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Summary of Facts and Submi ssi ons
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The appeal lies fromthe decision of the Exam ning Division
ref usi ng European patent application No. 98 114 580.8
(publ i shed under No. 0895809).

The application as filed contained 18 cl ains, wherein clains
1 to 8 concerned a ni obi um cont ai ni ng aqueous sol ution for
use in produci ng a niobi um contai ni ng oxi de catal yst, clains
9 to 11 a niobiumcontaining oxide catalyst for use in a
catal ytic oxidati on or ammoxi dati on of propane or isobutane
in the gaseous phase, clainms 12 to 14 a process for
produci ng said catalyst, claim15 a process for producing
acrylic acid or nethacrylic acid using said catal yst and
clainms 16 to 18 a process for producing acrylonitrile or

met hacrylonitrile using said catal yst.

In particular process clains 12 to 14 had the foll ow ng
wor di ng:

"12. A process for producing a ni obi um containing oxide
catalyst for use in a catalytic oxidation or anmoxi dation of
propane or isobutane in the gaseous phase,

wher ei n sai d ni obi um cont ai ni ng oxi de catal yst conprises an
oxide of a plurality of active conponent el enents including
ni obi um

sai d process conprising mxing a niobiunmcontaining aqueous
solution with an aqueous ni xture or aqueous m xtures
cont ai ni ng conmpounds of active conponent el enments of said
oxi de catal yst other than niobium to thereby provide an
aqueous conpound m xture, and drying said aqueous conpound
m xture, followed by calcination,

sai d ni obi um cont ai ni ng agueous sol uti on conpri sing water
havi ng di ssol ved therein a dicarboxylic acid, a niobium
compound and optionally anmonia, wherein the nolar ratio (°)
of said dicarboxylic acid to the niobiumcontained in said
ni obi um conpound satisfies the following relationship: 1 e
(¢) * 4, and the nolar ratio (¢) of said ammonia to the

ni obi um cont ai ned in said niobi um conpound satisfies the
following relationship: O ¢ (¢) ¢ 2."

"13. The process according to claim 12, wherein said active
conponent el enents are ni obi um nol ybdenum vanadium and at
| east one el enent selected fromthe group consisting of
telluriumand antinony."

"14. The process according to claim12 or 13, wherein said
aqueous conpound mi xture is provided so as to further
contain a silica sol in an anpbunt such that said oxide

catal yst further conprises a silica carrier in an anmount of
from20 to 70 % by wei ght, based on the total anmbunt of said
oxide and said silica carrier, said silica carrier having
supported thereon said oxide of a plurality of active
conponent el enents.”
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The deci sion of the Examining Division was based on a nain
request and an auxiliary request both filed at the oral
proceedi ngs before the Exami ning Division on 13 June 2006.
Caim1l according to the main request corresponded to
claiml as originally filed in which the niobi um containi ng
aqueous solution had been linmted by a disclainer. Caiml
according to the auxiliary request instead was reworded as a
use claimdirected to the use of a ni obi um contai ning
aqueous solution in producing a ni obi um contai ni ng oxi de
catal yst.

The foll owi ng docunents were inter alia cited:

D1: JP-A-6 321543 (abstract and English transl ation)

D2: EP-A-0 318 295

D3: T.F. Limar et al., "Oxal ato-conpounds of ni obiuni,
Russi an Journal of Inorganic Chem stry, Volune 9(10), 1964,
pages 1288- 1291

D4: MMA. Sekar et al., "Lowtenperature synthesis and
properties of mcrowave resonator materials", Mterials

Sci ence & Engi neering B38 (1996), pages 273-279

The deci sion under appeal can be sunmari zed as foll ows:

(a) The introduction of a disclainmer into claim1 of the
mai n request, which intended to exclude the disclosure
of D3, did not nmeet the requirenents of Article 123(2)
EPC, since D3 contained a highly relevant technical
teachi ng and coul d not be considered as an acci dent al
anti ci pati on.

(b) The disclosure of an aqueous sol ution of Nby(CQ)s for
the production of a niobiumcontaining oxide catal yst
in D2 inplied a stochionetric ratio of 2.5 between
oxal ate and niobium so that D2 anticipated the use of
claim1 according to the auxiliary request.

(c) The argunents of the applicants that the conpound
Nb,(CQOy) s did not exist or that, if it existed, it would
not be soluble in water, could not be accepted on the
basis of D2 itself and D4.

On 4 Cctober 2006, the applicants (appellants) filed a
notice of appeal against the above decision, the prescribed
appeal fee being paid on the sane day. Several requests were
filed by the appellants with the statenent setting out the
grounds of appeal and with the letters of 21 May 2010 and
25 June 2010 which were later withdrawn. Wth letter of

21 May 2010 the appellants also filed inter alia an Expert
Opi nion by Prof. M Kaki hana (D8).

Oral proceedings were held on 29 June 2010. At the oral
proceedi ngs the appellants withdrew all pendi ng requests and
filed an anmended set of two clainms as main request, which
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read as foll ows (amendnments with respect to the clains as
originally filed in bold, deletions in strike-through):

"12- 1. A process for producing a ni obi um containing oxide
catalyst for use in a catalytic oxidation or ammoxi dation of
propane or isobutane in the gaseous phase,

wherein said nloblun}contalnlng oxi de cat al yst conprlses an
oxi de of

pi-ebi-um ni obi um nol ybdenum vanadi um and at | east one

el ement selected fromthe group consisting of tellurium and
antinony, as active conponents,

sai d process conprising mXxing a niobiumcontaining agueous

solution with an aqueous m xture er—agueous—Hxtures
contai ni ng conpounds of aetive conponent—elenents—of said
oxi-de—catalyst—oether—than—niebium nol ybdenum vanadi um and

at | east one elenent selected fromthe group consisting of
telluriumand antinony, to thereby provide an aqueous
conmpound m xture, and drying said aqueous conpound m xture,
foll owed by cal cination

sai d ni obi um cont ai ni ng aqueous sol uti on conpri sing wat er
havi ng di ssol ved therein a dicarboxylic acid, a niobium
compound and optionally anmonia, wherein the nolar ratio (°)
of said dicarboxylic acid to the niobiumcontained in said
ni obi um conpound satisfies the following relationship: 1 e
(¢) * 4, and the nolar ratio (¢) of said ammonia to the

ni obi um cont ai ned in said niobi um conpound satisfies the
followng relationship: 0« (¢) « 2."

"4 2. The process according to claim1l2 or 13 (sic),
wherei n sai d agueous conpound nixture is provided so as to
further contain a silica sol in an anpbunt such that said
oxi de catalyst further conprises a silica carrier in an
amount of from20 to 70 % by wei ght, based on the tota
amount of said oxide and said silica carrier, said silica
carrier having supported thereon said oxide of a plurality
of active conponent el enents.”

The argunents of the appellants can be summari sed as foll ows:

(a) daim1l of the main request resulted fromthe
conbi nation of clains 12 and 13 as originally filed
with the deletion of one out of two options. In
particular, the mxing of the niobiumcontaining
aqueous solution with an aqueous ni xture contai ni ng
conmpounds of the other active elenents corresponded to
the specific description of the process in paragraphs
[99]-[101] of the original application and to all
exanpl es.

(b) D1 and D3 did not disclose processes for the production
of a ni obi um contai ning oxide catalyst for use in a
catal yti c oxidation or ammoxidati on of propane or
i sobutane and were therefore not relevant for novelty.
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(c) D2 did not provide sufficient disclosure of the
conmpound Nb,(C,Q)) s, which was nmentioned therein. Such a
conpound did not exist, as notivated in the Expert
Opi ni on D8 and was not hing nore than an i magi nary
conpound invented while taking only charge bal ance into
consi deration. Therefore, in this respect, D2 did not
contain an enabling disclosure, so that it could not be
used agai nst novelty. Mbreover, no disclosure was
present in D2 of mixing a niobiumcontaining aqueous
solution with an aqueous m xture contai ni ng conpounds
of nol ybdenum vanadi um and at | east one el enent
sel ected fromthe group consisting of telluriumand
antinony. On the contrary, according to D2 the addition
of the nol ybdenum conponent as the last ingredient to a
solution already containing vanadium tellurium and
ni obi um conmponents, was preferred.

The appel l ants requested that the decision under appeal be
set aside and that the matter be remitted for further
prosecution on the basis of the clains of the main request
submtted at the oral proceedings on 29 June 2010.

for the Decision
The appeal is admi ssible.
Anendnent s

Caiml of the main request corresponds to claim12 as
originally filed with the foll owi ng anendnents:

(a) the oxide catal yst now specifically conprises "an oxide
of ni obium nolybdenum vanadium and at |east one
el enent selected fromthe group consisting of tellurium
and antinony as active conponents" instead of the
generic "oxide of a plurality of active conponent
el enent s incl udi ng ni obi unt';

(b) the process now specifically conprises nixing a

ni obi um cont ai ni ng aqueous solution with "an aqueous
ni Xt ure cont ai ni ng conpounds of nol ybdenum vanadi um
and at | east one el enent selected fromthe group
consisting of telluriumand antinony" instead of
aqueous m xture or aqueous m xtures containing
conmpounds of active conponent elenents of said oxide
catal yst other than ni obi uni.

an

Amendnent (a) corresponds to original claim13. Since
original claim113 was directly dependent on original

claim 12, the introduction of that additional feature is not
obj ecti onabl e under Article 123(2) EPC

As far as anmendnent (b) is concerned, according to origina
claim 12, a niobium containi ng agqueous sol ution is m xed
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wi th an aqueous mixture or with agueous m xtures (enphasis
added by the board) containing conpounds of active conponent
el enments of said oxide catal yst other than niobium Wile
the latter option (aqueous mixtures in plural) leaves it
open in which order the solutions of the different
conponents are mixed, the forner (aqueous nixture in
singular) inplies that an aqueous m xture of the active
conmponents other than niobiumis prepared first and is only
then m xed with an aqueous sol ution containi ng niobium The
singul ar option corresponds in particular to the preferred
enmbodi ment in the description with reference to specific
compounds of nol ybdenum vanadium telluriumand antinony
(paragraphs [0099]-[0101]), and also to the procedure used
in all the exanples. Therefore, anendnent (b) finds its
basis in the application as originally filed. It is noted
that, in agreenment with amendnment (a), it is further
specified in the clai mwhich active conponent el enments ot her
than ni obium are present in the aqueous ni xture, nanely

nol ybdenum vanadi um and at | east one el enent selected from
the group consisting of telluriumand anti nony.

Caim2 of the main request corresponds to claim 14 as
originally filed. However, in this claima clerical error
appears in that the dependence on original clains 12 and 13
has not been anended. That error should still be corrected.

In view of the above, it can be concluded that the
anmendnents find their basis in the application as originally
filed so that the requirenents of Article 123(2) are

ful filled.

Novel ty

Docunment D1 descri bes a ni obi um oxi de sol and a nethod for
producing it (clainms 1 and 2, English translation). Al though
a general indication is given that the niobium oxide sol can
be used as a ni obium source for a catal yst (paragraph [0001]
in the English translation), no nethod of producing such a
catalyst is disclosed. Therefore, Dl does not prejudice the
novelty of present claiml.

Docunment D3 concerns the production of oxal at o- conpounds of
ni obi um by crystallisation froma solution of niobium
hydroxide in oxalic acid or anmmoni um potassium or sodi um
oxal ates (Sunmary on page 1291). No ni obi um cont ai ni ng

catal yst, nor a nethod of production of such a catalyst is
descri bed, so that D3 does not anticipate the subject-matter
of claim1 according to the main request.

Docunent D2 discloses a process for producing a nitrile

whi ch conprises subjecting an al kane and amonia in the
gaseous state to catalytic oxidation in the presence of a
solid oxide catal yst conprising nol ybdenum vanadi um
telluriumand niobium (claim1). Such a process is referred
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to as anmoxi dation; propane and i sobutane are exenplified as
al kanes (page 2, lines 9-11).

The solid oxide catalyst is produced by a process which
conpri ses adding to an aqueous sol uti on of anmoni um

net avanadate, V.G, V,0;, VOO 3 or VO, in any order:

(i) an aqueous sol ution of ammoni um ni obi um oxal ate, NboC 3,
NoCl 5 or Nby(GCO) s,

(ii) an aqueous solution of telluric acid or TeO,; and
(iii) an aqueous solution of ammoni um paranol ybdat e, MG;,
MoCl 5, phosphonol ybdic acid, siliconolybdic acid or a

het eropol y acid which contains m xed-coordi nate nol ybdenum
and vanadi um subsequently heating the m xture,
concentrating the mxture to dryness and cal cining the
resulting dry solid (claim10).

Al t hough in the above preparation process the order of
addition of the netal elenents is not specified, it is
stated in D2 that it is desirable to add the nol ybdenum
conmponent, for exanple in the form of an aqueous sol ution of
amoni um par anol ybdate, last of all as it facilitates
obt ai ni ng a uni form aqueous sol ution (page 2, |ines 53-56).

Therefore, D2 describes a process for producing a niobium
contai ning oxide catalyst for use in a catalytic

amoxi dati on of propane or isobutane in the gaseous phase,
wherei n sai d ni obi um cont ai ni ng oxi de catal yst conprises an
oxi de of niobium nol ybdenum vanadium and tellurium as
active conponents, said process conprising mxing a niobium
cont ai ni ng aqueous solution with agueous m xtures contai ning
compounds of nol ybdenum vanadium and tellurium to thereby
provi de an aqueous conpound mi xture, and drying said aqueous
conmpound m xture, followed by calcination. It remains to be
det ermi ned whet her the process of D2 includes the addition
of the ni obi um containi ng agueous solution to the agueous
conmpound m xture as the |ast conponent, in conbination with
the use of a niobiumcontaining solution with the « and -

val ues within the clained ranges.

The process of claim 10 of D2 specifies that the addition of
t he ni obi um containing solution, the telluriumcontaining
sol ution and the nol ybdenum cont ai ni ng solution to the
vanadi um contai ning solution may take place "in any order".
This neans that several options are |left open, including
those in which the niobiumcontaining solution is added as
the | ast conmponent. Even if sone of the options are not the
preferred ones (see points 3.3.1 and 3.3.2, supra), they are
enconpassed by the wording of claim 10.

As far as the conposition of the niobiumcontaining solution
is concerned, four options are listed in claim 10, nanmely an
aqueous sol ution of anmmoni um ni obi um oxal ate, NoC ;, Nod s or
No2( GOy) 5.
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There can be no doubt that an ammoni um ni obi um oxal ate

sol ution contains oxal ate and anmpni a i ons together with

ni obi um cont ai ni ng ions; however, in the absence of a
specific chenmical formula or further information in D2, the
exact nolar ratios of those conponents are not known.

The sanme does not hold for the aqueous sol ution of Nby(GCQ)s.
It can be accepted that Nb, (GO s does not exist as such in
view of D8, in which it is stated that that conmpound had
never been described in the art (pages 7 and 8 of D8, "2.
bservati on based on authoritative remarks about ni obi um
conpl exes"). At the sane tine, according to D8, several ions
with specific oxalate to niobiumnolar ratios « are forned
when ni obi um conpounds and oxal at e conpounds are di ssol ved,
such as [NoQ(CQ)s]* with a ratio « of 3 or

[NoQ( C,O) (KO ,]*> with a ratio » of 2 (end of page 2 to
page 4, "1-1 Oxo-oxal ato conpl exes of niobiuni). Hence, the
skilled person could only understand the disclosure of an
aqueous solution of Nb,(GCQO)s in D2 as referring to a

sol ution containing oxalate and niobiumin a ratio 5:2 (-
equal 2.5). Such a solution does not contain anmonia so that
the nolar ratio ¢ of anmonia to niobiumis O.

In view of the above, it can be concluded that D2 discl oses,
as one of a nunber of options, the use of a niobium
containing solution with a nolar ratio « of 2.5 and a nol ar
ratio « of 0 and al so, as one of several possibilities, the
addi ti on of the niobiumcontaining solution as the |ast
conmponent to the aqueous ni xture. However, it does not
directly and unanbi guously di scl ose those two features in
conbi nati on. Such a conbination would result froma choice
out of two lists (the list of niobium conpounds and the |ist
of the possible order of addition), which is neither
explicitly nor inplicitly disclosed in D2.

For these reasons, novelty of the process of claim1l of the
mai n request with respect to the disclosure in D2 has to be
acknow edged.

As claim?2 is a specific enbodinment of claiml1, it also
fulfils the requirenents of Article 54 EPC

In view of the above and since the present clains are clear,
it is concluded that the nmain request fulfils the

requi rements of Articles 123(2) and 54 EPC as well as
Article 84 EPC, so that the reasons for the refusal of the
application by the Exam ning Division no |onger exist. As

t he substantive issue of inventive step has not been
addressed in the appeal ed decision and in view of the
request of the appellants and of the new fornul ati on of the
clainms, which nmay require additional evidence in order to
show t he presence of technical advantages related to the
technical difference between the clained process and the one
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of D2, the Board considers it appropriate to exercise the
power conferred by Article 111(1), second sentence, EPC to
remt the case to the Exanining D vision for further
prosecuti on.

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The matter is remitted to the first instance for further
prosecution on the basis of the clains of the main request
subnitted at the oral proceedings on 29 June 2010.

The Regi strar The Chai rnman

S. Fabi ani S. Perryman

C4050. D



