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Summary of Facts and Subm ssi ons

1343.D

The nention of the grant of European patent

No. 0 569 624 with respect to European patent
application No. 92 302 781.7 filed on 30 March 1992 was
publ i shed on 12 August 1998. The granted patent was
based on sixteen clainms. Independent clainms 1, 6, 9 and
14 read as foll ows:

"1. A shell inpregnated catalyst for use in the
production of vinyl acetate from ethyl ene, acetic acid
and an oxygen containing gas, said catalyst having a
productivity of greater than 661 granms of vinyl acetate
per hour per litre of catalyst at 150 °C and consi sting
of :

(1) a catalyst support having a particle dianeter from
about 3 to about 7 mmand a pore volune of 0.2 to 1.5
m  per gram

(2) palladiumand gold distributed in the outernost

1.0 mmthick |ayer of the catal yst support particles,
and

(3) from3.5 to 9.5% by wei ght of potassium acetate
wherein the gold to palladiumweight ratio in said
catalyst is in the range 0.60 to 1.25 and, the

pal | adium content is greater than 3.9 grans per litre
of catalyst.”

"6. A shell inpregnated catalyst for use in the
production of vinyl acetate from ethyl ene, acetic acid
and an oxygen contai ning gas consisting of:

(1) a catalyst support having a particle dianmeter from
about 3 to about 7 mmand a pore volune of 0.2 to 1.5
m per gram
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(2) palladiumand gold distributed in the outernost

1.0 mmthick |ayer of the catal yst support particles,
and

(3) fromabout 3.5 to about 9.5% by wei ght of potassium
acetate wherein the gold to palladiumweight ratio in
said catalyst is greater than or equal to about 0.9 and
t he palladiumcontent is greater than 3.9 grans per
litre of catalyst.”

"9. A process for preparing vinyl acetate which
conprises reacting ethylene with acetic acid in the
presence of an oxygen containing gas at a tenperature
in the range 100 to 200 °Cin the presence of a shel

i npregnated catal yst having a productivity at greater
than 661 granms of vinyl acetate per hour per litre of
catal yst at 150 °C and consisting of:

(1) a catalyst support having a particle dianmeter from
about 3 to about 7 mmand a pore volune of 0.2 to 1.5
m per gram

(2) palladiumand gold distributed in the outernost
1.0 mmthick |ayer of the catal yst support particles,
and

(3) fromabout 3.5 to about 9.5% by wei ght of potassium
acetate wherein the gold to palladiumweight ratio in
said catalyst is in the range 0.60 to 1.25 and, the

pal | adium content is greater than 3.9 grans per litre
of catalyst."”

"14. A process for preparing vinyl acetate which
conprises reacting ethylene with acetic acid in the
presence of an oxygen containing gas at a tenperature
in the range 100 to 200 °Cin the presence of a shel

i npregnated catal yst consisting of:
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(1) a catalyst support having a particle dianmeter from
about 3 to about 7 mmand a pore volunme of 0.2 to 1.5
m per gram

(2) palladiumand gold distributed in the outernost
1.0 mmthick |ayer of the catal yst support particles,
and

(3) fromabout 3.5 to about 9.5% by wei ght of potassium
acetate wherein the gold to palladiumweight ratio is
greater than or equal to about 0.9 and the pall adi um
content is greater than 3.9 granms per litre of

catal yst."

A notice of opposition was filed against the granted
patent, in which the revocation of the patent in its
entirety was requested on the grounds of Article 100(a),
(b) and (c) EPC with respect to lack of novelty, |ack

of an inventive step, insufficient disclosure, and
extensi on beyond the content of the application as
originally filed, respectively. The opposition was
supported inter alia by the follow ng docunents:

Dl: US-A-4 048 096

D2: US-A-4 087 622

In a decision posted on 9 Novenber 2000, the opposition
di vi sion revoked the patent. That decision was based on
the patent as granted as the sole request.

The opposition division held that:

(a) Having regard to sufficiency of disclosure, the

feature "said catal yst having a productivity of
greater than 661 grans of vinyl acetate per hour
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per litre of the catalyst at 150 °C' was not a
product feature itself but nerely the result
obt ai ned when using the defined catal yst. The
description provided sufficient technical

i nformation, such as pressure and the conposition
of the feed, to enable the skilled person to
reproduce the clained subject-matter.

The patent in suit did not violate Article 123(2)
EPC, because the termobjected to "the palladi um
content is greater than 3.9 g/l of the catal yst”
could be derived fromthe originally filed
docunents.

The cl ai ned subject-matter was novel over surface
i npregnated catal ysts of D1 and D2.

Havi ng regard to inventive step, D1 and D2 were
considered to represent the closest state of the
art. Since those catal ysts were used for the sane
pur pose and had a conposition very close to that
of the clainmed subject-matter, an inventive step
could only be recognized, if the clained
conposition ranges, which were different from
those of the prior art, provided an inprovenent.

The problemto be solved over that prior art was
to find catalysts having a productivity in excess
of 661 granms of vinyl acetate per hour per litre
of catal yst at 150°C. However, such a high
productivity was al so obtai ned when using a
gold/palladiumratio outside the clained range as
shown by the exanples of the patent in suit. Thus,
the results given in the exanples of the contested
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pat ent showed di screpancies. Figures 1 and 4 were
not inline with the technical data shown in
Tables 1 and 2. Consequently, the opposition

di vision cane to the conclusion that a surprising
techni cal effect had not been shown and that an

i nventive step could not be acknow edged.

On 7 Decenber 2000 the proprietor (appellant) filed a
noti ce of appeal against the above decision, the
prescri bed fee being paid on the same day. In the
statenment setting out the grounds of appeal filed on 9
March 2001, the appellant submtted a new nmain request,
two auxiliary requests and an experinental report.

These requests contained the foll ow ng amendnents to
the granted version:

In the main request the term"about” was deleted. In
claims 1 and 9 of the first auxiliary request
additionally the phrase "at an oxygen conversion of

30 % was inserted after the phrase "... vinyl acetate
per hour per litre of catalyst at 150 °C ...". In
claim 13 of that request the word "catal yst" was
anended to read "process”. The anendnents of the second
auxiliary request corresponded to those of the first
auxiliary request, wth the exception that granted
claim 13 remai ned unanmended.

In a comuni cation dated 26 January 2004, the board
addressed the points to be discussed during the oral
proceedi ngs, in particular novelty and inventive step.

By letter of 5 March 2004 in reply to the above
comuni cation, the respondent (opponent) submtted an



- 6 - T 1167/ 00

eval uati on of the experinmental data reported in the
patent in suit, D1, D2 and in the further prior art
docunent US-A-5 179 056, based on mat hematical nodels
in formof tables.

VII. In a reply dated 11 March 2004, the appellant requested
that the oral proceedi ngs be postponed or that the
mat erial submtted by the respondent on 5 March 2004 be
consi dered as inadm ssi bl e.

VIII. In a further communication dated 15 March 2004, the
board announced that the date of the oral proceedings
was mai ntained and that the rel evance of the
respondent’'s subm ssions shoul d be discussed in the
oral proceedings, if that becane necessary.

I X. By letter of 18 March 2004, the appell ant maintai ned
his position and argued that in view of the vol une of
material filed by the respondent, a fair and proper
defence as required by Article 113(1) EPC was not
possi bl e. He mai ntained his requests on the basis of
the witten records and announced that he woul d not
attend the oral proceedi ngs scheduled for 6 April 2004.

X. Oral proceedings were held on 6 April 2004 in the
absence of the appellant in accordance with Rule 71(2)
EPC.

Xl . The appellant argued in witing in substance as foll ows:

(a) As regards novelty, D1 did not explicitly disclose
the clainmed weight ratio of gold to palladiumin
the catal ysts. Furthernore, the concentration of
gold in the clained catal yst, which should be

1343.D
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inplicitly greater than 2.3 g/l was not discl osed
in D1. Although in D2 the alkali metal acetate
concentration covered a range of 1 to 30 wei ght
percent, the potassium acetate concentration in
all examples was 3% and thus outside the clained
range of 3.5 to 9.5%

As regards inventive step, D1 could be used as a
suitable starting point since it disclosed the

hi ghest catal yst activity of 661 g of vinyl
acetate per hour per litre of catalyst at 150°C or
space tinme yield (abbreviated as STY). Figure 1 of
the patent in suit showed that at a particular

pal | adi um content of the catalyst, the activity
passed a maxi mumw thin the clainmed Au/Pd range
and surpassed that having a Au/Pd ratio outside
the clained range. Furthernore, if the palladi um
content was greater than 3.9 g/l the activity at
30% oxygen conversion was greater than 661 g of
vinyl acetate per hour per litre of catal yst at
150°C. In addition, the data in Table 1 of the
opposed patent were nmeasured at different oxygen
conversions and nust be conpared in a consistent
manner by using the procedure set out on page 5,
lines 29 to 56 of the patent in suit. Wen
conpari sons were made, the sane palladi um and

pot assi um acetate content nust be observed by
using equations (1) to (3) at a consistent oxygen
conversion as set out in the patent in suit. The
i nprovenents were shown in Figure 1. At an Au/Pd
ratio higher than 0.9, a superior selectivity was
observed as shown in Figure 3 of the opposed

pat ent .
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The inproved effect of the potassium acetate
concentration on the catalyst activity had been
shown by the experinmental report filed with the
statenment setting out the grounds of appeal.

The appel | ant agreed to the decision under appeal
as far as it had rejected the objections under
Article 100(b) and (c) EPC.

The argunents of the respondent can be sunmarized as

foll ows:

(a)

(b)

(c)

The pal | adi um content explicitly clainmed was only
di sclosed with respect to typical catal ysts having
a sodi um content of about 0.5% by weight. The
appel  ant had detached this teaching fromits
proper context which anobunted to a violation under
Article 100(c) EPC.

As regards insufficiency, the productivity was
governed by process conditions not nentioned in
the clains, for exanple the pressure and the
conposition of the feed.

As to novelty, D1 disclosed shell inpregnated

catal ysts used in the production of vinyl acetate
fromethylene, acetic acid and oxygen. The

catal yst of D1 contained gold in an anount of

2.25 g/l which did not provide a distinction over

t he cal cul ated gol d anmount according to claim1,
when taking into account normal neasurenment errors.
Furt hernore, palladium and gold were distributed
ina wight ratio of 0.91:1 as calculated fromthe
explicitly disclosed ambunts of both netals.
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Finally, the exenplified potassium acetate content
was wthin the range of from4.7 to 7% by wei ght.
Furthernore, the productivity was an intended
result of the clained catal yst which could be

i gnored when eval uating novelty and inventive step.

D2 disclosed shell inpregnated catal ysts, which,
according to the decision under appeal, differed
fromthe clainmed subject matter only with respect
to the anobunt of potassium acetate. Since in D2

t he exenplified potassium acetate content was 3%
by wei ght, the cl ai med potassi um acetate content
of 3.5 to 9% by wei ght provided no novel selection
over a content of 1 to 30% by wei ght disclosed in
D2.

Thus, the subject-matter of clains 1, 6, 9 and 14
| acked novelty.

As to inventive step, D1 and D2 were both suitable
starting points. Since several sanples of Table 1
of the patent in suit showed that al so outside the
cl ai med range a productivity above 661 STY could
be achi eved, the clainmed subject-matter did not
show any advantage. Thus, the problemwas to
provi de an alternative catal yst conposition over
that of the cited prior art. Since the clained
subject-matter differed fromD2 only by the

pot assi um acetate content and, since it was known
that this conpound enhanced the catalytic activity,
it was obvious to use higher amounts than those
suggested by D1 and other prior art docunents on
file.
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When starting fromDl, the exanples thereof showed
that increasing the anounts of palladiumand gold
in the finished catalyst led to an enhanced
productivity. Since D2 suggested that the use of

hi gher ratios of gold to palladium had an i npact
on the productivity, it was obvious to apply that
teaching to DI.

(e) In the auxiliary requests, the additional feature
"at an oxygen conversion of 30% represented added
subj ect-matter under Article 123(2) EPC or | acked
clarity under Article 84 EPC. Furthernore, the
auxiliary requests did not provide any further
distinction over the cited prior art which
contributed to an inventive step. Thus, the
cl ai med subject-matter of all requests |acked an

i nventive step.

The appell ant requested in witing that the decision
under appeal be set aside and that the patent be
mai nt ai ned on the basis of the main request, or,
alternatively, on the basis of the first or second
auxiliary request, all filed with the statenment setting
out the grounds of appeal.

The respondent requested that the appeal be dism ssed.
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Reasons for the Decision

1

The appeal is adm ssible.

Mai n request

Amrendnent s

oj ection under Article 100(c) EPC

According to the application as filed, clains 17 and 18
are directly referred back to claim 13 defining the
sanme shell inpregnated catalyst as in original claiml.
Consequently, the palladiumcontent greater than 3.9
grans per litre of catalyst is originally disclosed in
a general way w thout any reference to the sodi um
content. In view of the above, the objection under
Article 100(c) EPCis not justified. Qther form

obj ections have not been rai sed.

oj ection under Article 100(b) EPC

1343.D

The question, whether the patent in suit disclosed the
invention sufficiently clearly and conpletely for it to
be carried out by a person skilled in the art, can be

| eft open, since irrespective of howthis question is
answered, the clained subject-matter |acks an inventive
st ep.
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oj ections under Article 100(a) EPC

Novel ty

According to the decision under appeal, the clained
subject-matter differed fromD2 only in that the

catal yst conposition conprises from3.5 to 9.5% by

wei ght of potassium acetate. The appel |l ant has neither
poi nted out any further difference, nor argued that the
deci si on under appeal was not correct in respect of
novelty. The board has no reason to take a different
view fromthat of the Opposition D vision

Since in D2, the exenplified anmount of pall adi um of
3.0% by wei ght appears to be close to the | ower clained
l[imt of 3.5% by weight, and since furthernore the

sel ected sub-range of 3.5 to 9.5% by wei ght does not
appear to be narrowin relation to the known range of 1
to 30% by weight disclosed in D2, it is highly

guesti onabl e whet her the clai med potassi um acetate
anount neets the requirenments established by the boards
of appeal for selection inventions (Case Law of the
Boards of Appeal of the European Patent Office, 4'"
edition, 2001, 1.C. 4.2.1). However, as the clained

subj ect-matter |acks inventive step, the board did not
need to take a decision on this question.

| nventive step

1343.D

The patent in suit concerns a shell inpregnated

catalyst for use in the production of vinyl acetate
having a productivity greater than 661 g of vinyl

acetate per hour per litre of catalyst at 150°C (page 2,
lines 41 to 43 and 54 to 56). Furthernore, a high
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selectivity towards the production of vinyl acetate at
t he expense of by products such as carbon dioxide is
envi saged (page 3, lines 7 and 8). Both parties and the
opposition division regarded D1 and D2 as appropriate
starting points for assessing inventive step.

D1 di scl oses a catal yst having a specific activity of
at | east about 83 grams of vinyl acetate per gram of
preci ous netal per hour measured at 150°C, consisting
essentially of (1), a catalyst support having a
particle diameter of fromabout 3 to about 7 mmand a
pore vol une of fromabout 0.2 to about 1.5 m/g, a 10%
by wei ght water suspension of the catal yst support
having a pH of fromabout 3.0 to about 9.0; (2) a

pal | adiumgold alloy distributed in a surface |ayer of
the catal yst support, the surface |ayer extending |ess
than about 0.5 mmfromthe surface of the support, the
pall adiumin the all oy being present in an anount of
fromabout 1.5 to about 5.0 grans per litre of catalyst,
and the gold being present in an anount of from about
0.5 to about 2.25 grans per liter of catalyst, and (3)
fromabout 5 to about 60 grans per liter of catal yst of
al kali nmetal acetate (colum 3, lines 52 to 68). The
gquantity of the different catal yst conponents is such,
that the anpbunt of gold present in the catalyst is from
9 to 60% of the conbined anount of palladium and gol d
(colum 5, lines 26 to 29). Fromthe highest percentage
it can be derived that the maxinumratio of gold to
palladiumis 0.60 : 0.40 = 1.5.

According to Exanple |11, a surface inpregnated
catalyst is prepared by using a silica support in the
formof 5 nmmdianmeter spheres having a density of

540 g/l and a pore volunme of 0.68 m per gram
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(Exanple I'll, in connection with Exanple |, colum 6,
lines 59 to 62). The support is inpregnated with HAud 4,
Na,PdCl , and an aqueous sol ution of potassium acetate
havi ng a potassi um acetate content of 30 gramper litre
catal yst. The obtai ned catalyst contains 5.06 g/l of
pal |l adium 2.10 g/l of gold, 5.2% by wei ght of

pot assi um acet ate and produces 610 g (corrected by the
appellant to read 661 g, which corrected value is
indicated in the follow ng; see patent in suit, page 2,
lines 38 to 40) vinyl acetate per litre catalyst at
150°C. The weight ratio of gold to palladiumin that
catal yst is consequently about 0.42 (2.10 : 5.06).

According to the prior art cited in D1, which al so
makes reference to D2 in formof its Japanese priority
docunment No. 73713/ 74 (see colum 2, lines 67 to

colum 3, lines 33), the space tinme yield of known
surface inpregnated catalysts is |low Thus, Dl ains at
an increase in activity to approxi mately 500 g of vinyl
acetate per litre per hour at 150°C (colum 4, |ines 53
to 56).

D2 discloses a nethod of producing vinyl acetate, which
conprises reacting ethyl ene, oxygen and acetic acid, in
vapor phase, in the presence of a catalyst conprising a
particul ate, porous carrier, at |east predom nantly
conpri sed of a nmenber selected fromthe group
consisting of silica, alum na, and m xtures thereof
supporting 0.3 to 3.0 percent by weight of palladium
nmetal, 0.0157 to 1.8 percent by weight of gold netal,
and 1 to 30 percent by weight of an alkali netal
acetate, all based on the weight of said carrier, and
wherein and on said carrier at |east 90 percent by

wei ght of each of the supported palladiumand gold is
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distributed proximate to the external surfaces of the
carrier particles, extending to depths no greater than
about 30% of particles radius as neasured fromthe
exterior surface to the center of such particles, said
porous carrier has a particle radius 1.0 to 5.0
mllinmeters, a pore volunme of 0.1 to 2.0 cubic
centineters per gramand an internal surface area of 10

to 350 square neters per gram (claim1l)

In the catal ysts of Exanple 2, the proportions of

pal | adi um and gold are varied so as to provide inter
alia a weight ratio of gold to palladiumof 0.67:1 and
1:1 (Table 1, sanples 4-4 and 4-5). Since the catal ysts
according to Exanple 2 have a specific weight of

572 g/l, the catal yst sanples 4-4 and 4-5 have a

pal | adi um content of 5 to 6 g/l and a gold content of
3.4to0 9.0 g/l. Thus, sanples 4-4 and 4-5 al so provide
a pall adium and gold content being within the range
specified in claiml.

According to D2, when use is made of the known catal yst
systens conprising a porous carrier inpregnated with
pal | adi um and/ or gold, the netal conponents deposited
at or about the support interiors or central regions do
not contribute significantly to the reaction nechani sm
since the reactants are scarcely able to diffuse into
the central or inner regions of the porous network of

t he catal yst and hence, the reaction occurs
substantially only at the outernost or surface regions
of the catalyst. Therefore, the catal yst conponents in
| arge part do not contribute to the reaction schene,
resulting in a reduction in catalytic efficiency per
unit weight of the catal yst conponents. Furthernore,
the use of a highly active catalyst at tines gives rise
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to side reactions and, therefore, leads to a reduced
selectivity for the contenplated reaction product. On

t he ot her hand, a catal yst wherein the palladi um netal
and/or gold netal has not substantially penetrated into
the carrier, but rather bears nost of the netallic
conponent deposited on the carrier surface only,

displays a limted catalyst life, and does not permt

t he production of vinyl acetate in high yield (colum 1,
lines 25 to 50).

Thus, D2 ainms to produce a catalyst in the production
of vinyl acetate, wherein nost of the catalyst
conponents are deposited at the exterior surface of the
carrier, or wherein the sane have penetrated far into

the central regions of the carrier (colum 1, lines 53
to 60).
Both prior art documents relate to shell inpregnated

catal yst, conprising gold, palladiumand potassi um
acetate for use in the production of vinyl acetate.
Whilst DL ains at inproving the catalyst activity to
achieve a high productivity, D2 relates nore to the
reduction of side reactions and the inprovenent of
selectivity and catalyst |ife (see D2, colum 1,
lines 38 to 50).

The appel | ant has not presented any argunents that the
catal yst support (feature(l)) or the distribution of
the palladium and gold in the outernost |ayer (feature
(2)) provides any further distinction of the clained
subj ect-matter over D1 or D2, and contributes to an

i nventive step. Thus, the clained catalysts differ from
those of D1 only by the amobunt of gold, since the

hi ghest anpbunt of gold in D1 is 2.25 g/l and the | owest
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gold amount clained is 2.3 g/l (calculated on the basis
of the palladiumcontent of 3.9 g/l and the ratio of
gold to palladiumof 0.60). The clainmed catal ysts
differ fromthose of D2 only by the specified weight
per cent age of the potassium acetate. Thus, both
docunents disclose catal ysts which are structurally
close to those clained in the patent in suit. Since DI,
in conmparison with D2 relates nore closely to the

i nprovenent of the productivity also ainmed at in the
patent in suit and furthernore has been used to
fornmulate the problemin the patent in suit, it is
appropriate to use D1 as starting point for assessing

i nventive step (Case Law of the Boards of Appeal of the
Eur opean Patent O fice, 4th Edition 2001, I.D. 3.1 and
|.D. 4.3).

Pr obl em and sol uti on

5.5

1343.D

In the exanples of the patent in suit, the productivity
and selectivity of the clained catal ysts were neasured
after 20 hrs for different amounts and wei ght ratios of
gold and pall adium and at different oxygen conversions.
Table 1 conprises 23 tests, in which catalyst
conpositions within and outside the conposition of
claiml1l were used. |If the catal yst conpositions in
Table 1 are nunbered fromthe top to the bottom of the
list, anong the 23 sanples only the sanples 9, 12, 13,
17 and 22 fulfil the required catal yst composition of
claiml1, while the remaining catal ysts conpositions do
not. The neasured productivity for the catal ysts, which
fall under the present claiml, is from693 to 993 STY
when using an oxygen conversion between 16 and 35. 7%
Since in Table 2 of the patent in suit the ratio of
gold to palladiumis outside the clainmed range, none of
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t hese sanples falls under the clained subject-matter
However, catalysts C, D, and E shown in the appellant's
test report filed with letter of 3 April 2001 neet the
requi red conposition and provide a productivity of 970
to 1038 STY when using an oxygen conversion of 23 to
40. 1%

The respondent argued that productivity val ues above
661 STY did not provide any distinction over the cited
prior art and thus could be ignored when assessing
inventive step. Furthernore, such a high productivity
could al so be achieved by using catal ysts having a

wei ght ratio of gold and pal |l adi um outsi de the cl ai ned
range so that no inprovenent over the prior art had

been shown.

There are several results in Table 1 which indeed show

t hat outside the clainmed conposition range a hi gher
activity than 661 STY can al so be achieved (see sanples
No. 1, 6 to 8, 10, 11, 14 to 16, 19, 20 and 23).

However, these sanpl es have not been narked as
conparative and the respondent has not shown that these
sanpl es represent a reproduction of prior art catalysts.

Mor eover, the respondent has not filed any experi nental
evi dence of its own, to show that the catalyst
conposition according to claim 1l does not provide a
productivity above 661 STY or that any of the prior art
catal ysts do that. The onus of proof in this respect
lies, however, with the opponent (respondent) (T 219/83,
QJ EPO 1986, 211).

From the above it follows, that all catalyst
conpositions which fulfil the requirements of claim1l
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al so show a productivity above 661 STY under the

speci fied process conditions, when using usual oxygen
conversions. Hence, the problem sol ved over D1 nay be
seen in providing shell inpregnated catalyst for use in
t he production of vinyl acetate having a productivity
greater than 661 g of vinyl acetate per hour per litre
of catalyst at 150°C by maintaining a high selectivity
(page 2, lines 41 to 43 and 53 to 56).

That problemis solved by a catal yst according to
present claiml conprising from3.5 to 9.5% by wei ght
of potassium acetate and having a gold to palladi um

wei ght ratio within the range of 0.60 to 1.25 and,
wherein the palladiumcontent is greater than 3.9 grans
per litre of catalyst.

Obvi ousness

5.6

5.6.1

1343.D

It remains to be deci ded whet her the clained subject-
matter is obvious having regard to the docunents on
file.

According to Exanples | to Ill of D1, catal ysts have
been prepared by using the sane catal yst support, in
the surface |layer of which different anounts of

pal | adi um and gold are precipitated. In these exanpl es,
the gold to palladiumweight ratio is held at about
0.42 to 0.45 (patent in suit, page 2, line 36). The
reported productivity is enhanced from 275 to 610
(corrected 661) g/l.hr with increasing palladi um
content, since palladiumis the active catal yst netal
and gold is the catalyst pronoter, so that the specific
activity can al so be based on the amount of palladi um
present (colum 4, lines 64 to 67). Thus, D1 already
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provi des an indication that a higher productivity can
be achi eved by sinply increasing the anount of

pal | adi um and that the best productivity can be

achi eved at the highest possible anount of pall adi um
used in DL.

Furthernore, D1 refers to D2 as a relevant prior art
docunent, according to which "by depositing the
necessary anount of palladiumand gold to be enpl oyed
in the catalyst which wll then adhere to the surface
| ayer of the catal yst support” ... "catalytic
efficiency as conpared to conventional catalysts" is

i mproved (D1, colum 3, lines 20 to 25). In Exanple 2
of D2, catalysts are prepared in which only the anpunt
of gold is changed (0.03 to 2.3% by weight), whilst the
amount of palladiumis constant (1 percent by weight).
The weight ratio varied fromO0.25:1 to 1.5:1 by using
0.03:1 and 2.3:1 as conpari son.

In Table Il the productivity neasured at 110°C and the
percent drop in activity after 90 days of reaction are
indicated. Fromthese results it can be seen that the
hi ghest production rate (158 and 150 g/1/hr) and the

| onest percent drop in activity (0% is achieved with
sanples 4-4 and 4-5 having a weight ratio of gold to
pal | adium of 0.67:1 and 1.0:1, respectively, whil st

wei ght ratios higher and | ower than in sanples 4-4 and
4-5 provide a | ower production rate and a hi gher drop

in activity.

Since the production rate in those sanples is neasured
at a lowreaction tenperature of 110°C and si nce
according to general technical know edge a hi gher
tenperature of 150°C as used in D1 will enhance the
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reaction rate, the increase in the productivity of the
catal yst at higher reaction tenperatures would be
consi derably pronounced.

From the above it follows that the weight ratio of gold
to palladiumis critical for catalyst activity and that
wei ght ratios being within the clained range have an
enhanced effect on productivity. Thus, the skilled
person woul d have an incentive to increase in

Exanple 111 of D1 (already providing a productivity of
661 STY) the weight ratio of gold to palladi um
according to D2, by holding the content of palladium at
a high level, in order to further inprove the
productivity above 661 STY.

Thus, the subject-matter of claim1l is rendered obvious
when follow ng the teaching of D1 and D2 in conbi nation

and does not involve an inventive step.

The appel l ant argued that there is nothing in D2 that
suggests the criticality of the gold to palladiumratio
over a wide range of palladiuml oadings (see al so
patent in suit page 2, lines 52 and 53).

However, in D2 the exenplified ratios of gold to

pal | adi um providing the best results fall within the
clainmed range of 0.6 to 1.25. Those ratios are not only
illustrated by sanples 4.4 and 4.5 but al so by

Exanples 1 and 3 of D2, in which catal ysts containing
1.5% by weight of gold and 2.2% by wei ght of palladi um
corresponding to a ratio of gold to pall adi umof 0.68
are used. Since 2.2 % by weight of palladiumnetal used
in Exanple 1 corresponds to about 10.4 to 13.2 g/l, a
preferred ratio of gold to palladium (0.67 and 0.68) is
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exenplified for a wide range of palladi um anounts
(about 5 to 13.2 g/l). Thus, the appellant's argunent

i S not convincing.

The appellant furthernore argued that Figure 1 of the
patent in suit showed an maxi numeffect in activity,
when using a gold/palladiumratio as cl ai ned.

Figure 1 is however based on data cal culated from

mat hemat i cal nodel s which best fit with the
experinmental results of Table 1 and the variation in
catal yst conposition and oxygen conversion (page 5,
lines 29 to 56). Thus, Figure 1 only provides a

mat hematical illustration show ng that within the
clainmed ratio of gold to palladiuma maxi mm
productivity may be achieved. The rel ati on between
productivity dependent on the gold to palladi um wei ght
ratio simlar to Figure 1 can however already be
derived from experinental data shown in Table Il of D2
so that Figure 1 of the patent in suit cannot

contribute to an inventive step.

Fromthe above it follows that claim1l of the main
request does not involve an inventive step. Since D1
and D2 both relate to processes, which conprise
reacting ethylene with acetic acid in the presence of
an oxygen containing gas at a tenperature of 100 to
200°C (see D1, exanples; D2 exanples), the

consi derations as outlined under point 6.6.3 above
apply mutatis nutandis to process claim9. Thus, also

process claim9 is not inventive either.
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5.6.8 Since the main request as a whole is not allowable, it
is not necessary to decide, whether or not the
i ndependent clains 6 and 14 invol ve an inventive step.

5.6.9 1In view of the above, the respondent’'s objections to
the test results of the patent in suit (Figures 1 to 4)
are not relevant to this decision and it is not
necessary to deci de on the question, whether or not the
late filed subm ssions of the respondent dated 5 March
2004 should be admitted. Hence, the appellant's
obj ection under Article 113(2) EPC is wthout effect.

Auxi liary requests

6. Claims 1 and 9 of both auxiliary requests have been
anended by the feature "at an oxygen conversi on of
30 % . The anendnent only provides a clarification
under whi ch oxygen conversion the test results best fit
with the mat hemati cal equation 3) specified in the
patent in suit (page 5, Ilines 52 to 56). Thus, that
anmendnent does not change the conposition of the
catal yst. Since the appellant has not provided any new
argunent, which nmay support an inventive step based on
t hat anmendnent and since the board sees no additional
argunent either, it concludes that the sane
considerations as outlined with respect to clains 1 and
9 of the main request nmust apply nmutatis nmutandis for
the clains 1 and 9 of the auxiliary requests
(points 6.6.3 and 6.6.7 above).

6.1 Consequently, the clainmed subject-matter of auxiliary

requests 1 and 2 are not inventive either.

1343.D
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6.2 From the above it follows that none of the requests
neets the requirenents of Article 56 EPC.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

C. Ei ckhoff R. Teschemacher

1343.D



