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1. An exhaust gas purifying catalyst comprising a

monolithic support and deposited thereon palladium,
rhodium, active alumina, a cerium compound, a strontium
compound and a zirconium compound as catalyst components.,
2. 2 process for producing an exhaust gas purirfication
catalyst,; which comprises

(a) a step of preparing active alumina containing

palladium and ihodium,

R

(b) a step of preparing a slurry comprising the
active alumina, a cerium compound, a strontium compound
and a zirconium compound as catalyst components, and

(¢) a step of depositing the slurry on a monolithic

support and calcining the deposit- f
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Detailed Description of the Invention
(Field of Utilization of the Invention)

This invention relates to a catalyst for purification

of a waste gyas exhausteg from an internal combustion engiie of
an automobile or the like, and to a process for its production.
More specifically, this invention relates to a catalyst which
'cah sﬁow'an excellent exhaust gas purifying-capability a* lower
‘temperatures even after it is exposed to'high temperatures, and
a process for'prbduéing this catalyst by simultaneously adding
a cerium compound, a zirconium cohpound and a strontium com- r
pound to active alumina containing pélladium and rhodium.
[érior Art)

Catalysts containing a platinum-~group element and
cerium oxide having an oxygcn.storage effect for increased
low-temperature activity are now mainly in commercial use as a

three-way catalyst for simultaneously removing hydroéarbons,

-0 carbon monoxide and nitrogen oxides from exhaust gases dis-

charged from internal combustion engines of automobiles and the
like (Japanése Laid-Open Patent Publication No. 55225/1979) .

- One condition reqﬁired of recen’ catalysts is better
low-tempefature activity after exposurz to high temperatures of
800 éo §00 0C or more. This is becauise the temperature of the

s exhaust gases tends to decrease as a result of higher outputs

. e A

of engines and the catalyst systems are set up at a locatidn
0 remote from the engines.

| A catalyst_containing a piatinum-group element and i
. cerium oxide undergo marked thermal deactivation at high z

temperatures of 800 to 900 °c, and does not have sufficient _ ' E=

low-temperature activity after exposure tu high temperaturs. i



It has heretofore been known to add oxides of alkaline earth
metals or rare earth metals other than cerium for increasing
the heat resistance of catalysts (for example, Japanese Laid-
Oopen Patent Publications Nos. 389988/1975 and 31994/1977).

However, the catalysts described in these patent
documents have insufficient low—-temperature activity after
exposure to high temperatures, and cannot be said to fully
adapt to the recent engine systems. It has been desired to
develop a catalyst having better low-temperature activity after
exposure to high temperatures.

[Object of the Invention]

It is an object of this invention to solve the above
proklem of the prior art, and to provide a catalyst which shows
an excellent exhaust gas purifying capability at low tempera-
tures even after exposure to high temperatures.

[Means for Solving the Problem]

The present inventors made extensive investigations
in order to solve ﬁhe above problem,'and found that to increase
the activity of an exhaust.gas purifying catalyst after ex-
posure to high temperatures of 800 to 900 %, it is very
effective to combine palladium, rhodium, active alumina, a
cerium compound, a strontium compound and a zirconium compound.
This finding has led to the accomplishment of the present
invention.

The above object is achieved in accordance with this

invention by an exhaust gas purifying catalyst comprising a
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monolithic support and formed thereon an active layer composed
of palladium, rhodium, active alumina, a cerium compound, a
strontium compound and a zirconium compound, and a process for
its production.

The invention will now be described in detail.

In the present invention, the addition of various
cerium compounds, strontium compounds and zirconium compounds
promotes adsorption characteristics of various gases on the
catalyst, and the addition of the strontium compound and the
zirconium compound inhibits sintering of palladium, rhodium and
the cerium compound. The use of the cerium, strontium.and
zirconium compounds thus produces favorable results in in-
creasing the low-temperature activity of the catalyst after
exposure to high temperatures.

(A] The catalyst of this invention will first be de-
scribed.

The exhaust gas purifying catalyst of this invention
comprises a monolithic support and deposited thereon palladium,
rhodium, active alumina, a cerium compound, a strontium com-
pound and a zirconium compound as catalyst components.

An example of the monolithic support is a foamed
article which is composed of a refractory metal oxide or a
refractory metal and has a honeycomb or three-dimensional net-
work structure.

Examples of the refractory metal oxide are cordierite,

mull te, alpha-alumina, sillimanite, magnesium silicate, zircon,
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pentalite, spodumene and aluminosilicates. Examples of
the refractory metal include refractory iron-base alloys,
refractory nickel-base alloys and refractory
chromium-base alloys.

A honeycomb support composed of cordierite is most
preferably used.

The weight of palladium may be any so long as the
required catalyst performance is obtained. Usually, it
is 0.1 to 10 g, preferably 0.1 to 3 g, per liter of the
catalyst, The weight of rhodium may be any so long as
the required catalytic activity is obtained. Usually, it
is 0.01 to 2 g, preferably 0.02 to 0.7 g, per liter of
the catalyst.

The active alumina is, f{wr example, preferably
gamma-alumina. Desirably, it has a specific surface area
of 10 to 300 m%/g. Its weight is usually 30 to 200 g,
prefexrably 40 to 150 g, per liter of the catalyst.

Cerium oxide is preferred as the cerium compound.
Its weight is usually 1 to 150 g, preferably 1 to 50 g,
more preferably 5 to 40 g, per liter of the catalyst.

Preferred as the strontium compound are strontium
carbonate, strontium hydroxide and strontium oxide. 1Its
weight is preferably 0.1 to 40 g, more preferably 1 to 20
g, more particularly preferably 5 to 15 g, calculated as
strontium oxide per liter of the catalyst.

Zirconium carbonate and zirconium oxide are
preferred as the zirconium compound. Its weight is
preferably 0.1 to 30 g, more preferably 1 to 20 g, more
particularly preferably 5 to 15 g, as zirconium oxide,
per liter of the catalyst.

-5 -
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(B] The process for producing the exhaust gas purifying
catalyst of this invention will now be described.

Preparation of active alumina containing palladium
and rhodium

Active alumina (for example, gamma-alumina) is put in
a mixer. The particle diameter of the active alumina is desir-
ably 1 to 100 microns 9“)' preferably 1 to so/a, more prefer-
ably 1 to 40/@

A palladium compound (such as a palladium nitrate
solution or a palladium chloride solution) is added to active
alumina. The palladium compound may be added little by little
to gamma-alumina being stirred by a mixer, or may be added at a
time. The palladium compound may be added as a solution (for
example, an aqueous solution) or a suspension (for example, an
aqueous suspension). The amount of the palladium compound
added may be 0.5 to 150 g, calculated as palladium, or 100 to
500 ml as a solution of the palladium compound, per kg of
active alumina.

Then, the rhodium compound (for exampie, a rhodium
nitrate solution or a rhodium chloride solution) may be added
little by little, or at a time, to the mixture containing the
active alumina and the palladium compound. The rhodium com-
pound may be added as a solution or suspension. The weight of
the rhodium compound added may be 0.1 to 25 g calculated as
rhodium, or 100 to 500 ml as a solution of the rhodium com-

pound, per kg of active alumina.

-



The sequence of adding the palladium compound and the
rhodium compound to active alumina may be such that the rhodium
compound is first added, or the palladium and rhodium compounds
are added simultaneously, or small portions of the two compounds
are alternately added.

Subsequently, a solution of acetic acid, preferably a
10-40 % by weight aqueous solution of acetic acid, is added to
the mixture containing the platinum-group metal compounds and
active alumina. Preferably, the acetic acid solution is added
little by little while the above mixture is stirred by a mixer.
The amount of acetic acid added may be 50 to 300 ml per kg of
active alumina.

Preparation of a slurry

The active alumina containing palladium and rhodium
and prepared by the above method, the cerium compound, the
strontium compound, the zirconium compound, acetic acid and
deionized water are introduced into a mill and crushed to form
a slurry.

Cerium nitrate and cerium oxide are preferred as the
cerium compound, and its weight is 8 to 1250 g, preferably 5 to
400 g, more preferably 40 to 300 g, calculated as cerium oxide,
per kg of active alumina.

Strontium acetate and strontium hydroxide are pre-
ferred as the strontium compound. 1Its weight is 0.8 to 340 g,
preferably 10 to 280 g, more preferably 70 to 210 g, calculated

as strontium oxide, per kg of active alumina.
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Zirconyl acetate and zirconyl hydroxide are preferred
as the zirconium compound. Its weight is 0.8 to 250 g, prefer-
ably 10 to 280 g, more preferably 70 to 210 g, calculated as
zirconium oxide, per kg of active alumina.

Acetic acid is preferably a 60-90 % by weight agueous
solution, and may be used in an amount <f 10 to 200 ml per kg
of active alumina. The amount of deionized water may be 50 to
1000 ml per kg of active alumina.

By the above crushing in a mill, the average particle
diameter of the mixture in the slurry can be adjusted to 0.1 to
lo/u, preferably 1 to 5 u.

The resulting slurry is transferred to a vessel, and
deionized water is added to form a slurry having a predeter-
mined specific gravity which may, for example, be 1.20 to 1.80
g/ml.

Deposition of the slurry on a monolithic support

The above slurry is deposited on a monolithic support
which is described in section [A] above.

The slurry is applied to the monolithic support for
a period of, for example, 1 to 60 seconds, preferably 3 to
10 seconds, and then the excess of the slurry in the cells
is removed by an air blow. The support having the slurry de-
posited thereon is subjected to hot air, preferably hot air at
20 to 100 °C, to remove at least 50 & of water, preferably 90 %
of water. After removing water in this manner, the support is

subjected to calcination in air, for example, at a temperature
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of 200 to 900 °c, preferably 300 to 800 Oc, for 10 minutes to

10 hours, preferébly 15 to 60 minutes. When the témperatufe of
the support is gradually raised in the calcinatioh, the above
drying (removal of water) may be omitted. \

By‘the above slurry deposition step,‘30 to 200 g of
alumina containing palladium and rhodium, 1 to 150 g, as cerium
oxide, of the cerium compound, 0.1 to 40 g, as strontium oxide,
of the strontium compound and 0.l to 30 g, as zirconium oxide,
of the zirconium compound, for example, per liter of the mono-
lithic support can be deposited on the support.

(Examples])

The rollowing examples illustrate the present invention

in detail.

Example 1

(a) Active alumina having a BET surface area of 150 mz/g
and an average particle diameter of 30 4 (1.2 kg) was put in a
mixer, and while the alumina was stirred, 240 ml of an aqueous
solution of palladium nitrate containing l4.6 g of palladium

was added dropwise little by little and dispersed uniformly.
Subsequently, 100 ml of an aqueous solution of rhodium nitrate
containing 1.5 g of rhodium was added dropwise little by little ¥
and uniformly dispersed.

Finally, 80 ml of 15 % by weight acetic acid was
added dropwise little by little and uniformly dispersed to
prepare an alumina powder containing palladium and rhodium ;

(Pd/RL=10/1) .



(b) The alumina containing palladium and rhodium obtained
in step (a) (1000 g as dry weight), 434 g (171 g calculated as
cerium oxide) of 40 % by weight cerium nitrate, 180 g (86 g
calculated as strontium oxide) of strontium acetate hemi-
hydrate, 500 g (100 g calculated as zirconium oxide) of zirconyl
acetate, 72 ml of 90 % by weight acetic acid and 600 ml of
deionized water were introduced into a mill, and mixed and
crushed to form an alumina slurry. - The crushing was carried
out for a period of time which elapsed until at least 90 % of
particles 1n tne slurry had a particle diameter of not more
than 9.0 «t.
(c) Deionized water was added to the slurry obtained in
step (b) to aajust its specific gravity to 1.54 g/ml and obtain
a diluted slurry. A monolithic cylindrical cordierite carrier
(volume: 1.0 liter; 400 cells/inz) having a diameter of 93 mm
and a length of 147.5 mm was dipped for 5 seconds in the diluted
slurcy, and then pulled up. An air blow was applied to the
carrier to remove the excess of the slurry. The carrier was
dried at 30 to 60 °C and calcined at 550 °C for 30 minutes to
obtain a catalyst A.

The catalyst A obtained by the series of steps (a),
(b) and (¢) contained 1.6 g of palladium and rhodium combined,
70 g of alumina, 12 g of the cerium compound calculated as
cerium oxide, 6.0 g of the strontium compound calculated as
strontium oxide and 7.0 g the zirconium compound calculated as

zirconium oxide, per liter of the finished catalyst.
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Comparative Example 1

Catalyst B was prepared in the same way as in Example
1 except that strontium acetate was not added in step (b).

Comparative Example 2

Catalyst C was prepared in the same way as in Example
1 except that zirconyl acetate and strontium acetate were not
added in step (b).

Comparative Example 3

Catalyst D was prepared in the same way as in Example
1 except that zirconyl acetate was not added in step (b).

Comparative Zxample 4

Catalyst E was prepared in the same way as in Example
1 except that cerium nitrate was not added in step (b).
Example 2

Catalyst F was prepared in the same way as in Example
1 except that in step (b), strontium hydroxide in the same
amount calculated as strontium oxide was used instead of
strontium acetate.
Example 3

Catalyst G containing a strontium compound (3.0 g
calculated as strontitm oxide) per liter of the finished
catalyst was prepared in the same way as in Example 1 except
that the amount of strontium acetate added was changed to 90 g
from 180 g in step (b).

Example 4
Catalyst H containing a strontium compound (12 g as

- 11 =
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strontium oxide) per liter of the finished catalyst was prepared
in the same way as in Example 1 except that the amount of
strontium acetate was changed to 360 g from 180 g in step (b).
Example 5

Catalyst I containing a strontium compound (2C g
calculated as strontium oxidz) per liter of the finished
catalyst was prepared in the same way as in Example 1 except
that the amount of strontium acetate was changed to 600 g from
180 g in step (b).
Example 6

Catalyst J was prepared in the same way as in Example
1 except that zirconyl hydroxide in the same amount calculated
as zirconyl oxide was used instead of zirconyl acetate in step
(b).
Example 7

Catalyst K containing a zirconium compound (3 g
calculated as zirconium oxide) per liter of the finished
catalyst was prepared in the same way as in Example 1 except
that the amount of zirconyl acetate was changed to 214 g from
500 g in step (b).
Example 8

Catalyst L containing a zirconium compound (14 g
calculated as zirconium oxide) per liter of the finished
catalyst was prepared in the same way as in Example 1 except
that the amount of zirconyl acetate was changed to 1000 g from
500 g in step (b).

gt ——
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Example 9

Catalyst M was prepared in the same way '3 .n Example
1 exceét that cerium oxide in the same amount calculated as
cerium oxide was used instead of cerium nitrate in step (b).
Example 10

Catalyst N containing a cerium compound (6 g cal-
culated as cerium oxide) per liter of the finished catalyst was
prepared in the same way as in Example 1 except that the amount

of cerium nitrate was changed to 217 g from 434 g in step (b).

Example 11

Zlatalyst O containing a cerium compound (30 g cal-
culated as cerium oxide) per liter of the finished catalyst was
prepared in the game way as in Example 1 except that the amount
of cerium nitrate was changed to 1085 g from 434 g in step (b).

Test Example 1

The catalysts (samples A to O obtained in Examples 1
to 11 and Comparative Examples 1 to 4) were each subjected to a
durability test by the following method, and then their catalyst
performances were evaluated.

Durability test conditions

Bach of the catalysts was packed into a stainless
steel multiconverter, and under the following conditions, an
exhaust gas simulating an actual exhaust gas was passed through
the multiconverter for 40 hours.

Alr-fuel ratio: A/F=14.6

Catalyst bed temperature: 850 °

c
Fuel: gasoline (lead-free)

© pws



The performance of each of the catalysts was evaluated
by packing it into the same multiconverter equipped with a
sampling tube, and analyzing the gas components at the inlet
and outlet uf the catalyst bed by means of MEXA8120 made by
Horiba Seisakusho. A gas simulating an actual exhaust gas as
ucsed at this time, and the evaluation conditions were as
Eollows: -

Air-fuel ratio: 14.55, 14.7, 14.85 AA/F=%0.5)

5V: 133,000/hr

Catalyst inlet temperature: 400 °c

Frequency: 2.0 Hz

The purification ratio of each of the components (CO,
HC, Nox) was shown by an average of the purification ratios at
the above A/F ratios.

The results are shown in Tables ) to 7.

- 14 -~
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Air—-fuel ratio:
Sv: 133,000/hr

Catalyst inlet temperature: 400

Frequency: 2.0 Hz

Purification ratio (%):

o e s—

14.55, 14.70, 14.85 (1A/F=0.5)

-cC

at the above A/F ratios

Average of the purification ratios

Table 1
Run " Sample Amount of Amount of Amount of Purification ratio (%)
designa- | cerium strontium zirconyl |
tion oxide added | acetate added | acetate added
{g/liter) (g/1liter, (g/liter, CcO e NOx
as Sr0) as z:oz)
Ex. 1 A ‘ 12 6 7 64 76 58
CEx. 1 B 12 none 7 40 49 31
| CEx. 2 C 12 none none 34 45 27
_-CEx, 3 D 12 6 none 57 75 49
CEx. 4 E none 6 7 57 75 54
*1: The results go: the samples were obtained by evaluation after a durability
test at 850 "C for 50 hours.
*2: The weight ratio of Pd to Rh and the total amount of palladium and rhodium
in the samples were constant at Pd/Rh=10/1 and 1.6 g/liter, respectively.
The number of cells was ccnstant at 400 cpi”™.
*3: Conditions for evaluating purifying ability

f "n'r
f
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Table 2
Run Sample Strontium compound added | Purification ratio (%)
designa-
tion

CO Hnc NO
X
Ex. 1 A strontium acetate 64 76 58
Ex. 2 F strontium hydroxide 62 77 58
CEx. 1 B none 40 49 31

*): ‘The amount of the strontium compound was constant at
6 g/liter calculated as strontium oxide.

*2: Additives other than the strontium compound were cerium
nitrate (12 g/liter calculated as cerium oxide) and
zirconyl acetate (7 g/liter calculated as zirconium oxide).

*3, *4 and *5: Same as the footnotes *1, *2 and *3 to Table 1.
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Table 3

- LT

Run Sample Amount of the strontium Purification ratio (%)
designa- | compound added

tion (g/liter)
co HC NO
X
VEX'. 1 A 6 L 64 76 58
Ex. 3 G 3 54 71 52
- Ex. 4 H 12 64 . 75 57
Ex. 5 I 20 59 74 56
CEx. 1 B : none _ 40 49 31

*1: The strontium compound was strontium oxide, and its amount
was calculated as strontium oxide.

*2: Additives other than the strontium compound were cerium
nitrate (12 g/liter calculated as cerium oxide) and
zirconyl acetate (7 g/liter calculated as zirconium oxidej.

*3, *4 and *5: Same as the footnotes *1, *2 and *3 to Table 1.
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Table 4 .
Run Sample Zirconium compound added | Purification ratio (%) )
designa-
tion
Co Hc NO
X
- A DS
Ex. 1 A zitconyl acetate 64 76 58
Ex. 6 J zirconyl hydroxide 63 77 57
CEx. 3 D not added 57 75 49
*1: The amount of the zirconium compound was constant at
7 g/liter calculated as zirconium oxide.
*2: Additives other than the zirconium compound were cerium

nitrate (12 g/liter calculated as cerium oxide) and
strontium acetate (6 g/liter calculated as strontium oxide).

*3, *4 and *5: Same as the footnotes *1, *2 and *3 to Table 1.
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Table 5
Run Sample Amount of the zirconium Purification ratio (%)
designa- | compound added
tion (g/liter)
CoO Hc NO
X
Ex. 1 A , 7 64 76 58
Ex. 7 K 3 58 75 52
Ex. 8 L 14 67 76 59
CEx. 3 D none 57 75 49
*1: The zirconium compound was zirconyl acetate, and its amount
was calculated as zirconium oxide.
*2;

nitrate (12 g/liter calculated as cerium oxide) and
strontium acetate (6 g/liter calculated as strontium oxide).

*3, *4 and *5: Same as the footnotes *1, *2 and *3 to Table 1.

i e

Additives other than the zirconium compound were cerium :
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Table 6

Run Sample Cerium compound added | Purification ratio (3)
designa-
tion
co HC NO_
X
Ex. 1 A cerium nitrate [ 64 76 58
Ex. 9 M cerium oxide 65 75 55
CEx. 4 E J not added 57 75 54

*]1:  The amount of the cerium compound was constant at
12 g/liter calculated as cerium oxide.

*2: Additives other than the cerium compound were strontium
acetate (6 g/liter calculated as strontium oxide) and
zirconyl acetate (7 g/liter calculated as strontium oxide).

*3,-*4 and *5: Same as the footnotes *1, *2 ancd *3 to Table 1.
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Table 7
Run Sample Amount of the cerium Purification ratio (%)
designa- compound added |
tion (calculated as Ceoz)
(g/liter) Co HC HOx
Ex. 1 A 12 64 76 58
Ex. 10 N 6 61 76 54
Ex. 11 o] 30 61 76 57
CEx. 4 E none 57 75 54

...'[z...

*}: The cerium compound added was cerium nitrate.

*2: Additives other than the cerium compound were strontium
acetate (6 g/liter calculated as strontium oxide) and
zirconyl acetate (7 g/Xiter calculated as zirconium oxide).

*3, *4 and *5: Same as the footnotes *1, *2 and *3 to Table 1.
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(Explanation of the Tables]
Table 1
Comparison on the effect of additives on the purifi-
cation ratios of the catalysts after exposure at 850 °c.
Table 2
Comparison on the effect of the type of the
strontium compound on the purification ratios of the
catalysts after exposure at 850 °c.
Table 3
Comparison on the effect of the amount of the
strontium compound added on the purification ratios of the
catalysts affer exposure at 850 °c.
Table 4
Comparison on the effect of the type of the zirconium
compound added on the purification ratios of the catalysts
after exposure at 850 °c
Table 5
Comparison on the effect of the amount of the
zirconium compound added in the purification ratios of the
catalysts after exposure at 850 °c.
Table 6
Comparison on the effect of the type of the cerium
compound added on the purification ratios of the catalysts
after exposure at 850 9q,
Table 7

Comparison on the effect of the amount of the cerium
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-compound added on the purification ratios.of the catalysts
-after exposure at 850 oC.

It is seen from Table 1 that the catalyst'(sémple A)
_'simultaneously containing the cerium compound, the strontium
compound and the zirconium compound showed excellent low-

OC. When at

temperature activity even after exposure at 850
least one of_these additives was.lacking, the low-temperature
activity after exposure at 850 °c markedly decreased.

'It.is seen from Table 2 that if the.stcontium com-
pound is present together with the other additives (the cerium
compound and zirconium compound), the catalysts showed‘excel- |
lent iow~temper&ture activity after exposure to high tempera-
tures irrespective of the type of the strontium compound. _

It is seen from Table 3 that the effect of adding the
strontium éompound is noted even when it is in a small amount,
but ghe'opéimum range of the amount of strontium compound
added, calculéted as strontium oxide, is 0.1 to 40 g/liter,
preferably 1.0 to 20.0 g/liter, more preferably 5 to 15 g/liter.

o It is seen from Table 4 that if the zirconium com-
pound is present together with the'other additives (the cerium
compound and strontiuh compound), the_catalysts show excellent
low-temperature activity even aﬁtef exposure to high tempera-
tures irrespective of the type of ﬁhe.zirCOnium compound.

It ié seen from Table 5 that the effect of adding the
zirconium compound is noted even if it is in a small amount,

but the optimum amount of the zirconium compound added is 0.1
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to 30 g/liter, preferably 1.0 to 20.0 g/liter, more preferably
5 2o 15 g/liter, calculated as zirconium oxide.

It is seen from Table 6 that if the cerium compound
is present together with the other additives (the strontium
compound and the zirconium compound), the catalysts show excel-
lent low-temperature activity irrespective of the type of the
cerium compound.

It is seen from Table 7 that the optimum range of the
amount of the cerium compound added is 1l to 150 g/liter, prefer-
ably 1 to 50 g/liter, more preferably 5 to 40 g/liter, cal-
culated as cerium oxide.

(Effect of the Invention]

By depositing palladium, rhodium, active alumina, the
cerium compound, the strontium compound and the zirconium
compound as active compounds on the monolithic support in
accordance with this invention, there can be provided a catalyst
which when its activity is evaluated in terms of purification
ratios at 400 °c, after exposure at 850 °c, increases the ratio
of purifying all regulated substances by 10 to 15 % and by 30
to 40 & in an air-rich atmosphere of A/F=14.0 as compared with

conventional catalysts.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An exhaust gas purifying catalyst comprising a
monolithi¢c support and deposited thereon palladium,
rhodium, active alumina, a cerium compound, a strontium
compound and a zirconium compound as catalyst components,
2. A process for producing an exhaust gas purification
catalyst, which comprises

(a) a step of preparing active alumina containing
palladium and rhodium,

(b) a step of preparing a slurry comprising the
active alumina, a cerium compound, a strontium compound
and a zirconium compound as catalyst components, and

(¢) a step of depositing the slurry on a monolithic
support and calcining the deposit.

3.  An exhaust gas purifying catalyst substantially as

hereinbefore described with reference to the Examples,

DATED THIS 3RD DAY OF JULY, 1991
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By its Patent Attorneys
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