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THI'S OPI NI ON WAS NOT WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today
(1) was not witten for publication in a |law journal and
(2) is not binding precedent of the Board.

Paper No.

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte DANI EL DURAND, G L MABI LON
and | SABELLE GUI BARD

Appeal No. 96-3486
Application No. 08/291, 565°

ON BRI EF

Bef ore WNTERS, W LLIAMF. SMTH, and LORIN, Adm nistrative

Pat ent Judges.

LORIN, Adm nistrative Patent Judge.

DECI SI ON ON_ APPEAL

This is an appeal under 35 U S.C. §8 134 fromthe

! Application for patent filed August 16, 1994,
According to appellants, this application is a
continuation-in-part of application 07/243,490, filed My
16, 1994, now abandoned.
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final

rejection of clains 1-6 and 8-29, all the clainms pending
in

the application. Clainms 1, 25, 26, 27 and 28 are
illustrative of the subject matter on appeal and read as
fol | ows:

1. A process for producing a catalyst that contains at
| east one refractory inorganic oxide, which is a-
alum na, g alumna, D-alum na, eta-alum na, theta-
al um na, kappa-alum na, rho-alum na, chi-alum na
silica, a silica-alumna, a zeolite, a silica-nmagnesi a,
titani um oxide, zirconium oxide, or a m xture thereof;
at | east one iron oxide; at |east one cerium oxi de; at
| east one catalytically active metal A from G oup VIB,

VIIB, VIIl, or IB of the Periodic System and
optionally at | east one conmpound of nmetal B from G oup
A, IIA 1VB, or rare earths having atom c nunmbers 57-

71 inclusive, all deposited in the formof a porous
| ayer on a ceramc or nmetal substrate, said process
conpri si ng:

(a) in an atom zing device having an inlet and
an outlet, atom zing an aqueous suspensi on of
at | east one powder of said refractory
i norgani ¢ oxi de, at |east one sol uble cerium
salt, at |east one soluble iron salt,
optionally at |east one portion of at |east
one insol ubl e conmpound and/or at |east one
soluble salt of said nmetal B, and optionally
at | east one portion of at |east one netal A
t hat has been previously deposited by
i mpregnation of at | east one of a precursor
t hereof on at | east one of the solid
constituents that are present, so as to
recover a powder, and optionally calcining
the resultant powder;

(b) transferring the resultant powder from step
(a) back into suspension while optionally
addi ng said conmpound of netal B, as well as,
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optionally at |east one bondi ng agent and
optionally at |east one mneral acid or
organi c aci d;

(c)coating a ceram c or netal substrate with the
suspensi on obtained in step (b);

(d)cal cining the coated substrate from step (
c);

(e)inpregnating said coated and cal ci ned
substrate with any
remai nder or all of said precursor of
metal A; and

(f)heat-activating said coated, calcined, and
i npregnat ed substrate obtained from (e).

25. A catal yst produced according to the process of claim
1.

26. In the catalytic conversion and/or elimnation of

pol lutants present in the exhaust gases of internal
conbusti on engi nes, the inprovenment conprising passing
said gases in contact with a catal yst according to claim
25.

27. In a process for producing a catalyst containing a
ceram c or netal substrate having deposited thereon a
porous | ayer of at |east one refractory inorganic oxide,
which is a-alum na, g alumna, D alum na, eta-alum na,

t het a- al um na, kappa-al un na, rho-alum na, chi-al um na,
silica, a silica-alumna, a zeolite, a silica-mgnesia,
titani um oxi de, zirconium oxide, or a m xture thereof; at
| east one iron oxide; and at |east one cerium oxide; at

| east one netal A, and, optionally, at |east one conpound
of metal B; said process conprising formng a powder and
applying said powder to said substrate, the inprovenent
in form ng said powder which conprises atom zi ng an
aqueous suspension of at |east one powder of said
refractory inorgani c oxide, at |east one soluble cerium
salt, at |east one soluble iron salt, optionally at | east
one portion of at |east one insoluble conpound and/or at
| east one soluble salt of said metal B, and optionally at
| east one portion of at |east one netal A that was

previ ously deposited by inpregnation of at |east one
precursors [sic] thereof on at |east one of the solid
constituents that are present so as to recover a powder.
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28. An atom zed powder as produced by the process of
claim 27.

The references relied upon by the exam ner are:
Brunelle et al. (Brunelle) 4,378, 307 Mar. 29, 1983
Koberstein et al. (Koberstein) 5,024,985 June 18, 1991

Clainms 1-6 and 8-29 are rejected under 35 U S.C. §
103
as unpatentabl e over Brunell e and Koberstein. W reverse
and make new grounds of rejection under 37 CFR 8§

1.196(b).

The Cl ai ned | nvention

The final rejection, the brief and exam ner’s answer
all summarize the invention as being directed to a
process for preparing a catalyst. But as seen from
claims 1, 25, 26, 27 and 28 on appeal, the present
invention is also directed to the atom zed powder and
cat al yst produced by that process, and the use of the
catalyst in catalytic conversion and/or elim nation of
pol l utants present in exhaust gases of internal

conbusti on engi nes.
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As seen in clains 1 and 27, a porous |ayer of at
| east four substances: a refractory inorganic oxide, an
iron oxide; a ceriumoxide; and a catalytically active
metal such as platinum rhodium or palladium is
deposited on a ceram c or nmetal substrate to produce a
catalyst. The refractory inorganic oxide, according to
t he supporting specification (sentence bridging pages 1
and 2), serves as a carrier for the catalytically active
phase on the substrate and is selected froma group
l[imted to certain crystalline alum nas, zeolite, silica-
magnesi a, titanium or zirconium
oxi des, or m xtures thereof. The cerium and iron oxides
(page 2, lines 5-19) act to stabilize the catalyst during
operation. To this extent, the clainmed nethods cover
conventional subject matter.? The inventive feature
resides, nore particularly, in the manner by which these
subst ances are conbi ned.

The supporting specification states that a “new
t echni que has now been di scovered for introducing such

oxi des, particularly iron and cerium oxides, into the

2See claim1l of Brunelle, cited in both the supporting
specification (page 2, line 16) and the final rejection.
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catal yst, while enhancing their beneficial effects on
activity” (page 2, lines 26-29). It goes on to say that
“[t]he invention nore particularly defined is directed to
step (a) [see claim1l]: atom zing an agueous suspensi on
containing at | east one m xture of a powder of a
refractory inorganic oxide with a solution of at |east
one cerium oxi de precursor salt and at | east one iron
oxi de precursor salt and, optionally, other conpounds,
sol ubl e or insoluble, that are part of a conposition
suitable to forma porous layer . . . to be deposited on
the substrate. . .” (page 4, lines 16-25).

At omi zation, though a conventional® nethod for making
powder, contrasts with the prior art techni ques for
achi eving an incorporation of the refractory inorganic
oxi de, and ceriumand iron salts. According to
appel I ants
(specification, page 2, lines 20-24), the prior art
t echni ques include inpregnating the refractory inorganic
oxide. This difference in technique has an inplication on

the performance of the catalyst. Tests (specification,

®Specification, page 8, lines 31-33: “In order to achieve
the atom zation step (a) of the process according to the

i nvention, every conventional apparatus can be used.”
6
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Tabl e 1, page 23) on a catal yst prepared by applying an
atom zed powder of inorganic oxide, ceriumand iron
salts, to a substrate, show it is nore effective in
converting carbon nonoxide, nitrogen oxides, and
hydrocar bon pol |l utants of exhaust gases than, for
exanpl e, a catalyst prepared by first grinding these

materials or inmpregnating theminto the support.

The Prior Art

Brunell e teaches the preparation of a catal yst
conprising a refractory oxide support, and an active
phase comprising cerium iron, and at |east one netal
sel ect ed
fromplatinumand palladium Two alternative nethods are
di scl osed (colum 4, lines 46-50):

1. inpregnation of the support with a solution of
cerium and iron conpounds, foll owed by
i npregnation with a solution of precious netals,
or
2. “by introduction of the nmetals conprising the
active
phase during the actual production of the

support.”

The exam ner states that “[a]pplicant is practicing the
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second option” (Final Rejection, page 6).

To fully understand what Brunelle means by this
“second option,” one nust refer to an earlier discussion
(colum 3) of seven different techniques for preparing
t he support. Each of these “actually produce” the
support. Anong themis a technique ((5)) involving
atom zati on and cal ci nati on of an aqueous suspensi on of
ultrafine boehmte, pseudo-boehmte and/or anorphous
alum na. In other words, because Brunelle teaches
i ntroducing the metals during actual production of the
support, and because atom zation and cal ci nati on of an
aqueous suspension is one of the ways to actually produce
t he support, it would follow, according to the exam ner,
that Brunelle teaches introducing the netals into aqueous
suspensi on and then atom zing the result.

The exam ner correctly recogni zes that “Brunelle
does not teach the surface-coating of an inert ceranic or
metal lic substrate with the atom zed powder as applicant
now claims” (Final Rejection, page 7). |In fact, while
Brunel |l e may suggest atom zi ng an aqueous suspensi on of
cerium and iron conpounds, the suspension does not

i nclude any of the
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refractory oxides listed in appellants’ clains; ultrafine
boehm te, pseudo-boehm te and/or anorphous alum na are
enpl oyed instead. To overcone this inconsistency,
Koberstein is relied upon.

Koberstein teaches atom zing a refractory oxi de of
the type clainmed, albeit with a ceriumsalt only.
Koberstein prepares a catalyst by spray-drying an aqueous
suspensi on of an al um num oxi de, such as boehmte or D
alum na, and a cerium conpound, and coating a substrate.
Though not a part of the suspension, the support can be
doped with iron oxide.

The exam ner concl udes that

it would have been obvious at the tinme

the invention was made . . . to follow

t he conbi ned teachings of Brunelle and
Koberstein and obtain the atom zed
particles (powders) containing alum na-
ceria-ferric oxide by adding soluble Ce
and Fe conmponents to an al um na suspensi on,
foll owed by spray-drying, as taught by both
references, and coat an inert ceram c or
metal lic substrate or structure with the
powder, followed by cal cination and

i npregnation with noble metals and

activation of the catalyst. (Final
Rej ecti on, page 7).

Decl arati on under 37 CFR § 1.132
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For the purposes of this appeal, we do not pass on

the prima facie case of obviousness because, even if the

case were made, the declaration evidence would rebut it.

At the outset, as was pointed out in In re Piasecki,

745 F.2d 1468, 1742-73, 223 USPQ 785, 788 (Fed. Cir.
1984) :

VWhen prinma facie obviousness is established
and evidence is submtted in rebuttal, the
deci si on-maker nmust start over. Though the
burden of going forward to rebut the prinm
facie case remains with the applicant, the
question of whether that burden has been
successfully carried requires that the entire
path to decision be retraced. An earlier
deci si on should not, as it was here, be
considered as set in concrete, and applicant's
rebuttal evidence then be evaluated only on
its knockdown ability. Analytical fixation on
an earlier decision can tend to provide that
deci sion with an undeservedly broadened
unbrella effect. Prim facie obviousness

is a legal conclusion, not a fact. Facts
establi shed by rebuttal evidence nmust be
evaluated along with the facts on which

the earlier conclusion was reached, not

agai nst the conclusion itself. Though the

tri bunal nust begin anew, a final finding of
obvi ousness may of course be reached, but

such finding will rest upon eval uation of al
facts in evidence, uninfluenced by any earlier
concl usi on reached by an earlier board upon a
different record. In re Rinehart, 531 F.2d
1048, 1052, 189 USPQ 143, 147 (CCPA 1976).*

* “If rebuttal evidence of adequate weight is produced,

the holding of prima facie obviousness, being but a | egal

i nference from previously uncontradi cted evidence, is

di ssi pated. Regardless of whether the prim facie case
10
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Al'l the evidence of nonobvi ousness nust be carefully

wei ghed i n deciding whether a prim facie case of

obvi ousness has been overcone.

The Decl aration® under 37 CFR § 1.132 (Paper No. 19,
filed February 23, 1996) seeks to distinguish the clainmed
i nvention over the prior art on two grounds:

a) as denonstrated in Experinment |, the use of
Brunell e’ s pseudo-boehnite instead of a
crystalline alumna yields a catalyst with
inferior efficiency toward reduci ng carbon
nonoxi de pol lutants; and

b) as denonstrated in Experinent Il, the pollutant-
conversion performance of a catal yst possessing a
coating made from an atom zed suspension of cerium
nitrate and gamm-type alumna, followed by ferric
nitrate inpregnation, as suggested by Koberstein,
is less effective than one prepared in accordance
with the clainmed nmethods; that is, when the iron
conpound is incorporated along with the cerium
salt and crystalline alunm na oxide into the
aqueous suspension that is subsequently atom zed.

woul d have been characterized as strong or weak, the
exam ner must consider all of the evidence anew.” In re
Pi asecki, 745 F.2d 1468, 1742-73, 223 USPQ 785, 788 (Fed.
Cir. 1984).

®>This refers to the second declaration. Due to an
apparent copying error, the first declaration was filed
(Paper No. 16, filed January 16, 1996) absent results for
Experinment |I. Exam ner’s response (Advisory Action, Paper
No. 17, mail ed February 5, 1996) to this Declaration was
based on inconplete information.

11
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The exami ner’s response® to this evidence is largely
dism ssive. |In fact, even though appellants’ brief
pl aces
extensive reliance on the Declaration evidence to
over conme

the prima facie case, the exanm ner’s answer never

addresses it. This is inproper. As enphasized by the

court in Connell v. Sears, Roebuck & Co., 722 F.2d 1542,

1549,
220 USPQ 193, 199 (Fed. Cir. 1983):

It is inappropriate and injudicious to
di sregard any adm ssi bl e evidence in
any judicial proceeding. Hence al

rel evant evidence on the obviousness

i ssue nmust be considered before a
conclusion is reached. Stratofl ex,

I nc. v. Aeroquip Corp., 713 F.2d 1530,
218 USPQ 871 (Fed. Cir. 1983).

In other words, evidence under 37 CFR 8 1.132 nust be

®“The decl aration and acconpanyi ng conments are not
persuasive to overcone the rejection. As explained in
the final rejection, both the references teach as
alternative enbodi nent - the preparation of the catal yst
by spray drying a suspension containing the support and
soluble salts of Ce and Fe. One could have taken this
teaching and conpared with other possible alternative

nmet hod of preparation of the catal yst and established the
conpar ati ve advantages of the catal yst prepared by the
prior art nethod.” Advisory Action, Paper No. 20, mmiled

March 6, 1996.
12
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consi dered and, here, should have been. As mandated by
the court in Rinehart, 531 F.2d at 1052, 189 USPQ at 147
and Piacecki, 745 F.2d at 1742-43, 223 USPQ at 788, we
have evaluated all the evidence anew.

Experinment | conpares the effect pseudo-boehnte and
ganmma-type alum na have on catalytic activity. Keeping
all other constituents and conditions the sane, the
gamma-type alum na of Exanple 1 of the supporting
specification was substituted for pseudo-boehnite. The
results show t hat
pseudo- boehnite increases the tenperature at which 50% of
the initial COis converted to CO, by 32°C. This is
i ndicative of decreased efficiency for catal ysts
enpl oyi ng Brunelle’'s boehmte.

Experinment Il is directed at Koberstein, which
teaches atom zing a refractory oxide of the type clained,
al though only in conbination with a ceriumsalt. It
conpares results for a catalyst prepared by atom zing the
cl ai med suspension
of ceriumand ferric nitrates and ganmma-type al um na
agai nst a catal yst prepared the sanme way but, as

Koberstein teaches, adding the iron salt through a post-

13
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i npregnation step instead. Appellants show that the
former catalyst, illustrating the clainmed nethod,

exhi bits greater efficiency in converting carbon
nonoxi de, nitrous oxides and hydrocarbons. Experinment 1]
t heref ore denonstrates the critical function iron salts
play in inproving the catalyst’s performance and t hat
this function is enhanced by including themin the
suspensi on.

Brunel | e does not teach or suggest atonmi zing with
any of the refractory oxides listed in the clains.
Koberstein teaches this but does not suggest also
including iron salts. Therefore, in order to apply
Brunelle, which is linmted to boehmte and anorphous
al um na, and Koberstein, which is limted to a
crystalline alum na/ceriumsalt conbination, against the
claimed i nvention, one nust take the position
that, in the preparation of catalysts using the
atom zation technique, the type of refractory inorganic
oxide is
immterial — the result of using one is equivalent to
usi ng any other - and not affected by the presence or

absence of iron salts in the atom zed powder. In |ight
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of the aforenmentioned results fromthe Experinments, which
support the criticality of the selection of refractory

i norgani c

oxi des and use of iron salts in the atom zed powder, this
position necessarily fails.

The prior art teaches atom zing aqueous suspensi ons
of amorphous alum na, ceriumand iron salts (Brunelle),
and cerium and crystalline alum na (Koberstein). After
reviewing the results of both Experiments, it is fair to
conclude that appellants’ invention involves selecting
the right refractory inorganic salt to atom ze and
conbining it with at |east one ceriumsalt and one iron
salt. The evidence denpbnstrates a criticality in
conbining the ceriumsalt, iron salt and one of the
prescribed refractory inorganic oxides. Only the
appel lants, not the prior art, could have forecast this
relati onship. After balancing all the evidence of
obvi ousness agai nst that of nonobvi ousness, and taking
into consideration the experinental data, assum ng

arguendo that exam ner established a prima facie

case of obviousness, we find the evidence of

nonobvi ousness clearly sufficient to overcome any such
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prinma facie case of

obvi ousness. Consequently, the rejection of clains 1-6
and

8-29 before us, directed to the nethods, the atom zed
powder, the catal ysts nade thereby and the use of the
catalyst in the conversion of pollutants present in
exhaust gases of internal conmbustion engines, is

rever sed.

New Grounds of Rejection under 37 CFR 8§ 1.196(h)

Under the provisions of 37 CFR § 1.196(b), we make
the follow ng new grounds of rejection.

Claim?28 is rejected under 35 U . S.C. 8§ 112, fourth
par agraph, as being in inproper dependent form This
cl ai m does not include every limtation of the claimfrom
which it depends and could be infringed w thout also
infringing the basic claim (see MPEP § 608.01(n)).
Specifically, this claimis directed to “[a]n atom zed
powder as produced by the process of claim27.” The
met hod of claim 27, however, does not produce an atom zed
powder but rather a catalyst containing a substrate and a

porous | ayer. Since claim 28 does not include the

16
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substrate and porous layer, it does not include every
[imtation of the basic claim

Claims 15 and 29 are rejected under 35 U S.C. § 112,
second paragraph, as being indefinite.

“The gas” in claim 15 | acks antecedent basis in
claiml1l. A mstake in claimdependency is probably the
reason. See claim 14

Claim?29 is inconplete. The phrase in question
reads “the atom zed free to form” The specification
woul d support inserting “flowing powder” after the word

“free.”

Thi s deci sion contains new grounds of rejection
pursuant to 37 CFR 8 1.196(b) (anmended effective Dec. 1,
1997, by final rule notice, 62 Fed. Reg. 53,131, 53,197
(Oct. 10, 1997), 1203 Of. Gaz. Pat. & Trademark Office
63, 122 (Oct. 21, 1997)). 37 CFR § 1.196(b) provides
that “[a] new ground of rejection shall not be considered
final for purposes of judicial review”

37 CFR § 1.196(b) al so provides that the appell ant,

WTH N TWO MONTHS FROM THE DATE OF THE DECI SI ON, nust

exerci se one of the following two options with respect to

17
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t he new ground of rejection to avoid term nation of

proceedi ngs (37 CFR 8 1.197(c)) as to the rejected

cl ai ns:

(1)

(2)

Subm 't an appropriate anendnent
of
the clains so rejected or a show ng
of facts relating to the clains so
rejected, or both, and have the
matter reconsi dered by the exam ner,
in which event the application wll
be remanded to the exam ner

Request that the application be
Reheard under 8§ 1.197(b) by the
Board of Patent Appeals and
I nt erferences upon the sane
record.

No tinme period for taking any subsequent action in

connection with this appeal may be extended under 37 CFR

§ 1.136(a).

SHERMAN D. W NTERS

WLLIAM F. SM TH

REVERSED - 37 CFR § 1.196(b)

)
Adm ni strative Patent Judge )
)
)
)
) BOARD OF PATENT
) APPEALS
Adm ni strative Patent Judge ) AND
) | NTERFERENCES
)
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HUBERT C. LORIN
Adm ni strative Patent Judge

MIllen, Wiite, Zelano & Branigan
Arlington Courthouse Plaza 1
Suite 1400

2200 Cl arendon Boul evard
Arlington, VA 22201
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