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1 11342 SPECI FI CATI ON POLYCONDENSATI ON CATALYST FOR
PRODUCI NG PCLYESTER 5 AND METHOD FOR PRODUCI NG THE
SAME AND METHOD FOR PRODUCI POLYESTER Techni ca
Field 10 The present invention relates to
pol ycondensati on catal ysts for produci ng pol yester
and net hods for producing the sane, as well as
nmet hods for produci ng pol yester. 15 Background Art
Pol yesters typified by polyethyl ene terephthal ate, 11349
pol ybutyl ene terephthal ate andzpolyethylene
napht hal ate excel in operties and
chenical properties and are used in a wde variety of
i,elds_including fibers for clothes and industria

wﬁpéﬂi%@%] ENBae 16} %%YS%EOB&\%RQ&M@IN& BOLESBER

magnetic t@]ﬁ?ﬁM@?HUI?FOWI@@D@T@IN@'THW sm@ed
articl es, casin ic or elec

appl i anceédN ]%Mgg‘ﬁ{&) F@?&EOQU%NQEBOJ{SQE%TEB or

conponents. Certain representative polyesters, nanely,

pol yesters conposed of 25 aromatic dicarboxylic acid
conmponent s and aIkylengb@hW@éledﬁponents as maj or
constituents, such as polyethylene terephthalate, are
produced by first preparing

bi s( Fhty drossit Ayrgriderprrlntisate yBremdenfatign catalysts for

prRlBRIER I PEtR: NANG hBEh SBITEoPYp @R 8 € tiHel GBHIONas well as
reaction between terephthalic acid and ethylené

mgthnds) fog predypdgsPelypeiedat i on of di nethyl 30
terepht hal ate and et hyl ene gl ycol, and then subjecting
themto nelt- polycondensation in vacuo at high
tenperatures in the presence of a polycondensation

catal yst. As such a pOBM@p@ﬂﬁﬁﬁ@Aipn catalyst for
producing polyester, antinony trioxide is heretofore

wi dely used as disclosed in JP-9-291141 A 35
Ant | IFYedter®Xiyqafik 8 Ey Cﬁél@bk’ﬁﬁleﬁ’@' Sé}elp&thﬁmt@ertﬁilyﬁutylene

te %@1' S of excel | en{ at al t|V|t owever, nical
ReRh dglater GBide B oLieshy PN @P ShiPHon P RoRb dh | Gechanica
pro@EPBEs Whid Q:hlet1n1|c§1 YySegettle PAMC ARIERSE 1iQN at hedebyariety of
M TR T NS T T R e
fosulbﬁla@eﬁg nﬂal‘ﬂeﬁd(ﬂé tdrOfn a @MtidBABet I iboxtlde, iwshich are hollow
moﬂl ren%m]?(as casings of electric or electromic appliances, and other
types of molded articles or components.

Certain representative polyesters, namely, polyesters composed of
aromatic dicarboxylic acid components and alkylene 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 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-9-291141 A.

Antimony trioxide is a catalyst which is inexpensive and is of excellent
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5 poi sonous. In recent years, therefore, devel opnent
of catalysts free of antinony has been awaited. For
exanpl e, a catal yst conposed of a germani um conpound
is known as a catal yst whi ¢h has an excel | ent

catal ytic activity and which can provide pol yester
excellent in hue and thermal stability. This 10
catal yst, homever is problematic in that it is very

ca BRI oY R A hoWiler [IPha BALYRLREIRL kol BBl EEhi@Rony
med:aihtls dbrmhpeé vpbilyrmrls zeeidom bebauséenml@latthby@hy mzking the

l l ate
<o AT po S BBy FET TEalRAgE LONSHS) ST e
wiglp-#@e3395ubstadntcess dhr eddition,5aktiowmyt Hatoxide aisi irherently
d I
po BRI HEp 25 YO LA AlRRan Obsttets g o
antinagise bperbekincaw avadof di met hyl terephthal ate and

et hybgp IX}FE' ﬁa%fa’ggens os%ids‘a{" %Sgglﬁlgn‘} PI%QC g%and is

for exa 1 on cat Ssts conpri
kmowtnr aal ekoxyallyst ar«riat:b hae aklnewwlleﬁhequtahttwewetlvﬂafoahév\@hwh

cageg% or eglag}e@%r tg?cerll%%lﬂl Iﬂ nﬂutpoilﬂgshﬁ,rrrﬁél | Itg‘phﬁ:yt O This

ue to thermal degradation duringt
catadlyet, nodvaé ey, ihereblematic iedhat ity Earery papgnTHEe W@cﬂsthat the

cagﬂgsprcggf’éq{tnﬂl IA' Qg]ac%ﬂﬁ‘l s&yte%)lc)ﬁ%% gk wﬂh Ak and it becomes

ductivity using a titanium conpound as a
dl&@lﬂ}t otedensbrdl obhe caelaimesizaiave breamspr iy seafalygy is easily

! R nJP
SRR Th thesbasath Dl Kbh B0 0T,

firdin mh_@patlwrg Py drpxdigelogpd ting ki 487359 Oh W B Fsuaéfeady
kng dﬁgp'tﬂghhﬁg r,gﬁ'np@ﬁn& Laph un @ﬂyk@%h@&né‘ﬁdau’!ﬁ@an be used
ehy an

rating e hydr oxi d heating it at
asa taerrp@¢la't:qnfée@€fatft¢rom s@tatlﬁst?,soﬁgrhas?r@ééﬁllkﬁ opbelggstes by

se%@% MEQRHeRsald Oﬂuﬁéﬂﬁllysﬁeieg’gtﬂélﬁﬁé’e%ndacé:ﬂfﬂéﬂg te®ycol.

ove- nenti oned Rods for producin

théhgﬂcomjech%]tqseﬁ SR HTAREE09% 1B, dB ANFIRE ey B ER RIS oD

capeylysfsl QB FONRIE! $& 09 aMEHN i BRd (€ MRNIKHbw RNd TaeyR however,
resu t he catalésts contain not a little aggrf VP
qrefdue to

haaarnroéleé@s igtbRt the gegettangpelyssser 1nliablestrpeios

théﬁnﬁl H@éﬁd&@o&ﬁ%&ﬁi@bﬁ% H@E ntcntahleg tlfe@otendency t hat
| SucC cata és pe

fail to exh L ?h ?
the{lnoﬂﬁcgnhapﬁys pBsgEgaethads for nrRaueieg highigua fify bofyester

at p@ﬂgﬁe§§§&uét§vﬂt&a@é1%gt Q Q@a&ﬁ'n@rc%%ﬂﬂﬁxd Gist Beﬁﬂ@hondensatmn
degradation during rmldlnlﬂ6 process.

catlzst ahat‘éen@@ﬁaypfwsetdhe F?reseailam F61 yasg! 8% pég’r 2001-
06UB7Y T ANSIRIBNEY01-114885 A, a solid 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.

However, according to the above-mentioned methods for
producing the polycondensation catalysts, the catalysts are obtained by
steps comprising drying and crushing, and as a result, the catalysts
contain not a little aggregated particles. Such catalysts are poor in
dispersibility in a reaction system so that there is a tendency that they

fail to exhibit such catalyst performance that they originally possess, and
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5 Disclosure of the Invention Problens to be Solved
by the Invention The present inventors have made
i ntensive research in order to solve the
above-nenti oned probl ens i nvbl ved i n the conventiona
10 pol ycondensati on catal ysts for produci ng pol yester.
As a result, they have reached the present invention
by finding that when a coat Iayer of titanic acid is
hf orrgrerﬁﬁ Qgﬁjotﬁ?es%glt frg(iﬁlb(?{z tB%et Ic&lo?éd (Blfue C?S%er%aaéggl@ﬂatmn
ani c um conpound In an organic
dusmmg/emt mehpnmflénmorgroaess eas’[the(_lrﬂe1$e&1§@t @dtefrrttﬂﬂowéhat the
I nonohydri ¢ al cohol s
reggg ﬁ8ﬁﬁ??%_§€%§Jr¢Efa cgh Iﬁ% in whych t he
particles of a solid base have been di spersed, thereby

to forma coat %ﬁﬁclogﬁfet gf E%Sen@é:dtg LN t he surface

of the partlcles a so such a product

is used as aPkr@bmmeﬂpea‘ﬁ@laﬁddm@eybweMrorpr oduci ng

pol yester, deconposition of polyester is controlled
during the production of polyester 20 and

hi gHC o pere s iy 1nved itors ploh Yee g ade iintdrpiredeapaecthiighorder to
sobf VIRL 1 28b¢Oherifidod { ¥rPRenttl! InMRVAN! 501 (B! Ronventional

ment titaniu constltutesthe catayt
podyebndeasatisnl t:atragywr ﬁ@lsne*pdhamﬂ pobifister s Asl o Farglt, they

B%Lé %hehhﬁ{enﬂesceﬂgr %B'tﬁ% ?ﬁ”fh ntghﬁlsze'!vheﬁoi q:'oﬁgldyer of
ere ore, 1t 1s an OJeC e Invention to provi
titandet4d fodormsd pendiftd rgriagsolof comditisat ofon cakidl yage by

hyfcﬂ'[)lﬁliﬂgu%hn %re%)’cﬁsﬁﬁé?m Claom%lil'nla' tlnh' egrh Gf’%zﬁh)ft is6lvent,

activit and provi de po ester with excell ent ue or
prefarably melvawa erasepentencirony dhei groume capgiéhiag gf aliphatic

m@fﬂé}& Y- aiJoh'o?s aéﬁ&’ aﬁ'ﬂ)h%}%icecchh?thfchealhé‘l’{&@t'ﬁf‘ t®ich the

e such gcon densation catal yst and, a netho

pro
Pafr@rChiﬁ' @ﬁ&@ow lpeerey ayepegsiHgpeieH. 5h§>'€ﬂb9’c@n83éﬁ%ét‘f°6‘ﬁqayer
of Gt Ali¥ Sleid 30tLRNSFACR (ﬁotﬁ/@%)ﬁ?ﬁcﬁrsow £N®1ihBase, and such a

i nvention provides_a nethod produci ng a ataly
prpguct py GHRedi AY P AIYEIIEe gy tigh A (T St FRELE

de@Bm%oEft@tF‘z?%?b@Uefs't&aIé Shtrdfed GRGI AL IO VERELISN of polyester
di carboxylic acid or an ester-formng deriva

anch i ot dpeniargy iedt, pelyesirat otpravafhatst ye 'plymerization

acBWIEPLYZ unGt e@l@r@@mmetar biﬁ%mtﬁiﬁﬂiﬁ’ﬂﬁﬂ@vhﬁhadbnsntutes the
organi ¢ sol vent whi particl es of

cahplysti el dbg trﬁewéwgteolrysﬁrﬁrab@crélyr rrSofCOE)qrtlaﬁu gue to

th@@fngleeght@atwﬁfdﬁeﬁlgﬂzhe hhasRRsidieg es of a solid base.
his nmethod i s hereunder referred to the érst

net hoResfonendt iip\adhepigst of the invention to prov1 e a method for
producing a polycondensation catalyst for producing polyester which

exhibit high catalytic activity and provide polyester with excellent hue or
color tone and transparency even in the absence of antimony. It is also
an object of the invention to provide such a polycondensation catalyst and

a method for producing polyester using such a polycondensation catalyst.
Means to Solve the Problems
The invention provides a method for producing a catalyst for

producing polyester by an esterification reaction or a transesterification

reaction between a dicarboxylic acid or an ester-forming derivative



10

15

20

25

30

35

The invention further provides a nethod for producing
a catalyst for producing pol yester by an
esterification reaction or a transesterification
reacti on between a dicarboxytic acid or an ester-
formng derivative thereof and a glycol, the nethod
conprising 10 hydrol yzi ng an organic silicon conpound
and/or an organic aluninun1 conpound and/ or an organic
zir m_co gani c _so

hE Lo Bl "o H Kol P8 BISod; SomPEhaPtol FhOVRlY (g orsanic
tl‘faﬂﬂmmmpmd fmatn otgayde selvielerinod havh pamtdﬂembf atsolid base

el ected f msllcon
s PSRRI BieFOrY Lo doBa Pt Lrae e g P g BB of
thel pamtitlss bF sebbdt leakd r dhhisi hnecbmd ialhemenndenndferred to the

zi.rco the surface of the particles of a solid
fi P e B 2 ng. an or gani ¢ 1 ¢ ant um

conpﬁhmdnvammhe for glaeyi prodideent methaldi folr piteilpa}ngiecbeealyst
fo (g base hgvi t he |nnegu§a?tt ayer.. Eueﬂepn a
5reprlbé?%edp?h§F t0 f ot ahi® BUt et Coat "Tayer* of "
trangetecif@aet@norebbidon nhetweoata | égperbm:fyltmacpdar or chesester-
a 20 solid ba e thod |s her under
fofi fh.c A B A el Te3a Tt Brfie ML b AdEopig g Prising
hﬁdhelyzmngnﬁm orrrgahhxe zshbmml dvaseousd prref/er adoh yorgagnesiluminum
I X drotalci.te. .Further acg ord
coxrﬁ) ourid ondptrh yoxag;am&mrcoo 1ven%omgopr da er réal%lchs%lvent in
wloiek seitedted! frsohidt h&egamjpl%rsexhﬁsttabwgtoofform aphange coat
noh drlc alcoho atic r e Sai1s
1 JPO SR 5 2CBaRS ThE BBl it begfiel P Ssiticon.
alginicom aﬁﬂezlrcmmnm on oélasoorppomtde)euée ohta4llysst twe elements
s RAUCHIM ROLYES! Blunu N B3 GEILLEAN 87 FFact HePlof the
anses er| i Cation reacti et wee i car
paamddemrofaa esltlér bheg,mang dhenvhb’dv@yzh@@af Erdni tltanlum
co%{}y(“u & ik ht%esgr ﬂl@l%ﬁger?lte 1ngﬁp(,1ha'tﬂé agtﬂ:}fes of a solid base
rol’yzing an r ani ¢ ani um comnpoun
hagriganile sohererbat riaWﬁr dihepegn |a119ed1mferaefédilhedelbﬁa§é fman an
ougl(e:ilsgggts? etrrl)%rt?@ﬁlc a%]}ci ghr@h SRk Jo@\{qu&f of F]&@Bhgmcles of a

he surtace o articles o base
solidebasrenThisnmfethodds lmwndes waelatedl ’gﬁstthw‘é grecond method of
thRQ98Gi0g pol yester 35 by an esterification reaction
or a transesterification reaction between a 5 _
di cakboxdingtathe inverfiorstles spifniarg Wepioferghly magnesium

hfd%%f?%f oqnqilyﬂrgéa)igﬂle tpﬁrt}fefi‘t alystaikgl vy ﬂl&t 31'11%9'!:1%1& the

YZI ng an organi c silicon COﬂ"pOUI’] and/ or an
01iagxmu&Qlﬁmsmlﬁumef@ﬁpbh’noatarlg%fr e oregesied Freomheingroup

coﬁQIHB dot Na BPLREIAN En Y MEAT 2l DLW ChnRardii Asc Ollildydric
algoohgls aggil(?srtepreferably the organic solvent is ethylene glycol.

The invention also provides a catalyst for producing polyester by
an esterification reaction or a transesterification reaction between a
dicarboxylic acid or an ester-forming derivative thereof and a glycol, the
catalyst being obtainable by hydrolyzing an organic titanium compound in
an organic solvent in which particles of a solid base are dispersed thereby
to form a coat layer of titanic acid on the surface of the particles of a solid
base.

The invention further provides a catalyst for producing polyester

by an esterification reaction or a transesterification reaction between a
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5 di spersed thereby to forman inner coat |ayer either

of an oxide of at |east one elenent selected from
silicon, alum num and zirconiumor of a conposite

oxi de of at least two el emenPs selected fromsilicon,

al um num and zirconiumon the surface of the

particles of a solid base, and then hydrolyzing an
organi c titani um conpound in the organic solvent in 10

' Le a [
ANBLEOTLIE PO bt G el Btg AP UL O00E HEd Bcol, the
capglent bemg |ebpernadfle t by dmrdrOém1dgoant hgamneanhceoacompound
a @8 afll kDR RAL GRS looty AL HABS: AR BAAIKEOBnconium
the i nventTon provi des a et or producin
cqonpylelsdelm eonprimiingovepaii ngharh @argoler of emgrlidi hegge are
r k
S AT e 8 APt In3} a2 HURPUL fn giids of at loast
ong grlswwindr istlestrd oﬁﬂromeasehc@n elumhpuar grrat igreonium or of a
&ﬁﬁ@& )éhd(ljé? 0RGkdeQ :%t o %%%ﬁ%nFé) Qieggecg‘i’{d&{asﬁhx& aluminum
ereo and an al Kyl ene
a!h%l?tlrmlynn@aeﬁsq ﬁgrfalﬁ:e @ﬂ ﬂg@mewrtlcﬂaea lé apsekdnasegpfand then
{.l al i ope
nifRLe Ay SESERRR PaRPA Kk T OB the \AEnilolyent in
whinkebhé @ﬁrtlale@d}f;a:sﬁldérbsa@|1mvmsatbally1snerfcgat prxsduidiengon are
dﬁ@b%&%ﬁ eﬂe%gqgt R4 ni du P%o&?ﬁﬁggioﬁtﬁ hSPELSIO8n AR inner
npose solvent and t he polycondensati on

cagatlaygs ot dhe pertiekpsttier eplad ragm the first. In
parti,guban;ciyhenyt hylk,sﬁaogl lyides useqlégsoah%r producing
solvent the catal yst obtained can be used as it is
pqlgestes| yc‘(‘«mﬂéﬁ@mg on PreBagigon fBr p‘i’]é@futlﬂ on cgmprising  a

blegll}ycﬁ%&?ﬁll{ﬂ) Whisedy ebpylgne .ghmeel: | §1c%9§o:95f115 h@cid aWy an
materials used. Moreover, the use of the cat al

esébrlémﬁéunbye@ﬁéosmrnét H@dlssﬁtetrh%cafﬂ%nltqa@mﬁareésthﬁt aromatic

d1@9§l§dygllf‘c t.;lelcpeta alyn e&emfg?mriﬁg %1%t1v¥ﬁh@@éofp9ﬁd’ea¥ &lkylene
excel I'ent in hue and transparency at a |g

elyerlyard shed gheldaralyrandansine therligaiget He the| Risserse of the

pSlREkenat Qfon EANIAN AALENRG AN Rl yester with foreign
substances or causing deconposition of the polyester

during the production of polyester. 35 6 Best Mde

for Carrying Qut thertkdeenttheMACHeiddH Nng to the
i nvention, there are nentioned, as a solid base,

oxi des or hydroxides of an aIkaI| nmetal and an
al kahbardeas t b nBlealmethad RE! Hisk nﬁn%n\éﬂﬁi ehy p@fycondensatlon

catam?:s otrepr(-)ox uci:%?g tprz)?§§s%fer 1(s)xtl)bdt%?ngc£ 1n t m ?grrnm oztJ a d1sper31on
composed of a solvent and the polycondensation catalyst dispersed
therein from the first. In partisular, when ethylene glycol is used as the
solvent, the catalyst obtained can be used as it is for polycondensation
reaction for production of polyester in which ethylene glycol is one of the
raw materials used. Moreover, the use of the catalyst obtained by the
method of the invention makes it possible to obtain a high-molecular-
weight polyester excellent in 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.
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| ant hanum zirconium thorium anong others, and
conposite oxides thereof oxides. A part of these
oxi des and conposite oxides _may be substituted with a
salt such as a carbonate. gcordingly, the solid base
preferably used in the invention includes oxides and
hydr oxi des of 10 magnesi um cal cium strontium
barium al um num and zi nc, and exanple of such oxi des
and hydr oxi ges, Migluge. CA QY1 5 AR e THRGRERI
hydr oxi de, cal ci um oxi de, " sttontium oxi de, barlum
oxi de, zinc oxide, and a conposite oxide such as
hydrA%@Mahgeto ATENGSLAGSE, BENGSEURLAYANGYL AR £Molid base,
drotalcite is particularly preferred. 15 Particles
sy el nemidgadcbxanieallipll spital gl goralkrbippl earthy metal,
md”lﬁHIﬂg'ﬂ‘b'wzah‘?&PaHf é&ﬂ%@éﬁ%e S 4ud %&BF%%E%f S@hMRh€m, zinc,
magnesi um salt suc as magnesi um chl ori d
lanjhgmasi uririoriame hemiuan apjeals ofhers.agndsegmpesite oxides
thébedt 0xlidles or AR G LREIL RN MLCIRI LBLIAGiHBERRRIUMay be

hydr oxi de. When particles of magnesi um hydroxide are

Sub%ﬁlam@édvvb@ zmaié@ﬂlﬁhl48zPrvgirhﬁnatﬁjee%@,cogémﬁlwoﬁl%ﬁolad base

pré"@&@]ﬁl’yscﬂéélal enMRARES MRS tinMddes HXidbkalhd i Bydfdsddes of
way, the aqueous solution of a water-sol uble nagne3|um

magzlepignd caleiamk ALTonkEyMph & e r alurp e atatthaingaped example
of LLOR oxfleONEd Hy dirBEes TRYI IR, @99 edatn@1t, hﬁa%h@@fum W&roxide,

particles of magnesium hydroxi de may be derived from
calghym g5 dgofirea tive roxésanidun ﬁévierr&ymbéxb’@mﬂé‘rd a composite

ox Rt auRRd kY HRk¥ENEALNT ARRLY 3he8d € RAMAMER hydroxide or
obt ai ned by neutralizing an aqueous magnesi um sal t

hydprtadsion inPertighlagilx aretermete hydrotalcite used in the

i nvenRbtehed SfPhekaEskny KRRLeSEN8d Bytaihbe Tol levhiide, by
general formula (1): 30 M2+1. XM3+x( 2An- X/ n

neginalighag i appeogefstesone! |ae‘é(§{c%ﬁ%1ua¢1)l%av%%ﬂ9%%ﬁa ¢ such

as| PRgHeLREL eehloh QB Mi2# 2 ARiudNHitPd e wilBt 2BeR0k£1S &kch as
| east one trival ent netal |on selected from. Al3+,

sodigm Jheivprade A AEARARE afheiekyt BRYFIRHRGIT & erbRgREFIWM

hy8f&IH8042Whe@ partifdB2of and gEbium H?@ﬁﬂ}ﬁ&etﬁlﬁe wiltenieal by
of the anion; X is a nunber 35 sati

S
nepbiAA PSR agugous Goltio gl i Faber- Aok I%%%?%Sﬂyfrhaa“ with

antd1Ra¥i irf ORI ¢V|a9nt}9e fqltcu? solutiidbl iaCihadés-séldle magnesmm
hydr@talcﬁgg,pre rably ied in the inve tlon IS Pth
saliyaRord kel ipa ReMER e dph EhREame LS. o5 RpeaRt them

nugsbéﬁﬁaedtbtmﬁmmhguch hydrotal cite represented by the

gen%rhe pfeuqtrlc es o%l Iggnem Irne ?rrd?g)l(}ée may be derived from any
source. For example, they may be powder obtained by pulverizing
natural ore or powder obtained by neutralizing an aqueous magnesium
salt solution with an alkali.

The hydrotalcite used in the invention is preferably represented by
the following general formula (I):
M2+ M3+ (OH)2Axm * mHz0 - -+ ()

wherein M2+ denotes at least one divalent metal ion selected from Mg?*,
7n% and Cu?t; M3+ denotes at least one trivalent metal ion selected from
Al3* Fe3* and Ti%*; Ar denotes at least one anion selected from SO4%, Cl,
COs32 and OH:; n denotes the valence of the anion; x is a number

satisfying the condition 0 < x < 0.5; and m is a number satisfying the
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5 used: My2+' - xAL3+x(OH)2(COB2 )x/2 nmH20 (rr)

wherein x and m have neani ngs the sane as those

nmenti oned above. Although such a hydrotalcite can be

obtai ned easily as a producﬁ in the market, it can

al so be produced, if necessary, by a conventionally

known 10 nethod, e.g. a hydrothermal nethod, using

proper materials. A coat layer of titanic acid is
co%@ﬂﬂﬁp o the surface of the particles of a solid

| ncan organi c solvent, i.e., a reaction solvent,
accohdmmgnmuhntHbefhy$mnahmhmdr@&14Mb'umubnmﬁbﬁlnaﬁdﬁonis
irkher ok agrs- 9Xi MA@ ahnl gagh.2 .

suf ISR in ARG ) O Ml 20 GHIAR, Bhaar RIE0:, i
sugh rlgohiotabcore o preseobgb iyt ehodege raf f@tmuhaﬂl)twopreferably

ghenents selected from silicon, alum num and

zirconium and then an outer coat |ayer of titanic
acid on théMghneAldQHDHEEr df= t meHp@rti tlEBR of a

w}?e%ir? ;P%%? & 4 T8 ggs aﬂaeors?ﬁ{%' G50l ‘C’?%”hlerﬁn%e’d @bove.

olven accor secon
Althmgvaoh mhydp@t}admde Mgt betdbéamﬂﬂeﬁ@wbﬂ ast hepdgghile the

mﬂ(ye\feﬂt cgrg al? %%%%e&n?f ﬁﬁée%%‘é?}d n}ﬁx{‘ﬁeng{ ly known

COﬂSIStIn ti ¢ hono rc
meghpphatd. @ h{}'dwher,mal coidlod, ulfmg mq}f{maﬁﬁt@l‘r}rﬁlf%hydrl C

| coh f h
?O;:%&U?J)at %v@h%f%g ac?tpvﬁl A %fiO?Zthtaen&ﬁfgg{%g?%agartmles
of & splulabbafn 1atam91gm1@cﬂodv¢rgﬂ y;¢-erapLEgN @flvwcrﬁccmdmg to
th@lﬁxﬁtﬂ Fh(ﬂﬁ%@ Iﬁv%t‘fﬂohﬁfﬂmlﬂﬂig@r dogk 1%)§r|§{ma|1ﬁ1er of an

propyl al coh
0X1d§0mf0[§$7| I%Séoﬁ@la emelb‘ijts}ﬁl eefledofim efigoe gig@inum and

zifd8Rfhim {1 ofth ' Ebgltg otﬂ&jﬁ[ h§ a@ll%ggplthic’eleﬁf‘é‘rﬁE‘.a&'lé/cted from

rep resent ed € genera fornmul a
S11i1qq3m\/(ﬁlgm1ggm gmdnquq)@yquepﬁ,eagﬂ cﬁ@lgnoqm Puder £PRh AR opE titanic

acﬂ:sﬁrtqil'enigﬁbé’r co%)fqggbie%fcﬁle 10?\1—.% Bh%tédhcﬁ'btﬁ}égrdr@ formed in

al cohol's 1 ncl ude or exa e, | ene a
anpp@@@m@néogey]ém lLegjri MW}%éoéY%| acepiging to the second

métﬁbﬁ%ﬁh@yixﬁré%tldﬂ YCRLcordthe B8 tH@hM\?&mgHS@lﬁé %Bgamc solvent

catal yst of the invention |s obtained in the form

is ot leadti epepeieste t biapdhe POURCVYSHHARS 0§@1u8rﬁt1%ﬁwqq#§dflc
al&%% ¥ah MeldatidusPRnsed14RESI . As the organic

solvent, an aliphatijc _dihydrjc alcohol is preferre

and Thenglighatig| v@aphyérmhwb?leﬁePr%ﬁsrahbﬂmé%t‘resefl by the
geREMATEmula (1)

R1i—OH
in which Riis an alkyl group of 1-4 carbon atoms. Accordingly, examples
of such aliphatic monohydric alcohols include, for example, methyl alcohol,
ethyl alcohol, propyl alcohol, isopropyl alcohol, and butyl alcohol.
On the other hand, the aliphatic dihydric alcohol is preferably
represented by the general formula (II)
HO—R:—OH

in which Rz is an alkylene group of 1-4 carbon atoms. Accordingly,
examples of such aliphatic dihydric alcohols include, for example,
ethylene glycol, propylene glycol, trimethylene glycol, and tetramethylene
glycol.

The polycondensation catalyst of the invention is obtained in the
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solvent is not specifically limted to those as
exenplified above. 5 In the invention, titanic acid is
a hydrated titanium oxide represented by the genera
fornula TiG2 nH20 wherein is a nunber satisfying
the condition O < n <_ 2. Such a titanic acid can be
obt ai ned, for exanple, by hydrolysis of a certain kind
of 10 titanium conpound as described later. The first

forqgtoqoag d?sptetrlgl% rﬁnlbéeod’] o? %qpcgllg%%% Egﬂ)’eglt ya%{c{]gh@@atalyst well

an organi c SO
dlmxwhdriémewml esAsoﬂ:ha Qaf(glandc bals@ntaae disipeiis el hy Reicedlpohol
| T t
is {p?efe?g% a% &’@%h 1@}‘18 ?E%l lgalgg%}{;{)ﬁeg{r grbeQ{‘ Igg\lvg%'%éacg@ oquanlc
SOb@lellySIOth@BCﬁIQBdIUChngtﬁﬁt@@h?%&@ﬁx@yﬂp ied above.
est g ' fﬂh%atlhggnglggct *: %Qn zﬂu{ir qgsﬁsgl%;d'rgté:t?t h‘BQmum oxide
reac bet ween "a di carboxylic acid~or an
reesewmted)ﬂ)mm gubarelrahlfmmutaﬂer eof and a glycol. The

organi c titaniun1conpoug qﬁié§ not specifically
limted so long as it as’ rol ysabl e organic

wlggredmp n iEhaisiumbex sahefy1lngmhtee@ndot10200 speci £i ¢ Sevslsa titanic
acpcytcatnl %nbbll!&hg&r%?{‘ o 0 tl t 4 uﬁgllsy dfsgd &QQ{}Q kind of

thers.” "Sone exal _ etraal OXIde
tHW$abHEcmnn¢wm®an CB&&&&B@H‘ tetrai sopropyl titanate,

tet rﬂ‘?ﬁhﬂ: e RBAT ?thte%télrv@ﬁl’ﬁ)l 0&%{#&%@@%@21@% organic

tetrap eny titanate ans_ and o hydrolyze
tittapéunr eapeund farinupnsorpoahignt 8 whishapanigles of a solid base

arg Qﬁgéél s&al élﬂér%ﬂ))mtrs ?grm%ikoétt Ay rTdadidntc R BhydRds BYace of

reacti on e organi c titani um
theomqaﬁmiels iof pahal haed wetrhbmr@rndmﬁea caplist for producing

Kby 15y %ﬂcgsge'}ﬂ‘lcétﬁ h SregiRgudahst 9 QY%Q&éﬁﬂcgﬁon reaction

gani ¢ “grou fe organi c titani um conpound has.
beBer@ausfe dumboayleﬁ@@lfbforse)ntqst@nqumnmg derippban thereot and a
gikddiani um conpound is four, the theoretical anDunt of
Wwat er necessary to hydrolyze the organic titani
conpbmarganicoiitanivimeemipunsl ssed He %%ﬁ’ﬁm'@ﬁa]tlﬁehmlted 50

loﬂéQ@snitchtabteﬁmyﬂ%%%wrb‘kh'lﬁfcdgrms Thhé e not limited to
i hvention, thé anmbunt of water used to h drolgze t he

spgeiganpres, thutdatammabipoaadkoridalis refaathy pye¢ garons others.

SJrﬁ@%§ah1 15@[)19§hé 'ﬂﬁaﬁ@@ﬁﬁnie@{la%xicﬁeuQﬁEl%nirﬁzllﬁdlé ai!@:'r Uﬁﬂample
nmpoun used mor e. However, wat er g used

te fin B ] \V@aaﬁﬁﬁan%etr@h@wdn%mﬁat@f qPerclo ﬁﬁyhé]daflﬁte and
tel @ HRBLRkNNGHatdi spersion of polycondensation catal yst

! ncrﬁgggg arllede%eet%%ld)s/'toA%(:y%;gllygel%e organic titanium compound
are also not specifically limited, but it is readily hydrolyzed by reaction
with water.

When the organic titanium compound is hydrolyzed with water, the
amount of water is such that it is enough to hydrolyze the organic group
that the organic titanium compound has. Because the valence of
titanium in an organic titanium compound is four, the theoretical amount
of water necessary to hydrolyze the organic titanium compound is four
times in moles the amount of the organic titanium compound used. Thus,
in the invention, the amount of water used to hydrolyze the organic

titanium compound should be usually four times in moles the amount of

the organic titanium compound used or more. However, if water is used
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water is usually used in an anmount four tinmes in noles
the anount of the organic titanium conpound used. 5
According to the first nmethod of the invention, it is
preferred that particles of a solid base are
di spersed in an organic solvent, and while the
resulting mxture is nmaintained at a tenperature of
5 100C, preferably at a tenperature of 25-85C, an
ani ¢ titaniumco oun in an anount of 0..1- .
L B2y b R U AR o IR pemabre] P B gbtained
dlﬂmrt;sorbyf fiﬁ)lymngémisaﬁoﬁ hetadgbft dldraseeaanded/]/assiy alif-‘secordingly,
dd dto e ture, and necessary, .an a
2503 yebaly oAt it o RERSET MRS phoutng, of the
orgmemabmnnhﬁlemg@nuﬁdhumanlun1conpound S hydrolyzed to
forma coat ] a i d on t.he surfac
o AP E&ts (VS SRt eRR 6 BRG Andfhugs, T s PRBeRd that
papmlclﬁsomﬁjﬁﬁshﬂlkm%ecﬁbahyﬁér@fd ivhen iomy entci szﬂvénnﬂ' and while the

reBRGHLF ST o R E IS o han FEmBETUBRE s> 4007, pleforably

atcdi S@ﬁpétﬂﬂrMIMS‘i@,CM dmggntcotlsamluna cnmmlouddam an amount
the partic

ofrﬁa ngigg%%%\éie}r‘g}glf ruiln:“t&rmfs {fshelfz in rei&ltwn %361 rrgjcat}ts by

I'tanic acl
weﬁghﬂ.cilf- Blﬁ)e rmﬂids blayge V\em@hWaterr taee nBdddd TioOkhé rmné:luae,l emd if

to 100 of_ the particle spl i .
ey 8RoBrR LI AE 0L e Pae e ALt i Juthef FRAGE thereto
thlayech}otlyasbsgamcttn’uamlam dompoanétls dlyahnl:kzed tgstedm haoat layer
of%xtamc acid § h%ss#]rl%gceaﬁl k dtlglt %ldet %{I{;ﬁ)%l ? lfSIﬁ'%ﬁps way,

SN T hECEsSar eSS e
thprmﬂymn@mltmstmlm af nled mmentlhnsfowmdscn@‘ eplysgter is
Oblgelrl’lee ldIlert tofOtI'he ff %S(Il ‘lelsxgﬁ)rﬁ]%e%qg otﬁ]l CQ{‘ ryiﬁt ﬁtfent is a

& nventCon. T it FPY<t ol ylondensat r oh cat a
dlmertstrm mmhnm onAcc@Sdm&m sheh ampebhodistthendoned [adpge, the

pa?tlciest 8‘1{' ogl gaéesrgxgéﬁ at n%ng{t @gﬁéxsfdf%’n MGE gﬂgnﬁd"amd in

e solid
anbasmurtth@f Orleéulptarmag mowcgimtdemstarm@mfc’at(&i ystrefafdon to 100

paﬁgs ﬁ? ?g%r Io%%thmeﬂ]aﬁfctléénok% ?Jﬁjd bBQ Ia%e ot B, M dess the acid

ul-ar pol'yeste a satisfactory
capanlwel,echrvuheyhy@mlrm, mﬁretr apighel awteﬁ acheisnerhtfosfexample,

t h 0 50

d g gﬁ%&d@%%@& sB aﬁlhio%?qsr%%gap@e%&e@gﬁys 0
weu ghite @blxdmedsobadoba@éalmcbnrp@mdmcmg o)fo tyéﬁéé?med in
th?sc%glys 1§%§¥ r¥ﬁd %ﬂeﬂ dBf %uﬂfé Qﬁs@fpotlygormlrﬁéﬁﬁto%r c@yst of

colo e resu t|n ester due to its
the h]emmtm@egrlauahe cfmrschQﬂ'}@OééSN%P% raatglyek| ef. ke diygntion,

wl?efn ttﬁ(? anﬂﬂlr}’teﬁ &le cg’a'r:l: ﬂé@%ﬁﬁ%@%ﬂ%t@% 0t thﬁn _O 1 parts by

I nvention conprises hydrolyzing an 10 @ganlc si]icon

weighpdunterand odrTisk peyyd@ioc parinbiuneEdhipeliihe sodvdbase, the

resulting polycondensation catalyst has a low polymerization activity and
fails to provide high-molecular-weight polyester with a satisfactory
productivity. On the other hand, when the amount of the coat layer of
titanic acid is more than 50 parts by weight in terms of TiOz per 100
parts by weight of the solid base, decomposition of polyester occurs easily
during production of the polyester and coloring of the resulting polyester
due to its thermal degradation occurs easily during melt-molding of the
polyester.

The second method of the invention comprises hydrolyzing an
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an organi c zirconi um conpound in an organic solvent in
which particles of a solid base are dispersed thereby
to forman inner coat |ayer _either of an oxide of at

| east one el enent sel ected #?om silicon, al um num and
5 zirconiumor of a conposite oxide of at |east two

el ements selected from silicon, alum num and
zirconiun1on the surface of the particles of a sol

or ﬁ% s‘}g: %ESQXH&OA%%P% z{rgi%nél:{l\hntl nﬁ lt!)mpound and/or

or gani ¢
anptmgamt esxcghnanmlmmbulkmism ha\nrlggntmeOHVﬂnénn @dathlp@yélrcles of
ﬁ&ﬁ%{ $90. & éi%r&ecg 5{}@ %’?% O{I{He%”co%‘dtlﬁg 9&%@ of an
ayer o |ta ¢ aci i'nner coat

oxuﬁe farati d¢g ofneca edoheut bedestedhdreby sphen, dlahgmanum and
zu%%'ﬁ?ltu?ﬁs& o?r Q&@?H&tg%x@@é ?Sattelrealgy tHo ?t%‘ﬁ?er tgls%%dtgﬁ from
reacti on or a ansesteri| I cation reac et ween
sild¢arar dewyiniven sgidd zocommmesire the fsorrfd asgofdthd wartioles Of a soli
e f d I an|i [ i :
bapfiebBR R Y ERe ol e Eh AP Enblh SR ARIREN e organic
sot:mnm@@nwhm@edhanmrmﬂ% péau sfqlnfalblaye havingdhgdnpengoat layer
V. I Vi
thgpe%\ﬁ ];_ap@d? ﬁyr%& t)ﬁ%?g!))?t f?er " e Lﬁg?%togwggt %f tR}ﬁnlc acid
onotrltemmelrl wat dayer g%elde asrintﬂ@smfgaaﬁmled diabe crereby providing a
oxi.d r.al y
cafTREIR RMTLOHT LAORIARD TR ofeb AN AEARHBEY or o
trgngestenifientiopr opasticle betwianconi divarPexiidwcdki ee.an ester
foﬁln‘rﬁg ggrltvgglv%%gl%QPOfr@ﬁ&]gdgl?EOlt he invention, neans and
ods to ro yzet e or nic SI|ICOﬂ COITpOUﬂd
t he ?Bregammualsaﬂmcrmmlé@ﬁp@én&w 8rgame adpgHALE: compound and
thé'zﬁ?&ﬂﬁjﬂm E&HSBHHE{ Wl ?%éﬁoﬂ%eéﬁ&%‘lff ﬁﬁillté/d kb MbhEths they
ese organic neta COfT'pOUI’] s aré readil )4
hawgdhpilydlzeally pegrnicosronipsh dBovwavers bn whe ofapgample, it is
prRARES Afatl fash% fl GrihdA0EHD GRMAQMNdadefHel QPFhic silicon
her el nbef ore W he organic silicon conpound, the
compgamide @Jumﬁmm lsesmjtﬂm@e o @hwg@nﬁeC%WanbuFﬁdee as
th@%‘?@gﬂmallﬁnm%@t)ﬁ%ﬂ tth dVe{r@bniurh N8 paEFYMIte @f zirconium
wat er 1s such that i's enough to hydrolyze the
n-bygaafle: 30 group of the organi ¢ netal conpounds t hat

t hem'aa\&ﬁ thENSe doMRORREh6@lof tﬂmlﬁ%n@fonmﬁ@anmgas[ﬁaﬂyods to
hydr ol'yze the organic silicon conpound

or
hYdF@]é’ﬁ'iecthfl pigawie mildentpeemacrads she orgaple ?W%%% qoppound

or AU Lfic tAE 0 Q182 B8 poRha! aORPMAL: @g@@hflcmly81lmmed but
t he |nvent|on the amount of water to be used

thesriPsEyRE FIféabrgmmoanss| Fisore by duitFobrzednby diegstion with

wader Zh! QRN AMeCRAMRRMR M S figd lds Rei cUsYAh 1w f@WpdudE sndrtioned
nol es the anount of 11

hereinbefore .

When the organic silicon compound, the organic aluminum
compound or the organic zirconium compound is hydrolyzed with water,
the amount of water is such that it is enough to hydrolyze the organic
group of the organic metal compounds that they have. The theoretical
amount of water necessary to hydrolyze the organic silicon compound or
the organic zirconium compound is four times in moles the amount of the
organic metal compound used. Thus, in the invention, the amount of

water to be used to hydrolyze the organic silicon compound or the organic

zirconium compound should be usually four times in moles the amount of
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t he organic netal conbound used or nore. In the sane
manner, the theoretical amunt of water necessary to
hydrolyze the organic alun1nun1 conmpound is three
times in noles the anount oflthe organi ¢ al um num
conmpound used. Thus, in the invention, the anount of
water to be used 5 to hydrolyze the organic al um num
compound shoul d be usually three tines in noles the
th%%ﬁué)fmg%q %rgggﬁﬁdnﬁéeed O(E‘OHR)QHndIHS %Ean{@rn? ner the
se of any organic neta oun
thevmstidal amatwent péwamsedecfnssany éﬂdesisph@eamuwgamhélummum
cofFRURN B (HALLGidh 88 NG I tﬁJ]%m&R{tabp%ﬁedc}%Q% S laPfpinum
pol yconde ensat | on cata yst 1 ncreases need
compoondi ngdds, Thushi theénvéntine, thgamanni of wher to be used
C [ r
torRYBRADES 305 bRl A Ein gl SR AMENIRAE e WG Bhrce
timepdntmolest Hee engamtcofndteabresoiponnth] eoraproynd heedggemore.
e . onrga I [ [ :ley,
H@ke 1 inOfAAULE, QUYL EOMPANRE: ¥AERNNKS, UOUR! Iwater is
useheimrgantxcessival aourpdunidheusegouns qtﬁc@@trt@lt mgmynehein the
0b§§1 ﬁd dq%é}%gorpfoft ?glfc'aylﬁghégﬁon' Eaﬂaﬁy@tr qg@fera%gs hbadlessly.
base are dispersed in such_an
Aqughrmgdzy siol Ylenrcaas of bt dgaede aboven camaowpd| and fiBe organic
r ' Eﬁ%&%&%%(ﬁ
iSR! B BpEhlL Fodedy TR ALIPL BN P phOERERL ol Qhimes in
mfdlegéheca@pupémf t&w@nwmrmd ivpe tah comarndfand 3 tbsr(ias‘-"%‘ng the
%ﬁﬁhald 11{1%5 l%g Sbv@%ei rl]S el alllyonst @ ih0Pn PAhbSnPYhree
e ase and/or an organlc al um num
tlm@mmeﬁﬁh&rﬁm%&hpf e erpanigapealppmpaugit ueft er ns
!ﬁ?c%géuign th et 50t P 1O RabE $hRYiMRInGn, Oft fsh@referred
SO|I base and/ or an organi ¢ zirconi um conpound in_an
thatroantictds of a0sqdit besoypracligpersed in snpk agf orgaupcjsqlvent as
m%ﬂlaﬁé@r‘aﬂ&elo&cp%ﬁﬁe byh ek ot hh8use! isdrhageaidrd at a

water, If necessary, to ether with such an ?Cld

temarearywie of AnlQ°kal preferablyy st enirmapeaigggcPf per85°C, an

orEQﬁfc' APeEA’®m M E LHI8H dRobhe ofMXEHEr &b d@&re‘i@ht in terms of
ydrolyze the organic silicon cogﬁound

Sl@rzgan‘l‘i atgpnrion p@bt;epp@(mydn%iapg ¢ selig, Iq,;mi/or an organic

al@ifif QR YBhGRIRRUDE o RSf &ROW Eprlnﬂﬂgg)a&*%s B NRJighPah terms of
l'ayer either forned of an_ oxide of | eas

AlePerinireladiontiod 180 pavim &) resght & U dafigngase andior an
oréiaﬁ&ogillégh%moﬁoﬁpﬁﬁﬁgoﬁi ta& %’fﬁ(ﬂﬁatoﬁ)fai 2be§§its bw)welght in

ements selected fromsilicon, _alum g rc % d
tepmst He ZrQarimageketism $artid pastohyawels tol g& & s OJHﬁ ase an
W&d@?n 1@%&&%§£r390ﬁ$gelt1@%erwﬂt§ shem ned QcﬁdSUQihlpﬁtr toarch@salkalii

a solid base thus . havj t he inne oat e
caf Mo ST AR AEPOHESN e TP ITEALO o RO Blod: Mot hen PRRE o 25 t0

hydB8Edeb@He 36r1afiei figkeMecorhpeunal yaandenhat 61@anic aluminum
co(l;nal}oallxlndetanfd%r e‘:agdgrcgla?lgic pzcﬂr oensﬁnenr clo?npound thereby forming an
inner coat layer either formed of an 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 on the
surfaces of particles of a solid base, and then an outer coat layer is
formed on such particles of a solid base thus having the inner coat layer
in the same manner as the first method of the invention described

hereinabove. The polycondensation catalyst for producing polyester is
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12 obtained in this way according to the invention.

That is, the inner coat layer is forned either of an
oxi de of at least one elenent selected fromsilicon,
al um num and zi rconi um or of*“a conposite oxi de of at
| east two el enments selected fromsilicon, alumnum5
and zirconiumon the surface of particles of a solid
base in an organic solvent, and then while the

Obgﬁ%ﬁe@d% IRl U a|c§om§tt§|tﬂgqn9£nﬁont emperature of

preferab erature of 25-85C, an
or gdPhet ta, tthﬁrlumec sapb ﬂ,msorsn ¥ formedoeithenpf gnioggde piratdeast

Yy e\i\&hgﬁ£ étﬂec &l (flﬁf s-lﬂcg% ' ngrﬁhﬁlﬂloﬁnﬁo zmgnmt %r of a

y wel ght e so ase wat er are added to
com@smqmrde ofamt:l l¢gstrisce skamentsaselaetied Bramilsgongralyminum

rRﬁ%?rc‘aﬁhﬁ!nyéﬁ ﬂh% E\lilfftalggrofagglecgcl%g cﬁhg éylfg tt'; e ﬁlhgﬁe(méamc

e organi c |tan|unrconpoun form
sodvergut endcddien aybtleofthei taganic as:trlm'enh rmemmnéﬂrm@éatat a

hng%%t to'}e5pf’dd°'cc'§§ef%§aﬁ‘iys%' g@aﬁgeréﬁu@eew@%@ C, an

efore a first organic solvent 1s used when an
orgBnimhidantwat coapenni sirf @rnrreéncnmtpafr 10 E15@s paftsabgowpight in

tepﬁ%eo@'i‘i'oé ﬁeﬁglﬁglono E(g alrﬁ()c péQ{SV %S}t Wle?glrpcs g8l twl eé'blﬁf] base and

out er ayer coat 1s forned on hé | nner coat a er y
wfedr ey 2ddgd e bheyamixsure.t and uﬁwWﬁﬁWd aﬂrﬁéldsé@Pﬂf]rdS or a

ba%(eg%Qté?lyéP' MeRhriterNQldRaCesSaid | MitiG SR raBy Bfe organic
first ofganic solvent. In this way, there is o t ai ned

tiniBmy compensdt iohydaelargdttor frrm 20 préRIuEPRl Laver of titanic

acP@LUEHE R doll® 1595 Ofh A Qiﬁ&%é%‘f%ﬂsdﬁﬁ Ghsé S
conmposed of an__organic so?vent and particles of a

sol i 4 meerdtionsd hgrainpeforsr wsiipyt saghe sobfenitnigepseoyen an

mh@i/e(foa@ fher of f@f‘m@&' 88 ?&rt@élegeﬁsﬁa QpBdehgfEMnd a second
sel ected from silicon, um num and zircqgnium or of a

OrEBRi0SPIVEng I diseds When| gaswutendayer eaghis igpped sy the tnner

farq 8t by Mydrdl Ui Aid ¢RI B AlldoN T second
o gg gfqg'gyﬁgﬂhg ht g?%?he solﬁd basgﬁﬁgnd 0. 1-

OTEQP%CSSQ}VG%FFQHP‘; BECHTREHY th5tsam e g8 the diTR PTERNIS %‘iﬁ?’&t

aci diponpiheyhpnenefoal bBYAheal at pelRANEGELS RS catalyst for
sqQlid base inrelation to éoo parts, by ge: ght of the

predpriRe RS es Tt (AN dorre AL &t fiswersiedl [8ECl g3 composed of an

orRARAUEHINGnP Qt'nBﬂeﬁ Eﬁﬂicl@Qtrﬂ" dedlidn astehh§vM@V 1430 bﬁfﬁuﬂﬂ eFeight
referred to as cond 3aégly t for duci n
e éﬁj

of jgnoespat | aw&rtb%o 2BJHd §ﬁ8%%e§ Irlﬁ%ge]@iis@td from

siliher afudh 1B Odn @i RBhi@h 8P 08X demPlostl dHAStofOAL least two
el ement selecgfd fromsilicon, alumnum .and. zirc nlutmlo0

elgpegfs gelegisoiions siiode AR UFLAEE Al BnEhf&lation

pas €l 86twighli radrohsi ddlPBasd@l and oursanshrzh rb@roﬁbightl crf @Uter coat
oS0k %5, MG CRSaPSE KBl B JiSeh gkt o o
solid base in relation to 100 parts by weight of the solid base.

The polycondensation catalyst for producing polyester obtained in
this way is hereunder referred to as the second catalyst for producing
polyester. When the second catalyst has an inner coat layer formed of
either of an 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 less than one part by
weight in relation to 100 parts by weight of the solid base, the catalyst

has a high polycondensation activity, however, the resulting polyester is
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35 has a high pol ycondensation activity, however, the

resulting polyester is 13 not inproved in hue. \Wen

t he amount of inner coat layer is nore than 20 parts

by weight in relation to 10 3parts by wei ght of the

solid base, the resulting catalyst has undesirably a

| ow catalytic activity. On the other hand, when the

anmount of outer coat layer is less 5 than 0.1 parts
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ens at thée resulting polyester
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b)I Qreﬁél?c 11‘[‘\’%& Qf lemrfquﬁoﬁ%dy@é' %91:@'3 weight of the solid

estefification reaction or a transesterif Pcation =~ 15
baseadt | dhebdranmemsa thie dhboseaulingcpelygstein decomposes during
poGE$$oq{d'en%55‘J]f) hepr?({ ﬁ‘laﬁhaﬂlarﬂe{teggteﬂnﬂaﬁpQEQmQJat' thd Resulting

esence irst or the second po ycondensatl on
pcdm ey de cdl@s@cﬁ idyedt catiran al Akt oridic ago p ol urias imnelé e pldhane-

elthﬁ[‘ tﬁgtﬁd%%r%rgmlﬁgcga? Q&'ry E}ﬁ%nﬁét t®Nhe invention

catalyst 1Is tained 1nt ormo |sperS|on
coptirpesse dondueingr garfsdesibicativn aeRPHA dapatipgsestyrification

Lte:ﬁgﬁL%%gwE&?r g RiSAbbRatic t RE dCalralyStetaP then S HdrPFative

condensation reaction as if is or after it is
thereeft exnd o2 agleqsdr dpr ithee Presprent¢fatthn first (ge the second

pdl?&/ SR tioeX AM1§St ‘afes&liﬁecg'%QOXWC'CGrcﬁ%gdtd Rk UG®ention,
hat1 c di carboxylic acids exe cinic

elglgeldthegfllgﬁtaplr ¢hagegond 1ol e@sg@pa c‘a’ﬁalyst 1s 0 tained in the
fogﬂr %?@Qﬂbﬁérs@%yédn?p@s@dd oﬁrhq'l thebhieshBfedtOhAlNEhe catalyst

i vati ves such as dial k esters; and aronmatic

digperseBox hereinci s thrbny |ef i eafabyst efapht P jusedci fpr  the
pdis@Rhah o nard £ 8 aBaPhE Rl srer idieaihaxy! ﬂocaﬂfiip@)roprlate

and their ester-formng derivatives such as dial kyl
coggefratiom the present invention, exanples of the

glycql el Hﬂ%n%IdWl @ mifed! l%o'the PHothereligl el | include
di et hyl ene g ycoI triethy lf ycol , butylgﬂ | id,
alipfadd daﬁ%jerXA’ icy BPisiReRBTER eh Hofucchpifngciheslutaric aci

ad@pAPLES Y dedeabBearlOkyBYAMRI®, aadoNBicie ester-forming
di carboxylic acid ﬁch as tere g;hallc Clg
dqrg%yefﬁm sychy agy ‘i’ﬁ’i esters; aromati icarboxylic acids

exemplified by terephthalic acid, isophthalic acid and naphthalene
dicarboxylic acid and their ester-forming derivatives such as dialkyl
esters. In the present invention, examples of the glycol include ethylene
glycol, propylene giycol, diethylene glycol, triethylene glycol, butylene
glycol and 1,4-cyclohexanedimethanol.

Among the examples provided above, for example, aromatic
dicarboxylic acids such as terephthalic acid, isophthalic acid and
naphthalene dicarboxylic acid are preferably used as the dicarboxylic

acid; and alkylene glycols such as ethylene glycol, propylene glycol and
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napht hal ene di carboxylic acid are preferably used as

t he di carboxylic 35 acid; and al kyl ene glycols such as
et hyl ene gl ycol, propylene egcoI and 14 butyl ene
glycol are preferably used ad4the glycol. Therefore,

in the invention, specific exanples of preferred

pol yesters include pol yet hyl ene terephthal at e,

pol ybut yl ene terephthalate ponproperne

G P e ELAEIY FIRIRSR DAL, oy e
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of the f ['ow n
1p¥ edlieeilogmang oimnmbew @ - thei gllytobbf dtmestecdorming nigrivative

f ti ET di t f
e e LT
1a@wdlandedtgH#@ohﬁH@pkmsﬂnWedabyvethyIene egcoI and

subj eg};i Jrg? %loi)ga%rtr?x[ ﬁagseentt rchpact grtgnllg eirtra]%hthalate

t he presénce of ensat
haisgbeapaptrdnced by Iarng'ho éfnq)écrléum trwthytﬂel ad npgfhpdstognprising

p%aﬂcfﬁgdz?%v@%q hﬁﬁ“%@fﬁ(ﬂ\@élﬁ%&r?elaggnnam I_%?jﬂ aforementmned

ﬁB{ISIng ucli n or egol ng
nbb’eeudle:ﬁcmsgmﬁlzatlehr gbmerdlgamhoarwhrcngcmeepresented by

t@fé}f ﬁﬁﬂtc' %Gﬁﬂ %l}l-FT b% Gedi’ 28 xee%gﬁgéé : Bﬁebﬁg}dgge B1ycol, and

di al tere ate represe
Sﬂéif@pm&réhat ehmmea tOgInyfdeOﬂmneieeﬁtaednbyn etthiey pepgence of a

p%llﬁyc%(ﬁldengcongl{@tgﬁ;st%(ie}eﬁe 1%13%&111&1? aft a high temperature to

ensation In resence
yp@rdycon BSERY ofltdatal ﬂeslredmdecrleau}ﬂrgmfmbmnmd a method

cBhlg)l?léﬁEHﬁroﬁthr?g tl%é('tﬁledfopgéﬁﬁgtﬁﬁt%& h, QOTvzlﬁopeec%'lﬁledvmght

nmol ecul ar wel g ventlon ester
oHgoMEY @naéermedthmaﬁcr@nwmtme@hBHfﬁ;ﬁrbybe t@@@aqeatemfwtxon of

aPIQSMUGH n@r@ph%ﬁ% e&tﬂr%&e ljoht, QlinQeRBr ¢ g?&};@dﬂym&é and a

the foregoing B above-nent i oned direct
gé}éﬁﬂérremréawf@ﬁ rbéaéthsdﬁneoglxcphngedt enbfectiaxg dhe oligomer to

d@%%!%nd@ﬁgaﬁlaﬁn §ugieecp1‘e§9n$@%f0| ' %gf%onhgnggélpnsgatalyst

ycondensatlon in the presence of first or
u§1§6brﬂj higly| Yacowde nsla e bwlbé@ewgrtw thei¢ldyepelyepter with a

duhged olRe g VREHHY at a high tenperature in the
conventiopal | y known manner as descri bed above.

Iso in thé invention, polyester having a desired molecular weight
can be obtained by producing a low-molecular-weight oligomer containing
the foregoing BHET by the above-mentioned direct esterification reaction
or transesterification reaction, and then subjecting the oligomer to melt-
polycondensation in the presence of the first or the second
polycondensation catalyst of the invention under a high vacuum at a high
temperature in the conventionally known manner as described above.

For example, polyethylene terephthalate is produced as follows.
In accordance with an ordinary method, as conventionally known, a low-

molecular-weight oligomer containing BHET can be obtained by feeding
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For exanpl e, polyethylene terephthalate is produced as
follows. |In accordance with an ordi nary nethod, as
conventionally known, a | ow 35 nol ecul ar- melght

ol i goner contai ni ng BHET cad®be obt ai ned by feeding 15
di met hyl terephthal ate and et hyl ene gl ycol together
wWth a catal yst such as calciumacetate into a
reactor, heating themunder a nornmal pressure to

I
OsRARY) PR RRRHISn EhRRLL AS CTRLA L Lfargg v
asdeqjcagn oefcep@ilwnmol zatnoprohethagbthain gorer 4 smmmﬁdl Bnessure
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condwctmi sodempredirgei JHte macgmmpandwt trianehpyBriERsvamg the
ahGuBbLR0eth o1 (BeiNG, t oriepLhAkig, a8 ANt SLMLENGbous
0 a reactor an necessar
95%hder pressure, while dlstllllng of f the water forned.
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prefera a previous
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acw.l thhd ah tn%r?%Jcﬁl 1Red Qeé‘ctfo‘ﬁa&ﬁ@rhe%@ﬁlgc%é% Ot néc%%sary
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s ALOGEHN | RWeIBheqil an WelaBie 0 1. ”E re%o&sgﬁ“fﬁtaﬁéf&ﬂlow

to a polymerization reactor and is at ed

mtﬂ@@uhﬂerdwem’t@s@wcen% cantainpes AHES ‘mgletlll@-“vvéfriﬂt maw mderials
lnggala{ 'r@gc Q‘hdogaagé%%)ty%%ydﬁ&ec %@E&%EMﬁt%acth in the

typi cal 240 to the ol i goner
prgm@c@feﬂlet e alepolayooeiddhatgosrewhi | e unr eact ed

et hyleng. ghysal, a&dthﬁg Q%ltgﬂﬁadgi%?%ol@@él%l t BB AR omer is

the reaction are distilled off fromt reaction
tragefesraditder RBHIMOTIEALOBf redrtoyi %%sliSt peated nEn¢y raduced

prﬁgﬁﬁteanttos a %@ﬁ%@gétrlﬂ'et O NECRY¥h! YohalhN€the meltm% point of
condensation reaction nmay be carried out

poked lepgbenephithglage %éﬁ@@éﬁs%%%%& ng Tt the oligomer

is rsﬁﬁ%c't@@ b m@rﬁlyéﬁd%Qthe\%ﬁﬂ%eu%a'cE@i lthﬂ@n@ag‘l?col and
reactor, Wen the viscosity of the reaction mxtu

ethplgage sl B@Obr@@@ﬂ@pm ﬁ@dﬂvﬁ}méeamen pa&ghﬁ‘élheédef:ﬂ fmm the

reh&tioR s9PRAS &Mrtrﬁgnﬁﬁﬁﬁ%uéﬁtﬂ@vfslagsﬂ9|0erﬁé'rﬁ@Itleﬁrl‘eactants
reactor is returned to_a nornal pressure w th

Achprdiggetp gasessTiyedhe npdy sundansabipnpbt rditemass bgcrarried out

bydu§ﬁigaagﬁﬂlr%11@?1 dtheedR8£4 Ahd Gﬁ’in@)ﬁ%nﬂll@,rehéhbﬁ'etefn%éﬁature
of strand, coo in water, and cut to formpellets.

anﬂo@é‘?%ﬁ‘}@ P@Q%@llyn%nﬁl@h reﬁgp%;est then the v130051ty ‘of the

reaction mixture reaches a predetermined value, the pressure reduction is
stopped and the pressure in the polymerization reactor is returned to a
normal pressure with nitrogen gas. Then, the resulting polyester 1s
discharged from the reactor, for example, in the form of strand, cooled in
water, and cut to form pellets. According to the invention, polyester
having an intrinsic viscosity [n] of from 0.4 to 1.0 dL/g can be obtained in
this way.

The first or second polycondensation catalysts for producing

polyester of the invention may be added to a reaction system when direct
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having an intrinsic viscosity [q] of from0.4 to 1.0

dL/ g can be obtained in this way. The first or second

pol ycondensati on catal ysts fgr produci ng 35 pol yester

of the invention may be adddd to a reaction system

when direct 16 esterification reaction or
transesterification reaction for the production of

the oligonmer containing BIIET is carried out, or
es\?ﬁﬁ% 'i)'nvl%aﬁétl% Ibﬁ'anggg%%ﬁ?attlgr? 55&951'1 ?511: §lﬁesﬁ)?cgﬁuction of
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regetiondsyFoRyc vhgandiaerionsteatfatgtden geacten qrizemsppiprilication

reﬁ%ﬁgnuﬁﬂa{;ﬂlé’ Frﬂdéﬁlmnﬁhé’“otlf@o%élh @oﬁt@nﬁﬁlggﬁ?;ﬁfl?ms carried
05 to 01 parts by nol per 100 parts

‘“ﬁhe dlcarboxyllc acid used or its ester- fornlng

deri ®aloyeshdVignit b8 @f@%@&oﬁ ﬁ&?c&@d%@ﬂ%@ﬁ%ﬁtél@m of the
catal yst of the invention is |less_than 1x105 parts

injygptigar is1eee papeallnyn 2o ABIovsK Wﬁ@l@.tbwﬁaﬁmfcfr% Hxlo > to

1UgedpQttd by LSt ﬁél fl@D i 419 dﬁf ivAtdtuSe diR8rb&alial M&H used or
activity is not a_ enough and therefore it nay

it§ r?ﬁb%rsf%]f@ntgode’dﬁﬁ VA dé@il%d:hﬁ. awouﬁﬁ|0é“c'iheaPOW§P§E?nsatlon
camgilyss%%;f%e Q@ehhi%nqtsm%@s haad. 1x WePakds bys nlBrfort h@mparts by

parts by nol, the resulting polyester

mpbot Fhe tdierrhaxvdicaBrid wpedosr Tia ﬁﬁeyéam@%%ﬁqrbﬁatwe the

ca@ﬁI}%ltYa%ttlvqﬁy tdeaot %Y@H%'n@ﬂgﬁxma)ltheﬁéib?é YSinayagé himipby¥sible to
in solid state pol rrerlzat|o %ﬁsolutlo

obsain ndesived | kighamojgqular iR EyiEr i Z20i Ghe pHher hand,

wE&e Nt 6asRore DRLETIRNO: dhesant ﬂicMS‘i:h&QQs@lerLgsgdlyefs%r may be
t he production of polyester. The pol ycondensati on

PQPéﬂ§U§§?§“ﬂF“?H%“WnVent|on contain no 30 antinobny as
an i neqicdPtondERGREHAr BatdllsHlagstiotintBkEon esxhibingatalyst

activity in solid state polymerization and solution polymerization as well
as melt polymerization. In each case, therefore, the catalyst can be used
for the production of polyester.

The polycondensation catalysts of the invention contain no
antimony as an ingredient. Therefore, it does not make resulting
polyesters darkened or it does not contaminate resulting polyesters as
foreign substances. In addition, it has catalyst activity equal to or
higher than those of catalysts containing antimony as an ingredient and
can provide polyesters with excellent hue and transparency. Moreover,

the polycondensation catalyst of the invention is not poisonous and hence
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pol yesters darkened or it does not contam nate
resulting polyesters as foreign substances. In
addition, it has catalyst activity equal to or higher
than those of catal ysts contldi ning anti nony as an
i ngredient and can provide polyesters with excellent
hue and transparency. Mreover, 35 the
pol ycondensati on catal yst of the invention is not
£Qi sonous and hence 17 safe. According to the
I'nvention, in particular, the polycondensation
cat afygtrdofe t fve thavemeandion,s imbp arthed akr dhet helycbndénsation
e e 0 0 sql t d
oot Alloeb g Byt 38°bafle § BT "bfl B AT P of
digperien adatedosal afr eastlivent sysd etheagaitalyiss @ispaftear therein.
I ate nt.J. 0 I
T T AR L B GOMERT PR it Bl g ot
didntedt tcaas epperpfiatatoorenteatbnon of a di carboxylic

e ol FRARAR L o tBh, K AN SRR Rllaft Yppetiba o

traopektiesifiatooondhniEbe, ohs ailtaaxhosyhccl deidt @ralt«saebwmﬁbrmlng

AGLOHE Pl AR I Brpftibfa Bhal e dRES LA of titanic
adrbdnybordinboen &asylLearid asiidutd arq:a@)blsﬂl)yl giccwl e adecarhexylic
acqa%ﬁ‘q% %gi:eqnfoggu l&’e%?w%atﬁ%'t@%ﬁ?@%é Ig&t ck of thda %lycol to the

eophi [T city T e €o wever e ac
cagheayly sasbés assy snd cmgluluatmsuiﬂbace:ebar@ée ridgctlisspsiation of

glgf‘:&bg(f)luéfcr%%gyrth 0y (ﬁgéﬁhll 51:3("511'11i %rtmoﬁotwleq)%rr %%tn' HME acidic

oration o e resu g%npo yester
caypbsisres t@mtrmgno@dtehe:ab&w ¥ d@&@mnsonr@mléyy@tzubfw cause

a HQ@o%}éQéﬁ%{b%daPJhc@ & EQBL ﬂléﬂ ?F tBQG‘EFGlJ‘?{S%tp'oiféyt&r acid

ce O partlc
magndsi ismplgenori dehadr shyadr d;bal polyeondemsatiay diagalyst of the

1n9@g?1|0¥15 00 Ebgt tlggf@f” fbrﬁ&'cﬁ dfstlrtgﬂﬁera%gd npdefid &urface of

result, hi gh- nol ecul ar -wei ght pol yester
pantides hta isalidubasmd. ¢+ anspreBHEY hyslromﬁeaphé“d’drotalme the

acF&{ycon en%fodﬂ}fégtﬂ;é’nfch§01l:1ni‘éefétdd%%d%8&&;&96aﬁ&cﬁ‘g result,

sation catal yst has an inner coat | ayer
hlghfmelecelflaaweegh*deocdfe%t@r eé@éierﬁnénehéﬁeﬁvds@a@@i)éaemy is
otthfapi | i con, alum num and zirconiumor of a 25
conposi te oxide of at |east two el ements sel ected from
si | i B8rtheal uficaeAfingnd tei r i ulEmdieh odiRse codre  second

pdl?é’cﬁ{dé}fsattic;na%t% | Ha 00 nt MW R08 vOf ciRtdCheDxe of at
a soli1d base, It I's presuned _that excessive

least apysqlgrr@mtt%?éectgaﬁlembaégmms alypppass e dRitrenippgp or of a
co%b&ﬁge eiRl ¥ b§ 184 stt ik @RISm AR séiectd I F IR Ts11i8, 0¥ REhinum

anadn zwc%?nl?mr ggg an olltgp -Cr(gglt elce:lg'!e? rofmﬁ{:z%?ltc a(.?lldygg t1:?1@ srrl?rrfzelce of
particles of a solid base, and it is presumed that excessive catalysis of the
solid base is suppressed while the acidic catalysis of titamic acid 1s
further improved and, as a result, high-molecular-weight polyester more
excellent in hue and more transparency is obtained.

However, any conventionally known polycondensation catalyst such
as compounds of antimony, germanium, titanium, tin or aluminum may be
used together with the polycondensation catalyst of the invention in the
production of polyester unless the merit of use of the polycondensation

catalyst of the invention is affected. In addition, if necessary, an alkali
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30 excellent in hue and nore transparency i s obtained.
However, any conventionally known pol ycondensati on
catalyst such as conpounds of antinony, gernmani um
titanium tin or alum num nd$ be used together with
t he pol ycondensation catal yst of the invention in the
production of polyester unless the nerit of use of the
pol ycondensati on 35 catal yst of the invention is
[ Kk
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lﬁnuppgmenéﬁfhwﬁpmoabﬁﬁmt of heat stability. 5 EXAMPLES
The invention is now described wth reference to
exanpl es bel ow;, however, the invention is not limted
to those exanples. In tHKXAMPLdW ng 10 Exanpl es and
Conparative Exanples, the intrinsic viscosity of
pol yester obtained was neasured in accordance wth
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W@dfﬁhb&% tHe ROIYEr&helurPscd @pﬂ%idy%ﬁr@ioac%m bl Bottom
hot air ryln%'oven at a tenperature of 205C for_ 16

of Hgr test dibPeA heRathetastuived Paskal ofnd HasgebGrnpdieralpe Wwas
takahu@l RekorRdandnedilish whee.t eSThat 30 Prpduct idight of the
Mag neS|un1F¥drOX|de and Hydrotalcite
supernatant (c height of the surface of the dispersion from the bottom
of the test tube when the test was started (cm) x 100.
Ab was measured as follows. A polyester to be tested was placed
in a hot air drying oven at a temperature of 205°C for 16 hours, and Ab

was measured based on change of hue (b value) before and after the test.

Production of Magnesium Hydroxide and Hydrotalcite
Reference Example 1
(Preparation of magnesium hydroxide)
5 L of water was placed in a reactor, and then 16.7 L of 4 mol/L
aqueous solution of magnesium chloride and 8.4 L of 14.3 mol/L aqueous

solution of sodium hydroxide were added simultaneously thereto with
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Ref erence Exanple 1 (Preparation of magnesi um

hydroxide) 5 L of water was placed in a reactor, and

then 16.7 L of 4 nol/L aqueous solution of magnesi um

chloride and 8.4 L of 14.3 ABl/L aqueous 35 sol ution

of sodi um hydroxi de were added sinul taneously thereto

wth 19 stirring. Thereafter, a hydrothermal reaction -

was conducted at 17OC for 0.5 hours The t hus

n DRgRes! um,h |de wa ect ed 700

st?r?%r?% a??%n \I%Igsh dh dtrﬁ ermarl’ g’ac 1od1r| g&g(ﬁt&(}i 81é 170°C
formfigh dsiunsen hﬂ?hed»hldeobtﬁnﬁbﬁmmeuﬁthﬁmu@e was collected by
: 2par at | al cite ol utian.
fll(tf%‘ff&g‘gg#g% gjﬂéll?ﬁ'g%c%% zlé%(%l dtl edA‘tofpl%glcf'enem;ﬁ %sgu%lf}ﬁ{cﬁomde

and 2.6 L of O. 85 nol /L aqueous sol ution of alum num

xed solution of 2.8 L of 9.3 nol/L

Reggt%gcus %%B?‘* g]n of 10 sodi um hydroxide and 2.6 L of
(P2epmalr iy of hygdewpadeisol uti on of sodi um carbonate were

adde t Iy 0 rea st

thengx Z&l{%%r %@E@ﬁﬁal O?e%?t |Ibncftvvg)2800n {Jlétéé éo'h%lésg%gmn of
méigmes@umosmKaterhngr2. 6clomblOedd amoioi. atqheoueawlmimm of lrduminum
sl B34 LA0G, SLMERY ARSIl G 980k, 06 o B0 AIAGY Sbkn of

dri‘ed an il Ver

soaﬁimyhydat(adldet@ma&ﬁnb af @o’hdposolt/Lomueous solutlon of sodium

i/ 4 O f
w@ tAI\9 ycéga%ensa lon oug §({)_% angﬁge(w}fltsh?ﬂfn% and then
a nyddgdtarmloﬁreﬂdilgleswgs mmttmeamﬁﬁ(}sf® 20 hexaap| éfter

coijnfp(lgflgﬁ%latthgnrg ctPR y%}?é;df%gﬁ ghg”sl&@%@'wéé flﬁxﬂé@mnd the

nesi um hydr oxi de obt ai ne erence anpl e
ob\hrame@ sped seds imashal with weateyl ehreedylapdopukedrized fedorovide

hy?&g%ﬁ%earﬁh raec@rlzl 051%10%5195%9}@0 3@?%2@%})%?%%%? 2y

titan um T etral so r opoxi
was dropwi se added to the dispersion with stirring

Pr%é ??onp%rf' qﬂr?ﬂt §0 Hhﬁengﬁgﬁ tdl&ﬁg)ds?bt'% EQQmples of

m xture wa one to provide a
Pr@dlugtlpnn)f BRpseigudhsing, theoOgtadysigat er, an anount four
times in noles the amobunt of the titanium
tetrai sopropoxi de, was added to the solution,
Esfaghplowkd by aging for 4 hours, thereby providing a 30

(PELpRek ﬁ{rPB‘f gslﬁaﬁabﬁm?o&fcafm%@m um hydroxi de havi ng

a coat layer "thereon (polycondensation catalyst A) in

t he 1d0AgI @ﬁ@l@gwourraéwdm pbtaippd impeseiepse Example 1

was dispersed in 2.5 L of ethylene glycol maintained at a temperature of
75-85°C to provide a dispersion. 395.0g of titanium tetraisopropoxide
(Ti (OCsH7)e) was dropwise added to the dispersion with stirring over a
period of 2 hours. After the addition, the resulting mixture was aged for
one hour to provide a solution. Subsequently, 100g of water, an amount
four times in moles the amount of the titanium tetraisopropoxide, was
added to the solution, followed by aging for 4 hours, thereby providing a
dispersion of particles of magnesium hydroxide having a coat layer
thereon (polycondensation catalyst A} in the ethylene glycol according to
the invention.

The proportion of the polycondensation catalyst in the ethylene
glycol dispersion was 30 parts by weight per 100 parts by weight of the

ethylene glycol dispersion. The sedimentation rate of this ethylene
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The proportion of the polycondensation catalyst in the
et hyl ene glycol dispersion was 30 parts by wei ght per
100 parts by weight of the 35 ethylene glyco
di spersion. The sedinmentati 8k rate of this ethylene 20
gl ycol dispersion is shown in Table 1. The proportion
of coat of titanic acid in the polycondensation
catalyst was 10 parts by weight in terns of Ti 02 per
parts. b

ne hydr o
BT GHABETARY oF ParyasrelRUr B IThE i oRbrb%h iofgatot titanic
actt NEtthylpdlgccapiﬁdmltmEpaMyﬁ @a@Olﬂlﬁaml by ofeight hiyl ienems of

Tiff: eRo e g Shid G YRR Bt ©
(Ppmzlq,cctmdeﬁsahneemrca)t aI yst A (0.00135 g as
pol y l%ogde?m%tﬂoonof)a gld)f ’t{lgl %efelgélltﬁallaf%e 160(# PO?% mol) of

part’s
ethxelleaphgha;bht Q)O%srgeot‘)lcaadeldtm m@tgteaslshyé&d:boandoo\mtztb g of

Ry SeeRUE SRR A Sy B RIS RpIee 9IRS, o

potseloaﬂhnhahanecambfsd; S0l 2elcklior? trvd; @tﬂﬁ/lpan‘es bgl ypobd peA 100
{

pa‘f%mbﬁe% }/E{ hes%l %,]I %gret é:%a?ate a“gel! On e dl St %ra%% reactor

r éac reac
winl st sidk piesul tﬂhmg e o] ttteyreatcltmvwag smlakedgenan ntld::ath at

197'316 s’oe@ﬁa@rthg o&lg‘tlértﬂ?'}lfeﬁ%& {1 € Wa]%paissgfv}é’d Ihe%b r&hylene

was continue d an ol
glowht aﬁnﬂmlﬁrﬁTwa&ubseqadmty a wheqrtmmaubesm tthm‘g it reached

thb %%@f&n?%f ’étﬂé Eties \ﬁg ﬁléné%&ﬁtf rejsgllﬂing%gﬁlanol by

ene ¢ yco starte
blcpmiqa: offdeasmtintn the eneaetjbr fbhel datir ersing Hdis eapdiatuheating

w%oﬂt?ﬁﬁ&??&dz th%urg%§§1el\éh?1q olizh g Ejoetrf T %%ﬁ{ Hg

tai ned, et hyl ene I ed
and Sh@smﬂlqméndwhsat t@nrwtdglm@ss@ttmmmmtw @@s heated at

22&%6%1 igenﬁ%ﬂgude%%lgfe re%gy(gle WAt 3t eb% acﬁgtltll%ﬂ and

ressure was re Tower over
posiqendensatiherstarteal. pal yewadens dh¢ dampesatuner maﬁa;.ltm;:dea&ﬁ;d to

28§ 6ourWheﬁ‘f Eﬁfs ttgﬁl te?ﬁmtréatwla%n n?zfunttgﬁle[&pl é(ﬁgflgﬁ@sélﬁﬂceﬁ was

reactlon ressure In the reactor was réturned
furtélrenrailsptledm the pelxdendicnsaten yasreseed. r dsml tnunﬁ@tes later,

thQ%?Sé&Sﬁ o%ﬁﬁegéé@%rage&atfbdaagart%@%re@é’ﬁf@ %‘%Q‘é@'ﬁc@& to 27

et opening at the bottom o e reactor
Pastl?lanHJWQ/UasO@o*olbﬁj arigutes-, yilaedi nghpobrypbrpadensation was

te%ﬁtﬁﬁ%at L oﬂtrg | NQrLe VERE %E’fxﬂnatlgﬂeof tﬂﬁé epM?kUﬁd(%ﬂQltmn

us obt ai ned pol yester are shown in Tab
regcti®g gy(grqnegsqre in the reactor was returned to normal pressure

with nitrogen gas. The resulting polyester was discharged in a strand
form through an outlet opening at the bottom of the reactor. The strand
was cooled and cut, yielding polyester pellets. The intrinsic viscosity,
hue, haze value and A b of the thus obtained polyester are shown in Table

1.

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 nitrogen atmosphere

to prepare a slurry. An esterification reaction was performed over 4
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(Production of polyester b) 43 g (0.26 nol) of
terephthalic acid and 19 g (0. 31 nol) of ethyl ene
gl ycol were placed in a rea aor and stirred under a
nitrogen atnosphere 35 to % epare a slurry. An
esterification reaction was perforned over 4 21 hours
while the tenperature in the reactor was kept at 250C
and t he relative pressure based on the atnospheric
@S\ﬁH{l@ PEreﬁ:tur% gf(%ﬂg regﬁtorsg'ag Qg ttg.‘f? iébu% and the
talned ecul ar wei ght WL
relatamﬁ)éwseﬂetbﬁsadp@n ;tberﬂiemmhem pexctoe vhasl Hent a2502x10°
PANd 50LMR) By 0 &
500038 of By FASLI BN BTl agan: SRS AN TOURRE was
trppsigemiddas at pelvceatianygftlonAw(ao:t@t)zl&jdagt 250°C and normal
prBQHEOMRNR L AR ER! B M odptfere. 3, 9x105 ol ;0. O15

parts nole p part y mol e of terephthallc
aC| d O¢ ehethidede iglycgofispordensdt pdmyondensation catalyst

g@@ﬁ? #&F%ﬁ%xﬁ'&% d;gl g&@ilyétg él%r eFaJXqu; ﬁ1'o‘]”()b151;9arts by

was a ¢ondensat I on
mfpl@a@tebr 10(8%@@ubm myple @fnéexeaﬂxtéabncuaeld reonfionegdcueed in

po nd e 1 1¥col ep slurry,
m dRGLEASEH mraa@p‘iqua exsr% heyrSepd L i

enper ature was nal nt al ne ssure was
anrdefdué eduriy gas reidedl tOpirlésswlb’eoxl@elaﬁatabs otarterpr 8gbegauently,

thOfteftthFatuddid €hd RESctoRIBSS E'ﬁ@re‘ﬁ/@ﬁd mrﬁtz?sm@dto beatdRGer 3

was continued for additional ours, to carry
hogge. pdije boraeasaitirenv e detindainesf pad &hﬁfepr@rsmrﬁa‘(%heduced

tr&th hbﬁna?%r%%@ﬂf@&%agahoﬁbgﬁ%%'ﬂbsshﬂ? AT §8SPLe | WHERE this
reactor was returned to normal pressure wth nitrogen

prggureTHes majuteingg. peryioxa weswastingieddiesagddtionah two hours,

toSéa[ﬁ'?dOEPrﬂH1§'£Hrﬁié91Qa%n0le£@J1019peWfﬁﬁ' ghet B8 POt RIA O the
the reactor.” The strand was cool ed and cut, providing

popEIopdensntipn| Teacklony o iph eresitE ngi ¢heite@ston yashgeturned to
nolf%8 \ffi‘leb’san%nd}n%ﬁ Cﬁltf thé"ffs Obtrﬁlﬁ@egesﬂ@iﬂgesﬁ(ﬁﬁfeé‘tre@ was
shown in Table 1, (Preparation of
digrdi1argeh déng aitr amd cfawa@@mp 25 wé@t apemg at dibgi hestom of
th@%@hﬂﬁd MheRefrah@nNg8s o3 8nd waS prgbﬁﬁﬁésﬁﬂyb&el Pellets.
L of ethylene glycol majintained at tenperature o

Thes inpapsico vEicgHte hiredi Bpes SiadRe and. ah of thet élh?%rﬁbtamed

polRldiad aPPERPRNIdeTaklti1.(OC3H7) 4) was dropwi se added to
the dispersion with stirring over a - period of 2

hours. After the addition, the resulting m xture was
Exaggsief®r 30 one hour to provide a sol ution.

Subsequent of water n unt four tines in
(® ﬁﬂﬁ@§t¥ﬁ%°éﬂﬁﬁﬁ?n@ﬁnﬁqﬂﬁqF?ﬁﬁyﬂﬁgyetraisopropoxide,

was 500g of hydrotalcite obtained in Reference Example 2 was
dispersed in 1.1 L of ethylene glycol maintained at a temperature of 75-
85°C to provide a dispersion. 177.8g of titanium tetraisopropoxide
(Ti (OCsH7)4) was dropwise added to the dispersion with stirring over a
period of 2 hours. After the addition, the resulting mixture was aged for
one hour to provide a solution. Subsequently, 45g of water, an amount
four times in moles the amount of the titanium tetraisopropoxide, was
added to the solution, followed by aging for 4 hours to form a coat layer of
titanic acid on the surface of particles of hydrotalcite, thereby providing a
dispersion of particles of hydrotalcite having a coat layer thereon

(polycondensation catalyst B) in the ethylene glycol according to the
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added to the solution, followed by aging for 4 hours

to forma coat |layer of titanic acid on the surface

of particles of hydrotalcite, thereby providing a

di spersi on of particles of Kydrotalcite having a coat

| ayer thereon 35 (polycondensation catalyst B) in the

et hyl ene gl ycol according to the 22 invention. The

proportion of the pol ycondensation catalyst in the
1n€%€% gne glycol dispersion was 30 parts by weight per

arts by weight of the ethylene glyco
di spersirgnpormtien sddiimeni@y tord avatéionf catﬁlssetihytleeneatﬁylene
col r I e R

gl%&i (ﬁsP sﬁ&?lvf‘%scn)?g Ealsclg qEﬁ\?% ycon ehtssaf)g v951g|h?r13f the
ethaltegnleygtlyamésdl:s@epapns b@?hwesmunentatmmmam of T |tms, p%éhylene

o350 5080 S o, DL By RO B itan

aCthmepthBhaﬂacmdeI@a@@ ¢ralgstmolap 0F pat® ey weighe in terms of

Tl%' 55800 b 1 Srigl GRS Cion o -
Ppmhy@undeﬁsdwwehﬂnétalyst B (0.0117 g as
pol Yl%’og %Lbolﬂoﬁaégldff&tetli&l ereﬁétﬁéﬂage 1081 ﬁ ﬁ) 98 mol) of

parts
etlmelre@phg pht @)O%Igeomcaaé@@hm rﬁcatgteaslshy@aateoandv\ﬁ)toﬁw g of

etﬁ&l@%lep @% Td'igﬂﬁrg.?tixgg% ggfycgnﬁeﬁ%ﬂﬁ%ﬁ)rca‘@’ﬁ&s%ogk%g0'1[‘7 g as

0 °that t
pobxaoadnhation ecafalysdi $sol 3dk 107 mod 8t4¥/bents bylmels pen 100

pa??smbkl oYe WBHi hf%%ﬁ]{rg %?r pﬂ{tﬂa?a{e av%ﬂev\ﬁlafcléﬁeu?% % &t ddactor

r eac the otto reac e disti 33
witlp st sige mipsul ﬂ‘hﬁg aen hard] thsyreastowwag sepkedgarnn ml ath at

19t7hé L efAO knd qu g9ﬁ te }pbglatlgﬂ ﬁgpclli!s%@fv)éd heaht Nhylene

cont1 nued n o
glmt auAncariglltaHETwaQonsmgéqlménta yeaq‘mrém tpﬂ?é Fr‘ileﬁhlﬂ ihgeached

thé %QEdIﬁ l’bf%étﬂéﬁgtdﬁas Wﬁﬁ% Qﬁsﬁtlhng%ggstfﬁrrejsﬁlﬂhg%gﬁlanol by

hyl ene gl ycol started distil
blmm&: sifdegsatintm the a‘uetlewr fpﬁel bty e%smg Hféu@ sapaiauheating

w MBS 1t ek SRR th%urg 83 9‘1@1\&”‘@15‘ oﬁl%bﬁletr%%ﬁﬁﬁﬁﬁ%m

mal nt al ned, ethylene gly further distilled and
the Subyewtrnthsavhen tgveomseéii@a repefion Fikbare gesrheatsd at

20bhe edugsi ﬁﬂngEe\@r %%ﬁ&'fe%ev‘@yéalarsttgpteﬁnCtot he RIiESISIEE and

was reduced to | owef over 15 m nutes. Then,
pOanﬁsn%feﬁaeﬂ#ga&ad@n 'Wa%reatf@rrmth%\tte@lneﬁagl%w§ ingreased to

2sbhe. t efRath@N tof plSr Rl W deNSaL i, éﬁg%h@nglywp was
pressure in the reactor was returned to nornal

furmh@gshﬁeﬂlew atHl hhe pebendaasating Hegtrtsey Jomyirgtes later,
th@@%d%ﬁeﬁaffq%Ss&eaw%tsr@agt&paﬁartﬁbtﬁve@y@fb ﬁﬂ&soﬂétcﬂtﬁbd to 27

PaOpc?rm lnogwee}ft gve?' bfgt?nr?n%];;est he £[‘ %%t oqzhe Tg%l;ctoil ensation was
terminated in 3 hours. After the termination of the polycondensation
reaction, the pressure in the reactor was returned to normal pressure
with nitrogen gas. The resulting polyester was discharged in a strand
form through an outlet opening at the bottom of the reactor. The strand
was cooled and cut, yielding polyester pellets. The intrinsic viscosity,
hue, haze value and A b of the thus obtained polyester are shown in Table

1.

Example 4
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was cool ed and cut, vyielding polyester pellets. The
intrinsic viscosity, hue, haze value and A b of the
t hus obtai ned pol yester are _shown in Table 1. 35
Exanpl e 4 23 (Production of3polyester d) 43 g (0.26
nol) of terephthalic acid and 19 g (0.31 nol) of
ethylene glycol were placed in a reactor and stirred
under a nitrogen atnosphere to prepare a slurry. An

qwéﬁﬁﬂﬁ%$8§% ﬁ%$gggg}|on was perfornmed over 4 5 hours

rature in the reactor was kept at 250C
and #Be (§.8bappVefpressuttmlbased ond tlRe 8.Adsphbrdfeethylene

glP%%s\ﬁgfe p dir(rf)‘f) Cxaeitac%mz)é;lg td?]%d ﬁgdgl Qtf nﬁpggetrhla{%mosphere

tai ned | ow ar wel ght
tot preapsirer pesluroy.a pol ys@mefemw omaméla@t WShebdoameﬂSQ@r

ho 39 J’v‘g{?\gglhe o ﬁ%#&t@n qleEh? %'atciio‘%g%sgéé ALIOSRP! Gnd the

ene glycol dispersion
rebawe:@mdmatbmdcam ethygttngysp(l@roczmg@ssage was kept at 1.2x105

PaDO| %‘E)O%%’%S%*é °Eh&satog>|6¥r‘ﬁed oS- mo@ P well o 2 agl%f’er was

arts by ol terepht
tram:&fdlrftﬂ"rpt@nentpOuwddensaqognycmﬂtenshﬂdoﬁ)ﬁ @é@ C and normal

prgﬁﬁﬁ%ﬁgéieﬂgnqh{%l SQA%%J) Q.prepare a slurry, and

e resultin was a d’to the pol ycondensati on
r eac0o?73g1 5f Stlbéeqen@mo; dlelb@rsu@mrpérpalmogdpnsaﬂq@n catalyst B

(O_P%%%oé Wg%ﬁyé&%e%ﬂﬁﬁ@n Eé’ﬂﬁ‘l?&og 3%‘9(9 QY& d”o'ﬂé?%a%ts by

ature " was nai ntal né cﬁl‘ essure
meledpeedl®9 oparter hul nmles@ﬁjrteremiﬂéwl@bgm 1@ P GRIkr elsed in

po?}co%%e%@atlow £s td'?%%er@é& ﬁu%?hmﬁengl'y@&a'tg%epﬁ?@td Rurry,

was cont i nued or a t1ona hour's to carry o
angoltheonertsiatg churnyactaomddad: dp the payeeRiaTsSeHloRD r@fictor

Sutbt},% HQLM@OHQ@@%&)EP ur@qgltt'h%nneatc@@r Wagsiﬁls‘fe%sbﬂ 88 250°C to

reactor was retu to nor mal pressure, W th nltrogen

28@a§ ovEed heswkt i Al ipotpestaiurfag as dpaigkartsiang the pressure

& napdcderathr %':!%laﬂré%léhkgttoo%%n'alﬁgoﬁlttetﬁf‘es*é!a}éOcm ab Pa.
e reactor. The strand was cool ed d

and cut, provi
Wbdwém erejraireer 8s mappgaingds heatma vas &@pflylueﬁuf@r %@élg@c’ﬂal
tw\éallxél@rsarig c%l?r)f’foutt Ii)%lyt&%%ieﬁgﬁﬂbﬂ%acgl%np()lﬁ)‘f@&t fle @ @/nination

shown in Tab . "Preparation of Second

of phe wém@altsraéwn%a&w@t shemdae suappinetheore ackph FipsjegRrned
tOOIIOPIQ e]?lteesrsui‘@'ﬁgsht heolrkal ¥aks 3PhEXARIAns polyester was

Preparati on of polycondensation catalyst C) 11

smiwégmm Rytrariiderabtarared pr metler @ﬁ&él@éﬁpﬁ%é Rottom of

the reactor. The strand was cooled and cut, providing polyester pellets.
The intrinsic viscosity, hue, haze value and Ab of the thus obtained

polyester are shown in Table 1.

Preparation of Second Polycondensation Catalysts and Examples of

Production of Polyester Using the Catalysts

Example 5
(Preparation of polycondensation catalyst C)

1107g of magnesium hydroxide obtained in Reference Example 1
was dispersed in 2.5 L of ethylene glycol maintained at a temperature of
75-85°C to provide a dispersion. 191.7g of tetraethyl orthosilicate
(8i(0C:Hs)e) was dropwise added to the dispersion with stirring over a
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was dispersed in 2.5 L of ethylene glycol maintained

at a tenperature of 75-85C to provide a dispersion.

191. 7g of tetraethyl orthosilicate 35 (Si (OC2H5)4) was

dropwi se added to the dispefdion with stirring over a

24 period of 2 hours. After the addition, the

resulting mxture was aged for one hour to provide a

sol ution. Subsequently, 66g of water, an amount four

N J.es .
peg%ﬁgfs?p}og}ét e Atfpeer ﬁ{@g@glt?gn f%e Sgﬂﬂ?'ﬁgm{ }?tu[rF was a%ed for
ongghogr ftgrpr@thmras:solmlh@rneb)Stfhﬂemungtlam B m@mt@naan amount

ye f I |, d h rf

folﬁg n{elm% $h hg?%xfegé | &Wﬁllng ﬁzﬁr esct]??é’tfhg@ %th]%lsﬁﬁ:a% was
adgileyicw thie $pb1tsmmnfodfowmigbesagmg foy dé dwoiuds, ﬂmnehg fohming an

e B PR P 38 ARG M e
hytdhrexuiesper5| on 10 over a period of 2 hours. After the

addl\tV'h%e thtée Ggﬁﬂﬁﬁ%?tﬂglég%r g}%&%t d?%%q {Oer (ﬁ’n%nagnemum

hour
hydgbeile ﬁllaemmrttdmt irgfert heat ilayer wast @t:lrrat.ed;oﬁ%@@xpﬂetltamum

tewaﬁs@i%gg%( &£ t(ﬁ?(d@ﬁgﬂ)e’w JO(H bXd&‘Q& ng, ft‘ﬂr ﬁlspersmn

orm an ou er coa tirtanic acid
oveher paned cbathw;;ser Aftthrerthb;ac%hbwduthg Iasmtsp@rmmﬁre was

ag%ﬁ R@r&ﬁ %?‘1 of Tﬂlgnnﬁ@ﬁgﬂf%t‘é’rdra%hgneou%%vfoﬂg ttlﬂl%s in moles
e oa

‘nner and outér’ c ayer thereo
the pohyeohaéribattitamivat aétreiscPropaxidee vetshgildnd tgltheonixture,

I l acld on
foﬂ‘&é‘vgpddsyf‘gﬁn F1Ss nbOYEW 'fﬁf}np Aol &%mg&)&dspa%hw id

cat a S  obt al ned, roportion o t he 1 nner
theoamnwa;@ratf bayesd idfersby i peavidingea naspsryjapt of pparticles of

&Jﬂuﬂ By dgg)?ﬁi%rﬁ@vlg% tsl’ie%lpeﬁr aﬁQOtTEaBﬁ%rbé/anel'aS'QF t8kreon

ne3| um hydr oxi d proportion of the oufer
p@b'&pnﬂay@atlmrmhtﬁt 8 tthfélea@Fﬁhﬂm@ gbyphraceopding to the
in¥ehdph in terms of Ti Q2 per 100 parts by weight of
magnesi um hydroxi de. The sedi nentation rate of the
et hylinehlee glojEeindeinsptiosi ertadyst heus phitgitadd ebeapraprtion of

thga{rﬁle\ffslzoétg IQ%‘N‘PDO ed ¥ &ildconZ8x{d? Q&ﬂa%cti' PRrf by weight in

yester e ycondensat i on catal yst” C was” use
tearna ot ﬁe@wpgé 109 pawts Barecishired negnexip| by droxide and the

prgﬁbyﬁéﬁ &t mso%traéd&%cﬁygp?ohﬂ%lﬁ'd’fstlgam\ﬂ' SGASkhy 10NP8sts by
haze val ue and Ab of theée thus obt ai ned pol yester

weigbtman tepnmpadfi €iQ: pg:ol@mfz% g welght of magnesium y%romde
The sedimentation rate of the ethylene glycol dispersion of the

polycondensation catalyst is shown in Table 1.
(Production of polyester e)

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

in Table 1.

Example 6
(Preparation of polycondensation catalyst D)

1107g of magnesium hydroxide obtained in Reference Example 1
was dispersed in 2.5 L of ethylene glycol maintained at a temperature of

75-85°C to provide a dispersion. 221.4g of aluminum isopropoxide
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(Preparation of polycondensation catalyst D) 1107g of
magnesi um hydr oxi de obtained in Reference Exanple 1
was dispersed in 2.5 L of ethylene glycol maintained
at a tenperature of 35 75-85C to provide a

di spersion. 221.4g of al um num i sopropoxi de 25

(Al (OC3H7) 3) was dropwi se added to the dispersion with
stirring over a period of 2 hours. After the

(A@@C§H95‘) wta!ged{:(ﬁﬁwlsg' 5‘@%&%45 Ute e@glgﬁil fvﬂ s@ﬁ‘flﬁgjl&er a

CEYOVI de a so n Se(q uent wat er,
peairp ﬁf)@rhOUlI‘tShr ddtar hluesadﬁltm gidret tﬁ@Uétmgmnmr@ leas aged for

0n%| wﬂo Epb-S ¢RI o@%atfjc?on \Naguﬁseacﬂ%%cél} O d ?E o%(u/fyttelrogn amount

y agi ng hours,” theréby form ng an
thirﬁﬁhetrlm@@atn | mpkas dhe aamnwmn@foih@leabmtrhénsmoma@@%ﬂe was

adddqt ?OCItﬁec' sgfuu?@gfbﬁﬂ'&’éﬁ IBydﬁél)ﬁbdt%r k&t ﬂ?etre%§L’ﬂo§h1nﬂg an
on de

et hyl'ene gl'ycol 'di spersi magnesi um hydr oxi
inRayi prAtt HéWmn@fr adoatinpay epxigas ost itheedur3gs, of pgrticles of

1ng$ﬁ@ﬂhﬁﬁh égngggralsopropOX|de (Ti (OC3H7) 4) was

opw se a to the dispersion over a period of 2
hourWhilgf ttdye trigeuhidels t ptiwletlhe gh@@m disngraion wie magnesium

h}@gggl(feoﬁxa‘%ﬁ?g h:%ér mné}e @oathg f ML Bree @N 385N bf FtOUWnium

tines In anount t etltanlum
tet@tlﬁfa?@@pmdgﬁoﬂd@caﬁﬁﬁadﬂw dxppevige npided eto fhe) [dagragsion

ov@}‘ £9LPYdf Of 24h$‘@11ér S At@e; QLN ﬂﬁlﬁ%ﬁerth%%%uhﬁﬁgrmﬁfture was

titanic acid on the I nner coat Iayer her e
aggdofpir denry hauai sﬁépgl dﬁoéfOfp‘éiﬁﬁqlelaé]s aalrounr‘faﬁwésﬁlmﬁs in moles

th@yﬁﬁgﬁhg%f riﬁ\é' ﬂgaﬂllil?n ORGP pbHRIOW £ 28884 tha¥e mixture,
t herean con ensatlon catal yst D) |n t he_et hy| ene

f0]g}P§Y§é|bya§g:mgd Ih@ufﬁéo LI it pgﬁer qoatilgger of titanic acid on

th@ohﬂﬁ&ndc%@ﬁa'léﬁ} cafab¥st ptbHaiept A Bﬂﬁ‘mer&ﬁ% of particles of
proportion of the inner coat | ayer forned

magla?ﬁlﬁmﬂr%d\ﬁa%ayngaﬂt%1W%Péhft AuterefeRt ]@fyef thereon
(pél%%@ﬁﬂeﬁéaﬂ@l@ S F=tPD)WVeh OfHe QEhPRGRE$]#IBI hyeioRdirde to the

proportion of the outer coat layer fornmed of
inyeplHANC acid was 10 parts by weight in terms of Ti02

per 100hPadIscdidMiagivh eﬁtweﬁuymmmﬂlﬂﬁ: prdftftion of

sedi mentation rate of the e | ene glycol d%ﬁper5|on ¢
thgringie copb 135y dOHEER <Kt # o EATAIFLe RS figkit B P THBIDt n
teﬂms(&fﬂmtli&n 106 pﬂﬁ"té/fb?t leidht Jhﬁl@ie}é@@ﬂldﬁfﬁSﬁi}de@ and the

cat al St D vvas used 3{8 ot her wi Scﬁﬁ a gh%nne ts b
pragom%mfet £, opsryeatelryiafopBed te Particatif PRAGUGPAHES by
woikRE QS| ﬂeymsmierrlcbmlz& Vb YR ran By Abe iphtt dfemblguesiabi diydedxide.
ThpeOI gee 1tmegnt?1§:160n3h195\1/\€?3 03f0 éhrze Tatfly?ene glycol dispersion of the
polycondensation catalyst is shown in Table 1.
(Production of polyester f)

The polycondensation catalyst D was used, and otherwise in the

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

in Table 1.

Example 7
(Preparation of polycondensation catalyst E)
1107g of magnesium hydroxide obtained in Reference Example 1

was dispersed in 2.5 L of ethylene glycol maintained at a temperature of
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Exanple 7 (Preparation of polycondensation catal yst E)

1107g of nmagnesi um hydroxi de obtai ned i n Reference

Exanple 1 35, was dlsperseg in 2.5 L of ethylene

gl ycol maintained at a tenp Pature of 26 75-85C to

provi de a di spersion. 147. of zirconi um n-propoxi de

(Zr (OCaH7) 4) was dr opw se added to the dispersion with

stirring over a period of 2 hours. After the

b esul Xtur e n

[P et i S e I R R R
(Zetﬁpgnﬂu)ﬂ} veasf drqﬁpm&eegddﬁd rtol e tdh@‘?aﬁmlht“fléh ath@mg over a

pélufcf%?'zgﬁ%ﬂspr 991‘1?2% Yiﬁgtd?lg Bndeh SQJbltc %gog%%ﬂe%as aged for
orienhenr t@cpa'pw @rSObtﬂtlQnr c Snbeeq woti tde 9ghté watqraga yhount

fogi”tﬁ{n%k% ol %@%‘Mnt‘“é’m J'z%on%h'§p‘r€ﬁﬁ£§1§g'\4a{dﬂ9dded

t hyl'ene ‘gl'yco ger3|on of magnesi um

tonthvd mglutkan.i fedlowasbay agiperfona borirer éldere@%f@gu@g an inner
cdalt ddgwef ﬁtg&ﬁ%ﬁ@%;ﬂ%hengr%'%g@%ﬁe@aﬁgr&%gﬁesmm

to't i spersion over a perio
hyﬁmnﬂthe addition, the resulting mxture was aged

for WH?IEh e 1-Qgﬁﬂbmkoggh fen%'atgﬁhola'?l@ﬁ@émnfo"rmagnesmm
0]

tines in anoun e titanium
hydioride dmw@p@xﬁme inpeis cadtiddyen Wik stitgedr 895108 of titanium

teftpc{lls%‘ﬁyg) olgydea%’lqa)é D WHﬁSdev&ﬁE maﬁﬁeeuh?r tifPaispersion

I ayer fi1tanl c aci e I nner coat

oveliet syiqsk el i2dhagrsa dﬁ&@ﬁértb?o%fi(hﬁloﬁarthec?eééﬁﬁpg mixture was

aé@ﬂgﬂﬁsbﬁ’énh@ﬁqr oxiLde, NN (hged, M andditht i“tﬁlrotvi'irf‘és m moles
coat |ayer thereon (polycondensatjon catalyst

thenameup |0érrétegt1§%1|unaéebrradﬁw0p@ﬂ% W%@éﬁlﬁflotﬁ lzaomllﬁture

fol D& cRObyY GeNHE AL IHRMr 63 Efl)l‘lrﬁtaﬂ BHﬁel‘)&H:ﬁﬂ Redr ofRBanic acid on
proportion o the inner coat | ayer forned, of

thei dBBAT u?ﬁadxﬂ%eli/vatz,hfﬁfebﬁr PEOBingi ghelisnersiay ff particles of

m4EREsiReS K@ RAMet Babih Ihhn&f ARAOAERS bUERNYEHIOK e thereon
and the proportion of the quter coat |ayer formed of

(ppbtoaﬁrl@na%ﬁlanmtaimsfpa“%)t inpthe \ighglane glyelngcerdmgto the
inRehtil@0 parts by wei ght of nagnesi um hydroxide. 25 The

sedimentation rate of the ethylene glycol dispersion
of tHe thpdrgiresrmiansation catalipy thup LaGGH thergpprortion of

thePrucsd QN a9k r %Hﬁeatﬁr ziGkoiEn R YE APEL BSPAIteby Welght in
catal yst E was use otherwi se in the

tegmspohdpPa per Y yéﬁse?aym ggﬁt%ﬁs At DRy ﬁﬁrim qfie and the

pr%goi/ﬂ@ﬁQﬂ" $he ohitts, cdiazZRiyval fdemandofABitQhict heidt WdS 10 parts by

ai_ned pol r are_shown
welght in ter?ns gfe%tg 8 parts by weight of magnesium hydroxide.

10z per 10
The sedimentation rate of the ethylene glycol dispersion of the
polycondensation catalyst is shown in Table 1.
(Production of polyester g)

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

in Table 1.

Example 8
(Preparation of polycondensation catalyst F)

1107g of magnesium hydroxide obtained in Reference Example 1
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in Table 1. Exanple 8 (Preparation of polycondensation
catalyst F) 35 1107g of magnesi um hydroxi de obt ai ned
in Reference Exanple 1 27 was dispersed in 2.5 L of

et hyl ene gl ycol maintained & a tenperature of 75-85C
to provide a dispersion. A mxed solution of 64.0g of
tetraethyl orthosilicate (Si (OC2H5)4), 74.Qg of
aluninun1isopropoxide (Al (OC3H7)s) and 49.1g of

rconlu [0)4 e ad
W ERPRE T R B0 B S R AT F P e B nE o § 35 hure of
75h9Rf(5 to Alrberdet hedlaplelrmomn A inliveed eshittomgf Bidx@giné teazethyl

e ko r e .a soluti
or@gﬁélelc%teenWﬁO%ggsg&, 6/% v%t eralvl\llan‘émélé%elaort)ropi%lde (Al1{OCsH7)s)
ansioléa;hgonf ziumbhb-\l\mdnmaoagxn@ (ZdO GHbdreas tdnep@bye added to
thfe 0{1%@1%1(%‘11 V\«!lpl.[l]%q:lr%?ﬁat ow:-n;yer e(%flocf:ofr% Sé&res ofy)ifggr 911';8 addition,

S||o,alum num a zrcnlumontesur
thpar¢sudtieg mrﬁlmagmewiasmagd@ ﬂoydonm beur Wi Ipgotiie a solution.

1 | £ I I ers f :
S STHLAAS S50 5 5pRLY5RL BETSLn TS by i
fo836 hQgraf thetehyi mmingt aai BoEropmti ]:}aeye(rToﬂ ©@Bllﬂ75)ﬂt)9 oeigle of

silﬁ%oﬁ‘?‘églﬁ%*iﬁgl%e?iﬁeozﬁcg IQIO?IBS ﬁleos%rfap ecgf gaxﬁanefilt g%f%aén sium
hyﬂsoaigléd for one hour Then, 100g of vvater an anount

f t fit :

{ough 1Sy UL R DL ATRUNLLAL IR LA WP pagnepiuns
hyldyosigienfatorg 4hhoursert codtodayeam woust etlrmiht 39 Bper obftitanium
tefﬂatlmé‘lsﬂgﬂd% Q@l(d@ﬁ{ )r)n%ascoﬁloglwqxgr?d&mrﬁobythe dispersion

g a di spersion of l'es o magnesi um
OVhydir priidd ¢fa9|}ng1118he Afnmth@mdduheno@h@rreeubtﬁng aytture was

agte?eiro QP&pm 'l‘ﬁgﬂdqgﬁgtdfowpa&ﬁt %lnygﬁloﬁ)nt'fauyﬁmes 1n moles

ene g col “accor i nvent i on.
thpcﬂrywmje §he|t@tamanait9@talstmgp@!bﬁal e, 2d dhed tO the mlxture

foﬁSVQQQrbtyj Q&n ffge ?01.1?%1@6 f&%‘ff‘ o &Y &Y Jok gEQePEf titanic acid on

nposrte” o I con, um num an zl rconi um
thwasmserpamas yerei gerebn pecrvnﬁlrcﬁ 5i Gppendipn3 ofngarticles of

%%Qe?m%m?@ﬁawéﬁlmﬁ ﬂferuﬁ?eq PR U5 PYu e @il Bfer thereon

gnesiu r oxXi proportion of the outer
(p@haonﬂfaly%qﬂtfrormalxﬁ‘t Fu)tahltéleaet@b’lmg gbycphracgopging to the
in¥eighf in terms of Ti Q2 per 100 parts by weight of
nmagnesi um hydroxi de. The sedinmentation rate_of th

et hylhetlee gloyresindginsptiosi eatadystt Haus @bﬁ%{?ﬁdé&h@atwf&?rtmn of
thQQFn e¥sctoa'tsla§gp%r1h@d-rﬁbécﬁnﬂ-os@@ ok IO dHGE1iO%h Ofluminum and

ester
zncomum was 5 parts by weight in terms of SiOz, Al:0s and ZrOs,

respectively, per 100 parts by weight of magnesium hydroxide and the
proportion of the outer coat layer formed of titanic acid was 10 parts by
weight in terms of TiOz per 100 parts by weight of magnesium hydroxide.
The sedimentation rate of the ethylene glycol dispersion of the
polycondensation catalyst is shown in Table 1.
(Production of polyester h)

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

in Table 1.
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The pol ycondensati on catal yst F was used, and
otherwise in the sane manner as Exanple 1, polyester
was obtained. The intrinsic _viscosity, hue, haze
val ue and Ab of the thus obt# ned pol yester are shown
in Table 1. 35 28 Exanple 9 (Preparation of
pol ycondensation catal yst G 500g of hydrotalcite
obtained in Reference Exanple 2 was dispersed in 1.1
E% af gg@pyl ene glycol maintained at a tenperature of
8- Rg 5C to provide a dispersion. 86.7 g of
(Pmnaaetﬂoyllofqmlhc)csldarrsaﬁ:mmm;;adjystmi\) se added to the
di sp 0 rrin er,ogd of 2
A oe0Phe LIl ke S Fld BRcREGushed, HieRls 2 oo
dispeppaliidel .4 L o6lathiybme Shb:@bopmamthmedsm g tfmpataure of 75-
a ur, t S|nrml the un f the ...
SR R oy I RS s RS et BB P sl feipieate was
diop W meeadddl by thgi digpeosiob hm]nr stirtinerapyr & gravied) oérﬁ hours.

e 0 er of si|,icon OXIde op _the surfac
AFCTRE ORI RUC T Bl BittG8 K] HEed Oyt B PHEARS Fhovide o
selutiydreneS ghaegale ndlys S6r s odw asbr, Wdautcairmfbar thaes ng mblkes the

P& ?1 r alogg%tr%éeom gyﬁl %ﬁ%ﬁ) 7S 38 o‘péa glcllaé @B&i&ggﬂ r%’ofouowed

by hregidg Spebshowr o viderdly iommgadnofnnzr h:@at dayedf pbwilidoam oxide

ﬁ(ml tg#ﬁwé&%{&%@& ?%yﬁkgga%ﬁewas aged for one

an anpunt four tines in
nmol edVhike tlaemmﬁultmgt hzéhylemamglmctletdnwgepnoquxﬁdeirotalmte

h\égﬁl}ggd?ﬁ;éj tiﬁngpe c%?t lﬂi?er fw%l | O&?ldrfelay 3}}?('7”@ f raf‘ titanium

_ er toat layer of fitanic dci
t@ﬂxelaommmomdat(h@@H" whersblropivd o @dndgdamdﬂsepérsaweéwon over

Cﬁ] e to'fcj ﬁ%u?g ngﬁ(l)f?t{]%t Q&&ftid(?n ht]qm &k hh& 'ﬂlnﬂul%ngas aged

outer coat | ayer ereon con ensatlon
forapakylauwig) Then, hé5@tCIny@rﬁer,g¢lyc€ﬁhOa@‘ﬁ:cf@‘d¥ rémes ihanoles the

h{g)\ﬁ%t bf)q:hel E‘lt&ﬁﬁlrﬁo'té/ﬁg ?)'116 )hﬁ@ %@la}’cﬁfedt tNﬁ)‘s’the mixture,

ed, the proportion o e I nner coat |la
felbrmedi bofamhiifend loxutsetonteyns aparuter [59aivbd st 0 ‘ntarzls acid on

tltxgdfquf coh {24 @f ]tgg Qf}retﬁrog M thtdl%emglﬁ OBPdﬁ%ttﬁzles of

€ propor |on 0] outer coat ayer forme
hyilratailcitachdvirg the pdrnsr byndei iter pwiert o JRYgT Ophereon

(ﬁ%ﬁ&cé‘&ﬁ%lﬁ%fﬁ Qﬁtg\ﬁ"sghé}) Ofy Q}ﬂgrgﬁ}ﬂjlgh& eglyIBP according to the

sedi mentation rate of the ethylene glycol dispersion
ingferttin.pol ycondensati on catalyst (G is shown in

Tabl ¢, Lipe polycondensation catalyst thus obtained, the proportion of
the inner coat layer formed of silicon oxide was 5 parts by weight in
terms of SiO: per 100 parts by weight of hydrotalcite and the proportion
of the outer coat layer formed of titanic acid was 10 parts by weight in
terms of TiOz per 100 parts by weight of hydrotalcite. The sedimentation
rate of the ethylene glycol dispersion of the polycondensation catalyst (&)
is shown in Table 1.

(Production of polyester i)

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

in Table 1.
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30 (Production of polyester i) The pol ycondensati on
catal yst G was used, and otherwi se in the sanme manner
as Exanple 1, polyester was obtained. The intrinsic
viscosity, hue, haze value &% Ab of the thus obtai ned
pol yester are shown in Table 1. 35 29 Exanple 10
(Preparation of polycondensation catal yst H) 500g of
hydrotal cite obtained in Reference Exanple 2 was
d in 1.1 L of ethylene glycol maintained at a
E?*"%@@‘%E ure of 75- 5 85C to provide a dispersion.
(Prepadatgonf! ablymondmisdpnepoxiyde H)Al (OC3H7) 3) was
drop d di on._w I
perlé\%ﬁéf ég gd%{aﬁﬁ% 0% n%dd&ltl%%fe;% e rggaﬁﬁ% 2 was
digprtagdeimdsl &geﬂeﬂmylene@yhm}ummntq&nedlacteaatesrmetmrcmm of 75-
Seq 6. f wate n_anpu t.hr ee |
SF Bl oEtvide o dmtalate alo0 B Mo aiALES febfEgpoxiae
(A]lOOé)dHeh) tvoast Meogwiset added f ol I:lmveidsﬂwcsagl ngthosti@ing over a
by .L.an
p&qg&%numﬁ%)g(resde Afgg{'k%@gﬁ:& agrel gl¥ %%sqgl %glgméejre was aged for
orey tipot &b eirveildeVihisblitidre r8sbbedugtbt BF. geofgivabol, an amount
t ql §p1,e1rn§és09nofnoﬁ1é/ Q%2 al tu%t hfwd 119 aitﬁglﬁ e'-iso%qzaboxide, was
hI er was sti red 77. of "t ht
adcbadr &9 sbprwp@updefqlhx(im;@)nm lrhlpwsséhadﬂle'dfqr@ling an
1ntn§g gbgé)elr Qnopvaqrutn?in%%l 9 1d%f o% I'L%lér %al Pé;ctee of!t Egrticles of
Re Yesul ng m xture was age on
hhbmtal(:ﬁeen 45g of water, an anount four tines in
ol gl aATIMIbLRh, ggnﬁ' han Lot eg{ys%lggglﬁgo%@xm Brotalcite
hmmgs tlw f orarancenlt ekaseoat Whay etitopdt | AaRi% gcief ofitanium
tefP s IF o Fl; CERDCANTD whO SO RUPLRR B disprsion over
a mmmd ahéd h%ersoutﬁeﬁtetéh? 4chi}él|0nt HBe agrulting mixture was aged
fok pgﬂlé/gqu\ en%tehxorhb“ga‘bf‘l\}fé{ell'baﬂ '&rﬁ&lﬁltetmﬂ eNRediNCRloles the
accordin nvent 1 on pol ycondensat i on
amanat ysf thhu@t@m n@curanshnrqmm@w i efidedste Hdle mixture,
fog B Eﬁ%%nllgﬁqﬁrélfh% 40%1'1%' LR Qaﬁtdﬁly‘é@%fﬁltﬁﬁﬁﬁ $icid on
y wei ght ternms o per 100 parts by weig
thf lnylaroc@atculaﬁemnahm@mrmpmlngna disnareigutr Eﬂcles of
h)lnﬁ%%ﬁlcfl%f nﬁgvﬁf tfﬁ@”h‘fﬂ%' anasthl'o cnﬁtei”s cBYt Weh {Hereon

terns o arts ydrota cite.
(p‘phecoga@@mﬁ@ﬂpat p@wlyst I—% in the ethy(lyene glycol according fo the
invention.

In the polycondensation catalyst thus obtained, the proportion of
the inner coat layer formed of aluminum oxide was 5 parts by weight in
terms of Al=Os per 100 parts by weight of hydrotalcite and the proportion
of the outer coat layer formed of titanic acid was 10 parts by weight in
terms of TiOz per 100 parts by weight of hydrotalcite. The sedimentation
rate of the ethylene glycol dispersion of the polycondensation catalyst ()
is shown in Table 1.

(Production of polyester j)

The polycondensation catalyst H was used, and otherwise in the

same manner as Example 1, polyester was obtained. The intrinsic

viscosity, hue, haze value and Ab of the thus obtained polyester are shown

in Table 1.
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rate of the ethylene glycol dispersion of the

pol ycondensation catalyst (H 30 is shown in Table 1.

(Production of polyester j) _The polycondensation

catal yst H was used, and ot 8rwise in the same manner

as Example 1, polyester was obtained. The intrinsic

viscosity, hue, haze value and Ab of the thus obtained

pol yester are showmn 35 in Table 1. 30 Exanple 11

(Preparation of polycondensation catalyst 1) 500g of

hydrotal cite obtained in Reference Exanple 2 was 5
Exmpbrdkd in 1.1 L of ethylene egcoI mei nt ai ned at a

di 66. 4
PRl b e pSTyCpac ot C?Eﬁg’%& 7).4) vas dropw se
addeP @ ohehudmsercdiconokiiaihedt iinr ikafevarme dExpaplod2 was
dva\g ermell ig{ ?orﬁfl;teétl%l@né‘%‘i&édl%a dﬁ&%né&%‘{' L D8 O XECor 75-

S age one ur to provi de a sol ut1 on.
S%Qos@Quemmgle 4. disgevfionat er66.4n canplintirdonigyr nprapyxide

AP, VB, Aok L RSRYMLEEA, HOKT e o

perfat 959 ko ndhiber thmedditeomt thﬁamulbmgzmﬂWP LWﬁlS aged for

on%XhP@r Qﬁgtrg%d%uﬁ Qﬁﬁl@% pg{ﬂ)b J’ ?31; étﬂ%dé%tf‘%&ﬂetrean amount
gy

resul ting ethyl ene i spérsion of
fonyctmpallm meleshthd amavnd ¢fiey Zmanlumy@wrﬂh@*@en Wiggsadded

t%Her %@1 <§n47fo§logre fb&'atgqmg:%}j é-Fhotu?Er %%B?%@ﬁfﬁg an inner

was ropw se di Spersi on over
coat [l;é&‘ﬁ?lb@if sitconijoypsidespn she tswefaec@otrfmafrﬁlcl%ef hedintelsige

m Xt\h@’ﬁﬁ]fev‘%e agedhti.f Qtiiﬁrl@ﬂé'rgly-gg?ndlsfjégmgﬁ wat ﬁfrdr@ﬁﬁlmte
I N NDI es

anount our tines hé "anount of e ti t?ﬂl um
havipgathopnapbxiadé, lages Herreant washetigysd udé?-8 BoPF dkP

tePYai89h 4P ok e A(’Ihgy@ﬁHI)Q) fyprm @fb]ﬁ#‘lts@r 28088 tay@le Qﬁspersmn
titanic acid on I nher coat a er of Eart|c es

ovet hypéridapt 2t Byursherdliyr fhevadiitgna thai KqSErdpgmpfture was
aded tdichgs }qurhyqr}%trlal@ﬂgt 81 haviehg ahhﬁﬂoﬁlﬁ%rfoﬂlﬁdtlhﬁ@ 1n moles

outer coat _|ayer thereon (polycondensatiqn &atal

thiey amguph eofdiigyfitarivg yeaiserRIcPdI Yy W&° AHEe Hooie B’ﬁxture
fohewtelaebsp%y@mem%w@o ¢8ial y&butéw(@oﬁbltagbp@@ mthhec acid on

proportion o he i nner coat |ayer for

thei ienet wepdxiagerwel mrpistes Byhydrghiciia tlfl%qe.?g groviding a

dlgﬁt%lpl@rof:!leQt]Q%&I §f Byavahohte Qfavhﬁ/@rtﬂé ghfét @ndnthet hiter coat
proportion of_ the outer coat ayerﬁéorne%hof titanic

lazier dthereoro (pabregnBonsdiight criRYEer epeprenpo elycol
adeBldihgbt MR Bhten@forhydrotal cite. The sedimentation

In the polycondensation catalyst thus obtained, the proportion of
the inner coat layer formed of zirconium oxide was 5 parts by weight in
terms of ZrOz per 100 parts by weight of hydrotalcite and the proportion
of the outer coat layer formed of titanic acid was 10 parts by weight in
terms of TiOz per 100 parts by weight of hydrotalcite. The sedimentation
rate of the ethylene glycol dispersion of the polycondensation catalyst q))
is shown in Table 1.

(Production of polyester k)

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

in Table 1.
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rate of the ethylene glycol dispersion of the

pol ycondensation catalyst (1) 30 is shown in Table 1.

(Production of polyester k) The polycondensation

catal yst 1 was used, and ot Abrwise in the sane manner

as Example 1, polyester was obtained. The intrinsic

viscosity, hue, haze value and Ab of the thus obtained

pol yester are showmn 35 in Table 1. 31 Exanple 12

(Preparation of polycondensation catalyst J) 500g of

hydrotal cite obtained in Reference Exanple 2 was 5
Eximplers2ad in 1.1 L of ethylene glycol maintained at a

t.u S5 di A
(PR Rl b p Sy Lpas g G BV e oy Ot host i f cat e
(Si (500zH591) hy&ﬁ)télogteof olatlaime duim i Sgfeopmei déxample 2 was
dl%@r%%f_b}% L 9{]9 opWI Sggy%loé % ntalilrrlr%(ﬂ a%dé)ggfél' g§%ture of 75-
85/t ho snnomdengl d\va’reralcpler i dompfed shburisn &f £8/0gt hé tetraethyl

orﬁi@éihgg{b (éﬁogf;%la ZS'F', t ggo#“aéirgﬁx?u%@%soﬁgg&géﬁg (%'ibesH 7)3)

0 provi sequent
andafér2gnad zaddmdumontMpsvsidﬁ KMO@ﬁﬁ)d\mds b@mmg&{lﬁg added to

hf o({1s§ Lh&?(ylli %mtfahs‘%{ F‘IPH% oggfnaﬂrger"i‘{)]d orﬁ@flo&lo@t AﬂXFq}thaddltlon

t e oxi um num and zirconium o
theheesdtﬂm:enuftupar wias| egedf forhpdeohabiei te progidanid esolutlon

SJt{é%qES@H(Lﬁ g? gter‘ LE0E WAl Y e Ol 5 PR %bﬁ{hcﬂf ﬂ%ﬂhweﬁ'lﬁsagmg

V|ng the 1 nner coat ereon
foets h@tu:rs,r ebiereby7 f@ nyingf ant inxeeni oeatt éﬂ‘@ sbppomesitgeoxide of

sﬂ(lg—ér{ %%1‘9 d%{\’asangf OEWCS‘I% d%ql t rﬂcépgf&ﬁi‘tlcles of

over a perio hour's. ter t dition,
hydestdleiteg ni xture was aged for one hour Then 459 of

wat 8RN REPYRL . fifl 24 léﬁ@sglﬂoﬂohﬁiefﬂgnag@uﬁ&rt@tf:les of

the titaniumtetrai sSOopro oxid
hyidirrtalete havinselke Bynexjicagt fayews thenaos wasfuirkedn 177.8 g of

tn{% Y C%q}ais@%ﬁ?%poﬁg?t (T%O'C%Hazﬂ)d vpe{h t&&%p‘vﬂQ@r af084 to the

ayer part rotalcite, thereby providing
dispetisiper oiven afpepind pﬁl?ehogts hyéif@traﬂtq pddHagennghe Fesulting

m%ﬂﬂ?é @hY A d e NSl ﬁgﬂ} | Q%QB LRy @@Nwater, an 2amount four

yconden ation catalyst J) in the ethylene
tigey Gol mateothe mgneent pb theviefamism tefraisppropoxide, was added

toPRleY HQRABRS & %Hgﬁre&%}al&lgﬁ{g s vhtal fethrnt Q% outer coat layer

proportion o he 1'nner coat |ayer forned
of dorrdsiaced oxi the bineyi saagdayeniofimantivlemel hz#mﬁa&mﬁm thereby

pr%@gdzﬁgpér&épglysﬁ‘ﬁ'cﬁhﬁaftﬁlclggrdfshﬁﬁrocéh%te Ah293: aRd inner and
the outer coat layer thereon (polycondensation catalyst J) in the ethylene
glycol according to the invention.

In the polycondensation catalyst thus obtained, the proportion of
the inner coat layer formed of composite oxide of silicon, aluminum and
zirconium was 5 parts by weight in terms of SiO2, Al:0s and ZrOs,
respectively, per 100 parts by weight of hydrotalcite and the proportion of
the outer coat layer formed of titanic acid was 10 parts by welght in
terms of TiOz2 per 100 parts by weight of hydrotalcite. The sedimentation
rate of the ethylene glycol dispersion of the polycondensation catalyst (J)
is shown in Table 1.

(Production of polyester 1)

The polycondensation catalyst J was used, and otherwise in the
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respectively, per 100 parts by weight of hydrotalcite
and the proportion of 30 the outer coat |ayer forned
of titanic acid was 10 parts by weight in terns of
Ti 2 per 100 parts by wei ght®2of hydrotalcite. The
sedimentation rate of the ethylene glycol dispersion
of the pol ycondensation catalyst (J) is shown in
Table 1. (Production of poI yester 1) 35 The

sat%ﬁée y@%ﬂﬂ%?‘sgg' Egaﬁ@tlgl ¥ o‘ri]%%’ﬁ§iu‘§rgg oﬁ%‘%n%c\g ;'ﬂlg’ einitpinsic
viehitsaiynddie, Theeivatlne msidcAb i sheoshuy oblhamedhmzleemlrwe shown
inﬁ?ﬁf‘%flAbl of the thus obtained polyester are shown in

€ 1. 5 Conparative Exanple 1 (Preparation of
pol ycondensation catalyst K) 1.6 L of aqueous solution

C&Bagﬁgtg%@pfagfgafhl oride (69.2 g/L in terms of TiQR)

ueous sol ution of sodi um hydroxide
(Prepamtign of prltcondsnedtidaCejalwet &)prepared. 9.0 L of

aquepigs SLPra%%e%s”E‘oqﬂE%' “E{F Jt?tlat}ki%mo’%'eglea g&&;’idg/ df)é) 2 g/L in

obt al'ne eren Pace
tecmpacd‘ TP » eact bib, L@iﬁdqtuhens tshhlta@}ueﬁasdmh dtyidanxiole (99.6 g/L

ﬂe ﬁ&' %@ﬁﬁgﬂ.k@r 'rQSa%egf;d 4 ba, aAdgaEs. g tﬁtrgrocﬁ' Igfaanemum

r oxi d dropw s
hxﬁremdse ble}a gﬂ—n)otfbtawdmuﬂgfe@nich@muekmé veduplagedfin a 25 L

ca:iﬁ Sf'e%@toxlhyaq{d)% (g?thg E %O%S‘Hﬂ?é ckhﬁﬁaliu & tetrachloride

utfting sturry adap ter t
argd th aqneouheomtwn yl wedivag g diroxide werr added dnfﬁp‘ame at the

nli]@%fm by ﬁ%ﬁﬁd%ff t'izv'ot ﬂ@l!ll% &F‘:lge thuEQ&%%P'thfrgfcg gnesmm

partl cles o gnesi um hydr oxi de. us o i ne
hydyosiles islswchya ohapager ithhbdhefresudfiagi drrmy dpedxp gl of 10.0.

AR@y'tEg 4 Sl eg'ﬁnq,'hedsqahr} WL a éd bt alnhGuf"% Q‘O}Beéﬁcmner coat

tal artlc es were was hed
layipx Af fidaeic aeid @utmaupﬁﬂcmf mm@c@ooﬁ B agngeivge hydroxide.

pol Z{FH@dﬁﬁlﬁ§t b@tguﬁé& aé)ﬂﬁ& diRetd eoP%aYﬁ%Q?”éﬁt mggnesmm

cat tal ne roportlon of the co
hytdppat Gohat’mgihh%1Ia@¢1ﬂ0%131’@r;§>§rtﬁ@fb9 afid heraon WéF ftered,

Iﬁ{ytﬂ_é Q)%tgﬁ{e %Ql&é’%@g e Y wihEh Oty ieh WRREAHER and pulverized

droxid Imentation rate of the aqueous
tosingrvide equlh@lpiﬁnf@@r@@e?ﬁabr%rﬁcat alyst is shown in

Tablg, lhe ¥ égﬁ@éiﬁ%ttioqp cRia1pol ¥RSE betmné'-(f‘ethe proportion of
po ycon ensa%’| on cat al St K was Used and Ot erw Sﬁgja per
2

thereoatdlager Wéﬁﬁ'@nla§c§<d‘fﬁﬂ L0 pargp by eiahtyils igms P

lo-ﬁ@ai‘iﬁt by Radifht Y)T%? {dYumhHedrdiade. VahdescAntheMPafibn rate of
he t hus obt ai ned est er are shown
the aqueous slurry of the po ycondensatlon catalyst is shown in Table 1.

(Production of polyester m)

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

Comparative Example 2
(Preparation of polycondensation catalyst L)

0.72 L of aqueous solution of titanium tetrachloride (69.4 g/L in
terms of TiQOs2) and 0.72 L of aqueous solution of sodium hydroxide (100
g/l in terms of NaOH) were prepared. 5.0 L of aqueous slurry of
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in Table 1. 30 Conparative Exanple 2 (Preparation of
pol ycondensation catalyst L) 0.72 L of aqueous
solution of titaniumtetrachloride (69.4 g/L in terns
of Ti®) and 0.72 L of aquedds sol ution of sodium
hydroxide (100 35 g/L in terns of NaOH) were
prepared. 5.0 L of aqueous slurry of 33 hydrotalcite
(100 g/L) obtained in Reference Exanple 2 was pI aced

d}o%?%ﬁe é;l %aé-)/?‘g otb)faln%{%etnof{efﬁ%ngcé %fi‘{ hlf%he a LE’au:ed in a 25

olu ni-um F &CHGr T de ARt
Lschpatisn ofeastwti umnily dtloxi dehwersguadded so&lunpm S£Ef attltamum

e t] e, er | t our s
teggabcehgﬁxg‘ag % tg\é g?u%&)éxr O(?lultlori ow%ﬁﬁém{éhh%&ogqge W%re ?dded
ditolpevisesall thmgsasmmnmehadela apbleriofl 8f @woAhbers tthethe aqueous

slagré& E)J? ﬁgdrotagcfléelf U s BS 3 el'l%l'ft?lﬁt %hho#&r‘.uftm% 8fd“r9 had a pH

ani ¢ ‘aci e sur
ofpRlt | aﬁlfesr the lyldiobnl the elufﬂsrewahweﬂrbatleéiour to form a coat

1&2)49 ?Elg glctgcfﬁaoc'n %Rlﬁ g?fa ol%%aairgirctlgsgﬁ ggd%oﬁgmir:&e
puI VEhe ztéldlstnept@i/lldfelrataliﬁepmhymbﬂde’miabbfoﬁlt@atiahy&pm the
t Al ,
aqyiesi3, BUERPOPERaERAL WP EAE bold YIRS, phdVide
palPcqrateres alyyo nwed tghy sti In. terrrs of Ti2 per 100 parts by

wei ng tﬁfe &M?E@r&@rf att{eon IQLea %gg tHﬁthﬁ}th?ﬂ‘eJ ah% %frof)cnfhon of

agueous slur ensati on cat al ys
costhdamer fiorfabd @f mta:rﬁc (aléubdmst Lo aots pol Wemhatrlm}emltﬂsof TiOz

J}OHMS g({]aq' mk\%@gﬁt’it{)g}éﬁ&f}&l@ﬁé usgd, safich QfdReiow §§te‘ Bf the

ner- as pol yester was obt ai ned.
aqrttﬁe)wsrﬁlnmspf:the/pgbwgndynsm@n chtplyst iy skowndoAbalde 1.

(%@ﬁugﬁgﬁ oq)g)t Et&ecgfggl yester are shown in Table 1. 20

arativ (Production of polyester o)

Pol ye’Ehe‘erpO\lmn@*l@maaﬁed ¢srtaﬂmt Lawes negpderand otharpise m the

061 1 03 rinsic
s ge% nne‘ilr ngEg(ggrﬂlle 6. ;qu%?tje)f Qva% %B'tam%d PREL $nt

v1se¢sepshthma| dragp wluamn%éhwftthﬁd%%@htﬁm%gaObfester are shown
pelyeopdensation catalyst A The intrinsic viscosity,

nhue and haze val ue of the thus obtained polyester are
shown in Table 1.

Comparative Example 3
(Production of polyester o)

Polyester was obtained in the same manner as Example 1 except
for using 0.0061 g (2.1x10'% mol, 0.03 parts by mol per 100 parts by mol of
dimethyl terephthalate) of antimony trioxide instead of polycondensation
catalyst A. The intrinsic viscosity, hue and haze value of the thus

obtained polyester are shown in Table 1.

Comparative Example 4
(Production of polyester p)

Polyester was obtained in the same manner as Example 2 except
for using 0.0114 g (3.9x10°5 mol, 0.015 parts by mol per 100 parts by mol
of dimethyl terephthalate) of antimony trioxide instead of
polycondensation catalyst A. The intrinsic viscosity, hue and haze value

of the thus obtained polyester are shown in Table 1.



Conpar ative Exanple 4 30 (Production of polyester p)
Pol yester was obtained in the sane nanner as Exanple 2
except for using 0.0114 g (3.9x10'5 nol, 0.015 parts
by mol per 100 parts by nol 3%f dimethyl

terephthal ate) of antinony trioxide instead of

pol ycondensation catalyst A The intrinsic viscosity,
hue and haze value 35 of the thus obtai ned pol yester
are shown in Table 1. 34 ,Qmrnr ooci ¢c~vVv o0 J ~

uy ~-r 400 00COCOCOMO) coCOCOCOCO COCo O
\Y v 1 1 A1 AL l
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a) da) Nddda) a) a~d d c~acya mc~C k k x k x
x 5Ck k k k Xo 0o O WWWWWWWWWWWWU U U
U35 CLAIMS 1. A nethod for_producing a catal yst for
produci ng pol yester by an 8%t erification reaction or
a transesterification reaction between a 5

di carboxylic acid or an ester-form ng derivative
thereof and a glycol, the nethod conprising

hydrol yzing an organic t|éﬁﬂ¥ i@ conpound in an

organi c solvent in which particles of a solid base are
di spersed thereby to forma coat Iayer of titanic

16! 5% RS RESR ot% BELIE 85 Olofudl by et an
esp@nﬁestlen byaefionestrera f ExatdestemBegtibon r@ﬁciaon between a
dlééﬁ(}%gﬁ'éea[&&' Gk %%téxe?o%&% BELVERYe Anedl gxcb/%lfcol the

I an ester-f orm ng erivative thereo
m efi hodolcompivésingehivddoloeing i an nergiayd oliteziing aqu@wamd cin an
orghhiccgdiv&?ﬁglfWcﬁ'bda{r‘efclgsnoﬂ'g s%ﬁﬂlaﬂéé:e Ql‘é"m ed thereby to

or an -‘organi c zlrconi um conmpou In

formg:am:p@t $ayarenf tntﬁnwhacﬂd partheclusdaef ofit @Jlnadtléﬂ%s of a solid
padi.spersed thereby to form an inner coat |ayer either
oF an oxide of at |east one elenent selected from
silicon, alum num and zirconium or of a conposite

oxi dg of al émﬁaf%& rbmcﬁlgegf%maﬁyé@k@pbfahlfcﬁﬂgﬂp%wé&@pby an

al um'num and zirconium and then 20 hydrol yzing an
esbemfinpigoni tranpt;mlcmrpomndranﬁeﬁh@lﬁﬁ@aﬁnc r¢griiant hegween a

dlwﬂ%QFIlB%&éf&r' §h 310 tA 50l de D386 vBAHRGoM BEAI NBSFcol, the

coat  layer thereon are dispersed thereby to forman
m gjiltody cmatmalagehy%lfolrmgnﬁe axgadipreigen | gpiepourggnd/or an

or%gﬂﬁr a1Q1 ihen %Hﬂo‘i!rﬁlsaﬁfi/o"i‘ asrpbiéj‘arﬁésﬁrco%@uﬁl cdfBound in an

accor di ng toclaim1l wherein the organi c
org@mpemlvents imtvhighgrarsirdes ef écQOé]di profisperprhthereby to form

aﬂ@ﬂﬂ@y@[ﬁé\? lﬁif&pré?ll,lﬁeraﬁlfj 2R bﬁ‘f@t bE atdicR¥frdre al&aRbel Selected

he net hod according to claiml or 2 wherein t(ﬁ
fr@mgamt:ens slwminumagnd gieqomirener gf yic epmpgsitepxide o g least

tvACERIAE NG LOcEt A rf}olm%h%oﬁh%nﬁin@nhﬁﬁ 9@l kfchARAn] Sind then
magnesi um hydr oxi de.. 35 6. The nmet hod according. to

hydralsning ofn 20 vgfEHe| ﬁt@ﬁ@lr@opfrlapaagé ji5 ty organic solvent in

which the particles of a solid base having the inner coat layer thereon are
dispersed thereby to form an outer coat layer of titanic acid on the inner

coat layer of the particles of a solid base.

3. The method according to claim 1 or 2 wherein the organic solvent
is at least one selected from aliphatic monohydric alcohols and aliphatic
dihydric alcohols.

4. The method according to claim 1 or 2 wherein the organic solvent

is ethylene glycol.

5. The method according to claim 1 or 2 wherein the solid base is

magnesium hydroxide.

6. The method according to claim 1 or 2 wherein the solid base is
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hydrotalcite. 7. A catalyst for produci ng pol yester by

an esterification reaction or a transesterification

reacti on between a dicarboxylic acid or an ester- 5

form ng derivative thereof &fd a glycol, the catal yst

bei ng obtai nabl e by hydrol yzing an organic titani um

conpound in an organic solvent in which particles of

a solid base are dispersed thereby to forma coat

I r,of titanic acid on the surface of the particles
h‘ﬁ%gaggﬁrd base. 10 8. A catalyst for producing

pol yester by an esterification reaction or a

transes er|f tion r actlon ar

i a7 or AaneabiEl o BabARR CBr BEAITVE Arch S8R reaction

orghyccrahseqtlaﬂfmatmlnysdach)mm@embew ma&icerbtyxylhydm] yriamgester-
formm enk&at%e tﬁereo q cgfj %e ca a?rsQ%]él%gaéb%T1EMe by
% i and/ ofan organ s |rCo i'um'c
h;ohgaymngsaoi vegHnik tithmiwhi chmpantilches ofgeanscsloilv,blﬁamewhwh
are.dis erse ereb faorm er .co
oAt HBrk SR PRRS oL iards L InsPRL 1Rl Oty laver of
tifammagid Dﬂ(tﬂl,e swafard efutheapdr tzc]:eecmtﬁ iausnlol befe.a
conposite oxide of at |least two elenments selected
fromsilicon, alum numand zirconium and then
hydr&l yﬁicrvgamt for ganiloctnig anlylﬂ:a’tmhp@mnelsiienifimion reaction
o2k 4an 0 h ti
orph S EenE LRk i, POR PR | FLATLERRE B EBL b quter
fotimengh%ervtatnf&)lthemf cutder gkyabl Itéupewat@ftysttl b%tmgcolst@lnlable by
he_i_nper 0 a es., o 11 dmi
A58 Co 88 S e RoEAReBn lhniE dbminu
coatpor agdiar a;xh amgaﬂmmlr@)mgﬁl Wheup@undtmea@rogaﬁnm solvent in
ohVv I r £
Corl]lsﬁg{tl(':lgs %% a oqﬁi]b?lg(% aﬁ%ﬁigsﬁ[gygrge tﬁ ogfocl'lﬂp an inner coa
lagkt phislhéxc OdldeYdTXud‘e ol ebHehst ob@. erémeerdatsaleymd fippm silicon,
Rl Me8 t%@ 1 t
S Y GEAL RSFOLS PR SR ke ctoments
séhhéeddhahysﬂumoﬁE@u@dugnhgnpo$v9@n@mna@@ ﬁﬁghr%ﬂﬂymng an
ly Svdr [PRWIAShWHe particl
or gr oxltggﬁmgfo\fg%%g lggfﬁlaes%%g}lb%pro uci ng_ pol ygs{Jar Hee
ofazc solidi apet baving they imnegeeHt lagearidieneemargglippeisggethereby
to forly An0b MG dfut T %er ’%fr@zf%}ﬁg {40 A eHYGHhAGr RBLY &Y EF of the
conpri sing preparing an I gonmer conprising a
raiteley df exepdidkhase.ester of an arommtic dicarboxylic 5
acid by an esterification reaction or a
transesterification reaction of the aromatjc _
di ca®bokpei @tabisd for puvdasing PobreAtey) 2getidingtpeclaim 7 or 8

wﬁ@xeéiﬁOfth@ngrg%'?lic solvent is at least one selected from the group
consisting of aliphatic monohydric alcohols and aliphatic dihydric

alcohols.

10. The catalyst for producing polyester according to claim 7 or 8

wherein the organic solvent is ethylene glycol.

11. The catalyst for producing polyester according to claim 7 or 8

wherein the solid base is magnesium hydroxide.

12. The catalyst for producing polyester according to claim 7 or 8
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al kyl ene glycol, and then nelt-polycondensing the
oligoner in the presence of the pol ycondensation
catal yst according to any og; of clains 7 to 12. 10

wherein the solid base is hydrotalcite.

13. 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 transesterification reaction of the
aromatic dicarboxylic acid or an ester-forming derivative thereof and an
alkylene glycol, and then melt-polycondensing the oligomer in the

presence of the polycondensation catalyst according to any one of claims 7
to 12.



