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erally speaking, the surface of the carrier material is not catalytically
active. Although, therefore, the This invention relates to a process for
prepar-     carrier greatly dilutes the catalytically active ma- ing a
carrier material for loading with a catalytically  terial  the fact that
the catalytically active compo- active material or with a precursor of a
catalytically    5   nent is no longer sintered at high temperatures active
material.                                       causes the thermostable
catalytically active area to In solid catalysts, the catalytic activity is
gen-  be considerably higher than without the use of a erally bound to the
surface of the solid. For this     carrier. reason the area of the active
surface and its acces-       To promote as efficient a utilization of the
car- sibility to reactants are co-determinative of the ac-   10  rier
material as possible, the active component tivity and selectivity of the
catalyst. Activity, as    must be applied to the carrier surface in finely-
used in this context, means the conversion of the      divided form and as
homogeneously as possible. In reactants per unit volume of the catalyst and
selec-   principle, it is possible to load small particles of the tivity
means the degree in which a desired reaction     desired carrier material
relatively simply with (a is accelerated relative to the acceleration of
un-   15   precursor of) the active component in such a man- desirable
reactions. According to this definition of   ner that it is uniformly
distributed over the carrier the activity, the area of the catalytically
active sur-  surface as small particles. Precursor as used in this face per
unit volume of the catalyst is determina-      context means the element or
compound which tive.
later is converted into the catalytically active com- A high activity,
therefore, requires a large ac-   20   ponent, for example, by a thermal
treatment or tive area per unit volume, which can only be            some
other reaction. achieved with small particles of the active compo-
In the preparation of solid catalysts on a tech- nent. The need of using
catalytically active compo-    nical scale, the application of the active
component nents in finely-divided form has a number of major     to the
carrier is in many cases problematic. In fact, drawbacks:
25   mostly, the active component cannot be applied to - solid catalysts
must generally have a high         the carrier. Thus in the case of many
metals, it is mechanical strength; it is difficult, however, to  impossible
for these two to be directly applied to a process finely-divided material
to mechani-       carrier in finely-divided form. In such cases, for cally
strong moldings while retaining a high      example, a hydrated oxide of
the metal - the cata- porosity, because the pore structure thus ob-   30
lytic precursor -is applied to a carrier in finely- tained is generally
unfavorable; in fact, often   divided form, whereafter during a separate
thermal narrow pores with a (too) large effective pore    pretreatment the
metal oxide is reduced to the length ('tortuousness'):
metal. besides, in the case of many catalytically            When small
particles of the carrier material are active elements and compounds,
processing   35   used the pores present in it are short, owing to to
mechanically strong moldings is not possi-     which the migration of the
precursor of the active ble at all.
component into the carrier particle can readily pro- - Many catalytic
reactions are carried out at        ceed. Small particles, however, cannot
be used in temperatures and in gas atmospheres where-        some much-used
catalytic reactors, namely, those by small particles of the active
component   40  in which the catalyst is present in a solid bed. are
rapidly sintered to form much larger par-     When small particles are
used, the pressure drop ticles; the concomitant decrease in active
across the catalyst bed becomes intolerably high. area leads to a rapid
loss in activity.           Also, 'channelling' often occurs, which is the
phe- As the pores in a system of very small par-        nomenon that the
reactants flow through a limited ticles are mostly narrow, the transport of
45   part of the cross-section of the reactor only, name- reactants and
reaction products in the cata-      ly, at the places where the particles
are in motion. lyst is difficult. On the one hand, this leads to     A
necessary condition which technical catalysts a less high activity of the
catalyst, while its   have to satisfy is the possession of a high me-
selectivity is also adversely affected.           chanical strength. During
the filling of the reactor, To overcome the problems outlined above, so-
50   mostly substantial forces are exerted on the cata- called carrier
materials are rather generally used in  lyst body, while during the
starting-up and stopping heterogeneous catalysis. A carrier material can be
of the reactor, these bodies are often subjected to satisfactorily
processed to thermostable, mechani-     large differences in temperature.
Breakage of cata- cally strong bodies of the desired dimensions,
lyst bodies in the reactor is highly undesirable. while the pore structure
of the carrier can be effec-   55   This leads to poor distribution of the
reactants over tively adjusted. The catalytically active material, or  the
cross-section of the catalyst bed or over a a precursor thereof, is applied
to the carrier sur-     number of parallel-connected reactor tubes. face,
mostly in extremely finely-divided form. Gen-        In some, but not all,
cases, it is possible to 2    



3                 EP 0 224 947 B1                      4 load a powdered
carrier first with (a precursor of )  nent after impregnation and drying is
often far from the active component - for example, as described
uniform. above - and subsequently to process the compos-         As
observed above, this is generally unfavor- ite to larger moldings having
the necessary me-      able for the activity of the catalyst. In some
cases, chanical strength.                              5   where poisoning
of the active component occurs. Many catalyst systems which, by themselves,
the active material is deliberately distributed non- are attractive, have
never been applied on a tech-   uniformly over the carrier body, but mostly
this is nical scale, because it was impossible for them to   unattractive.
be processed to bodies having the required me-          In order to render
the distribution more homo- chanical strength. For this reason there has
been a   10  geneous, the above-cited Kotter and Riekert have need for a
long time of a technically feasible meth-  proposed to increase the
viscosity of the solution od of loading shaped carrier bodies with (a
precur-  used for impregnation by adding hydroxyethyl cel- sor of) the
active component. In fact, using this,  lulose to it. It is true that this
results in a homo- first carrier bodies of the desired sizes and me-
geneous distribution of the precursor, but a very chanical strength can be
made - which commonly  is  important drawback of this method is that a
viscous can be satisfactorily effected - whereafter subse-   solution of a
precursor can hardly, if at all, pene- quently these bodies are loaded with
the (precursor  trate the narrow pores of a carrier body, so that of the)
active component.                            ultimately no homogeneous
distribution is obtained The methods used according to the state of the
during the impregnation. In the preparation of sup- art for applying
(precursors  of) the  active   20  ported catalysts of which the carrier
has a small component(s) to carrier bodies do not usually lead   surface
area (BET), an additional problem is, that to the desired uniform
distribution of the active    an even and dense distribution of
catalytically ac- component(s). The procedure most commonly           tive
material or precursor therefore, is very difficult used is the impregnation
of the carrier bodies with  to obtain. In the prior art carriers commonly
used a solution of a precursor of the active material, the   25  have a
very large surface area, for example well solvent of which is removed by
drying. often, how-   above 25 m2/g With a high surface area, the ever, it
is observed that the precursor of the active  capillary activity of the
carrier takes care of getting material is only deposited on the outer
surface of   a sufficient amount of catalytically active material in the
carrier bodies or at the pore mouths.            the pores. Some authors
believe that viscous flow owing   30   With a carrier having a low surface
area this phe- to capillary forces is the driving force behind the  nomenon
does not occur, with the result that the migration to the outside of the
carrier body of the  distribution will become uneven if no specific meth-
elements of the solution remaining behind during     ods are used. drying
(N. Kotter and L. Riekert in ?preparation of     According to another known
method, the so- catalysts 11', B. Delmon, P. Grange, P. Jacobs and   35
called deposition-precipitation, an amount of solu- G. Poncelet, eds., pp.
51-63, Elsevier, Amsterdam,   tion of the active component is added just
sufficient 1979.                                               to fill the
pores of the carrier body. This method is These authors have therefore
proposed to use     also sometimes referred to as an embodiment of a
viscous solution of (a precursor of) the active    dry impregnation or
'incipient wetness' impregna- material in the impregnation. As the authors
state,   40  tion. in addition to the active component, the solu- the use
of a viscous solution does indeed lead to a  tion contains urea, ammonium
cyanate or another somewhat more homogeneous distribution of the
compound which upon hydrolysis increases the active material over the
carrier. One disadvantage   pH. After the bodies have been impregnated at
of impregnating with a viscous solution is, however,  such a low
temperature that there is no appreciable that the viscous solution cannot
well penetrate into   45  hydrolysis yet, the temperature is increased. An
long, relatively narrow pores, as generally occur in  active component or a
precursor of the active com- shaped catalyst bodies.
ponent can then deposit on the surface of the Other authors believe that
the gas which re-     carrier, provided there is a sufficient interaction
mains behind in the pores of the carrier body        between the nuclei of
the precipitating precursor during the impregnation forces the elements of
the   50  and the carrier surface. In some cases, however, solution
outside  (S.Y. Lee  and  R. Aris in       this process cannot be used. On
the one hand preparation of Catalysts III', P. Poncelet, P. Grange  these
are cases where there is no good interaction and P.A. Jacobs, eds. pp.
35-45, Elsevier, Am-       with the carrier; and on the other hand there
are a sterdam, 1983). As can be inferred from the de-      number of
important active materials which cannot tailed publication by Lee and Aris,
many factors  55   be precipitated by increasing the pH of the liquid.
which are difficult to control play a role in the       There is another
condition which should be impregnation and drying of catalyst pellets. The
satisfied in developing a universal method of apply- result is that the
distribution of the active compo-  ing a precursor of an active material to
carrier 3    



5                 EP 0 224 947 B1                      6 bodies, namely,
that the accessible area and the        According to a highly suitable
embodiment of pore distribution of the resulting laden carrier    the
process according to the invention, the bodies should not differ from that
of the non-laden carrier  of the carrier, material are impregnated with so
material. Thus, in particular to obtain a good selec-  much of the solution
of said complex as is needed tivity, the pore structure of the ultimate
catalyst   5   for just filling the pore volume of the carrier. must be
capable of being effectively adjusted. Ac-      According to a preferred
process according to cordingly, the application of the active component
the invention, the carrier material is evacuated prior must not appreciably
affect the suitable pore struc-  to the impregnation with the solution of a
complex ture of the carrier. This latter is especially to be  of the active
component, if necessary at elevated feared if the active component is
deposited on the   10  temperature. It is noted that the use of, for exam-
carrier in the form of small clustered particles. In  pie, citric acid in
the impregnation of bodies of that case the often narrow pores between the
small   carriers is known per se. Suitable combinations of particles of the
active component lead to an addi-   components in the solution, i.e.
solvent active com- tional porosity which is mostly unfavorable.
ponent and chelating or viscosity enhancing agent FR-A 2,359,642 discloses
a process for prepar-  is  or mixture of agents can be determined by simple
ing a supported catalyst wherein shaped carrier      experiments monitoring
the viscosity of the solution materials having a surface area below [err]
are     during evaporation. impregnated with a silver compound or a silver
In this connection reference can be made to E.R. complex. Subsequently the
impregnated material is    Becker and T.A. Nuttall in 'Preparation of
Catalysts dried and heated to decompose the silver com-   20  II', B.
Delmon, P. Grange and P. Jacobs and G. pound or complex.
Poncelet, eds. pp. 159-170 Elsevier, Amsterdam, DE-A 1,072,595 describes
the preparation of      1979 and G.H. van den Berg and H.Th. Rijnten,
supported catalyst by impregnation of porous car-   ibidem, pp. 265-277. In
that case, however, the riers with a solution of a metal complex.
acid is added to produce a non-homogeneous dis- The problem underlying the
present invention,   25  tribution of, especially, noble metals over
aluminum therefore, was to provide a generally suitable pro-  oxide bodies.
The acid exhibits competitive adsorp- cess for applying an active component
to shaped      tion with a negatively-charged noble metal com- carrier
materials, which carrier materials are char-  plex, such as, for example,
hexachloro platinic acid, acterized by a low surface area (below 20 [err])
as a result of which the platinum is only deposited without appreciably
changing the accessible area   30  in the middle of the carrier body. In
this procedure, and the pore structure, and which process gives an
generally speaking, the impregnation period is kept even and dense
distribution of the active compo-    relatively short, and the thermal
decomposition of a nent.
complex with citric acid does not take place. The invention is
characterized by impregnating       The carrier materials to be used in the
process the carrier which has a surface area of less than 20   35
according to the invention are such as are known in [err] with a solution
of a complex of tin or iron and  heterogeneous catalysis. Examples of
suitable car- citric acid, formic acid, lactic acid or oxalic acid in  rier
materials are oxidic compounds, such as sili- a solvent, the viscosity of
which solution is not    con    dioxide,   aluminum    oxide,   silicon
decreased upon heating and/or evaporation of the     oxide/aluminum oxide,
magnesium oxide, zirconium solvent, subsequently evaporating the solvent
and   40  oxide and titanium dioxide. Examples of other car- decomposing
the complex by heating. It has sur-      rier materials are carbon and
carriers used less prisingly been found that by using such a process
often, such as silicon nitrides or carbides. Accord- the compound of the
active component remains        ing to a preferred embodiment the surface
area is homogeneously distributed in the pores of the car-  less than 15
[err] In the most preferred embodi- rier. The term  'catalytically active
material' or  45   ment the surface area is less than 10 [err] 'active
material' as used herein is a generic term      The solution of a metal
complex whose viscos- which includes catalytic components such as zero
ity does not decrease upon heating, as used in valent metals, catalytic
compounds, such as lower    accordance with this invention, can be obtained
in valent metal ions and precursors for catalytic com-  several ways. First
it is possible to use a solution, ponents.
50   which is in such a form that, upon evaporation of According to one
embodiment of the process       the solvent, the viscosity is increased.
This is ba- according to the invention, a solution of said com-  sically
the case with compounds that do not prop- plex is used, the viscosity of
which increases upon  erly crystallize. Another possibility is the use of a
heating and evaporation of the solvent              solution of a compound
whose viscosity even in- According to another embodiment, a solution of  55
creases upon heating. A third possibility consitsts said complex is used,
in which the crystallization of  in adding a substance which has such an
effect on the solid complex does not proceed, or at a low      the solution
of the active component that a higher rate, upon heating and evaporation of
the solvent   viscosity is obtained upon heating. 4    



7                  EP0224947B1                         8 Generally
speaking, the use of a solution of the  time of the reaction product in the
narrow pores metal complex from which no or substantially no,    leads to
oxidation and the formation of undesirable crystallization (of a compound)
of the active com-   products. ponent occurs is preferred.
The process according to this invention is ex- In accordance with a
suitable embodiment of   5   cellently suitable for applying silver to
bodies of the process according to invention, this can be
alpha-aluminum oxide. In this case, tin (II) or tin achieved by adding to
the solution of the metal      (IV) is applied to the carrier via a citrate
complex complex sugar, glucose, fructose or similar com-     using the
process of this invention. The process pounds which are readily soluble and
poorly cry-     according to the invention brings about that the tin
stallizable  The concentration of the poorly cry-   10  oxide which results
after drying of the impregnated stallizing compound is selected so that the
viscos-  carrier, decomposition of the complex and oxida ity of the
solution with which the carrier is impreg-  tion of the carbonaceous
products is deposited as nated is not much higher than that of the solution
a continuous layer on the aluminum oxide surface. which only contains the
(precursor of the) active     The tin oxide can be reduced, for example,
with component.                                      15  hydrogen or with
formaldehyde to form tin(II)oxide. In order that the (precursor of the)
metal may    If, subsequently, it is reacted with dissolved silver be
deposited over the (interior) surface of the bod-  ions, the silver is
deposited upon the carrier sur- ies of the carrier material as uniformly as
possible,  face uniformly and in finely-divided form. As tin it is of
importance that. as the solution is heated its  oxide leads to excellent
adherence of the silver to viscosity is increased so that no, or
substantially   20  the carrier, the resulting silver catalyst is extremely
no, migration of the precursor to external surface of  thermostable. the
body of the carrier material takes place.            Of great importance is
that the process is ex- After the removal of the solvent and thermal
cellently suitable for large-scale application. Large decomposition of the
complex, the material depos-     quantities of carrier bodies may very well
be im- ited on the carrier mostly still contains carbona-   25   pregnated
with a solution of an active precursor by ceous products. These can be
removed, for exam-       the 'incipient wetness' method. Extraordinarily
good ple, by oxidation at elevated temperature. Owing to  results are
achieved when the bodies of the carrier the uniform distribution of the
catalytically active  material are previously evacuated. Preferably such
precursor over the carrier surface, the active ma-    evacuation is
effected at elevated temperature. Fill- terial is not sintered during the
oxidation at ele-   30  ing the interior pore system of the bodies of the
vated temperature. When the active component          carrier material then
proceeds exptremely readily. must be used in reduced form, the active
material     Drying and heating the impregnated body, too, can can be
reduced. Reduction can be effected with        be effected on a large scale
without any objection. gaseous reducing agents, such as hydrogen or
The process according to the invention is also carbon monoxide at elevated
tempertures. By ad-   35   particularly suitable for applying a carrier
material justing  the  hydrogen/water  or  the  carbon         to a
specific structure, such as, for example, a monoxide/carbon dioxide ratio,
the degree of re-     'monolithic' or 'honeycomb' structure. These non-
duction can be controlled, for example, to a lower    porous structures are
used on account of their low oxide or to the corresponding metal. The
reduction    flow resistance. A thermostable finely-divided ma- may also be
carried out at lower temperature with a   40  terial must be applied to the
surface of the struc- dissolved reducing agent. Examples of dissolved
ture; to this thermostable material, a catalytically reducing agents are
hydrazine, hydroxylamine,         active component is applied. According to
the state litium boron hydride, or sodium aluminum hydride.     of the art,
this is effected by immersing the struc- Weaker reducing agents that can be
used in the        ture in a suspension of, for example, aluminum dissolved
state are formaldehyde, methanol or glu-   45   oxide or silicon dioxide in
finely to extremely finely cose.
divided form  ('dip coating'). Subsequently, the A major advantage of the
process according to     structure is kept at an elevated temperature to
fix the invention is that it makes it possible for an     the small
particles on the surface of the structure. active material with a large
specific area to be      In these cases, however, the density of the small
applied to a carrier having wide pores, and hence a   so   particles that
can be applied per dip is rather poor. surface that is well accessible,
without conglom-     Often, the structure must be immersed many times
erates of small particles of the active material lead-  to produce a fair
surface. In the process according ing to the presence of narrow pores in
the catalyst  to the present invention, an aliminum oxalate solu- system.
Especially in the case of catalysts for      tion is, for example, applied
to the structure. When selective reactions, such as the oxidation of eth-
55  the oxalate solution is previously heated, its viscos- ylene to
ethylene oxide, or of methanol to formal-   ity can be adjusted so that a
sufficient amount of dehyde, it is important that the catalysts should not
the solution can be applied to the structure in one contain narrow pores.
The relatively long residence   step. 5    



9                 EP 0224 947 B1                     10 The invention is
illustrated in and by the follow-  [err] complex. The formate ion, which is
a ing examples.                                      stronger ligand than
the hydroxide ion, prevents hydrolysis of the tin(II). Example 1
78.84 g alpha-aluminum oxide pellets (Norton 5   SA 5525 HPC) were
impregnated with the above 0.85 g Sn(II)oxalate (Fluka A.G., purum) was
solution by the incipient wetness procedure. These introduced together with
0.79 g citric acid (Merck  pellets are cylindrical with a diameter of about
5 pa.) in about 15 ml deionized water. The pH was    mm and a length of
about 7 mm and have a BET increased with concentrated ammonia (25%  by
area of 0.27 [err] weight) to a value of 5.8 at which the solution was   10
The pellets thus prepared were dried for about clear. In this solution the
bivalent tin is present as  4 hours at 120 C, and on the basis of Sn(O) the
citrate complex. If no complexing agent is     contain 0.50% by weight of
Sn. Subsequently, the present, the Sn(II) would hydrolyse at this pH. The
BET area was measured after 24 hours' calcination solution was made up with
deionized water to a     as a function of the calcination temperature.
After final volume of 21.5 ml.                       15  drying at 120 C,
no increase in area was to be 50.0 g alpha-aluminum oxide pellets (Norton
measured relative to that of the pure carrier ma- SA 5525 HPC] were then
impregnated with the        terial. This indicates that there has been no
de- above solution by the incipient wetness procedure.  composition of the
complex and that, accordingly, These pellets are cylindrical with a
diameter of   no [err] particles have as yet formed. After cal- about 5 mm
and a length of about 7 mm and have   20  cination at 300 C, an area of
1.82, + - 0.06 [err] a BET area of 0.27 [err] The pellets thus treated  was
measured; at [err] 1.31, + - 3.31 [err] at were dried for about 30 minutes
at 120 C and, on   [err] 0.88 [err] and at [err] no increase in the basis
of Sn(O) contain 0.97% by weight of Sn.  area was observed relative to the
pure carrier ma- Subsequently, the BET area was measured after 20   terial.
hours' calcination as a function of the calcination   25  The above results
indicate that the [err] is temperature. After drying at 120 C, no increase
in  sintered as a function of the temperature after first area was to be
measured relative to that of the    being deposited on the Al203 surface as
extremely pure carrier material. This indicates that there has  small
particles at low temperature. This was con- been no decomposition in the
complex and that,     firmed by mercury porosimetry. Electron micro-
accordingly, no SnO2 particles have formed. After  30  scopy confirmed the
above picture and in addition the calcination at [err], an area of 0.86,
approxi-  it was shown by means of elemental analysis in the mately [err]
was measured; at 750 C 1.01,      scanning microscope that the [err]
distribution is approximately 0.04 [err] at [err] 0.68, approxi-
homogeneous throughout the entire pellet. Some- mately 0.01 [err] at [err]
and at [err] no      time, a somewhat higher load was observed on the
increase in area relative to that  of the pure carrier  35  outside of the
pellet. material was measured. The above results indicate that the SnO2 is
Example 3 sintered as a function of the temperature after first being
deposited on the Al203 surface as extremely      In this example, tablets
of alpha Al203 were small particles at low temperature. This was con-   40
loaded with tin oxide. The tablets (Norton HPC firmed with mercury
porosimetry. Electron micro-    5525) were cylindrical rings with a
diameter of scopy confirmed the above picture; in addition, it  about 5 mm
and about 7 mm long. The B.E.T. area was shown  by means of elemental
analysis          of the material was 0.27 [err] Mercury penetration
throughout the entire pellet. Sometimes a some-    showed that this carrier
material mainly contained what higher load was observed on the outside of
45   macropores. The penetrated quantity of mercury the pellet. analysis in
the scanning microscope that  showed the pore volume was 0.40 ml/g the
[err] distribution is homogeneous throughout        During the so-called
wet impregnation, 0.40 to the entire pellet. Sometimes a somewhat higher
0.45 ml solution per g carrier was added. Accord- load was observed on the
outside of the pellet.    ingly, this is slightly more than required to
fully fill 50  the pore volume. Example 2
For the impregnation tin citrate was used. The solution was obtained by
suspending tin (II) oxalate 0.69 g Sn(II)oxalate (Fluka A.G., purum) was
and citrate in equimolar ratio in de-ionized water. dissolved in a solution
of 60% by weight formic     Subsequently, the pH value was carefully
adjusted acid (Merck, 'reinst'). The pH was increased with  55  to a value
of between 5.5 and 6.0 by slowly adding concentrated ammonia (25% by
weight) to a value     concentrated ammonia. The concentration of the of
3.9. A solution with a volume of 25.6 ml resulted.  solution was adjusted
so that, after impregnation This solution contains the bivalent tin as the
Sn-  with 0.40 to 0.45 ml/g a degree of loading of 0.96 6    



11          EP 0 224 947 B1                      12 % by weight is
obtained.                                  maining after decomposition of
the complex After impregnation, several samples of the ma-        are
removed by oxidation at elevated tempera- terial were rapidly calcined at
various temperatures      ture. ranging from 350 to [err]. An examination
in the electron microscope showed that the carrier ma-   5   8  A process
according to claim 1-7. character- terial was coated with a uniform layer
of tin oxide. It  ized in that the surface area of the carrier is turned
out that calcination at temperatures of about     less than 15 [err] more
in particular less than 400 C breaks up the uniform layer into discrete tin
10 m2 g. oxide particles. Particle size was determined from broadening of
the X-ray refractions. It increased   10  9. A process as claimed in any
one of the pre- from 9.5 nm after calcination at 500 C to 128.0 nm
ceding claims, characterized by applying a after calcination at 1250 C.
finely-divided, thermostable material capable of functioning as a carrier
material to a non-po- Claims
rous structure, such as for example, a hon- 15      eycomb. 1. A process
for preparing a carrier material for loading with a catalytically active
material or   10. Shaped products produced by the process as with a
precursor of a catalytically active ma-        claimed in any of claims
1-9. terial, characterized by impregnating the car- rier which has a
surface area of less than 20   20   Revendicatlons [err] with a solution of
a complex of tin or iron and citric acid, formic acid, lactic acid or
oxalic  1. Proced4 de preparation d'un materiau support acid in a solvent,
the viscosity of which solu-       destine a dtre charge avec un matdriau
cataly- tion is not decreased upon heating and/or             tiquement
actif ou avec un precurseur d'un evaporation  of the  solvent, subsequently
25       materiau catalytiquement actif, caracteris6 en evaporating the
solvent and decomposing the           ce que l'on imprbgne le support, qui
presente complex by heating.                                   une aire
sp6cifique infdrieure a 20 m2:g, avec une solution, dans un solvant, d'un
complexe 2. A process as claimed in claim 1, characterized         de
retain ou du fer et de l'acide citrique, de by using a solution of a
complex of the active   30    'acide formique, de I'acide lactique ou de
l'aci- component, whose viscosity is increased upon          de oxalique,
la viscosite de cette solution no heating and evaporation of the solvent.
diminuant pas a la suite d'un chauffage evou d'une evaporation du solvant,
et en ce qu'en- 3. A process as claimed in claim 1 or 2. char-
suite, on 6vapore le solvant et on decompose acterized by using a solution
of a complex of   35    le complexe par chauffage. the active component in
which the crystalliza- tion of the solid complex does not proceed, or    2.
Proced4 conforms a ia revendication 1, carac- very slowly, upon heating and
evaporation of          t6risd en ce que l'on utilise une solution d'un the
solvent.                                          complexe du composant
actif, solution dont la 40       viscosite augments a la suite d'un
chauffage et 4. A process as claimed in claims 1-3, character-
d'une evaporation du solvant. ized by impregnating the bodies of the
carrier material with so much of the solution of the      3. Procedd
conforme a la revendication 1 ou 2, complex as is needed just to fill the
pore            caractdris6 en ce qu'on utilise une solution volume of the
carrier.                       45       d'un complexe du composant actif,
dans la- quelle la cristallisation du complexe solide ne 5. A process as
claimed in claims 1-4. character-         se produit pas, ou ne se produit
que trOs ized in that, prior to the impregnation with the      lentement, a
la suite d'un chauffage et d'une solution of the complex, the carrier
material is      Evaporation du solvant. evacuated, optionally at elevated
temperature.    so 4. Proced6 conforma aux revendications 1 a 3, 6. A
process as claimed in claims 1-5, character-         caractdris6 en ce
qu'on imprbgne les mor- ized by adding to the said solution sugar,
ceaux du materiau support avec la quantit6 de glucose, fructose, or a
similar compound that         solution de complexe juste n6cessaire pour is
poorly crystallizable and readily soluble.  55     remplir le volume des
pores du support. 7. A process as claimed in claims 1-6, character-     5.
Procedd conforme aux revendications 1 a 4, ized in that any carbonaceous
products re-            caractdris6 en ce que. avant l'impregnation 7    11
EP0224947B1                         12 



% by weight is obtained.                                 maining after
decomposition of the complex After impregnation, several samples of the ma-
are removed by oxidation at elevated tempera- terial were rapidly calcined
at various temperatures    ture. ranging from 350 to 1250 C. An examination
in the electron microscope showed that the carrier ma-   5   8. A process
according to claim 1-7, character- terial was coated with a uniform layer
of tin oxide. It  ized in that the surface area of the carrier is turned
out that calcination at temperatures of about    less than 15 [err] more in
particular less than [err] breaks up the uniform layer into discrete tin
10 [err] oxide particles. Particle size was determined from broadening of
the X-ray refractions. It increased   10  9. A process as claimed in any
one of the pre- from 9.5 nm after calcination at 500 C to 128.0 nm
ceding claims, characterized by applying a after calcination at 1250 C.
finely-divided, thermostable material capable of functioning as a carrier
material to a non-po- Claims
rous structure, such as, for example, a hon- 15      eycomb. 1. A process
for preparing a carrier material for loading with a catalytically active
material or  10. Shaped products produced by the process as with a
precursor of a catalytically active ma-       claimed in any of claims 1-9.
terial, characterized by impregnating the car- rier which has a surface
area of less than 20   20   Revendicatlons [err] with a solution of a
complex of tin or iron and citric acid, formic acid, lactic acid or oxalic
1. Procede de preparation d'un matdriau support acid in a solvent, the
viscosity of which solu-      destine A atre charge avec un matdriau
cataly- tion is not decreased upon heating and/or            tiquement
actif ou avec un prdcurseur d'un evaporation  of the  solvent, subsequently
25      materiau catalytiquement actif, caractdris6 en evaporating the
solvent and decomposing the          ce que l'on imprbgne le support, qui
presente complex by heating.                                  une aire
spdcifique infdrieure a 20 m2ig, avec une solution, dans un solvant, d'un
complexe 2. A process as claimed in claim 1, characterized        de
1'etain ou du fer et de l'acide citrique, de by using a solution of a
complex of the active   30  I'acide formique, de l'acide lactique ou de
l'aci- component, whose viscosity is increased upon         de oxalique, la
viscosite de cette solution ne heating and evaporation of the solvent.
diminuant pas a la suite d'un chauffage etlou d'une evaporation du solvant,
et en ce qu'en- 3. A process as claimed in claim 1 or 2, char-
suite, on 6vapore le solvant et on decompose acterized by using a solution
of a complex of   35   le complexe par chauffage. the active component in
which the crystalliza- tion of the solid complex does not proceed, or   2.
Procedd conforme a la revendication 1, carac- very slowly, upon heating and
evaporation of         terisd en ce que l'on utilise une solution d'un the
solvent.                                         complexe du composant
actif, solution dont la 40      viscosit6 augments A la suite d'un
chauffage et 4. A process as claimed in claims 1-3, character-        d'une
evaporation du solvant. ized by impregnating the bodies of the carrier
material with so much of the solution of the     3. Procedd  conforms A la
revendication 1 ou 2, complex as is needed just to fill the pore
caracteris6 en ce qu'on utilise une solution volume of the carrier.
45       d'un complexe du composant actif, dans la- quelle la
cristallisation du complexe solide ne 5. A process as claimed in claims
1-4, character-        se produit pas, ou ne se produit que trbs ized in
that, prior to the impregnation with the     lentement, a la suite d'un
chauffage et d'une solution of the complex, the carrier material is
evaporation du solvant. evacuated, optionally at elevated temperature.
50 4. Proced6 conforms aux revendications 1 a 3, 6. A process as claimed in
claims 1-5, character-        caractdris6 en ce qu'on impregne les mor-
ized by adding to the said solution sugar,           ceaux du materiau
support avec la quantit6 de glucose, fructose, or a similar compound that
solution de complexe juste necessaire pour is poorly crystallizable and
readily soluble.  55    remplir le volume des pores du support. 7. A
process as claimed in claims 1-6, character-    5. Procedd  conforms aux
revendications 1 a 4, ized in that any carbonaceous products re-
caracterisd en ce que, avant l'impregnation 7    13                 EP 0
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port est purge, 6ventuellement a temperature        det, worin die
Kristallisation des festen Kom- elevee.
plexes bei Erhitzen und Abdampfen des Lo- sungsmittels nicht oder sehr
langsam fort- 6. Procede conforme aux revendications 1 a 5,   5
schreitet. caracterise en ce que l'on ajoute a ladite solu- tion du sucre,
du glucose, du fructose ou. un    4. Verfahren nach den AnsprUchen 1-3,
dadurch compose semblable qui est faiblement cristalli-
gekennzeichnet, daB man die Kbrper des sable et facilement soluble.
Tragermaterials mit so viel der Losung des 10      Komplexes impragniert,
wie gerade zum FuOllen 7. Proc6de conforme aux revendications 1 a 6,
des Porenvolumens des Tragers erforderlich caracteris6 en ce que tout
produit carbone          ist. restant apres la decomposition du complexe
est elimine par oxydation a temperature 6le-     5. Verfahren nach den
AnsprUchen 1-4, dadurch vee.                                        15
gekennzeichnet, dafi vor der Impragnierung mit der Losung des Komplexes das
Tragerma- &  Proc6de conforme aux revendications 1 a 7,           terial
evakuiert wird, gegebenenfalls bei einer caracterise en ce que I'aire
specifique du sup-      erh6hten Temperatur. port vaut moins de 15 m2.g,
plus particuliere- ment moins de 10 m2:g.                      20  6.
Verfahren nach den AnsprUchen 1-5, dadurch gekennzeichnet, daB man zur
LUsung Zucker, 9. Proc6d6 conforme a l'une quelconque des re-
Glucose, Fructose oder eine ahnliche Verbin- vendications precedentes,
caracterise en ce          dung zugibt, die schlecht kristallisierbar und
qu'on applique un mat6riau stable a la chaleur,      leicht loslich ist.
finement divise et capable de jouer le r6le de   25 materiau support. sur
une structure non poreu-   7. Verfahren nach den AnsprUchen 1-6, dadurch
se, comme par exemple une structure en nid           gekennzeichnet, daB
kohlenstoffhaltige Produk- d'abeilles.
te, die nach Zersetzung des Komplexes zu- rUckbleiben, durch  Oxidation
bei erh6hter 10. Produit faconne, fabrique selon un proc6de   30
Temperatur entfernt werden. conforme a l'une quelconque des revendica-
tions 1 A 9.                                     &  Verfahren nach den
AnsprUchen 1-7. dadurch gekennzeichnet, daB die Oberflache des Tra-
PatentansprUche                                          gers weniger als
15 m2/g, insbesondere weni- 35      ger als 10 m2;g ist. 1. Verfahren zur
Herstellung eines Tragermateri- als fUr das Beladen mit einem katalytisch
akti-  9. Verfahren nach einem der vorhergehenden An- ven Material oder mit
einem Vorlaufer eines          sprache, dadurch gekennzeichnet, daB man
katalytisch aktiven Materials, dadurch gekenn-       ein fein verteiltes,
hitzestabiles Material auf- zeichnet, daB man den Trager, der eine Ober-
40     bringt, das als Tragermaterial auf einer nicht flache von weniger
als 20 m2;g hat, mit einer        porosen Struktur wie etwa z.B. einer Wabe
Losung eines Komplexes von Zinn oder Eisen           dienen kann. und
Zitronensaure, Ameisensaure, Milchsaure oder Oxalsaure in einem
Losungsmittel impra-     10. Geformte Produkte, hergestellt durch ein Ver-
gniert, wobei die Viskosiat dieser Losung nicht   45  fahren nach einem der
AnsprUche 1-9. be! Erhitzen und/oder Abdampfen des Lo- sungsmittels
abnimmt, und daB man anschlie- Bend das Losungsmittel abdampft und den
Komplex durch Erhitzen zersetzt. 50 2. Verfahren nach Anspruch 1, dadurch
gekenn- zeichnet, daB man eine Losung eines Komple- xes des aktiven
Bestandteils verwendet, deren Viskositat beim Erhitzen und Abdampfen des
Losungsmittels erh6ht wird.                 55 3. Verfahren nach Anspruch 1
oder 2, dadurch gekennzeichnet, dab man eine Losung eines 8           1
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