxhinple 3. S e 4laan Y Q.07 BYPz2-L. 3511 1,869 Bypngl e 42
apZO.659€1 2.2 +1.11 Bxampl e 43 aqg AA|0.61 $9.7 -2.1 +1]7 4.2

Example 3 B 0.59 894 -2.1 +1.4 3.8

Example 4 B 0.59 93.5 2.0 +1.3 3.7

Example 5 C 0.69 90.3 2.4 +1.3 3.7

Example 6 C 0.70 93.5 -2.3 +1.5 4.2

Example 7 D 0.66 92.4 1.9 +1.5 4.0

Example 8 D 0.64 93.8 -2.1 +1.3 3.9

Example 9 E 0.73 92.8 -2.5 +1.6 3.8

Example 10 E 0.72 89.0 -2.6 +1.5 4.2

Example 11 F 0.68 92.7 -2.1 +1.7 4.1

Example 12 F 0.72 94.0 2.0 +1.5 3.8

Example 13 G 0.65 90.9 2.4 +1.5 4.0

Example 14 G 0.64 92.9 -2.5 +1.7 3.8

Example 15 H 0.71 91.9 -2.1 +1.6 4.1

Example 16 H 0.67 93.8 -2.1 +1.2 4.0

Example 17 I 0.73 94.4 -2.1 +1.3 3.7

Example 18 I 0.71 89.0 -2.2 +1.5 4.0

Example 19 dJ 0.59 93.3 -2.0 +1.6 4.1

Example 20 d 0.67 89.7 2.4 +1.3 3.8

Example 21 K 0.64 89.7 -2.1 +1.6 4.1

Example 22 L 0.66 90.7 -1.9 +1.7 4.1




- S |
Example 44 ar AB 0.62 91.0 -2.5 +1.4 4.3 71 TABLE 3 Polycon- Intrinsic Hue
Haze Pol yester densation viscosity value Catalyst (dlJ) L-value a-val ue
b-value (% Conparative 1 as *1) 0.35 63.0 -2.9 +10.5 13.3 Conparative 2 at
*1) 0.40 62.0 -2.4 +10.2 12.7 CorrparatiY)e 3 au *2) 0.65 72.3 -2.7 +9.5 9.9
Conparative 4 av *2) 0.59 75.3 -3.1 +9.Z 10.6 Conparative 5 aw *3) 0. 34
60.0 -2.5 +10.7 13.1 Conparative 6 ax *4) 0.64 72.4 -2.6 +9.4 9.5 (Notes)
* 1) Mxture of titanic acid and magnesi um hydroxi de *2) M xture of titanic
acid and hydrotalcite *3) Mxture QABLEt aQidmtAGkd Silicon conpound and

i h . >

magnesi um hwerexi-de—= ) Mot —silicaon conpoun and
hydrotalcitg 72 CLAIMp 1. A pdl 5 nsElaIHr%psicat alyst for produc "9aze .
pol yester by an esterijfication reaction or a t|r ansest eHié i cat i on| react ifon
between a g di car boxyl|iRoleested logerpatiqr | faksgigd derivative thereof \angd 1
gl ycol, wherlein the pollycondengati on catal yst donprisSgs parficlies|of a
solid base Having on their surflacesalgstcpaldll/ayarl.-oflut | 4-aalue| reilde ) n (Bh
anount of fro%]go.l to 50 parts|by weight in terjns of [Ti Q2 per 100] partg by
wei ght of t e 8PPl Fade. T0 2| A PbI ycondbatli $8-%al apst | 08 pf oddci fhg
pol yester by an tgriffication reagction a tir esterififationfreaction
between a (i ca?%giéy i¢ aci'd or] ester-f prﬁﬁ‘% de%g at} v&% her o ang‘ala
glycol, wherekambRespql ycgnderjsatipn cat a gst |coqpyrisesgopafticiep qfy alls
solid base having on their surflaces an inner cgat |ayer either of| an oxide
of at |east |ofisamblkr®#ént] selzect ¢d friom silicen, |alsom nuneand| .7 cpnigm ¢r of
a conpositeloxjde of atf |east tfwo el enepts sel gcted romsjlicon, alumjnum
and zi r coni mERANRK ZHnjunt2df firomQ t o] 20-7harlt 898y weRdht| pelr3 1b04{§)art s by
. . j
vei ght of thegsolid-fase angd ap 068 | 939 | 24 | +14 | 39
Example 29 ac R 0.61 90.3 -1.9 +1.2 3.8
Example 30 ad R 0.59 89.3 -2.0 +1.3 4.1
Example 31 ae S 0.70 89.0 -2.1 +1.1 4.4
Example 32 af S 0.61 91.9 2.4 +1.2 4.1
Example 33 ag T 0.62 90.9 2.3 +1.1 4.2
Example 34 ah T 0.67 90.5 -2.5 +1.1 3.9
Example 35 ai U 0.60 92.3 -2.2 +1.3 3.9
Example 36 aj U 0.61 89.8 -2.5 +1.4 3.7
Example 37 ak \% 0.73 90.7 -2.1 +1.2 4.0
Example 38 al A% 0.64 89.4 -2.4 +1.3 3.8
Example 39 am A% 67.00 90.5 -2.3 +1.5 4.1
Example 40 an X 0.66 90.2 -2.5 +1.4 3.9
Example 41 ao Y 0.67 89.5 -2.5 +1.1 3.9
Example 42 ap Z 0.65 90.1 2.2 +1.1 3.9
Example 43 aq AA 0.61 89.7 -2.1 +1.7 4.2
Example 44 ar AB 0.62 91.0 | 25 | +14 | 43



20 outer coat layer of titanic acid in an amount of fromO0.1 to 50 parts by
weight in terns of Ti2 per 100 parts by weight of the solid base. 3. The
pol ycondensati on catal yst according to claim1l1, which is obtainable by

addi ng an aqueous solution of titaniumfhalide and an 25 aqueous al kal i ne
solution to an aqueous slurry of particles of a solid base at a tenperature
of from25 to 40C so that the pH of the aqueous slurry beconmes 5 to 12 so
as to forman outer coat layer of titanic acid on the surfaces of the
particles of the solid base, drying t,ﬂﬁmﬁ?rticles of the solid base with
the outer coat |ayer, and 30 pulverizingd He particles. 4. The

pol ycondensation catal {yst accofding to|claim2 which is obtainghle by,
whi | e mai nt @i ning an afjueous s uPycont jt dripssticles gfea solid| Ba¥8 At a

tenperaturejof fromb5 | PollBdes; %grcliia@ig tovigcgse1 y35 aqueous slurry aj ..o
wat er-sol ublle silicate|in an aOUnt oFf [from T Fo—26-73 parts—byl wel ght in

terms of Si¢2 per 100 parts by V@&tgj}tatdf (e SpLivflue PASAUABNAGe B (%)
wat er - sol ublféealumnat € 1Th an gnount off from Ifto 20f partp by werght in

terns of Al12C8mparati¥t@0| pardss by weilyht jof 08he | &30 df b&s®e pndOan| atl-d $o as
to forman ilnner coat layer offan o idd 5 of af | east one el enent sel e¢ted
from silicon‘ama2Etive? hum¥dr a corlrgosi t e04%i d | i2con| di8-2al ukf-huin on

e BtV s
surfaces of [th tigles __of fhe lid b ; addingl an aqpe S0kt i pn of
titani um hal ?8‘2‘1’5%5‘“531 ac‘ijlﬁleou al*%gl i ne g’%ﬁut gﬁil{]o t%’eﬁr asﬁ?!fi ng %qucgous
slurry of th@ompglraﬁivgh S Qfy the solg)d Hasegsat b tseqperature o 2f [ o.@5ito

40C so 10 that the pH pf the apueous sljurry befones 5 to 1P so ab to form an

outer coat I &mpantiveb{aniaw ac|d o) thd i ABer £oB0 | hy&s AndOodr gi hgl and
ut er §

pul verizing|the particles of tpe solid |base wifh thelinnerjand oat
| ayers. 15 5ComRarabive Obond¥nsat i on's 4ackotdt nly 12 is
obt ai nabl e h, k R [l e .of the particles of a
solid base a Oge%teﬂr)r%{erargﬁfgﬁ%*lﬂ%r%‘%@q#%&%%ﬁéhlgflg%&r%g to the aqueous slurry
a wat er-sol ubl e Z2y dRturELBtahid Adiddhddrothlcdé from 1 to 20 parts by wei ght
in ternms of Zr02 per 100 parts by weight of 20 the solid base and an al kali

so as to form an FHAdxtweaf titaaieeacidpilioon comppaed wid mpgresivyhydsexidhe surf aces

of the particl eS*ZBf B}mqgres&lt{tgnigggiﬁ,; silicon compound and hydrotalcite
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addi ng an aqueous solution of titanium halide and an aqueous al kali ne
solution to the resulting aqueous slurry of the particles of the solid base
at a tenperature of from25 to 40C so that the pH of 25 the aqueous slurry
becones 5 to 12 so as to forman outer ggat layer of titanic acid on the

i nner coat |ayer; and drying and pulverizing the particles of the solid
base with the inner and outer coat |ayers. 6. The pol ycondensati on catal yst
according to claim2, which 30 is obtainable by, while maintaining an
aqueous slurry of the particles of &1BIMS base at a tenperature of from5
to 100C, adding to the aqueous slurry a water-soluble zirconiumsalt in an
amount of from1l to 20 parts by weight per 100 parts by weight of the solid
base, and alwat er Asgplitandsinsadaee datadnstadfpumrogfucingnpalydsted 20 agarts by
wei ght in t%%@@ri‘?ifc.a%‘io% rggEti%Qloo?adf' tt?aﬁ%em'r%kaﬂfont pé‘ JtL}on_SQ%]ﬂvgemsae and/ or
aqueous alum nate in an anount o roml to parts %y wei ght in terns of
A1203 per 1@acpadraxylby aned gint estfert foermisxy iddrbegéve dhased b afol m alydohner coat
| ayer of a ¢ osite oxide of . zirconiumand at |east aone _ele t sel ected
fromsilicon MHai8 ShenPRlisosdefna Lih rRBdYal samPRLes BRELr™ 196 %ol i d
base; addi ngolidnbasgidawing@nuthein oirflaictani coathbdyiedeofatidaainc aqukonsaml kal i ne
‘'solution to the resuylting.aqueo slurry of .the particle f . the soljd base
at a tenperé't"b?‘én%f’?ffff}m 95l'#g @asrgst af”etlﬁgt da {)efmf?lé’% 'g'(Rl?eB% ](s:ddurry
beconmes 5 t 9ak2s 99 weidlot bOrAvadIAUbRGec0at | ayer of 10 titanic acid on the
i nner coat l|ayer; and drying and pulverizing the particles of the solid
base with the inner and outer coat | ayers. 7. The pol ycondensati on cat al yst
according te any angopfcdldid®tiénlQ@ly¥e6e! frddiRiag! ho1RAIE: iy MRINEsi um
hydroxi de. 15 8. The pol ycondensation catalyst according to any one of
claims 1 t@sterififsatedm repetionl pa basanpestepdfiontiosn reacigonThetween a

pol ycondensat| 18d uStd 3¢CoL Q08 L 0; N& Ghal as 3 1 Wherein
the titanium %ﬁﬁoﬁ@t ?Js tlit ani um t et rracﬂfgnor |e3e. t%e ,&%ﬁet Bo%p(} or%gyrcoé’uci ng a
pol yest er conpriesnngheubpborindg neatibwachiolykt ccanpdises graréstles - 6brani ng
deri Vat]{éle. Bﬁr eggsgr}]l%vq lc}/ncgile%rt gufapac%sst &n Iiil'n%?‘tclo%rt] lra%%(x:'téi(gﬂeprofa}in
transesterifircation reactfon in the

oxide of at least one element selected from silicon, aluminum and

zirconium or of a composite oxide of at least two elements selected
from silicon, aluminum and zirconium in an amount of from 1 to 20
parts by weight per 100 parts by weight of the solid base and an
20 outer coat layer of titanic acid in an amount of from 0.1 to 50 parts

by weight in terms of TiO:z per 100 parts by weight of the solid base.

3. The polycondensation catalyst according to claim 1, which is
obtainable by adding an aqueous solution of titanium halide and an
25 aqueous alkaline solution to an aqueous slurry of particles of a
solid base at a temperature of from 25 to 40°C so that the pH of the
aqueous slurry becomes 5 to 12 so as to form an outer coat layer of
titanic acid on the surfaces of the particles of the solid base, drying
the particles of the solid base with the outer coat layer, and

30 pulverizing the particles.

4, The polycondensation catalyst according to claim 2, which is
obtainable by, while maintaining an aqueous slurry of the particles
of a solid base at a temperature of from 5 to 100°C, adding to the

35 aqueous slurry a water-soluble silicate in an amount of from 1 to 20



l

25 presence of the polycondensation catal yst according to any one of clains
1to 9. 11. A nmethod for producing a pol yester conprising preparing an

ol i goner conprising a bis(hydroxyal kyl) ester of an aromatic 30

di carboxylic acid by an esterification gaction or a transesterification
reaction of the aromatic dicarboxylic acid or an ester-form ng derivative

t hereof and an al kyl ene glycol, and then nelt-polycondensing the oligoner
under a high vacuumat a high tenperature in the presence of the _.

pol ycondens &@irén byav aightin g@&&@érsdﬂ@qrolﬁwadﬁé by werghingt the gobid

base and/or a water-soluble aluminate in an amount of from 1 to 20

parts by weight in terms of Al:O3 per 100 parts by weight of the
solid base and an acid so as to form an inner coat layer of an oxide

5 of at least one element selected from silicon and aluminum or a
composite oxide of silicon and aluminum on surfaces of the particles

of the solid base; adding an aqueous solution of titanium halide and

an aqueous alkaline solution to the resulting aqueous slurry of the
particles of the solid base at a temperature of from 25 to 40°C so

10 that the pH of the aqueous slurry becomes 5 to 12 so as to form an
outer coat layer of titanic acid on the inner coat layer; and drying

and pulverizing the particles of the solid base with the inner and

outer coat layers.

15 5. The polycondensation catalyst according to claim 2, which is
obtainable by, while maintaining an aqueous slurry of the particles
of a solid base at a temperature of from 5 to 100°C, adding to the
aqueous slurry a water-soluble zirconium salt in an amount of from
1 to 20 parts by weight in terms of ZrO2z per 100 parts by weight of

20 the solid base and an alkali so as to form an inner coat layer of an
oxide of zirconium on the surfaces of the particles of the solid base;
adding an aqueous solution of titanium halide and an aqueous
alkaline solution to the resulting aqueous slurry of the particles of
the solid base at a temperature of from 25 to 40°C so that the pH of

25 the aqueous slurry becomes 5 to 12 so as to form an outer coat layer
of titanic acid on the inner coat layer; and drying and pulverizing

the particles of the solid base with the inner and outer coat layers.

6. The polycondensation catalyst according to claim 2, which
30 is obtainable by, while maintaining an aqueous slurry of the
particles of a solid base at a temperature of from 5 to 100°C,
adding to the aqueous slurry a water-soluble zirconium salt in an
amount of from 1 to 20 parts by weight per 100 parts by weight of
the solid base, and a water-soluble silicate in an amount of from 1

35 to 20 parts by weight in terms of SiO: per 100 parts by weight of the
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solid base and/or aqueous aluminate in an amount of from 1 to 20
parts by weight in terms of Al:03 per 100 parts by weight of the
solid base so as to form an inner coat layer of a composite oxide of
zirconium and at least one element selected from silicon and
aluminum on the surfaces of the particles of the solid base; adding
an aqueous solution of titanium halide and an aqueous alkaline
solution to the resulting aqueous slurry of the particles of the solid
base at a temperature of from 25 to 40°C so that the pH of the
aqueous slurry becomes 5 to 12 so as to form an outer coat layer of
titanic acid on the inner coat layer; and drying and pulverizing the

particles of the solid base with the inner and outer coat layers.

7. The polycondensation catalyst according to any one of claims

1 to 6, wherein the solid base is magnesium hydroxide.

8. The polycondensation catélyst according to any one of claims

1 to 6, wherein the solid base is hydrotalcite.

9. The polycondensation catalyst according to any one of claims

3 to 6, wherein the titanium halide is titanium tetrachloride.

10. A method for producing a polyester comprising subjecting a
dicarboxylic acid or an ester-forming derivative thereof and a glycol
to an esterification reaction or a transesterification reaction in the
presence of the polycondensation catalyst according to any one of

claims 1 to 9.

11. A method for producing a polyester comprising preparing an
oligomer comprising a bis(hydroxyalkyl) ester of an aromatic
dicarboxylic acid by an esterification reaction or a
transesterification reaction of the aromatic dicarboxylic acid or an
ester-forming derivative thereof and an alkylene glycol, and then
melt-polycondensing the oligomer under a high vacuum at a high
temperature in the presence of the polycondensation catalyst

according to any one of claims 1 to 9.



