
DESCRIPTION Title of Invention: METHOD FOR PRODUCING ARYLOXYTITANIUM
COMPOSITION AND ARYLOXYTITANIUM COMPOSITION Technical Field [0001]
The present invention relates to a method for 10 producing an
aryloxytitanium composition, and an aryloxytitanium composition. Background
Art [0002] 15Aromatic carbonates have attracted attention as raw materials
used to produce aromatic polycarbonates, whose usefulness as engineering
plastics has been increasing in recent years, without using poisonous
phosgene. Regarding techniques for producing diaryl carbonates 20 as raw
materials for the production of aromatic carbonates, useful catalysts and
methods for producing the sane have been Studied. For example, Txcontaining
compounds, such as organic titanates having a Ti-O-Ti linkage, are known as
25 compounds having high activity and being useful as catalysts for
reactions for obtaining diary' carbonates using dialkyl carbonates and
aromatic hydroxy compounds as starting materials, and methods for producing
organic  - 2 - titanates having at least one Ti-O-Ti linkage are disclosed
(for example, see Patent Document 1 to 3). List of Prior Art Documents 



5 Patent Document [0003] Patent Document 1: International Publication No.
WO 2006/68053      Patent Document 2: International Publication No. WO
102006/67982 Patent Document 3: U. S. Patent No. 2880221 Summary of
Invention Problems to be Solved by the Invention 15[0004]       However,
problems remain in the handling of the Ti-containing compounds, such as
organic titanates having a Ti-O-Ti linkage. In other words, when
alkoxytitaniums are used as 20 catalysts for the production of diaryl
carbonates, quality degradation is caused if a metal component derived from
the catmlysts remains die diaryl Ti-containing compound catalysts that are
preferred 25 in terms of advantageously progressing equilibrium reactions
included in the reactions for obtaining diaryl carbonates are ary oxyti tan
'urns having nokoxy group,  3 but the aryloxytitaniums have a very high
melting point (for example, the melting point of titanium tetraphenoxide is
about 155C), and therefore, a problem of the aryloxytitaniums is that
solidification and clogging occur unless the storage tank, the piping, the
pump, and the like are constantly kept at high temperature.       Further,
as a result of the study of the present inventors, another problem is that
when aryloxytitaniums 10 are stored at high temperature, the activity as
catalysts for the production of diaryl carbonates decreases significantly.
[0003] 



Further, tetraaryloxytitaniums are known to be 15 effective as catalysts
for the production of diaryl carbonates, and conventionally, a step of
producing aryloxy compounds is performed, adjacent to a site for a step of
producing diary' carbonates, to produce tetraaryloxytitaniums, in view of
the problems based on 20 temperature control, transfer, and storage
described above. However, study is still insufficient for methods for.
producing diaryl carbonates by transferring _ buitiplix caLalysLs bccvlby
as dLyiuAy yLuup, ouc-, tetraaryloxytitaniums, and techniques for obtaining
25 titanium complex catalysts having an aryloxy group that can endure the
above storage.  - 4 -      Further, handling when transfer or storage is
continued over a long period, methods for producing catalysts compatible
therewith, and catalyst compositions that can provide the highest
productivity are also 5 unknown. [0006]       Accordingly, it is an object
of the present invention to provide a method for producing an
aryloxytitanium composition and an aryloxytitanium 10 composition that can
solve the above-described problems, as a catalyst used in reacting an
aliphatic carbonate with an aromatic monohydroxy compound to produce an
aromatic carbonate while removing an alcohol as byproduct out of the
reaction systems. 15 Means for Solving the Problems [0007] The present
inventors have diligently studied the above problems over and over, and, as
a result, found 20 that the above-described conventional problems are
solved by a production method comprising a step of adding a partIt of
adiary] car organic oxyl,,,tanium compos Lion and evaporating a component
having a lower boiling point than that of the 



25 diaryl carbonate, together with the diaryl carbonate,      The present
inventors have found that the above-described conventional problems are
solved by a  composition containing an aryloxytitanium and a diaryl
carbonate in a particular ratio. [0008] Specifically, it has been found
that an 5 aryloxytitanium (or composition) itself does not melt unless it
is at high temperature, but when it is mixed with a diaryl carbonate, the
effect of lowering the melting point is large, and further, the composition
mixed with the diaryl carbonate can be stored over a long 10 period. It has
been found that such a composition containing an aryloxytitanium and a
diaryl carbonate in a particular ratio is preferred as a catalyst for the
production of a diaryl carbonate. On the other hand, an aromatic hydroxy
compound and 15 a dialkyl carbonate that are raw materials for the
synthesis of the aryloxytitanium (or composition) have also been studied
for a similar purpose. However, the above effects are not seen, and in
addition, the solubility is also low, and a decrease in activity occurs 20
during storage. It has also been found that the above effects are specific
to the aryloxytitanium (or compositiont 10009j Further, it has also been
found that when a 25 composition obtained by adding a diaryl carbonate to
an aryloxytitanium or an aryloxypolytitanoxane (or a composition thereof)
and evaporating a component having a  - 6 - lower boiling point than that
of the diaryl carbonate is used as a catalyst for the production of a
diaryl carbonate, the problems of coloration and the like can be solved.
This is considered to be because the low boiling 5 component containing a
titanium atom can be removed, and a chlorine-containing component can also
be secondarily removed. It has been found that when the diaryl carbonate 



obtained using the aryloxytitanium composition in the 10 present embodiment
as a catalyst is used as a raw material for a melt process polycarbonate,
there is no coloration, and the adjustment of the amount of the
polymerization catalyst is also easy, and the diaryl carbonate has high
quality, leading to the completion of 15 the present invention.
Specifically, the present invention is as follows. [0010] [1] A method for
producing an aryloxytitanium 20 composition, comprising a step (1) of
adding a diaryl carbonate to an organic oxytitanjum composition having an
0-Ti 1inkage, wherein H represents wi organi.c groap ning 1 Lo 20 carbon
atoms, and evaporating a component having a lower boiling point than that
of the 25 diaryl carbonate, together with the diaryl carbonate, so as to
obtain an aryloxytitanium composition, wherein       an amount of the
diaryl carbonate used in the step (1) is 0.1 to 50 molar equivalents with
respect to total moles of Ti atoms contained in the organic oxytitanium
composition having the R-O-Ti linkage. [2]       The method for producing
the aryloxytitanium composition according to the [1], wherein a temperature
in evaporating the component having the lower boiling point than that of
the diaryl carbonate in the step (1) 10is in a range of 50C to 250C, and
in the aryloxytitanium composition obtained in the step (1), a content of
titanium atoms is 1% by mass or more and 15% by mass or less, and a content
of the diaryl carbonate is SO% by mass or more and 95% by mass or less. 



15[3]       The method for producing the aryloxytitanium composition
according to the [1] or [2], wherein in the step (1), the following step
(A) and step (R) are sequentially performed: 20step (A): a step of reacting
an alkyloxytitanium composition with an aromatic hydroxy compound and
evaporating an alcohol as by-product, by dist.ill. ati ( is Lc) obLain a
etude uLyww,yLiLuiliuhi Cumpu.5iGiull; duo      step (R): a step of adding
a diaryl carbonate to the 25 crude aryloxytitanium composition and
evaporating a component having a lower boiling point than that of the  8
diaryl carbonate, together with the dlaryl carbonate, so as to obtain an
aryloxytitanium composition. [4]  The method for producing the
aryloxytitanium 5 composition according to any one of the [1] to [3],
comprising further carrying out the following step (C): step (C): a step of
adjusting a component ratio of the aryloxytitanium composition and the
diaryl carbonate. [5]  10The method for producing the aryloxytitanium
composition according to the [3], wherein the alkyloxytitanium composition
is an alkyloxytitanium composition obtained by sequentially or
simultaneously performing 15 step (X): a step of adding water to a
tetraalkoxytitanium to react the tetraalkoxytitanium with the water so as
to obtain a partial hydrolysis reaction solution, and step (Y): a step of
evaporating an alcohol as by-product, from the hydrolysis reaction
solution. 20[6] 



The method for producing the aryioxytitan um composition accordinq to any
one of the 11] to [5], whe.reil ah aiyic-youp constiLuting. tan
aiyloxytinniiiuiu is represented by the following formula (Ar0):  wherein a
ring A represents an organic group having 6 to 20 carbon atoms, containing
an aromatic group to which an oxygen atom bonded to Ti is bonded at any
position keeping aromaticity, and may be a single ring or a plurality of
rings, or a heterocyclic ring, and/or may be substituted by another
substituent. [7]  The method for producing the aryloxytitanium 10
composition according to the [5], wherein an amount of the water in the
step (X) is 0.1 to 0.92 molar equivalents with respect to the
tetraalkoxytitanium. [8]  The method for producing the aryloxytitanium
15composition according to any one of the [1] to [7], comprising carrying
out the step (1) or the step (13) in multiple batches, or continuously. 9]
An a ryloxytitanium. composition produced by "e    thud for producin9. the
aryioxytitanium composition according to any one of the [1] to [8]. [10] An
aryloxytitanium composition comprising:  - 10 - 



an aryloxytitanium composition produced by the method for producing the
aryloxytitanium composition according to any one of the [1] to [8]; and a
diaryl carbonate. 5[11]      The method for producing the aryloxytitanium
composition according to any one of the [1] to [8], wherein the diaryl
carbonate is diphenyl carbonate. [12] 10The method for producing the
aryloxytitanium composition according to any one of the [1] to [8], wherein
an aryloxy group constituting the aryloxytitanium is the same aryloxy group
as an aryloxy group constituting the diaryl carbonate. 15[13]      A method
for stabilizing an aryloxytitanium composition, comprising: a step of
reacting an alkyloxytitanium composition with an aromatic hydroxy compound
and evaporating an 20 alcohol as by-product, by distillation, so as to
obtain a crude aryloxytitanium composition (step (A)); and a step of adding
a diaryl carbonate to the crude I VdiAU evapofciffng a c.:01tipon having a
lower boiling point than that of the diaryl 25 carbonate, together with the
diaryl carbonate, so as to obtain an aryloxytitanium composition (step
(B)), wherein       an amount of the diaryl carbonate used in the step (B)
is 0.1 to 50 molar equivalents with respect to total moles of Ti atoms
contained in the crude aryloxytitanium composition, and 5a temperature in
evaporating the component having a lower boiling point than that of the
diaryl carbonate in the step (B) is in a range of 50C to 250C. 



[14] The method for stabilizing the aryloxytitanium 10 composition
according to the [13], wherein in the aryloxytitanium composition obtained
in the step (B), a content of titanium atoms is 1% by mass or more and 15%
by mass or less, and a content of the diaryl carbonate is 50% by mass or
more and 95% by mass or less. 15[15] An aryloxytitanium composition
comprising: an aryloxytitanium; and a diaryl carbonate, wherein a content
of titanium atoms constituting the 20 aryloxytita ium is 1% by mass or more
and 15% by mass or less. [16] the aryioxyLitanium composition at:cot:Piny
to the [15], wherein a content of the diaryl carbonate is SO% by 25 mass or
more and 95% by mass or less, and a content of a compound having a boiling
point of 150C or less is 1000 ppm or 1ess.  - 12 - [17]  The
aryloxytitanium composition according to the  [15] or [16], wherein the
content of titanium atoms constituting the aryloxytitanium is 5% by mass or
more and 10% by mass or less. [18]  The aryloxytitanium composition
according to any one 



of the [15] to [17], wherein a total content of the aryloxytitanium and the
diaryl carbonate is 50% by mass 10or more. [19]       The aryloxytitanium
composition according to any one of the [15] to [18], wherein titanium
constituting the aryloxytitanium is a tetravalent titanium. 15[20]      The
aryloxytitanium composition according to any one of the [15] to [19],
wherein an aryloxy group constituting the aryloxytitanium is an aryloxy
group having 6 or V carbon atoms. 20[21] The aryloxysisanium composition
according to any one [1to [20], vtherein the composition is solid or [22]
25The aryloxytitanium composition according to any one of the [15] to [21],
wherein the aryloxytitanium is an aryloxypolytit rp - as  - 13 - [23]  The
aryloxytitanium composition according to the [22], wherein the
aryloxypolytitanoxane comprises one or more types of aryloxypolytitanoxane
haying 5 one or more Ti-O-Ti linkages in one molecule. [24]  



A method for producing a diaryl carbonate, using the aryloxytitanium
composition according to any one of the [15] to [23] as a catalyst,
comprising 10performing transesterification and disproportionation
reactions, using a di alkyl carbonate, an aromatic hydroxy compound, and
the aryloxytitanium composition, so as to produce a diaryl carbonate. [25]
15A catalyst for production of a diaryl carbonate, comprising an
aryloxytitanium and a diaryl carbonate, wherein         a content of
titanium atoms constituting the aryloxytitanium is 1% by mass or more and
15% by mass or 20less. [26]       A method for producing: a dia ryl ca
:coonate, L.ortip-rising perfrnilngtransestW(ScALA.U11CLiOn and
disproportionation reaction, using a dialkyl carbonate 25 and an aromatic
hydroxy compound, in the presence of the catalyst for production of the
diaryl carbonate according 110 the [25], so as to produce a diary]
carbonate,  - 14 - [27]       The method for producing the diaryl carbonate
according to the [26], comprising a step of separating the diaryl carbonate
from a reaction product obtained by 5 the disproportionation reaction. [28]
The method for producing the diaryl carbonate according to the [27],
further comprising a step of recycling the reaction product, from which the
diaryl 



10 carbonate is separated, into the transesterification reaction or the
disproportionation reaction. Advantages of the Invention [0011] 15The
present invention provides a method for producing an aryloxytitanium
composition and an aryloxytitanium composition that can solve the problems
of the clogging of the storage tank, the piping, the pump, and the like
during storage and transfer, and the like, 20 and a decrease in catalytic
activity which occurs during long-tern storage, and is extremely preferred
as a C ACii \/.ror a production of ci diaryl carbonate. Brief Description
of the Drawings  FIG. 1 shows a schematic configuration diagram of one
example of an apparatus for producing a diaryl carbonate.       FIG. 2
shows a schematic configuration diagram of another example of an apparatus
for producing a diaryl carbonate. Mode for Carrying Out the Invention
[00131 10A mode for carrying out the present invention  (hereinafter
referred to as the present embodiment) w'll be described below with
reference to the drawings.      The present embodiment below is an
illustration for describing the present invention and does not limit the 15
present invention to the following content. Appropriate modifications can
be made to the present invention without departing from the spirit thereof.



In the drawings, positional relationship, such as top, bottom, left, and
right, is based on the positional 20 relationship shown in the drawings,
unless otherwise specified. Further, a dimensional ratio in the drawings
not limitRa 1 totio shown. [0014] [Method for Producing Aryloxytitanium
Composition] 25A method for producing an aryloxytitanium composition in the
present embodiment comprises a step (1) of adding: a diaryl carbonate to an
orga  - 16 -  oxytitanium composition having an R-O-Ti linkage, wherein R
represents an organic group containing 1 to 20 carbon atoms, and
evaporating a component having a lower boiling point than that of the
diaryl carbonate, together with 5 the diaryl carbonate, so as to obtain an
aryloxytitanium composition, wherein an amount of the above diaryl
carbonate used in the above step (1) is 0.1 to SO molar equivalents with
respect to total moles of Ti atoms contained in the above organic
oxytitanium composition 10 having the R-O-Ti linkage.       By evaporating
the component having the lower boiling point than that of the diaryl
carbonate in the above step (1), an aryloxytitanium composition that has
high stability during transfer and/or storage can be 15 obtained. The
aryloxytitanium composition is preferred as a catalyst for the production
of a diaryl carbonate. [0015] A temperature in evaporating the component
having the lower boiling point than that of the diaryl carbonate 20 in the
above step (1) is preferably in the range of 50C to 250C. In the
aryloxytitanium composition obtained in the above step M a content of
titanium atoms is pLeby Ii5o 01. more and i5% by mass ot less, 



and a content of the diaryl carbonate is preferably 50% 25 by mass or more
and 95% by mass or less.      By controlling the temperature in evaporating
the component having the lower boiling )oliill than that of the  diaryl
carbonate, and controlling each component of the obtained aryloxytitanium
composition to a particular amount, an aryloxytitanium composition that has
higher stability during transfer and/or storage can be obtained. The
aryloxytitanium composition is extremely preferred as a catalyst for a
production of a diaryl carbonate. [0016] In the method for producing the
aryloxytitanium composition in the present embodiment, regarding the 10
above step (1), further specifically, the following step (A) and step (B)
can be sequentially performed: step (A): a step of reacting an
alkyloxytitanium composition with an aromatic hydroxy compound and
evaporating an alcohol as by-product, by distillation, so 15 as to obtain a
crude aryloxytitanium composition; and step (B): a step of adding a diaryl
carbonate to the above crude aryloxytitanium composition and evaporating a
component having a lower boiling point than that of the diaryl carbonate,
together with the diaryl carbonate, so 20 as to obtain an aryloxytitanium
composition.      These step (A) and step (B) will be described later.
[0017] Filst, scdupeds anu the likeIL embodiment will be described.
25(Organic Oxytitanium Composition Having 11-0-Ti Linkage)   The organic
oxytitanium composition having the 11-0- llnkageorganic oxytitanium
composed of  



- 18 -  tetravalent Ti atom, in which the Ti atom is substituted by an R-0-
group, wherein R represents an organic group. Here, the "organic
oxytitanium composition having the R-O-Ti linkage" means that not only one
"organic 5 oxytitanium having the R-O-Ti linkage" is present, but also a
plurality of "organic oxytitaniums having the R-0- Ti linkage" may be
mixed. This is due to the fact that it is difficult to exactly identify the
structure. The organic oxytitanium composition may be a monomer 10 or may
be a polymer (organic polytitanoxane). [0018] The above "polytitanoxane" is
defined.       The "polytitanoxane" refers to an organic-inorganic hybrid
compound comprising a Ti-O---Ti repeating structure 15 and an R-O-Ti
linkage, wherein R represents an organic group, herein. For the structure
of polytitanoxane compounds, there are reports in which the structure is
presumed (for example, Kogyo Kagaku Zasshi (Journal of the Chemical Society
of Japan, Industrial Chemistry 20Section), vol. 64, p. 885-888 (1961), and
Nature, p. 273- 274 (1961)), and reports in which a particular linkage
(forO-Tleged / detected (for example, Japcti"cd,,pen No. 2004-256719). The
Ti atom used in the present embodiment is a 25 tetravalent Ti atom. A
polytitanoxane composition comprising at least one polytitanoxane
comprising a structure unit s:,11 ected from the following gene ral  - 19 -
formulas (1), (2), (3), and (4) is the organic polytitanoxane used in the
present embodiment.       In other words, the organic polytitanoxane may
have a structure in which the structural units shown in the following
formulas are combined to form a linear, branched, or cyclic structure each
other via the Ti-O-Ti linkage, or a structure comprising a combination
thereof. [0019] 



[Formula 2] 10 I OR0 I?R?R I RO-11-0- -0-T-0- -01-0- -01-0- OR01PR I?
(1)(2)(2)(4)  [0020]       In the above formulas (1) to (4), R represents
an organic group. The R group is an organic group described in 15
Nomenclature (IUPAC Nomenclature of Organic Chemistry) prescribed by IUPAC
(The International Union of Pure and Applied Chemistry).        A plural ty
of II groups aie contained in t.ne above ULecflii.0pulybasiuflane. They
Liciy an Inc name us 20different. For the structure forming a branched or
cyclic structure, for example, those shown in the following I ormulas (a)-d
(b) are cons idered.  - 20 - 



[0021] [Formula 3] OROROR III RO-T1-0-11-0-41-OR III OR ?OR Ro--ri --OR AR
(a)(b) When the IUPAC Rules, and the Nomenclature Rules 5 prescribed by
IUPAC also shown hereinafter (except for cases where other years' IUPAC
Recommendations and the like are specially cited) herein are cited below,
"Ynkikagaku-Seikagaku Meimeiho (Organic Chemical and Biochemical
Nomenclature)" (revised second edition 10 published in 1992, Nankodo Co.,
Ltd., Japan) is cited, which is based on the edition including all the
rules of organic chemistry and biochemistry, and Japanese transliteration
rules, published as a separate volume of "Kagaku no Ryoiki (The Area of
Chemistry)" in 1980, based 15 on Recommendations 1979, and in which all
subsequent revisions and recommendations are added. "0 rq an io" - e fe r s
to generally a group of c ompounds cots of theplok.ippep ks too hook. 



20The subjects ("organic") may be subjects described in Recommendations
issued in 1993 (when it is difficult to obtain the above-described book
published in Japan,  21 - Recommendations 1979 and Recommendations 1993 may
be referred to).       However, the above-described "organic" compounds
that are subjects of the Nomenclature also include 5 organometallic
compounds and metal complexes.       "Organic" and/or "organic groups"
and/or "substituents" and the like, and the compounds used in the present
embodiment will be described herein below. They are composed of an atom not
including a metal atom 10 and/or a semimetal, unless otherwise specified.
Further preferably, "organic compounds," "organic groups," and
"substituents" composed of an atom selected from H (hydrogen atom), C
(carbon atom), N (nitrogen atom), 0 (oxygen atom), and S (sulfur atom) are
used in 15 the present embodiment. [0022]       The limitations "aliphatic"
and "aromatic" are frequently used herein. According to the IUPAC Rules, it
is described that organic compounds are classified into 20 aliphatic
compounds and aromatic compounds, and the definition of aliphatic compounds
is groups according to the vliph.6'ic coIa baa e d on IUPAC Re Connie n dat
ions 199r, In the Recommendations, aliphatic compounds are 25 defined as
"Acyclic or cyclic, saturated or unsaturated carbon compounds, excluding
aromatic compounds."  



- 22 -      An aliphatic group often used herein is a group comprising the
above aliphatic compound.         For a group, for example, the R portion
obtained by removing a hydrogen atom from the aliphatic compound RH 5 is
defined as a monovalent aliphatic group.      Aliphatic and aliphatic
groups include all of saturated and unsaturated, and acyclic and cyclic,
and refer to the above "organic compounds," "organic groups," and
"substituents" composed of an atom selected from H 10(hydrogen atom); C
(carbon atom); N (nitrogen atom); 0 (oxygen atom); S (sulfur atom); Si
(silicon atom); and a halogen atom selected from Cl (chlorine atom), Br
(bromine atom), and I (iodine atom). A case where an aromatic group is
bonded to an 15 aliphatic group, such as an aralkyl group, is often
described as "an aliphatic group substituted by an aromatic group" or "a
group comprising an aliphatic group to which an aromatic group is bonded"
in such a manner. This is based on reactivity in the present 20 embodiment,
and the nature regarding the reaction of groups, such as aralkyl groups, is
extremely similar to the .Lcdcqrcups, rather than Non-aromatic reactive
groups including aralkyl 25 groups and alkyl groups are often described as
"aliphatic groups which may be aromatically substituted,"  - 23 -
"aromatically substituted aliphatic groups," "aliphatic groups to which
aromatic groups are bonded," or the like.      When the general formulas of
the compounds used herein are described, definitions according to the
above-described Nomenclature Rules prescribed by IUPAC are used. However,
in the description of the compounds used in the present embodiment, in
order to clarify the feature of the structure, coined words, such as an
"organic polytitanoxane" and an "aryloxytitanium," are used, and 10 for the
names of particular groups and illustrated compound names, trivial names
are often used.      The number of atoms and the number of substituents are
often described herein. They all represent zero or a positive integer (zero
is often a positive integer). 



15 However, when a composition ratio formula is represented, positive
numbers are used.      This is notation often used for the notation of
inorganic compounds and organic-inorganic hybrid compounds. 20[0023] The
above R group is preferably a group composed of a carbon atom, a hydrogen
atom,and/or an oxygen atom, and and a group in which an aliphatic group and
an aromatic 25 group are bonded to each other, and it represents an acyclic
hydrocarbon group, a cyclic hydrocarbon group (a group such as, for
example, a monocyclic hydrocarbon  - 24 - group, a condensed polycyclic
hydrocarbon group, a bridged cyclic hydrocarbon group, a Spiro hydrocarbon
group, a ring assembly hydrocarbon group, a cyclic hydrocarbon group with a
side chain, a heterocyclic group, a heterocyclic Spiro group, or a bridged
heterocyclic group), a group in which one or more groups selected from the
above acyclic hydrocarbon group and the above cyclic hydrocarbon group are
bonded, and a group in which these groups are linked via covalent bonds to
a particular 10 nonmetal atom (carbon or oxygen).       The above covalent
bond to the particular nonmetal atom (carbon or oxygen) refers to, for
example, a state in which a group represented by the following formulas (5)
to (8) and the above-described group are covalently 15 bonded to each
other. [0024] [Formula 4] H2 -C (6) 



20Among the R groups as described above, the R group preferably used in the
present embodiment is selected from the group consisting of an aliphatic
group, an aromatic group, and a group in which an aliphatic group  -- 25 -
and an aromatic group are bonded to each other, considering that a side
reaction is less likely to occur, and is preferably a group selected from
the group consisting of an acyclic hydrocarbon group and a cyclic 5
hydrocarbon group (a monocyclic hydrocarbon group, a condensed polycyclic
hydrocarbon group, a bridged cyclic hydrocarbon group, a spiro hydrocarbon
group, a ring assembly hydrocarbon group, and a cyclic hydrocarbon group
with a side chain), and a group in which at least 10 one group selected
from the group is bonded (groups substituted by each other), which contain
1 to 20 carbon atoms.      Considering the flowability of the above organic
oxytitanium composition having the R-O-Ti linkage, and lb the like, the R
group is preferably a group containing 1 to 1.0 carbon atoms, more
preferably a group containing 1 to 7 carbon atoms. [0026] A more preferred
R group is a group selected from a 20 group in which at least one or more
selected from the group consisting of an alkyl group, a cycloaikyl group, a
n.d t ii aryl grout are bonded to each other, and a group             atL
one or incr.,: ,glect,tocm the gicup consisting of an alkyl group, a
cycloalkyl group, and an 25 aryl group are formed via a linkage selected
from the above formulas (5) to (8).  - 26 -      Examples of such an R
group include a methyl group, an ethyl group, a propyl group (isomers), a
butyl group (isomers), a pentyl group (isomers), a hexyl group (isomers), a
heptyl group (isomers), a cyclopropyl group, 5 a cyclobutyl group, a
cyclopentyl group, a cyclohexyl group, a cycloheptyl group, a
cyclopropylmethyl group, a 



cyclobutylmethyl group, a cyclopentylmethyl group, a cyclohexylmethyl
group, a phenyl group, a phenylmethyl group, a cresyl group (isomers), a
phenylethyl group, a 10 furfuryl group, and a pyrazyl group. [0027]       A
monomer structure having an (R-0-)4Ti structure, as well as the
above-described various polytitanoxanes having the R-O-Ti linkage can be
preferably used as the 15 organic oxytitanium composition having the R-O-Ti
linkage used in the present embodiment. It is extremely difficult to
isolate the polytitanoxane for determining the structure. Therefore, in the
present embodiment, a composition containing at least one or more types of
20 polytitanoxane having the R-O-Ti linkage is intended for the
polytitanoxane composition having the R-O-Ti linkage. The polytitancxane
composition having the R-O-Ti      such that the mole average degree of
polymerization is 251.1 or more and 12 or less. The mole average degree of
polymerization is determined by the following mathematical. expression (1),
using the number of Ti atoms  - 27 - contained in an individual
polytitanoxane having an R-0- Ti linkage, which constitutes the
polytitanoxane composition having the R-0-Ti linkage, and the following
"molar ratio". 5The polytitanoxane composition comprises one or more
polytitanoxanes having a different degree of polymerization (the number of
Ti atoms in the molecule).       The above "molar ratio" refers to the
moles of a polytitanoxane having an individual degree of 10 polymerization
relative to the total moles of polytitanoxanes in the polytitanoxane
composition. By the above "mole average degree of polymerization," it is
meant that the product of the 



molar ratio of a polytitanoxane having an individual 15 degree of
polymerization and the degree of polymerization is determined, and the
product is integrated for all degrees of polymerization to obtain an
integrated value. In other words, the question of how many Ti atoms are
contained in one polytitanoxane molecule is answered as 20 average value.
[0028] [Expre S slim 1] Pn = (p,  m,)- ( 1 ) [0029]  - 28 -       In the
above mathematical expression (1), Pn is a positive number representing the
mole average degree of polymerization. z represents the number of types of
polytitanoxane 5 having an R-O-Ti linkage having a different degree of
polymerization contained in the polytitanoxane composition having the
R-0-Ti linkage, and represents an integer of 1 or more. p, is a positive
natural number representing the 10 number of Ti atoms contained in a
polytitanoxane molecular structure w having an R-O-Ti linkage contained in
the polytitanoxane composition having the R-O-Ti linkage. mw is the mole
fraction of the molecular structure w 15 to the composition and satisfies
the following mathematical expression (2). The total of mole fractions is 1
(the left side). [0030] [Expression 2]  



- (2)  t In the above mathematical expression (2), z has the same meaning
as z described in the above mathematical expression (1), and represents the
number of types of polytitanoxane having an R-O-Ti linkage having a  - 29 -
different degree of polymerization contained in the polytitanoxane
composition having the R-O-Ti linkage, and represents an integer of 1 or
more. [0032]       For example, when the polytitanoxane composition having
the R-O-Ti linkage used in the present embodiment is a composition
comprising 1 mole of a tetraalkoxytitanium represented by the following
formula (9), and 1 mole of a polytitanoxane represented by the 10 following
formula (10), the mole average degree of polymerization is 1.5. [0033]
[Formula 5] OROROR III RO-TI-ORRO- Ti-0-11---OR III OROROR ( 9 )( 1 0 )
15[0034] 



When the aryloxytitanium composition obtained by the production method in
the present embodiment is used as a catalyst for a production of a d aryl
carbonate, a pci.having an. R-0-fl Jjn Page comprising omail average degree
of polymerization is preferred. When flowability is considered, the degree
of polymerization is preferably not very high.  - 30 -       Therefore, the
above mole average degree of polymerization is preferably in the range of
1.1 or more and 12 or less, most preferably 2 or more and 8 or less. As the
mole average degree of polymerization 5 increases, the structure is more
varied as previously described.       The polytitanoxane constituting the
polytitanoxane composition that can be used in the present embodiment is
preferably a polytitanoxane having an R-O-Ti linkage 10represented by the
following formula (11). [0035] [Formula 6] Tia0b(OH)c(OR)4 (11) 15[0036]
In the formula (11), a represents a positive integer of 2 or more, c is an
integer of 0 or more, d is an integer of 1 or more, and b is an integer of
1 or more, and a, b, c, and d satisfy 4a - 2b + c + d and 2a + 2 - c 20+ d.
MTN X a.."COn a 4- t: t j...1 q the pa .1., yt I t r a xa a e 



more preferably a polytitanoxane having an R--O---Ti linkage represented by
the following formula (12). [0038) [Formula 7)  - 31 - Tie0f(OR)g (12)
[0039]       In the formula (12), e represents a positive integer of 2 or
more, g is an integer of 1 or more, and f is an integer of 1 or more, and
e, f, and g satisfy 4e = 2fg and 2e2 - g. [0040j         When a, b, c, d,
e, f, and g shown in the above 10formula (11) and formula (12) are to be
determined, molecular weight may be required.       The molecular weight
may be determined by a known method. Examples of the known method include a
method by GPC, using a mass spectrometer (for example, a method 15
described in RAPID COMMUNICATIONS IN MASS SPECTROMETRY, 14, 662-668
(2000)). [0041] Particularly, when the hydrolyzability of the
polytitanoxane composition having the R-0-Ti linkage is 20 high, it is
possible to use a divalent chelating agent to substitute the R-O-Ti linkage
by the chelating agent to ciecre a a a the hydralyzability (for I he extent
of the 



c titanRUST PREVENTION & CONTROL JAPAN, vol. 23, No 7, 23-32 (1979) 25 may
be referred to), and measure and determine the molecular weight after the
substitution by this divalent chelating agent.  - 32 - [0042]
Examples of preferred chelating agents include pdiketones, such as
acetylacetone, and 1,2-dihydroxy aromatic compounds, such as catechol. 5The
value of a or e can be obtained by calculation after adding the above
chelating agent in an excessive amount (for example, 1.1 moles or more,
preferably in the range of 2 to 10 moles) per mole of Ti atoms contained in
a compound (or composition) having an R-O-Ti linkage, 10 removing
(preferably evaporating by distillation) ROH produced as by-product, as
required, and obtaining the molecular weight of the obtained compound (or
composition) by the above-described method. [0043] 15When the value of a or
e can be obtained, the value of b, c, d, f, and g can be obtained from
elementary analysis values, NMR, or the like.      The product obtained by
adding the divalent chelating agent has a structure comprising equal moles
of 20 the chelating agent with respect to the molar amount of Ti atoms
contained in the compound (or composition), in WI i in ' itead, 2 1 ci o
moles of RO q icop W Ii 1 rsp(ct to cihoof Tiww  the case of a - 1, the
chelating agent is usually 2-fold 25 molar equivalents with respect to Ti
atoms, and 4-fold molar equivalents of RO groups are eliminated.) 



[0044]  - 33 -      As described above, the polytitanoxane composition
having the R-O-Ti linkage that can be used in the present embodiment is
theoretically a particular polytitanoxane composition having an R-O-Ti
linkage obtained from the 5 mole average degree of polymerization
represented by the above mathematical expression (1).      However, as
described above, actual identification of the structure of an individual
polytitanoxane is extremely difficult by the current analysis method.
10Therefore, the polytitanoxane composition having the R-O-Ti linkage used
in the present embodiment is preferably a particular polytitanoxane
composition having the R-O-Ti linkage represented by the above formula (11)
and/or the above formula (12). 15[0045]      Therefore, the mole average
degree of polymerization defined in the above mathematical expression (1)
may be obtained as follows. By analyzing the polytitanoxane composition
having 20 the R-O-Ti linkage used in the present embodiment, as it is, the
average composition of polytitanoxanes having the P-O-TIge c .stituting the
colm.pos.ition comprising bnc eilb1/4)ve geey.e_       following formula
(13). 25[0046] [Formula 8] Tih0](OH)i(OR)k Lt..4)LL-;51ILLii by. tie  - 34
- (13)  



[0047]       In the formula (13), R represents the above-described group, h
represents a positive number of 1 or 5 more, j is a positive number of 0 or
more, k is a positive number of 1 or more, and i is a positive number of
more than 0, and h, i, j, and k satisfy 4h = 2j + i + k and 2h + 2 = j + k.
[0048] 10Similarly, the average composition of polytitanoxanes having the
R-O-Ti linkage constituting the polytitanoxane composition having the
R-0-Ti linkage represented by the above general formula (12) is represented
by the following formula (14). 15[0049] [Formula 9] Tip0g(OR)r (14)  [0050]
20 In the above formula (14), R represents the above-described group, p
represents a positive number of 1 or more, r is a positivd ddmber o: tOr
m.ore,and q . or nladdt--d p,and r = 2qr and 2p -1- 2 - r. 25[0051]  - 35 -
When h, i, j, k, p, q, and r shown in the above formulas (13) and (14) are
to be determined, molecular weight may be required. In such a situation,
the molecular weight can be 



5 obtained by the method described when a, b, c, d, e, f, and g shown in
the above formulas (11) and (12) are determined. Therefore, as the mole
average degree of      polymerization, either h in the above general
formula 10(13) or p in (14) may be used. When it is difficult to detect c
represented in the above formula (11) by analysis, e in the above formula
(12) may be used as the value of the mole average degree of polymerization,
assuming that the polytitanoxane 15 composition having the R-O-Ti linkage
is the structure represented by the above formula (12). [0052]       Of
course, a monomer structure having an (R-0-)4Ti structure may be contained
in the polytitanoxane 20 composition having the R-O-Ti linkage. Also in
that case, as described above, h or p obtained by analyzing the
poytlttanoxane composition having tne R-O-Tilinkaqe    structure is the
mole average degree of polymerization of 25 the polytitanoxane composition
having the R-O-Ti linkage. [0053]  - 36 -       As the above analysis
method, known methods can be appropriately used.       Elementary analysis,
atomic absorption spectroscopy, inductively coupled plasma-atomic emission
spectroscopy, chromatography analysis, nuclear magnetic resonance (14MR),
and the like which are routinely practiced can be preferably used, and they
may be combined if necessary. A particularly preferred method including,
for example, determination of the content of carbon, oxygen, 10 and
hydrogen atoms by elementary analysis, the Ti content by inductively
coupled plasma-atomic emission spectroscopy, and the contents of OH groups
and (OR) 



groups by nuclear magnetic resonance, can provide the above h or p through
calculation. 15When it is difficult to obtain the content of (OR) groups,
it may be obtained by a method of hydrolyzing the polytitanoxane
composition having the R-O-Ti linkage to form ROH and then conducting
chromatography analysis. [0054] 20 <Alkyloxytitanium Composition>     One
example of the organic oxytitanium composition avi op treRage used in the
present erapod alkyP:?:       a polytitanoxane composit ion having an
alkoxy group is 25 preferred.      An alkyloxytitanium represents, among
organic oxytitaniums constituting the above organictan i urn  - 37 -
compositions having the R---O---Ti linkage, an organic oxytitanium in which
the R group is an alkyl group, and the -0- forming the R-O-Ti linkage is
oxygen bonded to the alkyl group. 5Therefore, the alkyloxytitanium
compositions are, among the above-described organic oxytitanium
compositions having the R-O-Ti linkage, only those in which R is limited to
an alkyl group, and thus excludes only part of the examples of the R group
(examples in 10 which R is not an alkyl group). [0055]
<Cycloalkyloxytitanium Composition>       One example of the organic
oxytitanium composition having the R-O-Ti linkage used in the present
embodiment 15 includes a cycloalkyloxytitanium composition. Particularly, a
polytitanoxane composition having a cycloalkoxy group is preferred. 



A cycloalkyloxytitanium represents, among organic oxytitaniums constituting
the above organic oxytitanium 20 compositions having the R-O-Ti linkage, an
organic oxytitanium in which the R group is a cycloalkyl group, and the -0-
for itlg the R-0-Ti linkage is oxygen bonded Therefore, the
cycloalkyloxytitanium compositions 25 are, among the above-described
organic oxytitaniums having the R-O-Ti linkage, only those in which R is
limited to a cycloalKyl group, and thus excludes only  38 - part of the
examples of the R group (examples in which R is not a cycloalkyl group).
[0056] The organic oxytitanium compositions having the R-0- 5 Ti linkage
used in the present embodiment in which the R group is an alkyl group and
in which the R group is a cycloalkyl group exhibit a similar behavior in
the above step (1) and step (A), and therefore, the above-described
cycloalkyloxytitanium composition will be described below 10 as having the
same meaning as the alkyloxytitanium composition. (To be exact, the alkyl
group is branched and/or linear, and the cycloalkyl group is cyclic, but
there is no difference in reactivity and the like, and therefore, they have
the same meaning herein. Similarly, 15 a group in which a cycloalkyl group
and an alkyl group are bonded to each other has the same meaning.) [0057]
<Aryloxytitanium Composition> The aryloxytitanium composition used as a raw
20 material in the present embodiment represents, among the above organic
oxytitanium compositions having the R-O-Ti linkage, an organic oxytitanium
composition in which the \ group is a group having u dlum-tic ring, and the
-0- forming the R-O-Ti linkage is oxygen bonded to the group 25 having an
aromatic ring. Particularly, a polytitanoxane composition having an aryloxy
group is preferred. [0058]  -- 39 - 



When the above group having the aromatic ring is represented as an Ar group
(that is, a polytitanoxane having an aryloxy group is defined as a
polytitanoxane having an Ar-O-Ti linkage), a polytitanoxane having an
aryloxy group can be represented by the following formula according to the
definition of the above polytitanoxane composition having the R-O-Ti
linkage.       The structure of the polytitanoxane is diversified by the
combination of the above formulas (1) to (4) (in 10 the polytitanoxane
having the aryloxy group, the R group in the above formulas (1) to (4) is
an Ar group), that is, by the combination of the following formulas (15) to
(18) here, as described for the above polytitanoxane having the R-O-Ti
linkage. It is difficult to identify the 15 structure by the current
analysis method, and the structure is presumed to be a mixture of various
structures. [0059] [Formula 10] OArONOAr0 I  1II Ar0-1 00-Ti -001i0 II (I)1
ONok.? 1 (1 s)(1 6)(1 7)(1 8) 20 [0060] In the above formulas (15) to (18),
Ar is a group having an aromatic ring, the Ar group forms an Ar-O-Ti 



- 40 - linkage, and the oxygen atom of the Ar0 group in the linkage is
bonded to the aromatic ring in the Ar group. [0061] The above aryloxy group
constituting the 5 aryloxytitanium is preferably represented by the
following formula (Ar0). [0062] [Formula 11]  (A r 0)  10[0063]       In
the formula (Ar0), the ring A represents an organic group having 6 to 20
carbon atoms, containing an aromatic group to which an oxygen atom bonded
to Ti is bonded at any position keeping aromaticity, and may be a 15 single
ring or a plurality of rings, or a heterocyclic ring, and/or may be
substituted by another substituent.      The ring A is often described as
an Ar group herein. [0064] Ar q Do is not part a y limited as long as
hicirmmuitphcu ui Ar group include groups composed of a carbon atom, a
hydrogen atom, and/or an oxygen atom, such as an aromatic group and a group
in which an aliphatic group and an aromatic group are bonded to each therm
More spec:  examples include groups having an aromatic ring, which are an
acyclic hydrocarbon group, a cyclic hydrocarbon group (a group such as, for
example, a monocyclic 



hydrocarbon group, a condensed polycyclic hydrocarbon 5 group, a bridged
cyclic hydrocarbon group, a spiro hydrocarbon group, a ring assembly
hydrocarbon group, a cyclic hydrocarbon group with a side chain, a
heterocyclic group, a heterocyclic spiro group, or a bridged heterocyclic
group), a group in which one or more 10 groups selected from the above
acyclic hydrocarbon group and the above cyclic hydrocarbon group are
bonded, and a group in which the above groups are linked via covalent bonds
to a particular nonmetal atom (carbon or oxygen). The above covalent bond
to the particular nonmetal 15 atom (carbon or oxygen) is, for example, a
state in which a group represented by the following formulas (5) to (8) and
the above-described group are covalently bonded to each other. [0065]
20[Formula 12]  (5)(6)(7)(8) [0066]  - 42 - Among such Ar groups, the Ar
group that can be preferably used in the present embodiment is selected
from an aromatic group and a group in which an aliphatic group and an
aromatic group are bonded to each other, 5 considering that a side reaction
is less likely to occur. Examples of the Ar group that can be preferably
used in the present embodiment include a group selected from the group
consisting of an acyclic hydrocarbon group and a cyclic hydrocarbon group
(a monocyclic hydrocarbon group, 10 a condensed polycyclic hydrocarbon
group, a bridged cyclic hydrocarbon group, a spiro hydrocarbon group, a
ring assembly hydrocarbon group, and a cyclic hydrocarbon group with a side
chain), and a group in which at least one group selected from the group of
these groups is 15 bonded (groups substituted by each other), which are
organic groups having 6 to 20 carbon atoms, preferably groups having 6 to
10 carbon atoms. 



A more preferred Ar group is a group having an aromatic ring, which is a
group selected from a group in 20 which at least one or more selected from
the group consisting of a cycloalkyi group and an aryl group are bonded to
(C) U 1) U U, andin whichleast one or more. se    group, a cycloalkyl
group, and an aryl group are formed 25 via a linkage selected from the
above-described (5) to (8).  - 43 -       A group having 6 or 7 carbon
atoms is further preferred.       Examples of such Ar groups include a
phenyl group, a cresyl group (isomers), a xylyl group (isomers), and a 5
naphthyl group.       Examples of preferred Ar groups are a phenyl group
and a cresyl group (isomers).       The diaryl carbonate will be described
later. When the aryloxytitanium composition produced by the 10 production
method in the present embodiment is used as a catalyst for a production of
a diaryl carbonate, it is preferred that the aryl group constituting the
diaryl carbonate, and the above-described aryl group constituting the
aryloxytitanium are the same type of 15 aryl group (that is, the aryloxy
group constituting the aryloxytitanium is the same aryloxy group as the
aryloxy group constituting the diaryl carbonate). 10067] A monomer
structure having an (Ar-0-)4Ti structure, 20 as well as the above
polytitanoxane having the Ar-O-Ti linkage can be preferably used as the
aryloxytitanium U sed in the present: embodimen U. As -reviouely desc i.
bed,      for determining the structure, The polytitanoxane having 25 the
Ar-O-Ti linkage used in the present embodiment is a 



polytitanoxane composition having an Ar-O-Ti linkage,  - 44 - containing at
least one or more types of polytitanoxane having an Ar-O-Ti linkage. [0068]
The above polytitanoxane composition having the ArO-Ti linkage is a
composition such that a mole average degree of polymerization is 1.1 or
more and 12 or less. The mole average degree of polymerization is
determined by the following mathematical expression (1), using the number
of Ti atoms contained in an individual 10 polytitanoxane having an Ar-O-Ti
linkage, which constitutes the polytitanoxane composition, and the
following "molar ratio".      The polytitanoxane composition comprises one
or more polytitanoxanes having a different degree of 15 polymerization (the
number of Ti atoms in the molecule). The above "molar ratio" refers to the
moles of a polytitanoxane having an individual degree of polymerization
relative to the total moles of      polytitanoxanes in the polytitanoxane
composition. 20By the above "mole average degree of polymerization, it is
meant that the product of the Iii olar ratio of a palytitano X ane 1i a vld
vidua] eefjatheLion is determined, and the product is integrated for all 25
degrees of polymerization to obtain an integrated value. In other words,
the question of how many Ti atoms are  



- 45 - contained in one polytitanoxane molecule is answered as average
value. [0069] [Expression 3] Pn = (p,  m,)  (i) [0070]       In the above
mathematical expression (1), Pn is a positive number representing the mole
average degree of polymerization. 10z represents the number of types of
polytitanoxane having an Ar-O-Ti linkage having a different degree of
polymerization contained in the polytitanoxane composition having the
Ar-O-Ti linkage, and represents an Integer of 1 or more. 15pw is a positive
natural number representing the number of Ti atoms contained in a
polytitanoxane molecular structure w having an Ar-O-Ti linkage contained in
the composition.         mw is the mole fraction of the above molecular 20
structure w to the composition and satisfies the licHiq matt:::!ssion (2).
e.re [0071] [Expression 4]   - 46 - [0072] In the above mathematical
expression (2), z has the same meaning as z described in the above
mathematical expression (1), and represents the number of types of
polytitanoxane having an r-O-Ti linkage having a different degree of
polymerization contained in the polytitanoxane composition having the
Ar-O-Ti linkage, and represents an integer of 1 or more. 



[0073] 10For example, in the case of a composition comprising 1 mole of a
tetraaryloxytitanium represented by the following formula (19), and 1 mole
of a polytitanoxane represented by the following formula (20), the mole
average degree of polymerization is 1.5. 15[0074] [Formula 13] OArOArOA'
III Ar0--Th-OArArO-TI-O-Ti-OAr I OArOArOAr ( 1 9)( 2 ) [0075] When the
aryloxytlJtanium compos !1 produce( in the  catalyst for a production of a
diaryl carbonate, a polytitanoxane having an Ar-O-Ti linkage comprising
small molecules as little as possible and having a high mole average degree
of polymerization is preferred. When  - 47 - 



flowability is considered, the degree of polymerization is preferably not
very high. Therefore, the above-described mole average degree of
polymerization is preferably in the range of 1.1 or 5 more and 12 or less,
more preferably in the range of 2 or more and 8 or less. [0076] As the mole
average degree of polymerization increases, the structure is more varied as
previously 10described. The polytitanoxane having the Ar-O-Ti linkage used
in the production method in the present embodiment can be represented by
the following general formula (21). [0077] 15[Formula 14] Tia0b(OH)c(OAr)d
(21) [0078] In the above formula (21), Ar represents the above- 20
described group, a represents a positive integer of 2 or more, c is an
integer. of 0 or more, d is an integer of 1 or more and a is an arC a b, 1
ci and 2a [0079] 



25The polytitanoxane having the Ar-O-Ti linkage used in the production
method in the present embodiment is  - 48 - more preferably a
polytitanoxane having an Ar-O-Ti linkage represented by the following
general formula (22). [0080] [Formula 15] 5Tip0,1(0Ar), (22) [0081] In the
above formula (22), Ar represents the above-      described group, p
represents a positive integer of 2 or 10 more, r is an integer of 1 or
more, and q is an integer of 1 or more, and 4p - 2q + r is satisfied, and
2p + 2 - r. [0082] When a, b, c, d, p, q, and r shown in the above
15formula (21) and formula (22) are to be determined, molecular weight may
be required.      At the time, the molecular weight is obtained by a method
similar to the method described when a, b, c, d, e, f, and g shown in the
above formula (11) and formula (12) 20 are determined. [0083] 



As describes above, the psi yt .rtanoxane composition Ar-0 Ti -esen is
theoretically a particular polytitanoxane composition 25 having an Ar-O-Ti
linkage obtained from the mole average degree of polymerization represented
by the above mathematical expression (1.)  - 49 -       However, as
previously described, actual identification of the structure of the
polytitanoxane is extremely difficult by the current analysis method.
Therefore, the polytitanoxane composition having the 5 Ar-O-Ti linkage used
in the present embodiment is the particular polytitanoxane composition
having the Ar-O-Ti linkage represented by the above formula (21) and/or the
above formula (22).            Therefore, the above mole average degree of
10 polymerization may be obtained as follows.       By analyzing the above
polytltanoxane composition having the Ar-O-Ti linkage, as it is, the
average composition of polytitanoxanes having the Ar-O-Ti linkage
constituting the composition comprising the above formula 15(21) is
represented by the following formula (23). [0084] [Formula 16]
TihOi(OH)j(0Ar)k (23) 20[0085]       In the above formula (23), Ar
represents the above--described group,. h representlye number otor MULU,Cir
positive number of 1 or more, and i is a positive number 25of more than 0,
and h, i, j, and k satisfy 4h - 2j + i + k and 2h + 2 = j + k. 



[0086]  - 50 -       Similarly, the average composition of polytitanoxanes
having the Ar-O-Ti linkage constituting the composition comprising the
above formula (22) is represented by the following formula (24). 5[0087]
[Formula 17] Tip0q(0Ar), (24) [0088] 10In the above formula (24), Ar
represents the above- described group, p represents a positive number of 1
or more, r is a positive number of 1 or more, and q is a positive number of
1 or more, and p, q, and r satisfy 4p 2q + r and 2p + 2 = r. 15[0089]
When h, i, j, k, p, q, and r shown in the above formula (21) and formula
(22) are to be determined, molecular weight may be required.            At
the time, the molecular weight can be obtained by 20 the method described
when a, b, c, d, e, f, and g shown in the above formula (11) and formula
(12) are determined. [0090] age aegrec polymerization, either h in the
above formula (23) or 



25 in the above formula (24) may be used. When it is difficult to detect c
represented in the above formula. (21) by analysis, e in the above formula
- 51 -  (22) may be used as the value of the mole average degree of
polymerization, assuming that the composition is the structure represented
by the formula (22). Of course, as described above, a monomer structure 5
having an (Ar-0-)4Ti structure may be contained in the composition. Also in
that case, as described above, h or p obtained by analyzing the composition
comprising the monomer structure is the mole average degree of
polymerization of the composition. 10[0091]       As the above-described
analysis method, known methods can be appropriately used.       Elementary
analysis, atomic absorption spectroscopy, inductively coupled plasma-atomic
emission spectroscopy, 15 chromatography analysis, and nuclear magnetic
resonance (NMR), and the like which are routinely practiced can be
preferably used, and they may be combined if necessary.     A preferred
method among them including, for example, determination of the content of
carbon, oxygen, and 20 hydrogen atoms by elementary analysis, the Ti
content by inductively coupled plasma-atomic emission spectroscopy, and the
contents oil: OH cj on ps a-' (GA r) groups by r u alear CL p through
calculation, 25When it is difficult to obtain the content of (OM) groups,
it may be obtained by a method hydrolyzing the  - 52 - 



composition to form ArOH and then conducting chromatography analysis.
The polytitanoxane used in the production method in the present embodiment
may be in the form of an adduct to 5 or a mixture with ROH or Ar0H, wherein
R or Ar represents the above-described group. [0092] (Diaryl Carbonate) The
diaryl carbonate used in the production method 10 in the present embodiment
is a diaryl carbonate represented by the following formula (25). The diaryl
carbonate is also often described as an "aromatic carbonate" herein. [0093]
15[Formula 18] ArO-C-okr II 0 (2 5) [0094] The aryloxy group constituting
the above diaryl carbonate is represented by the following formula (Ar0).
20100951 [Perm  (A r 0) 



- 53 -- [0096]      In the above formula (Ar0), the ring A represents an
organic group having 6 to 20 carbon atoms, containing an aromatic group to
which an oxygen atom bonded to Ti is 5 bonded at any position keeping
aromaticity, and may be a single ring or a plurality of rings, or a
heterocyclic ring, and/or may be substituted by another substituent.
The ring A is often described as an Ar group herein. [0097] 10The preferred
Ar group is not particularly limited as long as it is a group having an
aromatic ring. Examples of the preferred Ar group include groups composed
of a carbon atom, a hydrogen atom, and/or an oxygen atom, such as an
aromatic group and a group in 15 which an aliphatic group and an aromatic
group are bonded to each other. More specific examples include groups
having an aromatic ring, which are an acyclic hydrocarbon group, a cyclic
hydrocarbon group (a group such as, for example, a monocyclic hydrocarbon
group, a condensed 20 polycyclic hydrocarbon group, a bridged cyclic
hydrocarbon group, a spiro hydrocarbon group, a ring assembly hydrocarbon
group, a cycihydrocgroup witha he    spiro group, and a bridged
heterocyclic group), a group 25 in which one or more groups selected from
the above acyclic hydrocarbon group and the above cyclic hydrocarbon group
are bonded, and a group in which the  - 54 - above groups are linked via
covalent bonds to a particular nonmetal atom (carbon or oxygen).       The
above covalent bond to the particular nonmetal atom (carbon or oxygen) is,
for example, a state in which 



5 a group represented by the following formulas (5) to (8) and the
above-described group are covalently bonded to each other. [0098] [Formula
20]  112 C-C-0  ( 5)(6)(7)(8) 10 [0099]      Among such Ar groups, one
preferred as the Ar group constituting the diaryl carbonate used in the
production method in the present embodiment is selected from an 15 aromatic
group and a group in which an aliphatic group and an aromatic group are
bonded to each other, considering that a side reaction is less likely to
occur. Examples thereof include a group se] Led fromgroup dl ic 20
hydrocarbon group (a monocycl c hydrocarbon group, a condensed polycyclic
hydrocarbon group, a bridged cyclic hydrocarbon group, a spiro hydrocarbon
group, a ring assembly hydrocarbon group, and a cyclic hydrocarbon  - 55 -
group with a side chain), and a group in which at least one group selected
from the group is bonded (groups substituted by each other), which are
organic groups having 6 to 20 carbon atoms, preferably groups having 6 



5 to 10 carbon atoms. A further preferred Ar group is a group having an
aromatic ring, which is a group selected from a group in which at least one
or more selected from the group consisting of an alkyl group, a cycloalkyl
group, and an aryl group are bonded to each other, and a 10 group in which
at least one or more selected from the group consisting of an alkyl group,
a cycloalkyl group, and an aryl group are formed via a linkage selected
from the above-described (5) to (8).         Examples of such Ar groups
include a phenyl group, a 15 cresyl group (isomers), a xylyl group
(isomers), and a naphthyl group.      Examples of preferred Ar groups are a
phenyl group and a cresyl group (isomers), more preferably a group having 6
or 7 carbon atoms. 20The diaryl carbonate used in the present embodiment is
preferably diphenyl carbonate. [0100]    production method in the present
embodiment is used as a 25 catalyst for a production of a diaryl carbonate,
it is preferred that the aryl group constituting the targeted  - 56 -
diaryl carbonate, and the aryl group constituting the above aryloxytitanium
are the same type of aryl group.       It is preferred that also for the
diaryl carbonate as a raw material for obtaining the above aryloxytitanium
5 composition, the aryl group constituting the above aryloxytitanium is the
same type of aryl group, as in the diaryl carbonate to be produced. [0101]
Next, each step of the production method in the 10 present embodiment will
be described. (Step 1)      The method for producing the aryloxytitanium
composition in the present embodiment comprises the following step (1): 15
adding a diaryl carbonate to an organic oxytitanium composition having an
R-O-Ti linkage, wherein R 



represents an organic group containing 1 to 20 carbon atoms, and
evaporating a component having a lower boiling point than that of the
diaryl carbonate, together with 20 the above diaryl carbonate, so as to
obtain an aryioxytitanium composition. [0102] tthe stahi the aryloxytitana
composition. during transfer and/or 25 storage is improved, and the quality
of a diaryl carbonate produced when the aryloxytitanium composition  - 57 -
is used as a catalyst composition for a production of a diaryl carbonate is
improved.       A step of producing the targeted diaryl carbonate will be
described later and is a complicated step with a 5 plurality of reaction
raw materials, reaction intermediates, and recycled substances. It is
surprising that the above effect is achieved only by carrying out the above
step (1), which is a discovery that cannot be expected from past findings
regarding polytitanoxane 10 compositions.       In the conventional art,
the previous reaction of a catalyst with a high boiling component, and the
like have been performed, but it is not clear what a component should be
removed, and an improvement in the quality of 15 the produced diaryl
carbonate is not provided. The flowability of the catalyst mixed with the
high boiling component, after storage, becomes significantly lower, and the
catalyst cannot be used as a composition for storage, and it is only known
that a catalyst composition 20 is produced at a site adjacent to a diaryl
carbonate production plant, or as one of steps connected by a line. [0103]
The production method in the present embodiment has an 



25 excellent stability during transfer and/or storage, and also realizes a
lower melting point. Therefore, its  - 58 - melting in use is easy, and its
catalytic activity during transfer and/or storage can be less degraded.
Thus, the production of the above aryloxytitanium composition can be
separated from the process for producing the diaryl carbonate, and these
can be carried out without location limitation.       In other words,
according to the production method in the present embodiment, a large
amount of the composition for the catalyst can be inexpensively 10
produced.      Therefore, the diaryl carbonate used in the above step (1)
is preferably a diaryl carbonate having the same structure as a diaryl
carbonate to be produced using the aryloxytitanium composition. 1510104]
The combination of the organic oxytitanium composition having the R-O-Ti
linkage and the diaryl carbonate used in the production method in the
present embodiment will be described below. 20(I) A case where the oxygen
of the organic oxytitanium  composition having the R-O-Ti linkage (of each
compound when hi e ccmpos.r Lon is a composition ofof comnounds hnvinTROT
1fnk-fv7r,\ iff nct hfrinf aromatic group (that is, a case where the oxygen
forming 25 the R-0-Ti linkage is bonded to an organic group other than an
aromatic ring in the 11 group).  - 59 -       The diaryl carbonate or the
organic oxytitanium composition having the R-O-Ti linkage is selected
comparing the boiling point of hydroxy compounds corresponding to
respective structures. 5A diaryl carbonate is a carbonate ester of an 



aromatic hydroxy compound.       An ester is a dehydration condensation
compound of a carboxylic acid and a hydroxy compound. Therefore, a diaryl
carbonate is also similarly 10 considered, and it is natural in
nomenclature to consider that a diaryl carbonate is a dehydration
condensation compound of carbonic acid and an aromatic hydroxy compound.
The aromatic hydroxy compound in considering so (or an aromatic hydroxy
compound of a carbonic acid 15 and an aromatic hydroxy compound produced by
the hydrolysis of a diaryl carbonate, on the contrary) means the
above-described corresponding hydroxy compound.      The other hydroxy
compound corresponding to the structure of the organic oxytitanium having
the R-O-Ti 20 linkage represents a hydroxy compound having an ROH structure
in which a hydrogen atom is added to an R-0- [01(1H) In the production
method in the present embodiment, 25 a diaryl carbonate is added to an
organic oxytitanium composition having an R-O-Ti linkage, and a component
having a 1 ower boiling point t.han that of the di aryl  - 60 - carbonate
is evaporated, together with the diaryl carbonate. In a case where the
oxygen of the organic oxytitanium composition having the R-O-Ti linkage
(each 5 compound when the composition is a composition of a plurality of
compounds having an R-O-Ti linkage) is not bonded to an aromatic group
(that is, a case where the oxygen forming the R-O-Ti linkage is bonded to
an organic group other than an aromatic ring in the R group), it is 10
preferred that for the selection of a preferred R-0- group, when the
boiling points of ROH and the aromatic hydroxy compound (that is, Ar0H, and
Ar has been described in the above section of diaryl carbonate)
corresponding to respective structures described above 15 are compared, the
boiling point of ArOH is higher than that of ROH.      When the oxygen of
the R-0- group is not bonded to an aromatic group, the above ROH is an
alcohol. Generally, the equilibrium of a diaryl carbonate and 



20 an alcohol is represented by the following formula (E2), and the
equilibrium is biased to the left (an alkylaryi carbonate and an aroma
rroxy compound) component is bonded is used for a production of a diaryi 25
carbonate, the alcohol component derived from the catalyst shifts the
equilibrium in the unpreferred direction,  - 61 -      Therefore, it is
preferred that the R-0- group in this case is removed out of the system in
the step (1). [0106] [Formula 21] ROCOArArOTAr(E2) II+ ArOH+ ROH 00 [0107]
As described above, when ROH has a lower boiling point than that of Ar0H,
ROH can be removed out of the system, together with the diaryl carbonate,
or together 10 with the diaryl carbonate as an alkylaryl carbonate. When
ROH has a lower boiling point than that of Ar0H, the alkylaryl carbonate
has a lower boiling point than that of the diaryl carbonate. [0108] 15In
this case, the R group is preferably a group having a small number of
carbon atoms because of easy removal.      An R group having 1 to 6 carbon
atoms is preferred. Considering the flowabillty of the polytitanoxane
having  an alkyl 



-ving 3 to DCA ....LOTUS  pre group (isomers), a pentyl group (isomers),
and a hexyl group (isomers) are further preferred. [0109]  - 62 -      On
the other hand, for the diaryl carbonate, diphenyl carbonate and dicresyl
carbonate (isomers) can be preferably used, considering the industrial
utility value. 5[0110]      For the combination of the R group and the Ar
group, a case where the R group is an R group selected from an n-propyl
group, an isopropyl group, an n-butyl group, an isobutyl group, an n-pentyl
group, and an isopentyl group, 10 and the Ar group is a phenyl group is
preferred. [0111] Next, an amount of the organic oxytitanium composition
having the R-O-Ti linkage and the diaryl carbonate used in the above step
(1) will be described. 15The amount of the diary' carbonate used is 0.1 to
50 molar equivalents, preferably 1 to 20 molar equivalents, with respect to
the total moles of Ti atoms contained in the organic oxytitanium
composition having the R-O-Ti linkage. 20It is possible to add the above
amount at one time and then evaporate the component having the lower
boiling point Lhan that of the above didtogether above amount in portions
and then evaporate the component 



25 having the lower boiling point than that of the diaryl carbonate,
together with the diaryl carbonate. It is possible to add the above amount
in portions and then  - 63 - evaporate the component having the lower
boiling point than that of the diaryl carbonate, together with the diaryl
carbonate, after each portion. It is possible to carry out the step in
multiple batches, or continuously. 5In order to efficiently evaporate the
substance having the lower boiling point than that of the diaryl carbonate,
it is preferred to repeat a plurality of times (two to four times) the
operation of adding 1 to 3 molar equivalents of the diaryl carbonate and
evaporating the 10 component having the lower boiling point than that of
the diaryl carbonate, together with the diaryl carbonate. [0112]       The
method for adding the diaryl carbonate can be appropriately selected
according to the type of the 15 organic oxytitanium composition having the
R-O-Ti linkage and the diaryl carbonate of interest, and the apparatus for
carrying out the above step (1).         The diaryl carbonate may be added
in a solid state or may be added in a liquid state (a melted or solution
20state).     The organic oxytitanium composition having the R-0- linke may
also be solid or liquid (a melted or sciutionte). Tt is preferred to carry
out tho step (1) in a 25 uniform state. At the time, adding the liquid
diaryl carbonate to the liquid organic oxytitanium composition having the
R-0-Ti linkage is a preferred method.  - 64 - [0113] A temperature in
evaporating the component having 



the lower boiling point than that of the diaryl carbonate in the step (1)
can be in the range of 30C to 300C. 5In order to increase the rate of
evaporation, a higher temperature is preferred. On the other hand, at high
temperature, an unpreferred reaction, for example, the rearrangement
reaction of the diaryl carbonate, may occur to produce a complicated
aryloxytitanium. At low 10 temperature, it may be solid or poorly flowable.
Therefore, the temperature is preferably in the range of 50C to 250C, more
preferably 80C to 250C.         Depending on the compounds used, the
melting point and the like vary, and therefore, the temperature can be 15
adjusted in this range if necessary. [0114]      The step (1) is preferably
carried out in a liquid state and is preferably carried out at a
temperature at which the organic oxytitanium composition having the R--O-
20 Ti linkage and the diaryl carbonate are in a substantially uniform
liquid state. in --rder to keep the LSion temperature constant., app
installed in the reactor for performing the step (1). 25[0115] The reaction
pressure varies depending on the type of the compounds used, the
composition of the reaction  -- 65 - system, the reaction temperature, the
reaction apparatus, and the like, but is usually preferably in the range of
0.01 kPa to 100 kPa (absolute pressure). Considering the ease of industrial
practice, the reaction pressure is 



5 preferably in the range of 0.1 kPa to 20 kPa (absolute pressure). [0116]
A time of period between addition of the diaryl carbonate and subsequent
evaporation (residence time in 10 the case of a continuous process) is not
particularly limited, but usually 0.001 to 100 hours, preferably 0.01 to 80
hours, and more preferably 0.1 to 50 hours. [0117] The step may be
completed after sampling the 15 reaction solution and confirming by a known
analysis method that a desired amount of the aryloxytitanium composition is
produced.         The step may also be completed after confirming that a
desired amount of POH is evaporated in the evaporated 20liquid. When the
organic oxytitanium composition having the it- C) .(J1:cnJ conicdie
chluEine (incigaRic chlorine RI-Ri/nr hvdxnCRR7R,' 14- ?,7      preferred
to continuously carry out the step until. the 25 chlorine concentration in
the residual liquid drops to a desired level (for example, 100 ppm or less)
because  - 66 - chlorine remaining in the aryloxytit nium composition is
often unpreferred.       The analysis of the residual liquid may be
difficult due to sampling and the like, and therefore, it is preferred to
analyze the evaporated components to determine the completion of the step
(1).       For example, it is preferred to further add the diaryl
carbonate, until the Ti atom content in the diaryl carbonate evaporated is
100 ppm or less, preferably 10 10 ppm or less, and more preferably 1 ppm or
less, and the chlorine content is 100 ppm or less, preferably 10 ppm or
less, and more preferably 1 ppm or less, to evaporate a larger amount of
components by distillation, or adjust the reflux amount to evaporate the
diaryl carbonate 



15 containing a high concentration of the low boiling component. [0118]
(II) A case where the oxygen of the organic oxytitanium composition having
the R-O-Ti linkage (of each compound 20 when this composition is a
composition of a plurality of compounds having an R-O-Ti linkage) is bonded
to an drunftd;u..1)a the oxygen. form isho P-nis bonded group ) 25In this
case, the organic oxytitanium composition having the R-O-Ti linkage is an
aryloxytitanium.  Therefore, the diaryl carbonate or the polytitanoxane
having the R-0-Ti linkage may also be selected comparing the boiling point
of hydroxy compounds corresponding to respective structures. 5As described
in the above (I), it is preferred to compare the corresponding ROH from the
structure of the polytitanoxane having the R-O-Ti linkage, and ArOH
corresponding to the structure of the diaryl carbonate used, for selection.
10In this case, either of ROH and ArOH may have a lower boiling point, or
they may have the same boiling point.      When the aryloxytitanium
composition obtained in the above step (1) is used as a catalyst for a
production of 15 a diaryl carbonate, it is preferred to use a diaryl
carbonate having the same structure as this targeted diaryl carbonate to be
produced, in the step (1), and it is preferred that the boiling point of
ROH is equal to or more than the boiling point of Ar0H. 



20This is because the diaryl carbonate derived from the organic oxytitanium
composition having the R-O-Ti linkage may be mixed in the a r yloxytitanium
compositi 1 F 01 1 o J         An amount of the organic oxytitanium
composition 25 having the R-O-Ti linkage and the diaryl carbonate used in
the above step (1) will be described.  - 68 -      The amount of the diaryl
carbonate used is 0.1 to 50 molar equivalents, preferably 1 to 20 molar
equivalents, with respect to the total moles of Ti atoms contained in the
above organic oxytitanium composition having the R-0- Ti linkage.      It
is possible to add the above amount at one time and then evaporate the
component having the lower boiling point than that of the diaryl carbonate,
together with the diaryl carbonate. It is possible to add the above 10
amount in portions and then evaporate the component having the lower
boiling point than that of the diaryl carbonate, together with the diaryl
carbonate. It is possible to add the above amount in portions and then
evaporate the component having the lower boiling point 15 than that of the
diaryl carbonate, together with the diaryl carbonate, after each portion.
It is possible to carry out the step in multiple batches, or continuously.
In order to efficiently evaporate the substance having the lower boiling
point than that of the diaryl 20 carbonate, it is preferred to repeat a
plurality of times, for example, two to four times the operation of adding
I moiar .quiv Lent-, Ott.diarboos to 3 Poi       than that of the diary'
carbonate, together with the 25 diaryl carbonate. [0120]  - 69 - The method
for adding the diaryl carbonate can be 



appropriately selected according to the type of the organic oxytitanium
composition having the R-O-Ti linkage and the diaryl carbonate of interest,
and the apparatus for carrying out the above step (1).       The diaryl
carbonate may be added in a solid state or may be added in a liquid state
(a melted or solution state).         The organic oxytitanium composition
having the R-0- 10 Ti linkage may also be solid or liquid (a melted or
solution state). It is preferred to carry out the above step (1) in a
uniform state. At the time, adding the liquid diaryl carbonate to the
liquid organic oxytitanium composition 15 having the R-O-Ti linkage is a
preferred method. [0121] A temperature in evaporating the component having
the lower boiling point than that of the diaryl carbonate in the above step
(1) can be selected in the range of 2030C to 300C.      In order to
increase the rate of evaporation, a high.e."rother hand, at _   the
rearrangement reaction of the diary]. carbonate, may 25 occur to produce a
complicated aryloxytitanium. At low temperature, it may be solid or poorly
flowable.  - 70 - Therefore, the temperature is preferably in the range of
50C to 250C, more preferably 80C to 250C.       Depending on the compounds
used, the melting point and the like vary, and therefore, the temperature
may be changed in this range if necessary.       The above step (1) is
preferably carried out in a liquid state and is preferably carried out at a
temperature at which the polytitanoxane having the R-U-Ti linkage and the
diaryl carbonate are in a substantially 10uniform liquid state.       In
order to keep the reaction temperature constant, a known cooling apparatus
and heating apparatus may be installed in the reactor for performing the
above step (1). 



15The reaction pressure varies depending on the type of the compounds used,
the composition of the reaction system, the reaction temperature, the
reaction apparatus, and the like, but is usually preferably in the range of
0.01 kPa to 100 kPa (absolute pressure). Considering the 20 ease of
industrial practice, the reaction pressure is preferably in the range of
0.1 kPa to 20 kPa (absolute A time of period between addition of the diaryl
25 carbonate and subsequent evaporation (residence time in the case of a
continuous process) is not particularly  - 71 - limited, but usually 0.001
to 100 hours, preferably 0.01 to 80 hours, and more preferably 0.1 to 50
hours. The step may be completed after sampling the reaction solution and
confirming by a known analysis 5 method that a desired amount of the
aryloxytitanium composition is produced.       The step may also be
completed after confirming that a desired amount of ROH is evaporated in
the evaporated liquid. 10When the organic oxytitanium composition having
the R-0- group contains some chlorine (inorganic chlorine and/or
hydrolyzable chlorine) as an impurity, it is preferred to continuously
carry out the step until the chlorine concentration in the residual liquid
drops to a 15 desired level, for example, 100 ppm or less, because chlorine
remaining in the aryloxytitanium composition is often unpreferred.
The analysis of the residual liquid may be difficult due to sampling and
the like, and therefore, analysis of 20 the evaporated components to
determine the completion of the step (1) is a preferred method. For
example,is preferred t.lo further add the                               the
Ti atoin (77ct in the dia carbonate evaporated is 100 ppm or less,
preferably 10 



25 ppm or less, and more preferably 1 ppm or less, and the chlorine content
is 100 ppm or less, preferably 10 ppm or less, and more preferably 1 ppm or
less, to evaporate a  - 72 - larger amount of components by distillation,
or adjust the reflux amount to evaporate the diaryl carbonate containing a
high concentration of the low boiling component. [0123]       It is not
always necessary to use a reaction solvent in the above step (1). However,
for the purposes of making the reaction operation easy, and the like,
suitable solvents, for example, alkanes such as pentane 10(isomers), hexane
(isomers), heptane (isomers), octane (isomers), nonane (isomers), and
decane (isomers); aromatic hydrocarbons and alkyl-substituted aromatic
hydrocarbons, such as benzene, toluene, xylene (isomers), ethylbenzene,
diisopropylbenzene (isomers), 15 dibutylbenzene (isomers), and naphthalene;
nitrile compounds, such as acetonitrile and benzonitrile; aromatic
compounds substituted by a halogen or a nitro group, such as chlorobenzene,
dichlorobenzene (isomers), bromobenzene, dibromobenzene (isomers),
chloronaphthalene, 20 bromonaphthalene, nitrobenzene, and nitronaphthalene;
polycyclic hydrocarbon compounds, such as diphenyl, syl, dipiylmeLoop
(-ere; andhen7v11-e1nene (inemerc)7 nllnhritie hydrocarbons, such as
cyclohexane, cyclopentane, 25 cyclooctane, and ethylcyclohexane; ketones,
such as methyl ethyl ketone and acetophenone; esters, such as dibutyl
phthalate, dihexyl phthalate, diocty] phthala te  and benzyl butyl
phthalate; ethers and thioethers, such as tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyethane, diphenyl ether, and diphenyl sulfide; ketone
compounds, such as acetone and methyl ethyl ketone; ester compounds, 



5 such as ethyl acetate and ethyl benzoate; and sulfoxides, such as
dimethyl sulfoxide and diphenyl sulfoxide, can be preferably used as the
reaction solvent.         ArOH corresponding to part of the diaryl
carbonate structure is also preferably used as the reaction solvent.
10[0124] In the step (1), an inert gas may also be used.      Oxygen is an
unpreferred gas component because it has an oxidation action. It is
preferred to replace oxygen, air, in the reactor (the apparatus for
carrying 15 out the step (1)) by an inert gas before the start of the step.
Further, when the diaryl carbonate is evaporated, it may be evaporated by
being entrained in an inert gas. As the inert gas, for example, nitrogen,
helium, 20 argon, a carbonic acid gas, methane, ethane, and propane can be
used alone or in combination. [0125]    Ti linkage is easily hydrolyzed by
moisture, and 25 therefore, it is preferred to control the moisture content
in the system in the step (1).  - 74 -       It is preferred to control the
moisture content at 0.1 mole or less per mole of Ti atoms in the system in
the step (1). [0126] 5A reactor for performing the step (1) is selected
according to the above-described conditions.       Specifically, hitherto
known reactors, such as an agitation tank, a pressure agitation tank, a
reduced-pressure agitation tank, a column reactor, a distillation 10
column, a packed column, and a film evaporator, can be used in combination,
if necessary.      A type of a condenser provided in the reactor is not
particularly limited, and a known condenser can be used. 



For example, hitherto known condensers, such as a 15 multitubular
cylindrical condenser, a double-tube condenser, a single-tube condenser,
and an air-cooled condenser, can be used in combination, if necessary.
The condenser may be provided inside the reactor, or may be provided
outside the reactor and connected to the 20 reactor through piping.
Considering the types of the reactor and the condenser, the method for
handling the rdensaLef'the like various conUra cra are [0127] 25Materials
for the reactor and the condenser are not particularly limited, and known
materials can be used.  - 75 -      For example, glass, stainless steel,
carbon steel, Hastelloy, a substrate subjected to glass lining, and a
substrate coated with Teflon (registered trademark) can be used. 55US304,
SUS316, SUS316L, and the like are inexpensive and can be preferably used.
Instrumentation equipment, such as a flowmeter and a thermometer, and known
process apparatuses, such as a reboiler, a pump, and a condenser, may be
added as 10 required. Known heating methods, such as by steam and a heater,
can be applied. Known cooling methods, such as natural cooling, cooling
water, and brine, can also be applied. [0128] 15Certain steps may be added
to the step (1), as required.       For example, a range of steps and
apparatuses that those skilled in the art and the engineers can assume,
such as the step of dissolving the diaryl carbonate, the 



20 step of dissolving the organic oxytitanium composition having the R-O-Ti
linkage, the step of separating the alcohol, the step of separating and/or
purifying he gromat      discarding )y products and the like, may he added,
25[0129]       The step (1) has been described above and will be more
specifically described below,  - 76 -       A case where the R group of the
organic oxytitanium having the R-O-Ti linkage is an alkyl group, that is, a
case where the organic oxytitanium having the 11-0--Ti linkage is an
organic oxytitanium having an alkoxy group 5 will be described in detail
below.       In this case, the step (1) is carried out as a step comprising
the following steps (A) and (B): the step (A) of reacting an
alkyloxytitanium with an aromatic hydroxy compound and evaporating an
alcohol as 10 by-product, by distillation, so as to obtain a crude
aryloxytitanium composition; and the step (B) of adding a diaryl carbonate
to the crude aryloxytitanium composition and evaporating a component having
a lower boiling point than that of the diaryl 15 carbonate, together with
the diaryl carbonate, so as to obtain an aryloxytitanium composition.
The above step (A) is a step of exchanging an alkoxy group for an aromatic
hydroxy group. Before the step (A) is carried out, the boiling 20 points of
ROH corresponding to the alkoxy group and the aromatic hydroxy compound are
compared, and the alkyioxyLitanium and the aromaAmpound td be The (I)
described forthe above-described step (1) 



25[0130] <Aromatic Hydroxy Compound>  77 -      The aromatic hydroxy
compound used in the above step (A) will be described.      The aromatic
hydroxy compound is an aromatic hydroxy compound represented by the
following formula (26). 5[0131] [Formula 22] ArOH (26) [0132] 10In the
formula (26), the Ar group is a ring A represented by the following formula
(27). [0133] [Formula 23]       (2 7) 15[0134]      In the above formula
(27), the ring A represents an organic group having 6 to 20 carbon atoms,
comprising an aromatic group to which an oxygen atom forming an OH 



C) is bonded at any }DC )51pin aroInat:LcIdCy, heterocyclic ring, and/or
may be substituted by another substituent. [0135]  - 78 -       The Ar
group is not particularly limited as long as it is a group having an
aromatic ring. Examples of the Ar group include groups composed of a carbon
atom, a hydrogen atom, and/or an oxygen atom, such as an aromatic 5 group
and a group in which an aliphatic group and an aromatic group are bonded to
each other. More specific examples include groups having an aromatic ring,
which are a group comprising an acyclic hydrocarbon group or a cyclic
hydrocarbon group (for example, a monocyclic 10 hydrocarbon group, a
condensed polycyclic hydrocarbon group, a bridged cyclic hydrocarbon group,
a spiro hydrocarbon group, a ring assembly hydrocarbon group, a cyclic
hydrocarbon group with a side chain, a heterocyclic group, a heterocyclic
spiro group, and a 15 bridged heterocyclic group), a group in which one or
more groups selected from the above acyclic hydrocarbon group and the above
cyclic hydrocarbon group are bonded, and a group in which the above groups
are linked via covalent bonds to a particular nonmetal atom (carbon or
oxygen). 20The above covalent bond to the particular nonmetal atom (carbon
or oxygen) is, for example, a state in which d co.oupthe *LL) ng) to On
each other, 25[0136] [Formula 241    



H2 -C--- -C0     (5)(6)(7)(8) [0137] Among such Ar groups, the Ar group
that can be preferably used in the present embodiment is selected 5 from an
aromatic group and a group in which an aliphatic group and an aromatic
group are bonded to each other, considering that a side reaction is less
likely to occur. Examples of the Ar group that can be preferably used in
the present embodiment include a group selected from the 10 group
consisting of an acyclic hydrocarbon group and a cyclic hydrocarbon group
(a monocyclic hydrocarbon group, a condensed polycyclic hydrocarbon group,
a bridged cyclic hydrocarbon group, a spiro hydrocarbon group, a ring
assembly hydrocarbon group, and a cyclic hydrocarbon 15 group with a side
chain), and a group in which at least one group selected from the group is
bonded (groups substituted by each other), which are organic groups having
6 to 20 carbon atoms, preferably groups having 6 up 20 group having an
aromatic ring, which is a group selected from a group in which at least one
or more selected from the group consisting of a cycloaikyl group and an
aryl group are bonded to each other, and a group in which. at  - 80 - least
one or more selected from the group consisting of an alkyl group, a
cycloalkyl group, and an aryl group are formed via a linkage selected from
the above (5) to (8). [0138] 



5Examples of such Ar groups include a phenyl group, a cresyl group
(isomers), a xylyl group (isomers), and a naphthyl group. Examples of
preferred Ar groups are a phenyl group      and a cresyl group (isomers),
more preferably a group 10 having 6 or 7 carbon atoms. [0139]     When ROH
has a lower boiling point than that of Ar0H, ROH is easily removed by
distillation, and therefore, an organic oxytitanium having an alkoxy group
(R-0- group) 15 and an aromatic hydroxy compound (Ar0H) such that ROH has a
lower boiling point than that of ArOH are selected.      In this case, the
preferred R group is preferably a group having a small number of carbon
atoms because of easy removal. 20The R group preferably is a group having 1
to 6 carbon atoms, more preferably an alkyl group having 3 to 6 carboncr.1.
Ti QL ii S tio-Jolty oi hi Preferably a propyl group (isomers) a butyl
group 25(isomers), a pentyl group (isomers), or a hexyl group (isomers).
[0140J        For the aromatic hydroxy compound, phenols and cresol
(isomers) can be preferably used, considering the industrial utility value.
The most preferred combination of the R group and 5 the Ar group is a case
where the R group is an R group selected from an n-propyl group, an
isopropyl group, an n-butyl group, an isobutyl group, an n-pentyl group,
and an isopentyl group, and the Ar group is a phenyl group. [0141] 10Next,
an amount of the alkyloxytitanium and the 



aromatic hydroxy compound used in the above step (A) will be described.
The amount of the aromatic hydroxy compound used is preferably 1 to 50
molar equivalents, more preferably 5 15 to 30 molar equivalents, with
respect to the total moles of alkoxy groups contained in the
alkyloxytitanium (alkyloxytitanium composition in the case of a
composition) and is determined by the size of the reactor, and the like.
20If a large amount of polyhydroxy compound (for example, catechol,
trihydroxyphenol, and salicylic acid) noir the ar nine-je h yd rex y
compound,thi 1uo.pow-id r'idub:, wiL       and the amount of the targeted
aryloxytitanium produced 25 decreases. Therefore, the content of the
poiyhydroxy compound in the above step (A) is preferably 0.01 or less,  -
82 - more preferably 0.001 or less, in terms of the molar ratio to titanium
atoms.      It is possible to add the above amount at one time and then
evaporate the alcohol derived from the alkyloxytitanium. It is possible to
add the above amount in portions and then evaporate the alcohol derived
from the alkyloxytitanium. It is possible to add the above amount in
portions and then evaporate the alcohol derived from the alkyloxytitanium
after each portion. It is 10 possible to carry out the step in multiple
batches, or continuously.      In order to efficiently evaporate the
alcohol, the operation of adding 1 to 3 molar equivalents of the aromatic
hydroxy compound and evaporating the alcohol may 15 be performed a
plurality of times, for example, two to four times. Part or all of the
excessive amount of the aromatic hydroxy compound may be evaporated,
together with the alcohol. 



20[0142] The excessive amount has been described above. The ily produced
ire alkoxy groups contained in the alkytoxytitanium 25Therefore, a larger
amount of the aromatic hydroxy compound than the moles of the above alkoxy
groups is the excessive amount of the aromatic hydroxy compound. - 83 -
[0143]      The word "derived" is often used herein, and "derived" is used
to mean that when a functional group of a raw feed compound changes in a
reaction, the group of the raw material is inherited. [0144]      A method
for adding the aromatic hydroxy compound can be appropriately selected
according to the type of the alkyloxytitanium and the aromatic hydroxy
compound of 10 interest, and the apparatus for carrying out the above step
(A).      The aromatic hydroxy compound may be added in a solid state or
may be added in a liquid state (a melted or solution state). 15The
alkyloxytitanium may also he solid or liquid (a melted or solution state).
It is preferred to carry out the step (A) in a uniform state. At the time,
adding the liquid aromatic hydroxy compound to the liquid alkyloxytitanium
is a 20 preferred method. [0145] 



(A) can be carried out- In order to increase the rate of evaporating the 25
alcohol as by-product, high temperature is preferred, but the aromatic
hydroxy compound may also be evaporated before all alkoxy groups are
substituted, At. low  - 84 - temperature, it may be solid or poorly
flowable. Therefore, the temperature is preferably in the range of 50C to
250C, more preferably 80C to 150C. Depending on the compounds used, the
melting point 5 and the like vary, and therefore, the temperature may be
changed in this range if necessary.       The step (A) is preferably
carried out in a liquid state and is preferably carried out at a
temperature at which the alkyloxytitanium and the aromatic hydroxy 10
compound are in a substantially uniform liquid state.       In order to
keep the reaction temperature constant, a known cooling apparatus and
heating apparatus may be installed in the reactor for performing the step
(A). [0146] 15The reaction pressure in the step (A) varies depending on the
type of the compounds used, the composition of the reaction system, the
reaction temperature, the reaction apparatus, and the like, but is usually
preferably in the range of 1 kPa to 200 kPa 20(absolute pressure).
Considering the ease of industrial practice, the reaction pressure is
preferably in the 1E_ of 0,1 kPa to 120 kPa (abc;olate press r14 -2 1 



2,            A time of period between addition of the aromatic 25 hydroxy
compound and subsequent evaporation (residence time in the case of a
continuous process) is not parti cul.a.rly limited, but us ally 0.001 to
100 hours,  - 85 - preferably 0.01 to 80 hours, and more preferably 0.1 to
50 hours. [0148] The step may be completed after sampling the 5 reaction
solution and confirming by a known analysis method that a desired amount of
the aryloxytitanium is produced.         The step may also be completed
after confirming that a desired amount of ROH is evaporated in the
evaporated 10liquid.      When the organic oxytitanium having an R-0- group
contains some chlorine (inorganic chlorine and/or hydrolyzable chlorine),
it is preferred to continuously carry out the step until the chlorine
concentration in 15 the residual liquid drops to a desired level, for
example, 100 ppm or less, because chlorine remaining in the aryloxytitanium
is often unpreferred. [0149] It is not always necessary to use a reaction
solvent 20 in the above step (A). However, for the purposes of making the
reaction operation easy, and the like, suitableas pentane isom(irfl)
(isomers), nonane (isomers), and decane (isomers); 



25 aromatic hydrocarbons and alkyl-substituted aromatic hydrocarbons, such
as benzene, toluene, xylene (isomers), othylbenzene, diisopropylbe ene
(isomers),  - 86 - dibutylbenzene (isomers), and naphthalene; nitrile
compounds, such as acetonitrile and benzonitrile; aromatic compounds
substituted by a halogen or a nitro group, such as chlorobenzene,
dichlorobenzene (isomers), 5 bromobenzene, dibromobenzene (isomers),
chloronaphthalene, bromonaphthalene, nitrobenzene, and nitronaphthalene;
polycyclic hydrocarbon compounds, such as diphenyl, substituted diphenyl,
diphenylmethane, terphenyl, anthracene, and dibenzyltoluene (isomers);
aliphatic 10 hydrocarbons, such as cyclohexane, cyclopentane, cyclooctane,
and ethylcyclohexane; ketones, such as methyl ethyl ketone and
acetophenone; esters, such as dibutyl phthalate, dihexyl phthalate, dioctyl
phthalate, and benzyl butyl phthalate; ethers and thioethers, such 15 as
tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane, diphenyl ether, and
diphenyl sulfide; ketone compounds, such as acetone and methyl ethyl
ketone; ester compounds, such as ethyl acetate and ethyl benzoate; and
sulfoxides, such as dimethyl sulfoxide and diphenyl sulf oxide, can be 20
preferably used as the reaction solvent.       A diaryl carbonate
(Ar-O-00-0-Ar) having the same Ar p r 0U a s the aromatiC hydroxy cc Toulid
is also pro I e r ably used as LheL..lIL LiuVLIIL [01501 25In the step (A),
an inert gas may also be used.       Oxygen is an unpreferred gas component
because it has anLC'it is Preferred to replace  -- 87 - oxygen, air, in the
reactor (the apparatus for carrying out the step (A)) by an inert gas
before the start of the step. When the aromatic hydroxy compound is
evaporated, it 



5 may be evaporated by being entrained in an inert gas.      As the inert
gas, for example, nitrogen, helium, argon, a carbonic acid gas, methane,
ethane, and propane can be used alone or in combination. [0151] 10The
aryloxytitanium is easily hydrolyzed by moisture, and therefore, it is
preferred to control the moisture content in the system in the step (A).
Specifically, it is preferred to control the moisture content at 0.1 mole
or less per mole of Ti atoms 15in the system in the step (A). [0152]
It is preferred that a reactor for performing the step (A) is also selected
from those conforming to the above-described conditions. 20Specifically,
hitherto known reactors, such as an agitation tank, a pressure agitation
tank, a reduced- pressu ck a co.iumn reactor,a CIISLiJ..Lation a L52, .an
used in comb..ination, .if necessary, 25A type of a condenser provided in
the reactor is not particularly limited, and a known condenser can be used.
- 88 -       For example, hitherto known condensers, such as a multitubular
cylindrical condenser, a double-tube condenser, a single-tube condenser,
and an air-cooled condenser, can be used in combination, if necessary.
The condenser may be provided inside the reactor, or may be provided
outside the reactor and connected to the 



reactor through piping. Considering the types of the reactor and the
condenser, the method for handling the condensate, and the like, various
configurations are 10 employed.      The materials for the reactor and the
condenser are not particularly limited, and known materials can be used.
For example, glass, stainless steel, carbon steel, Hastelloy, a substrate
subjected to glass lining, and a 15 substrate coated with Teflon
(registered trademark) can be used. SUS304, 508316, 5US316L, and the like
are inexpensive and can be preferably used. 10153) 20Instrumentation
equipment such as a flowmeter and a thermometer, and known process
apparatuses, such as a reboil-1a. Dump, and a condens a heater, may be
usedAlso for cooling, known methods, 25such as natural cooling, cooling
water, and brine, can be used.  -- 89 -      Certain steps may be added as
required. For example, a range of steps and apparatuses that those skilled
in the art and the engineers can assume, such as the step of dissolving the
aromatic hydroxy compound, the step of 5 dissolving the alkyloxytitanium,
the step of separating the alcohol, the step of separating and/or purifying
the aromatic hydroxy compound, and the step of burning up or discarding
by-products and the like, can be added. [0154] 10Next, the step (B) will be
described. 



In the step (B), the reaction solution in the above-described step (A) may
be used as it is, or the step (B) may be carried out after adjustment of
the concentration and the like. The step (B) may be carried out in the 15
same apparatus, or may be carried out by transferring the reaction solution
to another apparatus. [0155] The step (B) is the step of adding a diaryl
carbonate to the crude aryloxytitanium composition and 20 evaporating a
component having a lower boiling point than that of the above diaryl
carbonate, together with the diaryi 2arbo ie, soobtain an
a.ry].oxyt.i.tamnum [0156] 25In the step (B), the organic oxytitanium
composition having the R-O-Ti group used in the above-described step  - 90
-  (1) is the crude aryloxytitanium composition obtained in the
above-described step (A).      The diaryl carbonate used in the step (B) is
preferably a diaryl carbonate having the same structure 5 as a diaryl
carbonate to be produced using the aryloxytitanium composition.      The
boiling points of the aromatic hydroxy compound used in the step (A) and
ArOH corresponding to the structure of the diaryl carbonate used (the
diaryl 10 carbonate is represented by Ar-O-00-0-Ar, and in Ar0H, a hydrogen
atom is bonded to this Ar0 group) at ordinary pressure are compared for
selection.         In this case, either the aromatic hydroxy compound or
the above ArOH may have a lower boiling point, or they 15 may have the same
boiling point. [0157] When the aryloxytitanium composition obtained in the
step (B) is used as a catalyst for a production of a diaryl carbonate, it
is preferred to use a diaryl 



20 carbonate having the same structure as a diaryl carbonate to be
produced, in the step (B), and it is preferred that ]po i.nt.ot Lhe a
naritati a hydroxy compoon mir011,         This is because the diaryl
carbonate derived from 25 the aryloxytitanium may be mixed in the
aryloxytitanium composition. [0158]  - 91 -      Next, an amount of the
crude aryloxytitanium composition and the diaryl carbonate used in the step
(3) will be described. The amount of the diaryl carbonate used is 0.1 to 50
5 molar equivalents, preferably in the range of 1 to 20 molar equivalents,
with respect to the total moles of Ti atoms contained in the crude
aryloxytitanium composition.      It is possible to add the above amount at
one time and then evaporate the component having the lower boiling 10 point
than that of the diaryl carbonate, together with the diaryl carbonate. It
is possible to add the above amount in portions and then evaporate the
component having the lower boiling point than that of the diaryl carbonate,
together with the diaryl carbonate. It is lb possible to add the above
amount in portions and then evaporate the component having the lower
boiling point than that of the diaryl carbonate, together with the diaryl
carbonate, after each portion. It is possible to carry out the step in
multiple batches, or continuously. 20In order to efficiently evaporate the
substance having the lower boiling point than that of the diaryl c rbonate,
it. ii preferred to perlo.rm the ope.ration of and evaporating the
component having the lower boiling 25 point than that of the diaryl
carbonate, together with the diaryl carbonate, a plurality of times, for
example, two to four imes.  



- 92 - [0159]      The method for adding the diaryl carbonate can be
appropriately selected according to the type of the aryloxytitanium and the
diaryl carbonate of interest, and 5 the apparatus for carrying out the
above step (B).      The diaryl carbonate may be added in a solid state or
may be added in a liquid state (a melted or solution state). The crude
aryloxytitanium composition may also be 10solid or liquid (a melted or
solution state). It is preferred to carry out the step (B) in a uniform
state. At the time, adding the liquid diaryl carbonate to the liquid crude
aryloxytitanium composition is a preferred method. 15[0160]      A
temperature of the step (B) can be in the range of 30C to 300C.       In
order to increase the rate of evaporation, a higher temperature is
preferred. On the other hand, at 20 high temperature, an unpreferred
reaction (for example, the rearrargement .reaction of the diaryl carbonate)
may OC.tc.Ur to produce a compi.i.cated aryloxytitanium. At low be aulli or
poor' Therefore, the temperature is more preferably in the 25range of 50C
to 250C, even more preferably 80C to 250C.  - 93 -       Depending on the
compounds used, the melting point and the like vary, and therefore, the
temperature may be changed in this range if necessary. 



The step (B) is preferably carried out in a liquid 5 state and is
preferably carried out at a temperature at which the crude aryloxytitanium
composition and the diaryl carbonate are in a substantially uniform liquid
state.            In order to keep the reaction temperature constant, 10 a
known cooling apparatus and heating apparatus may be installed in the
reactor for performing the step (B). [0161]      The reaction pressure
varies depending on the type of the compounds used, the composition of the
reaction 15 system, the reaction temperature, the reaction apparatus, and
the like, but is usually preferably in the range of 0.01 kPa to 100 kPa
(absolute pressure). Considering the ease of industrial practice, the
reaction pressure is preferably in the range of 0.1 kPa to 20 kPa (absolute
20pressure). [0162] A1 IlK pf pe-'-d 00 wean 0001on C I I 10e diai - the
case of a continuous process) is not particularly 25limited, but usually
0.001 to 100 hours, preferably 0.01 to 80 hours, and more preferably 0.1 to
50 hours.  -- 94 -       When the reaction solution is sampled, and the
aryloxytitanium contains some chlorine (inorganic chlorine and/or
hydrolyzable chlorine), it is preferred to continuously carry out the step
until the chlorine 5 concentration in the residual liquid drops to a
desired level (for example, 100 ppm or less) because chlorine remaining in
the aryloxytitanium is often unpreferred. [0163] The analysis of the
residual liquid may be difficult 



10 due to sampling and the like, and therefore, analysis of the evaporated
components to determine the completion of the step (B) is a preferred
method.       For example, the diaryl carbonate is further added until the
Ti atom content in the diaryl carbonate 15 evaporated is 100 ppm or Less,
preferably 10 ppm or less, and more preferably 1 ppm or less, and the
chlorine content is 100 ppm or less, preferably 10 ppm or less, and more
preferably 1 ppm or less, to evaporate a larger amount of components by
distillation, or the reflux 20 amount is adjusted to evaporate the diaryl
carbonate containing a high concentration of the low boiling componeui It
is not always necessary to use a reaction solvent 25in the above step (B).
However, for the purposes of making the reaction operation easy, and the
like, suitable solvents, for example, alhanes such as pentane  - 95 -
(isomers), hexane (isomers), heptane (isomers), octane (isomers), nonane
(isomers), and decane (isomers); aromatic hydrocarbons and
alkyl-substituted aromatic hydrocarbons, such as benzene, toluene, xylene
(isomers), 5 ethylbenzene, diisopropylbenzene (isomers), dibutylbenzene
(isomers), and naphthalene; nitrile compounds, such as acetonitrile and
benzonitrile; aromatic compounds substituted by a halogen or a nitro group,
such as chlorobenzene, dichlorobenzene (isomers), 10 bromobenzene,
dibromobenzene (isomers), chloronaphthalene, bromonaphthalene,
nitrobenzene, and nitronaphthalene; polycyclic hydrocarbon compounds, such
as diphenyl, substituted diphenyl, diphenylmethane, terphenyl, anthracene,
and dibenzyltoluene (isomers); aliphatic 15 hydrocarbons, such as
cyclohexane, cyclopentane, cyclooctane, and ethylcyclohexane; ketones, such
as methyl ethyl ketone and acetophenone; esters, such as dibutyl phthalate,
dihexyl phthalate, dioctyl phthalate, and benzyl butyl phthalate; ethers
and thioethers, such 20 as tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyethane, diphenyl ether, and diphenyl sulfide; ketone
compounds, such as acetone and methyl ethyl ketone; ester compounds,
yiuuLciLLihdLCi,Ltt utt       such as dimethyl sulfoxide and diphenyl
sulfoxide, can be 25 preferably used as the reaction. solvent.      ArOH
corresponding to part of the diaryl carbonate structure 19 also preThrably
used as the reaction solvent 



- 96 - [0165] An inert gas may also be used. Oxygen is an unpref erred gas
component because it has an oxidation action. It is preferred to replace 5
oxygen, air, in the reactor (the apparatus for carrying out the step (B))
by an inert gas before the start of the step. When the diaryl carbonate is
evaporated, it may be evaporate by being entrained in an inert gas. As the
10inert gas, for example, nitrogen, helium, argon, a carbonic acid gas,
methane, ethane, and propane are used alone or in combination, and a method
for introducing the inert gas is preferred. [0166] 15The aryloxytitanium is
easily hydrolyzed by moisture, and therefore, it is preferred to control
the moisture content in the system in the step (B).         It is preferred
to control the moisture content at 0.1 mole or less per mole of Ti atoms in
the system in 20the step (B). [0167] reactor for r e I: 1: ormi lq die
above -.Lep ( according.ii Lisb            Specifically, hitherto known
reactors, such as an 25agitation tank, a pressure agitation tank, a
reduced- pressure agitation tank, a column reactor, a distillation 



column, a packed column, and a film evaporator, can be used in combination,
if necessary.       A type of a condenser provided in the reactor is not
particularly limited, and a known condenser can be used. 5For example,
hitherto known condensers, such as a multitubular cylindrical condenser, a
double-tube condenser, a single-tube condenser, and an air-cooled
condenser, can be used in combination, if necessary. The condenser may be
provided inside the reactor, or 10 may be provided outside the reactor and
connected to the reactor through piping. Considering the types of the
reactor and the condenser, the method for handling the condensate, and the
like, various configurations are employed. 15A materials for the reactor
and the condenser are not particularly limited, and known materials can be
used.      For example, glass, stainless steel, carbon steel, Hastelloy, a
substrate subjected to glass lining, and a substrate coated with Teflon
(registered trademark) can 20 be used. SPS304, 505316, SUS316L, and the
like are 1- byed can be preferably usc, 1 thermometer, and known process
apparatuses, such as 25 reboiler, a pump, and a condenser, may be added as
required. For heating, known methods, such as steam and a heater, may he
used. Also for cool inn, known methods,  - 98 - 



such as natural cooling, cooling water, and brine, can be used. [0168]
Steps may be added to the step (B), as required. 5For example, a range of
steps and apparatuses that those skilled in the art and the engineers can
assume, such as the step of dissolving the diaryl carbonate, the step of
dissolving the crude aryloxytitanium composition, the step of separating
the diaryl carbonate, the step of 10 separating and/or purifying the
aromatic hydroxy compound, and the step of burning up or discarding
by-products and the like, may be added. [0169] In the method for producing
the aryloxytitanium 15 composition in the present embodiment, a step (C)
described later can be additionally carried out after the above-described
step (1) or step (B).         The step (C) is a step of adjusting a
component ratio of the aryloxytitanium composition and the diaryl
20carbonate. The step (C) will he described below. In t.h.is step (c))rder
to stably use the dryC.nium eompo       obtained in the above-described
step (1) or step (B), the 25component ratio is adjusted. A content of
titanium atoms contained in the ary 1 cxytiti- I LUll (or pomp'on) is pre
te ra bly a d1j usted  - 99 -  to be in the range of 1% by mass or more and
15% by mass or less, more preferably in the range of 5% by mass or more and
10% by mass or less.       A total content of the aryloxytitanium and the
diaryl carbonate is preferably adjusted to 50% by mass or more in the
aryloxytitanium composition. The upper limit value of the total content is
not particularly limited, 



but is, for example, 99.9% by mass or less. When the total content is in
the above range, an aryloxytitanium 10 composition preferred for storage
and/or transfer is provided.       The above total content varies depending
on the purpose, and the structure of the diaryl carbonate and the
aryloxytitanium, but if the above total content is 15 low, the container
required for storage and/or transfer, and the like are large, and
therefore, the above value is preferred. [0170] Adjustment may be made only
with the diaryl 20 carbonate and the aryloxytitanium (or composition),
which is a preferred method. Adjustment rev be macse by ado eq iiotber
compon.e. For the purposes of making the adjustment of 25flowability easy,
and the like, suitable solvents, for example, alkanes such as pentane
(isomers), hexane (isomers), heptane (isomers), octane (isomers), nonane  -
100 - (isomers), and decane (isomers); aromatic hydrocarbons and
alkyl-substituted aromatic hydrocarbons, such as benzene, toluene, xylene
(isomers), ethylbenzene, diisopropylbenzene (isomers), dibutylbenzene
(isomers), 5 and naphthalene; nitrile compounds, such as acetonitrile and
benzonitrile; aromatic compounds substituted by a halogen or a nitro group,
such as chlorobenzene, dichlorobenzene (isomers), bromobenzene,
dibromobenzene (isomers), chloronaphthalene, bromonaphthalene, 10
nitrobenzene, and nitronaphthalene; polycyclic hydrocarbon compounds, such
as diphenyl, substituted diphenyl, diphenylmethane, terphenyl, anthracene,
and dibenzyltoluene (isomers); aliphatic hydrocarbons, such as cyclohexane,
cyclopentane, cyclooctane, and 15 ethylcyclohexane; ketones, such as methyl
ethyl ketone and acetophenone; esters, such as dibutyl phthalate, 



dihexyl phthalate, dioctyl phthalate, and benzyl butyl phthalate; ethers
and thioethers, such as tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane,
diphenyl ether, and 20 diphenyl sulfide; ketone compounds, such as acetone
and methyl ethyl ketone; ester compounds, such as ethyl ace LaLe and
etsulfa les, such as preferably used as the reaction solvent 25ArOH
corresponding to part of the diaryl carbonate structure is also preferably
used as the reaction solvent. [0171]  - 10'1 - When the aryloxytitanium
composition obtained in the step (C) is used as a catalyst for a production
of a diary' carbonate, using, as a solvent, a compound used in the step of
producing a diaryl carbonate is a preferred method.       Such a solvent is
a compound used (produced as byproduct in some cases) in the step of
producing the diaryl carbonate, and alcohols, aromatic hydroxy compounds,
dialkyl carbonates, alkylaryl carbonates, .10 alkyl aryl ethers, diaryl
ethers, high boiling point byproducts, and the like are used. [0172] An
inert gas may also be used. Oxygen is an unpreferred gas component because
it 15 has an oxidation action. It is preferred to replace oxygen, air, in
the reactor (the apparatus for carrying out the step (C)) by an inert gas
before the start of the step.            When the diaryl carbonate is
evaporated, it may be 20 evaporate by being entrained in an inert gas. 



As the inert gas, for example, nitrogen, helium, argon, a carbem(Ahane,
5tiaant2, and propanc. are used alone or in combinaT mpthnd fnr introducing
the inert gas is preferred. 25[0173]  - 102 -     The aryloxytitanium is
easily hydrolyzed by moisture, and therefore, it is preferred to control
the moisture content in the system in the step (C). In this case, it is
preferred to control the 5 moisture content at 0.1 mole or less per mole of
Ti atoms in the system in the step (C). [0174] A reactor for performing the
above step (C) is selected according to the above-described conditions.
10Specifically, hitherto known reactors, such as an agitation tank, a
pressure agitation tank, a reduced-pressure agitation tank, a column
reactor, a distillation column, a packed column, and a film evaporator, can
be used in combination, if necessary. 15A type of a condenser provided in
the reactor is not particularly limited, and a known condenser can be used.
For example, hitherto known condensers, such as a multitubular cylindrical
condenser, a double-tube condenser, a single-tube condenser, and an
air-cooled 20 condenser, can be used in combination, if necessary.
The condenser may be provided inside the reactor, or rreiyov.idedLUI and
CUilneCt.j tettie 



rtHtrItropnhccnnidprintvnPP nt fhfl reactor and the condenser, the method
for handling the 25condensate, and the like, various configurations are
employed.  - 103 -       The materials for the reactor and the condenser
are not particularly limited, and known materials can be used.       For
example, glass, stainless steel, carbon steel, Hastelloy, a substrate
subjected to glass lining, and a 5 substrate coated with Teflon (registered
trademark) can be used. S0S304, S0S316, SUS316L, and the like are
inexpensive and can be preferably used. Instrumentation equipment, such as
a flowmeter and a 10 thermometer, and known process apparatuses, such as a
reboiler, a pump, and a condenser, may be added as required. For heating,
known methods, such as steam and a heater, may be used. Also for cooling,
known methods, such as natural cooling, cooling water, and brine, can be
15used. [0175]      Other certain steps may be added to the step (C), as
required.         For example, a range of steps and apparatuses that 20
those skilled in the art and the engineers can assume, such as the step
ofssolving the diaryl carbonate, the sLepv rly I h: a.ryIOxyt.itannin,ill
and/or purifying the aromatic hydroxy compound, and the 25 step of burning
up or discarding by-products and the like, may be added. 



[0176]  - 104 -       Next, a method for producing the alkyloxytitanium
used in the above step (A) will be described.       The alkyloxytitanium
can be produced by a known method. 5The step (A) and further the step (B)
may be carried out using a commercial alkyloxytitanium.      Examples of a
preferred method for producing the alkyloxytitanium include a method
comprising the following step (X) and step (Y), that is, a method for 10
sequentially or simultaneously performing: step (X) of adding water to a
tetraalkoxytitanium to react the tetraalkoxytitanium with the water so as
to obtain a partial hydrolysis reaction solution, and step (Y) of
evaporating an alcohol as by-product, from 15 the hydrolysis reaction
solution. [0177] <Tetraalkoxytitanium>      The tetraalkoxytitanium used in
the above step (X) will be described. 20The tetraalkoxytitanium is a
tetravalent tetraalkoxytitanium represented by Ti(0Q)4, herein Q
3:epicalkyl group The ,ifaJheaeisic( associated form. 25The preferred Q
group is preferably a group having a small number of carbon atoms because
of easy removal as an al ohol in the step ( 



- 105 - The Q group is preferably a group having 1 to 6 carbon atoms, more
preferably an alkyl group having 2 to 6 carbon atoms, and particularly
preferably an ethyl group, a propyl group (isomers), a butyl group
(isomers), 5 a pentyl group (isomers), or a hexyl group (isomers). [0178]
The above step (X) will be described. When the above-described
alkyloxytitanium, for example, a polytitanoxane having an alkoxy group
having 10 an average degree of polymerization of 2 or more, is produced in
the step (X), the relationship between the tetraalkoxytitanium, the amount
of water added, and the average degree of polymerization is a relationship
shown by a partial hydrolysis reaction and a condensation 15 reaction
represented by the following formula (28) and/or formula (29).      A case
where a polytitanoxane having an alkoxy group having an average degree of
polymerization of less than 2 is produced will be described later. 20[0179]
The average degree of polymerization of the pulyt'Ldnoxdu hdythe aikoxy
group obtainin the cxii,udb p, added and/or an amount of an alcohol
liberated. 25The polytitanoxane having the alkoxy group is preferably a
polytitanoxane having an alkoxy group (or a polytitanoxane composition,
having a alkoxy group) having  



- 106 - an average degree of polymerization obtained in such a manner.
In most cases, both the hydrolysis reaction and the condensation reaction
proceed in the step (X), and the 5 alkyloxytitanium composition can be
obtained. It is presumed that a hydroxy group as shown in the formula (28)
remains partially, and a condensate as shown in the formula (29) is
obtained in the step (Y). These reactions are generally suggested when 10
titanium oxide is produced by a sol-gel method. The step (X) is often
described herein as a hydrolysis-condensation step. [0180] [Formula 25]
15nTi(0Q)4 + 0.5(4n + x - y) 1120 -> Tin0{211- (x 4, y)/2}(011)x(QQ)y + (4n
- y)Q0H ... (28) nTi(0Q)4 .5 0.5(4n - y)H20 -> Tin0{2,-y/2}(My + (4n -
y)Q0H ... (29) [0181] 20In the formulas, Q is the above-described group, n
represents an integer of 1 or more, x represents a number of 0 or Dre, c- S
y r e p resents E n urn be a of more t S a n 0. The average degree of
polymerizat ion roughly 



25calculated from the above formula (29), and the amount of water added are
brought together in the following Table 1.  - 10-1 -       In the case of
the above formula (28), only the number of moles of the free alcohol
changes, and the average degree of polymerization may be regarded as the
same. 5[0183] [Table 1] Table 1. Relationship between amount of water added
and average degree of polymerization  Average degree of polymerization (n)
Amount of water added (molar equivalents vs tetraalkoxytitanium) Free
alcohol (molar equivalents vs tetraalkozytitanium) 2 0.500 2 2.2 0.545 



2.4 3 0.667 4 4 0.750 6 5 0.800 8 6 0.833 10 7 0.857 12 8 0.875 14 9 



0.889 16 10 0.900 18 11 0.909 20 12 0.917 22 13 0.923 24 14 0.929 26 IS
0.933 28 



16 0.938 30  [0184]  The .2TUflflPt721 .shdpd preferably 0.1 to 0.92 molar
equivalents with respect to the tetraalkoxytitanium reacted because if the
amount of water added increases, the flowability worsens Sign ificantly. In
other words, the average degree of polymerization is preferably 12 or less.
- 108 -      A previously partially hydrolyzed and/or condensed
alkoxytitanium, rather than the tetraalkoxytitanium, may be used for the
starting material. At the time, the amount of water is adjusted so that 5
the average degree of polymerization is 12 or less.      The average degree
of polymerization is more preferably 2 or more and 8 or less, considering
flowability, stability, and use as a catalyst for a production of a diaryl
carbonate. 10It is presumed that when the average degree of polymerization
is more than 1 and less than 2, partial hydrolysis occurs according to the
following reaction formula (30). Assuming that the consumption of water is
used for dimer production, and the remainder is a monomer, 15 calculation
should be performed. A way of obtaining the average degree of
polymerization at the time follows the above-described method, and thus,
the amount of water added is adjusted. [0185] 



20[Formula 26] 2Ti(0Q)4H20 -> Ti20(0M6 + 2Q0M ... (30) [01061    be
described. 25As described above, the step (X) is the partial hydrolysis
reaction of the tetraalkoxytitanium.  - 109 -      This hydrolysis reaction
is widely known and can occur by a known method.      The average degree of
polymerization should be in the above range. However, when the water added
is not 5 uniformly dispersed, a polytitanoxane having a significantly high
degree of polymerization may be produced and solidified. Therefore, it is
preferred to perform the hydrolysis reaction uniformly as much as possible
to obtain a polytitanoxane having a narrow range 10 of the degree of
polymerization. [0187]       For such a method, it is preferred to dilute
the tetraalkoxytitanium and/or the water added, with a solvent, and react
them. More preferably, a method for 15 diluting the tetraalkoxytitanium
with a solvent, further also diluting water with the solvent, and then
gradually adding the diluted water to the tetraalkoxytitanium solution is
preferred. The solvent should be a solvent inert to the 



20 tetraalkoxytitanium and water. A preferred solvent is an alcohol, more
preferably the same type of alcohol as the of the tetraalkoxytitan the
alkoxy group. 25[0188]      The concentration to be given by dilution can
be appropriately determined by the tetraalkoxytita oa nd  - 110 - the
solvent used, and may be determined by the properties (flowability and the
like) of the obtained alkyloxytitanium.      Preferably, the
tetraalkoxytitanium is diluted so that it is 10 to 80% by mass.      If the
concentration is low, the amount of the solvent evaporated increases. On
the other hand, if the concentration is high, a significantly nonuniform
composition may be generated as previously described. 50 10 to 80% by mass
is more preferred. [01891 The dilution of water may be appropriately
determined by the solvent used and the addition method. The preferred
dilution concentration is 1 to 80% by 15 mass, more preferably 3 to 50% by
mass. [0190] The purpose of the step (X) is to react the
tetraalkoxytitanium with water, as described above, and      addition and
reaction may be performed by a known method. 20Preferably, diluted water is
gradually added to a diluted tetraai koxyt itani urn solution, as described
above. 



[0191] tearipflat_nLeiCrSt        -40C to 150C (or the boiling point or
less of the 25solvent at ordinary pressure).     In order to increase the
reaction rate, high amp r a t u r ei.s prefe ed.nth0he the. h d at high  -
temperature, an unpreferred reaction (for example, the production of a
polytitanoxane having a significantly nonuniform degree of polymerization)
may occur to produce a complicated polytitanoxane. At low temperature, it
may 5 be solid or poorly flowable. Therefore, the temperature is more
preferably in the range of -20C to 100C, even more preferably -10C to 100C.
Depending on the compounds used, the melting point and the like vary, and
therefore, the temperature may be 10 changed in this range if necessary.
The step (X) is preferably carried out in a liquid state and is preferably
carried out at a temperature at which the polytitanoxane produced is in a
substantially uniform liquid state. 15In order to keep the reaction
temperature constant, a known cooling apparatus and heating apparatus may
be installed in the reactor for performing the step (X). [0192] The
reaction pressure varies depending on the type 20 of the compounds used,
the composition of the reaction system, the reaction temperature, the
reaction apparatus, and the like, but is usual y prefe b 551)( 



ease of industrial practice, the reaction pressure is 25 preferably in the
range of 0.1 kPa to 150 kPa (absolute pressure).  - 112 --      A
hydrolysis reaction time (residence time in the case of a continuous
process) is not particularly limited and is usually 0.001 to 100 hours,
preferably 0.01 to 80 hours, and more preferably 0.1 to 50 hours. 5It is
preferred to sample the reaction solution and continuously carry out the
step until the liberated alcohol is in a desired range, and it is preferred
to carry out the step while measuring the average degree of polymerization.
10[0193]       An inert gas may be used. Oxygen is an unpreferred gas
component because it has an oxidation action. It is preferred to replace
oxygen, air, in the reactor (the apparatus for carrying out the step (X))
by an inert gas 15 before the start of the step.       As the inert gas,
for example, nitrogen, helium, argon, a carbonic acid gas, methane, ethane,
and propane are used alone or in combination, and a method for introducing
the inert gas into the reactor is preferred. 20[0194] A reactor for
performing the above step (X.) is accordinu to the HaLflsirilai
conci.itions agitation tank, a pressure agitation tank, a reduced- 25
pressure agitation tank, a column reactor, a distillation column, a packed
column, and a film evaporator, can be uS ed in combination., if a a a a
<3dry.  - 113 - 



A type of a condenser provided in the reactor is not particularly limited,
and a known condenser can be used.       For example, hitherto known
condensers, such as a multitubular cylindrical condenser, a double-tube 5
condenser, a single-tube condenser, and an air-cooled condenser, can be
used in combination, if necessary.      The condenser may be provided
inside the reactor, or may be provided outside the reactor and connected to
the reactor through piping. Considering the types of the 10 reactor and the
condenser, the method for handling the condensate, and the like, various
configurations are employed. A materials for the reactor and the condenser
are not particularly limited, and known materials can be used. 15 For
example, glass, stainless steel, carbon steel, Hastelloy, a substrate
subjected to glass lining, and a substrate coated with Teflon (registered
trademark) can be used. SUS304, S0S316, SUS316L, and the like are 20
inexpensive and can be preferably used.  Instrumentation equipment, such as
a flowmeter and mometer, kind kn.ppart.lises" such. required. For heating,
known methods, such as steam and 25 a heater, may be used. Also for
cooling, known methods, such as natural cooling, cooling water, and brine,
can be used  - 114 - Steps may be added as required.       For example, a
range of steps and apparatuses that those skilled in the art and the
engineers can assume, such as the step of dissolving the
tetraalkoxytitanium, 5 the step of dissolving water, the step of separating
and/or purifying the alcohol, and the step of burning up or discarding
by-products and the like, may be added. [0195]            Following the
above-described step (X), the 10following step (Y) is performed. 



The step (Y) is a step of evaporating an alcohol as by-product, from the
hydrolysis reaction solution obtained in the above-described step (X).
10196] 15As shown by the above formulas (28) to (30), when the
tetraalkoxytitanium is hydrolyzed in the step (X), the alcohol derived
therefrom is liberated. Although a structure as represented by the formula
(28) is also partially produced, the structure of the formula (29) or
20(30) is mostly provided by carrying out the step (Y). The structure of
the formula (28) may he partially uded 77            The step (Y) is often
described herein as a 25concentration step.  115 -      When a solvent is
used in the above step (X), it may be removed simultaneously with the
alcohol in the step (Y) or separately.           To remove the alcohol, a
known method can be used, 5 but a method of distillation is preferred.
A temperature of the step (Y) can be in the range of -40C to 250C (or the
boiling point or less of the solvent at ordinary pressure). In order to
increase the rate of evaporation, high 10 temperature is preferred. On the
other hand, at high temperature, an unpreferred reaction (for example, the
production of ethers) may occur to produce a complicated alkyloxytitanium.
At low temperature, it may be solid or poorly flowable. Therefore, the
temperature is more 15 preferably in the range of 0C to 250C, even more
preferably 30C to 200C.       Depending on the compounds used, the melting
point and the like vary, and therefore, the temperature may be changed in
this range if necessary. 



20The step (Y) is preferably carried out in a liquid state and is
preferably carried out at a temperature at a1kyloxyla4M 1piioch fnrmquiS
state. In order to keep the reaction temperature constant, 25 a known
cooling apparatus and heating apparatus may be installed in the reactor for
performing the step (Y). (0198]  - 116 --       The reaction pressure
varies depending on the type of the compounds used, the composition of the
reaction system, the reaction temperature, the reaction apparatus, and the
like, but is usually preferably in the range of 50.01 kPa to 200 kPa
(absolute pressure). Considering the ease of industrial practice, the
reaction pressure is preferably in the range of 0.01 kPa to 150 kPa
(absolute pressure). [0199] 10An evaporation time (residence time in the
case of a continuous process) is not particularly limited and is usually
0.001 to 100 hours, preferably 0.01 to 80 hours, and more preferably 0.1 to
50 hours.         It is preferred to sample the evaporated liquid or 15 the
residual liquid and continuously carry out the step until the alcohol is in
a desired range. [0200] An inert gas may be used. Oxygen is an unpreferred
gas component because it 20 has an oxidation action. It is preferred to
replace oxygen, ail, in the reactor. (the apparatus for carrying out the
s(Y) )the sra.ru of the hi or 



As the inert gas, for example, nitrogen, helium, 25 argon, a carbonic acid
gas, methane, ethane, and propane are used alone or in combination, and a
method for introducing the inert gas is preferred.  - 117 - [0201]     Also
for a reactor for performing the above step (Y), one conforming to the
conditions is selected. Specifically, hitherto known reactors, such as an
agitation tank, a pressure agitation tank, a reduced-pressure agitation
tank, a column reactor, a distillation column, a packed column, and a film
evaporator, can be used in combination, if necessary. A type of a condenser
provided in the reactor is not 10 particularly limited, and a known
condenser can be used.      For example, hitherto known condensers, such as
a multitubular cylindrical condenser, a double-tube condenser, a
single-tube condenser, and an air-cooled condenser, can be used in
combination, if necessary. 15The condenser may be provided inside the
reactor, or may be provided outside the reactor and connected to the
reactor through piping. Considering the types of the reactor and the
condenser, the method for handling the condensate, and the like, various
configurations are 20 employed.         matemls for the reactor and the
condenser are not Uarti.ciilar.ly l.irniteci, and known materiacan be sod 



Ptcf 96Laill_LcfSS Lbupcb, carbon stee ,    Hastelloy, a substrate
subjected to glass lining, and a 25 substrate coated with Teflon
(registered trademark) can be used.  - 118 - 508304, 505316, SU3316L, and
the like are inexpensive and can be preferably used. Instrumentation
equipment, such as a flowmeter and a thermometer, and known process
apparatuses, such as a 5 reboiler, a pump, and a condenser, may be added as
required. For heating, known methods, such as steam and a heater, may be
used. Also for cooling, known methods, such as natural cooling, cooling
water, and brine, can be used. 10[0202]      Certain steps may be added to
the above step (Y), as required.      For example, a range of steps and
apparatuses that those skilled in the art and the engineers can assume, 15
such as the step of dissolving the tetraalkoxytitanium, the step of
dissolving water, the step of separating and/or purifying the alcohol, and
the step of burning up or discarding by-products and the like, may be
added. [0203] 20The aryloxytitanium composition is obtained by perthe
above-described steps (A) and (B), and    



composiTion obtained oy performing. cue above-described steps (X) and (Y)
25The above-described steps (1), (A), and (R) comprise the step of reacting
the organic oxytitanium having the R-O-Ti -1 ge, the alkyloxytitanium, or
the  - 119 - aryloxytitanium with the aromatic hydroxy compound or the
diaryl carbonate, and evaporating the low boiling point compound. However,
it is known to those skilled in the art that a reaction in which the
Ti-O-Ti linkage is cut 5 by the aromatic hydroxy compound or the diaryl
carbonate generally does not occur, and it may be considered that the
average degree of polymerization does not change. [0204]      <Component
Having Lower Boiling Point than Diaryl 10 Carbonate>       In the method
for producing the aryloxytitanium composition in the present embodiment, it
is extremely important to evaporate the component having the lower boiling
point than that of the diaryl carbonate, together 15 with the diaryl
carbonate.      However, an identification of this component having a lower
boiling point than that of the diaryl carbonate is difficult. The low
boiling component also includes an alcohol 20 and the like, but the main
point in the present embodiment is that the low boilini component is a
compon.enx. contalninq 0 Ti atnhavi..j..(11V.1(1?11:7 point Lildil that pi
tne diaryl carpohate. [0205] 25If the a yloxytitanium composition
contalning the above component having the lower boiling point than that 0f
the diaryl carbonate is used as a catalyst for a  



- 120 - production of a diaryl carbonate, problems may occur, for example,
the targeted diaryl carbonate is colored, and when the diaryl carbonate is
used as a raw material for a melt process polycarbonate, the polymerization
rate is 5 slow, and the molecular weight does not reach a desired molecular
weight.       In the present embodiment, the above-described problems can
be surprisingly solved by evaporating the component having the lower
boiling point than that of the 10 diaryl carbonate.      The above
component having the lower boiling point than that of the diaryl carbonate
often comprises a halogen atom, in addition to a Ti atom. The above
component having the lower boiling point than that of the 15 diaryl
carbonate is a compound comprising a Ti atom and/or a halogen atom, having
the lower boiling point than that of the diaryl carbonate (the boiling
point may be the boiling point at ordinary pressure but represents the
boiling point at the pressure during evaporation). 20[0206]
[Aryloxytitanium Composition] The ann_cprnp ition i.n the pre he t"
uiytoxyLitauiu111 GcmpouiLion cumprisruy an aryloxytitanium, and a diaryl
carbonate, wherein 25 content of titanium atoms constituting the above
aryloxytitanium is 1% by mass or more and 15% by mass or less.  - 121 -
The aryloxytitanium composition is also simply referred to as an
"aryloxytitanium composition" below. [0207]         The components of the
aryloxytitanium composition in 5 the present embodiment will be described
below. (Aryloxytitanium)       An organic aryloxytitanium is preferably
used as the aryloxytitanium constituting the aryloxytitanium composition in
the present embodiment. 10[0208]       The aryloxytitanium constituting the
aryloxytitanium composition in the present embodiment is preferably an
aryloxytitanium having at least one Ti-O-Ar linkage (Ar represents an
aromatic group and is specifically as 



15 described above).      The aryloxy group (Ar-0- group) is as described
above.      When the aryloxytitanium composition in the present embodiment
is used as a catalyst for a production of a 20 diaryl carbonate described
later, it is preferred that the aryl group constituting the diaryi
carbonate, and the above aryl grouD are thetype of arvi gran in other
words, iL. is proielded LhaL Lou aryioxy       group is the same aryloxy
group as the aryioxy group 25constituting the diaryl carbonate. [0209]  -
122 -      The aryloxytitanium composition in the present embodiment
contains one or more aryloxytitaniums.      The aryloxytitanium composition
in the present embodiment may comprise a plurality of types of 5
aryloxytitanium. This is based on the fact that it is difficult to identify
the exact structure of an aryloxytitanium.       The aryloxytitanium is an
aryloxytitani m composed of a tetravalent Ti atom, and can be represented
as 10(Ar0)4Ti when one Ti atom is present in the compound.       The
aryloxytitanium contained in the aryloxytitanium composition in the present
embodiment is an aryloxytitanium having at least one Ar-O-Ti linkage and
may be a polytitanoxane having an aryloxy group. 15[0210] The
above-described polytitanoxane having an Ar-O-Ti linkage can be preferably
used as the aryloxytitanium contained in the aryloxytitanium composition in
the present embodiment. As described above, it is extremely 20 difficult to
isolate the polytitanoxane for determining the structure, Therefore, the
polytitanoxane having the Ar-O-Ti. linkage herein a p yritanoxane 4tion
havaanInkage, conkaining at it3clU Olid or 



more types of nolytitanoxane having an Ar-O-Ti linkage, 25A monomer
structure having an (Ar-0-)4Ti structure. may be contained in this
composition.  - 123 -       The above polytitanoxane composition having the
ArO-Ti linkage contained in the aryloxytitanium composition  in the present
embodiment is preferably a composition, such that the mole average degree
of polymerization is 51.1 or more and 12 or less. Here, the mole average
degree of polymerization is determined as described above. [0211] When the
aryloxytitanium composition in the present embodiment is used as a catalyst
for a production of a 10 diaryl carbonate, the aryloxytitanium composition
in the present embodiment preferably contains a polytitanoxane having an
Ar-O-Ti linkage comprising small molecules as little as possible and having
a high mole average degree of polymerization. When flowability is
considered, the 15 degree of polymerization is preferably not very high.
Therefore, the above-described mole average degree of polymerization is
preferably in the range of 1.1 or more and 12 or less, more preferably 2 or
more and 8 or less. 20As the mole average degree of polymerization
increases, the structure is more varied as previously described. dly(SAM lb
ILL)dry_LUXyl..LLailiUnt    composition in the present embodiment is
preferably the 25 polytitanoxane having the Ar-O-Ti linkage represented by
the above formula (21). [0212]  



- 124 -       The aryloxytitanium constituting the aryloxytitanium
composition in the present embodiment is more preferably the polytitanoxane
having the Ar-O-Ti linkage represented by the above formula (22). 510213]
As described above, the polytitanoxane having the Ar-O-Ti linkage that can
be applied as the aryloxytitanium constituting the aryloxytitanium
composition in the present embodiment is theoretically a 10 particular
polytitanoxane having an Ar-O-Ti linkage obtained from the mole average
degree of polymerization represented by the above mathematical expression
(1).      However, as described above, actual identification of the
structure of an individual polytitanoxane is 15 extremely difficult by the
current analysis method.      Therefore, the polytitanoxane having the
Ar-O-Ti linkage that can be applied as the aryloxytitanium contained in the
aryloxytitanium composition in the present embodiment is preferably the
particular 20 polytitanoxane having the Ar-O-Ti linkage represented by the
above formula (21) and/or the above formula (22), oxane havino thA
Ar-O-TiLnkage a.inU in the atytoxytitanium compost on In tile present
embodiment may be in the form of an adduct to or 25 a mixture with Ar0H,
wherein Ar represents theabovedescribed group. 102141  - 125 - (Diaryl
Carbonate) 



The diaryl carbonate contained in the aryloxytitanium composition in the
present embodiment is shown in the above formula (25). 5[0215]       When
the aryloxytitanium composition in the present embodiment is used as a
catalyst for a production of a diaryl carbonate, it is preferred that the
aryl group constituting the targeted diaryl carbonate, and the aryl 10
group constituting the above-described aryloxytitanium are the same type of
aryl group. [0216]      The above-described dLa yl carbonate preferably has
high purity. 15Examples of impurities that can be contained in the diaryl
carbonate include aromatic hydroxy compounds, water, alkylaryl carbonates,
and dialkyl carbonates.       Their contents can be determined by checking
the solubility of the targeted aryloxytitanium in the diaryl 20 carbonate
containing the above impurities, and the hydrolyzability of the
aryloxytitanium. On the other hmd, examples o I compo no.00 unprefer
LitohicALic p,ry phenyl salicylate, and phenyl sal icylate carbonateA 25
content of these compounds is preferably 0.5% by mass or less, more
preferably 0.2% by mass or less.  126 -       The diaryl carbonate may also
contain a Ti-containing compound having a lower boiling point than that of
the diaryl carbonate. The Ti-containing compound can be removed during the
step of evaporation together 5 with the diaryl carbonate. That diaryl
carbonate may also contain an aryloxytitanium. The aryloxytitanium is
preferably the same type of aryloxytitanium as the aryloxytitanium. 



[0217] 10(Method for Producing Aryloxytitanium)       A method for
producing the aryloxytitanium contained in the aryloxytitanium composition
in the present embodiment will be described. To produce the
aryloxytitanium, known methods can be ]5used. For example, a method for
obtaining an aryloxytitanium by dehydrochlorinating titanium tetrachloride
and an aromatic hydroxy compound, and a method for obtaining an
aryloxytitanium by dealcoholizing 20 an alkyloxytitanium and an aromatic
hydroxy compound can be preferably used. {02181 Akteeg ieem, LhQ. , cc
Uo.JJtdii dLKjJuXyLIcii1wuJti can  be preferably used. 25 <Method for
Producing Ar oxytitanium from Alkyloxytitanium>  - 127 -       This method
is a method for carrying out the following step (a) of reacting an
alkyloxytitanium having an R-O-Ti linkage, wherein R is an alkyl group,
with an aromatic hydroxy compound, to substitute an alkoxy group 5 by an
aryloxy group: 



the step (a) of reacting an alkyloxytitanium with an aromatic hydroxy
compound and evaporating an alcohol as by-product, by distillation, so as
to obtain an aryloxytitanium. 10When the above step (a) is carried out, the
boiling points of ROH derived from the alkoxy group and the aromatic
hydroxy compound are compared, and the alkyloxytitanium and the aromatic
hydroxy compound used are selected. 15[0219] A tetraalkoxytitanium, and a
polytitanoxane having an alkoxy group can be used as the above
alkyloxytitanium. For the polytitanoxane having the alkoxy group, those in
which the Ar group described for the above- 20 described polytitanoxane
having the aryloxy group is replaced by an R group can be preferably used
The Ti atom of Lhe alkyioxytitanium is a tem' atom, pxcl thecijuhlruk_LL
o4yytLii OLUitiL, The R group is preferably an alkyl group containing 25 1
to 6 carbon atoms, more preferably 2 to 6 carbon atoms. Still more
preferred examples include an ethyl group, an isopropyl group, dl nd an
mmortyl. q roup  - 128 -      For the above aromatic hydroxy compound, an
aromatic hydroxy compound having a structure in which a hydrogen atom is
added to the above-described aryloxy group (that is, representing an ArOH
structure) can be preferably 5 used. More preferred examples are phenols
and cresol (isomers). [0220] As described above, the boiling points of ROM
and      the aromatic hydroxy compound (Ar0H) are compared, and a 10
combination in which ROH has a boiling point equal to or 



less than the boiling point of ArOH is selected. The boiling point is the
boiling point at the pressure in carrying out this step and is selected so
that ROH produced as by-product can be evaporated by 15distillation. The
reaction conditions and the like of the step (a) are similar to those of
the above-described step (A). [0221]         The aryloxytitanium contained
in the aryloxytitanium 20 composition in the present embodiment is
preferably a polytitanoxane haying an a.ryloxy group.        The
polytitanoxane h v'r 1 the ary]..oxy qrouo is
ptcictdppulyLliyanciA<AVtylpxy group obtained by aryl oxy substitution. of
a polytitanoxane 25 having an alkoxy group in the above-described step (a).
Particularly, the reaction of the partially hydrol ytic condensation of a
t.etr aaliwxytitaniuffi,  - 129  including the above-described step (X) and
step (Y), is easily controlled and provides an alkyloxytitanium having a
stable quality. [0222] 5The alkyloxytitanium used to obtain the
aryloxytitanium is preferably the alkyloxytitanium obtained in the step
comprising the above-described step (X) and step (Y). [0223] 10The
aryloxytitanium contained in the aryloxytitanium 



composition in the present embodiment is obtained by performing the
above-described step (a), using the alkyloxytitanium obtained by performing
the above-described step (X) and step (Y). When a polytitanoxane 15 having
an alkoxy group is used, an aryloxypolytitanoxane is obtained.       The
step (a) comprises the step of reacting it with the aromatic hydroxy
compound and evaporating the alcohol. However, it is known to those skilled
in the art that 20 cleavage of the Ti-O-T linkage by the aromatic hydroxy
compound generally does not occur, and it may thus he considered
thataverage degree of polymericati n does _ [0224] 25The aryloxytitanium
composition in the present embodiment is suited for storage and/or
transfer.  - 130 - Generally, an aryloxytitanium has a very high melting
point and is essentially difficult to transfer.       Usually, when a large
amount of an aryloxytitanium is used, the aryloxytitanium can be
transferred to a use destination (for example, a facility for producing a
diaryl carbonate) which is adjacent to a plant using it through piping
traced by a heat medium or the like. However, for example, transfer to a
place where the installation of piping is difficult is difficult. 10 This
is because the aryloxytitanium has a very high melting point, as described
above, and high heat must be applied for a long time to melt the
aryloxytitanium once solidified, and at the time, the aryloxytitanium may
be degraded by heat. 15[0225] In addition, the solidified aryloxytitanium
is very hard, and an expensive facility is also necessary to pulverize the
solidified aryloxytitanium to make heat conduction better. 



20Further, an aryloxytitanium composition containing a component having a
lower boiling point than that of a "71 carbonate is otten more susreptIble
to t.hermaL uQ:2y1d6aLion, duo LUd J.UW UOiI.IUy cumpuyYyL Indy dLSO
adversely affect the container and the i.ikc used for 25transfer, The
aryloxytitanium composition in the present embodiment is intended to 50lve
the problems during the  - 131 - storage and/or transfer of the
aryloxytitanium when it is used on an industrial scale, and is suited as a
composition for storage to be stored in a container (a container indicates
a container for transporting the 5 composition by land or by sea) having an
internal volume of 200 L or more, and a composition for transfer to be
transferred in a container (a container indicates a container for
transporting the composition by land or by sea) having an internal volume
of 200 L or more. 10[0226]      The aryloxytitanium composition in the
present embodiment is a composition comprising at least one aryloxytitaninm
and further comprising a diaryl carbonate. The at least one aryloxytitanium
is selected from a 15 tetraaryloxytitanium and a polytitanoxane having at
least one Ar-O-Ti linkage. [02271 As described above, the polytitanoxane
constituting       the above polytitanoxane composition preferred as the 20
aryloxytitanium contained in the aryloxytitaninm composition in the present
embodiment is the po.1. yt). tan ox a ii e havinq thlinkage repre:an t. e d
by [0228] 



25The polytitanoxane constituting the above polytitanoxane composition
preferred as the aryloxytitanium constituting the aryloxytitaniin  - 132 -
composition in the present embodiment is more preferably the polytitanoxane
having the Ar-O-Ti linkage represented by the above general formula (22).
Substantially, the polytitanoxane having the Ar-O-T. 5 linkage that can be
applied as one preferred in the aryloxytitanium constituting the
aryloxytitanium composition in the present embodiment is presumed to be a
plurality of polytitanoxane compositions having the Ar-OTi linkage
represented by the above formula (21) and/or 10 the above formula (22), as
described above. [0229] The aryloxytitanium in the aryloxytitanium
composition in the present embodiment is preferably an
aryloxypolytitanoxane. As described above, the 15 aryloxypolytitanoxane is
substantially an aryloxypolytitanoxane composition containing one or more
types of aryloxytitanium having at least one Ti-O-Ti linkage in one
molecule.            Preferably, the average degree of polymerization (h
20or p) is preferably 12 or less. The average degree of polymerization is
more istab.ty 2)17e a rid S or 1PSS, 00115 idering as a product ion of a
diaryl carbonate. 25[0230]      The aryloxytitanium composition in the
present embodiment is a Nvositicm coop ii S I n g the above 



- 133 - described aryloxytitanium and diaryl carbonate, in which the
content of titanium atoms in the composition is adjusted to be in the range
of 1% by mass or more and 15% by mass or less, preferably in the range of
5% by mass or 5 more and 10% by mass or less. [023].]      The
aryloxytitanium composition in the present embodiment is a composition in
which the content of the diaryl carbonate is adjusted preferably to 20% by
mass or 10 more, more preferably to 50% by mass or more, in the
aryloxytitanium composition. The upper limit value of the content is not
particularly limited, but is, for example, 95% by mass or less. When the
aryloxytitanium composition in the present 15 embodiment is used as a
composition for transfer, the content of the diaryl carbonate in the
composition is preferably 20% by mass or more, more preferably 50% by mass
or more, and even more preferably 50% by mass or more and 95% by mass or
less, in terms of the ease of 20 dissolution when the aryloxytitanium
composition is solidified, If the content of the diary* carbonate is low
high temperatu-- is requ i.recisolving the     example, Fries
rearrangement), and the quality of the 25 composition may degrade (for
example, a decrease in catalytic activity). Therefore, the content of the
- 134 - diaryl carbonate is particularly preferably 60% by mass or more.
[0232]      When the aryloxytitanium composition in the present embodiment
is a composition for storage and/or transfer, a content of a compound
having a salicylate ester structure in the aryloxytitanium composition in
the present embodiment is preferably 1% by mass or less. The lower Limit
value of the content is not particularly 



10limited, but is, for example, 0.02% by mass or more. [0233]      It is
preferred that in the aryloxytitanium composition in the present
embodiment, a content of the above diaryl carbonate is 50% by mass or more
and 95% by 15 mass or less, and a content of the compound having the
boiling point of 150C or less is 1000 ppm or less. Such an aryloxytitanium
composition can prevent the clogging of the storage tank, the piping, the
pump, and the like during storage and transfer, can prevent a decrease in
20 catalytic activity which occurs during long-term storage, and is
preferred as a catalyst for a production of a di a r:y1 carbonate.
Examples of the compound having the boiling point of 25150C or less include
alcohols, such as methanol, ethanol, propanol (isomers), butanol (isomers),
and pentanol (isomers), water, and titanium tetrachloride. The boys  - 135
- alcohols are, for example, impurities contained in the alkyioxytitanium,
and those produced by the reaction of the alkyloxytitanium with the
aromatic monohydroxy compound. 5[0235]      The content of the compound
having the boiling point of 150C or less is more preferably 0.001 to 1000
ppm, even more preferably 0.1 to 500 ppm.            The aryloxytitanium
composition as described above 10 can be obtained, for example, by the
above-described method for producing the aryloxytitanium composition.
[0236] The aryloxytitanium composition produced by the 



method for producing the aryloxytitanium composition, 15 comprising the
step (1) as described above, has the property that even if it is
transferred and melted, thermal degradation, for example, discoloration, a
decrease in catalytic activity as a catalyst for a production of a diaryl
carbonate, and the like are less 20 likely to occur, and degradation during
storage, for example, discoloration., a decrease in catalytic activity r
Jyst.odu1 01 d di.ary.1 carbon.ate, cif [0237] 25Further, an
aryloxytitanium composition more suitable for storage and/or transfer is
obtained by  - 136 - carrying out the above-described step (C) in addition
to the step (1) or the steps (A) and (B).         Of course, it is
preferred to use the alkyloxytitanium composition obtained in the step (X)
and 5 the step (Y), in carrying out the above-described step (1) or step
(A). [0238]      The aryloxytitanium composition obtained by the
above-described production method is preferably an 10 aryloxytitanium
composition represented by the following formulas (23) and/or (24). [0239]
[Formula 271 TihOi(OH)j(0Ar)k 15(23) [0240]      In the above formula (23),
Ar0 represents the group represented by the above-described formula
(Aril)), h represents a positive number of 1 or more, j is a 



20 positive number of 0 or more, k is a positive number of 1 or more, and i
is a positive number of more than 0, and h, and k satisfy 45 = 0241
[Formula 28] 25Tip0q(0Ar)r (24) [0242]  - 137 -       In the above formula
(24), Ar0 represents the group represented by the above-described formula
(Ar0), represents a positive number of 1 or more, r is a positive number of
1 or more, and q is a positive number of 1 or more, and p, q, and r satisfy
4p - 2g + r and 2p 2 = r.      The aryloxytitanium composition in the
present embodiment is more preferably an aryloxytitanium composition
comprising the aryloxytitanium composition 10 produced by the
above-described method for producing the aryloxytitanium composition, and a
diaryl carbonate. [0243]         The form in transferring the
aryloxytitanium composition in the present embodiment may be a solid form,
15a liquid form, or a slurry form.      Preferably, in terms of the ease of
removal from the container after transfer, the form is any of a flake form,
a pellet form, a powder form (that is, when the aryloxytitanium composition
is solid, a state such that 20one lump is 100 g or less is preferred), and
a liquid form. 10244] The .,forago LemperLS 211 i1Lye Of0 200C, At high
temperature, an unpreferred reaction, for 25 example, Fries rearrangement,
may occur. Therefore, the storage temperature is preferably in the range of
-40C to 180C, more preferably in the range of -40C to 1200C. 



- 138 -       The storage time is not limited and should be in the range of
0.01 hours to 60,000 hours. If storage is continued over too long a period,
an     unpreferred reaction may occur. Therefore, the storage 5 time is
preferably 0.01 hours to 50,000 hours, more preferably in the range of 0.01
hours to 40,000 hours. 10245]       The transfer temperature is in the
range of -40C to 200C, though it also depends on the composition ratio of
10 the aryloxytitanium composition, the structure of the aryloxytitanium,
and the like. At high temperature, an unpreferred reaction, for example,
Fries rearrangement, may occur. Therefore, the transfer temperature is
preferably in the range of -40C to 180C, more 15 preferably in the range of
-40C to 120C.       The transfer time is not limited and may be in the
range of 0.01 hours to 20,000 hours. If transfer is over too long a period,
an unpreferred reaction may occur gradually. Therefore, the 20transfer time
is preferably 0.01 hours to 10,000 hours, more preferably in the range of
0.01 hours to 5,000 hours. 01 thehyloxytiti ifi eoo 'tin [0246] 25 <Method
for Adjusting Aryloxytitanium Composition>  - 139 - 



The aryloxytitanium composition in the present embodiment is a composition
containing an aryloxytitanium and a diaryl carbonate, as described above.
The content of each component may thus be adjusted 5 by a known method.
As a preferred adjustment method, the following step (c) will be described:
[0247]      the step (c) of adjusting the component ratio of the 10
aryloxytitanium and the diaryl carbonate.       In order to stably use the
aryloxytitanium, the component ratio is adjusted.      A content of
titanium atoms contained in the aryloxytitanium is adjusted to be in the
range of 1% by 15 mass or more and 15% by mass or less, preferably in the
range of 5% by mass or more and 10% by mass or less.      A content of the
diaryl carbonate is preferably adjusted to 20% by mass or more, more
preferably to 50% by mass or more, in the aryloxytitanium composition. The
20 upper limit value of the content is not particularly limited but is, for
example, 95% by mass or less. The he anly ny the dand 13i3sL.:(_3J.66.
The content may be adjusted by adding another 25component (a solvent or the
like).      The conditions and the like of the step (c) are s.iml.lar to
those: ..).fif the Move0p (C).  - 140 - [0248] [Method for Stabilizing
Aryloxytitanium ]      A method for stabilizing an aryloxytitanium in the
present embodiment comprises a step of reacting an alkyloxytitanium
composition with an aromatic hydroxy compound and evaporating an alcohol as
by-product, by distillation, so as to obtain a crude aryloxytitanium
composition (step (A)); and a step of adding a diaryl carbonate to the
above crude aryloxytitanium composition 



10 and evaporating a component having a lower boiling point than that of
the diaryi carbonate, together with the diaryl carbonate, so as to obtain
an aryloxytitanium composition (step (B)), wherein an amount of the above
diaryl carbonate used in the above step (B) is 0.1 to 50 15 molar
equivalents with respect to total moles of Ti atoms contained in the above
crude aryloxytitanium composition, and the temperature in evaporating the
component having the lower boiling point than that of the diaryl carbonate
in the above step (B) is in the range of 50C to 250C. 20[0249]       In the
method for stahil izing the aryloxytitanium in the resen.t embodiment,1 the
at r ' n L. LA;) C AJ11/4 u INiIL. cAHUVt(6)d contenL or titanium atoms is
1% by mass or more and 15% by mass of 25less, and a content of the diaryl
carbonate is preferahty 20% by mass or more, more preferably 50% by mass or
more and 95% by mass or less.  -- 141 -       The amount of the above
diaryl carbonate used in the above step (B) is preferably 0.1 to 50 molar
equivalents, more preferably 1 to 20 molar equivalents, with respect to the
total moles of Ti atoms contained in the above 5 crude aryloxytitanium
composition.       A temperature in evaporating the component having a
lower boiling point than that of the diaryl carbonate in the above step (B)
is preferably in the range of 50C to 250C, more preferably in the range of
80 to 250C. 10[0250]       In the aryloxytitanium composition obtained in
the above step (B), it is preferred that the content of titanium atoms is
1% by mass or more and 15% by mass or less, and the content of the diaryl
carbonate is 20% by 15 mass or more, it is more preferred that the content
of titanium atoms is 1% by mass or more and 15% by mass or less, and the
content of the diaryl carbonate is 50% by mass or more and 95% by mass or
less, and it is further preferred that the content of titanium atoms is 1%
by 20 mass or more and 15% by mass or less, and the content of the diaryl
carbonate is 60% by mass or more and 95% by mass or le !.9251 The steps (A)
and (B) are as described above. The 



25 method for stabilizing the aryloxytitanium in the present embodiment may
comprise the above-described step (C). Further, the above alkyioxytitanium
composition may be  - 142 - the alkyloxytitanium composition obtained by
sequentially or simultaneously performing the above step (X) and step (Y)
According to the above-described stabilization method, when the
aryloxytitanium composition is stored or transferred, the clogging of the
storage tank, the piping, the pump, and the like can be suppressed, and the
activity of the aryloxytitanium composition as a catalyst is maintained for
a long period. 10[0252] <Method for Producing Diaryl Carbonate>       Next,
a step of producing a diaryl carbonate, which is one application of the
aryloxytitanium composition in the present embodiment, will be described.
15A method for producing a diaryl carbonate in the present embodiment is a
method for producing a diaryl carbonate, using the above-described
aryloxytitanium composition as a catalyst, comprising performing
transesterification and disproportionation reactions, 20 using a dialkyl
carbonate, an aromatic hydroxy compound, and the above aryloxyt.itanium
composition, so as to diary"?IUMVC,- arv1.oxvtitanm1 carbonate can be
efficiently produced. 25The aryloxytitanium composition. can be used
without 



being limited to the following conditions. [0253]  - 143 - First, compounds
used will be described. A diaryl carbonate is obtained by reactions
including formulas (El) to (E4) described later, using a dialkyl carbonate
and an aromatic hydroxy compound as raw 5materials.       It is known that
using a catalyst at the time is effective to improve productivity, and the
aryloxytitanium composition in the present embodiment can be preferably
used as the catalyst. It is more preferred 10 to use the aryloxytitanium
composition obtained by the production method in the present embodiment, as
the catalyst. By using such a catalyst, the productivity of the diaryl
carbonate can be improved. [0254] 15(Aromatic Monohydroxy Compound)
The aromatic monohydroxy compound used in the method for producing the
diaryl carbonate is represented by the following general formula (31).
[0255] 20[Formula 29] Ar100 (31)             In the above formula (31), Arl
represents an 25 aromatic group having 5 to 30 carbon atoms. Examples of
such an aromatic group include a phenyl 



group and vs alkylphenyi groups,as phenyl,  - 144 - tolyl (isomers), xylyl
(isomers), trimethylphenyl (isomers), tetramethylphenyl (isomers),
ethylphenyl (isomers), propylphenyl (isomers), butylphenyl (isomers),
diethylphenyl (isomers), methylethylphenyi (isomers), 5 pentylphenyl
(isomers), hexylphenyl (isomers), and cyclohexylphenyl (isomers); various
alkoxyphenyl groups, such as methoxyphenyl (isomers), ethoxyphenyl
(isomers), and butoxyphenyl (isomers); various halogenated phenyl groups,
such as fluorophenyl (isomers), chlorophenyl 10(isomers), bromophenyl
(isomers), chloro(methyl)phenyl (isomers), and dichlorophenyl (isomers);
and various substituted phenyl groups represented by the following general
formula (32). [0257] 15[Formula 30]  (32) [0258]       In the formula (32),
A represents a single bond, a divalent.such as 0 dlkylpnn nrainr,
represented by the following (33), or a cycloalkylene group represented by
the following (34). The aromatic ring may be substituted by a substit ent,
such as a lower alkyl group, a lower alkoxy 



- 145 - group, an ester group, a hydroxy group, a nitro group, a halogen,
or a cyano group. [0259] [Formula 31]  R6 R4   R3R3 Rs ( 3 3 ) [0260] In
the formula (33)" R4, R5, and R6 are each independently a hydrogen atom, a
lower alkyl group, a      cycloalkyl group, an aryl group, or an aralkyl
group, and 10 may be optionally substituted by a halogen atom or an alkoxy
group. [0261] [Formula 32]  (3 4) 



[0262] 't.he abovefon I( 4),of 3 to 11LA!L iyurugcii ctLao flay bu repiau.6
by a iowel alkyl group, an ant group, a halogen atom, or the like. [0263]
20Examples of the compound shown in the above formula (32) include a
nphthyl group and various velbstituted  - 146 - naphthyl groups, such as
naphthyl (isomers), methylnaphthyl (isomers), dimethylnaphthyl (isomers),
chloronaphthyl (isomers), methoxynaphthyl (isomers), and cyanonaphthyl
(isomers); and various substituted and 5 unsubstituted hetero aromatic
groups, such as pyridine (isomers), coumaryl (isomers), guinoly1 (isomers),
methylpyridyi (isomers), chloropyridyi (isomers), methylcoumaryi (isomers),
and methylguinolyi (isomers). Preferred examples include phenols and
cresol. A 10 preferred aromatic monohydroxy compound is an aromatic
monohydroxy compound comprising the same type of aryl group as the aryl
group constituting the aryloxytitanium composition. [0264] 15(Dialkyl
Carbonate)      The dialkyl carbonate (hereinafter also often described as
an aliphatic carbonate) used in the step of producing the diaryl carbonate
is represented by the following formula (35). 20[0265] [Formula 33] 0 



(35) [0266]  47 In the above formula (35), RI represents an alkyl group
having 1 to 10 carbon atoms, an alicyclic group having 3 to 10 carbon
atoms, or an aralkyl group having 6 to 10 carbon atoms. 5[0267]
Examples of such a dialkyl carbonate having RI include dimethyl carbonate,
diethyl carbonate, dipropyl carbonate (isomers), dibutenyl carbonate
(isomers), dibutyl carbonate (isomers), dipentyl carbonate (isomers), 10
dihexyl carbonate (isomers), diheptyl carbonate (isomers), dioctyl
carbonate (isomers), dinonyl carbonate (isomers), didecyl carbonate
(isomers), dicyclopentyl carbonate, dicyclohexyl carbonate, dicycloheptyl
carbonate, dibenzyl carbonate, diphenethyl carbonate (isomers), 15
di(phenylpropyl) carbonate (isomers), di(phenyibutyl) carbonate (isomers),
di(chlorobenzyl) carbonate (isomers), di(methoxybenzyl) carbonate
(isomers), di(methoxymethyl) carbonate, di(methoxyethyl) carbonate
(isomers), di(chloroethyl) carbonate (isomers), and di(cyanoethyl)
20carbonate (isomers). Among these dial kyl carbonates, those in which RI
is kyl qr.cup) eferred, hay:1 to 6 carbon t  Thy' caLbonaLe, uspiopyt
carbonate (isomers), dibutyl carbonate (isomers), 25 dipentyl carbonate
(isomers), and dihexyl carbonate (isomers) are more preferred. [0268]  



- 148 - (Alkylaryl Carbonate)       The alkylaryl carbonate is produced as
an intermediate in the step of producing the diaryl carbonate. 5The
alkylaryl carbonate that is the intermediate is represented by the
following general formula (36). The alkylaryl carbonate is also often
described as an "aliphatic aromatic carbonate" herein. [0269] 10[Formula
34] 0 R1 0 ( 3 6 ) [0270] In the formula (36), Arl represents an aromatic
group having 5 to 30 carbon atoms. RI represents an 15 alkyl group having 1
to 10 carbon atoms, an alicyclic group having 3 to 10 carbon atoms, or an
aralky] group having 6 to 10 carbon atoms. [0271] An aliphati alcohol
asremoved in - 2.0 gas state, and aromatic carbonates produced are removed
in a liquid state from the lower portion of the column. Therefore, it is
preferred to carry out the 



reactions, with a combination in which a boiling point of the alirhat i.e
alcohol as by-product is 1ower than any of  - 149 - the respective boiling
points of the aliphatic carbonate that is a starting material, the aromatic
monohydroxy compound that is a reactant, and the aromatic carbonate that is
a product. 5An example of such a combination is a combination in which the
aromatic monohydroxy compound is a phenol, and the RI of the aliphatic
carbonate is a saturated aliphatic group having 4 to 6 carbon atoms. When
the boiling point of the alcohol as by-product 10 decreases, the
temperature difference between the top and the bottom of the distillation
column increases, and thus, the reaction rate may be largely different
between the stages of the distillation column. In order to obtain the
aromatic carbonate in a higher yield, a combination 15 in which the
aromatic monohydroxy compound is a phenol, and the Rl of the aliphatic
carbonate is a saturated aliphatic group having 1 to 6 carbon atoms is more
preferred. f0272] 20The above-described production method is a method for
producing an aromatic carbonate continuously produced, and rrafPfofe, a
small ari(iunt of reaction products and Lhe iike may be fed together to a
continuous multistage dist:illation column, together with the aliphatic 25
carbonate and the aromatic monohydroxy compound. Examples of such reaction
products include the same type of alcohol as the alcohol as by-product,
aliphatic  - 150 - 



aromatic carbonate, diaryl carbonate, ethers subjected to a decarboxylation
reaction, and a Fries rearrangement product of the aromatic carbonate.
[0273] 5An amount of the aromatic monohydroxy compound that is a reactant
in producing the diaryl carbonate can be in the range of 0.01 times or more
and 1000 times or less an amount of the aliphatic carbonate that is a
starting material, in a molar ratio. 10The reaction of the aromatic
monohydroxy compound       monohydroxy compound if the amount of the
15increases, a reactor  is advantageously having a large volume is
required,  and a large distillation column and the like are also required
for the subsequent separation of the product. Therefore, the amount ratio
of the reactant to the starting material is preferably in the range of 0L1
times 20 to 5 times, more preferably in the range of 0,5 times to 5 times,
as expressed by molar ratio of the 



reaccant/sta:no As described in Japanese Patent Laid-Open No, 2000-
307400, when a starting material, a reactant, and a 25 catalyst. are fed to
a middle stage of a multistage distillation column in the production of the
aromatic  - 151 -  carbonate, precipitation and clogging may occur in the
multistage distillation column.      The reaction for producing the diaryl
carbonate is an equilibrium reaction as described above, and a 5 reaction
distillation method using a multistage distillation column is thus suitable
in which the equilibrium can be gradually shifted by removing the alcohol
as by-product from the reaction system. In order to carry out the method,
it is essential that the 10 catalyst is present not only in the column
bottom of the multistage distillation column, but also in multiple, i.e.,
two or more stages of the continuous multistage distillation column. [0274]
15On the other hand, as described above, when the catalyst is fed to a
stage above the column bottom of the multistage distillation column,
precipitation and clogging may occur in the multistage distillation column.
The present inventors have studied diligently, and 20 as a result,
surprisingly found that in a case where an aliphatic carbonate, an aromatic
monohydroxy compound, and a catalyst are used, even if the a tartang mat(
the reactant, and the catalyst are fed together to a stage above the bottom
of a multistage distillation 25 column in a certain range of the feed ratio
of the aliphatic carbonate that is the starting mateand the aromathc
nonohydroxy compound, the clogging of the  



- 152 - multistage distillation column resulting from the catalyst, and the
formation of a precipitate in the multistage distillation column structure
are far less likely to occur, and reaction distillation can be carried 5
out, and therefore, the yield of the aromatic carbonate can be increased.
In other words, it has been found that by feeding a particular aliphatic
carbonate, aromatic monohydroxy compound, and catalyst to a stage above the
column bottom 10 of a multistage distillation column, and continuously
removing an aromatic carbonate corresponding to the starting material and
the reactant, in a liquid state, from the lower portion of the column,
while continuously removing a low boiling component, such as an alcohol as
15 by-product in the reaction, in a gas state, out of the reaction system,
the clogging of the multistage  distillation column is extremely less
likely to occur, and reaction distillation can be advantageously carried
out without the azeotropy of the aliphatic carbonate and 20 the alcohol as
by-product, and the aromatic carbonate can be produced in a high yield, The
,qmn-onh-1,-) of the react anti to t h stay   material LOU CO u e
inulaistage distil.ation column Is preferably in the range of molar ratio
of 0.5 to 5. 25[0275]       The alcohol, the aliphatic aromatic carbonate,
and the diary" carbonate, and the like that are all products  - 153 - may
be included in the raw materials fed to the reactor. However, the reaction
is a reversible reaction, and therefore, if the concentrations of these
products are too high, the reaction rate of the raw material is 5
decreased, which may be unpreferred.      As described above, the reaction
for producing aromatic carbonate is mainly related to (El) and/or (E2),
among reactions represented by the following reaction formulas (El. to E4).
In order to produce an industrially 10 useful diaryl carbonate, it is
preferred to add and perform the step of carrying out the following (E3)
and 



(E4). [0276] [Formula 35] ROCOR 0 ROCOV 0 ROCOR 0 ROCOAr  ROCOAr + ROH +ROH
ROCOR 0 ROCOR II (El) (E2)   (E3)  (EA) 



+ArOH      0 ArOCOAr    + ArOH     ROCOAr 0 ROCOAr 



0 ROCOAr 0 ArOCOAr     Ii   LUZ//j wherein R represents an aliphatic group,
and Ar represents an aromatic group. The reaction formulas (E3) and (E4)
are each a 2 0 tra sesterification reaction between molecules of the  - 154
- 



same type, and the reaction formula (F4) is usually also referred to as a
disproportionation reaction. 10278] When each of the reactions of the above
reaction 5formulas (El) to (E4) is performed in the step of producing the
diaryl carbonate, one of each of the aliphatic carbonate and the aliphatic
aromatic carbonate may be used, or two or more of each of the aliphatic
carbonate and the aliphatic aromatic carbonate may be 10 mixed and used.
In addition, one aromatic monohydroxy compound may be used, or two or more
aromatic monohydroxy compounds may be mixed and used. Further, as shown by
the above presumed reaction 15 formulas, the aromatic carbonate is produced
by mainly feeding the aliphatic carbonate, the aromatic monohydroxy
compound, and the catalyst, but a solvent, impurities, and by-products that
do not so adversely affect the reaction may be present. 20[0279] The
alcohol as by-product by the reactions above reacformula .ujid/or ) may be
recovered tor recycling and is preferably used for a synthesis of an
aliphatic carbonate. 25The aliphatic carbonate is obtained by a hitherto
known method.  - 155 -      In terms of the effective use of the compounds,
it is preferred that the aliphatic carbonate produced by the reaction
represented by the above reaction formulas (E3) and/or (E4), more
importantly the above formula (E4), is 



5 recovered for recycling, recirculated, and used again for the reaction
represented by the above reaction formulas (El) and/or (E3), more
importantly the above formula (El).       In other words, it is preferred
to add the step of performing the transesterification reactions represented
10 mainly by the above formulas (El) and (E2) in a first multistage
distillation column, then feeding the reaction solution comprising the
aromatic carbonate removed from the lower portion of the column, to a
second multistage distillation column, as it is, or after removing the 15
starting material and the reactant, performing the  disproportionation
reaction represented mainly by the above formula (E4) so as to produce the
useful diaryl carbonate, removing the aliphatic carbonate produced as
by-product at the time, in a gas state, by distillation, 20 from the upper
portion of the distillation column, and reusing the aliphatic carbonate as
the starting material    the above formmla (FA) after pur Ii.. 11w
111,:mcessary {02801 An amount of the catalyst used in the above step of 25
producing the diaryl carbonate is usually set at 0,0001 to 50% by mass as
expressed by a proportion with respect to the total. weight of the
aliphatic carbonate and the  - 156 - aromatic monohydroxy compound that are
feed raw materials, though it also varies depending on the type of the
catalyst used, the type of the reactor, the type and amount ratio of the
carbonate and the aromatic hydroxy compound, and the reaction conditions,
such as reaction temperature and reaction pressure, and the like. [0281]
The catalyst used in the step of producing the diaryl carbonate described
above is the above-described 10 aryloxytitanium composition, preferably,
the aryloxytitanium composition obtained by the above-described production
method. The composition can also be used as the catalyst for the
disproportionation reaction performed in the second multistage distillation
column. 



15The catalyst component may be one previously reacted with the organic
compounds present in the reaction system, for example, aliphatic alcohols,
aromatic monohydroxy compounds, alkylaryl carbonates, diaryl carbonates,
and dialkyl carbonates, one heat-treated with the raw 20 materials and the
products prior to the reaction, or one left by evaporating the low boiling
point substance in the heatlent " Iue c-citcliyt tar cue production or a
diaryw carbonate in the present embodiment comprises an 25 aryloxytitanium
and a diary l carbonate, wherein the content of titanium atoms constituting
the above  - 157 - aryloxytitanium is 1% by mass or more and 15% by mass or
less. [0282] The method for producing a diaryl carbonate in the present
embodiment is preferably a method comprising performing transesterification
and disproportionation reactions, using a dialkyl carbonate and an aromatic
hydroxy compound, in the presence of the above-described catalyst for the
production of the diaryl carbonate, so 10 as to produce a diaryl carbonate.
With such a production method, the diaryl carbonate can be efficiently
produced.       The method for producing the diaryl carbonate in the
present embodiment more preferably comprises a step of separating the
diaryl carbonate from a reaction product 15 obtained by the above
disproportionation reaction, and particularly preferably further comprises
a step of recycling the reaction product, from which the diaryl carbonate
is separated, into the transesterification or disproportionation reaction_
When the method for 



20 producing the diaryl carbonate comprises such steps, the diaryl
carbonate can be more efficiently produced, [0283] in tie step ot producing
the diaryi carbonate,      suitable inert solvents, for example, ethers,
aliphatic 25 hydrocarbons, aromatic hydrocarbons, and halogenated aromatic
hydrocarbons, may be used as the reaction  - 158 - solvent, for the
purposes of making the reaction operation easy, completing the reaction,
and the like. An inert gas, such as nitrogen, helium, or argon, may
coexist, as a substance inert to the reaction, in the reaction system, or
the above inert gas and a low melting point organic compound inert to the
reaction may be introduced in a gas state from the lower portion of the
continuous multistage distillation column for the purpose of accelerating
the evaporation of the produced low 10 boiling point by-product. [02841 The
aromatic carbonates produced by the step of producing the diaryl carbonate
described above are an aliphatic aromatic carbonate (alkylaryl carbonate)
15 represented by the following formula (37) and/or a diaryl carbonate
represented by the following formula (38). [0285] [Formula 36]  [U2Ubj
In the above formulas (37) and (38), Ar represents an a romatic group
having 5 to 30 carbon atoms. Ri represents an alkyl group having 1 to 10
carbon atoms, an  



- 159 - alicyclic group having 3 to 10 carbon atoms, or an aralkyl group
having 6 to 10 carbon atoms. [0287] A reactor used in the step of producing
the diaryl 5 carbonate described above is preferably a multistage
distillation column, in terms of efficiently shifting the equilibrium to
the production system side. It is particularly preferred to apply a
continuous process using a multistage distillation column. 10The multistage
distillation column is a distillation  column having multiple stages in
which the theoretical plate number of distillation is 2 or more, and may be
of any type as long as continuous distillation is possible. Such a
multistage distillation column may be of any 15 type usually used as a
multistage distillation column, for example, a plate column type using
trays, such as a bubble cap tray, a perforated plate tray, a valve tray, a
chimney tray, and a countercurrent tray, and a packed column type packed
with various packings, such as a 20Raschig ring, a Lessing ring, a Pall
ring, a Berl saddle, an Intalox saddle, a Dixon packing, a Mcmahon packing,
Heti pack, a Sulver packing, and Me"          Further, a plate-packed
column type having both a plate portion and a portion packed with a packing
is also 25 preferably used.       When the continuous process is carried
out using the multistage distillation column, aromatic carbonates are  -
160 - produced by continuously feeding the starting material and the
reactant into a continuous multistage distillation column, and allowing the
reaction between both of the substances in a liquid phase or a gas-liquid 5
phase in the presence of a metal-containing catalyst in the distillation
column, while on the one hand removing a high boiling point reaction
mixture comprising a produced aromatic carbonate or aromatic carbonate
mixture, in a liquid state, from the lower portion of the distillation 



10 column, and on the other hand continuously removing a low boiling point
reaction mixture comprising a produced byproduct, in a gas state, by
distillation from the upper portion of the distillation column. [0288] 15In
the step of producing the diaryl carbonate described above, the reaction
occurs in the multistage distillation column in which the catalyst is
present, and therefore, an amount of the resulting reaction products
usually depends on the holdup in the distillation column. 20In other words,
when distillation columns having the same column height and the same column
diameter are cxAmpared for use, a distillatjon c<Plurmhaving a larger
holdup is preierred in that the residence Lime, that is, reaction time of
the reaction solution can be longer. 25However, if the holdup is too large,
the residence time is long, and, it is thus likely that a side reaction
proceeds and flooding occurs,  - 161 -       Therefore, the holdup of the
distillation column is usually 0.005 to 0.75 as expressed by the ratio of
the volume of the holdup to the empty column volume of the multistage
distillation column, though it can also change 5 depending on the
distillation conditions and the type of the distillation column. [0289] In
the step of producing the diaryl carbonate described above, when a reflux
ratio is increased, an 10 effect of distilling the aliphatic alcohol into a
vapor phase increases, and therefore, a concentration of the aliphatic
alcohol in the removed vapor can be increased.      However, if the reflux
ratio is increased too much, the required thermal energy is excessive,
which is 15 unpreferred.       The aliphatic alcohol may be concentrated
after extraction from the distillation column, and therefore, refluxing is
not always necessary. 



The reflux ratio is thus usually 0 to 20, preferably 200 to 10.
Specifically, when the transesterification reac1ion S ypi calyt.ad by
themierdeser 1                 is carkied out, U1le oLIpiiaac carbonate,
ci( aromatic monohydroxy compound, and the catalyst are fed 25 to the
multistage distillation column, after being mixed or from separate places,
and the aromatic carbonate that is a product is con.tu. nuous.ly removed
in. a Ii quid state  162 - from the bottom of the distillation column,
while the low boiling component, such as the alcohol as by-product, is
continuously removed in a gas state by distillation from the upper portion
of the distillation column. 5At this time, the catalyst may be fed from any
place of the multistage distillation column, but is preferably fed at a
position above the column bottom of the distillation column, and is more
preferably fed at a position above the middle of the distillation column.
10When the disproportionation reaction typically represented by the above
formula (E4) that can be additionally performed is carried out, the
aliphatic aromatic carbonate and the catalyst are fed to the multistage
distillation column, and the diaryl carbonate 15 that is a product is
continuously removed in a liquid state from the bottom of the distillation
column, while the low bo'Frig component, such as the aliphatic carbonate
produced as by-product, is continuously removed in a gas state by
distillation from the upper portion of 20 the distillation column. (0290]
reaction temperaturestm) Of. prodocinc         acarbonate cies ued bove
vafies depending on a type of the starting material, the reactant, and the
25catalyst used. However, usually, the temperature at. the 



column bottom of the multistage distlliation column is in the t ange of 50
to 350C, preferably 150 to 250C,  - 163 -      The reaction pressure may be
any of reduced pressure, ordinary pressure, and increased pressure, and is
usually in the range of 0.1 to 2.0 x 107 Pa, though it varies depending on
a type of the raw feed compounds used, the 5 reaction temperature, and the
like. [0291]       The step of producing the diaryl carbonate described
above is characterized by producing a diaryl carbonate by continuously
feeding an aliphatic carbonate as a starting 10 material, an aromatic
monohydroxy compound, and a metal-containing catalyst to a multistage
distillation column to react them, and continuously removing aromatic
carbonates corresponding to the starting material and the reactant, in a
liquid state, from the lower portion of 15 the column, while continuously
removing a low boiling component, such as an alcohol as by-product in the
reaction, in a gas state, out of the reaction system. Further, it is
possible to add a step of continuously feeding the reaction solution
removed from the lower 20 portion of the column, to a second multistage
distillation column, as it is, or after remov ig the StCCttHiF)CT mate1
and/or the react: disproportionation reaction, continuously removing a low
boiling component, such as a.iphatic carbonate 25 produced as by-product in
the disproportionation reaction, in a gas state, by distillation out of the
reaction system, and continuously removing aromatic carbonates  - 164 - 



including a diaryl carbonate, in a liquid state, from the lower portion of
the column. [0292] It is preferred to carry out the step of continuously
removing aromatic carbonates including a diaryl carbonate, in a liquid
state, from the lower portion of the column described above in order to
increase the yield of the diaryl carbonate and also recycle the aliphatic
carbonate produced as by-product in 10 the disproportionation reaction.
[0293]       The liquid material comprising the diaryl carbonate removed
from the lower portion of the above second distillation column is usually
introduced into a 15 distillation column to purify the diaryl carbonate by
distillation.       The diaryl carbonate is removed in a gas state from the
upper portion of the column, and high boiling point substances, such as
by-products, a Fries rearrangement 20 product of the aromatic carbonate,
and the catalyst component, are removed from the lower portion of the
column, the high boiling point substances may be blown down       as they
are, or it is possible to blow down only part of 25 the high boiling point
substances and recycle the remainder as the catalyst component again  - 165
- In recycle use, the catalyst component may be used after removing the
solids or purification, and may be mixed with a newly prepared catalyst
before use. [0294] 5As described above, the aryloxytitanium composition 



in the present embodiment, for example, the aryloxytitanium composition
obtained by the above- described production method, is extremely useful as
a composition for storage and/or transfer, and in the 10 production of the
diaryl carbonate, using the composition, a diaryl carbonate having high
quality can be obtained, and the aryloxytitanium composition is
industrially extremely useful. 15 EXAMPLES [0295]      The present
invention will be specifically described by way of the following examples
and comparative examples, although the present invention is not limited to
the 20following examples. 10296] ysisto the exam-les the comparative
examples wi i  be described below. [0297] 25 <Analysis> (NMR Analysis)  -
166 -- Measuring apparatus: JNM-A400 FT-NMR system, manufactured by jEOL
Ltd., Japan (1) Preparation of IH and 13C-NMR analysis samples About 0.3 g
of a sample solution was weighed, and 5 about 0.7 g of deuterated
chloroform (99.8%, manufactured by Aldrich Chemical Co., U.S.A.) and, as an
internal reference, 0.05 g of tetramethyltin (Wako first grade, 



manufactured by Wako Pure Chemical Industries, Ltd., Japan) were then added
thereto. The resulting solution 10 was uniformly mixed for use as an NMR
analysis sample. (2) Quantitative Analysis     Analysis was carried out for
each reference material. Quantitative analysis of the analysis sample
solution was then carried out based on the resulting calibration curve.
15[0298] (Liquid Chromatography Analysis) Measuring apparatus: LC-10AT
system, manufactured by Shimadzu Corporation, japan       Column: two
Inertsil-ODS columns connected in series, 20 manufactured by CL Sciences,
Inc., Japan Developing solvent: Mixture of water (liquid A) and itri]e
(liquid B) Column temperature: 35C 25Detector: B. I, detector
(refractometer) and PDA detector  (photo diode array detector), measurement
wavelength range from 200 nm to 300 nn  - 167 - (1) Liquid Chromatography
Analysis Samples      About 0.1 g of a sample was weighed followed by the
addition of about 1 g of tetrahydrofuran (dry, manufactured by Wako Pure
Chemical Industries, Ltd., 5 japan) and about 0.02 g of an internal
reference and mixing to uniformity to obtain a solution used as a liquid
chromatography analysis sample. (2) Quantitative Analysis Analysis was
carried out for each reference material, 



10 and quantitative analysis was carried out for the analysis sample
solution based on the resulting calibration curve. [02991 (Water Analysis)
15 Measuring apparatus: CA-21 trace moisture meter, manufactured by
Mitsubishi Chemical Analytech Co., Ltd., Japan (1) Quantitative Analysis
About 1 g of a sample was weighed followed by the 20 injection of the
sample into the trace moisture meter and quantifying a moisture content for
the sample    (Analysis of Ti Concentrations in Liquid and So d) Apparatus:
Ion Chromatography IC 2001 (manufactured by 25Toso Corporation., japan)
Column: SuperIC-CR  - 168 - Developing liquid: A solution was used, which
was obtained by mixing 1 L of water, about 0.25 g of 18- crown-6
(manufactured by Wako Pure Chemical Industries, Ltd., Japan), and about 2.1
mL of 2 mol/L methanesulfonic acid (manufactured by Wako Pure Chemical
Industries, Ltd., Japan). (1) Ion Chromatography Analysis Sample
About 0.13 g of a sample was weighed. About 1 g of toluene and about 15 g
of a 2 mmol/L aqueous solution of 10 nitric acid were added thereto, and
they were sufficiently stirred. The resulting solution was then left still
for about 2 hours. The water layer was separated, and used as an ion
chromatography analysis sample. (2) Quantitative Analysis A calibration
curve was prepared by using reference solutions. A Ti amount in an analysis
sample solution was quantified based on the calibration curve. 



The names of compounds in the following examples may 20 be given according
to not only the nomenclature defined by TOPAC but also popular naming,
rcP-m (Analysis ot Presence otLinkage.) X-ray crystal structure analysis of
a solid 25 aryloxytitanium composition was performed using the following
measuring apparatus to determine an interatomic distance. Presence of a
Ti-O-Ti Linkage was determined  - 169 - by an interaction between atoms
when the interatomic distance is smaller than the sum of ion radii. The sum
of ion radii of a titanium atom and an oxygen atom is 2.87 angstrom.
Measuring apparatus: Automatic Single Crystal X-Ray Crystal Structure
Analysis System RASA-7 (manufactured by Rigaku Corporation). [0302]
[Production Example 1] 10(Step X: Hydrolytic Condensation Step of
Tetraalkoxytitanium)       340 kg of tetrabutoxytitanium (Tyzor BTP,
manufactured by E. I. du Pont de Nemours& Company) was introduced to a
reactor equipped with a stirrer. The 15 reactor was equipped with a cooling
coil, a heating jacket, and a distillation column. 148 kg of butanol was
then introduced thereto, and an internal liquid temperature was adjusted to
0C. Hydrous butanol haying a water concentration set to 205% by mass (% by
weight) was adjusted to 0C in another reactor equipped with a stirrer. The
reactor was 



equipped with a coo.1 inecoil, a heating jacket, anda dIstiliation coiumn.
The hydrous butanol was added into the reactor under 25stirring through a
line.  - 170 -       The addition time was set to 1 hour, and an added
amount of water was set to 0.5 mol per mol of Ti atoms in the reactor. A
trace moisture meter analyzed the reaction 5 solution with time, and it was
confirmed that the added water was consumed in a hydrolysis reaction and
the analyzed value became constant. [0303] [Production Examples 2 to 9] 10A
hydrolytic condensation step of tetraalkoxytitanium was carried out in the
same manner as in the above-mentioned [production example 1] except that
tetraalkoxytitanium to be used, an alcohol type, a dilution concentration,
an added amount of water, and a 15 temperature were changed. [0304]
The tetraalkoxytitanium used, the alcohol type, a moisture content of the
alcohol, the temperature condition, an addition time, and an added amount
of water 20 to Ti are shown in the following Table 2.  -171 -  66 
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- 172 - [0306] [Production Example 101 (Step Y: Concentration Step) The
reaction solution obtained in the [production 5 example 1] was heated under
stirring, and n-butanol was evaporated using the distillation column after
the reaction solution reached 150C. A composition of the evaporated liquid
was analyzed by gas chromatography, and it was confirmed that the 10
evaporated increment was nearly zero. The distillation was then completed.
When a transparent and colorless liquid left in the reactor was analyzed to
determine Ti content and alkoxy group contents, it was found that butoxy
polytitanoxane having an average degree of polymerization of 2 had been
produced. [0307] [Production Examples 11 to 18] A concentration step was
performed in the same 20 manner as in the production example 10 except that
the reaction solutions obtained in the above-mentioned Inroducton ex pins 2
t.o 9] Were useCL Inc .t:c1CLWO11 culusioiic uncu win I1c civdLdye ueyteeu
of polymerization of the obtained po1. yt.i tanoxane having 25 the alkoxy
group are shown in the following Table 3,  -- 173  - [0308] [Table 3] 



Reaction solution used Average degree of polymerization Production example
11 Reaction solution produced in production example 2 1.98 Production
example 12 Reaction solution produced in production example 3 1.25
Production example 13 Reaction solution produced in production example 4
7.9 Production example 14 Reaction solution produced in production example
5 4 Production example 15 Reaction solution produced in production example
6 12 Production example 16 



Reaction solution produced in production example 7 6 Production example 17
Reaction solution produced in production example 8 2.9 Production example
18 Reaction solution produced in production example 9 4  [0309] [Example 1]
5In this example, as a step A, polytitanoxane having an alkoxy group and an
aromatic hydroxy compound were reacted, and an alcohol produced as
by-product was evaporated by distillation so as to obtain a crude
polytitanoxane composition having an aryloxy group. 10About 194 kg of light
yellow transparent polytftanoxane having a butoxy group (134, manufactured
by Nippon Soda Co., LtA.,) was intradA.ced to a bactor equipped with a
stirrer. The reactor was equipped with a cooling coil, a heating jacket,
and a distillation column. 15 The polytit, oxane was then adjusted to 120C_
- 174 -       About 500 kg of phenol of 80C was then introduced thereto
through a line. An internal liquid temperature was adjusted to 120C.
The addition time was 1 hour, and stirring was then continued for about 4
hours to evaporate butanol produced as by-product using the distillation
column. 



From the analysis of the distillate liquid, it was confirmed that the
amount of butanol produced as byproduct (nearly the same amount as that of
the butoxy 10 group contained in the fed polytitanoxane composition) was
evaporated. A temperature and a pressure were then adjusted so that the
internal liquid temperature of the reactor was set to 180C, and the
distillation of phenol was started. In this case, the pressure within the
15 system was finally about 26 kPa.       Once it was confirmed that no or
little more distillate was produced, the reaction was completed. Red
polytitanoxane having a phenoxy group was produced in the system. From the
analysis, the butoxy 20 group was not left, and polytitanoxane having the
phenbxy group, where it was replaced by the phenoxy group, having an
average dearer, 4f r of about 4 was As a iresult of the-ray st, ucture
analysis of       the polytitanoxane having the phenoxy group, a Ti-0 Ti 25
linkage was confirmed. 10310] [Examples 2 to 10]  - 175 - Polytitanoxane
compositions having an aryloxy group were obtained in the same manner as in
the [example 1] except that the reaction solutions obtained in the
above-mentioned [production examples 10 to 18] were used, and 5 aromatic
hydroxy compounds shown in the following Table 4 were used.      The
obtained polytitanoxane compositions having the aryloxy group are shown in
the following Table 4. Change in an average degree of polymerization 



10 exceeding an analysis error before and after the step (A) was not
observed in each case. As a result of the X-ray structure analysis of the
polytitanoxane composition having the aryloxy group, a Ti-O-Ti linkage was
confirmed.  -176-  X, 04 10a [ a  I 3;I 2 1 zolo an2'a 1 th >,, , x , ,a,
,0, 0  0 , 0  , 1 ,.0loll0I 4) .-01,-0 0 000000 .C)I 000 . -. - 
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ri.)   - 177 - [0312] [Example 11] This example comprised a step of adding
a diaryl 



carbonate to a polytitanoxane composition having an R-0- 5 Ti linkage, and
evaporating a component having a lower boiling point than that of the
diaryl carbonate, together with the diaryl carbonate, so as to obtain a
polytitanoxane composition having an aryloxy group in a step (1), or a step
of adding a diaryl carbonate to a 10 crude polytitanoxane composition
having an aryloxy group and evaporating a component having a lower boiling
point than that of the diaryl carbonate, together with the diaryl
carbonate, so as to obtain a polytitanoxane composition having an aryloxy
group in a step (B). 15After the reaction solution obtained in the above-
mentioned [example 1] was returned to a normal pressure with nitrogen,
diphenyl carbonate was added under  stirring in an amount of 2.5 mol per
mol of Ti atoms contained in the reaction solution. 20In this case, an
internal liquid temperature of the reactci was 150C, and diphenyl carbonate
was also added cl MOstate of about 150C. The addition time was about i
hour. The temperature of the liquid of the reactor was 25 gradually ral
sed, and the internal pressure of the reactor was gradually lowered,
thereby starting the distill -101 of a component having a lower boiling
point  - 178 - than that of the diphenyl carbonate, together with the
diphenyl carbonate from the distillation column. After the pressure within
the system was gradually returned to a normal pressure with nitrogen gas
when 5 about a half amount of the added diphenyl carbonate was distilled
(finally, the temperature within the system was about 210C, and the
pressure was 3 kPa), diphenyl carbonate of about a half amount of that of
the 



previously added diphenyl carbonate was added again. 10The diphenyl
carbonate was added in a molten state of about 150C. The addition time was
about 1 hour. The temperature of the reaction solution was then set to
about 210C, and the internal pressure of the 15 reactor was gradually
lowered, thereby starting the distillation of a component having a lower
boiling point than that of the diphenyl carbonate, together with the
diphenyl carbonate from the distillation column. The pressure within the
system was gradually 20 returned to a normal pressure with nitrogen gas
when dlphenyi carbonate in nearly the same amount as that of the diphenvl
carbonadded at the second time J.10 LJ. j.'TedLu-c w Lii.ii 5115 sysTem
WcSS about 210C, and the pressure was 3 kPa). 25A component containing the
diaryl carbonate evaporated at the first time was colored in yellow, and )
e Ci alp()120 ppm of Ti atoms  - 179 -       The component also contained
about 400 ppm of a chlorine component.      A component containing the
diaryl carbonate evaporated at the second time was a transparent and
colorless liquid (a white solid when the liquid was cooled), and had less
than 1 ppm of Ti atoms.      A chlorine component was also 10 ppm or less.
An average degree of polymerization of the polytitanoxane composition and a
Ti-C--Ti linkage were not changed before 10 and after the step. [0313] 



[Examples 12 to 20]         Polytitanoxane (or composition) having an
aryloxy group and a diaryl carbonate to be used were changed as 15 shown in
the following Table 5.      Polytitanoxane having an aryloxy group was
obtained in the same manner as in the above-mentioned [example 11] with the
exception of the change.            The reaction solution used, the diaryl
carbonate, 20 the added amount of the diaryl carbonate, Ti in the component
evaporated, and the chlorine content are shown in tiSe1 1 SiC I n q Ta Si e
5, Change in the average degree of poly e zation of       the
polytltanoxane composition and the Ti -C-Ti linkage 25 exceeding an
analysis error before and after a step (A) was not observed in each case.
- 180 -      Although both the Ti content and the chlorine content were
high in the component containing the diary' carbonate obtained in the first
distillation, the Ti content and the chlorine content were less in the
second 5 evaporated component.  -181 -  Ti and chlorine contents in
component evaporated (ppm)  Third time I autdoiqo .1., 
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1Reaction solution used Diary! carbonate Example 12 [ Reaction solution
Diphenyl            [produced in example 2 carbonate Example 13 Reaction
solution Bis(p-            I produced in example 3 cresyl)carbonate
Example, 14 Reaction solution Diphenyl             produced in example 4
carbonate [ Example 15 Reaction solution Diphenyl 



produced in examfre 5 carbonate Example 16 Reaction solution Diphenyl
produced in example 6 carbonate Example 17 Reaction solution Dipbenyl
produced in example 7 carbonate Example 18 Reaction solution Diphenyl
produced in example 8 carbonate Example 19 Reaction solution Diphenyl
produced in example 9 carbonate Example 20 1Reaction solution Diphenyi I
produced in example carbonate 110      -182-    0 ora. bl) _0 0 to .5 8 
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- 183 - [0316] [Example 21] This example performed a step of adding a
diaryl carbonate to a polytitanoxane composition having an R-0- 5 Ti
linkage and evaporating a component having a lower boiling point than that
of the diaryl carbonate, together with the diaryl carbonate, so as to
obtain a polytitanoxane composition having an aryloxy group in a step (1). 



10After a butyl titanate dimer (B2, manufactured by Nippon Soda Co., Ltd.)
was put into a reactor, and was returned to a normal pressure with
nitrogen, the diphenyl carbonate was added in an amount of 10 mol per mol
of Ti atoms contained in the reaction solution, under stirring. 15In this
case, an internal liquid temperature of the reactor was 150C, and the
diphenyl carbonate was also added in a molten state of about 150C. The
addition time was about 1 hour. The temperature of the liquid of the
reactor was 20 gradually raised, and the internal pressure of the reactor
was gradually lowered, thereby starting the distil I ti on o f a component
having a lower boil' is c is CLIC diphenyl catbonate, Logew'' diphenyl
carbonate from the distillation column. 25 After the pressure within the
system was gradua returned to a normal pressure with nitrogen gas when
about a nail. amc_ is Cit 0f the a dde ci diphenyl carbon Le  - 184 -
distilled (finally, the temperature within the system was about 210C, and
the pressure was 3 kPa), diphenyl carbonate of about a half amount of that
of the previously added d phenyl carbonate was added again.      The
diphenyl carbonate was added in a molten state at about 140C. The addition
time was about 1 hour. [0317] The temperature of the solution in the
reactor was 10 then set to about 210C, and the internal pressure of the
reactor was gradually lowered, thereby starting the distillation of a
component having a lower boiling point than that of the diphenyl carbonate,
together with the diphenyl carbonate from the distillation column. 15The
pressure within the system was gradually 



returned to a normal pressure with nitrogen gas when diphenyl carbonate in
nearly the same amount as that of the diphenyl carbonate added at the
second time was distilled (finally, the temperature within the system was
20about 210C, and the pressure was 3 kPa). A component containing the
diary' carbonate evaporated at the first was colorIn yellownod abou.t 120
ppm PPlii of a chlorine component. A component containing the 25 diaryl
carbonate evaporated at the second time was a transparent and colorless
liquid (a white solid when the  - 185 - liquid was cooled), and had less
than 10 ppm of Ti atoms. A chlorine component was also 10 ppm or less. An
average degree of polymerization was not changed before and after the step.
As the remaining liquid, 5 polytitanoxane (an average degree of
polymerization of 2) having a phenoxy group was obtained. It was presumed
to have a (PhO)3-Ti-O-Ti-(0Ph)3 structure. The content of titanium atoms in
the composition obtained in this example was 3.4% by mass; the content of
10 the diaryl carbonate was 75% by mass; and the content of the compound
having the boiling point of 150C or less (n-butanol, water) was 2 ppm.
[0318] [Reference Example 1] 15Tetraaryloxytitanium was synthesized in this
example. About 170 kg of transparent and colorless 



tetrabutoxytitanium (manufactured by Nippon Soda Co., Ltd.) was introduced
to a reactor equipped with a stirrer. The reactor was equipped with a
cooling coil, a heating 20jacket, and a distillation column. The t a t..ra
huts adjusted to 120C. coo A.k,Jphoip80C was than In traduced cnereco
through a t le, An internal Liquid temperature was adjusted to 120C. 25The
addition time was set to 1 hour, and stirring was then. continued for about
4 hours to evaporate butanol pro uced as by-product using the di.stillation
column.  - 186 - [0319] From the analysis of the distillate liquid, it was
confirmed that the amount of butanol produced as byproduct (nearly the same
amount as that of the butoxy 5 group contained in the fed polytitanoxane
composition) was evaporated. A temperature and a pressure were then
adjusted so that the internal liquid temperature of the reactor was set to
180C, and the distillation of phenol was started ( in this case, the
pressure within the 10system was finally about 26 kPa). Once it was
confirmed that no or little more distillate was produced, the reaction was
completed.       From the analysis, the butoxy group was not left in the
system, and tetraphenoxytitanium where it was 15 replaced by the phenoxy
group was obtained. The content of titanium atoms in the composition
obtained in this reference example was 11% by mass; the content of diaryl
carbonate was 0% by mass; and the content of the compound 



having the boiling point of 150C or less (n-butanol, 20water) was 3 ppm.
[0320] [F.: xamF.le Jie rec,e_Lor cunt_ tetraphenoxytitanium obtained in
the above-mentioned 25[reference example 1] was returned to a normal
pressure with nitrogen, diphenyl carbonate was added in an amount  - 187 -
of 3 mol per mol of Ti atoms contained in the reaction solution, under
stirring.      In this case, an internal liquid temperature of the reactor
was 150C, and the diphenyl carbonate was also ID added in a molten state of
about 140C. The addition time was about 1 hour.       The temperature of
the liquid of the reactor was gradually raised, and the internal pressure
of the reactor was gradually lowered, thereby starting the 10 distillation
of a component having a lower boiling point than that of the diphenyl
carbonate, together with the diphenyl carbonate from the distillation
column. After the pressure within the system was gradually returned to a
normal pressure with nitrogen gas when 15 about a half amount of the added
diphenyl carbonate was distilled (finally, the temperature within the
system was about 210C, and the pressure was 3 kPa), diphenyl 



carbonate of about a half amount of that of the previously added diphenyl
carbonate was added again. 20The di phenyl carbonate was added in a molten.
state of about 150C. The addition. hour, [0321j       The temperature of
the solution in the reactor was then set to about 210C, and the internal
pressure of the reactor was gradually lowered, thereby starting the of a
component haying a lower boi]ing point.  - 188 -  than that of the diphenyl
carbonate, together with the diphenyl carbonate from the distillation
column. The pressure within the system was gradually returned to a normal
pressure with nitrogen gas when diphenyl carbonate in nearly the same
amount as that of the diphenyl carbonate added at the second time was
distilled (finally, the temperature within the system was about 210C, and
the pressure was 3 kPa).         A component containing a diaryl carbonate
evaporated 10 at the first time was colored in yellow, and contained about
120 ppm of Ti atoms.      The component also contained about 400 ppm of a
chlorine component. A component containing a diaryl carbonate evaporated at
the second time was a transparent 15 and colorless liquid (a white solid
when the liquid was cooled), and had less than 10 ppm of Ti atoms. A
chlorine component was also 10 ppm or less. The tetraphenoxytitaninm was
left in the system. The content of titanium atoms in the composition
obtained in the 20 example was 5.6% by mass; the content of the diaryl
carbonate was 50% by mass; and the content of the compound tOvi. 011 thu
honing 



diaaif water) Was i ppb. [0322[ 25[Example 231  - 189 -       In this
example, a step for adjusting a component ratio of a polytitanoxane
composition having an aryloxy group and a diaryl carbonate was performed in
a step (C). Diphenyl carbonate was added in the form of a liquid 5 into the
remaining liquid obtained in the above-mentioned [example 22] under
stirring, so as to obtain a polytitanoxane composition having an aryloxy
group, adjusted so that a concentration of Ti atoms was 5% by mass. 10The
content of titanium atoms in the composition obtained in the example was 5%
by mass; the content of the diaryl carbonate was 56% by mass; and the
content of the compound having the boiling point of 150C or less
(n-butanol, water) was 2 ppm. 15[0323] [Examples 24 to 33]
Polytitanoxane compositions having an aryloxy group were obtained in the
same manner as in the [example 23] except that types of a titanium compound
to be used and a 20 diaryl carbonate and an adjusted concentration were
ferent. The amount of dia 1 curb by adding cUe diaryi carbonate if it was
lsurilcient, or by evaporating it if it was in excess 25The reaction
solution used, diaryi carbonate a concentration of Ti atoms in the adjusted
composition (% by mass), a content of the die ryl carbonate, and a  



- 190 - content of a compound having a boiling point of 15000 or less are
shown in the following Table V.  - 191 -     Le)rn0 Cr? coInco   In en0
a00o0 C-)oo0 
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XXXi<1XXXX LL)u)i.J../w[4Li-)LiiLUt.2w  - 192 - [0325] [Reference Examples
2 to 12]       A polytitanoxane composition having an aryloxy group was
produced without evaporating a composition having a 



5 lower boiling point than that of a diaryl carbonate.       The
polytitanoxane composition having the aryloxy group was obtained in the
same manner as in the above-mentioned [reference example 1] except for the
condition. The reaction solution used, the diaryl carbonate, 10 the
concentration of Ti atoms in the composition (% by mass), the content of
the diaryl carbonate, and the content of the compound having the boiling
point of 150C or less are shown in the following Table 8.    'eten0
\a4,40004n00If)     aaa . -. - la V V 01)a)a)  000 a00Z 
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re,(74(Zr=4per4c4r:   194 - [0327] [Examples 34 to 44]         In these
examples, polytitanoxane compositions having an aryloxy group, which are
storage compositions 5 were obtained. About 900 L of each of the
polytitanoxane compositions having an aryloxy group, obtained in the
above-mentioned [examples 23 to 33] was put into a transport container
(made of SUS304 and having two 10 nozzles provided at upper and lower
positions) of 1000 L, and was cooled for storage.      Although some of the
polytitanoxane compositions were completely solidified into their insides,
some other were in a liquid form. 15The polytitanoxane compositions were
stored for about three years (from January, 2006 to January, 2009).
The polytitanoxane compositions were stored in a temperature range from as
low as -2C to as high as about 65C in a warehouse throughout the three
years. 20 The inside of each container after the storage was checked, and a
portion of the composition near the wall surf of the confal ip ed and
onbiectoci to ifick-ai)Ui were kept almost constant before and after the
storage.  - 195 - [0328] [Table 9] [0329] 



[Comparative Examples 1 to 11]       The polytitanoxane compositions haying
the aryloxy group, produced in the reference examples 2 to 12 were stored
as storage composition in the same ianner above The storage results are
shown in the following Table 1010.  1 9 6  tioai0cti6ai6
bi)lollbc)bl)bl)Of)bf)bf) cdataiMcbcdM ;--,r...&-.$...r.;... 2.9222'.
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- 97 - [0331] [Examples 45 to 48]       About 900 L of each of the
polytitanoxane compositions having the aryloxy group, obtained in the 5
examples 24, 25, 31, and 33 was put into a transport container (made of
SUS304 and having two nozzles provided at upper and lower positions) of
1000 L. The container was transferred to diphenyl carbonate production
facilities which was in Kurashiki-shi, Okayama, Japan 10 from Nobeoka-shi,
Miyazaki Japan.       Days required for the transfer were 60 days from the
day at which the composition was moved to the container. The composition
was dissolved by external heating (steam of 150C) after the transfer, and
was pumped into a 15 catalyst reservoir in the diphenyl carbonate
production facilities.      Results are shown in the following Table 11.
[0332] [Table 11] 20[0333] [Examples 49 to 52]  - 198 - 



About 900 L of each of the polytitanoxane compositions having the aryloxy
group, obtained in the examples 27, 28, 29, and 30 was put into a transport
container (made of SUS304 and having two nozzles provided 5 at upper and
lower positions) of 1000 L. The container was transferred to diphenyl
carbonate production facilities which was in Kurashiki-shi, Okayama, japan
from Nobeoka-shi, Miyazaki, Japan. Days required for the transfer were 60
days from the 10 day at which the composition was moved to the container.
The composition was dissolved by external heating (steam of 150C) after the
transfer, and was pumped into a catalyst reservoir provided in the diphenyl
carbonate production facilities. Results are shown in the 15following Table
12.  0)001 la-.4-4(-3-. 00 CoCo Co cd0cal  LL. bt)bl)0/) -a-a-a  a)4) L.L34
'V"0'10 
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[03351 [Comparative Examples 12 to 151      For comparison, about 900 L of
each of the compositions obtained in the reference examples 5, 6, 7, and 8
was put into a transport container (made of SUS304 and having two nozzles
provided at upper and lower positions) of 1000 L. The container was
transferred to diphenyl carbonate production facilities which was in
Kurashiki-shi, Okayama, Japan from Nobeoka-shi, Miyazaki, 10Japan.
Days required for the transfer were 60 days from the day at which the
composition was moved to the container. The composition was dissolved by
external heating (steam of 150C) after the transfer, and was pumped into a
15 catalyst reservoir provided in the diphenyl carbonate production
facilities. Results are shown in the following Table 13.  Transfer
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C      - 202 - [0337] [Example 53]         A method for producing a diaryl
carbonate using a polytitanoxane composition having an aryloxy group as a 5
catalyst was carried out. A polytitanoxane composition having an aryloxy
group was obtained by the same method as that of the above-mentioned
[example 27]. A polytitanoxane composition having an aryloxy group, having
a Ti concentration of 5% 10 by mass (hereinafter, also described as a
"titanium-containing composition") by further adding diphenyl carbonate was
used as a catalyst. [0338] A schematic configuration view of a producing 15
apparatus of a diaryl carbonate is shown in Fig. 1.       The producing
apparatus of the diaryl carbonate is equipped with distillation columns 110
and 120 which have a continuous multistage structure, a distillation column
130, and a distillation purification column 140. 20These are connected via
predetermined lines. Speci f Ically,1 ind 12 are feed lines sup-M yM- m4 a
feed compo U U Ci and a polytitanoSane 



compositiong an arylograuP,             Lines 3 and 9 are recovery lines
recovering a 25 generated compound and other material.       Lines 2, 4, 5,
6, 7, 8, and 10 are transfer lines. A 1ine 11 iS 5 r moving  - 203 -
Numeral numbers 111, 121, 131, and 141 designate reboilers, and numeral
numbers 112, 122, 132, and 142 designate condensers. Numeral number 113
designates a preheater for 5 setting a supply material to a predetermined
temperature. [03391      The distillation column 110 had a continuous
multistage structure, and was equipped with a concentration part and a
recovery part. The 10 concentration part was filled with sieve trays of 25
stages, and had an inner diameter of 150 mm and a length of 4.8 m. The
recovery part was filled with Melapak CY (manufactured by Sulzer Chemtech
Ltd., Switzerland), and had an inner diameter of 150 mm and a length of 2.3
m. 15 In the distillation column 110, a mixed liquid was continuously
supplied at about 1830 g/Hr from the feed line 1 through the preheater 113
from the sieve tray of the 25th stage to perform a transtransesterification
reaction. The mixed liquid contains his (3 20 methylbutyl)carbonate,
phenol, and a polytitanoxane composition haying an aryloxy group (a weight
ratio of bis(3-methylbutyl)cmhonate to phenol in the= liquid wsOUJUSLOG La
dbOLit 1.02, and titdn       adjusted to about 500 ppm of the whole amount
of the 25liquid). [0340]  - 204 -       The concentration part was provided
below the stage continuously supplying the mixed liquid, and the recovery
part was provided above the stage. An amount of heat required for a
reaction and 



5 distillation was supplied by providing an external heater, or by
circulating a column lower liquid through the reboiler 111. Thereby, a
temperature of a column bottom of the multistage distillation column was
controlled to about 10 230C, and a pressure of a column top was controlled
to about 140 kPa.      A reaction solution was continuously removed at
about 1700 g/Hr through the transfer line 2 from the column bottom of the
continuous multistage distillation 15column 110.      A low boiling
component containing 3-methyl-lbutanol produced as by-product was removed
from the column top.            This was then condensed by the condenser
112, and 20 was recovered by a reflux ratio of 2 from the recovery solution
removedHue multistage d tillation column 1210 25The continuous multistage
distillation column 120 is equipped with the concentration part having the
reboiler 121 and a chimney type distillation column (an inner  - 205 -
diameter of 150 mm, and a length of about 6 m) of five stages, and the
recovery part filled with Melapak CY and having an inner diameter of 150
ram and a length of 3.8 m. The reaction solution was supplied at about 1700
g/Hr to 5 the upper part of the concentration part. [0341]       The
temperature of the column bottom of the distillation column 120 was
controlled to 200C, and the pressure of the column top was controlled to
about 3 kPa. 10 A disproportionation reaction was performed on this
condition.       A low boiling component containing phenol and bis(3-
methylbutyl)carbonate was circulated to the distillation column 110 through
the condenser 122, the transfer line 5, 



15 and the feed line 1 from the column top of the distillation column 120.
From the column bottom of the distillation column 120, the reaction
solution containing diphenyl carbonate was supplied to the distillation
column 130 through the 20transfer line 4 to perform distillation
separation.       The disti listion column 130 is a distillation column
tilledth Mel apak CT and havinginn a reboiler 131 and the condenser 132.
25A temperature of a column bottom of the distillation. column 130 was
controlled to about 180C, and a pressure of ac::top thss-df was controlled
to about 0,5 kPa,  - 206 -       The low boiling component containing
diphenyl carbonate was removed from the column top, and was supplied to the
distillation purification column 140 through the condenser 132 and the
transfer line 7.       On the other hand, a high boiling component
containing a catalyst was circulated to the distillation column 110 through
the transfer line 6 and the feed line 1. [0342] 10The distillation
purification column 140 is a distillation column filled with Melapak CY and
having an inner diameter of 150 mm and a length of 5 m, and is equipped
with the reboiler 141 and the condenser 142. The reaction solution
containing diphenyl carbonate, 15 supplied to the distillation purification
column 140 through the transfer line 7 from the distillation column 130 was
purified in the distillation purification column 140. Thereby, about 100%
by mass of diphenyl carbonate was obtained from the recovery line 9 located
above the 20 column bottom and located below the distillation column. 



The low boiling component containingnethyl butyl ph o/J carltas circul ted
to the distill'          le 2 from the column top of the distill alien 25
purification column 140.       A concentration of titanium atoms of a
titaniumcontai n ing high-boiling substance removed from the  - 207 -
removal line 11 was adjusted to about 5% by mass, and a concentration of
titanium atoms in the titanium-containing composition supplied from the
feed line 12 was adjusted to about 5% by mass. The supply of the 5
titanium-containing composition from the feed line 1 was stopped.
Simultaneously, the amount of the liquid circulated to each of the
distillation columns was gradually increased so that the amount of diphenyl
carbonate 10 recovered from the recovery line 9 was about 1000 g/Hr. [0343]
After the continuous operation described above was performed for about 12
hours, the continuous operation was in a steady state. 15At this time, in
the transfer line 2, the composition of the liquid contained about 15% by
mass of phenol, about 67% by mass of bis(3-methylbutyl)carbonate, about 17%
by mass of 3-methyl butyl phenyl carbonate, about 0.3% by mass of diphenyl
carbonate, and about 0.2% 20 by mass of 3-methyl-l-butanol. The flow rate
was about 11402 g/Hr. residence times of the rea ion solution in the dist'
distillation column 120 were respectively about 1 Hr and 25about 2,5 Hr.  -
208 -      The composition of the liquid in the recovery line 3 contained
about 100% by mass of 3-methyl-1-butanol. The flow rate was about 823 g/Hr.



[0344]       In the transfer line 4, the composition of the liquid
contained about 0.2% by mass of bis(3- methylbutyl)carbonate, about 18% by
mass of 3-methyl butyl phenyl carbonate, and about 80% by mass of diphenyl
carbonate. The flow rate was about 1238 g/Hr. 10In the transfer line 5, the
composition of the liquid contained about 0.2% by mass of
3-methyl-1-butanol, about 17% by mass of phenol, and about 83% by mass of
bis(3-methylbutyl)carbonate. The flow rate was about 10300 g/Hr. 15In the
transfer line 7, the composition of the liquid contained about 88% by mass
of diphenyl carbonate, about 12% by mass of 3-methyl butyl phenyl
carbonate, and about 0.2% by mass of bis(3-methylbutyl)carbonate. The flow
rate was about 1140 g/Hr. 20After the continuous operation described above
was further continued for about 100 Hr, the diphenyl carbonate ISCtOVV9 was
stab n 0.    a white solid at normal temperature (about 20C). When 25 the
diphenyl carbonate was analyzed, Ti was not detected (less than 1 ppm).
[0345]  - 209 - The titanium-containing high-boiling substance removed from
the removal line 11 was then adjusted to about 1.8 g/Hr (the concentration
of the titanium atoms was about 5% by mass), and the titanium-containing 5
composition supplied from the feed line 12 was adjusted to about 1.8 g/Hr
(the concentration of the titanium atoms was about 5% by mass). Similarly,
the continuous operation was performed for about 200 Hr. Similarly, the
diaryl carbonate (diphenyl carbonate) 



10 recovered from the recovery line 9 was stably produced at about 1000
g/Hr. The diphenyl carbonate was a white solid at normal temperature (about
20C). When the diphenyl carbonate was analyzed, Ti was not detected (less
than 1 ppm). 15[0346] [Example 5411      A polytitanoxane composition
having an aryloxy group to be used was obtained by the method described in
the above-mentioned [example 38]. Furthermore, the 20 polyt:tanoxane
composition having the aryloxy group, adjusted so that a Ti concentration
was 5% by Mass was pCO duced. 1Oh      as in the above-mentioned [example
531 except for the 25condition.    The diphenyl carbonate recovered from
the recovery no 9 0615 stably produced at about. 1000 g/Hr,  - 210 -
The diphenyl carbonate was a white solid at normal temperature (about
20C)When the diphenyl carbonate was analyzed, Ti was not detected (less
than 1 ppm). [03471 [Example 55]     Di(n-butyl)carbonate was used as a
dialkyl carbonate, and a polytitanoxane composition having an aryloxy
group, obtained by the method described in the above-mentioned [example 25]
and further adjusted so that a Ti 10 concentration was 5% by mass was used.
Diphenyl carbonate was produced in the same manner as in the
above-mentioned [example 53] except for the condition.            The
diphenyl carbonate recovered from the recovery 15line 9 was stably produced
at about 1000 g/Hr.      The diphenyl carbonate was a white solid at normal
temperature (about 20C)When the diphenyl carbonate 



was analyzed, Ti was not detected (less than 1 ppm). [0348] 20[Example 56]
in this example, a method for producing a di aryl carbonatealytattanoxan
compositha vt.n i)group The polytitanoxa e composit ion having the aryloxy
25 group, manufactured by the same method as that of the above-mentioned
[example 31] and further adjusted so that a Ti concentration was 5 by mass
was obtained. The  - 211 - polytitanoxane composition having the aryloxy
group was used as a catalyst.       In the polytitanoxane composition
having the aryloxy group, phenyl salicylate having a higher boiling point 5
than that of diphenyl carbonate was detected. The mole ratio of the phenyl
salicylate to the titanium atoms was about 0.1. [0349] A schematic
configuration view of a producing 10 apparatus of a diaryl carbonate is
shown in Fig. 2.       The producing apparatus of the diaryl carbonate is
equipped with distillation columns 110 and 120 which have a continuous
multistage structure, a distillation column 130, and a distillation
purification column 140. 15These are connected via predetermined lines.
Lines 1 and 12 are feed lines supplying a feed compound and a
polytitanoxane composition having an aryloxy group, or the like.
Lines 3 and 9 are recovery lines recovering a 20 generated compound and
other material. Lines 2, 4, 5, 6, 1, 8, and 10 are transfer lines , 7 



reboilers, and numeral numbers 112, 122, 132, and 142 25 designate condense
Numeral number 113 designates a preheater for setta supply material to a
predetermined t  - 212 -      The distillation column 130 is a distillation
column filled with Melapak CY and having an inner diameter of 150 mm and a
length of 4 m, and is provided with the reboiler 131 and the condenser 132.
About 10 kg of the polytitanoxane composition having the aryl group
(titanium concentration: about 5% by mass) was supplied to the lower part
of the distillation column 130, and the temperature of the polytitanoxane
composition having the aryl group was controlled to about 10200C. [0350]
After this state was held for about 72 Hr, part of the polytitanoxane
composition having the aryl group was sampled and analyzed. Phenyl
salicylate having a higher 15 boiling point than that of the diphenyl
carbonate was detected. The mole ratio of the phenyl salicylate to the
titanium atoms was about 0.5. A mixture of a high-boiling substance
generated in      the distillation column 130 and a titanium-containing 20
composition is defined as a composition A. The composon A was used as a
reaction catalyst for the next produ -inn of the dlaryi carbonate Odiphenyl
pats). In the distillation column 110 filled with sieve 25 trays of 50
stages, having an inner diameter of 150 mm and a length of 12 m, and having
a continuous multistage structure,liquid con aininq about 30% by mass of  -
213 - 



dimethyl carbonate and about 70% by mass of phenol was continuously
supplied at about 41 kg/Hr to the sieve tray of the 50th stage from the
feed line 1 through the preheater 113. On the other hand, a mixed liquid 5
containing about 70% by mass of dimethyl carbonate and about 30% by mass of
phenol was continuously supplied at about 41 kg/Hr to the lower part of the
distillation column 110 from a feed line l'. [0351] 10A concentration part
was provided below a stage continuously supplying the mixed liquid. A
recovery part was provided above the stage.       An amount of heat
required for a reaction and distillation was supplied by providing an
external heater, 15 or by circulating a column lower liquid through the
reboiler 111. Thereby, a temperature of a column bottom of a multistage
distillation column was controlled to about 230C, and a pressure of a
column top was controlled to 20about 0.55 MPa-G. The polytitanoxane
composition having the arylo y glo U was gradually sup died to the 451:h
atof d'e arca,pa-T ( distillation column 130 using the transfer line 6 to
25 adjust the concentration of the titanium atoms in the column bottom of
the distillation column 110 to about 300 PPm-  - 219 - The reaction
solution was continuously removed at about 21 kg/Hr through the transfer
line 2 from the column bottom of the continuous multistage distillation
column 110. 



The low boiling component containing methanol produced as by-product was
removed from the column top. This was then condensed by the condenser 112,
and was recovered from the recovery line 3.         The reaction solution
removed from the transfer line 10 2 as described above was supplied to the
continuous multistage distillation column 120. [0352] This continuous
multistage distillation column 120 was equipped with a concentration part
and a recovery 15 part. The concentration part had a reboiler 121 and a
sieve tray type distillation column of 16 stages (an inner diameter of 150
mm, and a length of about 4 m). The recovery part was filled with Melapak
CY and had an inner diameter of 150 mm and a length of 4 m. The 20 reaction
solution was supplied at about 21 kg/Hr to the upper part of the
concentration part. The ternperi,the co.funln bottom of t.he on column 120
was cents:oiled Le shoet 216 C,      and the pressure of the column top was
controlled to 25 about 13 3A disproportionation reaction. was performed on
this condition.  - 215 - The low boiling component containing phenol and
dimethyl carbonate was circulated to the distillation column 110 through
the condenser 122, the transfer line 5, and the feed line 1 from the column
top of the 5 distillation column 120.       From the column bottom of the
distillation column 120, the reaction solution containing diphenyl
carbonate was supplied to the distillation column 130 through the transfer
line 4 to perform distillation separation. 10The distillation column 130 is
a distillation column filled with Melapak CY and having an inner diameter
of 150 mm and a length of 4 m, and is provided with the reboiler 131 and
the condenser 132. 



A temperature of a column bottom of the distillation 15 column 130 was
controlled to about 190C, and a pressure of a column top was controlled to
about 1.7 kPa.       The low boiling component containing diphenyl
carbonate was removed from the column top, and was supplied to the
distillation purification column 140 20 through the condenser 132 and the
transfer line V.       On the other hand, a high boiling component
CODL''catalyst wasiated.ILatlion column .110...h theline 6 and the 1.
25[0353]       The distillation purification column 140 is a digt'llon
column. filled with Meiapak CY and having an  - 216 -   inner diameter of
150 mm and a length of 5 m, and is equipped with the reboiler 141 and the
condenser 142. The reaction solution containing diphenyl carbonate,
supplied to the distillation purification column 140 5 through the transfer
line 7 from the distillation column 130 is purified in the distillation
purification column 140. Thereby, 99.8% by mass of diphenyl carbonate was
obtained from the recovery line 9 located above the column bottom and
located below the distillation column. 10The low boiling component
containing methyl phenyl carbonate was circulated to the distillation
column 120 through the recovery line 10 and the transfer line 2 from the
column top of the distillation purification column 140. 15[0354]      After
the continuous operation described above was performed for about 12 hours,
the continuous operation was in a steady state. 



At this time, in the transfer line 2, the 20 composition of the liquid
contained about 55% by mass of phenol, about 26% by mass of dimethyl
carbon.bout  17 by FSS of methyl phe 'chate, about 2% by mass  methanol,
The flow rate was about 40 kg/Hr. 25In the transfer line 4, the composition
of the liquid contained about 0.1% by mass of dimethy] carbonate, about 17%
by mass of methyl phenyl carbonate, about 3% by  - 217 - mass of phenol,
and about 80% by mass of diphenyl carbonate. The flow rate was about 6.2
kg/Hr.       In the transfer line 7, the composition of the liquid
contained about 78% by mass of diphenyl carbonate, about 19% by mass of
methyl phenyl carbonate, and about 3% by mass of phenol. The flow rate was
about 5 kg/Hr.      After the continuous operation described above was
further continued for about 100 Hr, the diphenyl carbonate recovered from
the recovery line 9 was stably 10 produced at about 4 kg/Hr.      When a
titanium-containing high-boiling substance obtained from the removing line
11 was analyzed, a ratio of total moles of phenyl salicylate and methyl
ester salicylate to moles of titanium atoms was about 1.1. 15[0355]
When the continuous operation described above was further continued for
about 500 Hr, the diphenyl carbonate recovered from the recovery line 9 was
stably produced at about 4 kg/Hr. The diphenyl carbonate was a 20 white
solid at normal. temperature (about 20C)When the 



diphenyl carbonate was analyzed, Ti. was not detected (less than.. ce
removed from the removal line 11 was then adjusted to 25 about 2.0 g/Hr
(the concentration of the titanium atoms was about 5% by mass), and the
titanium-containing composition supplied from the feed line 12 was adjusted
- 218 - to about 2.0 g/Hr (the concentration of the titanium atoms was
about 5% by mass). Similarly, the continuous operation was performed for
about 500 Hr. Similarly, the diaryl carbonate (diphenyl carbonate) 5
recovered from the recovery line 9 was stably produced at about 4 kg/Hr.
The diphenyl carbonate was a white solid at normal temperature (about 20C).
When the diphenyl carbonate was analyzed, Ti was not detected (less than 1
Pim)] 10[0356] [Example 57] In this example, a method for producing a
diaryl carbonate using a polytitanoxane composition having an aryloxy group
as a catalyst was carried out. 15A polytitanoxane composition having an
aryloxy group, manufactured by the same method as that of the
above-mentioned [example 42] and further adjusted so that a Ti
concentration was 5% by mass was obtained. The polytitanoxane composition
having the aryloxy group (in 20 the composition, phenyl salicylite having a
higher boiling point than that of diphenyl carbonate was US t(I the mole
J.:a() of the L1 sallcyl.ate tIcS itanium ate,ms Was about 0 t) Was used as
the catalyst. 25The method was carried out in the same manner as in 



the above-mentioned [example 56] except for the condition.  - 219 -
Similarly, the diary' carbonate (diphenyl carbonate) recovered from the
recovery line 9 was stably produced at about 4 kg/Hr. The diphenyl
carbonate was a white solid at normal temperature (about 20C). When the
diphenyl 5 carbonate was analyzed, Ti was not substantially detected (less
than 1 ppm) [0357] [Comparative Example 16] A diaryl carbonate was produced
using the producing 10 apparatus for the diaryl carbonate described in the
above-mentioned [example 53] and shown in Fig. 1. A polytitanoxane
composition having an aryloxy group, manufactured by the same method as
that of the above-mentioned [reference example 5] and further adjusted by
15 adding diphenyl carbonate so that a Ti concentration was 5% by mass, was
used as a catalyst.       Comparative example 16 was carried out in the
same manner as in the above-mentioned [example 53] except for the condition
20The amount of the diaryl carbonate (diphenyl carbonate) recovered from
the recovery line 9 was about 1000 g/Ho The dthhenyl carhorhite solid at
normal temperature (about 20C)When the diphenyl 25 carbonate was analyzed,
the diphenyl carbonate contained 10 ppm of Ti. [0358] 



- 220 - [Comparative Example 17] A polytitanoxane composition having an
aryloxy group, manufactured by the same method as that of the
above-mentioned reference example 8 and further adjusted so 5 that a Ti
concentration was 5% by mass was obtained. The polytitanoxane composition
having the aryloxy group was used as a catalyst.         The comparative
example 17 was carried out in the same manner as in the above-mentioned
[example 56] except 10for the condition. Similarly, the diphenyl carbonate
recovered from the recovery line 9 was stably produced at about 4 kg/Hr.
The diphenyl carbonate was a yellowish-white solid at normal temperature
(about 20C)When the diphenyl 15 carbonate was analyzed, the diphenyl
carbonate contained 20 ppm of Ti.      A white solid content was deposited
on the column top of the distillation column 110. [0359] 20[Comparative
Example 18]      A polytitanoxane composi ion havinc an aryloxy group Was
manufacAmffed by the same method a examrde 179,t-1.-Rm7m cc'r:.t.entanthb
further adjusted to 16% by mass (a diaryl carbonate 25 content: 4% by mass,
and a content of a compound having a boiling point of 150C or less
(n-butanol, water): 1 ppm or less). 



221 -       The obtained polytitanoxane composition having the aryloxy
group was stored by the same method as those of the examples 34 to 44. The
inside of the container was confirmed after the storage. A portion of the 5
composition near the wall surface of the container was sampled, and was
subjected to metal analysis. Concentrations of metals other than Ti were
increased by 10% or more compared with the content of the analyzed value
before the storage. 10[0360] [Comparative Example 19]       A
polytitanoxane composition having an aryloxy group was manufactured by the
same method as that of the example 29. A titanium content in the
composition was 15 further adjusted to 16% by mass (a diaryl carbonate
content: 4% by mass, and a content of a compound having a boiling point of
150C or less (n-butanol, water): 1 ppm or less). The obtained
polytitanoxane composition having the 20 aryloxy group was put into a
transport container by the same method as those of the examples 45 to 48.
The container wasancliphenyi carbonate prods( -lia Japan from Nobeoka-shi,
Miyazaki, Japan. Days required 25 for the transfer were 60 days from the
day at which the composition was moved to the container. The composition
was d is so 1 \Ted by exterr 1 heati- g (5 5 cam of 1500C) a ftc-  - 222 -
the transfer, and was attempted to be pumped into a catalyst reservoir
provided in the diphenyl carbonate production facilities. However, the
composition was not dissolved even after 10 days or more, and could not be
5 pumped. [0361] 



[Comparative Example 20]      A polytitanoxane composition having an
aryloxy group was manufactured by the same method as that of the 10 example
30. A titanium content in the composition was further adjusted to 17% by
mass (a diaryl carbonate content: 9% by mass, and a content of a compound
having a boiling point of 150C or less (n-butanol, water): 1 ppm or less).
15The obtained polytitanoxane composition having the aryloxy group was
stored by the same method as those of the examples 34 to 44. The inside of
the container was confirmed after the storage. A portion of the composition
near the wall surface of the container was 20 sampled, and was subjected to
metal analysis. Concentrations of metals other than Ti were increased by
ICA or mote camed with th con t CIII.-the anal-- sic the 10362]
25[Comparative Example 21]       A polytitanoxane composition having an
aryloxy group was manufactured by the same method a- that of the  - 223 -
example 30. A titanium content in the composition was further adjusted to
17% by mass (a diaryl carbonate content: 9% by mass, and a content of a
compound having a boiling point of 150C or less (n-butanol, water): 1 ppm
5or less).       The obtained polytitanoxane composition having the aryloxy
group was put into a transport container by the same method as those of the
examples 45 to 48. The container was transferred to diphenyl carbonate 10
production facilities which was in Kurashiki-shi, Okayama, Japan from
Nobeoka-shi, Miyazaki, Japan. Days required for the transfer were 60 days
from the day at which the composition was moved to the container. The
composition was dissolved by external heating (steam of 150C) after 



15 the transfer, and was attempted to be pumped into a  catalyst reservoir
provided in the diphenyl carbonate production facilities. However, the
composition was not dissolved even after 10 days or more, and could not be
pumped. 20[0363] [Reference Example 13] te LohLained inte me nInnenJ
lPX)iITtf)i0wac rPt riled to a n rirF,n,--rm,    with nitrogen, diphenyl
carbonate was added in an amount. 25 of 4.5 mol per mol of Ti atoms
contained in the reaction solution, under stirring.  - 224 -       In this
case, an internal liquid temperature of the reactor was 110C, and the
diphenyl carbonate was also added in a molten state of about 110C. The
reaction solution was a red liquid. 5The addition time was about 1 hour.
The temperature of the liquid of the reactor was gradually raised to about
310C, and the internal pressure of the reactor was gradually lowered,
thereby starting the distillation of a component having a lower 10 boiling
point than that of the diphenyl carbonate, together with the diphenyl
carbonate from the distillation column. After the pressure within the
system was gradually returned to a normal pressure with nitrogen gas when
15 about a half amount of the added diphenyl carbonate was distilled
(finally, the temperature within the system was about 309C, and the
pressure was about 90 kPa), diphenyl carbonate in about a half amount of
that of the previously added diphenyl carbonate was added again 20The
diphenyl carbonate was added in a molten state 



o about 110C. about 1 houra IOThdi            The temperature of the
reaction solution was then 25 set to about 310C, and the internal pressure
of the reactor was gradually lowered, thereby starting the distillation of
a component having a lower boiling )oint  - 225 - than that of the diphenyl
carbonate, together with the diphenyl carbonate from the distillation
column. The pressure within the system was gradually returned to a normal
pressure with nitrogen gas when 5 diphenyl carbonate in nearly the same
amount as that of the diphenyl carbonate added at the second time was
distilled (finally, the temperature within the system was about 308C, and
the pressure was about 89 kPa). The same operation as that of the above
description was 10 performed, and operation for distilling the component
having a lower boiling point than that of the diphenyl carbonate, together
with the diphenyl carbonate was performed five times in total. A component
containing the diphenyl carbonate 15 evaporated at the first time was
colored in orange, and contained about 350 ppm of Ti atoms.       The
component contained about 400 ppm of a chlorine component. A component
containing the diphenyl carbonate 20 evaporated at the second time was
colored in yellow, and contained about 230 ppm of Ti atoms Components con
toLediphenyl c.arhonii 



t.ime. at the fourth tune.at th fifth time      colored in yellow, and
contained 200 ppm, 190 ppm, and 25 210 ppm of Ti atoms, respectively. The
polytitanoxane composition was changed into hiwhen the polytitmnoxmne
composition was  - 226 - cooled to normal temperature, the polyt tanoxane
composition was not changed to a solid, but tarry. A Ti0-Ti linkage could
not be confirmed since the composition was tarry. 5[0365] [Example 58]
(Preparation of Aryloxytitanium Composition)       200 kg of polytitanoxane
butoxide (manufactured by E.I. du Pont de Nemours & Company, trade name:
Tyzor BTP) 10 was fed under a nitrogen atmosphere to a batch type reactor
equipped with a stirrer, a heater, and a distillation column and having a
volume of 1800 L, and 485 kg of distillation-purified phenol was then fed.
[0366] 15Next, the mixture in the batch type reactor was heated to 180C
under a normal pressure by a heater and reacted. N-butanol generated by the
reaction was recovered from a column top of the distillation column. The
batch type reactor was depressurized to about 53 kPa, 20 and n-butanol was
recovered. [0367] The hatch type reaccA nressureAbout 450 kamountmu] rer
mai of Ti atoms contained in a reaction solution) of diphenyl 



25 carbonate was fed. The mixture in the reactor was heated to about 190C.
Next, the batch type reactor was depressurized to about ]. 3 kPa, and the
di phenyl  - 227 - carbonate containing the low boiling component was
evaporated so as to obtain an aryloxytitanium composition. Diphenyl
carbonate was added so that the titanium concentration of the obtained
aryloxytitanium composition was 5% by mass. [0368] (Producing Apparatus of
Diaryl Carbonate)       A schematic configuration view of a producing
apparatus used in the example 58 is shown in Fig. 2. 10[0369] The producing
apparatus is equipped with distillation columns 110 and 120 which have a
continuous multistage structure, a distillation column 130, and a
distillation purification column 140. 15[0370] These are connected via
predetermined lines. [0371]       Specifically, lines 1, l', 12, and 13 are
feed lines supplying a feed compound and an aryloxytitanium 20 composition,
or the like. Lines 3 and 9 are recovery lines recovering a generated
compound and other mdtelial. 5,and 10 are transfer lines. A [ine 11S
1flflOVflr [0372] 25Numeral numbers 111, 121, 131, and 141 designate 



reboilers, and numeral numbers 112, 122, 132, and 142 designate condensers_
Numeral number 113 designates a  - 228 - preheater for setting a supply
material to a predetermined temperature. [0373) (Preparation of Reaction
Catalyst) 5In the distillation column 130, as described below, a product
haying a high boiling point than that of the diphenyl carbonate was
produced to prepare a reaction catalyst. [0374] 10The distillation column
130 was a distillation column filled with Melapak CY and having an inner
diameter of 3.4 m and a length of 17 m, and was equipped with a reboiler
131 and a condenser 132. [0375] 15About 5200 kg of the prepared
aryloxytitanium composition (titanium concentration: about 5% by mass) was
supplied to the lower part of the distillation column 130. The temperature
of the aryloxytitanium composition was controlled to about 200C. This state
was held for 20 about 60 hr. When part of the aryloxytitanium composition
was then sampled and analyzed, phenyl sailthan that: ci the
"(vingi-Lway11ing D 



cll..ohenviI hc. mole ratl(r-q?erly]       salicylate/titanium atoms) of
the phenyl salicylate and 25the titanium atom was about 0.4. A mixture
(hereinafter, also described as "composition A") of the high boiling point
product generated in the distillation column 130  - 229 - and the
aryloxytitanium composition was used as a reaction catalyst for the next
production of a diaryl carbonate. [0376] 5(Production of Diaryl Carbonate)
The distillation column 110 had a continuous multistage structure, and was
filled with sieve trays of 80 stages and had an inner diameter of 5 m and a
length of 33 m. A mixed liquid (a) containing about 30% by mass 10 of
dimethyl carbonate and about 70% by mass of phenol was continuously
supplied at about 57 ton/Hr to the upper part of the distillation column
110 from the feed line 1 through the preheater 113. On the other hand, a
mixed liquid (b) containing about 70% by mass of dimethyl 15 carbonate and
about 30% by mass of phenol was continuously supplied at about 57 ton/Mr to
the lower part of the distillation column 110 from the feed line 1'. [0377]
The concentration part was provided below the stage 20continuously
supplying the mixed liquids (a) and (b), and the recovery part was provided
above the stage. 



MYTIHM a distill ation was controlled by providing an external 25 heater,
or by circulating a column lower liquid through the reboiler. The method
controlled a temperature of a column bottom of the multistage didtillation
column 110  - 230 - to about 230C, and controlled a pressure of a column
top to about 0.55 MPa-G. [0379]      Next, the prepared reaction catalyst
(composition A) was slowly supplied to the upper part of the distillation
column 110 from the lower part of the distillation column 130 using the
transfer line 6, and a concentration of titanium atoms in a reaction
solution of the distillation column 110 was adjusted to about 300 ppm. The
reaction 10 solution was continuously removed at about 60 ton/Hr through
the transfer line 2 from the column bottom of the continuous multistage
distillation column 110. [0380]         A low boiling component containing
methanol produced 15 as by-product was continuously removed from the column
top of the distillation column 110. [0381]      The removed reaction
solution from the transfer line 2 as described above was supplied to the
continuous 20 multistage distillation column 120. [0382] This continuous
inuit.istaqe dis til.i..ation had1. I noon diamoter continuous multistage
distillation column. 120 was 



25 equipped with a sieve tray type concentration part of 30 stages, a
recovery part filled with Mel apak CY, a condenser 122, and arcgoiler 121,
The supplying  - 231 - position of the reaction solution was set to the
upper part of the concentration part, and the supply rate of the reaction
solution was set to about 60 ton/Hr. [0383] 5The temperature of the column
bottom of the distillation column 120 was controlled to about 210C, and the
pressure of the column top was controlled to about 13.3 kPa. A
disproportionation reaction was performed on this condition. 10[0384] A low
boiling component containing phenol and dimethyl carbonate was circulated
to the distillation column 110 through the condenser 122, the transfer line
5, and the feed line 1 from the column top of the 15distillation column
120. [0385]      From the column bottom of the distillation column 120,
about 14 ton/Hr of the reaction solution containing diphenyl carbonate was
supplied to the distillation 20 column 130 through the transfer line 4 to
perform distillation separation. lUjOhj ThPprIpmn 1 column filled with
Melapak CY and having an inner 25 diameter of 3.4 m and a length of 17 m,
and was provided with the reboiler 131 and the condenser 132 [03w11  - 232
- 



A temperature of a column bottom of the distillation column 130 was
controlled to about 190C, and a pressure of a column top was controlled to
about 1.7 kPa. [0388] 5The low boiling component containing diphenyl
carbonate was removed from the column top, and was supplied to the
distillation purification column 140 through the condenser 132 and the
transfer line 7. [0389] 10On the other hand, a high boiling component
containing a reaction catalyst (composition A) was circulated to the
distillation column 110 through the transfer line 6 and the feed line 1.
[0390] 15The distillation purification column 140 was a distillation column
filled with Melapak CY and having an  inner diameter of 2.8 m and a length
of 22 m, and was equipped with the reboiler 141 and the condenser 142.
[0391] 20The reaction solution containing diphenyl carbonate supplied to
the distillation purification column 140 throuqh the cin:ifer line /t
dlation cril 130 was nurin rhr,inn nilc,tHrn 140. 99.8% by mass of diphenyl
carbonate (diaryl 25 carbonate) was obtained from the recovery line 9 by
the purification. The position of the recovery line 9 was  - 233 - 



set to the lower part of the distillation column located above the column
bottom. [0392] The low bo'l'ng component containing methyl phenyl 5
carbonate was removed from the column top of the distillation purification
column 140, and was circulated to the distillation column 120 through the
recovery line 10 and the transfer line 2. [0393] 10After the continuous
operation described above was performed for about 24 hours, the continuous
operation was in a steady state. [0394] At this time, in the transfer line
2, the 15 composition of the liquid contained about 55% by mass of phenol,
about 26% by mass of dimethyl carbonate, about 17% by mass of methyl phenyl
carbonate, about 2% by mass of diphenyl carbonate, and about 0.09% by mass
of methanol. The flow rate was about 60 ton/Hr. 20[0395] In the transfer Ii
ne 4, the composl H ion of the I.J. 00 ILC. CI.IOfl to ined about 0.1%
bydimetnvi carbona ?ddrld Of MOunrby    mass of phenol, and about 70 96 by
mass of diphenyl 25 carbonate. The flow rate was about 14 ton/Hr. [0396]  -
234 -       In the transfer line 7, the composition of the liquid contained
about 65% by mass of diphenyl carbonate, about 33% by mass of methyl phenyl
carbonate, and about 2% by mass of phenol. The flow rate was about 13
ton/Hr. 5[0397]      After the continuous operation described above was
further continued for about 100 Hr, diphenyl carbonate (diaryl carbonate)
recovered from the recovery line 9 was stably produced at about 7.5 ton/Hr.
The diphenyl 



10 carbonate was a white solid at normal temperature (about 20C). When the
diphenyl carbonate was analyzed, Ti was not detected (less than 1 ppm).
[0398] After the continuous operation described above was 15further
continued for about 500 Hr, diphenyl carbonate (diaryl carbonate) recovered
from the recovery line 9 was stably produced at about 7.6 ton/Hr. The
diphenyl carbonate was a white solid at normal temperature (about 20C).
When the diphenyl carbonate was analyzed, Ti was 20not detected (less than
1 PPrn)  [03991 [Cca'F a a nip 1.. e innin mentioned [example 8] was
returned to a normal pressure 25 with nitrogen, diphenyl carbonate was
added in an amount of 0.06 mol per mol of Ti atoms contained in the
reaction. solution, under at  a 235 -       In this case, an internal
liquid temperature of the reactor was 170C, and the diphenyl carbonate was
also added in a molten state of about 170C. The reaction solution was a red
liquid. 5The addition time was about 2 minutes. [0400]       The
temperature of the liquid of the reactor was gradually raised to about
210C, and the internal pressure of the reactor was gradually lowered,
thereby 10 starting the distillation of a component having a lower boiling
point-than that of the diphenyl carbonate, together with the diphenyl
carbonate from the distillation column. When about 20% of the added
diphenyl carbonate was 



15 distilled (finally, the temperature within the system was about 211C,
and the pressure was about 3 kPa), the pressure in the distillation column
was unstabilized, and the component having a lower boiling point than that
of the diphenyl carbonate could not be distilled together 20 with the
diphenyl carbonate from the distillation column. When the distiflation
column was examined, a tarry product. harintVIKCcoluffm 104011 25The
average degree of polymerization of the obtained polytitanoxane composition
having the aryloxy group and the Ti20-2111 linkage were not changed before
and after I no  -- 236 - step. The polytitanoxane composition had 17% by
mass of a titanium content and about 2% by mass of a diaryl carbonate
content. [0402] 5The polytitanoxane composition was put into a transport
container by the same method as those of the  examples 45 to 48. The
container was transferred to diphenyl carbonate production facilities which
was in Kurashiki-shi, Okayama, japan from Nobeoka-shi, Miyazaki, 10 Japan.
Days required for the transfer were 60 days from the day at which the
composition was moved to the container. The composition was dissolved by
external heating (steam of 150C) after the transfer, and was attempted to
be pumped into to a catalyst reservoir 15 provided in the diphenyl
carbonate production facilities. However, the composition was not dissolved
even after 10 days or more, and could not be pumped. [0403] [Comparative
Example 23] 20After the reaction solution obtained in the above- mentioned
[example 4] was returned to a normal pressure 



with niuroqc.m, ClioCe 4in 00 :n of 60 m 1 per modTi a solution, under
stirring. 25In this case, an internal liquid temperature of the reactor was
170C, and the diphenyl carbonate was also  - 231 -- added in a molten state
of about 170C. The reaction solution was a red liquid. The addition time
was about 6 hours. [0404] 5The temperature of the liquid of the reactor was
gradually raised to about 210C, and the internal pressure of the reactor
was gradually lowered, thereby starting the distillation of a component
having a lower boiling point than that of the diphenyl carbonate, 10
together with the diphenyl carbonate from the distillation column.
When about 30% of the added diphenyl carbonate was distilled (finally, the
temperature within the system was about 209C, and the pressure was about 3
kPa), the 15 pressure in the system was gradually returned to a normal
pressure with nitrogen gas. Then, diphenyl carbonate of about 30% of the
previously added amount was added again.      The diphenyl carbonate was
added in a molten state of about 110C. 20The addition time was about 2
hours. [0405] The Lemlut.ion was Lhen 



reactor was gradually lowered, thereby starting the 25 distillation of a
component having a lower boiling point than that of the diphenyl carbonate,
together with the diphenylrhonate from the d st ill at ion col yen  - 238 -
The pressure within the system was gradually returned to a normal pressure
with nitrogen gas when diphenyl carbonate in nearly the same amount as that
of the diphenyl carbonate added at the second time was 5 distilled
(finally, the temperature within the system was about 211C, and the
pressure was about 3 kPa). The same operation as that of the above
description was performed, and operation for distilling the component
having a lower boiling point than that of the diphenyl carbonate, 10
together with the diphenyl carbonate was performed five times in total.
[0406]       A component containing the diphenyl carbonate evaporated at
the first time was colored in light yellow, lb and contained about 8 ppm of
Ti atoms. The component also contained a chlorine component of about 5 ppm.
[0407]       A component containing the diphenyl carbonate evaporated at
the second time was colored in light yellow, 20 and contained about 4 ppm
of Ti atoms. Components containing the diaryl carbonate evaporated at the
third fourth ilae and at the .f.ifth time Were aal .ow, ande aaappan. 3b3 3
ppm of Ti atoms, respectively, 25The polytitanoxane composition had about
0.5% by mass of a titanium content and about 97% by mass of a di. aryl.
carbonate content.  - 239 - 



[0408] The polytitanoxane composition was stored by the  same method as
those of the examples 34 to 44. The inside of the container was confirmed
after the storage. A portion of the composition near the wall surface of
the container was sampled, and was subjected to metal analysis.
Concentrations of metals other than Ti were increased by 10% or more
compared with the content ofthe analyzed value before the storage. 10[0409]
The present application is based on Japanese Patent Application (No.
2010-37925) filed to the Japanese Patent Office on February 23, 2010, and
Japanese Patent Application (No. 2010-37926) filed to the Japanese Patent
15 Office on February 23, 2010, the contents of which are incorporated
herein by reference. Industrial Applicability [04101 20The present
invention has industrial applicability as a pro uction technique of a cata
lyst used when producwY Hie reacting aliphatic ca I compour       removing
alcohols produced as by-product to the outside 25 of the reaction system.
Des cm ption of Reference N ume ma3  - 240 - [0411] 1, l', 12, 13 FEED LINE
3, 9 RECOVERY LINE 



2, 4, 5, 6, V, 8, 10 TRANSFER LINE 5 11 REMOVAL LINE  110, 120, 130
DISTILLATION COLUMN 140 DISTILLATIOW PURIFICATION COLUMN  111, 121, 131,
141 REWILER  112, 122, 132, 142 CONDENSER 10113, 114 PREHEATER  - 241 -
What is claimed is: 1.A method for producing an aryloxytitanium
composition, comprising a step (1) of adding a diaryl carbonate to an
organic oxytitanium composition having an 5 R-O-Ti linkage where R
represents an organic group containing 1 to 20 carbon atoms, and
evaporating a component having a lower boiling point than that of the
diaryl carbonate, together with the diaryl carbonate, so as to obtain an
aryloxytitanium composition, wherein 10an amount of the diaryl carbonate
used in the step (1) is 0.1 to 50 molar equivalents with respect to total
moles of Ti atoms contained in the organic oxytitanium composition having
the R-O-Ti linkage. 15 2.The method for producing the aryloxytitanium
composition according to claim 1, wherein a temperature in evaporating the
component having the lower boiling point than that of the diary' carbonate
in the step (1) is in a range of 50C to 250C, and 20in the aryloxytitanium
composition obtained in the step (1), a content of titaatoms is 1% by mass
or 



more and ltd by mass on loss, and a content of the chi. y I
narhnn:,.1-fl50% 25 3.The method for producing the aryloxytitanium
composition according to claim 1 or 2, wherein in the  - 242 - step (1),
the following step (A) and step (B) are sequentially performed: step (A): a
step of reacting an alkyloxytitanium composition with an aromatic hydroxy
compound and 5 evaporating an alcohol as by-product, by distillation, so as
to obtain a crude aryloxytitanium composition; and step (B): a step of
adding a diaryl carbonate to the crude aryloxytitanium composition and
evaporating a component having a lower boiling point than that of the 10
diaryl carbonate, together with the diaryl carbonate, so as to obtain an
aryloxytitanium composition. 4. The method for producing the
aryloxytitanium composition according to any one of claims 1 to 3, 15
comprising further carrying out the following step (C): step (C): a step of
adjusting a component ratio of the aryloxytitanium composition and the
diaryl carbonate. 5. The method for producing the aryloxytitanium 20
composition according to claim 3, wherein the alkyloxyLisanium composition
is an alkyloxytita compo(iltionlyly perfon    step (X): a step of adding
water to a tetra koxytitanium 25 to react the tetraalkoxytitanium with the
water so as to obtain. a partial hydrolysis reaction solution, and  - 243 -
step (Y): a step of evaporating an alcohol as by-product, from the
hydrolysis reaction solution. 



6.The method for producing the aryloxytitanium 5 composition according to
any one of claims 1 to 5, wherein an aryloxy group constituting the
aryloxytitanium is represented by the following formula (Ar0): [Formula 1]
(A r 0)  10 wherein a ring A represents an organic group having 6 to 20
carbon atoms, containing an aromatic group to which an oxygen atom bonded
to Ti is bonded at any position keeping aromaticity, and may be a single
ring or a plurality of rings, or a heterocyclic ring, and/or may be 15
substituted by another substituent.  7. The method for producing the
aryloxytitanium composition according to claim 5, wherii amount. of Lhe(X.)
is 0.1 to 0,92 molar. 2001va Tyfcto resrecM to tOo 17.20tura.alk.flY  8.
The method for producing thetanium composition according to any one of
claims 1 to 7,  - 244 - comprising carrying out the step (1) or the step
(B) in multiple batches, or continuously.   9. An aryloxytitanium
composition produced by the 5 method for producing the aryloxytitanium
composition according to any one of claims 1 to 8.   10. An aryloxytitanium
composition comprising:            an aryloxytitanium composition produced
by the 10 method for producing the aryloxytitanium composition 



according to any one of claims 1 to 8; and a diaryl carbonate.    11. The
method for producing the aryloxytitanium 15 composition according to any
one of claims 1 to 8, wherein the diaryl carbonate is diphenyl carbonate.
12. The method for producing the aryloxytitanium composition according to
any one of claims 1 to 8, 20 wherein an aryloxy group constituting the
aryloxytitanium is the same aryloxy group as an aryioxy group 1 of
13. A method for-stabilizing an aryloxytitanium 25 composition, comprising:
a step of reacting an alkyloxytitanium composition w I t h an. aromati-
hydroxy compound and evaporating an  -- 245 - alcohol as by-product, by
distillation, so as to obtain a crude aryloxytitanium composition (step
(A)); and      a step of adding a diaryl carbonate to the crude
aryloxytitanium composition and evaporating a component 5 having a lower
boiling point than that of the diaryl carbonate, together with the diaryl
carbonate, so as to obtain an aryloxytitanium composition (step (B)),
wherein      an amount of the diaryl carbonate used in the step (B) is 0.1
to 50 molar equivalents with respect to total 10 moles of Ti atoms
contained in the crude aryloxytitanium composition, and      a temperature
in evaporating the component having a lower boiling point than that of the
diaryl carbonate in the step (B) is in a range of 50C to 250C. 15 14. The
method for stabilizing the aryloxytitanium composition according to claim
13, wherein in the aryloxytitanium composition obtained in the step (B), a
content of titanium atoms is 1% by mass or more and 15% 20 by mass or less,
and a content of the diaryl carbonate 50% by mass or more and 951 by mass
or less. 



nnmnnn it no rnmpri an aryloxytitanium; and 25a diaryl carbonate, wherein.
- 246       a content of titanium atoms constituting the aryloxytitanium is
1% by mass or more and 15% by mass or less. 5 16. The aryloxytitanium
composition according to claim 15, wherein a content of the diaryl
carbonate is 50% by mass or more and 95% by mass or less, and a content of
a compound haying a boiling point of 150C or less is 1000 ppm or less. 10
17. The aryloxytitanium composition according to claim 15 or 16, wherein
the content of titanium atoms constituting the aryloxytitanium is 5% by
mass or more and 10% by mass or less.  18. The aryloxytitanium composition
according to any one of claims 15 to 17, wherein a total content of the
aryloxytitanium and the diaryl carbonate is 50% by mass or more.    25 20.
The aryloxytitanium composition according to any one of claims 15 to 19,
wherein an aryloxy group constituting  - 247 - the aryloxytitanium is an
aryloxy group haying 6 or 7 carbon atoms.   21. The aryloxytitanium
composition according to any one 5 of claims 15 to 20, wherein the
composition is solid or liquid.     22. The aryloxytitanium composition
according to any one of claims 15 to 21, wherein the aryloxytitanium is an
10 aryloxypolytitanoxane.  23. The aryloxytitanium composition according to
claim 22, wherein the aryloxypolytitanoxane comprises 



one or more types of aryloxypolytitanoxane having 15 one or more Ti-O-Ti
linkages in one molecule.  24. A method for producing a diaryl carbonate,
using the aryloxytitanium composition according to any one of claims 15 to
23 as a catalyst, comprising 20performing transesterification and
disproportionation reactions, using a dial Icy]. carbonate an aromatic
I.:5f7logy fanium C) Ii) p o sitIon, so as t. o produ(o aca 25 25. A
catalyst for production of a diaryl carbonate, comprising an
aryioxytitanium and a diaryl carbonate, wherein  - 248 -      a content of
titanium atoms constituting the aryloxytitanium is 1% by mass or more and
15% by mass or less. 5 26. A method for producing a diaryl carbonate,
comprising performing transesterification reaction and disproportionation
reaction, using a dialkyl carbonate and an aromatic hydroxy compound, in
the presence of the catalyst for production of the diaryl carbonate
according 10 to claim 25, so as to produce a diaryl carbonate.  27. The
method for producing the diaryl carbonate according to claim 26, comprising
a step of separating the diaryl carbonate from a reaction product obtained
by 15 the disproportionation reaction.  28. The method for producing the
diaryl carbonate according to claim 27, further comprising a step of
recycling the reaction product, from which the diary' 20 carbonate is
separated, into the transesterification reaction or the disproportio nation
reaction.   


















