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CATION-EXCHANGE RESIN MODIFIED WITH THIOL-CONTAINING AMINE COMPOUND
<Technical Field> The present invention relates to a method of preserving a
cation-exchange resin modified with a thiolcontaining amine compound in
which a thiol-containing amine compound is bonded via ionic bonds to part
of sulfonic acid groups of a sulfonic acid-type cationexchange resin.
<Backgrund Art> It is well known that sulfonic acid-type cationexchange
resins in which thiol-containing amine compounds are bonded via ionic bonds
to part of the sulfonic acid groups are appropriate as catalysts for
reaction of the production of bisphenol by reacting phenol compounds with
ketones. Since sulfonic acid-type cation-exchange resins are usually
marketed in the form of sodium salts, these sulfonic acid-type
cation-exchange resins are converted into cation-exchange resins modified
with a thiolcontaining amine compound first by treating the marketed resins
in the form of sodium salt with hydrochloric acid or the like.
Subsequently, the free resins are treated with aqueous solutions of
thiol-containing amine compounds 1   so that the thiol-containing amine
compounds axe bonded to part of the sulfonic acid groups, thereby giving
the aimed cation-exchange resins modified with a thiol-containing amine
compound. To produce bisphenol by using a cation-exchange resin modified
with a thiol-containing amine compound as a catalyst, it has been usually a
practice to continuously pass a feedstock fluid containing a phenol
compound and a ketone through a fixed bed reactor packed with this
catalyst. Since the catalytic activity of the cationexchange resin modified
with a thiol-containing amine compound is gradually lowered, it is
necessary to replace the catalyst by a fresh one. For this replacement, it
is needed to preliminarily prepare the catalyst in the manner as described
above and preserve it. However, there arises a problem that the thiol
groups in the cation-exchange resin modified with a thiol-containing amine
compound decrease during this preservation time. The decrease in the thiol
groups means a lowering of the catalytic activity. Therefore, there has
been required a method of preserving a cation-exchange resin modified with
a thiolcontaining amine compound free from decrease in thiol groups. The
present invention aims at satisfying this requirement. <Disclosure of the
Invention> According to the present invention, a decrease in 2
thiol-containing amino groups in a resin during preservation can be
inhibited by packing a modified sulfonic acid-type cation-exchange resin,
in which a thiol-containing amine compound is bonded via ionic bonds to
part of the sulfonic acid groups, together with water into a container
while regulating the surface area of the container to 0.5 m2 or less per
liter of the resin and then sealing up the container so that the resin is
preserved in a state of being soaked in water. 



<Best Mode for Carrying Out the Invention> As the thiol-containning amine
compound to be used in modifying a sulfonic acid-type cation-exchange resin
in the present invention, use can be made of thiol-containing amine
compounds which have hitherto been employed for this purpose, for example,
aminoalkanethiols such as 2aminoethanethiol and co-pyridylalkanethiols such
as 2-(4pyridyl)ethanethiol. As the sulfonic acid-type cationexchange resin,
use may be made of sulfonated products of styrene-divinylbenzene
crosslinked copolymers which have been most commonly employed. Either
gel-type resins or porous resins may be used therefor. If desired, it is
also possible to use resins of other types such as sulfonated products of
phenol-formaldehyde resins. As the sulfonic acid-type cation-exchange
resin, it is favorable to use a resin having a large exchange capacity. As
described above, the sulfonic acid-type cation 3   exchange resin modified
with a thiol-containing amine compound may be prepared by converting a
marketed resin of a sodium salt type into the free type and then bringing
it into contact with a calculated amount of the thiol containing amine
compound. In general, 2 to 40% of the sulfonic acid groups are modified
with the thiolcontaining amine compound. In case where the modification
ratio is less than 2% the catalytic effect owing to the thiol-containing
amine compound cannot be fully exerted. In case where the modification
ratio exceeds 40%, the catalytic activity is lowered due to the decrease in
free sulfonic acid. Thus, these cases are both unfavorable. In the present
invention, when the sulfonic acidtype canon-exchange resin modified with a
thiol-containing amine compound is preserved in a sealed container, a
container having a surface area of 0.5 m2 or less per liter of the resin is
used and the resin is preserved together with water in this container in a
state of being soaked in water. According to studies by the present
inventors, a decrease in the thiol-containing amine groups during
preservation is caused by a change which is brought about by a reaction
between the thiol groups with oxygen. Accordingly, the present inventors
have conducted intensive studies on a method in which oxygen can be
eliminated from a packaging container as far as possible and a material
having high gas barrier properties is used in the packaging container. As a
result, they have found 4   out that the above method is effective.
However, there still remain some problems including the working
characteristics of the oxygen elimination method and the elevated price of
the packaging container. As the results of the subsequent studies, they
have found out that the change in the thiol groups due to the reaction with
oxygen during preservation can be lessened by soaking the resin in water so
as to eliminate air in the ion-exchange resin layer in the container as far
as possible and reducing the surface area of the container per unit of the
resin so as to minimize the invasion of oxygen into the container during
preservation. According to the studies by the present inventors, the
surface area of a container made of a commonly employed synthetic resin
such as polyethylene or polypropylene should be regulated to 0.5 m2 or
less, preferably 0.05 m2 or less, per liter of the resin. It is also
preferable to control the surface area per mole of thiol group in the resin
to 1 m2 or less, still preferably 0.2 m2 or less. In the step of sealing up
the container containing the resin with water, it is furthermore preferable
to use water from which dissolved oxygen has been eliminated and eliminate
oxygen from the container by replacement with nitrogen gas or the like.
Preservation is preferably conducted at ambient temperature or lower.
<Examples> Now the present invention will be described in 5   greater
detail by reference to the following Examples. In these examples, the
modification ratios of resins and the residual ratios of thiol groups were
calculated in accordance with the following formulae (each expressed in ~ )
. 



No. of thiol-containing amine compound moles under ionic bonding
Modification ratio = x 100 No. of total S03H-type sulfonic acid group moles
before ionic bonding Residula ratio = No. of thiol-containing amine
compound moles under ionic bonding after preserving 3 months x 100 No. of
thiol-containing amine compound moles under ionic bonding before packing in
container Concerning the number of thiol-containing amine compound moles
under ionic bonding, the number of moles per unit weight of the moisten
catalyst was determined by the potassium iodate titration method.
Concerning the number of total S03H-type sulfonic acid group moles before
ionic bonding, the number of moles per unit weight of the moisten catalyst
was determined by the neutralization titration with sodium hydroxide.
Examples 1 to 3 and Comparative Example 1 A sulfonic acid-type
cation-exchange resin (DIAION SK104, DIAION: trademark registered by
Mitsubishi Chemical Corporation) Was converted into the free type. Then it
6   was poured into an aqueous solution of 2-(4pyridyl)ethanethiol,
stirred, filtered and washed with water to give a cation-exchange resin
modified with a thiol-containing amine compound. This cation-exchange resin
modified with a thiolcontaining amine compound and water were packed into a
high-density polyethylene container of 0.85 mm in thickness and the
container was sealed up in a state where it was filled with water. After
preserving at ambient temperature for 3 months, the container was opened
and 2(4-pyridyl)ethanethiol was quantified. Thus, the residual ratio was
calculated. Table-1 shows the results. 7   



Table-1 m Surface areaSurface areaResidualModificationCapacity ofVolume of
of containerof container ratio ofratio ofcontainerresin packed I fper mole
of rou Q101resin (g)(L)(L), o per iviol groupp gn (m ) res(mz)Ex.
116.70.250.1350.20.996.4Ex. 216.71080.040.298.8Ex. 3
tl15.38002800.020.1100Comp. Ex. 1l0.30.250.040.7559.5 *1: After covering
v~ith a sheet, preserved outdoor under direct rays.   While the invention
has been described in detail and with reference to specific embodiments
thereof, it will be apparent to one skilled in the art that various changes
and modifications can be made therein without departing from the spirit and
scope thereof. This application is based on Japanese patent application
filed on December 7, 2000 (Japanese patent application No. 2000-372241),
the entire contents thereof being hereby incorporated by reference.
<Industrial Applicability> According to the present invention, decrease in
thiol-containing amino groups in a resin during preservation can be
inhibited by packing a modified sulfonic acid-type cation-exchange resin,
in which a thiol-containing amine compound is bonded via ionic bonds to
part of the sulfonic acid groups, together with water into a container
while regulating the surface area of the container to 0.5 m2 or less per
liter of the resin and then sealing up the container so that the resin is
preserved in a state of being soaked in water. 9 



Claims 1. A method of preserving a sulfonic acid-type cation-exchange resin
modified with a thiol-containing amine compound characterized by packing a
modified sulfonic acid-type cation-exchange resin, in which a
thiol-containing amino compound is bonded via ionic bonds to part of the
sulfonic acid groups, together with water into a container while regulating
the surface area of the container to 0.5 m2 or less per liter of the resin
and then sealing up the container so that the resin is preserved in a state
of being soaked in water. 2. The preserving method as claimed in claim 1
characterized by packing the modified sulfonic acid-type cation-exchange
resin in a container while regulating the surface area of the container to
0.05 m2 or less per liter of the resin. 3. The preserving method as claimed
in claim 1 or 2 characterized by packing the modified sulfonic acid-type
cation-exchange resin in a container while regulating the surface area of
the container to 1 m2 or less per mole of the thiol group in the resin. 4.
The preserving method as claimed in any of claims 1 to 3 characterized in
that the thiol-containing amino compound is an w-pyridylalkanethiol and 2
to 40~ of the 10   sulfonic acid groups in the sulfonic acid-type
cationexchange resin have been modified. 11
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