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Description

[0001] The present invention relates to a process for
the preparation of a catalyst, catalysts obtainable by this
process, and their use in, e.g., fluid catalytic cracking
(FCC).
[0002] A common challenge in the design and produc-
tion of heterogeneous catalysts is to find a good compro-
mise between the effectiveness and/or accessibility of
the active sites and the effectiveness of the immobilising
matrix in giving the catalyst particles sufficient physical
strength, i.e. attrition resistance.
[0003] The preparation of attrition resistant catalysts
is disclosed in several prior art documents.
US 4,086,187 discloses a process for the preparation of
an attrition resistant catalyst by spray-drying an aqueous
slurry prepared by mixing (i) a faujasite zeolite with a
sodium content of less than 5 wt% with (ii) kaolin, (iii)
peptised pseudoboehmite, and (iv) ammonium polysili-
cate.
[0004] The attrition resistant catalysts according to US
4,206,085 are prepared by spray-drying a slurry prepared
by mixing two types of acidified pseudoboehmite, zeolite,
alumina, clay, and either ammonium polysilicate or silica
sol.
[0005] GB 1 315 553 discloses the preparation of an
attrition resistant hydrocarbon conversion catalyst com-
prising a zeolite, a clay, and an alumina binder. The cat-
alyst is prepared by first dry mixing the zeolite and the
clay, followed by adding an alumina sol. The resulting
mixture is then mixed to a plastic consistency, which re-
quires about 20 minutes of mixing time. In order to form
shaped particles, the plastic consistency is either pel-
letised or extruded, or it is mixed with water and subse-
quently spray-dried.
[0006] The alumina sol disclosed in this British patent
specification comprises aluminium hydroxide and alu-
minium trichloride in a molar ratio of 4.5 to 7.0 (also called
aluminium chlorohydrol).
[0007] US 4,458,023 relates to a similar preparation
procedure, which is followed by calcination of the spray-
dried particles. During calcination, the aluminium chloro-
hydrol component is converted into an alumina binder.
[0008] WO 96/09890 discloses a process for the prep-
aration of attrition resistant fluid catalytic cracking cata-
lysts. This process involves the mixing of an aluminium
sulphate/silica sol, a clay slurry, a zeolite slurry, and an
alumina slurry, followed by spray-drying. During this
process, an acid- or alkaline-stable surfactant is added
to the silica sol, the clay slurry, the zeolite slurry, the
alumina slurry and/or the spray-drying slurry.
[0009] CN 1247885 also relates to the preparation of
a spray-dried cracking catalyst. This preparation uses a
slurry comprising an aluminous sol, pseudoboehmite, a
molecular sieve, clay, and an inorganic acid. In this proc-
ess the aluminous sol is added to the slurry before the
clay and the inorganic acid are added, and the molecular
sieve slurry is added after the inorganic acid has been

added. According to one embodiment, pseudoboehmite
and aluminium sol are first mixed, followed by addition
of the inorganic acid. After acidification, the molecular
sieve is added, followed by kaolin.
[0010] WO 02/098563 discloses a process for the
preparation of an FCC catalyst having both a high attrition
resistance and a high accessibility. The catalyst is pre-
pared by slurrying zeolite, clay, and boehmite, feeding
the slurry to a shaping apparatus, and shaping the mix-
ture to form particles, characterised in that just before
the shaping step the mixture is destabilised. This desta-
bilisation is achieved by, e.g., temperature increase, pH
increase, pH decrease, or addition of gel-inducing agents
such as salts, phosphates, sulphates, and (partially)
gelled silica. Before destabilisation, any peptisable com-
pounds present in the slurry must have been well pep-
tised.
[0011] Although the catalyst according to the latter doc-
ument has a relatively high attrition resistance and ac-
cessibility, it has now been found that the accessibility/at-
trition resistance ratio can be further improved.
This further improvement is achieved by the process ac-
cording to the invention, which process comprises the
steps of:

a) preparing a slurry comprising clay, zeolite, a so-
dium-free silica source, quasi-crystalline boehmite,
and micro-crystalline boehmite, provided that the
slurry does not comprise peptised quasi-crystalline
boehmite,
b) adding a monovalent acid to the slurry,
c) adjusting the pH of the slurry to a value above 3,
and
d) shaping the slurry to form particles,

[0012] In contrast to conventional processes where
quasi-crystalline boehmites (e.g. pseudoboehmites) al-
ways have been peptised before addition to the zeolite-
containing slurry, the process according to the invention
adds non-peptised quasi-crystalline boehmite (QCB).
Acid is only added after QCB addition, i.e. to a slurry that
also comprises zeolite and clay.
[0013] Further, a sodium-free silica source is used. Ex-
amples of sodium-free silica sources are (poly)silicic ac-
id, sodium-free silica sol, potassium silicate, lithium sili-
cate, calcium silicate, magnesium silicate, barium sili-
cate, strontium silicate, zinc silicate, phosphorus silicate,
and borium silicate. Examples of suitable organic sili-
cates are silicones (polyorganosiloxanes such as
polymethylphenylsiloxane and polydimethylsiloxane)
and other compounds containing Si-O-C-O-Si structures,
and precursors thereof such as methyl chlorosilane,
dimethyl chlorosilane, trimethyl chlorosilane, and mix-
tures thereof.
Preferred sodium-free silica sources are (poly)silicic acid
and sodium-free silica sol.
[0014] Further, the process according to the present
invention leads to the preparation of catalysts comprising
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both micro- and quasi-crystalline boehmites with an at-
trition resistance that is sufficient for use in FCC.
Micro-crystalline boehmite (MCB) is a suitable metal pas-
sivator, in particular for Ni contaminants. However, up to
now the preparation of MCB-containing FCC catalyst par-
ticles has been unsuccessful, because MCB is difficult
to bind with conventional FCC-type binders, leading to
catalyst particles with unacceptable attrition. With the
process according to the present invention, MCB-con-
taining catalysts with satisfactory attrition resistance are
obtained.

Boehmite

[0015] The term "boehmite" is used in the industry to
describe alumina hydrates which exhibit X-ray diffraction
(XRD) patterns close to that of aluminium oxide-hydrox-
ide [AIO(OH)]. Further, the term boehmite is generally
used to describe a wide range of alumina hydrates which
contain different amounts of water of hydration, have dif-
ferent surface areas, pore volumes, specific densities,
and exhibit different thermal characteristics upon thermal
treatment. Yet their XRD patterns, although they exhibit
the characteristic boehmite [AIO(OH)] peaks, usually
vary in their widths and can also shift in their location.
The sharpness of the XRD peaks and their location has
been used to indicate the degree of crystallinity, crystal
size, and amount of imperfections.
[0016] Broadly, there are two categories of boehmite
aluminas: quasi-crystalline boehmites (QCBs) and mi-
cro-crystalline boehmites (MCBs).
[0017] In the state of the art, quasi-crystalline boeh-
mites are also referred to as pseudoboehmites and ge-
latinous boehmites. Usually, these QCBs have higher
surface areas, larger pores and pore volumes, and lower
specific densities than MCBs. They disperse easily in
water or acids, have smaller crystal sizes than MCBs,
and contain a larger number of water molecules of hy-
dration. The extent of hydration of QCB can have a wide
range of values, for example from about 1.4 up to about
2 moles of water per mole of Al, intercalated usually or-
derly or otherwise between the octahedral layers.
DTG (differential thermographimetry) indicates that the
major amount of water is released from QCBs at a much
lower temperature than from MCBs.
The XRD Patterns of QCBs show quite broad peaks and
their half-widths (i.e. the widths of the peaks at half-max-
imum intensity) are indicative of the crystal sizes as well
as degree of crystal perfection.
Some typical commercially available QCBs are Pural®,
Catapal®, and Versal® products.
[0018] Microcrystalline boehmites are distinguished
from the QCBs by their high degree of crystallinity, rela-
tively large crystal size, very low surface areas, and high
densities. Contrary to QCBs, MCBs show XRD patterns
with higher peak intensities and very narrow half-widths.
This is due to their relatively small number of intercalated
water molecules, large crystal sizes, the higher degree

of crystallization of the bulk material, and the smaller
amount of crystal imperfections. Typically, the number
of water molecules intercalated can vary in the range
from about 1 up to about 1.4 per mole of Al.
A typical commercially available MCB is Condea’s P-
200®.
[0019] MCBs and QCBs are characterised by powder
X-ray reflections. The ICDD contains entries for boehmite
and confirms that reflections corresponding to the (020),
(021), and (041) planes would be present. For copper
radiation, such reflections would appear at 14, 28, and
38 degrees 2-theta. The exact position of the reflections
depends on the extent of crystallinity and the amount of
water intercalated: as the amount of intercalated water
increases, the (020) reflection moves to lower values,
corresponding to greater d-spacings. Nevertheless, lines
close to the above positions would be indicative of the
presence of one or more types of boehmite phases.
For the purpose of this specification we define quasi-
crystalline boehmites as having a (020) reflection with a
full width at half height (FWHH) of 1.5° or greater than
1.5° 2θ. Boehmites having a (020) reflection with a FWHH
of smaller than 1.5° 2θ are considered micro-crystalline
boehmites.
[0020] Overall, the basic, characteristic differences be-
tween QCBs and MCBs involve variations in the follow-
ing: 3-dimensional lattice order, sizes of the crystallites,
amount of water intercalated between the octahedral lay-
ers, and degree of crystal imperfections.

Zeolite

[0021] The zeolite used in the process according to the
present invention preferably has a low sodium content
(less than 1.5 wt% Na2O), or is sodium-free. Suitable
zeolites to be present in the slurry of step a) include ze-
olites such as Y-zeolites - including HY, USY, dealumi-
nated Y, RE-Y, and RE-USY - zeolite beta, ZSM-5, phos-
phorus-activated ZSM-5, ion-exchanged ZSM-5, MCM-
22, and MCM-36, metal-exchanged zeolites, ITQs, SA-
POs, ALPOs, and mixtures thereof.

Clay

[0022] Also the clay is preferred to have a low sodium
content (less than 0.1 wt% Na2O), or to be sodium-free.
[0023] Suitable clays include kaolin, bentonite, sa-
ponite, sepiolite, attapulgite, laponite, hectorite, English
clay, anionic clays such as hydrotalcite, and heat- or
chemically treated clays such as meta-kaolin.

Step a)

[0024] The slurry of step a) is prepared by suspending
clay, zeolite, the sodium-free silica source, non-peptised
quasi-crystalline boehmite, and micro-crystalline boeh-
mite in water. Optionally, other components may be add-
ed, such as aluminium chlorohydrol, aluminium nitrate,
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Al2O3, Al(OH)3, anionic clays (e.g. hydrotalcite), smec-
tites, sepiolite, barium titanate, calcium titanate, calcium-
silicates, magnesium-silicates, magnesium titanate,
mixed metal oxides, layered hydroxy salts, additional ze-
olites, magnesium oxide, bases or salts, and/or metal
additives such as compounds containing an alkaline
earth metal (for instance Mg, Ca, and Ba), a Group IIIA
transition metal, a Group IVA transition metal (e.g. Ti,
Zr), a Group VA transition metal (e.g. V, Nb), a Group
VIA transition metal (e.g. Cr, Mo, W), a Group VIIA tran-
sition metal (e.g. Mn), a Group VIIIA transition metal (e.g.
Fe, Co, Ni, Ru, Rh, Pd, Pt), a Group IB transition metal
(e.g. Cu), a Group IIB transition metal (e.g. Zn), a lantha-
nide (e.g. La, Ce), or mixtures thereof.
[0025] The clay, zeolite, non-peptised QCB, MCB, so-
dium-free silicon source, and optional other components
can be slurried by adding them to water as dry solids.
Alternatively, slurries containing the individual materials
are mixed to form the slurry according to step a). It is also
possible to add some of the materials as slurries, and
others as dry solids.
Any order of addition of these compounds may be used.
It is also possible to combine these compounds all at the
same time.
[0026] The slurry preferably comprises 10 to 70 wt%,
more preferably 15 to 50 wt%, and most preferably 15 to
35 wt% of zeolite.
[0027] The slurry preferably comprises 5 to 70 wt%,
more preferably 10 to 60 wt%, and most preferably 10 to
50 wt% of clay.
The slurry preferably comprises 1 to 50 wt%, more pref-
erably 2 to 50 wt%, and most preferably 5 to 50 wt% of
non-peptised QCB.
The slurry also comprises 1 to 50 wt%, more preferably
1 to 30 wt%, and most preferably 1 to 20 wt% of MCB.
The slurry further comprises 1 to 35 wt% and more pref-
erably 4 to 18 wt% of sodium-free silicon source.
All weight percentages are based on dry solids content
and calculated as oxides.
[0028] The solids content of the slurry preferably is
10-30 wt%, more preferably 15-30 wt%, and most pref-
erably 15-25 wt%.

Step b)

[0029] In a next step, a monovalent acid is added to
the suspension, causing digestion.
[0030] Both organic and inorganic monovalent acids
can be used, or a mixture thereof. Examples of suitable
monovalent acids are formic acid, acetic acid, propionic
acid, nitric acid, and hydrochloric acid.
The acid is added to the slurry in an amount sufficient to
obtain a pH lower than 7, more preferably between 2 and
5, most preferably between 3 and 4.
During acid addition, the slurry may be stirred, milled,
grinded, high-shear mixed, or treated with ultrasound
waves.

Step c)

[0031] If the pH of the slurry of step b) is below 3, the
pH of the slurry is subsequently adjusted to a value above
3, more preferably above 3.5, even more preferably
above 4, and most preferably about 4.5 or higher. The
pH of the slurry is preferably not higher than 7, because
slurries with a higher pH can be difficult to handle.
[0032] The pH can be adjusted by adding a base (e.g.
NaOH or NH4OH) to the slurry. However, if after addition
of the acid in step b) the pH is 3 or higher, the pH may,
but does not have to be raised in step c).
[0033] The time period between the pH adjustment and
shaping step d) preferably is 30 minutes or less, more
preferably less than 5 minutes, and most preferably less
than 3 minutes.

Step d)

[0034] Suitable shaping methods include spray-dry-
ing, pulse drying, pelletising, extrusion (optionally com-
bined with kneading), beading, or any other conventional
shaping method used in the catalyst and absorbent fields
or combinations thereof. A preferred shaping method is
spray-drying. If the catalyst is shaped by spray-drying,
the inlet temperature of the spray-dryer preferably ranges
from 300 to 600°C and the outlet temperature preferably
ranges from 105 to 200°C.
[0035] The catalyst so obtained has exceptionally
good attrition resistance and accessibility. Therefore, the
invention also relates to a catalyst obtainable by the proc-
ess according to the invention.
[0036] These catalysts can be used as FCC catalysts,
FCC additives - such as SOx reduction additives, NOx
reduction additives, CO combustion additives, ZSM-5
additives, or sulphur in gasoline reduction additives - in
hydroprocessing catalysts, alkylation catalysts, reform-
ing catalysts, gas-to-liquid conversion catalysts, coal
conversion catalysts, hydrogen manufacturing catalysts,
and automotive catalysts. The invention therefore also
relates to the use of these catalyst obtainable by the proc-
ess of the invention as catalyst or additive in fluid catalytic
cracking, hydroprocessing, alkylation, reforming, gas-to-
liquid conversion, coal conversion, and hydrogen man-
ufacturing, and as automotive catalyst.

EXAMPLES

Accessibility measurement

[0037] The accessibility of the catalysts prepared ac-
cording to the Examples below was measured by adding
1 g of the catalyst to a stirred vessel containing 50 g of
a 15 g/l Kuwait vacuum gas oil (KVGO) in toluene solu-
tion. The solution was circulated between the vessel and
a spectrophotometer, in which process the KVGO-con-
centration was continuously measured.
[0038] The accessibility of the catalysts to KVGO was
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quantified by the Akzo Accessibility Index (AAI). The rel-
ative concentration of KVGO in the solution was plotted
against the square root of time. The AAI is defined as the
initial slope of this graph: 

[0039] In this equation, t is the time (in minutes) and
C0 and Ct denote the concentrations of high-molecular
weight compound in the solvent at the start of the exper-
iment and at time t, respectively.

Attrition resistance measurement

[0040] The attrition resistance of the catalysts was
measured by the standard Attrition Test. In this test the
catalyst bed resides on an attrition plate with three noz-
zles. The attrition plate is situated within an attrition tube
which is at ambient temperature. Air is forced to the noz-
zles and the resulting jets bring about upward transport
of catalyst particles and generated fines. On top of the
attrition tube is a separation chamber where the flow dis-
sipates, and most particles larger than about 16 microns
fall back into the attrition tube. Smaller particles are col-
lected in a collection bag.
[0041] This test is conducted after calcination of the
catalyst samples at 600°C, and it is first run for 5 hours
and the weight percentage of fines collected in the col-
lection bag, based on an imaginary intake of 50 grams,
is determined. This is the initial attrition. The test is then
conducted for another 15 hours and the weight percent-
age of fines in this time period (5-20 hours) is determined.
This is the inherent attrition. The Attrition Index (AI) is the
extrapolated wt% fines after 25 hours. So, the more at-
trition resistant the catalyst is, the lower the AI value.

Comparative Example 1

[0042] An aqueous slurry containing peptisable QCB
(13.3 kg) was mixed with water and peptised by acidifi-
cation with formic acid. The pH of the resulting mixture
was 2. The mixture was stirred for 15 minutes. Next, MCB
(highly crystalline alumina, 5 kg), zeolite Y slurry (8 kg),
kaolin (4.17 kg), sodium-free silica sol (2.4 kg), and water
were added and blended with the peptised QCB. The
final pH of the slurry was 3.2. The slurry was then sent
to a spray-dryer at 1 kg/min, inlet temperature 500°C,
and outlet temperature 120°C.
[0043] The resulting material comprised 20 wt% zeo-
lite, 24 wt% QCB, 14 wt% MCB, 6% SiO2, and balance
kaolin. The powder had a d50 around 65 mm.
[0044] The attrition index (AI), the accessibility index
(AAI), and their ratio are indicated in the Table below.

Example 2

[0045] An aqueous slurry containing non-peptised but
peptisable QCB (13.3 kg), MCB (highly crystalline alumi-
na, 5.4 kg), a zeolite Y slurry (8 kg), kaolin (4.17 kg),
sodium-free silica sol, and water were blended together.
Nitric acid was then added to the total reaction mixture
to reach pH 3.3. The slurry was then sent to a spray-dryer
at 1 kg/min, inlet temperature 500°C, and outlet temper-
ature 120°C.
[0046] The resulting material comprised 20 wt% zeo-
lite, 24 wt% QCB, 14 wt% MCB, 6% SiO2, and balance
kaolin. The powder had a d50 around 65 mm.
[0047] The attrition index, the accessibility index, and
their ratio are indicated in the Table below.

Comparative Example 3

[0048] An aqueous slurry containing peptisable QCB
(16.6 kg) was mixed with water and peptised by acidifi-
cation with formic acid. The pH of the resulting mixture
was 2.
[0049] The mixture was stirred for 15 minutes. Next,
MCB (highly crystalline alumina, 5.4 kg), zeolite Y slurry
(7.2 kg), kaolin (4.17 kg), sodium-free silica sol (2.4 kg),
and water were added and blended with the peptised
QCB. The final pH of the slurry was 3.2. The slurry was
then sent to a spray-dryer at 1 kg/min, inlet temperature
500°C, and outlet temperature 120°C.
[0050] The resulting material comprised 18 wt% zeo-
lite, 30 wt% QCB, 15 wt% MCB, 4% SiO2, and balance
kaolin. The powder had a d50 around 65 mm.
[0051] The attrition index, the accessibility index, and
their ratio are indicated in the Table below.

Example 4

[0052] An aqueous slurry containing non-peptised but
peptisable QCB (16.6 kg), MCB (highly crystalline alumi-
na, 5.4 kg), a zeolite Y slurry (8 kg), kaolin (4.17 kg),
sodium-free silica sol, and water were blended together.
Nitric acid was then added to the total reaction mixture
to reach pH 3.2. The slurry was then sent to a spray-dryer
at 1 kg/min, inlet temperature 500°C, and outlet temper-
ature 120°C.
[0053] The resulting material comprised 18 wt% zeo-
lite, 30 wt% QCB, 15 wt% MCB, 4% SiO2, and balance
kaolin. The powder had a d50 around 65 mm.
[0054] The attrition index, the accessibility index, and
their ratio are indicated in the Table below.

Comparative Example 5

[0055] An aqueous slurry containing peptisable QCB
(16.6 kg) was mixed with water and peptised by acidifi-
cation with formic acid. The pH of the resulting mixture
was 2.
[0056] The mixture was stirred for 15 minutes. Next,
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MCB (highly crystalline alumina, 5.4 kg), zeolite Y slurry
(9.6 kg), kaolin (4.17 kg), sodium-free silica sol (2.4 kg),
and water were added and blended with the peptised
QCB. The final pH of the slurry was 3.2. The slurry was
then sent to a spray-dryer at 1 kg/min, inlet temperature
500°C, and outlet temperature 120°C.
[0057] The resulting material comprised 24 wt% zeo-
lite, 30 wt% QCB, 15 wt% MCB, 4% SiO2, and balance
kaolin. The powder had a d50 around 65 mm.
[0058] The attrition index, the accessibility index, and
their ratio are indicated in the Table below.

Example 6

[0059] An aqueous slurry containing non-peptised but
peptisable QCB (16.6 kg), MCB (highly crystalline alumi-
na, 5.4 kg), a zeolite Y slurry (9.6 kg), kaolin (4.17 kg),
sodium-free silica sol, and water were blended together.
Nitric acid was then added to the total reaction mixture
to reach pH 3.3. The slurry was then sent to a spray dryer
at 1 kg/min, inlet temperature 500°C, and outlet temper-
ature 120°C.
[0060] The resulting material comprised 24 wt% zeo-
lite, 30 wt% QCB, 15 wt% MCB, 4% SiO2, and balance
kaolin. The powder had a d50 around 65 mm.
[0061] The attrition index, the accessibility index, and
their ratio are indicated in the Table below.

[0062] This Table shows that the process of the
present invention results in more attrition resistant cata-
lysts (reduced AI) and a higher AAI/AI ratio compared to
a process which uses pre-peptised boehmite.

Claims

1. Process for the preparation of a catalyst comprising
the steps of:

a) preparing a slurry comprising clay, zeolite, a
sodium-free silica source, quasi-crystalline boe-
hmite, and micro-crystalline boehmite, provided
that the slurry does not comprise peptised quasi-
crystalline boehmite, wherein quasi-crystalline
boehmite is defined as having a (020) reflection
with a full width at half height (FWHH) of 1.5° or

Table

Example AI AAI AAI/AI

1 (comparative) 18 15 0.8

2 8.1 12 1.5

3 (comparative) 15.8 14 0.9

4 6.8 11 1.6

5 (comparative) 20.2 18 0.9

6 9.5 14 1.5

greater than 1.5° 2θ in XRD and micro-crystal-
line boehmite is defined as having a (020) re-
flection with a FWHH of smaller than 1.5° 2θ
b) adding a monovalent acid to the slurry,
c) adjusting the pH of the slurry to a value above
3, and
d) shaping the slurry to form particles.

2. A process according to claim 1 wherein the sodium-
free silica source is selected from the group consist-
ing of sodium-free silica sol, polysilicic acid, potas-
sium silicate, lithium silicate, calcium silicate, mag-
nesium silicate, barium silicate, strontium silicate,
zinc silicate, phosphorus silicate, and borium sili-
cate, polyorganosiloxanes, methyl chlorosilane,
dimethyl chlorosilane, trimethyl chlorosilane, and
mixtures thereof.

3. A process according to claim 1 or 2 wherein the pH
in step c) is adjusted to a value of between 4 and 7.

4. Catalyst obtainable by the process according to any
one of the preceding claims.

5. Use of the catalyst according to claim 4 in fluid cat-
alytic cracking, hydroprocessing, alkylation, reform-
ing, as-to-liquid conversion, coal conversion, and hy-
drogen manufacturing, and as automotive catalyst.

Patentansprüche

1. Verfahren zur Herstellung eines Katalysators, um-
fassend die Schritte:

a) Herstellen einer Aufschlämmung umfassend
Ton, Zeolith, eine natriumfreie Silicaquelle, qua-
si-kristallinen Böhmit und mikrokristallinen Böh-
mit, vorausgesetzt, dass die Aufschlämmung
keinen peptisierten quasi-kristallinen Böhmit
enthält, wobei quasikristalliner Böhmit definiert
ist über eine (020) Reflexion mit einer Halb-
wertsbreite von 1,5° oder größer als 1,5° 2θ in
XRD und mikrokristalliner Böhmit definiert ist
über eine (020) Reflexion mit einer Halbwerts-
breite kleiner als 1,5° 2θ,
b) Zugeben einer monovalenten Säure zu der
Aufschlämmung,
c) Einstellen des pH-Werts der Aufschlämmung
auf einen Wert über 3 und
d) Formen der Aufschlämmung, um Teilchen zu
bilden.

2. Verfahren nach Anspruch 1, wobei die natriumfreie
Silicaquelle ausgewählt ist aus der Gruppe beste-
hend aus natriumfreiem Kieselsol, Polysilicinsäure,
Kaliumsilikat, Lithiumsilikat, Calciumsilikat, Magne-
siumsilikat, Bariumsilikat, Strontiumsilikat, Zinksili-
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kat, Phosphorsilikat und Borsilikat, Polyorganosilo-
xane, Methylchlorsilan, Dimethylchlorsilan, Trime-
thylchlorsilan und Gemische davon.

3. Verfahren nach Anspruch 1 oder 2, wobei der pH in
Schritt c) auf einen Wert zwischen 4 und 7 eingestellt
wird.

4. Katalysator erhältlich durch das Verfahren nach ei-
nem der vorhergehenden Ansprüche.

5. Verwendung des Katalysators nach Anspruch 4 in
flüssig-katalytischem Cracken, in der Hydroverar-
beitung, Alkylierung, Reformierung, Gas-zu-Flüssig-
keit-Umwandlung, Kohleumwandlung und Wasser-
stoffherstellung, und als Automobilkatalysator.

Revendications

1. Procédé pour la préparation d’un catalyseur com-
prenant les étapes de :

a) préparer une bouillie comprenant de l’argile,
de la zéolite, une source de silice exempte de
sodium, de la boehmite quasi-cristalline et de la
boehmite microcristalline, à la condition que la
bouillie ne comprenne pas de boehmite quasi-
cristalline peptisée, la boehmite quasi-cristalline
étant définie comme ayant une réflexion (020)
avec une largeur totale à mi-hauteur (FWHH)
de 1,5° ou de plus de 1,5° 2θ en XRD et la boe-
hmite cristalline étant définie comme ayant une
réflexion (020) avec une FWHH de moins de
1,5° 2θ ;
b) ajouter un acide monovalent à la bouillie,
c) ajuster le pH de la bouillie à une valeur au-
dessus de 3, et
d) façonner la bouillie pour former des particu-
les.

2. Procédé selon la revendication 1, dans lequel la
source de silice exempte de sodium est choisie dans
le groupe consistant en sol de silice exempt de so-
dium, acide polysilicique, silicate de potassium, sili-
cate de lithium, silicate de calcium, silicate de ma-
gnésium, silicate de baryum, silicate de strontium,
silicate de zinc, silicate de phosphore et silicate de
bore, polyorganosiloxanes, méthylchlorosilane, di-
méthyl chlorosilane, triméthyl chlorosilane et leurs
mélanges.

3. Procédé selon l’une des revendications 1 ou 2, dans
lequel le pH dans l’étape c) est ajusté à une valeur
d’entre 4 et 7.

4. Catalyseur pouvant être obtenu par le procédé selon
l’une quelconque des revendications précédentes.

5. Utilisation du catalyseur selon la revendication 4
dans le craquage catalytique fluide, l’hydrotraite-
ment, l’alkylation, le reformage, la conversion de gaz
en liquide, la conversion de charbon et la production
d’hydrogène, et comme catalyseur pour automobi-
les.

11 12 



EP 1 863 588 B1

8

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 4086187 A [0003]
• US 4206085 A [0004]
• GB 1315553 A [0005]
• US 4458023 A [0007]

• WO 9609890 A [0008]
• CN 1247885 [0009]
• WO 02098563 A [0010]


	bibliography
	description
	claims
	cited references

