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Summary of Facts and Subm ssi ons

1280.D

The present appeal lies fromthe Opposition Division's
deci sion to revoke the European patent No. 0 741 683
(Eur opean patent application No. 95 907 004.6) pursuant
to Article 102(1) EPC on the ground that the subject-
matter of the then pending requests (main request,

first and second auxiliary requests) did not involve an

i nventive step.

Claim 1l of the main request before the Qpposition
Division read as foll ows:

"A process for the preparation of ethylene glycols by
reacting an al kyl ene oxide of the formul a

R!——CR?—CRY_—_RS

o

wherein R, R, R and R* all represent hydrogen atons,
with water in the presence of a catal yst conposition
conpri sing

a solid material having one or nore electropositive
sites, which are coordinated with
one or nore anions chosen fromthe group of

bi car bonat e, bisul phite, and the carboxyl ates havi ng
from 1-20 carbon atons,
with the proviso that
when the solid material is an anionic exchange resin of
the quaternary ammoni umtype and the anion is

bi car bonat e
the process is perforned with | ess than 0.1 w % of
car bon di oxi de".
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Claim1 of the first auxiliary request read as foll ows:

"A process for the preparation of al kylene glycols by
reacting an al kyl ene oxide with water in the presence
of a catal yst conposition conprising

a solid material having one or nore electropositive
sites, which are coordinated with

one or nore anions chosen fromthe group of

bi car bonat e, bisul phite, and the carboxyl ates havi ng
from 1-20 carbon atons,

with the proviso that

when the solid material is an anionic exchange resin of
the quaternary ammoni umtype and the anion is

bi car bonat e

the process is perforned with | ess than 0.01 w % of

carbon dioxide in the reaction m xture".

Claim 1 of the second auxiliary request read as
fol | ows:

"A process for the preparation of ethylene glycols by
reacting an al kyl ene oxide of the fornula
R'——CRZ_—CRI——R*

o
wherein R, R, R and R* all represent hydrogen atons,
with water in the presence of a catal yst conposition
conpri sing
a solid material having one or nore electropositive
sites, which are coordinated with
one or nore anions chosen fromthe group of
bi car bonat e, bisul phite, and the carboxyl ates havi ng
from 1-20 carbon atons,
with the proviso that

1280.D
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when the solid material is an anionic exchange resin of
the quaternary ammoni umtype and the anion is

bi car bonat e

the process is perforned with | ess than 0.01 w % of

carbon dioxide in the reaction m xture".

The opposition sought revocation of the patent in suit,
in particular, on the grounds that its subject-matter

| acked novelty and did not involve an inventive step.

I n support of |lack of novelty or inventive step several
docunents were cited including

(1) RU-A-2 002 726

(2) RU-A-2 001 901

(3) JP-A-57 139 026

Regardi ng novelty, the Opposition Division held that
nei t her docunent (1), nor docunent (2) disclosed

unequi vocal ly the subject-matter of Caim1l of each
request since, in those docunents, there was no generic
di scl osure concerni ng carbon di oxi de ranges.
Furthernore, the specific exanples disclosed therein
could not be conmbined to forma generic disclosure. As
for docunent (3), the Opponent (now Respondent) had not
shown that at the |owest |evels of carbon dioxide

di scl osed in that docunent, bicarbonate resins were
formed in detectabl e anounts.

Regardi ng i nventive step, the Opposition Division held
that in view of docunent (1) as the closest prior art,
the technical problemto be solved was to be seen in

t he provision of a process for converting al kyl ene
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oxi des to the corresponding glycols with good

conversion and selectivity.

Wth respect to the subject-matter of Claim1l of the
mai n request and second auxiliary request relating to a
process for preparing ethylene glycol only, Exanple

No. 2 of docunment (1) disclosed a process for preparing
propyl ene gl ycol from propyl ene oxide using a m xture
having a concentration of carbon dioxide of 0.01 w%in
conjunction with a quaternary amoni um bi car bonate
exchange resin. There was no inventive step to apply
the sane conditions to ethyl ene oxide. Furthernore, no
effect was denonstrated with respect to a | ower than
0.01 wt % carbon di oxi de concentration. Wth respect to
the subject-matter of Caim1 of the first auxiliary
request, the Proprietor of the patent (now Appellant)
had provi ded no evidence show ng that a m ni na
reduction in carbon dioxide content as disclosed in
Exanpl e No. 2 of docunment (1) would lead to an inproved
yi el d.

In a comuni cation sent by fax on 24 March 2004, the

Board inforned the parties that for the assessnent of
novelty of the clains of the pending requests in view
of docunments (1) or (2), docunent

(10) Massanal yse, G Schul ze und J. Sinon, 15. Auflage
1989 (1. Auflage 1935), pages 45 to 47
(" Fehl er betrachtung")

refl ecting coormon general know edge concerning
uncertainty of any experinmental neasure would be

di scussed at the oral proceedings.
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\Y/ At the oral proceedings which took place on 30 March
2004, six sets of clains as main request and first to
fifth auxiliary request were before the Board:

Claim1 of the main request read as foll ows:

"A process for the preparation of ethylene glycols by
reacting an al kyl ene oxide of the formul a

R'—CRZ—CRY——R*

o

wherein R, R, R and R* all represent hydrogen atons,
with water in the presence of a catal yst conposition
conpri sing
a solid material having one or nore electropositive
sites, which are coordinated with
one or nore anions chosen fromthe group of

bi car bonat e, bisul phite, and the carboxyl ates havi ng
from 1-20 carbon atons,
with the proviso that
when the solid material is an anionic exchange resin of
the quaternary ammoni umtype and the anion is
bi car bonat e
the process is perforned with | ess than 0.1 w % of

carbon dioxide in the reaction m xture."

Claim1l1l of the first auxiliary request differed from
Claim1 of the main request in that the expression
"when the solid material is an anionic exchange resin
of the quaternary ammoniumtype and the anion is

bi car bonat e” was replaced by "when the solid materi al
IS a quaternary ammoni um cont ai ni ng ani on exchange

resin and the anion is bicarbonate or fornate".

1280.D
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Claim 1l of the second auxiliary was identical to
Claim1l of the first auxiliary request before the
OQpposition Division (cf. point Il above).

Claiml1l of the third auxiliary request differed from
Claim1l of the second auxiliary request in that the
expression "when the solid naterial is an anionic
exchange resin of the quaternary anmoniumtype and the
anion is bicarbonate"” was replaced by "when the solid
material is a quaternary ammoni um contai ni ng ani on
exchange resin and the anion is bicarbonate or
formate".

Claim1 of the fourth auxiliary request was identical
to Caim1l of the second auxiliary request before the
OQpposition Division (cf. point Il above).

Claiml1l of the fifth auxiliary request differed from
Claim1 of the fourth auxiliary request in that the
expression "when the solid nmaterial is an anionic
exchange resin of the quaternary anmoniumtype and the
anion is bicarbonate” was replaced by "when the solid
material is a quaternary ammoni um contai ni ng ani on
exchange resin and the anion is bicarbonate or
formate".

The argunents of the Appellant submitted in the course
of the witten proceedi ngs and during the oral
proceedi ngs may be summari sed as foll ows:

The differences between the expressions "the solid
material is an anionic exchange resin of the quaternary
amoni um type" and "the solid material is a quaternary

ammoni um cont ai ni ng ani on exchange resin” was only
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linguistic and, therefore, the latter did not extend
the protection conferred by the patent as granted in
whi ch the expression "the solid material is an anionic
exchange resin of the quaternary anmoniumtype" was
recited. Cdaim1 of the first, third and fifth
auxiliary requests did not contravene the requirenments
of Article 123(3) EPC

Regardi ng novelty of Caim1 of the main request and
first to third auxiliary requests, Exanple No. 2 of
docunent (1) disclosed a process for preparing

propyl ene gl ycol using an ampbunt of carbon dioxide of
0.01 wt%in conjunction wth a quaternary ammoni um

bi car bonat e exchange resin and propyl ene oxi de. Exanple
No. 4 of docunent (1) and Exanple No. 1 of docunent (2)
di scl osed a process for preparing ethylene glycol using
an anount of carbon dioxide of 0.1 w% in conjunction
wi th a quaternary ammoni um bi carbonate exchange resin
and et hyl ene oxi de. Those figures were the sole
explicit disclosure that could be drawn fromthose
docunents. Any neasurenents around them woul d have
brought anbiguity to those disclosures. Those docunents
gave no information as to how t he amounts of carbon

di oxi de were neasured and given there was no indication
of the purity of the al kyl ene oxide, those figures were
a mnimm Furthernore, specific exanples could not be
conbined to generate a generic disclosure, in
particul ar since propyl ene oxide and ethyl ene oxide
were different entities.

Regardi ng inventive step of the fourth and fifth

auxiliary requests, the technical problemto be sol ved
in view of docunent (1) was to be seen in the provision
of a process for converting ethyl ene oxide to ethyl ene
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glycol with an inproved conversion and selectivity.
Such a technical effect was denonstrated by the
conparison of runs 2.4 and 2.5 of Exanple No. 2 of the
patent in suit and the experinents submtted with the
statenent of grounds of appeal. \Wen contenplating the
hydrol ysis of ethylene oxide, in the absence of any

ot her teaching to | ower carbon di oxi de concentrations
than that derivable fromthe exanples of docunment (1),
the person skilled in the art would not have consi dered
appl yi ng an anmount of carbon di oxi de | ower than
indicated in those exanples to solve the techni cal
probl em Docunment (3) disclosing a process for
prepari ng al kyl ene glycols involving a chloride resin
was not relevant in that respect.

The argunents of the Respondent submtted in the course
of the witten proceedi ngs and during the oral
proceedi ngs may be summari sed as foll ows:

The subject-matter of Claiml of the first, third and
fifth auxiliary requests extended beyond the protection
conferred by the patent as granted since the feature
"the solid material is a quaternary anmoni um contai ni ng
ani on exchange resin" enconpassed resins where a few
amount of quaternary ammoni um cations m ght be present,
whereas the patent in suit related only to an "anionic
exchange resin of the quaternary anmoni umtype" which
inplied that the resin contained only quaternary

anmoni um cati ons.

The subject-matter of Claim1 of each request was not
new in view of the disclosure of docunents (1) or (3).
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Docunent (1) disclosed the preparation of nonoal kyl ene
gl ycol s by hydration of al kyl ene oxides in the presence
of an ani oni c exchange resin of the quaternary amobni um
type and carbon di oxi de. This docunent di scl osed,

t herefore, carbon di oxi de concentrations ranging from
nore than 0 wt % to any upper value. In view of this
generic disclosure and the specific exanples disclosed
therein, the person skilled in the art would have
seriously contenpl ated carbon di oxi de concentrations
overlapping with the range defined in any of Clains 1.
Furthernore, the specific carbon di oxi de concentration
val ues disclosed in Exanples No. 2 or 4, i.e. 0.01 mt%
or 0.1 wt% respectively, was to be understood by the
person skilled in the art as approxi mated val ues, the

| ast digit being not significant and bei ng uncertain.
Docunent (3) disclosed a solid material where at | east
sone of the positive sites were converted to the

bi carbonate form Since the amobunt of carbon dioxide
per nole of al kyl ene oxide could be as | ow as

0. 00001 nol e, the claimed subject-matter of each
request | acked novelty in view of document (3).

Regardi ng i nventive step, none of the exanples provided
by the Appellant supported an inproved effect. If the
cl ai med subject-matter of any of the requests was held
new, it neverthel ess |acked inventive step in view of
docunents (1) and (3).

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the main request submtted at the oral
proceedings or, in the alternative, on the basis of the
first, third or fifth auxiliary request submtted at
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the oral proceedings or of the second or fourth
auxiliary request filed on 27 February 2004.

The Respondent requested that the appeal be dism ssed.

At the end of the oral proceedings the decision of the

Board was announced.

Reasons for the Decision

1

1280.D

The appeal is adm ssible.

Article 123(2) EPC - Amendnents

Mai n request, first to fifth auxiliary requests

The Respondent did not raise any objections under
Article 123(2) EPC. The Board al so considers that
Claim 1 of each request does not contain subject-matter
whi ch ext ends beyond the content of the application as
filed. Indeed, the anmendnents are supported by the
application as filed (cf. page 4, lines 2 to 5 and
page 6, lines 27 to 29).

Article 123(3) EPC - Amendnents

First, third and fifth auxiliary requests

The Respondent submitted that the subject-matter of
Caim1l1l of the first, third and fifth auxiliary
requests extends beyond the protection conferred by the
patent as granted since the feature "the solid materi al

IS a quaternary ammoni um cont ai ni ng ani on exchange
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resin" enconpasses resins where a small anmount of
guat ernary anmmoni um cati ons m ght be present, whereas
Claim1l of the patent in suit related only to an

"ani oni c exchange resin of the quaternary amoni um
type" which inplied that the resin contained only

guat er nary anmmoni um cati ons.

However, it arises fromthe patent in suit that both
expressions are used in the sane context to define the
sanme resin so that there is a priori no reason to
consider that the difference in wording is of any

rel evance (cf. page 3, lines 5to 6 and line 55). In

t he absence of any evidence to the contrary, no strong
presunption liable to reverse the burden of proof to

t he Appel | ant exi sts.

For these reasons, the requirenments of Article 123(3)
EPC are net.

Article 54(1)(2) EPC - Novelty

Main and first auxiliary request

Docunent (1) discloses a nethod for producing al kyl ene
gl ycols by catal ytic hydration of al kylene oxides in

t he presence of anionic exchange resin, nanely a

pol ystyrene cross-1|inked wi th divinyl benzene havi ng
guat ernary anmmoni um groups in the bicarbonate form
(Anionites AV-17 and AV-17-T), and carbon di oxide (cf.
page 2, third and fourth paragraph).

Exanpl e No. 4 discloses a nethod of preparation of
et hyl ene glycol froma m xture conprising water
(43.4 %, ethylene oxide (20.5 w%, ethylene glycol
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(36.0 %, carbon dioxide (0. 1 w% fed to a tubular
fl ow reactor packed with anionite AV-17-T in the

bi carbonate form The conversion of ethylene oxide is
99.8% and the yield of ethylene glycol is 96.1%
(selectivity 96.3%.

It is not disputed that the sole issue to be decided is
whet her there is an overl ap between the carbon dioxide
concentration ranges defined in any of the requests at

i ssue and the carbon di oxi de concentration val ues

di scl osed in docunment (1).

The Appel |l ant argued that for preparing ethylene glycol
t he carbon di oxi de concentration of 0.1 wt% was the
sol e unanbi guous di scl osure which enmerged from Exanpl e
No. 4 of docunent (1), this value being a m ni num

gi ven that carbon di oxi de was probably al so present

wi th the ethyl ene oxide feed.

The Board observes, first, that the concentration of
carbon dioxide is given in respect of the whole fed

m xture. It derives therefromthat this concentration
val ue takes into account any carbon di oxi de anount
wherever it originates. Therefore, the argunent of the
Appel I ant that the carbon concentration value is a

mninmmis at variance with the facts.

Furthernore, although the Board concurs with the
Appel I ant that only an unanbi guous di scl osure nay be
considered in assessing novelty, it remains the case
that any technical information is addressed to a
skilled reader. In that context, it nust be pointed out
that it is conmmon general know edge, as shown by
docunent (10) on page 46, that every experi nental
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nmeasurenent in quantitative analytical chemstry as
wel |l as any result of any physical neasurenent cannot
be di ssociated fromthe margin of uncertainty attached
to the nmeasurenent. Normally, the uncertainty of a
measured experinmental value is irrelevant for the
assessnent of novelty. However, when a specific
experinmental value is disclosed in an exanple of the
prior art, seeking to distinguish the clained subject-
matter therefromonly in terns of an upper limt
required to be "lower than" the experinental val ue nust
fail as the claimed subject-matter is still not

di stinguishable fromthe prior art within the margin of

experinmental error.

Therefore, the carbon di oxi de concentration range
defined in Claim1 of each request, i.e. |lower than
0.1 wt% does not distinguish it fromthe experinental
carbon di oxi de concentration value, i.e. 0.1 W%

di scl osed in Exanple No. 4 of docunent (1).

For these reasons, the subject-matter of Claim1l of the
main and first auxiliary requests |acks novelty in view

of document (1).

Second and third auxiliary requests

Exanpl e No. 2 of docunent (1) discloses a nethod of
preparation of propylene glycol froma mxture of water
(40.3 m %, propylene oxide (35.5 wt%, propyl ene

gl ycol (24.19 w%, carbon dioxide (0.01 wt% fed to a
tubul ar flow reactor packed with anionite AV-17-T in

t he bi carbonate form The conversion of propyl ene oxide
is 100% and the yield of propylene glycol is 95%
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The sole difference between the clainmed subject-matter
of the second auxiliary request and third auxiliary
request and the experinment disclosed in Exanple No. 2
is that the carbon dioxide concentration is | ess than
0.01 wt% (cf. point VI above).

For the sanme reasons as set out in point 4.1.5 relating
to the assessnent of novelty of the main and first
auxiliary request, the clained subject-matter of the
present requests |lacks novelty in view of Exanple No. 2
of docunment (1) since irrespective of how small the
margi n of uncertainty is, the clained subject-matter is
still not distinguishable fromthe prior art within the

mar gi n of experinental error.

Fourth and fifth auxiliary request

The Respondent argued that in view of the general

di scl osure of docunment (1) relating to a nethod for
produci ng al kyl ene glycols by catal ytic hydration of

al kyl ene oxides in the presence of anionic exchange
resin and carbon dioxide (cf. point 4.1.1 above) and

t he exanpl es for preparing al kyl ene glycols disclosing
car bon di oxi de concentrations ranging fromO0.01 to

0.6 W % dependi ng of the starting al kyl ene oxi de

i nvol ved, i.e. propylene oxide (0.6 % 0.01 wt % and
0.2 % in Exanples Nos. 1, 2 and 3 respectively) and
et hyl ene oxide (0.1 wt% and 0.2 wt% in Exanples Nos. 4
and 5 respectively), the person skilled in the art
woul d have seriously contenpl ated usi ng carbon di oxi de
in a concentration close to 0 wt% up to any upper val ue
for preparing ethylene glycol from ethyl ene oxide.
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However, such a statenent requires the conbination of
experinments relating to nethod of preparation of
propyl ene gl ycol or ethylene glycol, whereas the

cl ai med subject-matter of the fourth and fifth
auxiliary requests defines a nethod of preparation
l[imted to ethylene glycol. The Board does not contest
that it may be possible in sone cases to conbine

vari ous exanples relating to the sane entity with a
general teaching disclosed in the same docunent.
However, what is not perm ssible for the assessnent of
novelty is to conbine the technical information

bel onging to different entities, here ethylene glycol
and propyl ene glycol, as such a conbination of
information | eads to a disclosure which does not energe
clearly and unanbi guously fromthe disclosure of
docunent (1).

For the same reasons, docunent (2), in which the | owest
car bon di oxi de concentration disclosed is 0.1 wt%in
connection with ethyl ene oxide (Exanple No. 1) and
propyl ene oxi de (Exanples Nos. 2 and 8), is also not
novel ty-destroying with respect to the subject-matter
of the fourth and fifth auxiliary requests.

The Respondent al so argued that docunment (3) was
novel ty destroying.

Docunent (3) discloses a nethod for preparing al kyl ene
gl ycols by the reaction of an al kyl ene oxi de and wat er
wherein a hal ogen type ani on exchange material is used
as a catalyst in the presence of carbon dioxide (cf.
page 3, lines 2 to 5). Typical alkylene oxides are
inter alia ethylene oxide and propyl ene oxide (cf.
page 5, lines 15 to 16). Carbon dioxide is used in the
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range of 0.00001 to 1 nol for 1 nole of al kyl ene oxide,
preferably 0.0001 to 1 nole (cf. page 7, lines 12

to 14). In Exanple No. 1 of this docunent 203 g of

dei oni zed water, 30 ml of chlorine type ani on exchange
resin were poured into an autoclave, then, 33.0 g of
liquefied ethylene oxide was force fed with carbon

di oxi de gas; 91 nol % of ethyl ene glycol was obtai ned.
Furthernore, a test report submtted by the Respondent
in the course of the opposition proceedi ngs showed t hat
reproduci ng the experinmental conditions of Exanple

No. 1 by using a chloride resin having a chlorine
content of about 12%led to a resin (catalyst D) having
a chlorine content of 8. 7%

The Respondent argued that having proved that at |east
sonme of the electropositive sites are converted to the
bi carbonate form and given the teaching of docunent (3)
t hat the anpbunt of carbon dioxide per nole of alkylene
oxi de can be as |ow as 0.00001 nol e, the novelty

obj ection was wel |l founded.

However, the Board observes that it is not shown in the
test report nentioned above (cf. point 4.3.5) that the
m ssing chloride was replaced by bicarbonate. Even
though it mght be admitted that the resulting resin
(catalyst D) carries at |east sonme bicarbonate anions,
nei ther Exanple No. 1 of docunent (3) nor the
experinment of the test report nentions the content of
carbon di oxide involved in the reaction. The conditions
of the reaction may involve a carbon dioxide
concentration far higher than 0.01 wt% That inplies
that it is not proven, as held by the Opposition
Division, that at the | owest |evels of carbon dioxide,
bi carbonate resins are fornmed. That finding
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di stingui shes the clainmed subject-matter of the fourth
and fifth auxiliary requests fromthe disclosure of
docunent (3), so that novelty can be al so recogni sed

vi s-a-vis that docunent.

Article 56 EPC - Inventive step of fourth and fifth

auxiliary requests

Since the subject-matter of the main request and first
to third auxiliary requests does not conmply with the
requirenments of Article 54 EPC (cf. points 4.1 and 4.2
above), that issue is restricted to the conpliance or
not of the subject-matter of the fourth and fifth
auxiliary request with the requirenents of Article 56
EPC.

The Board concurs with the parties that document (1)
(cf. point 4.1.1 above) is the closest state of the art.

In the next step, the technical problemwhich the
invention addresses in the light of the closest state
of the art is to be determ ned.

In view of the experinmental results shown in the
exanples of the patent in suit, no inprovenment can be
acknow edged since none of them can exceed the

conbi nati on of conversion and yield obtained in the
experiment disclosed in Exanple No. 4 of docunent (1)
(cf. point 4.1.1 above). Indeed, although Experinent
No. 7 of the patent in suit, the best exanple of all,
yi el ds an ethyl ene glycol conversion of 99.9%w th
respect to a conversion of 99. 8% obtained in Exanple
No. 4 of docunent (1), this inprovenent is seriously
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counter-bal anced by a significant |ower selectivity
(92.7 versus 95.99% .

The Appellant subm tted however that the experinents
provided with the statenment of grounds of appeal
(Exanpl es Nos. 5 and 6 according to the nunbering of

t he Appellant) showed that the best results were

achi eved when the carbon di oxi de concentration was | ess
than 0.01 wt%

However, as pointed out by the Respondent, the nolar
rati o water/ethyl ene oxide used in the said Exanpl e
No. 51is 38:1. This nolar ratio is so high that it
cannot be considered as a fair conparison with Exanple
No. 4 of docunent (1) wherein a nolar ratio of about
5:1 is used. Already for that reason, this experinment
is worthless as evidence.

Furthernore, this nolar ratio is clearly not in line
with the teaching of the patent in suit in which it is
stated that:

"it is advantageous to performthe hydrolysis of the
al kyl ene oxi des, w thout using excessive amounts of
wat er (enphasi s added by the Board). In the process
according to the invention, amobunts of water in the
range of 1 to 15 noles per nole of al kylene oxide are
quite suitable, amunts in the range of 1 to 6 on the
sanme basis being preferred” (cf. page 3, lines 23

to 25).

This is so true that the patent in suit itself warns
agai nst increasing the relative anmount of water in the
reaction mxture as inproving the selectivity but at
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the sanme tinme involving | arge energy expenditure and
rendering the process economcally unattractive (cf.
page 2, lines 15 to 20).

Exanple No. 5 may show an inprovenent, but there is no
evidence that it is due to the carbon dioxide range
rather than the nolar ratio water/ethyl ene oxide.

As for the said Exanple No. 6, Table 3 shows no

i nprovenent since the best result obtained, i.e. carbon
di oxi de 0% vyields an ethylene glycol conversion of
88.0 wt% and a selectivity of 87.1% which is
significantly | ower than the result obtained in the
experinments of Exanple No. 4 of docunent (1).

In view of the above, the technical problemcan only be
seen in the provision of a further process for
converting ethylene oxide to ethylene glycol with good
conversion and yield (selectivity).

It remains to be decided whether or not the clained
solution as defined in Caim1l1 of the fourth and fifth
auxiliary requests is obvious in view of the cited
prior art.

Looking for a solution to the said technical problem

the person skilled in the art starting from docunent (1)
woul d have | ooked at processes in the sanme technical
field.

The Appellant argued in that respect and relying on
internal experinments that it was well known that the
hydrol ysis of propyl ene oxi de proceeded nore slowy but
with a higher selectivity and thus needed different
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conditions to the hydrolysis of ethylene oxide. For the
person skilled in the art, the teaching related to
propyl ene oxi de was, therefore, not relevant to

et hyl ene oxi de.

5.4.3 However, that statenment is at variance with the
techni cal information contained in the docunents
avail able to the person skilled in the art. Indeed,
docunents (1) and (2) do not distinguish between
processes involving ethylene oxide or propyl ene oxide
whi ch are regrouped in the general disclosure by the
general term "al kyl ene oxi des" (cf. page 2, third
par agraph and first paragraph respectively).
Docunent (3) nakes al so no distinction in this respect
(cf. page 5, last paragraph). There is no indication in
the state of the art cited that a skilled person would
have a reason not to apply teachings concerning
propyl ene oxide to ethyl ene oxide.

5.4.4 In the Board's judgnent, therefore, the person skilled
in the art woul d have consi dered w t hout any
restriction technical information relating to hydration
ei ther of ethyl ene oxide or propyl ene oxide.

5.4.5 In conparing the results of the working exanples of
docunent (1), grouped in the Table bel ow, the person
skilled in the art, having in mnd that ethyl ene oxide
(EOQ or propylene oxide (PO are in the context of that
process equi valent entities, would have noted as
submtted by the Respondent that the carbon dioxide (CO)
concentration ranged fromO0.01 to 0.6% good to
excel l ent conversion and yield (selectivity) being
obt ai ned when | owering the carbon di oxi de concentration
for propyl ene oxide as well as for ethyl ene oxide.

1280.D
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Ex al kyl ene CGO; concentration Conver si on yield Sel ectivity
gl ycol

1 PO 0. 6% 99. 9% 93% 93.1

2 PO 0.01% 100% 95% 95

3 PO 0.2% 99. 7% 95. 7% 96

4 EO 0.1% 99. 8% 96. 1% 96. 3

5 EO 0.2% 99. 5% 93. 0% 93.5

Selectivity: Yield (%9 / Conversion (% x 100
[ ol ar nunber of nonoal kyl ene gl ycol produced] / [nolar
nunber of al kyl ene oxi de reacted] x 100

For the person skilled in the art, starting fromthose
results and | ooking for further processes for
converting ethylene oxide to ethylene glycol with good
conbi nati ons of conversion and yield, i.e. good
selectivity, it is merely a matter of routine
experinmentation, to sweep the carbon di oxide
concentration down in order to determ ne how | ow t he
concentration may be, while still providing a good
technical effect. In view of the results shown in
docunent (1) a reasonabl e expectation of success

exi sted that ethylene oxide could be converted to

et hyl ene gl ycol at carbon di oxi de concentration bel ow
0.01 wt % and nai ntai ni ng both a good conversi on and

yi el d.

Nor can this finding be rebutted by docunent (3) which,
apart fromthe fact that it is not concerned with a

bi carbonate resin in the sense of the clained invention
(cf. point 4.3.7 above), teaches that carbon dioxide
may be | owered down to a value as |ow as 0.00001 nol e
of carbon dioxide per nole of alkylene oxide.
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5.4.8 It would, therefore, have been obvious for a person
skilled in the art to arrive, w thout inventive
ingenuity, at the subject-matter of Claim1l of each
request. Therefore, the subject-matter of the fourth
and fifth auxiliary request |acks inventive step.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin A. Nuss
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