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Summary of Facts and Subm ssi ons

l. Thi s appeal was | odged by the proprietor (hereinafter
"the appellant”) against the decision of the opposition

di vi sion revoki ng European patent 0 799 795.

. During the opposition proceedings, the parties relied

inter alia upon the docunents:

D1: C. Busca et al., Journal of Catalysis, 99 (1986),
pages 400 to 414,

D4: P. M Mchal akos et al., Ind. Eng. Chem Res., 34
(1995), pages 1994 to 2000;

D11: WO 95/ 29006.

[, In the contested decision, the opposition division
concl uded that:

- claim7 of the main request, claim7 of the first
auxiliary request as well as claim3 of the second

auxiliary request contravened Article 123(3) EPC,

- claim1 of the sixth, seventh and eight auxiliary
requests | acked novelty in particular over docunent
D11.

The third, fourth and fifth auxiliary requests then on
file had been withdrawn during the oral proceedi ngs

before the opposition division.

V. Along with the grounds of appeal dated 13 Novenber 2006,

the appellant filed six sets of clainms as the nmain and
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15t to 5'" auxiliary requests, respectively, with the
first four requests correspondi ng respectively to the
mai n, 6'", 7'" and 8'" auxiliary requests on which the

cont est ed deci si on was based.

| ndependent claim4 of the main request reads as
fol |l ows:

"4. A nethod for the production of a vanadi um
phosphor us oxi de possessing the nature of having an X-
ray diffraction spectrum (Cu-Ke) show ng mai n peaks of
the diffraction angle 2+« (+ 0.2°) at 18.5°, 23.0°,
28.4°, 29.9°, and 43.1° and having the intensity ratio
of the peaks of the diffraction angle 2« (£ 0.2°) at
23.0° and 28.4° in the follow ng range

0.3 = 1(23.0)/1(28.4) = 0.7
wherein 1(23.0) and 1(28.4) respectively represent the
intensities of the peaks of the diffraction angle 2e
(£ 0.2°) at 23.0° and 28.4°, which nethod conprises
reduci ng a pentaval ent vanadi um conpound in an organic
sol vent, then causing the reduced conpound to react
with a phosphorus conpound at a tenperature in the
range of 60°-150°C, and firing the resultant reaction

product . "

Claim1l of the first auxiliary request reads as foll ows:

"1l. A nmethod for the partial vapor phase oxidation of a
hydrocarbon with a nol ecul ar oxygen-contai ning gas by

t he use of a vanadi um phosphorus oxi de having an X-ray
diffraction spectrum (Cu-Ke) show ng main peaks of the
diffraction angle 2« (+ 0.2°) at 18.5°, 23.0°, 28.4°,
29.9°, and 43.1° and having the intensity ratio of the
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peaks of the diffraction angle 2« (£ 0.2°) at 23.0° and
28.4° in the foll ow ng range

0.3 = 1(23.0)/1(28.4) = 0.7
wherein 1(23.0) and 1(28.4) respectively represent the
intensities of the peaks of the diffraction angle 2e
(£ 0.2°) at 23.0° and 28.4°, and being produced either
by causing a tetraval ent vanadi um conpound to react
wi th a phosphorus compound in an organic solvent at a
tenperature in the range of 60°-150°C and firing the
resulting reaction product or by reducing a pentaval ent
vanadi um conpound in an organi c solvent, then causing
t he reduced conmpound to react with a phosphorus
conpound at a tenperature in the range of 60°-150°C

and firing the resultant reaction product."”

Claim1l of the second auxiliary request corresponds to
claim1 of the first auxiliary request with the
additional feature that "the atomc ratio of

vanadi um phosphorus is in the range of 1/0.9-1/1.2".

Claiml of the third auxiliary request corresponds to
claim1 of the first auxiliary request with the
additional features that "the hydrocarbon is butane and

the partial oxide is maleic anhydride".

| ndependent claim 1 of the fourth auxiliary request
corresponds to claim1l of the first auxiliary request
with the two tenperature ranges (60° - 150°C) being
each restricted to the range "80° - 140°C'

Under cover of a letter dated 13 February 2007, the
respondent raised objections under Article 54(1) and (2)
EPC to claim4 of the main request as well as to claim

1 of the first to fourth auxiliary requests,
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respectively. It based its objections in particular on

docunent D11.

It further held clains 1 to 3 of the fifth auxiliary
request to contravene Article 123(3) EPC

Wth a letter dated 1 October 2007, the appellant filed
an anended set of seven clains as a fifth auxiliary
request, which set conprised three independent clains,
of which claim3 reads as foll ows:

"3. A vanadi um phosphorus oxi de having an X-ray
diffraction spectrum (Cu-Ke) show ng main peaks of the
diffraction angle 2« (£ 0.2°) at 18.5°, 23.0°, 28.4°,
29.9°, and 43.1° and having the intensity ratio of the
peaks of the diffraction angle 2« (+ 0.2°) at 23.0° and
28.4° of 0.6, wherein said vanadi um phosphorus oxide is
obt ai nabl e by a nethod conprising the foll ow ng steps:
a) suspendi ng 400 g of vanadi um pentoxi de (V.0s5) in 4000
m of benzyl al cohol and stirring and neanwhi |l e heating
at 130°C and | eaving reducing for 2 hours to effect

t horough di ssol uti on of vanadi um pent oxi de;

b) preparing a phosphoric acid solution by dissolving
477.4 g of 99% ort hophosphoric acid in 1000 m of

benzyl al cohol and keeping at 80°C

c) heating at 110°C for 10 hours the bl acki sh bl ue

sol ution of reduced vanadi um and the phosphoric acid
sol ution added thereto at 80°C, thereby producing a
dark bl ue precipitate,;

d) cooling the reaction solution slurry and separating
the formed precipitate;

e) washing the precipitate with acetone and dryi ng at
140°C for 12 hours;
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f) formng the resultant dry nmass into pellets, 5 nmin
length and 5 nmmin dianeter;

g) calcining the pellets in a current of air at 500°C
for 4 hours;

h) cooling to 400°C, sweeping with a current of a m xed
gas consi sting of n-butane and air and having a n-

but ane concentration of 1.5 % by volune, heating to
500°C at a tenperature increasing rate of 1°C/ m nute,
and activating at 500°C for 12 hours."

Oral proceedi ngs took place on 15 July 2009 in the
absence of the appellant, as announced with its letter
dated 11 March 2009. During the discussion, which in
essence focused on the novelty and inventive step of
the subject-matter clainmed in the different requests on
file, the respondent al so objected under Article 123(2)
EPC to i ndependent claim3 of the fifth auxiliary
request. This objection having been raised for the
first tinme at the oral proceedings, the board deci ded

to continue the appeal proceedings in witing.

Fol |l ow ng a comuni cation dated 22 July 2009 wherein
the board raised the question of the allowability under
Article 123(2) EPC of claim3 of the fifth auxiliary
request, the appellant announced under cover of a

| etter dated 18 Decenber 2009 that it did not intend to

file any conmment or anended cl ai ns.

Fromthe witten subm ssions, the board establishes
that the appellant requested that the decision under
appeal be set aside and that the patent be maintained
on the basis of the clainms according to the main
request dated 13 Novenber 2006, or alternatively
according to one of the first to fourth auxiliary
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requests dated 13 Novenber 2006, or alternatively on
the basis of the clainms according to the fifth

auxiliary request filed on 1 Cctober 2007.

The respondent requested that the appeal be dism ssed.

Reasons for the Decision

1.2

C3092.D

Mai n request - Novelty

The respondent argued that the subject-matter of claim
4 of this request |acked novelty over in particular
catal yst 2-A-1 disclosed in docunent D11, which relates
to a nmethod of producing active vanadi um phosphor us

m xed oxi de catalysts for the comercial production of
mal ei ¢ anhydride by oxidation of aliphatic hydrocarbons
in the vapor phase (D11, page 1, first paragraph).

The particul ar catalyst 2-A-1 of D11 is prepared as
fol |l ows:

A 10-liter, four-neck, round-bottomflask, fitted with
a nechanical stirrer with a 15 cmteflon paddle, a
thernoneter, a heating mantle, and a reflux condenser
is charged with 6480 m (5196 g) of isobutyl al coho

and 720 m (750 g) of benzyl alcohol. After stirring is
started (about 350 r.p.m), 670 g (3.7 noles) of
vanadi um pentoxi de (V.%) is added. The m xture is
heated to reflux - about 107°C - and nmi ntai ned at
reflux for 3 hours. After the initial reflux period the
stirred mxture is cooled to about 20°C bel ow t he
reflux tenperature and 816 g (8.3 noles) of freshly
prepared phosphoric acid (106% H;PO;) i s added. The

resultant mxture is again heated to reflux and



1.3

C3092.D

- 7 - T 1404/ 06

mai ntai ned at reflux for 16 hours. This mxture is

cool ed to about 50°C and suction filtered to yield a
bright blue cake. The blue solid is transferred to four
open 2-liter dish trays and dried in a forced-draft
oven at 150°C for 10 hours to yield about 1300 g of a
grey-blue catal yst precursor powder. The resultant
powder is passed with some pressing through a 65-nesh
sieve, blended with approximtely 4% by wei ght graphite,
and 4 mfmx 4 mmcylindrical tablets are forned in a

St okes-512 tabl etting machi ne equi pped with a die. 100
m of tablets are then charged to a 50 mm di anet er
borosilicate tube and placed in a vertical Lindberg
oven. Before starting the heating program a 25%
air/75% nnitrogen gas mxture is passed (160 L/ hr)

t hrough the catal yst bed. Wen the tenperature of the
tabl ets reaches 150°C, the gas mxture is replaced by a
25% ai r/ 25% ni trogen/ 50% st eam gas at nosphere, using
the same flow of 160 L/hr. The tenperature is
thereafter increased to 420°C at a progranmed rate of
0.5°Cmn. At the end of the heating program the

at nosphere is replaced by a flow of nitrogen and the
cal cined tablets cooled (D11, page 12, lines 13 to 33;
page 13, lines 9 to 11 and 22 to 24; page 14, Table 1).

D11 does not disclose any X-ray diffraction pattern of
the catal ysts therein prepared, but the respondent
reproduced the preparation protocol of the catalyst 2-
A-1 as detailed on pages 12 to 14 of D11 and submtted
the results of this experinent in Annex 1 to its letter
dated 13 February 2007.

The appellant did not contest the validity of this
experinment and the board does not see any reason either
to cast doubt on it, as the reproduction of the
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catalyst 2-A-1 followed the preparation protocol as
disclosed in D11, in particular the reaction
tenperature (called "reflux tenperature” in D11) which
was kept in the range of 87°C to 107°C (D11, page 12,
line 19 and lines 21 to 22), i.e. according to the
requirenments of claim4 under dispute.

The experinental results sunmarized in Annex 1 attached
to the respondent's letter of 13 February 2007 show
(see "Nachstellung 2" and Figure 2b) that the product
reproduced as the catalyst 2-A-1 of D11 exhibits an X-
ray diffraction pattern having main peaks at 18.5°,
22.9°, 28.5°, 30.0° and 43.3° with an intensity ratio
of the peaks at 22.9° and 28.5° of 0.59. So, the

catal yst 2-A-1 of D11 falls under the wording of claim
4 in dispute.

The appel |l ant argued that claim4 had to be understood
as neani ng that the vanadi um conpound reacted with the
phosphorus conpound under such conditions that, before
m xi ng, both organic solutions were held at a
tenperature of 60 to 150°C, preferably 80 to 140°C
(enphasi s added by the board). In support of this
interpretation of claim4, it referred to Exanples 1 to
3 of the patent in suit, which showed that both
reactant organi c solutions were heated before m xing.
The appel | ant concl uded that the preparation protocol
of the catalyst 2-A-1 did not disclose the above

characterising feature of claim4.

The board disagrees with the way the appell ant
interprets claim4 because apart from Exanples 1 to 3,
the patent in suit nowhere else refers to the
tenperature of the reagents before mxing, and in
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par agraphs [0035] or [0046] it clearly and

unanbi guously refers to the tenperature of the reaction
m xture (enphasis added by the board). Therefore, the
claimin dispute should be understood nerely as it
reads, nanely that it requires "the reduced conmpound to
react with a phosphorus conmpound at a tenperature in
the range of 60 to 150°C'.

For the above reasons, the board concludes that the

nmet hod for producing the catal yst 2-A-1 of docunent D11
falls under the wording of claim4 of the present
request, which claimthus | acks novelty under

Article 54(1) and (2) EPC 1973.

First auxiliary request - Novelty

Claiml of this request relates to a nethod for the
parti al vapor phase oxidation of a hydrocarbon with a
nol ecul ar oxygen-cont ai ni ng gas using a vanadi um
phosphorus oxide as defined in claim4 of the main
request and produced according to inter alia the nethod

of claim4 of the main request.

The board observes that the catal ysts prepared
according to the nethod disclosed in D11, such as the
catal yst 2-A-1 described at pages 12 to 14, are

descri bed as being "suitable for comrercial production
of mal ei ¢ anhydride by oxidation of aliphatic

hydr ocarbons in the vapor phase" (D11, page 1

par agraph "Field of the invention").

The catal yst 2-A-1 being - as indicated initenms 1.2 to
1.4 supra - a vanadi um phosphorus oxide as defined in
claim4 of the main request and said catal yst having
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been noreover prepared according to the nethod as
defined in claim4 of the main request, docunent D11
thus also directly and unanbi guously antici pates the
subject-matter of claim1l of the first auxiliary
request, which is therefore not allowabl e under
Article 54(1) and (2) EPC 1973.

Second auxiliary request - Novelty

Claim1l1l of this request differs fromthat of the first
auxiliary request in that the catalyst is further
defined as having an atom c rati o vanadi um phosphorus
of 1/0.9-1/1.2.

The experinental results - in particular the
"Nachstellung 2" - referred toinitenms 1.3 and 1.4
above further establish that the product the respondent
reproduced as the catalyst 2-A-1 exhibited a
phosphorus/vanadi um atomc ratio of 1.051, i.e. a
vanadi um phosphorus atomc ratio of 0.951, which
clearly and unanbi guously falls under the wording of

the claim1l in dispute.

The other features of the process defined in the
present claim1l being - as indicated in itens 2.1 and
2.2 above - also disclosed in conbination in docunent
D11, the board concludes that claim1 of the second
auxiliary request is not allowable under Article 54(1)
and (2) EPC 1973 either.

Third auxiliary request - Novelty
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Claiml of this request differs fromthat of the first
auxiliary request in that the hydrocarbon is butane and
the partial oxide is maleic anhydride.

As indicated in item 2.2 above, the catal ysts prepared
according to the nmethod disclosed in D11 are suitable
for the production of maleic anhydride by oxidation of

al i phati c hydrocarbons in the vapor phase.

D11 (page 11, lines 5 to 12) further discloses that the
performance of said catalysts, in particular the
catal yst 2-A-1, has been evaluated in the reaction of

n-butane with air.

The other features of the process defined in the
present claim1l being - as indicated in item 2. above -
al so disclosed in conbination in docunment D11, the
board concl udes that the subject-matter of claim1l of
the second auxiliary request is also no | onger novel
and that claim1l is not allowable under Article 54(1)
and (2) EPC 1973 either.

Fourth auxiliary request - Novelty

Claiml of this request differs fromthat of the first
auxiliary request in that the tenperature range for the
reaction of the vanadi um conpound with the phosphorus
conpound has been reduced fromthe range 60°-150°C to

t he range 80°-140°C (fourth auxiliary request).

As indicated in item 1.4, the catalyst 2-A-1 has been
reproduced according to the experinmental protocol
di sclosed in D11, in particular with a reaction
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tenperature (called "reflux tenperature" in D11) kept
in the range of 87°C to 107°C.

Since this range of tenperature falls entirely under
the range defined in claim1l of the present request,
docunent D11 al so directly and unanbi guously

antici pates the subject-matter of claiml1l of the fourth
auxiliary request, which is therefore not allowable
under Article 54(1) and (2) EPC 1973.

Fifth auxiliary request - Allowability of the anended
cl ai ns

At the oral proceedings, the respondent argued that
claim3 of this request infringed the requirenents of
Article 123(2) EPC

Havi ng been questioned on this point by the board, the
appel l ant did not coment on this issue, nor did it
file anended clains. Inits letters dated 13 Novenber
2006 and 1 COctober 2007, the appellant argued that the
subj ect-matter of independent clains 1, 2 and 3 had
been limted to the vanadi um phosphorus oxi des

obt ai nabl e by the processes respectively described in

Exanples 1, 2 and 3.

The board observes that, while the subject-nmatter of

i ndependent clains 1 and 2 corresponds exactly and in
all details to the respective disclosures of Exanples 1
and 2 as filed, the subject-matter of independent claim
3 differs fromthe disclosure of Exanple 3 in one
single detail, nanely in that in step a) of claim3
vanadi um pentoxi de (VoQ) is used as the starting

vanadi um conmponent, whereas in Exanple 3 as fil ed,
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vanadi um di oxi de (VQ,) is disclosed as the starting

conponent .

The application as filed does however nake a marked

di stinction between the nmethod of producing a vanadi um
phosphorus oxi de maki ng use of a pentaval ent vanadi um
conpound (page 8, line 1 to page 10, line 16) and the
nmet hod maki ng use of a tetraval ent vanadi um conpound as
the starting material (page 10, line 17 to page 11

line 20). The clains as filed furthernore reflect this
difference with, on the one hand, an independent claim
5 describing the nmethod starting froma tetraval ent
vanadi um conpound, and on the other hand, an

i ndependent claim8 describing the nmethod starting from

a pentaval ent vanadi um conpound.

Since furthernore the vanadi um phosphorus oxi de

obtained in Exanples 1 and 2 (produced froma

pent aval ent vanadi um conpound) has an intensity ratio

of the peaks of the diffraction angle 2« (£ 0.2°) at
23.0° and 28.4° different fromthe vanadi um phosphorus
oxi de obtained in Exanple 3 (produced froma

tetraval ent vanadi um conpound), the board concl udes

that there is no basis in the application as filed for
replacing the starting tetraval ent vanadi um di oxi de (VQ,)
material, originally described in Exanple 3, with the

pent aval ent vanadi um pent oxi de (V>O).

It is therefore concluded that there is no basis in the
application as filed for the anmendnent proposed in
claim3 of the request at issue. Claim3 according to
this request therefore contravenes Article 123(2) EPC
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7. Since each request on file includes at | east one claim
whi ch does not neet the requirenents of the EPC, none

of the requests is allowable.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Registrar: The Chai r man:

C. Vodz G Raths

C3092.D



