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15  after step (II) of separating the at least partly crystalline solid material from its mother

liquor or (ii) after step (S) of shaping said solid material into a shaped body or (iii) after a
step (C) of calcining said solid material or said shaped body. The pre:sent invention
furthermore relates to the solid material obtainable by the inventive process and the shaped
body obtainable by the inventive process. The present invention finally relates to the use of
20 the solid material or the shaped body as mentioned above as a catalyst in chemical
reactions, in particular in reactions of compounds containing at least one C-C double bond

with at least one hydroperoxide.

M

Integrated processes for the manufacture of solid materials containing a zeolite and said
25  solid materials as such are described in the prior art. Particularly to be mentioned is WO
98/55229. The focus of this reference is on the binding materials used to forming and/or
compacting the solid materials containing a zeolite into a shaped body. The WO 98/55229
is silent as to a treatment of the solid material obtained from the synthesis solution with

any composition containing water.

30
Also to be mentioned is DE 102 32 406.9 which relates to an integrated process for

manufacturing solid materials containing a zeolite. Said document describes various

methods for separating the solid material from its mother liquor, including methods of
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15  zeolite with a composition containing water can be performed after at least one of the
following two steps of the integrated process for producing a solid material containing at
least one zeolite: (i) after step (II) of separating the at least partly crystalline solid material
from its mother liquor or (ii) after a step (C) of calcining said solid material.

20  Similarly, the catalytic properties of a shaped body are improved if the shaped body is

subjected to the inventive treatment with a composition containing water after a step (S) of

( shaping a shaped body from the solid material described above, optionally in conjunction
with a step (C) of calcining.

25  Advantageously, the treatment of the solid material containing at least one zeolite with a
composition containing water can be performed in either the reactor that is used for
synthesizing the solid material containing at least one zeolite (autoclave) or in the reactor
in which the solid material or the shaped body made from said solid material is used as
catalyst, i.e. in the reaction container. Therefore, the inventive process does not require an

30 additional (reaction) stage.

The catalytic material (solid material or shaped body) obtainable by the inventive process

described above can be used for any catalytic reaction, and preferably in a catalytic
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reactions, in particular in epoxidation reactions.

15 In the following, a glossary of the most important expressions used in the context of the

present invention is given.

A “synthesis mixture” as used in the context of the present invention pertains to any

mixture which yields, by means of crystallization, a mixture containing a solid material

20 that is at least partially crystalline and a fluid material. Preferably, the synthesis mixture
contains at least a Si source (Si precursor), a transition metal oxide source (transition metal

(’ precursor) and a mineralizing and/or structure forming agent. In particular, reference is
made to all synthesis mixtures known to the expert in the field of zeolite preparation,
particularly the hydrothermal treatment of gels. The synthesis mixture may be e.g. a sol,

25  gel, solution, or a suspension.

As far as the phases involved in or resulting from the reaction of the synthesis mixture are
concerned, after the reaction of the synthesis mixture, it is preferred to obtain a mother
liquor containing a solid material in suspension. In the context of the present application,
30 the solid material should be (i) at least partially crystalline and (ii) contain at least one

zeolite material.
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15 and (ii) is different from the synthesis mixture described above in the sense that a
separation of said solid material from its mother liquor is possible and/or concentrating of
the solid material by, e.g., ultra-filtration is possible. Typically, the solid material prevails

as particles suspended in the mother liquor.

20 A “mother liquor” in the context of the present invention is any liquid phase that may

contain an unlimited number of substances dissolved therein, however in itself is not a

o

solid material. In particular, the mother liquor may contain adjuvants dissolved therein. In
the context of the present invention, a mother liquor can only occur after step (I) of the
integrated process as described above. Typically, a mother liquor is the liquid phase in
25  which the solid material is suspended in the form of particles. Said mixture (I) is then

subjected to step (II) of separating and/or concentrating of the solid material in mixture (I).

Step (II) of the present invention relates to concentrating and/or separating of the solid
material in the mother liquor and/or from the mother liquor, wherein the mixture (T)

30  containing the solid material is obtained from step (I). The term “concentrating and/or

separating” is to be understood in the context of the present invention as any step that at
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steps (IT) and/or (I1T), using optional steps of calcining (C).

The expressions “granulating” and “agglomerating” as used in the context of the present
invention are to be seen as synonymous and describe, respectively, any conceivable

20  process that can be used to increase the diameter of the particles obtained from step (II).
Said increase of the particle diameter can be achieved by baking the particles together or

(I by growing on the particles layer by layer. The process of granulating thereby includes, but
is not limited to, processes taking advantage of the phenomenon of wetting of the particles

by at least one liquid. Furthermore, binding materials may be added to the mixture in order

25  to enhance or enable the agglomerating and/or granulating of the particles.

A “binding material” as used in the context of the present invention is to be understood to
be any material that enables a physical, chemical, or physical-chemical bond between the
substances constituting the particle. Such binding materials may be used in the step (S) of
30  shaping or forming the solid material into a shaped body as well. Reference is made to the

description of binding materials in that context.
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containing 15 water;
(W) bringing the solid material from step (IT) in contact with a composition containing

15 water;

(II) agglomerating or granulating or agglomerating and granulating of the solid material
from step (W);

20  wherein step (ITI) is optional . Step (II) may additionally include the drying and/or washing
of the solid material, possibly also in several iterations.

In a preferred embodiment, step (I) is repeated after step (W).

25  Additionally, and/or optionally the following steps may be part of the integrated process as

well:

(8)  shaping of the solid material into shaped bodies subsequent to steps (W) or (III);
(C)  Calcining of the solid material and/or the shaped body at temperatures higher than
30 400 °C;

wherein the step (C) of calcining may be performed at least once after at least one of the

following steps of the integrated process: (II), (W), or (III).
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In the following, the individual steps of the integrated process for producing a solid

material and/or shaped body are summarized, wherein the solid material and/or the shaped

15 body contain(s) at least one zeolite material and is/are at least partially crystalline. Of

particular importance is the step (W) represeniing the inventive step.

Step I (partial) crystallization of the synthesis mixture

20  As far as the least one zeolite material present in the inventive solid material and/or the
inventive shaped body is concerned, no limitations exist. Preferably, a zeolite containing
( . titanium, zirconium, chromium, niobium, iron, bor, vanadium is employed. Particularly
preferably, a zeolite containing titaninm is employed, wherein zeolites known to the expert
in the field as "titanium silicalites" (T'S) are particularly preferred.
25
Such zeolites containing titanium, in particular those displaying a crystalline structure of
the MFI-type as well as ways for producing them are described, for example, in WO
08/55228, WO 98/55229, WO 99/29426, WO 99/52626, EP-A 0 311 983, or EP-A 405
978. The respective content of these documents is hereby incorporated by reference. In
30 addition to Si and Ti, said zeolite materials may contain additional elements, such as

aluminum, zirconium, tin, iron, cobalt, nickel, gallium, bor, or small amounts of fluorine. It
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15  materials that can be used as a mineralizing agent or as a structuring agent or both.

If necessary, or advantageous, additional compounds may be added. The reaction of the
synthesis mixture is performed in a pressure-tight container (autoclave) at elevated
temperatures over the course of several hours or days. Thereby, a product that is at least
20  partly crystalline is obtained. In the context of the present invention, this step of producing

a solid material containing zeolite and being at least partly crystalline, is referred to as step

o

In the context of step (I), in a preferred embodiment, at least one template substance is
25  used that yields a specific and desired pore size. In principle there are no restriction with
respect to the at least one template substance, apart from the fact that said template
substances have to contribute, at least partly, to pore formation. Suited template
compounds may be quaternary ammonium salts such as tetrapropylammonium hydroxide,
tetrapropylammoniuvmbromide,  tetracthylammoniumhydroxide, tetracthylammonium

30  bromide or diamine or other template substances known from the literature.
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15 VNI-, VSV-, WIE-, WEN-, YUG-, ZON, as well as mixed structures of at least two or

more of the aforementioned structures. Furthermore, it is conceivable to use zeolites

containing titanium with the structure of ITQ-4, ITQ-9, SSZ-24, TTM-1, UTD-1, CIT-1 or

CIT-5. Further zeolites containing titanium are such of the structure types ZSM-48 or
ZSM-12.
20
Zeolites containing titaninm of the structure MFI, MEL or MFI/MEL mixed structures, as
( well as MWW, BEA or mixed structures thereof are preferred in the context of the present
invention. Further preferred in the context of the present invention are these zeolite
catalysts containing titanium that are referred to, in general, as "TS-1", "TS-2" or "TS-3",
25  as well as zeolites containing titanium displaying a structure that is isomorphous to B-

zeolite.

Step (ID: separating and/or concenirating

30 In step (II) the solid material is separated from the mother liquor and/or is concentrated in

the mother liquor. Step (II) is performed with mixture (I) from step (I). Methods of
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and/ or coWakhts Berebiyinearprraied B telereacenot inited to filtration,

uItraFdItratl on, diafiltration, centrifuge nethods, spray dry| ng, spray
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concentrating the solid material in the retentate, while the solid material may be separated

from all or parts of the mother liquor by means of conventional filtration. With respect to
15  conventional filtration, all methods known to the expert in the art may be used such as cake

filtration or methods involving a centrifuge.

In a preferred embodiment, step (II) consists of bringing an inert support body in contact

with the synthesis mixture from step (I). As far as the "inert support body" is concerned, no

20  limitations exist, as long as the inert support body does not react noticeably with the
synthesis mixture or any component thereof and said inert support body is capable of

(_ accommodating, at least partly, the solid material contained in the synthesis mixture from
step (I), preferably in the form of a (thin) film. Such inert support bodies may include but

are not limited to beads or pellets made form technical ceramic materials such as

25 alumosilicate ceramics, alkali alumosilicate ceramics, aluminum oxide based ceramics
(e.g. mullit), magnesium silicates (e.g. steatit, cordierit). The use of steatit or mullit is
preferred. Said inert support bodies may be porous or dense, wherein the use of dense

support bodies is preferred.

30  Said support bodies may be brought in contact with the synthesis mixture from step (I) by
means of all methods known to expert in the context of bringing a solid body in contact

with a fluid medium. Spraying of the synthesis mixture onto the support bodies, dipping
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t he suppor odies 1nto t Sy nt esis mxture or saturating/so t he
I nert supjuvettion and is processed the same way as the solid material obtained by spray drying or

15  ultrafiltration.

The solid material obtained after step (II) may be optionally subjected to at least one step

of waching and to at least one step of drying of the solid material. Furthermore, after the at

least one step of drying, the solid material may also be calcined at temperatures of 400°C
20  and higher (see description of the step (C) of calcining given below).

Step (W): treatment of the solid material with a composition containing water

25  Subsequent to step (II) of concentrating and/or separating, the solid material may be
subjected to the inventive treatment of bringing the solid material in contact with a

composition containing water.

As far as the term "bringing in contact" is concerned, any method is conceivable, in which
30 the solid material is brought in physical contact with a composition containing water. This
includes, but is not limited to forming a slurry, suspension or mixture of the solid material

in or with the composition containing water, the composition being preferably in a liquid
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15  As far a the composition containing water is concerned, any substance can be used that
contains, at least in parts, water in any of its modifications. These modifications include
the liquid phase, the solid phase, vapor, steam, super critical water. Furthermore, the water
may by mixed with other substances. Preferably water is used as such in the liquid phase or
as steam. If water is used in the liquid phase, deionized water is preferred. Any method to
20  deionize water known to the expert in the art is included, such as distillation or removing
of electrolytes over an ion exchanger. While not preferred, the use of water containing salt

(., and/or of water that is acidic or basic is conceivable as well.

For specific applications, bringing the solid material in contact with an aqueous ammonia

25  solution may be preferred. In this case, a solution of ammonia in water is preferred,
wherein the content of ammonia in water, given in % by weight with respect to the total
weight, ranges from 5 to 60, preferably from 10 to 30. If a composition containing water
and ammonia is used, step (W) is preferably performed at pressures elevated with respect
to ambient pressure and not exceeding several hundred bars.

30
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well. In a preferred embodiment, the inventive treatment is performed for the duration of

12 to 24 hours.

The inventive treatment (W) of the solid material with a composition containing water can

20 be performed with any type of solid material. The solid material may be the material

_ obtained from step (II) without drying or calcining. However, it is preferred that the solid
( material from step (IT) has been dried and/or calcined before the inventive treatment. It is
further preferred, that the solid material has been washed, dried and optionally calcined

prior to step (W). It is further preferred that the solid material has been obtained by spray

25  granulation and/or ultrafiltration (in conjunction with conventional filtering).

In a preferred embodiment, performing step (W) after step (II) is optional if, but only if,
the step (W) is performed at a later stage of the integrated process, for example after step
(S) as described below or after step (S) in conjunction with step (C). In summary, step (W)
30 has to be performed at least once during the integrated process for producing a solid

material or a shaped body containing at least one zeolite.
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wi t hout drying or calcining. However, it is preferred that the solid
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and/or ul Prizseanant & siem (Ynthe salid Retirlon caf beincarmoechir WFAPLZe UP NG ARl @}chq%f a
preterre ofwﬁéﬁg{%%gﬂ?% é}ﬁﬁ%ﬁ@ngﬁﬁ%{ i) th@fef{fég% 7 (8 fleld. )38¥ a t]ﬁtpéﬂ rﬁ%@hdé !

}
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process, fsdiextdspbeedf teferemiedp made to DE 102 32 406.9, the respective content of which

15  is hereby incorporated by reference.
Post-treatment

In order to improve the catalytic performance of the find product, subsequent to step (W)

20  or to step (IIT) or subsequent to both, it is optionally possible to perform at least one step of
post-treatment of the material, including but not limited to the following steps: drying,

( : washing, calcining, treating the solid material with a hydrogen peroxide solution. Any
combination of these steps is conceivable as well. It is also possible to treat this solid

material containing at least one zeolite material with compounds containing alkaline metal,

25 - in order to transform the zeolitic material from the H-form into the cationic form. The solid
material obtained after step (W) or after step (II) or after any of the two steps in
conjunction with any of the steps of post treatment mentioned here, can then be processed

further to a shaped body, as described below.
30

Step (S): shaping of the solid material




(S) as described below or after step (S) in conjunction with step (C. In
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15 least one) step of shaping the solid materials is concerned, reference is made to WO
08/55229 and to DE 102 32 406.9 whose respective content is incorporated into the present

application by reference.

Preferably, a binding material is added to the solid material resulting from any of the steps

20  mentioned above. Further adjuvants that may be added to the solid material prior to the
step (S) include but are not limited to mixtures containing at least one alcohol and water, if

(. suitable one or more organic substances increasing the viscosity, and further substances

known from the prior art.

25  Preferably, the solid material is milled and mixed with silica sol, a dispersion of
polystyrene, cellulose and polyethlylene oxide (PEQ), as well as with water. Said mixture
is homogenized in any type of kneading apparatus. In lieu of kneading, any method of
bringing the substances into physical contact may be used. Preferably, the mass obtained
by this method shows plastic flow. The shaped body can then be obtained from this mass,

30  e.g., by means of molding, in particular extrusion molding, or by any other method of

extrusion known to the expert in the field.
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15  Said binding materials can be used either alone or as mixtures of two or more thereof, or
can be used together with other materials to be used for enabling or enhancing the binding
of materials containing at least one zeolite, such as oxides of silicon, bor, phosphor,

zirconium, and/or titanium. By way of example, clays are also to be mentioned.

20  In the process of shaping the solid material into a shaped body, up to approximately 80%

by weight of binding materials with respect to the total mass of the shaped body may be

(m used. Jt is preferred to use from approximately 10 to approximately 75 % by weight of
binding materials, while using 25 % to approximately 45 % is particularly preferred.

25  In the context of the process to produce a shaped body, polymers may be added to create
pores of a certain size, a certain volume or a certain size distribution. In the context of the

~ present invention, polymers are preferred that can be dispersed, emulsified or suspended in
aqueous solvents. Said at least one polymer is preferably selected from the group of
polymer vinyl compounds, such as polystyrene, polyacrylates, polymethacrylates,

30  polyolefins, polyamids, or polyesters. These polymers are removed from the shaped body
after the process of forming and/or shaping by means of calcining the shaped body. If
polymers are added, the content of polymer during the production of the shaped body
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to the total mass of the shaped body nay be” C used. It is preferréd to use
from approximately 10 to approximately 75 % by wei ght of binding materials,
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of shaping. Further adjuvants are described in EP-A 0 389 041, EP-A 0 200 260, and in
WO 95/19222, the respective contents of which are hereby incorporated by reference.

In a preferred embodiment, after having added the binding material to the solid material

20 containing at least one zeolite, the organic substance increasing viscosity is added and the
mass is homogenized for 10 to 180 minutes in the kneading apparatus or in the extruder.
Q, The temperature applied to the mass is typically about 10 °C under the boiling point of the
pasting agent. The pressure is either ambient pressure or is slight over-pressure. In
principle, the order of adding additional corhponents to the solid material and the binder is

25  not believed to be critical. The mass obtained as described above is kneaded until a plastic

mass can be extruded.

In the context of the present invention, those methods for forming a shaped body from a
solid material are preferred, in which the forming can be performed in commercially
30 available extruders. Preferably, extrudates of a diameter ranging from approx. 1 to approx.
10 mm are used, particularly preferred are extrudates with diameters ranging from approx.

2 to approx. 5 mm. Extruders that can be used in the context of the steps described here are
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steps of formng or dry 15 These su stances are_renmoved from the shaped
body by n¥estEedfo gt ér%rw%emter t“n%"ts'%‘gﬂ as gflayes 49 the Inepl mptrEpl ;taftﬁtepaﬁt s are
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mat er Ilsal to 1500 pm, preferably from 5 to 50 um.

The use of binding materials or other adjuvants is in any event optional. The materials to

be compacted may be dry or moist or may prevail as a slurry.

20  The step of shaping and/or forming can be performed at ambient pressure or at a pressure
that is elevated with respect to ambient pressure, for example, in a pressure range from 1

(, bar to 700 bar. Furthermore, the shaping and/or forming can be performed at ambient
temperature or at a temperature increased with respect to ambient temperature, e.g., a
temperature in the range of from 20 °C to approx. 300 °C. If drying and/or sintering is part

25  of the shaping and/or forming step, temperatures of up to 1500 °C are conceivable.
Furthermore, the step of compacting and of forming can be performed at ambient
atmosphere or in a controlled atmosphere. Controlled atmospheres include but are not

limited to inert gas atmospheres, reducing atmospheres, or oxidizing atmospheres.

30
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layer is §hgoa@4 40 mePhlePaRuilydrefelrBg @ preferred embodi ment, the
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15  Subsequent to the step (S) or subsequent to said step (S) in conjunction with any step of

post-treatments such as (in particular) drying and calcining, the inventive treatment of
bringing the solid material, in this case a shaped body, in contact with a material
containing water, i.e., the step (W) may be performed. If the step (W) has not been
performed at any point dﬁring the integrated process as described above, the
20 implementation of the step (W) at this point is mandatory. If said step (W) has been

performed before at least once, the implementation of said step is optional.

If the step (W) is performed at this point, i.e. after the step (S) or the steps (S) and (C) in
conjunction, everything that has been disclosed before about the specific embodiments of
25  said step of (W) is valid herc as well. In a preferred embodiment, however, the shaped
body is charged into the reactor that is vsed for the desired reaction, typically an
epoxidation reaction, and said shaped body is subjected to the treatment with the
composition containing water, in the reactor. Preferably the treatment consists in exposing
and/or bringing in contact the shaped body with water steam.
30
In addition to the process for producing a solid material and/or a shaped body as described

above, the present invention also relates to the respective material as such.



The use of binding materials or other adjuvants is in any event optional.
*The materials to be conpacted nmay be dry or noist or may ppedsiobs3os/ig
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Furt hernore, the shaping and/or form ng can be perfornmed at anbi ent
tenperature or at a tenperature increased with respect to anbi ent
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i5
(II)  separating and/or concentrating of the solid material from mixture (I);
(W) bringing the solid material from step (II) in contact with a composition containing
water;
20

()  agglomerating or granulating or agglomerating and granulating of the solid material
from step (W);

wherein step (III) is optional . Step (II) may additionally include the drying and/or washing
25  of the solid material, possibly also in several iterations. In a preferred embodiment, step
(1) is repeated after step (W).

Said inventive solid material is further characterized by its particular UV/VIS spectra.
These spectra clearly indicate, that the material obtained by the inventive process is
30 different from the material that is obtained without using the inventive treatment of
bringing the solid material in contact with a composition containing water. This is

illustrated in Figure 1.
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15
Finally the present invention relates to the use of the inventive materials, i.e. the solid
material and/or the shaped bodies as catalysts. The materials obtainable by the inventive
process or the materials obtained by the inventive process are particularly suited for
catalytic reactions involving compounds with at least one C-C-double bond. Particularly
20  preferred is the reaction of at least one compound containing at least one C-C-double bond
with at least one hydrogen peroxide. These reactions are also referred to as epoxidation
(_ reactions. As far as further possible reactions are concerned for which said catalysts may
be employed, reference is made to DE 102 32 406.9 the respective content of which (in
particular pages 27 and 28) is hereby incorporated by reference.
25
Figure 1 shows on the horizontal axis, i.e. the x-axis, the UV/VIS wavelength given in nm
and it shows on the vertical axis, i.e. the y axis, the absorbance in Kubelka-Munk
representation. Starting from the left, the lower curve represents the data taken with a solid
material obtained by the conventional process, i.e. without subjecting the solid material to

30 the inventive step (W).
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absorbance in the range between approxi mately 200 and approxi mately 350 nm
parti cul @Edayplés t he range from 250 to 350 nm 5 Furthernore, the present

i nvention relates to a shaped body obtained fromthe solid nmaterial

descri bed above. The shaped body is obtained by subjecting the solid
materf'oal le $160 r&]%}: tradif ' gfaQ&idjﬁﬁ rided in detail above, and

(opti onal%‘ r%;ogfil—mm—m—ng—gg I the solid material as described
above has been subjected to the inventive treatnent (W,

100 g of a calcined titanium zeolite spray granulate (content with respect to titanium 1.5 %
by weight) were charged into a steel autoclave that can be stirred. The titanium zeolite
granulate was stirred together with 1080 g of deionized water at 300 rpm. The duration of
15  the treatment was 24 hours and the temperature was 175°C. After the treatment had been
finished, the content of the autoclave was filtered over a nutsch filter and was rinsed three

times with a total amount of 1500 ml of deionized water.
The filter cake was dried for 4 hours at 120°C under air atmosphere. Finally, the mass was
20 calcined for three hours at 550°C. The final yield was 90 g and the material displayed a

content in titanium of 1.5 weight %.

Example 2: Shaping of the inventive material from Example 1

25 60 g of the inventive solid material as described in Example 1 were milled and mixed with
the following substances: 56.5 g of silica sol (Ludox AS 40 % by weight Si0O,), a total
amount of 32.9 g of a polystyrene dispersion (43.5 weight % of polymer), 2.7 g of methyl
cellulose (Walocel) and 0.88 g of polyethylene oxide (PEO). 20 g of water were added to
the mass. Said mass was homogenized in a kneading apparatus.

30
However, the materials were not added at the same time. Specifically, during the process

of kneading, the polystyrene dispersion was added within 5 minutes, and after 10 minutes



10 the shaped body obtained fromthat solid material does not have to be
-subj ected to the Cinventive treatnent (W. However, if th@F&%bGSngerl al
has not been subjected to the inventive step (W, t he shaped body fé

obtai ned by any of the steps (S) nentioned above, has to be subjec NAMBGQ
inventive step (W, consisting in this2%se of bringing the shaped body in
contact with a conposition containing water. 15 Finally the present
invention relates to the use of the inventive materials, i.e._the solid

mat eri al RAGSA sPhwas pddsd laydyi Aferl0 fusther jrinutes efjeneading, ths PEQBespddadi e by
the inven %HR{? HiEmIRLS! § GIR) Vit ess
are parU%{lﬂ/gorbb&rdg&?t%e %rl cat Eael%yt?ézs‘%ﬂ%% |oﬁgr %\S/E)a @t;idng corr%ﬂéﬁl?\ sﬁlgmth at
| east oneregpeCtidelybl e bond. Particularly 20 preferred is the reaction of at
| east one conpound containing at | east one C C-double bond wth at |east
one hydrogen peroxide. These reactions are also referred to as epoxi dation
C reacf i ofige e B ot Binbd W AEForRRE SIfRY & RRACHE %Osmﬁfu%‘esCQF‘ﬁﬁé ARk hd aphi ch
said catalys may be enpl oyed, reference is made to DE 102 32 406. 9 the
respect i veztmimemcssoﬂe of¥i0dtary vip a egtindérdaiiang aomaieis of 1.5aman Bdps. Thiheaethe
|ncorporat erence. Figure 1 shows on the horizontal axis, i.e.
the x- aX|%°%trH%t /Wﬂséﬂﬁﬁ\?@f ﬁ?é?lﬁ&lb‘ﬁ?,gﬁﬁal} “nm and it shows on the verti cal
axis, i.e. the y axis, the absorbance in Kubel ka-Munk representation.
Startlng fromthe Ieft the |l ower curve represents the data taken with a

solid maber phapedbody c@umbyd thewey e dricd fer 4 hows s $20°C. Geatitig faoptof 2 K

c00polbontren it i SBbE ey Wy dRi S B0NT s ot e 1 e

upper | i npershmm)t"h@e AtQSiaekdré Weis dal The tyieaa mad a5rang, arhesaiﬂtedlt R tiefiniam éfhat
has been subjected to the inventive ste {g , but otherwi se has been

prepar ed theshapedebagaypreduced dhis Hgy-wasvleH myevyelﬁrhtt dibe gre eqlpms s ob@ingd tyhe
| ower cur%ﬁgT u&%ﬁﬁﬂwﬁg &518?6&1%3?&8&0%&%1}&“ ween approxi mately 200 nm and

appr oxi nat &

15 Example 3: Oxidation using the inventive shaped body

13.5 g of the catalyst described in Example 2 were loaded into a tube reactor (1.3 m

length). The catalyst was exposed at a pressure of about 20 bars to a feed of 48 g/hour of

methanol, 8.2 g/hour of hydrogen peroxide (40% by weight) and 4.7 g/hour of propylene
20 (96% by volume of propylene). Temperatures were regulated between 20 and 40°C.

( The analysis of the product mixture emerging from the reactor resulted in that after 96
hours, the selectivity for propylene oxide (with respect to HyOs) was 96.4%. After 416
hours a selectivity of 96% was measured. The formation of oxygen (selectivity with

25  respect to H,O;) was measured to be 0.6% after 96 hours and 0.6% even after 416 hours.

Comparative example

Using a catalyst that has not been subjected to the inventive treatment (W) given in
30 Example 1, the following values have been obtained for the selectivity (under otherwise
equal conditions): after 90 hours the selectivity of propylene oxide (with respect to H;O,)

was 96.5%. After 427 hours a selectivity of only 91.3% was measured. The formation of



5 pronounced hunp in the UV/ VIS absorbance appears. This pronounced hunp is

.not 'observed for a solid material that has not been subjec@ggmbgﬁygg;

inventive step (W. Exanples 10 Exanple 1: inventive treatnent %
solid material: C 100 g of a calcined titanium zeolite spray gr anuﬂzt"@ 2007
(content with respect to titanium11.5 94 by weight) were charged into a
steel autoclave that can be stirred. The titanium zeolite granul ate was
stirred together with 1080 g of dej onized water aﬁhgoo rpm_  The duration of
15 the t resEsR{sel %léﬂtw%a?@e%tﬁa ) iveasp@eaiid? @ft%QPehouf%bu

t r eat nent the content of the autoclave was filtered over
a nutsch ?ﬂ%ﬁg?@ﬁ%éﬂ%%?ﬁf?ﬁggd three tinmes with a total anount of 1500 ni

of deionized water. The filter cake was dried for 4 hours at 120C under air
at nosphere. Finally, the nass was 20 calcined for three hours at 550C. The
final yield was 90 g and the material displayed a content in titanium of
1.5 weight % Exanple 2: Shaping of the inventive material from Exanple 1 25
60 g of the inventive solid material as described in Exanple 1 were mlled
and m xed with the follow ng substances: 56.5 g of silica sol (Ludox AS 40
% by weight SiQ2), a total amount of 32.9 g of a polystyrene di spersion
(43.5 weight %of polyner), 2.7 g of nethyl cellulose (Walocel) and 0.88 ¢
of pol yethyl ene oxide (PEQ. 20 g of water were added to the nmss. Said
mass was honogeni zed in a kneadi ng apparatus. 30 However, the nmaterials were
not added at the sane time. Specifically, during the process of kneading,

t he pol ystyrene di spersion was added within 5 mnutes, and after 10 m nutes
PF 0000053923/Kg 1 4 MAR 7007 -23 the silica sol was added slowy. After 10
further m nutes of kneading, the PEO was added and gobbled for a further 10
m nut es. Subsequently, water was added in portions of 5 nl,



respectively. 5 The paste so obtained ws fornmed after a total of 60 m nutes
of kneading and at a extrusion pres;gre of 70 bars via a extruder )r‘u x 2@ a
matrix of 1.5 nun holes. This way the~"solid material was alternate 31 ?fed
~into strands. The shaped body contained this way was dried for 4 heurs at
120C (heating ranp of 2 K 10 per mnute). Finally, the shaped body was

cal cined at 490C for 4 hours (heating ranp 1 K C per mnute). The

at nosphere was air. The yield was 65.24 g. The content in titainiumof the
shaped body produced this way was 1. 1% by wei ght. The pore vol une as

obtai ned by nercury porosinetry (DN 66133) was 0.84 nmug. 15 Exanple 3:

Oxi dation using the inventive shaped body 13.5 g of the catal yst descri bed
in Exanple 2 were | oaded into a tube reactor (1.3 m length). The catal yst
was exposed at a pressure of about 2Gvbalagmt 0 a feed of 48 g/ hour of

met hanol , 8.2 g/ hour of hydrogen peroxide (40% by wei ght) and 4.7 g/ hour of
propyl ene 20 (96% by vol une of propylene). Tenperatures were regul ated

bet ween 20 and 40C. C The anal ysis of the product m xture emerging fromthe
reactor resul pRdedsiot pRvidiid &cat@Btic oersal it iR Hahethiskbed Hody dhRRhe BE
oxide (wth respect to H202) was 96.4% After 416 hours a selectivity of
96% was neasukeay ong Hiéans Sé)lll??ﬂiiq B bsingoatyepshpart s pestallinerspmprisingshe stehect to
H2Q2) was neasured to be 0.6% after 96 hours and 0. 6% even after 416 hours.
Conpar ati ve exanple Using a catal yst that has not been subjected to the

i nventive treaflirent at(1¥yst partieincriystallistidoxefigp leastlonetsbBd hratdriphbmigaivizigus Seabiav e
been obtained for the sel ec ivity otherw se equal conditjons). after

90 holts the sel ect?Rf t§AnoFl ’ﬁi’l&ﬁy‘l"ét %fdax%éheew PR tpEEs FeRuting, i ppzfure (b

96.5% After 427 houy$qidin g%k%&t‘sﬁidt%llﬁﬁné?&iﬂagéamqlq asured. The
formati on of PF 0000053923/ Kg 1 -24 oxygen (sélectivity with

respect to H202) was rreasured to be 0.6% after 90 hours but already 1.3 %

after 427 hou&B. separating and/or concentrating of the solid material in mixture (I);

15 (© calcining said solid material obtained in step (I);

(W) bringing said calcined solid material into contact with liquid deionized

water;
20 (S) shaping said solid material treated according to step (W) into a shaped body;
©) calcining said shaped body;
wherein separating and/or concentrating in (II) is camried out by a method selected
25 from the group consistingz of filtration, ultrafiltration, diafiltration, centrifuge
methods, spray drying and sﬁray- granulating, and
wherein the shaping of thef solid material in step (S) is selected from the group

consisting of pelleting, pressing, extruding, sintering, roasting and briquetting.

30



-25- 1 4 MAR 2007 W claim5 1. Process for providing a catalytic materi al
in the formof a shaped body containing at |east one titan silicalite_and

_ being at least partly crystalline codfirising the steps (1) at |east4 iRt
“crystallization of at |east one solid material containing at |least 10 one
titan silicalite out of a synthesis m xture, resulting in mxture (1)
containing at |least said solid material and a nother liquor; (Il) separating
and/ or concentrating of the solid material in mxture (1); 15 (C calcining
said solid material obtained in step (I11); (W bringing said calcined solid
mat eri al 2.nt oPeemessaadcoudinghtd clgim d, dedreeierzzed invihatethe solid mS)tersdl dp brapebtiind
solid material_treat.ed according to.ste W.into shaped. hody: C

cal o i ng. sa; GoURS U B BEOPO TP e BB iPbartue BB Bl ot et o 11
is carried oufodytempiRithed selected 25 fromthe group consisting of
filtration, ultrafiltration, diafiltration, centrifuge mnethods, spray
drying and spray granul ating, and wherein the shaping of the'" solid
material in s S) Is..sele f t.h r it tipg,

pr essiﬁg,g'ext?ﬁ(gﬁeélsg%ccgfdﬁ Irtcl’ ngy%;fé:gag{a} nlgg%%’d r?cctiue |1§gﬂ1£€6€éf3§d hé)dfb R
2007 2. Proceskinagohe ehapgd body laakeonll, steph@v pig perfored. i n that the solid
material is brought in contact with a conposition containing water at
tenperatures elevated with respect to roomtenperature. 5 3. Process

accordingyto P’?%ce%f a E%ﬁh‘{gslo Jang%f glmaiqéqﬁ{oaﬁtc%famﬂzéﬂ ttﬂa?ztﬂa@ tﬂ@és@ﬁ@?eoﬁi@ of
calzining the s aped: ody, a second step ( I'S perPorrre . 4. Process
accordi ng to eoptainingcTiais EBlettet drody makeambcdfahe 2edctire disats M, KEL, d48TWpne

zeolite cont aiéﬂ ng Ti s, select egh f r?m‘mat erials of the structure cl asses
MFI,  MEL, A orany mixed structures thereof.

5. Process according to any of claims 1 to 4, characterized in that the Step of bringing
the solid material or the shaped body in contact with a composition containing water
is performed in a reactor that is used for the synthesis or treatment of the solid

15 material or in a reactor in which the solid material or the shaped bodies made form

the solid material are used as catalysts in a chemical reaction.

6. The process according to any of claims 1 to 5, wherein the step (C) is carried out at
approximately 400°C to approximately 800°C for approximately 3 h to
20 approximately 10 h.

7. The process according to any of claims 1 to 6, wherein the solid material is dried

prior to step (S).

25 8. The process according to any of claims 1 to 7, wherein in (W) a mixture of the
calcined shaped body with the composition containing water is formed in a stirring
tank.

9. The process according to claim 8, wherein the mixture is stirred in the stirring tank

30 for 12 10 24 h.



10 BEA or any m xed structures thereof. 5. Process according to any of
~clainms 1 to 4, characterized in that the step of bringing the solid
~material or the shaped body in contad/-with a conposition contai AitrdRAiller
“is performed in a reactor that is used for the synthesis or treatnent of the
solid 15 material or in a reactor in which the solid material or the shaped
bodi es nade form the solid naterial are used as catalysts in a chem cal
reaction. 6. The process according to any of claims 1 to 5, wherein the step
(C is carried out at app(oxinateuy 400C to approxi mately 800C for

appr oxi matl8f y TBe pracgss sugording wxanyeefedlgimed 9.9, whoreie the depéS) dcevtediawgin o any
of clains 1t i j i IS -dri ri to step (S). 25
8. The proc esg)ﬂg%(%%érﬁ%?’lﬁgﬂg %)&%r@l %(%%g 8?2?%@6%5%%}% J\[;r\ﬁlglr 1eilg)nm:)n W a mxture

of the calcined shaped body with the conposition containing water is forned
inastirring tank. 9. The process according to claim8, wherein the

mi xt ure i 41st Ceraddicpateral 1§ttﬁ‘°r quﬁ%ﬂxape%boq%oqbt&@a%ls by 4 process according (MR
2007 0. The S QCCOfding to any of clainse 1 to 9, wherein the step
(S) is}carrieaﬂ%gf&%%mqggﬂgﬁders resulting in extrudates of a dianeter
ranging from1l to 10 mnm 11. Catalytic material in the formof a shaped body

obt ai nabl e_by a_process accqrding.t.o ny of, cl ai 1 to 10. 12. Soljd
met eri al J2cosalifgen |aa_?9fﬁlfg, toc%%!:ﬁ_ﬁ@%@tfﬂzﬁ thaatiig 3@?‘@&1 & dicgprsed _
i ncreased UV/LM/%I@%%@HMM&V SfatdFRl S tHat nave hdt b'téﬁﬁ’ Brolht BELBnRALOUHAL, 1 N

contact with a conposition containing water, I n e redgion from250 to 350
nm 10 composition containing water, in the region from 250 to 350 nm.

10



