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Summary of Facts and Subm ssi ons

3135.D

The grant of European patent No. 0 491 566 in respect
of European patent application No. 91 311 764.4, filed
on 18 Decenber 1991 and claimng priority of

19 Decenber 1990 of an earlier application in Finland
(906282), was announced on 2 Cctober 1996 (Bulletin
1996/ 40) on the basis of 10 cl ai ns.

| ndependent Clains 1 and 8 to 10 read as foll ows:

"1. Method for the preparation of a Ziegler-Natta
catal yst conposition for the polynerization of
ol efins, said nethod conprising contacting an
al cohol of the fornmula ROH wherein R, is a first
al kyl group and a first carboxylic acid ester,
conprising an ester group of the fornmula - COOR;
wherein R, is a second al kyl group, to forma first
product, characterised in that said first product
is subjected to conditions such that said al cohol
is transesterified with said first ester to forma
transesterification product having a second
carboxylic acid ester, conprising an ester group
of the fornmula -COOR;, wherein Ry is said first
al kyl group, and recovering said transesterific-
ation product as said Ziegler-Natta catal yst
conposition.”

"8. A catalyst prepared by a nmethod according to any
one of the preceding clains, characterised in that
the ratio of the signals at points 32.5° and 30°
inthe X-ray diffraction spectrumis 1."
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"9. A catalyst prepared by a nmethod according to any
of claimse 1 to 7, characterised in that in the
X-ray diffraction spectrumof the catalyst the
signal is divided into two at point 15° so that a
new signal is created at point 13°."

"10. Process for the polynerization of an olefin
characterised in that a catal yst prepared by the
nmet hod of any one of clains 1 to 7 or as clained

inclaim8 or 9 is used."”

The remaining Clains 2 to 7 were nethod cl ai ns
dependent on C aim 1.

1. On 26 June 1997, a Notice of Qpposition was filed in
whi ch revocation of the patent in its entirety was
requested on the grounds of |ack of novelty, |ack of
inventive step and insufficiency of disclosure
according to Article 100(b) EPC.

(a) The objections were supported by five docunents
(D1 to D5), including

D2: EP- A-0 045 977.

(b) New sets of clainms were filed on four occasions
during the opposition proceedings to replace the
respective previous request(s), viz. with letters
dat ed

- 23 February 1998: a single request;

- 4 January 1999: a Main Request and an
Auxi | i ary Request;

3135.D
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- 17 March 2000: a Main Request and two
Auxi | i ary Requests;

- 15 May 2000: three additional requests
identified as Requests "A", "B" and "C

The requests of 23 February 1998 and 4 January
1999 had been objected to for non-conpliance with
the requirements of Articles 84 and 123(2) EPC

al ready during the witten proceedi ngs

(communi cation dated 29 May 1998; annex to sunmons
to oral proceedings, dated 17 June 1999; and
Qpponent's letter dated 17 March 2000).

In an interlocutory decision orally announced at the
end of the oral proceedings on 17 May 2000 and i ssued
inwiting on 31 May 2000, the patent in suit was

mai ntained in the formof the first Auxiliary request
whi ch had been submtted with the letter dated 17 March
2000.

(a) Independent Clainms 1 and 7 to 10 according to this
Auxiliary Request 1 as mmintained read as foll ows:

"1. Met hod for the preparation of a titanium
containing Ziegler-Natta catal yst conposition for
t he pol ynerization of olefins, said nethod
conprising contacting an al cohol of the fornula
RiOH wherein R, is a first alkyl group and a first
carboxylic acid ester, conprising an ester group
of the fornmula -COOR,, wherein R, is a second al kyl
group, to forma first product, characterised in
that said first product is subjected to conditions
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of at |east 125°C such that said al cohol is trans-
esterified with said first ester to forma trans-
esterification product having a second carboxylic
acid ester, conprising an ester group of the
formula -COOR;, wherein R, is said first alkyl
group, and recovering said transesterification
product as said Ziegler-Natta catal yst
conposition.”

" 7. A catal yst prepared by a nethod according to
any one of the preceding clains, characterised in
that the ratio of the signals at points 32.5° and
30° in the X-ray diffraction spectrumis 1

8. A Ziegler-Natta catal yst conposition for the
pol ynmeri zati on of ol efins prepared by a nethod
conprising contacting an al cohol of the fornula
RiOH wherein Ry is a first alkyl group and a first
carboxylic acid ester, conprising an ester group
of the fornmula -COOR,, wherein R, is a second al kyl
group, to forma first product, wherein said first
product is subjected to conditions such that said
al cohol is transesterified with said first ester
to forma transesterification product having a
second carboxylic acid ester, conprising an ester
group of the fornmula -COCR;, wherein R, is said
first alkyl group, and recovering said
transesterification product as said Ziegler-Natta
catal yst conposition characterised in that in the
X-ray diffraction spectrumof the catalyst the
signal is divided into two at point 15° so that a
new signal is created at point 13°.
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9. A catal yst as prepared by a nethod according
to any of clains 1 to 6, characterised in that in
the X-ray diffraction spectrumof the catalyst the
signal is divided into two at point 15° so that a
new signal is created at point 13°.

10. Process for the polynerization of an olefin
characterised in that a catal yst prepared by the
met hod of any one of clains 1 to 8 or as cl ai ned
inclaim7 to 9 is used.”

Clainms 2 to 6 were nethod cl ai nrs dependent on
Claim1.

In particular, the decision held that the clains
of this request net the requirenments of

Articles 83, 84, and 123(2) and (3) EPC. Moreover,
whi | st four of the five docunents cited in the
Notice of Qpposition were characterised as
background art, irrelevant for novelty and

i nventive step, novelty was acknow edged over D2,
whi ch was al so considered to represent the cl osest
state of the art for the assessnment of inventive
st ep.

According to a test filed with the Notice of

Qpposi tion, Exanple 20 of D2 gave all the features
of Claim1l except for the tenperature limtation
of at |east 125°C. Thus, in that exanple of D2,
100°C and 120°C were the tenperatures used for the
preparation of the catalyst.
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(d) The technical problemto be overcone with regard
to D2 was to provide an alternative catal yst
system whi ch, when used in the polynerisation of
propyl ene, had a high catalytic activity and | ed
to pol ypropyl ene having a high isotacticity from
which it was very easy to renpove the catal yst by
washing (item 6.2 of the reasons).

(e) The document did not suggest the use of the
transesterification process in order to obtain a
catal yst which woul d overcone the above technica
probl em but rather suggested that the trans-
esterification that took place in Exanple 20 of D2
shoul d have been avoided. In order to achieve this,
t he skilled person would have | owered the reaction
tenperature. Therefore, D2 taught away from
increasing the tenperature used to at |east 125°C.

(f) Consequently, novelty and inventive step were
acknow edged.

On 25 July 2000, a Notice of Appeal was filed by the
Opponent (Appel lant) against this decision with
si mul t aneous paynent of the prescribed fee.

In the Statenment of G ounds of Appeal, received on

6 October 2000, the initial objections of |ack of
novelty, lack of inventive step and insufficient

di sclosure, raised in the Notice of Opposition, were
mai nt ai ned and further el aborated.
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Additionally, the clains as maintai ned were objected to
under Articles 84 and 123(2) EPC, and a new docunent
was cited as being relevant to the questions of novelty

and inventive step:

D6: US-A-4 857 613,

whi ch was acconpani ed by an associ ated experi nent al
report referring to the content of phthalate esters
cont ai ning ethyl and/or n-butyl groups in the catalyst
conponent obtained in a repetition of Exanple 1 of the
docunent. Specific reference was nmade to a tenperature
of 125°C in step 1.3 of the exanple.

In reply to the appeal, in a letter dated 12 Novenber
2001, the Respondent disputed these objections and the
argunents presented and requested that the appeal be
di sm ssed and that the patent be naintained according
to the contested decision (Main request) or, in the
alternative, according to one of three Auxiliary
requests filed therew th.

On 14 March 2003, in a conmunication of the Rapporteur,
doubts were expressed that the requirenents of

Article 123(2) EPC were fulfilled by the Cains 1
according to any one of the requests then on file.

Mor eover, objections were raised under Article 84 EPC,
because it appeared doubtful that all the features
essential to define the clainmed subject-matter had been
specified in the independent clains.

In a letter dated 22 July 2003, the Appellant supported
t hese objections and further comented, in particular,
on the auxiliary requests.
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On 31 July 2003, the parties were summoned to oral
proceedi ngs arranged for 12 Novenber 2003.

By letter dated 10 Cctober 2003, all the requests then
on file were replaced by a new Mai n Request and ei ght
Auxiliary Requests (1) to (M11), and conments on the

i ssues raised by the Appellant and in the conmuni cation
were given by the Respondent.

By letter dated 13 Cctober 2003, a further new docunent
was cited by the Appellant with respect to novelty and

i nventive step:

D7: EP-A-0 350 170,

whi ch was al so acconpani ed by an associ at ed
experinmental report show ng the content of phthal ate
esters containing ethyl, isobutyl and both of these
groups, respectively, in the catal yst conponent
obtained in a repetition of Exanple 3 of that docunent.
Specific reference was nade to two titanization steps
in the exanple carried out at 120°C and 130°C,
respectively.

The Oral proceedings were held on 12 Novenber 2003.

(a) Upon verification of the requests of the parties,
t he Respondent announced that it maintained its
mai n request, but did not further pursue Auxiliary
requests (lI) to (VI) submtted by letter dated
10 October 2003. They shoul d be replaced by new
Auxi liary requests (I) and (I11), both containing
six clainms. Auxiliary requests (VII) and (VII11)
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shoul d follow as renunbered Auxiliary requests
(rrr) and (1V), respectively.

Wiilst Caim1l of the Main Request, filed with the
| etter dated 10 Cctober 2003, had the sanme wording
as Claim1l as mmintained (section Ill(a), above),
Claims 7 and 8 of this request were worded as
fol |l ows:

" 7. Met hod as clainmed in any one of clainms 1
to 6 wherein said first product is subjected to
condi tions of between 125°C and 135°C such that
said alcohol is transesterified with said first
ester.

8. Process for the polynerization of an olefin
characterised in that a catal yst prepared by the
met hod of any one of clains 1 to 6 is used.”

Clainms 2 to 6 were nethod cl ai ns appendant to
Claim 1, which corresponded to Clains 2 to 6,
respectively, of the request as maintained by the
Qpposi tion Division.

Auxiliary request (I), as initially filed at the

begi nni ng of the oral proceedings, contained five
nmet hod clains and a process claim(Caim®6), the

|atter being directed to the polynerisation of an
ol efin by neans of a catal yst as obtained by the

clainmed nmethod. After deletion of Claimé6 during

the oral proceedings, the clains of this request

read as foll ows:
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" 1. Met hod for the preparation of a titanium
containing Ziegler-Natta catal yst conposition for
t he pol ynerization of olefins, said nethod
conprising contacting a spray crystallised or

emul sion solidified adduct of the fornula

MyCl 2*nRiCH (wherein ROH is an al cohol and in
which nis 1to 6) with titaniumtetrachloride to
forma titanised carrier, adding to said titanised
carrier an alkyl ester of a phthalic acid
conprising a first ester COOR;,, wherein R, is an
al kyl group, to forma first product,
characterised in that said first product is

subj ected to conditions of higher than 136°C such
that said al cohol is transesterified with said
first ester to forma transesterification product
havi ng a second carboxylic acid ester, conprising
an ester group of the fornmula COOR;, wherein R; is
a first al kyl group, and recovering said
transesterification product as a Ziegler-Natta
catal yst conposition.

2. Met hod according to claim1 or 2,
characterised in that the transesterification is
effected in a medium having a high boiling point.

3. Met hod according to claim2 characterised in
that the said nediumis a |ong-chai ned hydrocarbon,
preferably nonane or decane.

4. Met hod according to any one of clainms 1 to 3,

characterised in that the alkyl ester is di-
i sobutyl phthal ate.

3135.D
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5. Met hod according to claim4, in which the
al cohol is EtCH "

Claim1l1l of Auxiliary request (I1) differed from
Claim1 of Auxiliary request (l) in that the
feature ", and recovering said transesterification
product as a Ziegler-Natta catal yst conposition”
was replaced by "and contacting the same with a
trial kyl-Al -cocatal yst and an outer donor to form
said Ziegler-Natta catal yst conposition.”

In the discussion, the Appellant rai sed objections
under Article 123(2) EPC agai nst the pendi ng
requests, in particular with regard to the feature
of "at least 125°C"' in the Main Request and the
reaction details in both Clains 1 of Auxiliary
Requests (1) and (I1).

In view of the limtation of the tenperature to
"hi gher than 136°C', the objection of |ack of
novelty to Auxiliary Request (1) was w t hdrawn.

Despite the fact that it was used as a starting
poi nt for argunentation, D2 was not necessarily
seen to represent the closest state of the art.

In line with the acknowl edged state of the art in
the patent in suit (page 2, lines 20 to 43),
Docunent D2 al so made use of different phthal ates
in order to attain good activities and high
stereospecificity. The results exenplified in D2
were either simlar to those in the patent in suit
or even better, so that no effect could be derived
fromthe application of the higher tenperature.
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Even the neasured val ues of the exanpl es outside
the scope of aim1l presented in the tables of
the patent in suit were in part better than those
given for the experinents within the scope of the
claim

The | ower tenperatures in the preferred ranges

di sclosed in D6 did not invalidate the argunent

t hat tenperatures above 136°C were nentioned in

t he docunent and that the results according to
Caiml were in part worse than those in the prior
art (D2 + D6/D7).

The question of lifetine (ie storage tinme) would
be of m nor inportance. Furthernore, the result in
Table 6 of the patent in suit at 135°C was poorer
than that obtained at 110°C. No comments were
given to the argunent of the Respondent that
storage tine was different fromthe lifetinme of a
cat al yst.

From D7, it was known that, in particular, the

pht hal ate esters had an effect on activity and
stereospecificity and that it was not necessary to
use them as starting conpounds. Rather, the
trivial reaction of transesterification was within
t he common general know edge, although not
explicitly nmentioned in D7.

(f) The Respondent disputed these argunents and relied
essentially on the previous argunents as accepted
in the decision under appeal that the m ni num
tenperature of 125°C was a valid limtation for
the Main request. Wth regard to Auxiliary Request

3135.D
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(I), it was further pointed out that only D2

nmenti oned transesterification as one option for
the preparation of the ester donor, whilst the

ot her docunents were conpletely silent in this
respect, nor provided an incentive to carry out
such a reaction. Rather, even D2 woul d rather

di scourage transesterification as held in the
contested decision (section Ill(e), above). In D7,
preparation of the el ectron donor by conversion of
ot her starting conpounds was suggested which,
however, did not anpbunt to suggest trans-
esterification between donors. Moreover, none of

t he docunents suggested to heat the reaction

m xture to nore than 136°C. Nor did any cited
docunent refer to the use of a spray crystallised
or enul sion solidified magnesiumchloride carrier.
Lifetime of the catal yst, which was different from
storage tine, was an inportant feature of the
catal yst to be prepared by the clainmed nethod,
whi | st conparabl e properties as to activity and
stereospecificity were obtained. No experinental
results had been produced by the Qpponent

(Appel lant), which were directly conparable to the
cl ai med subject-matter

The Appel l ant requested that the decision under appeal
be set aside and the patent be revoked in its entirety.

The Respondent requested that the appeal be dism ssed
and that the patent be maintained on the basis of the
Main request (Claims 1 to 8) filed with the letter
dated 10 October 2003 or, in the alternative, on the
basis of Auxiliary Request (1) (Clains 1 to 5) filed at
the oral proceedings or on the basis of Auxiliary
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Request (Il1) (Clains 1 to 6) also filed at the oral
proceedi ngs or on the basis of Auxiliary Request (I1I1)
or (1V) corresponding to renunbered Auxiliary Requests
(M1) and (VII11), respectively, filed with the letter
dated 10 Oct ober 2003.

Reasons for the Deci sion

1

2.2

2.3

3135.D

The appeal is adm ssible.

Procedural Matters

At the beginning of the oral proceedings, the

adm ssibility of the late-filed docunents D6 and D7 and
of the new Auxiliary Requests (1) and (Il1) to the
proceedi ngs was di scussed (sections IV, VI and VII (a)
to (d), above).

According to the Respondent, these new auxiliary
requests were intended to overcone the objections

rai sed by the Appellant on the basis of document D7,

whi ch had only been cited in the letter dated

13 Cctober 2003, so that the oral proceedings were the
first opportunity for the Respondent to comment thereon

Wth respect to the two docunents D6 and D7, cited for
the first time in the appeal proceedings, the
Respondent stated its strong interest in the patent in
suit to be maintained in a valid form and, therefore,
confirmed expressis verbis that it did not raise any
obj ections agai nst their adm ssion to the proceedings.
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2.5

2.5.1

2.5.2

2.5.3
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In view of this statenment, the Board admtted both
docunents, D6 and D7, into the proceedi ngs.

It is, however, evident that the | ate subm ssion of D7,
in particular, resulted in a factual change of the
situation for the Respondent at a tine of |ess than one
nmont h before the oral proceedings, and that it had had
no opportunity, therefore, to coment and react thereon
before the oral proceedings.

According to Rule 57a EPC, "the description, clains and
drawi ngs of a European patent may be anended, provided
t hat the anendnents are occasi oned by grounds for
opposition specified in Article 100 EPC, even if the
respective ground has not been invoked by the
opponent."™ The conparison of the two new Auxiliary
Requests (1) and (I1) (sections VIl (c) and (d), above)
with the finding in the decision under appeal as to
novelty (section Ill(c), above) and the two late-filed
docunents D6 and, in particular, D7 (cf. sections IV
and VI, above) denonstrate that this requirenent is
fulfilled by both requests (by limtation to a
tenperature of higher than 136°C in the trans-
esterification step).

In view of the citation of D7 at this |ate stage of the
proceedi ngs, the requirement for adm ssibility of
alternative clains to appeal proceedings is also
fulfilled, that such clains should normally be filed as
soon as possible in these proceedings (cf. T 153/85; QJ
EPO 1988, 001).

Wth respect to new Auxiliary Request (l1), the
guestion arises whether the further additional
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nodi fication at the end of Claim1 could be a bar to
the adm ssibility of the request to the proceedi ngs.

At first sight, the additional features in this

nodi fication ("contacting ..with a trialkyl-Al-
cocatal yst and an outer donor") appear to be discl osed
only within the context of a conbination of specific
constituents in the exanple (patent in suit, page 4,
lines 8 and 9: "...by neans of this procatal yst obtained
and trial kyl-Al -cocatal yst as well as an outer donor").

However, this is not the case, since the use of an

outer donor is also referred to in the description in
connection with Ziegler-Natta catal ysts, in general

(page 2, lines 15, 16 and 20 to 43), and trial kyl -
alumniumis also nentioned as a preferred cocatal yst

to be used together with the transesterified catal yst
conposition prepared by the nmethod as defined in

Claim1l (page 3, lines 11 to 45, in particular line 44).
Hence, these features in the claimare not based on an
unal | onabl e generalisation of specifics of an exanple.

Furthernore, this nodification, aimng at the
conpliance of Claiml1l with Article 84 EPC (section VI,
above), had already been present in Caim1l according
to the previous Auxiliary Request (1) (filed with the
| etter dated and received on of 10 October 2003), ie
within the time limt set in the conmmunication dated
14 March 2003 and extended in the summons until one
nonth before the oral proceedings (Rule 71a EPC)

Hence, this nodification at the end of Caim1 of
Auxiliary request (I1) does not contravene
Article 123(2) EPC, has been filed in good tinme in
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reply to an objection and is, thus, no obstacle to the
adm ssion of this request in the proceedings either (cf.
T 153/ 85, above, sections 2.1 to 3).

Under the specific circunstances of the present case,
t he Board has, therefore, conme to the conclusion that
the new Auxiliary Requests (I) and (I1) should be
admtted to the discussion.

| nsufficiency of Disclosure (Article 100(b) EPC)

In the Statement of G ounds of Appeal, two objections
were rai sed under the heading of "Articles 83 and 84
EPC' (page 6).

In the first objection, the reason, arising fromthe
[imtation "at |least 125°C', for an exclusion of a
titani zation tenperature of 110°C whil st 143°C renai ned
i ncl uded, was consi dered as conpletely obscure in view
of the fact that better results were obtained in terns
of activity and isotacticity at 110°C than at 143°C
(patent in suit: Table 3). This objection is clearly
related to Article 84 EPC, but not to Article 83 EPC

According to the other objection, forner independent
Claim8 (section Ill(a), above) |acked enabling

di scl osure. The subject-matter of this claimis,
however, no longer clained in any one of the valid
requests.

Since no further argunents have been provided by the
Appel lant with respect to Article 83 and 100(b) EPC,
respectively, the Board is, therefore, satisfied that
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the patent in suit and the subject-matter to which it
relates neet the requirements of Article 83 EPC.

Consequently, the objection under Article 100(b) EPC
fails.

Mai n request

Article 123(2) EPC

In the letter dated 10 October 2003, the Respondent
appreciated that the "at least 125°C"' |imt in the Main
Request (which Iimt, according to the decision under
appeal, was the only distinguishing feature with regard
to D2, section Ill(c), above) derived froma specific
exanpl e, and expressed the opinion that "this
tenperature disclosure nust be read in the context of
the entire specification and in particular the
requirenent for a transesterification reaction to take
pl ace at elevated tenperature.” Wth full consideration
of the application text, it was believed that the
skilled person would have realised the criticality of
the 125°C limt and its broad applicability (page 1

par agr aph under the headi ng "Added Matter").

This opinion contrasts with the view expressed in the
conmuni cation dated 14 March 2003, itens 2 and 3 (cf.
section VI, above), that the above m ninumtenperature
had only been disclosed in connection with experinents,
whi ch had been carried out with catal ysts prepared by
reacting a particular conbination of conpounds under
specific conditions. However, none of these particulars
had been recited in Caim1l of that tinme (which did not
differ fromthe present Main Request in this respect),
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al t hough there had been no disclosure in the
application as filed that any one of these particulars
did not affect the results in the tables in the
specification. Consequently, the wording of this claim
was considered to be based on a generalisation which
did not conply with Article 123(2) EPC, because a
person skilled in the art had apparently been presented
with information which had not been directly and

unanbi guously presented by the application as
originally filed.

The Board does not resile fromthis view, since, on the
one hand, it is evident fromthe description that the
tenperature necessary for this reaction depends on the
nature of the acid - al cohol pair and, when

titani zation is involved, no transesterification takes
pl ace at tenperatures of below 100°C (page 3, lines 5
to 10 and 36 to 38), but tenperatures close to the
boiling point of Tid, (136°C) or above are required for
such a reaction (page 3, lines 21, 22, 40 and 41).

In the exenplified experinments on page 4 et seq., on
t he other hand, a tenperature of 125°Cis only
mentioned in a list of five different titanization
tenperatures within a range of from 110°C to 143°C in
close relation to "a certain catal yst conposition”
(patent in suit: page 4, lines 14/15), as already

poi nted out in the above comruni cati on.

Furthernore, it is expressis verbis stated in this
context that a transesterification takes place between
t he ethoxy groups originating fromthe carrier adduct
and the iso-butyl groups of the donor and that diethyl
phthal ate is created as a donor, if a titanization
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tenperature high enough is used (page 4, lines 6 to 12,
in particular, lines 10 to 12; enphasis added).

However, it is not derivable fromany results shown in
Tables 1 to 6 in the patent in suit (and obtained in
the preparation of the above "certain catal yst
conposition”) that a titanization tenperature of at

| east 125°C woul d have been a critical limtation in
this respect, especially in view of the fact that the
patent in suit is silent with respect to any m ni num
degree of transesterification necessary to achieve the
desired results in the polynerisation of the olefin by
means of such a catalyst. The only indication to a
critical mninmumtenperature can be taken fromthe
experinment in Table 1, the only one indicated to be a
conpari son, wherein heptane (which has a boiling point
of about 98°C, ie below 100°C, cf. section 4.1.3, above)
was used as the solvent.

Rat her, as al so denonstrated by the experinental data
associated with D2 and D6, respectively, which had been
presented in the Notice of Opposition and in the
Statenent of G ounds of Appeal, transesterification

bet ween ethanol in the carrier adduct and di-n-butyl
and di-isobutyl phthalate, respectively, as the inner
el ectron donor took place in the preparation of the
respective catal yst conpositions at tenperatures even
below this limt of 125°C, such as 100°C and 120°C,
respectively. The occurrence of transesterification per
se under these conditions, although allegedly with | ow
degrees of conversion, was not denied by the Respondent
in the oral proceedings.
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Nor does the sentence that "it is possible to use this
transesterification reaction also for the nodification
of other ester conponents of a catalyst"” provide the

i nformati on which would all ow the generalisation of the
specific tenperature value as suggested in Caiml
(page 4, lines 13 to 17).

Hence, in contrast with the situation concerning the
basis of the additional features in Caim1l of
Auxiliary request (Il1) in the application as originally
filed (section 2.5.3, above), it is evident that the
question of support of the Main Request by the original
description nust, therefore, be answered in the

negati ve.

Claim7 further limts the reaction conditions to a
tenperature range of between 125°C and 135°C. However,

t enper atures above 135°C are clearly inportant for
achieving the transesterification in parallel to the
titani zation (cf. section 4.1.3, above). It follows

t hat the above argunments concerning the 125°C limt are
also valid for both tenperatures in this claim

Consequently, neither Claim1 nor daim7 conplies with
Article 123(2) EPC, and, therefore, the Miin Request
cannot prevail.

Auxi liary request (1)

Article 123(2) EPC

No objections under Article 100(c) EPC had been raised
by the Opponent against the patent in suit as granted.
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Nor were such objections raised by the Opposition
Division (contested decision: item2 of the reasons).

The amendnents carried out in Caiml (in conparison to
Claim 1l as granted) have their basis on page 3,

lines 11 to 34 of the specification (page 4, line 32 to
page 5, line 31 of the application as originally filed).

Clains 2 to 5 have their basis in Jains 3 to 5 and 7
as grant ed.

Consequently, the Board is satisfied that the clains of
this request conply with Article 123(2) EPC.

Article 123(3) EPC

The above anmendments further limt the scope of Caiml.
It follows therefromthat the requirenents of
Article 123(3) EPC are al so net.

Article 84 EPC

The Board is satisfied that the clains neet the
requi renents of Article 84 EPC

Pr obl em and sol uti on

The patent in suit relates to a nethod for the
preparation of a Ziegler-Natta catal yst intended for

t he polynerisation of olefins, whereby the

pol ynmerisation is carried out by neans of a procatalyst,
a cocatal yst and an outer donor, to achieve a hono- or
copol ynmeri sati on product of high stereospecificity at
hi gh productivity yield in terns of mass of pol ynmer
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produced per gram of catal yst conposition enpl oyed
(Caiml; page 2, lines 50 to 52).

Such a method is known from D2 whi ch was consi dered by
t he Respondent to represent the closest state of the
art, a view al so shared by the Opposition D vision. The
Appel lant, while indicating reservations in this
respect at the oral proceedings, did not el aborate on
the reasons for this, nor did it propose an alternative
state of the art as an appropriate starting point.

Consequently, the Board sees no reason to depart from
the choice of the closest state of the art in the
deci si on under appeal .

Docunent D2 concerns a solid conponent (c) to be used
in conbination with an Al -al kyl conpound (a) and a
certain type of silicon conpounds (b) to formcatal ysts
for the polynerisation of aolefins. The solid
conponent (c) conprises an anhydrous magnesi um di hal i de
in active form as the essential support for a titanium
hal i de or hal o-al cohol ate and an ester (as an inner
donor) selected fromseven different types, inclusive
of (in class 3) nono- and diesters of aromatic ortho-

di carboxylic acids, wherein at |east one of the

hydr ocar byl radicals bound in the ester groups contains
from3 to 20 carbon atons (Claim1 and page 4, line 4
to page 5, line 2). Exanples of such esters are listed
on page 6, including inter alia the diisobutyl and

et hyl -i sobutyl phthal ates. However, the document does
not refer to spray crystallisation or emul sion
solidification of the carrier.
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In the preparation of this solid conponent (c), the
esters are contacted with the active My di halide or
precursors thereof or "the esters can be forned in situ
by means of known reactions as for instance by
esterification between an al cohol or an al cohol ate and
an aryl halide or between an anhydride or a[n]

[h]em ester of a polycarboxylic acid with an al cohol or
by transesterification. The esters can al so be used in
m xture with other known inside donors" (page 7,

lines 14 to 22).

The activity and stereospecificity of the supported
catal ysts conprising as outside donor a silicon
conpound contai ning Si-0O C bonds can be further

i ncreased "by using as inside donor an ester having a
particul ar structure" (page 2, lines 7 to 14; page 3,
lines 12 to 16).

Docunent D2 ains at increasing the activity and
stereospecificity of the prior art supported catal ysts
(page 3, lines 12 to 14). Thus, in Table Il1l (page 29),
the yields in gram pol ypropyl ene per gram of catal yst
conponent and the isotacticity indices ("I.I.") of the
pol ypr opyl ene products in a nunber of exanples and
conparati ve exanples are |isted.

Exanpl e 20, specifically referred to by the Appellant
and in the decision under appeal, describes a supported
catal yst made of spherical MyQ ;- 2. 5GHOH particles and
a suspension of a titaniumtetrachl oride-diisobutyl

pht hal at e adduct with heating to 100°C, filtering,
further treating the resulting solid product with
additional Tid,4 at 120°C, subsequent filtration and
washi ng with n-heptane. The solid conponent was then
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used together with alumniumtriethyl and phenyltri-

et hoxysil ane in the manufacture of polypropyl ene having
an "1.1." of 96.9% in a yield of 13,900 g per gram of
the solid titanium catal yst conponent.

In line with the description in the patent in suit, in
particul ar page 2, lines 51/52 and page 6, lines 16

to 31, the technical problemunderlying the patent in
suit with respect to D2 may be seen as the provision of
a nmethod for the preparation of a Ziegler-Natta

catal yst conposition having (i) both a high activity
and capability of producing a polyner with a high
stereospecificity and (ii) the catalyst systemin use
exhibiting an inproved lifetine.

The solution to this problem proposed according to
Claim1l is to subject a first product, forned froma
spray crystallised or enul sion solidified adduct of the
formul a Myd ,*nRCH (wherein ROH is an al cohol and in
which nis 1 to 6), titaniumtetrachl oride and an al kyl
ester of a phthalic acid, to elevated tenperature
conditions of higher than 136°C such that the al cohol

and the phthalic acid ester undergo transesterification,
in parallel to the titanization (Claim1 and page 3,
lines 35 to 41).

Wi | st the Appellant contested aspect (i) of the
techni cal problemon the basis that it had al ready been
solved by D2, so that the catal yst system according to
the patent in suit would have to be regarded as a nere
alternative, this view cannot be shared by the Board
for the foll ow ng reasons:
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The formul ation of the technical problem under
5.4.3, above, in any case does not call for an

i nprovenent over that of D2 in terns of catalyst
activity and stereospecificity of the polyner
products thus produced. Rather, it calls for these
capabilities to be present at acceptably high

| evel s.

In this connection, whilst it mght appear at
first sight, in viewof (i) the reported activity
in Exanple 20 of D2 (13.9 kg pol ypropyl ene/ g
catalyst) in conparison with the correspondi ng

val ue of the only exanple (at 143°C) within the
scope of Claim1l of the patent in suit (413 kg

pol ypropyl ene/g Ti, equivalent to 9.9 kg/g

catal yst; recal cul ati on undi sputed by the
Respondent), (ii) nearly the sane isotacticity of
both polyners (D2: 96.9% patent in suit: 97.0%
and (iii) an inferior isotacticity at higher

titani zation tenperatures as shown for the
different tenperatures within Table 3 of the
patent in suit, that the state of the art was, if
anything, superior to the patent in suit in terns
of catalyst activity and practically equal to it
in ternms of stereospecificity of the polyner
product, this superficial view takes no account of
the different reaction conditions, eg the use of a
di fferent outer donor, a different propyl ene
pressure and a different reaction tine

(D2: phenyltriethoxysilane, 7 atnospheres, 4 hours;
patent in suit: cyclohexyl met hoxymet hyl sil ane,

10 bar, 3 hours, respectively), so that the
experinmental data cannot directly be conpared with
each ot her.
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(c) The fact that the experinental results in D2 and
the patent in suit cannot directly be conpared
wi th each other was, in the end, also conceded by
t he Appel | ant.

Consequently, the interpretation of the

experinmental data in D2 (Table I11) and in the
patent in suit (Table 3) and the concl usion drawn
by the Appellant, that the technical problem
underlying the patent in suit was not solved, is

not convi nci ng, because the argunents provided are
nei t her based on conparable date and facts, nor do
they concern the precise requirenents of aspect (i)
of the relevant technical problem

5.4.6 As regards aspect (ii) of the technical problem there

3135.D

is no nention in D2 of the |lifetime of the catal yst.

In the latter connection and as denonstrated by Table 6
in the patent in suit, the use of the spray
crystallised or enulsion solidified Myd ;-adduct and the
reaction at a tenperature of nore than 136°C have a
significant effect on the lifetine of the catalyst.

Thus, the avail able data concerning the usability tine
(lifetinme) of the catalysts subjected to different
titani zation tenperatures are based on neasurenents of
the decrease of their respective activities in
percentages within one hour fromthe preparation of the
catal yst (ie according to the undi sputed expl anati on of
t he Respondent, the conbination of procatalyst,
cocatal yst and outer donor directly before the feed of
the catalyst to the polynerisation reaction, which is
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different fromthe storage tine of the catal yst prior
to its use; cf. page 4, lines 29 to 32 and section
VII(f), above). Fromthe data provided, it can be
concl uded that the percentage of the residual activity
of catalysts treated at tenperatures according to
Claim1l is better, ie the lifetinme becones |onger
(Tabl e 6; page 6, |ines 30/31).

These results have not been disproved by the Appellant,
on whom t he onus of proof had been.

Hence, the Board is satisfied that both aspects (i) and
(ii) of the relevant technical problem have been
effectively solved by the cl ai mred neasures.

Novel ty

In the oral proceedings, the Appellant withdrewits
novelty objections to Caiml with regard to the cited
docunents D2, D6 and D7. The Board has no reason to
take a different position.

Hence, the subject-matter of aim1l is novel

| nventive step

It remains to be deci ded whether the solution found was
obvious to a person skilled in the art.

Al t hough the use of inner and outer donors and of nore
t han one donor at a tinme has been known (page 2,

lines 20 to 43 of the patent in suit) and
transesterification is nmentioned in D2 as one nethod
for the preparation of the ester donor (page 7), the
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| atter docunent neither specifically recomends this
reaction, nor does it provide any information as to any
effects on the polynerisation reaction which nmay be
caused by this specific preparation route to the

catal yst. Mdreover, D2 and al so the experinmental report
associated with this docunent, which was provided by
the Appellant, are conpletely silent about any

i nfluence the tenperature m ght have on the preparation
of the solid catal yst conponent, on its use or on the
pol ynmer finally produced therewith. Nor does D2 provide
an incentive to prepare the solid procatalyst fromthe
speci fic Myd ,-adduct and, in particular, to apply
tenperatures of nore than 136°C, ie above the boiling
point of TiCl 4, as required by Caiml.

In agreenent with these findings, enphasis was
repeatedly put by the Respondent on the argunents that
D2 did not provide any incentive to increase the
titani zation and transesterification tenperature, and
in particular, that D2 was conpletely silent with
respect to the lifetine of the catalyst.

These argunents have not been refuted by the Appellant,
whose argunents rather concentrated on the definition
of the technical problem (section 5.4.5 et seq., above).

Consequently, having regard to D2 itself, there is no
gui dance to take the neasures constituting the solution
of the technical problem

Therefore, it remains to be deci ded whet her any one of
t he other two docunments relied upon by the Appell ant
woul d provide the m ssing information which would nmake
t he solution of the technical problem obvious.
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Docunment D6 di scl oses a process for the preparation of
homopol yners and copol yners of propyl ene by neans of a
Ziegler-Natta catal yst consisting of (1) a titanium
conponent, (2) an alum niumtrial kyl conponent and (3)

a silane conponent. The titaniumconponent (1) is
obtained in a nmulti-stage procedure, wherein (1.1) a
carrier (1) is prepared fromfinely divided silica (la),
an organo magnesi um conmpound (I b) and a gaseous
chlorinating agent (lc).

The carrier (lI) is then, in a second stage (1.2),
reacted with a G- to G-alkanol (I1), Tid,4 (I1l) and a
phthalic acid derivative (1V), such as an G- to Co-

al kyl ester. After the addition of the Tid,4 (111) at
room tenperature, the substances conbi ned are kept at
from 10° to 150°C for 0.5 to 5 hours and the resulting
solid-phase internediate is isolated with renoval of
the |iquid phase.

In a third stage (1.3), the solid-phase internediate
obtained in the second stage is subjected, at from 100
to 150°C for from0.2 to 5 hours, to a single-stage or
mul ti-stage or continuous extraction with TiCl 4 or its
m xture with an al kyl benzene. Finally, in a fourth
stage (1.4), the solid thus obtained is washed with an
inert liquid hydrocarbon until the eluate contains |ess
than 2% of the titaniumtetrachloride and results in
catal yst conmponent (1) (Caim1l).

In the procedure of Exanple 1, the carrier (1) is
conbined with ethanol (I1) in n-heptane at room
tenperature and the mxture is then kept at 80°C for
1.5 hours. Thereafter, TiC 4 (1l11) is at first
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introduced with stirring at roomtenperature. Then, di-
n- butyl phthalate is added, and the resulting m xture
is kept at 120°C for two hours with stirring. The

sol i d-phase internediate thereby forned is isolated by
filtration under suction, with renoval of the liquid
phase. In the third stage (1.3), the solid-phase
internediate is subjected to a continuous extraction
with a mxture of TiCd,4 and et hyl benzene at 125°C for 2
hours. Finally, after filtration, the resulting solid-
phase product is washed in stage (1.4) w th n-heptane.

The catal yst conponent, prepared in this way, contained
2.6% by weight of Ti, 9.7% by weight of My and 32. 2% by
wei ght of d.

The pol ynerisation of propylene with this catal yst
conmponent, triethylalum niumand triethoxytol uylsilane
for 2 hours at 70°C and 28 bar resulted in 17,000 g
pol ypropyl ene per g of catal yst, and the product

contai ned 1.6% heptane-solubles (ie an I.1. of 98.49%.

Whilst it is true that, in D6, tenperatures of up to
140° or even 150°C are nentioned in the description of
the catal yst preparation (Claim1l; colum 4, lines 24
and 35), the docunent only states that the tenperature
shoul d be "kept" within ranges limted by the above
val ues, it does not teach to heat the reaction m xture
to a tenperature of above 136°C, and it is conpletely
silent about any possible effects correlated with such
heati ng above 136°C or about a transesterification.

Mor eover, D6 neither teaches to use the specific Md »-
adduct, nor does it refer to the relevant technical
problemof the lifetine of the catalyst.
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Consequently, this docunent provides no incentive to
nodi fy the preparation of the catalyst of D2 so as to
arrive at sonething within the anbit of Claim1, or
therefore, to solve the relevant technical problem

The pol ynerisation process of D7 is carried out by
means of an ol efin polynerisation catalyst formed from
(A) a solid Ti catalyst conmponent containing My, Ti and
hal ogen as essential ingredients, (B) an organo-

al um ni um conpound and (C) an organosilicon conpound
(Cdaiml).

The docunent ains at a catal yst having high

pol ynerisation activity and being capable of giving a
honopol yol efi n having excell ent stereoregularity
(page 3, lines 24 and 25).

In the preparation of conponent (A), an electron donor
is used referring anongst various different classes of
conpounds al so to al cohols such as ethanol and organic
acid esters having 2 to 30 C atons including a nunber
of phthal ates. They may be used as single conmpounds or
as mxtures. The el ectron donors need not be used as
starting conmpounds, but conpounds convertible to the
el ectron donors in the course of preparing the titanium
catal yst conmponent may al so be used as starting
materials (page 4, line 48 to page 7, line 21; in
particular, page 5, lines 1 to 9; page 6, lines 31

to 45 and 55 to 57 and page 7, lines 19 to 21).

Specific reference was nade by the Appellant to

Exanpl e 3, wherein conmponent (A) was prepared by the
followi ng steps: MyC ,, ethanol and sorbitan distearate
were charged to purified kerosene, heated to 120°C with
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stirring and added to further purified kerosene

at -10°C. The solid thus obtained was thoroughly washed
wi th hexane to produce a carrier. The carrier was
suspended in Ti O 4 and diisobutyl phthal ate was added.
The tenperature was raised to 120°C and the m xture was
stirred at this tenperature for 2 hours. Then the solid
portion was collected by filtration, again suspended in
TiC, and stirred for another 2 hours at 130°C. After
filtration, the solid product was washed with purified
hexane to give the solid catal yst conponent (A) which
cont ai ned 63% by weight of O, 20% by wei ght of My and
5.0% by wei ght of diisobutyl phthal ate.

After prepolynerisation for 1 hour with the use of
triethyl alumnium a silane and 5.9 N /h propyl ene,
the solid, thus obtained, was isolated by filtration
and di spersed in decane. The main pol ynerisation using
this prepol yneri sed conponent (A), triethyl alum nium
(B) and a silane (C) was carried out, in the presence
of hydrogen, with 500 g of propylene for 40 m nutes at
70°C to prepare pol ypropyl ene having a boiling

n- hept ane extraction residue of 98.9% (isotacticity

i ndex). The polynerisation activity was 45,800 g

pol ypr opyl ene/ mol Ti, corresponding to 954 g

pol ypropyl ene/g Ti (this recal culation was not in

di spute between the parties).

However, the document does not provide any data which
woul d show whet her the object to provide a catalyst,
whi ch does not easily decrease in activity with tinme,
has i ndeed been achi eved (page 3, lines 27/28).

Nor does D7 nention the inportance of the starting
material for the carrier and of the tenperature used in
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the preparation of the catalyst for aspect (ii) of the
rel evant technical problem the lifetine of the

catal yst. Mreover, a transesterification reaction has
nei t her been contenplated in the docunent, nor has any
hint to such a reaction been given therein (cf. the
anal ysis data of conponent (A) in Exanple 3, nentioned
above). The reference to the in situ preparation of the
donor fromdifferent starting conpounds does not anount
to a reference to a transesterification in accordance
with Caim1 of the patent in suit. Wilst reference is
made in D7 to the tenperatures in the prelimnary

pol ynmeri sation (-20° to +100°C) and in the main

pol ynerisation (20° to 200°C) (page 11, lines 22 to 24;
page 12, line 27), the tenperatures used during the
preparation of the catalyst are only nmentioned in
Exanples 1 and 3, all clearly bel ow 136°C.

Hence, this docunent provides no incentive either to
solve the relevant technical problem by nodification of
the preparation of the catalyst of D2 so as to arrive
at sonething within the anbit of Caim1.

The finding as to the m ssing neaningful ness of the
experinmental report associated to D2 is also valid for
t he correspondi ng data provided by the Appellant with
respect to D6 and D7 (sections IV and VI and 5.6.1
above). Therefore, these data cannot change the above
concl usi ons about the rel evance of D6 and/or D7 for

i nventive step.

Consequently, the Board is satisfied that the nethod of
Caiml is not derivable fromthe state of the art in a
manner whi ch woul d be obvious to a person skilled in
the art. Hence, the subject-matter of Claim1 involves
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an inventive step (Article 56 EPC). By the sane token,
this is also valid for the remai ni ng dependent cl ai ns.

6. Since Auxiliary Request 1 is successful, there is no
need further to consider the remaining auxiliary
requests.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The Main Request is refused.
3. The case is remtted to the First Instance with the

order to maintain the patent on the basis of Cains 1
to 5 of Auxiliary Request (1) filed at the oral
proceedi ngs and after any necessary consequenti al
anmendnent of the description.

The Regi strar: The Chai r man:

E. Gorgnmaier R Young
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