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Summary of Facts and Subm ssi ons

0620. D

Mention of the grant of European patent No. 0 534 480
i n respect of European patent application

No. 92 116 495.0, filed on 25 Septenber 1992, claim ng
priority froman earlier application in the United
States (766405 of 27 Septenber 1991), was published on
11 Cctober 1995 on the basis of ten clains, Caiml
readi ng:

"A process for substantially renoving and recovering
unreact ed di ene nononer from et hyl ene propyl ene di ene
nmononer (EPDM resin produced in a fluidized bed
reactor which conprises:

(a) directing said resin into a purging zone in
contacting relationship wwth steamin an anount and at
a velocity sufficient to renove substantially al
unreact ed di ene nononer fromsaid EPDM resin said resin
bei ng i ntroduced at a tenperature above the tenperature
of the steamin said purging zone;

(b) discharging said EPDM resin having substantially
all of the diene nononer renoved from said purging
zone;

(c) discharging a streamincluding steam and di ene
nmononmer from said purgi ng zone and thereafter

i ntroducing said streaminto a first steam and di ene
nononer separation zone to condense said steaminto
water and to separate di ene nononer from said water

| eaving trace amounts of diene nononer in said water;
(d) discharging and recovering said di ene nononer
renoved fromsaid water from said separati on zone; and
(e) discharging said water containing trace anounts of
di ene nononmer from said separation zone."
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Clainms 2 to 10 referred to preferred enbodi nents of the
process according to Caiml.

On 28 May 1996 a Notice of Opposition against the
granted patent was filed, in which the revocation of
the patent in its entirety was requested on the grounds
set out in Article 100(a) EPC

The opposition was, inter alia, supported by the

foll ow ng docunents:

A EP-A-0 047 077,

B DE-A-1 795 396 and

C US- A-4 332 933.

By a decision issued in witing on 17 Septenber 1997,
the Opposition Division rejected the opposition. It
hel d t hat

(a) Novelty had not been contested and it was
acknow edged.

(b) Regarding inventive step, none of the cited
docunents was considered to form an appropriate
starting point for a discussion on the basis of
t he probl em sol uti on approach, since none of them
referred to the sane problemas the patent in
suit. No conbination of those docunents was
possi bl e nor woul d any such conbination result in
the cl ai ned subject-matter. Therefore, the
presence of an inventive step was accepted.
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On 13 Cctober 1997 the Appellant (Opponent) | odged an
appeal agai nst the above decision and paid the

prescri bed fee simultaneously. The Statenent of G ounds
of Appeal was filed on 9 January 1998.

The Appellant, in witing and during oral proceedings
hel d on 2 February 2000, argued essentially as follows:

Docunment E (GB-A-1 104 740), which had not been
previously nentioned during the proceedi ngs, but which
was referred to in the patent specification in suit,
was considered to be the closest state of the art. It
shoul d be admtted to the proceedings in the |ight of
standard jurisprudence of the boards of appeal.

Docunent E di scl osed a process for the renoval of

di enes from el astoneric polyners, for exanple

terpol yners of ethyl ene/ propyl ene/ di ene, by steam
treatnment of the polynmer. This process was especially
suitable for polyners wiwth the particle size such as
produced in fluid bed processes. Heating the pol yner
prior to the steamtreatnent to a tenperature higher
than that of the steamto prevent condensation of water
onto the polyner particles was described in Docunent C.
Docunent A disclosed a simlar process for the
treatnent of polyolefins with an inert gas such as
steam The recovery of the renoved diene fromthe steam
was a process which the skilled person woul d envi sage
wi thout hesitation. Therefore, the clained process was
not inventive.

In case docunent E would not be admtted to the
proceedi ngs, docunment C was regarded as the cl osest
state of the art since it concerned the renoval of
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volatile matters fromolefin polyners. It taught to
heat the pol yner by superheated steam under fluid bed
conditions. Since steamstripping of EPDM was general |y
known, it was obvious to apply the process described in
docunent C al so to EPDM pol yner.

The Respondent (Proprietor), inits witten and ora
subm ssions, argued essentially as foll ows:

The patent in suit concerned the renoval of residua

di ene nononmer from an EPDM resin produced in a solvent-
free polynerization process. In view of the sticky
nature of EPDMresin, this was a difficult process and
it was not unproblematic to heat the polyner even
further in order to renove the residual diene, which
heating was an essential feature of the clained

i nvention. The purging step, too, was carried out in
the absence of solvents. Therefore, and also in the
l'ight of the patent specification, the steamtreatnent
was a dry process.

Docunent E disclosed a classical steamdistillation
process, which was not a dry process. It did not
suggest to heat the polyner prior to steamtreatnent.
Since the other docunents all referred to crystalline
pol yol efins, which were of a different nature than
EPDM no conbi nati on of docunent E with any of them
woul d be envi saged by the skilled person. For the sane
reason, if document E would be left out of

consi deration, the other docunents could not serve to
teach the solution of any problemregardi ng EPDM

pol yners. Therefore, the clainmed process was inventive.

The Appel | ant requested that the decision under appea
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be set aside and the patent be revoked.

The Respondent requested that the appeal be dism ssed
and that the patent be maintained.

Reasons for the Deci sion

1

The appeal is adm ssible.

The wordi ng of the clains

2.1

0620. D

According to Claiml, the patent in suit concerns a
process for substantially renoving and recovering
unreact ed di ene nononer from et hyl ene propyl ene di ene
nmononer (EPDM resin produced in a fluid bed reactor
(enphasi s added). A claimto a product produced or

obtai ned by a certain process is usually referred to as
a product-by-process claim In such a case, the product
itself nust be patentable, independent fromthe process
by which it is made, even if the process itself is
patentabl e (see Decision T 150/82, QJ 1984, 309).

Present Claim1l however, is a process claimdirected to
the treatnment of a previously prepared product. Hence
it is not a product-by process claim The question
therefore ari ses whether the claimshould be read as

i ncl udi ng the process steps enployed to obtain the
product to be treated, or whether it should be regarded
as enbracing the treatnent of all possible products
that may be obtained by the indicated process.
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In the patent specification, reference is first nmade to
“current production facilities for producing EPDM
resin". They are based on slurry or solution processes,
i n which the solvent, not the polyner, forns the major
part of the reactor effluent (colum 1, lines 22 to
29). The renoval in three steps of the unreacted
nmononmers and solvent fromthe polyner is described
(colum 1, line 30 to colum 2, line 20).

Then, a nore recent devel opnent of produci ng EPDM by
gas phase pol ynerization is described, which results in
| arger particles than in the other processes, rendering
inefficient the steam stripping process descri bed
earlier.

In the gas phase process, residue renoval is based on
contacting the polynmer with an inert gas (colum 2,
lines 21 to 45).

The additional problens of using ethylidene norbornene
(ENB) as the diene are nentioned in colum 2, line 54
to colum 3, |ine 39.

After a short discussion of docunent E (columm 3,

lines 40 to 47), the objects of the invention are
defined (colum 3, lines 48 to 54) and the proposed
solution (colum 3, line 55 to colum 4, line 56) is

gi ven. Special enphasis is laid on the absence of a
liquid phase in the purging process and its particul ar
anenability to purgi ng EPDM pol yner particles which are
produced in a gas phase fluid bed process (colum 4,
lines 41 to 51).

In the detail ed description of the invention, making
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reference to the sole drawi ng present in the patent
specification, it is stated that the "EPDMresin from
the reactor containing unreacted ENB nononer is

introduced into [the] heater..." of the purging system
(colum 5, lines 22 to 31).
In the four exanples further illustrating the invention

an EPDM resin is prepared by the gas phase process

di sclosed in US-A-4 994 534. "After polynerization, the
granular resin is transferred fromthe reactor to the
heater and heated..." (colum 8, lines 10 to 11).

Thus, the information contained in the patent
specification boils down to the statenent that the
steam stri ppi ng process, which was satisfactory for the
renoval of residues from EPDM resins produced in
solution or slurry processes, could not be applied to
EPDM resi ns produced with the nore recently devel oped
gas phase fluid bed process, for which the process now
bei ng cl ai med was neant. Fromthe description of the
pol ynerisation systemas well as the exanples, it is
clear that the resin is produced in a gas phase fluid
bed reactor and as such transferred to the purging
system w thout any addition of solvents or the |iKke.
This information | eaves no room for any other
interpretation than that the polynerization of EPDM in
a gas phase fluid bed process is an integral part of
the invention. Therefore, the subject matter of Caiml
shoul d be read as a process in which first EPDMis gas
phase polynerized in a fluidized bed reactor and then
it is purged according to the steps indicated as a) to
e) (Article 69(1)EPC).

The issues of novelty and inventive step will be
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evaluated in this |ight.

The docunents

3.1

0620. D

Thr ee docunments were cited within the nine nonths
opposi tion period.

Docunent A describes a process for renoving

unpol ynmeri zed gaseous nononers froma solid polyolefin
pol ynmer containing said gaseous nononers which

conpri ses:

- conveying said polynmer to a purge vessel in a
first gas stream said gas being inert to said
pol ymer and nmononers and containing substantially
no oxygen;

- feedi ng purge gas to said purge vessel, said purge
gas being inert to said polynmer and nononers and
contai ning substantially no oxygen;

- countercurrently contacting said polyner and said
purge gas in said purge vessel to produce a second
gas stream having a reduced anount of said gaseous
nononer s;

- and recycling a portion of said second gas stream
to said purge vessel (Cdaiml)

The polyners are specified as being | ow density

et hyl ene (co)pol yners, the conononer(s) being at | east
one a-olefin having 3 to 8 carbon atonms (page 1,

line 18 to page 2, line 18; page 5, lines 1 to 22), and
may be produced by neans of a fluid bed gas phase
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process (page 2, line 31 to page 3, line 3) with a
catal yst based upon a titanium conpound, a nagnesi um
conmpound and an el ectron donor supported on a carrier
(page 2, lines 19 to 24). Al exanples disclose the
treatnment of an ethyl ene/ 1-butene copolyner, which is
not an EPDM resin

The purgi ng process involves countercurrently
contacting the solid polyner particles containing the
unreact ed nononer gases with an inert gas stream

wher eby the nononmer gases are stripped away fromthe
pol ynmer particles (page 6, lines 14 to 20; description
of drawi ngs on page 8, line 5 to page 9, line 16). As
the purge gas, preferably nitrogen is used (page 12,
lines 13 to 17). The purge gas containi ng unreacted
mononer is partially flared off, the rest being either
used as the conveying gas for the resin particles
(Figure 1) or reintroduced into the purge vessel as the
purge gas (Figure 2). The tenperature of the resin in
the purge vessel is said not to be critical. It may be
obtained directly fromthe polynerization reaction at a
tenperature of about 80 to 85°C. It is economcally not
desirable to add heat to the resin before feeding it to
the purge vessel; the tenperature should be kept bel ow
the softening point of the polyner (page 10, lines 1 to
21). There is no nention of separating the purge gas
and the nononers.

Docunent B di scloses a process for the renoval of

vol atile constituents froma particul ate pol yol efin by
treating a powdery |ayer of the polyner particles,

whi ch have an average dianeter of 100 to 1000 pm wth
an inert gas streamat a tenperature between 80°C and
at least 5°C below the crystalline nelting point of the
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pol ymer, while keeping the polyner l[ayer in vigorous
notion (Cain.

The polyolefin can be pol yethyl ene, pol ypropyl ene,

et hyl ene/ propyl ene copol yner, or a copol yner of

et hyl ene and/ or propylene with butene-1. It can be
produced by gas phase polynerisation in the absence of
any solvents (page 2, first full paragraph). In the
sol e exanpl e pol ypropyl ene produced in a gas phase
process is subjected to a treatnent for the renoval of
vol atil e constituents.

The treatnment involves | eading a gas streamthrough the
pol ynmer particles with a velocity high enough to keep
those particles in notion, in particular in a fluidized
bed (paragraph bridging pages 2 and 3). As purgi ng gas,
ni trogen, carbon di oxi de and steam are nentioned. The
tenperature of the gas is between 80°C and at |east 5°C
bel ow the crystalline nelting point of the polyner
(page 2, second full paragraph). Recycling of the gas
or recovery of the renoved volatile constituents is not
suggest ed.

Docunent C di scl oses a process for reducing the content
of catal yst residues, hal ogenated conpounds and organic
subst ances contained in the crystalline olefinic
honopol ynmers and copol yners prepared by (co)

pol yneri zation of olefins wth catal ysts obtai ned by
reacting an organonetallic Al conpound with a Ti
conpound, in which the Ti conpound is supported on a My
hal i de, and an el ectron-donor conpound i s conbined with
the Ti conpound and/or the My conpound, said process
consi sting in causing a stream of superheated steam
having a tenperature of from 105° to 140°C and a
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pressure of fromO0.1 to 10 kg/cnt gauge, to pass over
the polyner in powder formin a ratio by wei ght between
steam and pol yner ranging fromO0.10 to 1, and

mai nt ai ni ng the pol yner at such a tenperature so as to
prevent steam condensation (Claim1).

The process is particularly useful for polyners of
crystalline polyners of propylene and, in general, of

| ower al pha-olefins (colum 3, lines 51 to 58) nmade
with the above nentioned catalyst. In the sol e exanpl e,
pol ypropyl ene produced in the presence of hexane as a
sol vent is subjected to such a treatnent.

The treatnent consists in passing, under fluidized bed
conditions (colum 2, lines 34 to 40), a stream of
super heated steam having a tenperature of 105 to 140°C
over the polynmer in powder form and naintaining the

pol ymer at such a tenperature as to prevent any steam
condensation (colum 2, lines 3 to 7). The heat
required to increase the tenperature of the pol yner
fromthe feeding tenperature to the tenperature of the
fluid bed, as well as the |atent vaporization of the
vol ati |l e substances, are supplied to the system by

sui tabl e heat exchangers immersed in the fluid bed
(colum 2, lines 41 to 46). According to a preferred
enbodi nent, the steam containing the substances
separated fromthe polyner is condensed to water in

whi ch the substances are di ssol ved or undi ssol ved,

wher eas an equi val ent anmount of fresh steamis
regenerated and fed back to the purge vessel (colum 2,
lines 8 to 12; Figure 2; colum 2, lines 52 to 68).

3.4 Docunent E describes a process of separating an
el astoneric olefin polyner froma solution or

0620. D Y A
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di spersion containing 20 to 25% by wei ght of solvent or
di spersant wherein the average polyner particle size is
reduced to below 3 nmand the solution or dispersion is
stripped with steam the ratio of fresh to recycled
steam being from1l to 5 (Caim1). Initially, the

sol ution or dispersion may be in the formof an aqueous
suspensi on fornmed by contacting crude pol ynerization
product with hot water so as to evaporate volatile
material (Claim?2).

The pol yol efins, which include honopol yners, copolyners
as well as terpolyners, are generally produced in
suspensi on or solution in a suitable solvent (page 1,
lines 17 to 21); in the case of the preparation of
terpolynmers involving a diene as the third nononer, an
excess of the latter may be conveniently used as the
pol yneri zation medium The polynmer can then be
separated by neans of steam stripping (page 1, |lines 22
to 29). The process of docunent E ains at reducing the
st eam consunption for renoving the solvent from

sol utions or dispersions of elastoneric polynmers by
means of stripping. This is done by reducing the size
of the polynmer particles (page 1, lines 30 to 39). In
all the exanples the polyner particles are first ground
and then imersed in water, through which dispersion
steamis blown. The used steam can be recycled and
conbined with fresh steam superheating the recycle
steam further reduces steam consunption (page 2,

lines 1 to 58).
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Novel ty has been recogni sed by the OCpposition Division
and the parties did not contest that part of the
decision. In the light of the disclosure of the
docunents on file (see point 3 above), the Board al so
conmes to the conclusion that the clai med subject-nmatter
IS novel .

Cl osest state of the art

5.1

5.2

0620. D

According to established case | aw of the Boards of
Appeal , the question of inventive step is to be decided
on the basis of the problemsolution approach and, to
that end, it has first to be determ ned whi ch docunent
represents the closest state of the art and which is
the technical problemunderlying the patent in suit.

The patent in suit concerns the steam purgi ng of
granul ar EPDM resins. Fromthe above di scussion of the
docunents (point 3) it is clear that docunents A B and
Call refer to olefin polymers not containing any di ene
conononer and not belonging to the class of elastoneric
polymers. In view of the major differences in
conposition, which in turn involve major differences in
properties with respect to EPDM resins, none of those
citations qualifies as relevant prior art in the sense
that the skilled person would consider it as an
appropriate starting point for defining the technica
probl em Consequently, their disclosures cannot render
the cl ai med subject-nmatter obvious.

Only docunent E concerns a purging process for
el astoneric olefin polyners. This docunent was,
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however, nentioned well after the nine nonths
opposition period, in the Statenent of G ounds of the
Appeal . Al though the Respondent first objected to the
i ntroduction of docunment E, he then explained in detai
why that new citation, which was well-known to the
Proprietor (cf. patent specification, colum 2,

line 3), was in fact irrelevant for the outcone of the
case. At the oral proceedi ngs the Respondent's
prelimnary objection was outwei ghed by that submnm ssion
and the fact that it clearly appeared fromthe

di scussi on that docunent E was the only citation
dealing with the preparation of EPDM pol yners and the
elimnation of the residual diene ternononer.
Therefore, the Board decided to allow the Appellant to
rely on docunent E for the presentation of his case.

According to the general teaching of docunent E, in
order to reduce the consunption of steamduring the
renoval of undesired substances, the elastoneric olefin
pol ynmer particles should be reduced before being purged
(Claiml; page 1, lines 30 to 39; lines 63 to 71).
Preferably purging is then carried out by |eading steam
t hrough an aqueous suspensi on of the polyner (daim2;
page 1, lines 47 to 51; all exanples). This process is
applied to polynmers obtained as sol utions or
suspensions (Claiml; page 1, lines 9 to 29), hence not
to polynmers produced by a gas phase process. In fact,
the process described in docunent E concerns the steam
stripping process that, according to the patent
specification, is less suitable for gas phase products.
Si nce docunent E pertains to the problem of reducing

st eam consunpti on during purging of solution or
suspensi on pol ynerized products and not to the purging
of gas phase polynerized EPDM it is evident that this
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citation, too, does not qualify as an appropriate
starting point for defining the technical problem
underlying the patent in suit. For that reason,
docunent E cannot prejudice the inventiveness of the
cl ai med subject-matter

Pr obl em and sol uti on

6. Even if, followi ng the Appellant's |ine of argunent,
docunent E woul d be regarded as the cl osest docunent
for the sole reason that, |like the patent in suit, it
concerns the renoval of undesired substances form
el astoneric pol yners, one would not cone to anot her
concl usi on.

6.1 In the light of the background art reported in the
pat ent specification (colum 1, line 22 to colum 3,
line 46) and the coments given by the Respondent
during the oral proceedings, the technical problem
underlying the patent in suit is to provide a process
for the renoval of diene nononers from EPDM resins
produced by a gas phase pol ynerization process in an
econom cal manner (see also point 2 above).

6.2 According to the patent in suit this problemis solved
by the five step purging process as defined in Caiml.

6.3 The exanpl es and conparative exanples in the patent
show that the various aspects of the above-defined
problem are effectively solved. In particular, it is
denonstrated that the clainmed process is effective in
renovi ng unreacted di ene from EPDM pol yner produced by
a gas phase fluid bed process.

0620. D Y A
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Obvi ousness

7.2

7.3

0620. D

From the above considerations it is evident that the
prior art docunents, whether considered in isolation or
i n conbi nation, would not provide an incentive to
operate in accordance with the requirenents of the

cl ai med process.

An essential feature of the clainmed process is the
requi renent that the polyner entering the purging zone
shoul d have a tenperature above that of the steam This
feature is not disclosed in any of the docunents. In
docunent E the polyner is suspended in water before the
steamis led through, so that that citation by itself
cannot render the clainmed subject-mtter obvious.

Accordi ng to docunent A the tenperature is not

critical, and it is even considered undesirable to add
heat to the resin. In docunent B the tenperature of the
resin bears no relationship with the steamtenperature.
According to docunent Cthe resin is kept at a
tenperature between 105 and 140°C so as to prevent the
steam from condensi ng upon the particles, but any heat
added to the systemis supplied by heat exchangers
imersed in the fluid bed, that is, in the purging
zone, and not before it.

Therefore, none of the cited docunents hints at the
possibility to have the resin, at the nonent of
entering the purging zone, at a tenperature higher than
that of the steam

In view of the above noted differences it is also
obvi ous that even a conbi nation of docunent E with any
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of docunents A, B or C or any conbination of the latter
docunents would not |lead to the specific process
defined in present Claiml.

For the above reasons, the Board cones to the
concl usion that the subject-matter of Caim1 involves
an inventive step.

As Claim1l of the main request is allowable, the sane
goes for dependent Clains 2 to 10, the patentability of
whi ch is supported by that of Caim 1.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin

0620. D



