-2- calcined. at 300-1300[err]C, preferably 500-1200[err]C, particu- ‘isécaﬂsy
preferably 600-1100[ err] C, under 0.1-200 bar, prefer- ably 0.5-10 bar ™

arficul arl r ef er abl under atnp- spheric pressure.
P - Y P Y P P 0.Z. 0050/43816

Catalysts with fine-particle dispersion

of the active compcnent

The present invenfion relates to catalysts with

fine-particle dispersion of the active compcnent and to
5 a process for preparing these catalysts.

WO-2A-89/00082 and the citations given therein
describe the preparation of oxide catalysts which contain
Cu, Zn and 3Al, employing as precursor a Cu-An-Al alloy
which is partly or completely converted into the oxide in

10 an oxidation step. The catalysts are employed for prepar-
ing methanol.

DE-A-37 17 111 discloses a process for preparing
a copper-containing catalyst for low-temperature shift
conversion which, besides copper oxide, also [lacunal

15 zinc oxide and aluminum oxide. The catalyst is prepared
by precipitation of the water-soluble salts from aqueous
solution using an alkaline precipitant.

The known catalysts are unsatisfactory in respect
of useful life and activity.

20 It is an object of the present invention to
remedy the abovementioned disadvantages.

We have found that this object is achieved by
novel and improved catalysts prepared by combining
M-Al,0, where M is an element of Group Ib, VIIb or VIII

25 of the Periodic Table of the Elements with tin, lead, an
element of group Ila or IIb of the Periodic Table of the
Elements as oxide or salt or in elemental form and
calcining at 300-1300°C under 0.1-200 bar.

The catalysts according to the invention can be

30 prepared as follows:

The starting material may be a solid oxide which
is wholly' or partly, ie. 1-100%, preferably 10-90%,
particularly preferably 20-70%, by weight, a spinel of
the composition M-Al,0, in an Al,0, matrix, and this can

35 be mixed with the same or higher concentration of tin,
lead, an element of group IIa or IIb of the Periodié
Table of the Elements, as oxide or salt or in elemental
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The_m xi ng can take place, for exanple, by spraying, nmechanical m xing,
stifring or kneading the ground solid of the conposition MAl[err]
preferably in [err], particularly preferably in [err] or preferably by

i mpregnating an unground solid of the comp@si-tion M Al[ & +3- FOFEI4AADE i n
[err] particularly preferably in [err] with a solution of salts of tin,

| ead, an el emenfoBR, gRREPCR1Gined |3 M0t hOPR i RFELemaRly FHO4HS 8 Grent s.

The |iberation gh-theuthempnioMddrathe fosm piod he, el.agrpt O -Poddedavhi ch
as arule leads to_fine: paBt%clﬁ di spersion, ¢ qégﬁ i nduced hy repl acing
the el ement M i REERBTEPIFel U1 n-thePRat ci AT FERR L3R bPHSIETaARG, Hfer

el ement of groupthbapheritbppésstieePeri odic
s The mixing can take place, for example, by
spraying, mechanical mixing, stirring or kneading the
ground solid of the ccmposition M-Al,0,, preferably in
Al,0,, particularly preferably in y-Al,0;, or preferably
by impregnating an unground solid of the composition
10 M-al,0,, preferably in al,0,, particularly preferably in
v-Al,0;, with a solution of salts of tin, 1lead, an
element of group IIa or IIb of the Periodic Table of the
Elements.
The liberation of the element M in the form of
15 the element or oxide, which as a rule leads to fine-
particle dispersion, c¢an be induced by replacing the
element M in the spinel in the calcination step by tinm,
lead, an element of group IIa or IIb of the Periodic
Table of the Elements, in the form of the element, oxide
20 or salt-like compound when the resulting spinel is more
thermodynamically stable than the original spinel
M-Al,0,. _
Suitable as metal M in the starting oxides
M-Al,0, are elements of group Ib, VIIb and VIII of the
~ 25 Periodic Table of the Elements in the +2 oxidation state,
such as Mn?*, Fe?*, Co?*, Ni2* and Cu®*, especially NiZ?*
and Cu?* or mixtures thereof. '
The elements of group IIa or IIb of the Periodic
Table of the Elements can be used in the form of the
30 metal, oxides or salt-like compounds. Examples of salt-
like compounds are carbonates, hydroxides, carboxylates,
halides and oxo anions such as nitrates, nitrites,
sulfites, sulfates, phosphites, phosphates, pyrophos-
phates, halites, halates and basic carbonates, preferably
" 35 carbonates, hydroxides, carboxylates, nitrates, nitrites,
sulfates, phosphates and basic carbonates, particularly
preferably carbonates, hydroxides, basic carbonates and

[
e

“This Sheet ﬁas Been Reraced

il



Table of the Elenents, in the formof the elenent, oxide or salt-like
conpound when the resulting spinel is nore thernodynam cally stable than
the original. spinel MAl[err] Suitable as nmetal Min the starting
oxi des M A1204 are el enents of group Ib, -VBIb and VII1 of.2hed PG/ oIBL6
Tabl e of the Elenents in the +2 oxidation state, such as Mi[err], Fe[err],
Co[err] , N|[ern}taﬁﬁeeu[@m@fenﬁhknn¥nI§h$mférPFléﬁalqn[éﬁﬁFeoﬁQﬁbd%ﬁes

t her eof . 2nThe 8ienEaLs* Ofs B oupk 1R 42+0T ekbhc@h1 i ez k®r aedi gigTakie of
the El emants can . be used in the formof the metal, oxides or salt-Ilike

conpounds. ExanPi&Eugessibhererfre conpounds are carbonates, hydroxides,
carboxyl ates, halides ghe mxeparitdth &ficitips Btataiag, o:ﬁide’ibﬁs-,the

5 composition M-Al,0,, preferably in the form of a spinel,
is  disclosed in, for  example, WO-A-82/00820,
SU-A-426 968, FR-A-2 655 878 and Rev. Chim. 20 (1269)
105-106. It proves advantageous tc impregnate an Al,0,
carrier with a soluble compound such as a salt cf the

10 cation M, eg. a nitrite, mnitrate, sulfite, sulfate,
carbonate, hydroxide, carboxylate, halide, halite or
halate, and subsequently to decompose the anion to the
oxide thermally. Another possibility comprises mixing a
compound such as a salt of the cation R [sic] with an

15 oxygen-containing aluminum ccmpoﬁnd, eg. by drying or in
suspension, especially by spray-drying, compacting the
material, eg. by kneading, where appropriate by adding a
suitable molding aid, molding by extrusion, drying and
subsequently calcining to form the spinel. The calcina-

20 tion caﬁ be carried out at 300-1300°C, preferably
600-1000°C.

'Doping of aluminum oxide carriers with a large
surface area, ie. the formation of mixed oxides,
increases the thermal stability of the carrier (eg.

25 DE-A-34 03 328, DE-A-25 00 548, Appl. Catal. 7 (1983)
211-220, J. Catal. 127 (1991) 595-604). The foreign ions
may additionally contribute to the catalytic activity of
the catalyst. The focllowing elements may be generally
employed for the doping: alkali metals, rare earth

30 metals, S¢, Ti, VvV, Cr, ¥, Zr, B, Si, Ge, P, Bi. The
degree of replacement of aluminum oxide can be, for
example, 0.01-20% by weight.

The particle size of the oxide of the metal M in
the unused catalyst is 1-200 nm, preferably 3-100 nm,

35 particularly preferably 10-50 nm. The particle size can
be determined, for example, by XRD (X-ray defraction
[sic]) or TEM (transmission electron microscopy).
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sul fites, sulfates, phosphites, phosphates, pyrophos- phates, halites,
habat es and basic carbonates, preferably carbonates, hydroxides,

car boxyl at es,

nitrates, nitrites, sulfates, phosphates and basic

carbonates, particularly preferably carbenates, hydroxi deg,. P850743816
carbonates and nitrates, preferably in the +2 oxidation state such as
Zn[err], Merr], Calerfhe SrtakydtamtBafding toeSheciiaventiivhe coptand

My[err] or

10

15

20

25

30

mescopeores ¢ 2-20 nm and macropores of mere than 20 nm
and [lacunal] BET surface areas of 1-350 m?/g, preferably
10-200 m?/g, particularly preferably 25-150 m?/g, and
porosity of 0.01-0.8 ml/g.

The catalysts according te the invention are
suitable, for example, for CO conversion and for methanol
synthesis.

| EXAMPLES
Preparation of the catalyst

EXAMPLE 1

A mixture of 284 g of Puralox® SCF (from Condea),
166 g of Pural® $B (from Condea) and 100 g of CuC (from
Merck) was kneaded with 20 ml of formic acid (dissolved
in 140 ml of H,0) for 0.75 h, extruded to 3 mm extru-
dates, dried and calcined at 800°C for 4 h.

- A CuAl,0,-containing solid with a BET surface
area of 112 m®/g and a bimodal pore radius distribution
with the diameter of 25% of the pores being in the range
10-1 micrometers and of 65% of the pores being in the
range 20-5 nanometers was obtained.

71.4 g of the CuAl,0,-containing solid (water
uptake: 69.1%) were impregnated twice with 49 ml of an
aqueous solution which contained nitric acid (pH 3) and
32.6 g of Zn(NO;), and then left at room temperature for
one hour. The impregnated carrier was dried to constant
weight at 120°C and finally calcined at 600°C for 4 h.

' A ZnAl,0,-containing solid with a BET surface
area of 82 mz/g and an unchanged bimodal pore radius
distribution was cbtained with formation of CuO.

The size of the copper oxide crystallites was

determined using X-rays and is 28 nm.

_
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- 3- mxtur *  The preparation of the starting oxide of the
cohp05|t|4 l“"l erably in the formof a spinel, is di scl osed
in, for -82/ 00820, SU A-426 968, FR-A-2 655 878 and Rev.
Chim 20 (1969) 105 "108. 1t ‘proves advart &jeous to i npr@ghat @05P/42PEE
carrier with a_sol ybl.e compound such as a salt of the cation M eg. a
nitrite, nitralg, ¢ gﬁl"f“ite sul fat e,

1. A catalyst prepared by combining M-Al.0, where M

is an elament of Group Ik, VIIb or VIII of the Periocdic

Table of the Elements with tin, lead, an element of group
5 1IIa or IIb of the Periodic Table of the Elements as oxide

or salt or in elemental form and calcining at 300-1300°C

under 0.1-200 bar.

2. A process for preparing c;talysts, which com-

prises combining oxides of the formula M-Al,0, where M is

10 an element of Group Ib, VIIb or VIII of the Periodic
Table of the Elements with tin, lead, an element of group
IIa or IIb of the Periodic Table of the Elements as oxide
or salt or in elemental form and calcining at 300-1300°C
under 0.1-200 bar.

15 3. A process for preparing catalysts as claimed in
claim 2, wherein the substituent M in the oxides M-Al,0,
is an element of Group Ib, VIIb or VIII of the Periodic
Table of the Elements.

4. A process for preparing catalysts as claimed in

20 claim 2, wherein zinec, magnesium, calcium, strontium or
barium is used as oxide or salt or in elemental form.

5. A process for preparing catalysts as claimed in
claim 2, wherein the compounds of Group Ib, VIIb and VIII
of the Periodic Table of the Elements are oxides of

25 manganese, iron, cobalt, nickel or copper.

J
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car bomat e, hydroxi de, carboxylate, halide, halite or halate, and

s@bsequent ly to deconpose the ani‘an. to the oxide thermally. Another
possibility conprises mxing a conpound such as a salt of the cation Mw th
an oxygen-- contai ni ng al um num conpound, eg. by dryi ngQe%-i A080443BdAsi on,

especially by,spra -gr i.n C cting the materlal eg. by. kneadi ng, V\/nere
appropri ate b@‘gg&ﬁgﬁ éf %&?a‘%’rn%a}ﬁﬁ‘ﬂ‘ig?lg Gl Kﬁﬂ%?ﬁﬁpweéxPYu‘é?’Bhlndryl ng
and subsequenthy 0&IAGi,0nghiexrel of M4 hen SpleaintThe Galoupharb ! iwnrsagrbe

carried out a;3Q0- gfeogggr rﬂe%; fe{gg}%a a’%*g%%ﬁsmle{lﬁa arith Foﬂpl ng of

alum numoxide carriers wth a ar e
m xed oxi des, 1ead, an element of group IIa or IIb of the Periodic

Table of the Elements as oxide or salt or in elemental
form and calcining at 300-1300°C under 0.1-200 bar and
the process for preparing them.

—_—
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i ncreases the thermal stability of the carrier (ie ”ﬁE

dlffractlon) or

00-548, Applp | 7.(1983) 211-220, J. Catal.; ¥oF "1)? 3@514604% rmel £.
forei gn i ong TH§ SKEETtjienggFy Jcontribute to the Ecg{'gf yti¢ acpivaitd. of ptied .o,
catal yst. The fol Repigpel enefts may be general | yi-fe'rrp'-l‘i’c'i’yﬁd}foe tthe. doping:
met al 7 Tare- I's, Sc, Ti, V, O} ¥#,ZigaeB, SisgoGef. B plied ..
The degree of replacenent of al unminum axide canjbe, for exarrpl e, 0.01- 20%
eenReplaced The particle size of the oxideg Q]‘A'I@@F@E@nlﬁl__n,;/
L2

JHMLI s 1-200 nm_ preferably 3- 1001n
rt| B =94l A s tho eX a0 S ~

of the actlvg componegt

The present invention relates to catalysts with
fine-particle dispersion of the active component and to
a process for preparing these catalysts.

WO-A-89/00082 and the citations given therein
describe the preparation of oxide catalysts which contain
Cu, 2n and Al, employing as precursor a Cu-An-Al alloy
which is partly or completely converted into the oxide in
an oxidation step. The catalysts are employed for prepar-
ing methanol.

DE-A-37 17 111 discloses a process for preparing
a copper-contxining catalyet for low-temperature shift
conversion which, besides copper oxide, also contains
zinc oxide and aluminum oxide. The catalyst is prepared
by prec:.pltatlon of the water-soluble salts from aqueous
solut:.on using an alkaline precipitant.

The known catalysts are unsatisfactory in respect
of useful life and activity.

. It is an object of the present invention to
z;emedy the abovementioned disadvantages.

We have found that this object is achieved by
novel and improved catalysts prepared by combining M-Al,0,
where M is an element of Group Ib, VIIb or VIII of the
Periodic Table of the Elements w.ith t1n, lead, an element

of group IIa or 1Ib of the Periodic Table of the Elements

ae; oxide or salt or in elemental form and calcining at
300-1300°C under 0.1-200 bar.
The catalysts according to the invention can be

prepared as follows:
The starting mater:.al may be a solid oxide which

:Ls wholly or partly, ie. 1-100%, preferably 10-90%,

particularly preferably 20-70%, by weight, a spinel of-

the composition M-Al,0, in an Al,0, matrix, and this can be
mixed with the same or higher concentration of tin, lead,

an element of group IIa or IIb of the Periodic Table of_ :

the Elements, as oxide or salt or in elemental form, and

parLIL,UI all_y |J1 Crrtroior—y
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TEM (transm ssion el ectron m croscopy). The catal ysts according to
the invention contain mesopores of 2-20 nm and nmacropores of nore than 20
nm _

-2 -

calcined at 300-1300°C, preferably 500-1200°C, particu-
larly preferably 600-~1100°C, under 0.1-200 bar, prefer-
ably 0.5-10 bar, particularly preferably under atmo-
spheric pressure.
| The mixing can take place, for example, by
spraying, mechanical mixing, stirring or kneading the
ground solid of the composition M-Al,0,, preferably in
Al,0,, particularly preferably in y-Al,0,, or preferably by
impregnating an unground solid of the composition M-Al,Q,,
preferably in Al,O,, particularly.-pi'eferably in v-Al,0,,
with a solution of salts of tin, lead, an element of
group IIa or IIb of the Periodic Table of the Elements.
The liberation of the element M in the form of
the element or oxide, which as a rule leads to £fine-
particle dispersion, can be induced by replacing the
element M in the spinel in the calcination step by tin,
lead, an element of group IIa or IIb of the Periodic
Table of the Elements, in the form of the element, oxide
"or salt-like compound when the resulting spinel is more
thermodynamically stable than the original spihel M-Al,0,.
~ Suitable as metal M in the starting oxides M-Al,;0,
are elements of group Ib, VIIb and VIII of the Periodic
Table of the Elements in the +2 oxidation state, such as
Mn®**, Fe?*, Co?*, Ni?** and Cu?®*, especially Ni?** and Cu* or
‘mixtures thereof.
The elements of group IIa or IIb of the Periodic
Table of the Elements can be used in the form of the
metal, oxides or salt-like compounds. Examples of salt-
like compounds are carbonates, hydroxides, carboxylates,
halides and oxo anions such as nit'rates, nitrites,
sulfites, sulfates, phosphites, phosphates, pyrophos-
phates, halites, halates and basic carbonates, preferably
carbonates, hydroxides, carboxylates, nitrates, nitrites,
sulfates, phosphates and basic carbonates, particularly
preferably carbonates, hydroxides, basic carbonates and
nitrates, preferably in the .+2 oxidation state such as .
Zn?*, Mg?®', Ca?*, Sr?* and Ba?, especially 2Zn* and Mg*' or

A
.
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-4- and have BET surface areas of 1-350 nR/g, preferably 10-200 n2/g,
particularly preferably 25-150 nferr]/g, and porosity of 0.01-0.8 m/g.
The ‘catalysts according to the invention are suitable, for exanple, for CO
conversion and for nethanol synthesis. _ EXAMPLES
Preparation of the catalyst -3 - EXAMPLE 1 A

m xture of 284 g of Puralox[err] SCF (from Condea), 166 g of Pural[err] SB

(from Condegisaihed  HprdofuO (from

The preparation of the starting oxide of the
composition M-Al,0,, preferably in the form of a spinel,
is disclosed in, for example, WO-A-82/00820,
SU-A-426 968, FR-A-2 655 878 and Rev. Chim. 20 (1969)
105-106. It proves advantageous to impregnate an Al,0,
carrier with a soluble compound such as a salt of the
cation M, eg. a nitrite, nitrate, sulfite, sulfate,
carbonate, hydroxide, carboxylate, halide, halite or
halate, and subsequently to decompose the anion to the
oxide thermally. Another possibility comprises mixing a
compound such as a salt of the cation M with an oxygen-
containing aluminum compound, eg. by drying or in sus-
pension, especially by spray-drying, compacting the
material, eg. by kneading, where appropriate by adding a
suitable'molding aid, moldiﬁg by extrusion, drying and
subsequently calcining to form the spinel. The calcina-
tion can be carried out at '300—1300°C, preferably
600-1000°C. '

_ Doping of aluminum oxide carriers with a large
surface area, ie. the formation of mixed oxides,
increases the thermal stability of the carrier (eg.
DE-A-34 03 328, DE-A-25 00 548, Appl. Catal. 7 (1983)
211-220, J. Catal. 127 (1991) 595-604). The foreign ions
may additionally contribute to the catalytic activity of
the catalyst. The following elements may be generally
employed for the doping: alkali metals, xrare earth
metals, S¢, Ti, VvV, Cr, ¥, 2r, B, Si, Ge, P, Bi. The
degree of replacement of aluminum oxide can be, for
example, 0.01-20% by weight.

The particle size of the oxide of the metal M in

the unused catalyst is 1-200 nm, preferably 3-100 mm,

particularly preferably 10-50 nm. The particle size can

" be determined, for example, by XRD (X-ray diffraction) or
TEM (transmission electron microscopy) . ,

The catalysts according to the invention contain

mesopores of 2-20 nm and macropores of more than 20 nm

This i_s the replacofnent sheet
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Merck) was kneaded with 20 ml of formc acid (dissolved in 140 m of
Herr]O for 0.75 h, extruded to 3 mmextru- dates, dried and cal ci ned at
800[err]C for 4 h. A CuAl[err]-containing solid with a BET surface
area aof 112 nferr]/g and a binodal pore radius distribution with a dianeter
of 25% of the pores being in the range 10-1 mcronmeters and of 65% of the
pores being in the range 20-5 nanoneters was obt ai ned. 71.4 g of

t he CuA[err] containing solid (water uptake: 69.1% were inpregnated tw ce

with 49 m ammemsgh%hea Whi-hls CE aiD8HoNint ) ¢ ik} and
32.6 g of Zn and then left at roomtenperature for %pe hour The

NCLerr
i npr egnat ed* PeF’(@s PREeLFBlabhy: preferably 25-150 m
porosity of 0.01-0.8 ml/g.

The catalysts according to the invention are
suitable, for example, for CO conversion and for methanol

synthesis.
EXAMPLES
Preparation of the catalyst
EXAMPLE 1

A mixture of 284 g of Puralox® SCF (from Condea),
166 g of Pural® SB (from Condea) and 100 g of CuO (from
Merck) was kneaded with 20 ml of formic acid (dissolved
in 140 ml1 of H,0) for 0.75 h, extruded to 3 mm extru-
dates, dried and calcined at 800°C for 4 h.

A CuAl,0,-containing solid with a BET surface area
of 112 m*/g and a bimodal pore radius distribution with a
diameter of 25% of the pores being in the range
10-1 micrometers and of 65% of the pores belng in the
range 20-5 nanometers was obtained.

71.4 g of the CuAl,0,-containing solid (water
uptake: 69.1%) were impregnated twice with 49 ml of an
aqueous solution which contained nitric acid (pH 3) and
32.6 g of Zn(NO,), and then left at room temperature for
one hour. The impregnated carrier was dried to constant
weight at 120°C and finally calcined at 600°C for 4 h.

A ZnAl,0,-containing solid with a BET surface area
of 82 m?/g and an unchanged bimodal pore radius distribu-
tion was obtained with formation of CuO.

The size of the copper oxide crystallites was
determined using X-rays and is 28 nm.



meighLﬁaLﬁigngiilgéggg+IinaIIy cal cined at 600[err]C for 4 h. A
ZnAl [err]-containi id with a BET surface area of 82 nferr]/g and an
unchanH"i"r' radius distribu- tion was obtained with formation of
CuO. m I%Hi f the copper oxide crystallites was determ ned using
X-rays andti g :

-5 -

We claim:

1. A catalyst prepared by combining M-Al,0, where M
is an element of Group Ib, VIIb or VIII of the Periodic
Table of the Elements with tin, lead, an element of group
IIa or IIb of the Periodic Table of the Elements as oxide
or salt or in elemental form and calcining at 300-1300°C
under 0.1-200 bar. _

2. A process for preparing catalysts, which com-
prises combining oxides of the formula M-Al,0, where M is
an element of Group Ib, VIIb or VIII of the Periodic
Table of the Elements with tin, lead, an element of group
IIa or IIb of the Periodic Table of the Elements as oxide
or salt or in elemental forﬁ and calcining at 300-1300°C
under 0.1-200 bar.

3. A process for preparing catalysts as claimed in
claim 2, wherein the substituent M in the oxides M-Al,0,
"is an element of Group Ib, VIIb or VIII of the Periodic
Table of the Elements. '

4. A process for preparing catalysts as claimed in
claim 2, wherein zinc, magnesium, calcium, strontium or
barium is used as oxide or salt or in elemental form.

5. A process for preparing catalysts as claimed in
claim 2, wherein the compounds of the elements of Group
Ib, VIIb and VIII of the Periodic Table of the Elements
are oxides of manganese, iron, cobalt, nickel or copper.

This is the replacement sheet
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Ve craim I A—catal yst prepared by conbi ni ng M Al[
él enenﬁssplget@%ﬂl Ml b or VITl of t he' Periodi c Tabl e

with ti

El en‘enLBl!H’M in elemental form and cal cining

300- 13 0. 1-200 bar. 2. A process for preparing

catal ysts, which com - 6 -

~—where Mis an
THhEHEE B FASt BEEY

tl%m"emant of group Ila or Ilb of the Pefiodi cREFapbey of t
salt or

CATALYSTS WITH FINE-PARTICLE DISPERSTION
OF THE ACTIVE COMPONENT

Abstract of the Disclosure: Catalysts prepared by combin-
ing M-Al,0, where M is an element of Group Ib, VIIb or
VIII of the Periodic Table of the Elements with tin,
‘lead, an element of group IIa or IIb of the Periodic
Table of the Elements as oxide or salt or in elemental
form and calcining at 300-1300°C undexr 0.1-200 bar and
the process for preparing thém.
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e ‘WOo5FB-3 Tros

pri ses conbining oxides. of the formula MAL[err] iwheREPMLEMENTESMRETS OlsG
Gwoup 1b, VIlb or VIII of the Periodic Table af t;hge% ‘eienies: gkl . i M noeeg -
| ead, - ah el ement of group Ila or Ilb of the Peripdiic-Fablie of »t:he Elgngnis =~
as oxide or salt or in elenental formand cal cinfng ‘&t+80Q:1300[err],C idei
0.1-200 bar. 3 A process for preparing cathl¥stsvas clai; in.claln

‘Ib, VIlb or VIIl of the Periodic Table of the El T8 Of RECET ,gt;‘t)%ess
f -p-'zli-- 1m

N > in elenental form

: ' . ; . : u:ied 4 0, C a@L@ =
2, wherein the substituent Min the oxides MAL[prr] is an elefrent of * p-
E@ﬁl

for preparing catalysts as clainmed._ in claim._2, WErESr—2+Re—ABagnesotim: .-
cal clum st ront CARALKSTS MIF, HIBLY D15PERSED ACTIVE,

The present invention relates to catalysts with
fine-particle dispersion of the active component and to
a process for preparing these catalysts.

WO-A-89/00082 and the citations given therein
describe the preparation of oxide catalysts which contain
Cu, Zn and Al, employing as precursor a Cu-An-Al alloy
which is partly or completely converted into the oxide in
an oxidation step. The catalysts are employed for prepar-

o ing methanol.

\J DE-A-37 17 111 discloses a process for preparing
a copper-containing catalyst for low-temperature shift
conversion which, besides copper oxide, also contains
zinc oxide and aluminum oxide. The catalyst is prepared
by precipitation of the water-soluble salts £rom agueous
solution using an alkaline precipitant.

The known catalysts are unsatisféctory in respect
of useful life and activity. '
' It is an object of the present invention to
femedy the abovementioned disadvantages.

. We have found that this object is achieved by
novel and improved catalysts prepared by combining M-Al.O,
where M is an element of ‘Group Ib, VIIb or VIII of the
Periodic Table <of the Element.é wath tiﬁ, lead, an element
of group IIa or IIb of the Pei’iodic Table of the Elements
as oxide or salt or in elemental form and calcining at
300-1300°C under 0.1-200 bar. _,

- The catalysts according to the invention can be
prepared as follows: . '
, The starting material may be a solid oxide which
is wholly or partly, ie. 1-100%, preferably 10-90%,
particularly preferably 20-70%, by weight, a spinel of
the composition M-Al,0, in an AI;O, matrix, and this can be
mixed with the same or higher concentration of tin, lead,
an element of group IIa or IIb of the Periodic Table of

the Elements, as oxide or salt or in elemental form, and
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5. A process for preparing catalysts as claimed in claim2, wherein
t he cenpounds of the el ements of @woup Ib, VIlb and VI1I of the Periodic
Table of the Elenents are oxides of manganese, iron, cobalt, nickel or
copper.

'CATALYSTS WITH HIGHLY DISPERSED ACTIVE COMPONENTS

Abstract of the Disclosure: Catalysts prepared by combin-
ing M-Al,0, where M is an element of Group Ib, VIIb or
VIII of the Periodic Table of the Elements with tin,
lead, an element of group IIa or IIb of the Periodic
U - Table of the Elements as oxide or salt or in elemental
' form and calcining at 300-1300°C under 0.1-200 bar and
the process for preparing them.
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