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Claim

1.

Support for catalytic converter for the treatment

of exhaust gases from internal combustion engines of the
type including a base coated with a porous layer onto

which is impregnated a catalytically active phase,
characterised in that the porous layer includes alumina,

at least one oxide of rare earth and a compound of spinel

type of specific surface area at least equal to 50
2

.

m /g wherein the spinel type compound complies with

the general formula:

MXm2o .

2 4

where :
M1 represents a divalent metallic element chosen
within the group that includes magnesium, zinc, cobalt or
nickel;

M

2

.
represents aluminium.

. . ./2

(11) AU-B-31378/89
616741
(10)
11.

Catalytic converter including a catalytic converter

support in accordance with one of the previous claims
characterised in that it includes a catalytically active

phase that is impregnated onto the porous layer of the
support, the said catalytically active phase including at

least one precious metal chosen within the group

including platinum, palladium, rhodium,
16.

irridium.

Procedure for the manufacture of a catalytic

converter in accordance with one of claims 11 to 15

characterised in that it consists of :
mixing a suspension of alumina with the spinel type

compound
acidifying the mixture to a pH lower than 4

coating the base with this solution
drying and calcinating the coated p roduct

depositing „ precursor of cerium
drying and calcinating the product obtained

and impregnating a catalytically active phase.
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CATALYTIC CONVERTER FOR TREATMENT OF EXHAUST GASES

The present invention is related to a catalytic converter for the treatment of exhaust

5

gases from internal combustion engines, as well as a procedure for its manufacture.
It pertains in particular to a catalytic support for monolithic type, the inert and rigid
base of which is coated with a layer of porous material, and a catalytic converter obtained by

impregnation of this support with catalytically active elements.
In the field of treatment of exhaust gases from internal combustion engines, in the

10

presence of catalytic converter, catalytic converters referred to as monolithic are usually

used. These catalytic converters include a rigid and inert support onto which is deposited a
° °° ■”*

layer of porous material, such as for instance alumina, this layer then being impregnated with

,,

°

catalytically active elements. A manufacturing procedure for such a catalytic converter, and

°‘'on%i5

more particularly for the catalytic support coated with a porous layer, is described, in

particular, in the Europeanpatent n° 73703. Thus, this procedure permits the laying down,
O

Q

„, ,,
<5

0

°

onto a monolithic base made of metal or refractory ceramic, of a layer of porous material, for
O

example, alumina.

0

This procedure also provides for the partial substitution of alumina by other metallic

;·,
*
,·
<4

20

oxides.

1

In other respects, it is known that when rare earth oxides, and in particular ;erium

s ,,
£4 S
'‘

oxide, are added to the alumina forming the porous coating, it improves the thermal liability

ζ’α··,
u
e

and the efficiency of the catalytic converter. This effect is of importance in the field of

treatment of exhaust gases from internal combustion engines, where catalytic converters are

25

subjected to high temperatures.

j oSupports of monolithic catalytic converter the porous coating of which is constituted

of a metallic aluminate of spinel structure, such as magnesium aluminate, have also been

6,
β © a a 4 a

‘

proposed. However, while having a suitable thermal stability, these coatings present the

*

major disadvantage of having a very small specific surface area only permitting, therefore,

30

the laying down of a very small quantity of catalytically active elements, thus decreasing in

particular the life time of these catalytic converters.

Presently known catalytic converters have the disadvantage of being very sensitive
to the presence of sulphur or sulphide compounds in the exhaust gases. Indeed, the sulphur

acts as a poison and decreases substantially the life time of these catalytic converters.

35

With the aim in particular of redressing these disadvantages, the applicant proposes

a support for catalytic converter and a catalytic converter for the treatment of exhaust gases
from internal combustion engines presenting a good thermal stability, and tolerating the
presence of sulphur or sulphide compounds in exhaust gases.

By "tolerating the presence of sulphur", one means that the life time of the catalytic

2

converter is little or not affected by this element.

To this end, the invention proposes a support for catalytic converter, in particular for
catalytic converter for the treatment of exhaust gases from internal combustion engines,
including a base coated with a porous layer onto which is impregnated a catalytically active

5

phase, characterised in that the porous layer includes alumina, at least one oxide of rare
earth and a compound of spinel type of specific surface area at least equal to 50 m2/g.

By compounds of spinel type are meant mixed metallic oxides complying with the
general formula :

10

M1 M2 04
2·

where :

Ml represents a divalent metallic element chosen within the group that includes Zn,
Ni, Mg, Co.
0

M2 represents aluminium.

I

According to a preferred characteristic of the invention, the divalent metallic element

15

M"1 is nickel and cobalt.

Spinels suitable to the invention are spinels of a specific surface area greater than

50 m2/g, advantageously between 50 m2/g and 300 m2/g.
Examples of such spinels, well suited to the invention, are : magnesium, zinc and
ί

nickel based spinels.

20

In other respects, these spinels may be prepared, for example, by impregnation of

an alumina of large specific surface area with a solution of divalent metal salt. The

impregnated product is then dried and calcinated at a temperature lower than 1000°C. The
product obtained is ground to obtain a particle size suitable for the coating of a base.

According to another characteristic of the invention, the composition, by weight, of

25

the porous layer is as follows :
- alumina

15% to 40%

- oxides of rare earths

1 % to 25 %

- spinel type compound

35 % to 84 %

The preferred formulation is :

30

- alumina

20 % to 40 %

- oxides of rare earths

5 % to 20 %

- spinel type compound

40 % to 75 %

All concentrations are expressed as percentages, by dry weight, after calcination at
1000OC for 4 hours, unless otherwise specified.

35

Oxides of rare earths suitable to the present invention are oxides of metallic

elements selected from the group of lanthanides and cerium, cerium oxide being the
preferred oxide.
Suitable alumina are all those that are usually used in catalysis, in particular as a

base, and for example, alumina obtained by dehydration, in a stream of hot gases, of

3

hydrated alumina such as hydrargillite.
It is also possible to use alumina obtained in the form of a gel, for example, by
carbonic precipitation.

The invention also pertains to a catalytic converter for the treatment of exhaust

gases from internal combustion engines, a support for catalytic converter according to the
invention, and a catalytically active phase deposited onto the porous layer of the base.
Catalytic converters used for the treatment of exhaust gases from internal

combustion engines are classified according to two categories depending upon their activity.
A first category is referred to as catalytic converters of oxidation since they catalyse

the oxidation of unburnt hydrocarbons and carbon monoxide contained in the gases, the

second category is referred to as multifunctional since they permit the elimination of the
three main type of polluting compounds contained in exhaust gases, i.e. unburnt

«
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hydrocarbons, nitrogen oxides and carbon monoxide.
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Multifunctional catalytic converters generally include, as components of the

15

catalytically active phase, one or several precious metals possibly associated with one or
several additional metals such as, for example, nickel, iron, zirconium, vanadium, chromium,

Oft
co
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O

cerium, tungsten, manganese, tin, germanium, cobalt, uranium, rhenium or the rare earths.

Thus, by way of example, the European patent no 27069 describes a catalytic

converter including a support based on a refractory oxide and a catalytically active phase
constituted of cerium, iron, and of at least one metal taken from the group that includes

iridium and rhodium, and one metal taken from the group that includes platinum and
palladium.
The European patent n° 54472 describes a multifunctional catalytic converter

including a honeycomb inert base coated with a layer or film of refractory oxide, the active

25

phase being made of copper, cerium or iron, of at least one metai taken from the group that
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includes platinum and palladium and of at least one metal taken from the group that includes

o
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iridium and rhodium.

"

The active phase is deposited or impregnated uniformly onto the surface of the

monolithic support by means of a solution of precursors of the elements of the active phase.

30

With respect to catalytic converters of oxidation, they usually include one or several

metals of the platinum type such as platinum and palladium and possibly one or several
additional metals such as nickel, iron, zirconium, vanadium, chromium, cerium, tungsten,

manganese, tin, germanium, cobalt, uranium, rhenium, the rare earths.

The catalytic converters described in the applicant’s European patents n° 100 267

35

and 145 584 may be mentioned as examples.

Other examples of multifunctional or oxidative catalytic converters are given in the
applicant’s European patents no 60 740,126 676 and 170 588.

Suitable bases for the invention are refractory bases such as, tor example, bases

that are metallic or made of ceramic.

4

Suitable bases for the invention are especially the bases that are metallic or made of

ceramic.
Ceramic bases are, for example, those including as main material cordierite,

alumina, mullite, porcelain, carbides of boron or silicon.

5

Suitable metallic bases are, especially, those obtained from alloys of iron, nickel and

chromium or those obtained from alloys of iron, chromium, aluminium and cobalt such as
those known under the brand name KANTHAL, or those obtained from alloys of iron,

chromium, aluminium and yttrium known under the brand name FECRALLOY. The metal

may also be carbon steel or simply cast iron.

10
ο
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heating in oxidative atmosphere with conditions of duration and temperature such as to

to

o

ο

The metallic bases that are aluminium based may be advantageously pretreated by

C «

enable the formation, from the aluminium contained in the alloy, of a superficial layer of
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aluminium oxide. When carbon steels or cast iron are used, they may also be pretreated by
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tempering of the iron or of the steel covered with an aluminium layer to obtain a coating with
15

an aluminium/iron diffusion layer.

ο

©

Within a preferred mode of realisation of the invention, the structure of the rigid base
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is advantageously a honeycomb cellular structure the shape of which may possibly be

hexagonal, tetragonal, triangular or corrugated, it must permit the passing of gases within the
lit!
ί
4
4
4 1
i

channels or conduits formed during their making by extrusion, lamination, solidification of
20

4

elements in the shape of sheet etc.

it

The invention also pertains to a procedure for the manufacture of a catalytic
ι e
β β
to
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«
ο

converter such as that described previously.
According to a first variant, this procedure consists of mixing a suspension of

alumina with a compound of spinel type, acidifying the mixture to a pH between
ο
ο
Q
Ο G 4

Οο
Ο

25

approximately 0,2 and approximately 4,5, then coating the base with this solution, drying and

Ο

calcinating the coated product and finally depositing, prior to drying and calcination, a

Ο
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precursor of cerium onto the said base, then impregnating with solutions of precursors of the
elements that constitute the active phase.

According to a second variant, the base is coated with a suspension of alumina, then

30

calcinated. A solution containing a precursor of the divalent metal of the spinel is

impregnated onto the layer of alumina, which is then calcinated to form the spinel.

The calcination temperature is lower than 1000OC. The cerium precursor is then
deposited as in the first variant.

According to a third variant, the cerium precursor is directly added to the suspension

35

of alumina and spinel type compound, prior to coating the base.
As cerium precursor, cerium salts that decompose, when heated, into cerium oxide

such as cerium nitrates, carbonates, acetates, oxalates, oxyhydroxide, may be used.

According to a preferred mode of realisation of the invention, the cerium precursor is

a colloidal solution of cerium oxyhydroxide.

5

'

The third variant permits the elimination of the step of impregnation or laying down of
cerium onto the alumina coating, which simplifies considerably the procedure both practically
and economically.

Furthermore, the use of a colloidal solution of cerium oxyhydroxide permits the
5

improvement of the structural characteristics of the porous layer and that of oxygen storage

capacity.

Other aims, details and advantages of the invention will appear more clearly upon
viewing the examples given, only by way of indication, below.

10

EXAMPLE 1: Past technique - preparation of a catalytic converter (A)
A binding material and a charge of alumina are prepared in accordance with the
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procedure described in the European patent application n° 73703.

The alumina binding material is prepared according to the following procedure: 5000

g of alumina, obtained by dehydration in a stream of hot gas at 800°C for 0,5 second, are

15

introduced in an autoclave containing a solution of nitric acid of pH = 1. The suspension is

heated for 4 hours at 1800C. The suspension obtained, which forms the alumina binding
material, is dried by atomisation at 105°C. The powder obtained shows, on X-rays analysis,
a fibrillar boehmite structure.

Part of this powder is calcinated in air at 600°C for 2 hours to obtain the charge of

20

alumina.
200 g of alumina binding material in the form of powder are dispersed into 2000 cm3
of distilled water. 800 g of charge of alumina are added to this dispersion. The viscosity of

t> 3 ft -j
O ©
0
o
o

the suspension obtained is 25 mPas. This suspension (I) is used for coating a ceramic
monolithic structure of 1,98 liter, sold by the CORNING Company, and presenting 62 cells

Q
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per cm2. The 1,98 liter monolith is dipped in the suspension at pH = 3,4, containing 30 % by

weight of alumina. The monolith is drained to completely empty the channels, then dried and
calcinated at 600OC for 3 hours.
The coated monolith is then immersed into an aqueous solution of cerium nitrate,

then drained, dried at 150°C and calcinated at 700°C for 3 hours. The cerium nitrate

30

concentration of the solution is such that, after immersion and calcination, the monolith
contains 6 %, by weight, of cerium oxide with respect to the porous layer coating of the

monolith. The base is then impregnated by dipping into an aqueous solution of
hexachloroplatinic acid. The hexachloroplatinic acid concentration is such that the monolith
is impregnated with 2 g of platinum. After 30 minutes exposure, the monolith is dried at

35

150°C, then activated at 500°C for 3 hours in a calcination furnace.
Catalytic converter (A) thus prepared contains, by weight and with respect to the

monolithic catalytic converter, 0,2 % platinum and 1,2 % cerium oxide.

6
EXAMPLE 2: Past technique - preparation of a catalytic converter (B)
200 g of binding alumina (2), commercialised by RHONE-POULENC CHIMIE

Company under the commercial reference EGB 200, are dispersed into 2000 cm3 of distilled
water. 800 g of calcinated charge of alumina (2), commercialised by the CONDEA Company

5

under the brand name PURALOX(R), are added to this dispersion. 281 g of cerous nitrate

are introduced in the suspension of alumina. The viscosity of the suspension obtained is 65
mPas. This suspension is used for coating a ceramic monolithic structure of 0,933 liter, sold

by the CORNING Company, and presenting 62 cells per cm2. The monolith is dipped in the
suspension at pH = 3,1.

10

The coated monolith is drained to completely empty the channels, then dried and

calcinated at 600OC for 3 hours. The monolith so coated contains 2,8 %, by weight, of
cerium oxide with respect to the porous layer coating. The base is then impregnated by

dipping into 160 ml of an aqueous solution of hexachloroplatinic acid, palladium chloride and

hydrated rhodium trichloride containing 0,5 g platinum, 0,5 g palladium and 0,05 g rhodium.

15

The base is then activated as in Example 1.

'T

Catalytic converter (B) thus prepared contains, by weight and with respect to the

/

monolithic catalytic converter, 0,1 % platinum, 0,1 % palladium, 0,01 % rhodium and 0,46 %

cerium oxide.

’’ 20

/

EXAMPLE 3: Past technique - preparation of a catalytic converter (C)
A spinel of nickel and alumina is prepared according to US patent 4 274 981. 300

grams of Prolabo nickel oxide are mixed with 410 grams of CONDEA alumina,

commercialised under the brand name Dispural(R), of specific surface area equal to 170
m2.g-1. The respective mean particle sizes of these two oxides are 13,5 micrometers and 17
25

micrometers. The mixture of these two powders is heated to a temperature of 1400°C, in a
furnace, for a period of 20 hours. After thermal treatment, the mixture of the two powders,

initially grey, turns to a deep blue color. X-ray diffraction analysis reveals that an aluminate of

*

nickel that still contains nickel oxide NiO has been produced. This aluminate is then washed
with 1 liter of a 0,1 N nitric acid solution, then with 2 liters of deionised water. The cake thus

30

washed is dried at 300°C for 12 hours, then ground to obtain a mean particle size of 17
micrometers.
The characteristics of the texture of the aluminate are such that the product is

relatively compact (total porous volume of 0,21 cm3.g-1 and very small specific surface area,
less than 1 m2.g-1).

35

A monolith coating suspension is prepared, as in Example 1, according to the US
patent 4 274 981 already referred to. CONDEA DISPURAL(R) 10/3 alumina of specific
surface area equal to 29;' m2.g-1 is dispersed in deionised water so as to obtain a sol
containing 10 %, by weight, of alumina. This sol is stabilised by the addition of 2 % of acetic

acid. A suspension is then prepared by adding, to 250 cm3 of deionised water, 300 grams of

if

7

this stabilised sol, 45 grams of AI(NO3>3, 9H2O, and finally 500 grams of nickel aluminate
prepared according to the patent quoted in reference. The viscosity, at the end of one hour

of stirring, of the suspension obtained is 1055 mPas.

The dry extract of this suspension contains 7 % alumina and 93 % nickel aluminate.

5

A cordierite monolith of a volume of 0,933 liter, commercialised by CORNING, and
containing 62 cells per cm2 of cross section is coated with the prepared suspension,

according to the procedure described in US patent 4 274 981 quoted in reference. In view of

the high viscosity of the suspension, coating is difficult and results in the plugging of 13 % of
the monolith conduits.

10

The weight of the coating laid onto the monolith is 40 grams.

The assessment of the textural characteristics of the coating reveals a specific

surface area of 15 m2.g-1, which is very low and does not permits a good distribution of
precious metals on such a support.

The monolith coated with a spinel of nickel and aluminium is then dipped into an

aqueous solution of cerous nitrate.
It is then drained, dried at 150°C and calcinated at 700OC for 3 hours. The cerium

nitrate concentration of the solution is such that, after impregnation and calcination, the

monolith contains 10 %, by weight, of cerium oxide with respect to the porous layer coating.
The base in then impregnated by dipping into an aqueous solution of hexachloroplatinic acid
α
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Ο

and hydrated rhodium trichloride. The hexachloroplatinic acid and hydrated rhodium
trichloride concentrations are such that the monolith is impregnated with 1 g of platinum and

0

0,05 g of rhodium. After 30 minutes exposure, the monolith is dried at 150°C, then activated
Ο
Ο

at 500OC for 3 hours in a calcination furnace.
Catalytic converter (C) thus prepared contains, by weight and with respect to the

monolithic catalytic converter, 0,2 % platinum, 0,01 % rhodium, 2 % cerium oxide and 6,10
% nickel.

EXAMPLE 4: preparation of a catalytic converter (D) according to the invention
A solution of nickel nitrate is prepared, by dissolving 2,837 grams of RECTAPUR(R)

30

Ni(NC>3), 6H2O, in deionised water. This solution is used to impregnate, under dry

conditions, 5000 grams of alumina beads, commercialised by RHONE-POULENC CHIMIE
Company under the commercial reference SCM 129X, of specific surface area 184 m2.g-1.
The impregnated product is dried at 11O°C, calcinated at 900OC for 6 hours then ground.

Quantitative X-ray diffraction analysis shows that the product obtained only contains nickel

35

aluminate, and that the mean size of the crystallites is approximately 6,2 nanometers. The

specific surface area of this aluminate is 92 m2.g-1, and its total porous volume is 0,72
cm3.g-1.

A coating suspension is prepared by mixing in an aqueous solution 25 parts of an
alumina capable of being digested, commercialised by RHONE-POULENC CHIMIE under

8
the commercial reference EGB 200, with 75 parts of the nickel aluminate prepared above.
Nitric acid is added to the suspension to obtain a ratio HNO3/AI2O3 + Aluminate of 0,9 %.
The suspension obtained, of a density equal to 1,360 g/l, is then ground in a microbead

grinder. After grinding, the viscosity of the suspension is 16,1 mPas.
A monolithic support, commercialised by Corning, similar to the support used in

5

Example 2, is coated with this suspension according to the operative protocol described in
French patent application n° 2 512 004. Following drying and calcination, a base that is

covered with a coating of 96,5 grams is obtained.

This coating itself contains 75 % of nickel aluminate. The assessment of the textural

10

characteristics of the coating gives the following values : specific surface area of 130 m2.g"1,

total porous volume of 0,66 cm3.g-1.
0

c o

A colloidal suspension of cerium oxyhydroxide is prepared, according to, for

■■·.
0

0

example, the procedure described in the French patent no 2 416 867, by attacking 100

0
000

grams of cerium hydroxide at 77,9 % cerium oxide, from Rhone-Poulenc Chimie, with 120 ml

r o

0 0
.

0
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of an aqueous solution of nitric acid 0,75 N.

O O f C r> 0
G
-

0 0
0
.
D

The mixture is then heated to 70°C for 10 minutes while stirring. The precipitate of

e O

cerium hydroxide that forms during this reaction is separated from the supernating solution,

■3

then dispersed in 200 ml of distilled water to form a colloidal suspension. The characteristics

of the cerium hydroxide suspension thus obtained are as follows: CeO2 concentration = 325
g/l, mean size of the cerium hydroxide colloids = 16 nm, pH of the suspension = 1,1.

The coated base is dipped into the colloidal suspension of cerium. The cerium
concentration of the colloidal suspension is adjusted so that after immersion and calcination,

the monolith contains 10 g of cerium oxide.

The monolith is then drained, dried at 150°C then calcinated at 700°C for 3 hours.
The monolith is then impregnated by dipping into 160 ml of an aqueous solution of

25

Q
O
Q

A
(J
>3

0ΡΙ· ·.:

:

:

hexachloroplatinic acid and hydrated rhodium trichloride containing 1 g of platinum and 0,05
g of rhodium.
The catalytic converter is activated as in Example 1.
Catalytic converter (D) thus prepared contains, by weight and with respect to the

monolithic catalytic converter, 0,2 % platinum, 0,01 % rhodium, 2 % cerium oxide and 4,8 %
nickel.

EXAMPLE 5: preparation of a catalytic converter (E) according to the invention
A ceramic monolithic base of 0,933 liter is coated with alumina according to the
procedure described in Example 1.
The coated monolith is then immersed in an aqueous solution of nickel nitrate, then

drained, dried at 110OC and calcinated at 900OC for 6 hours. The nickel nitrate concentration

of the solution is such that after immersion and calcination, the monolith contains 75 %, by

weight, nickel aluminate with respect to the porous layer coating.

9

The base is then impregnated by dipping into 160 ml of a colloidal suspension of

cerium prepared as in Example 4, the concentration of which is adjusted so that following
impregnation and calcination at 400θΟ, the monolith contains 5 %, by weight, cerium oxide

with respect to the porous layer.
The base is then impregnated by dipping into 160 ml of an aqueous solution of
hexachloroplatinic acid, palladium chloride and hydrated rhodium trichloride containing 0,5 g

platinum, 0,5 g palladium and 0,05 g rhodium.

The catalytic converter is activated as in Example 1.

Catalytic converter (E) thus prepared contains, by weight and with respect to the

10

monolithic catalytic converter, 0,1 % platinum, 0,1 % palladium, 0,01 % rhodium, 1 % cerium
oxide and 4,8 % nickel.

EXAMPLE 6: preparation of a catalytic converter (F) according to the invention

' '’

t

r

A suspension (6) is prepared by mixing in an aqueous solution 911 g of nickel

« '<<<
»

e a

I '

15

aluminate prepared as in Example 4, 427 g of alumina commercialised by RHONE-

POULENC CHIMIE under the commercial reference EGB 200 and 1,628 cm3 of a colloidal
0

o

cerium aqueous solution prepared as in Example 4.

««o»■> t

’

'

Nitric acid is added to obtain a suspension viscosity of 25,2 mPas. A ceramic
monolith of 0,933 I, commercialised by CORNING and presenting 62 cells per cm2, is used

' ί' ■ 20

to be coated with the suspension so prepared. The support previously mentioned is drained

■,

so that its channels are emptied, dried then calcinated at 600°C for 1,5 hour. The deposit

,

obtained is of 125 g/l. The cerium concentration of the suspension is such that, following

immersion and calcination, the monolith contains 10 % cerium (expressed as CeO2) within
the porous layer coating. This monolithic support has a specific surface area of 34 m2.g-1
25
o

area and of 0,63 cm3.g-1 total porous volume, contains 50 % nickel aluminate.

44

0 ύ O

and a total porous volume of 0,31 cm3.g'1. The coating, itself of 118 m2.g·1 specific surface

'>

Base (F) is then impregnated with 160 ml of a solution of hexachloroplatinic acid and

’
c.

»

palladium chloride containing 0,5 g platinum and 0,5 g palladium. The catalytic converter is
then activated as in Example 1.

Catalytic converter (F) thus prepared contains, by weight and with respect to the

30

monolithic catalytic converter, 0,1 % platinum, 0,1 % palladium, 2 % cerium oxide and 3,3 %

nickel.

EXAMPLE 7: activity of the various catalytic converters, measured on synthetic mixture

35

The present Example presents the results obtained for the purification of CO, CgHg
and ΝΟχ from a synthetic mixture with the various catalytic converters (A), (B), (C), (D), (E)
and (F) described in Examples 1 to 6, respectively.

The performances of the catalytic converters described in Example 1 to 6 and the
contents of sulphur deposited are determined after a 2 hours wearing period at 750OC under

.4

10

gasous delivery of 300 l/hour of a synthetic mixture containing 1 % SOg, 4 % oxygen and 95

% nitrogen.

The contents, by weight, of sulphur deposited on each catalytic converter are
determined by X-ray fluorescence analysis of samples from catalytic converters (A), (B), (C),

5

(D), (E) and (F) after the wearing period, and obtained by grinding of the samples down to 50
pm.
The performances of the catalytic converters described in Example 1 to 6 are

determined according to the method described below.

10

-

Measurement of performances under thermal cycle of 200 to 50QQC

The catalytic converter sample is brought beforehand to a temperature of 200°C on
a measurement bed and subjected to a gasous current of constant delivery rate of the

following composition :

15
t

-CO

1,5

%

- o2

0,75

%

-H2O

13

%

-C3H6

0,04

%

- NOX

0,2

%

-CO2

13

%

- Nitrogen

balance

i

20

The gasous delivery rate is so defined that the hourly volumic speed in the catalytic

0

converter is 100.000 cm^.h-1.

The principal of the multifunctional test used is the following:

-

4 «

β

i

The catalytic converter is heated to a given temperature Ti, for example

• < a

25
1

© ο a
a

200°C, and the ΟβΗβ content, CO content and NOX content are determined, using

respectively gasous chromatography, a specific analyser of brand COSTA and a
specific analyser of brand THERMOELECTRON, in the gas at the reactor outlet. The

percentages of conversion obtained on the catalytic converter examined at entry

temperature Tj are calculated from the equations:

ί

30
% initial CO - (% measured CO) T-j

x 100

CO (% conversion) T1 =
% initial CO

I

11

% initial C3Hg - (% measured C3Hg) T-j

C3H6 (% conversion) T1 =

----------------------------------------------------------

x 100

% initial C3H6

% initial NOX - (% measured NOX) Tj

5

x 100

ΝΟχ (% conversion) T1 =
% initial ΝΟχ

The catalytic converter is then heated from 200°C to 500OC over a period of 1

10

hour, the temperature being linearly programmed, and the conversion

percentages of CO, C3H6 and ΝΟχ are determined in a continuous manner.

The efficiencies of the catalytic converter with respect to the oxidation of CO
and C3H6 and the reduction of nitrogen oxides are calculated from equations
Ϊ
S

9

9

of the following type :

6

r
)

OC
« C
td
O
t
0

T=500°C

E CO%= 100

% CO conversion

/

T= 200OC

eee«
9
β
G
<i fi
6

Λ T=500°C

/./% 20
«

0 0

E C3H6%= 100
φ Ώ
■■
β
-i
ΰ

% 03Ηθ conversion

J T = 2000c

>

C T=500°C
S o'
0 0 ·.>

0 ■5>

"o
0
o

' .· 0O
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E NOX % = 100

% NOX conversion

J

T = 200OC

Table 1 below summarises the results obtained with the various catalytic
converters (A), (B), (C), (D), (E) and (F) described in Example 1 to 6, respectively.
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TABLE 1

Ex.

NO

Catalytic
converter
reference

Sulphur
content
by weight
S (% by weight)

Past

1

A

8,3

77,3

71,7

20,5

Technique

2

B

7,0

75,4

70,5

35,1

3

C

5,1

60,5

55,2

37,5

4

D

2,4

83,3

87,6

55,5

5

E

2,5

80,4

77,5

50,5

6

F

2,6

87,5

89,7

30,5

5

Efficiency of catalytic
converters under thermal
cycles of 200 to 500OC
(%)
CO
ΝΟχ
c3h6

10

'

15
Invention

«
4 s » 1 ί <
*
ο

,,,,
i

’

It can be seen that catalytic converters (D), (E) and (F), prepared according to the
4

a

’

20

invention, are improved when compared to catalytic converters (A), (B) and (C), prepared
according to the past technique, with respect both to the resistance to the poisoning effect of

sulphur and to the stability of the activity.

I

i

■

T;
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS : 1.

Support for catalytic converter for the treatment

of exhaust gases from internal combustion engines of the

type including a base coated with a porous layer onto
which is impregnated a catalytically active phase,
characterised in that the porous layer includes alumina,
at least one oxide of rare earth and a compound of spinel

type of specific surface area at least equal to 50

m2/g wherein the spinel type compound complies with

the general formula:
Μχμ2ο .

2 4

where:

M1 represents a divalent metallic element chosen
within the group that includes magnesium, zinc, cobalt or

nickel;
M

2.

2

represents aluminium.

Support for catalytic converter according to claim

1 characterised in that the specific surface area of the

compound of spinel type is between 50m2/g and 300
2 .

m /g .
3.

Support for catalytic converter according to claims

1 or 2 characterised in that the porous layer includes,
expressed as dry weight %, from 15% to 40% of activated
alumina, from 1% to 25% of rare earth oxides and 35% to

84% of spinel type compound.

4.

Support for catalytic converter according to claims

1, 2 or 3, characterised in that the spinel type compound
concentration within the porous layer is between 40% to

14

75%.
5.

Support for catalytic converter according to one of

the previous claims characterised in that the activated
alumina concentration within the porous layer is between

20% and 40%.

6.

Support for catalytic converter according to any

one of the previous claims characterised in that the rare

earth oxide concentration within the porous layer is
between 5% and 20%.

7.

Support for catalytic converter according to one of

the previous claims characterised in that the divalent

metallic element M1 is nickel and cobalt.
8.

Support for catalytic converter according to one of
i

the previous claims characterised in that the rare earth

oxide is cerium oxide.

9.

Support for catalytic converter according to one of

the previous claims characterised in that the base is

made of metal or ceramic.
10.

Support for catalytic converter according to one of

the previous claims characterised in that the base is an

inert material of monolithic shape, of cellular structure.
11.

Catalytic converter including a catalytic converter

support in accordance with one of the previous claims
characterised in that it includes a catalytically active

phase that is impregnated onto the porous layer of the
support, the said catalytically active phase including at

least one precious metal chosen within the group

including platinum, palladium, rhodium, irridium.

,
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12.

Catalytic converter according to claim 11

characterised in that the catalytically active phase

includes at least one additional metal.
13.

Catalytic converter according to claim 12

characterised in that the additional metal is selected
from the group that indicates iron, zirconium, vanadium,

chromium, germanium, cobalt, uranium, rhenium, the rare
earths .

14.

Catalytic converter according to one of claims 11

to 13 characterised in that it is a multifunctional

catalytic converter.

15.

Catalytic converter according to one of claims 11

to 13 characterised in that it is a catalytic converter
of oxidation.

16.

Procedure for the manufacture of a catalytic

converter in accordance with one of claims 11 to 15

characterised in that it consists of:
-

mixing a suspension of alumina with the spinel type

compound
-

acidifying the mixture to a pH lower than 4

-

coating the base with this solution

-

drying and calcinating the coated product

-

depositing a precursor of cerium

-

drying and calcinating the product obtained

-

and impregnating a catalytically active phase.

17.

Procedure for the manufacture of a catalytic

converter in accordance with one of clams 11 to 15
characterised in that it consists of:
coating the base with a suspension of alumina

4
.-4
. . *

- 16 -

drying and calcinating the said base
impregnating the coated product with a solution of

precursor of the divalent metal of the spinel
calcinating the said product at a temperature lower
than 1000°C

depositing a cerium precursor onto the coating of
the base
drying and calcinating the product prior to
impregnation with the catalytically active phase.

18.

Procedure for the manufacture of a catalytic

converter in accordance with one of claims 11 to 15

characterised in that it consists of:

mixing a suspension of alumina with a spinel type
compound and a precursor of cerium oxide

acidifying the mixture to a pH lower than 4

coating the base with this solution
drying and calcinating the coated product

and impregnating a catalytically active phase.
19.

A catalytic converter in accordance with claim 11

substantially as herein described with reference to the
examples .
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