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Summary of Facts and Subm ssi ons

The appeal lies fromthe Qpposition D vision's

T 0996/ 01

deci si on

to revoke European patent No. 0 696 565 since the

patent in suit did not neet the requirenent of

i nventive step over the disclosure of inter alia

docunent

(1) GB-A-1 294 432,

in conbination with the common general know edge as

represented by docunents

(2) Buckley et al., "Design of Distillation Colum

Control Systens”, Chapter 8 "M nim zing Energy

Requi renments", pages 181-192, 1985; and

(7) Ulmann's Encycl opaedia of Industrial Chem stry,

Vol. B3, Fifth Edition, 1988, VCH

Ver | agsgesel | schaft, pages 12-10 to 12-13.

The deci si on was based on sets of clains defined as

"Main Request"” and "Auxiliary Request".

The set of clains according to "Main request” consisted

of 5 clainms, with the only independent claimreading:

"1. A nmethod for purifying a crude acetic acid

contai ning at | east one conponent selected fromthe

group consisting of organoi odi ne conmpounds,

nmet al | oi odi ne conpounds, iodide ions, unsaturated

conpounds and car bonyl conpounds as an inpurity, which

conprises the steps of:
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1504.D

- 2 - T 0996/ 01

a) purifying said crude acetic acid in a first
distillation colum operated at atnospheric or higher-
pressure; and then

b) further purifying the acetic acid obtained fromstep
(a) in a second distillation colum having at |east 30
pl ates by operating the distillation colum under a
reduced pressure of not less than 5.33 kPa (40 nmHg) at
areflux ratio of at |east 4,

wherei n overhead vapor fromthe first colum is used as
the heat source for a reboiler of the second colum."

The set of clains according to "Auxiliary request”
consisted of 5 clains, with the only independent claim
readi ng:

"1l. A nmethod for purifying a crude acetic acid

contai ning at | east one conponent selected fromthe
group consisting of organoi odi ne conmpounds,

nmet al | oi odi ne conpounds, iodide ions, unsaturated
conpounds and car bonyl conpounds as an inpurity, which
conprises the steps of:

a) purifying said crude acetic acid in a first
distillation colum operated at atnospheric or higher-
pressure; and then

b) further purifying the acetic acid obtained fromstep
(a) in a second distillation colum having at |east 30
pl ates by operating the distillation colum under a
pressure ranging fromb5.33 to 53.3 kPa (40 to 400 mmHg)
at a reflux ratio of at |east 4;
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wherei n overhead vapor fromthe first colum is used as
the heat source for a reboiler of the second colum."

In particular, the Opposition Division found that
starting fromthe closest state of the art, represented
by docunent (1), the problemunderlying the present

i nvention was the provision of an energy-saving

economi cal purification nmethod of acetic acid. Since

t he use of the overhead heat of a distillation colum
as reboiler heat for another distillation colum was
known from docunments (2) and (7), the clained nethod
was obvi ous over the cited prior art.

Wth letter of 12 May 2004, the Appellant (Proprietor
of the patent) filed sets of clains according to a
Second and a Third Auxiliary Request.

The Second Auxiliary Request consisted of 5 clains,
with the only independent claimreading:

"1l. A nethod for purifying a crude acetic acid obtained
by carbonyl ati on of nethanol, said crude acetic acid
conprising at | east one conponent selected fromthe
group consi sting of organoi odi ne conmpounds,

nmet al | oi odi ne conpounds i odi de ions, unsaturated
conpounds and car bonyl conpounds as an inpurity,
wherein the nethod conprises the steps of:

a) purifying said crude acetic acid in a first
distillation colum operated at atnospheric or higher-
pressure; and then
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b) further purifying the acetic acid obtained fromstep
(a) in a second distillation colum having at |east 30
pl ates by operating the distillation colum under a
pressure ranging fromb5.33 to 53.3 kPa (40 to 400 mmHg)
at a reflux ratio of at |east 4;

wherei n overhead vapor fromthe first colum is used as
the heat source for a reboiler of the second colum."

The Third Auxiliary Request consisted of 5 clainms, with
the only independent claimreading:

"1l. A nethod for purifying a crude acetic acid obtained
by carbonyl ati on of nethanol, said crude acetic acid
conprising at | east one conponent selected fromthe
group consi sting of organoi odi ne compounds,

nmet al | oi odi ne conpounds i odi de ions, unsaturated
conpounds and car bonyl conpounds as an inpurity,
wherein the nethod conprises the steps of:

a) purifying said crude acetic acid in a first
distillation colum operated at atnospheric or higher-
pressure; and then

b) further purifying the acetic acid, which is obtained
in step (a) by renmoving a heavy fraction fromsaid
acetic acid, in a second distillation colum having at

| east 30 plates by operating the distillation colum
under a pressure ranging fromb5.33 to 53.3 kPa (40 to
400 mmHg) at a reflux ratio of at |east 4;

wherei n overhead vapor fromthe first colum is used as
the heat source for a reboiler of the second colum."
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Mor eover, at the oral proceedi ngs, which took place on
17 June 2004, the Appellant filed a set of five clains
according to the Fourth Auxiliary Request, with the
only i ndependent cl ai mreading:

"1l. A nethod for purifying a crude acetic acid obtained
by carbonyl ati on of nethanol, said crude acetic acid
conprising at | east one conponent selected fromthe
group consi sting of organoi odi ne conmpounds,

nmet al | oi odi ne conpounds i odi de ions, unsaturated
conpounds and car bonyl conpounds as an inpurity,
wherein the nethod conprises the steps of:

a) purifying said crude acetic acid in a first
distillation colum operated at atnospheric or higher-
pressure; then

(al) | eading overhead steam output obtained in step (a)
into a condenser and condensing there; and then

b) further purifying the acetic acid, which is obtained
in step (al) steam in a second distillation colum
having at |least 30 plates by operating the distillation
colum under a pressure ranging fromb5.33 to 53.3 kPa
(40 to 400 mmHg) at a reflux ratio of at |east 4;

wherein the overhead vapor fromthe first colum is
used as the heat source for a reboiler of the second

colum. "

The Appel | ant accepted that docunent (1) represented
the closest state of the art and that starting
therefromthe problemunderlying the invention could be
seen in providing an energy-savi ng econom cal nethod
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for purifying acetic acid. However, since the clained
nmet hod coul d not be arrived at by conbining the
teachi ng of document (1) with the teaching of any of
the cited prior art docunents, the Appellant was of the
opi nion that the clainmed nethod was not obviously
derivable fromthat prior art.

The Respondent essentially argued that it was known
from docunents (2) and (7) to use overhead heat from a
distillation colum as the heat source for a reboiler
of another colum. Therefore, the clainmed nmethod was
obviously derivable fromthe teaching of document (1)
with any of the teachings of docunents (2) and (7).

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the requests defined as "Main Request"” or as
"Auxiliary Request" in the decision under appeal, or
the sets of clains filed as Second and Third Auxiliary
Requests with letter of 12 May 2004 or the set of
clainms filed as Fourth Auxiliary Request in the oral
proceedi ngs on 17 June 2004.

The Respondent requested that the appeal be dism ssed.

Reasons for the Deci sion

1

1504.D

The appeal is adm ssible.

Article 123(2) EPC and novelty

Since the Board cane to the conclusion that none of the
requests neets the requirenment of inventive step, it is
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not necessary to give any reasoning as to whether the
requirenents of Article 123(2) EPC and of novelty are
met .

| nventive step

Mai n request

I n accordance with the “probl em sol uti on approach”
applied by the Boards of Appeal to assess inventive
step on an objective basis, it is in particular
necessary to establish the closest state of the art
formng the starting point, to determne in the |ight
t hereof the technical problemwhich the invention
addresses and sol ves and to exam ne the obvi ousness of
the clained solution to this problemin view of the
state of the art.

It was not contested that docunent (1), which is
referred to on page 2, lines 35 to 40, of the patent in
suit, represented the closest state of the art.

Docunent (1) discloses a nmethod of purifying carboxylic
aci ds contai ni ng hal ogen or hal ogen-cont ai ni ng

contam nant by introducing the contam nated streaminto
a first distillation zone internediate the ends thereof,
removi ng a product stream from an upper part of the
first distillation zone and introducing this product
streaminto a second distillation zone internedi ate the
ends thereof, renobving a carboxylic acid product stream
fromthe | ower part of the second distillation zone,
this carboxylic acid product stream being substantially
free of the hal ogen or hal ogen-contai ni ng contam nant,

and renoving a fraction containing the contam nant from
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t he upper part of the second distillation zone (page 1
lines 46 to 63). Although atnospheric, superatnospheric
and subat nospheric pressures nmay be used in both
distillation zones (see page 3, lines 20 to 25) it is
al so stated on page 3, lines 31 to 36, that for
purifying acetic acid the two distillation zones are
usual | y operated at atnospheric or slightly
super at nospheri c pressure.

According to page 2, lines 41 to 46, of the patent in
suit, such known nethod has the di sadvantage that a
consi derably | arge anbunt of thermal energy is to be

consuned.

Thus, starting fromthe disclosure in docunment (1), the
probl em underlying the invention can be seen in
provi di ng an energy-savi ng econom cal mnet hod of

purifying acetic acid.

The patent in suit clainms to solve this problem by the
method in Caiml, which differs essentially fromthe
nmet hod di scl osed in docunment (1) by using overhead
vapor fromthe first colum as the heat source for a
reboil er of the second colum and by operating the
first distillation colum at atnospheric or higher-
pressure and the second distillation colum at reduced

pressure.

Since the Board cane to the conclusion that in the
light of the teachings of the cited docunments a skilled
person seeking to solve the above-nenti oned probl em
woul d have arrived at the nethod of Claim1l in an
obvious way, it is not necessary to give any reasoning
as to whether it has been made plausible that this
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probl em has been effectively solved by all nethods
enbraced within Caim 1.

Usi ng the overhead vapor froma first distillation
colum as the heat source for a reboiler of a second
distillation colum was generally known.

| ndeed, docunent (2) nentions such energy recovery in
the introductory part on page 181 and specifically
discloses in Figure 8.3 a design of two distillation
colums wherein the overhead heat of the first
distillation colum is used as the heat source for the
reboil er of a second distillation colum.

Mor eover, docunent (7), which is concerned with nethods
of increasing energy efficiency of distillation,
teaches in the first paragraph of the |eft-hand col um
on page 12-13 that the thernodynam c efficiency may be
i ncreased by repeated use of a given quantity of energy
and discloses in Figure 9 a series of distillation
colums, each at a different decreasing pressure,
wherein all the heat is applied to the first colum and
its overhead vapors are condensed by reboiling the next
col um.

Thus, starting fromthe nmethod for purifying acetic
acid disclosed in docunent (1), a skilled person

| ooki ng for saving energy would have recovered the
over head heat of the first distillation colum for
reboi ling the next columm and he woul d have chosen a
| oner pressure in the second distillation colum than
inthe first distillation colum.
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The Appellant contested that a skilled person would
have taken the disclosures of docunents (2) and (7)
into consideration, since docunent (1) only discloses a
distillation scheme wherein the overhead stream of the
first distillation colum is further purified in a
second distillation colum, whereas in Fig. 8.3 of
docunent (2) the bottomstreans are further purified
and Fig. 9 of docunent (7) concerns a series of
distillation colums for fractionating the sane feed in
a parallel arrangenent.

However, in the present case, the skilled person is
necessarily one with a background in distillation
technol ogy and with know edge of the different nethods
for saving energy in distillation nethods. As the
origin of the heat energy is immterial for its use in
a reboiler, a skilled person |ooking for saving energy
in the distillation nmethod disclosed in docunent (1)
woul d not only consider nethods for saving energy in
distillation systens designed specifically for the
further purification of the overhead stream as the one
di scl osed in docunment (1), but would consider any

di scl osure concerning recovery of heat of any
distillation colum. Such skilled person would thus
clearly take docunents (2) and (7) into consideration

The Appellant also submtted that the clainmed nethod
had the additional unexpected advantage that the anount
of acetic acid anhydride produced as by-product in the
second distillation colum is reduced when reducing the
pressure in the second colum, resulting in a higher
yield of acetic acid.
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As support of this subm ssion the Appellant referred to
t he experinental data provided with |etter of

31 Cctober 2001 and presenting the anpbunt of acetic
acid anhydride after 90 m nutes, 2, 3 or 4 hours
boiling at 760, 650, 400 and 100 mmHg. The Appel | ant
all eged that with those experinental data, obtained by
changing the pressure and the heating tinme of the
second distillation colum and determ ning the anount
of formed acetic acid anhydride per hour by gas
chromat ograph, it was shown that the anmpbunt of acetic
aci d anhydri de produced as by-product in the second
distillation colum was reduced when reducing the

pressure in the second col umm.

However, it is generally known that the boiling
tenperature of a chemcal fluid decreases with reduced
pressure and that the chem cal degradation, i.e. the
formati on of undesired conmpounds, decreases with
reduced tenperature.

Since those experinental data thus only confirm what
coul d be expected, such data are not suitable for
show ng any unexpected effect.

Therefore, Caim1l and, thus, the main request cannot
be considered to neet the requirenent of inventive step.

Auxi | i ary Request

Claim1l1l of the Auxiliary Request only differs from
Claim1l of the Main Request in that the upper limt of
the pressure range in the second distillation colum is
restricted to 53.3 kPa (400 nmHg) .
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The Appellant submitted that it had been shown in the
exanples of the patent in suit that a significant
effect of saving energy is obtained when operating the
second distillation colum at a pressure of 53,3 kPa

(400 nmHg) .

However, since in the sole exanple in the patent in
suit according to the invention only a distillation is
descri bed wherein the second distillation colum is
operated at 53,3 kPa (400 mmHg), in the absence of any
proper conparison, it has not been nmade plausible in

t hat exanple that an unexpected effect woul d have been
obt ai ned by operating the second distillation colum at
a pressure of 53,3 kPa (400 mrHg) .

Mor eover, the Appellant submtted that it followed from
t he experinental data provided with |etter of

31 Cctober 2001 that a nore significant decrease of the
formati on of acetic acid anhydride could be observed at
pressures of not nore than 53,3 kPa (400 nmmHg) than at
760 and 650 mmHg.

This submi ssion is based on a figure obtained by
plotting the rate of decrease of anhydride formation
agai nst pressure. Since, however, it may not be

unambi guousl y derived fromthat plot that the gradient
of the curve below 400 nmHg i s steeper than between 760
and 650 mmHg, as submtted by the Respondent and not
contested by the Appellant, the experinental data
provided with letter of 31 Cctober 2001 are not
suitable for showing an effect for selecting 400 nmHg
as the upper limt of the pressure range.
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Since, thus, the selection of the upper limt of the
pressure range does not result in an additional
technical effect, CQaim1l and, thus, the Auxiliary
Request cannot be considered to neet the requirenent of
inventive step for the reasons given for the Main
Request .

Second Auxiliary Request

The nethod in Caim1 of the Second Auxiliary Request
is further specified by the fact that the crude acetic
acid is obtained by carbonyl ati on of nethanol.

Since the distillation nethod described in docunment (1)
was specifically designed for purifying carboxylic

aci ds obtained by the reaction of al cohols and carbon
nonoxi de (see page 1, lines 14 to 31), the Second
Auxi l i ary Request cannot be considered to neet the
requi renment of inventive step for the reasons given for

the Main Request and the Auxiliary Request.

Third Auxiliary Request

In conparison with the Second Auxiliary Request, the
method of Claiml is further specified by the fact that
a heavy fraction is renoved fromacetic acid in the
first distillation colum.

Since in the first distillation columm described in
docunent (1) a light fraction is renoved from an upper
part thereof, a heavy fraction is necessarily renoved
in the lower part of that first distillation columm.
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Thus, the Third Auxiliary Request cannot be consi dered
to neet the requirenent of inventive step for the
reasons given for the Main Request and the Auxiliary
Request .

3.5 Fourth Auxiliary Request

In conparison with the Second Auxiliary Request, the
method of Claim1l is further specified by the fact that
the overhead steamoutput in step a) is lead into a

condenser and condensing there.

Si nce, however, the condensation of the overhead stream
of the first distillation colum is inherent to the use
of the overhead vapor fromthe first distillation
colum as the heat source for a reboiler of the second
colum, Caim1l and thus the fourth auxiliary request
cannot be considered to neet the requirenent of

i nventive step for the reasons given for the Main
Request .

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

1504.D



