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Summary of Facts and Subm ssi ons
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The Appellant (Proprietor of the patent) | odged an
appeal against the decision of the Qpposition Division
revoki ng the European patent No. 0 498 591 (European
pat ent application No. 92 300 888.2), the independent
Claim1l as granted reading as foll ows:

"A process in which terephthalic acid is produced by
oxi dising para xylene to terephthalic acid in a liquid
reacti on nmedi um whi ch conprises acetic acid and in

whi ch terephthalic acid is separated fromthe |iquid
reaction nediumas a crude solid, dissolved in a liquid
conprising water to produce a solution and purified by
a process which conprises contacting the sol ution under
reduci ng conditions with hydrogen and a het erogeneous
catal yst for the reduction of at |east sone inpurities,
the solution is cooled after the said reduction to
precipitate solid purified terephthalic acid, aqueous
not her liquor is separated fromthe precipitate
characterised in that the aqueous nother liquor is
treated to produce a | ess pure precipitate conprising
terephthalic acid and a second nother |iquor and the
foll owi ng steps are enpl oyed:

(a) the less pure precipitate is returned directly or
indirectly to the reaction nedium and

(b) at least part of the said nother liquor is,
directly as such or indirectly after treatnent,
used to dissolve the crude solid; and/or the said
second nother liquor is passed to fractional
distillation and treated water is recovered from
the said fractional distillation and is used to
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wash the precipitate recovered fromthe sol ution
after the reduction step.”

The opposition was filed agai nst the patent as a whol e,
and based on the grounds of |ack of inventive step as
indicated in Article 100(a) EPC, and |ack of
sufficiency wthin the meaning of Article 100(b) EPC.
It was supported by several documents including:

(1) English translation of JP-A-52-128344, and

(2) US-A-3 452 088.

The decision of the Opposition Division was based on
Claim1 filed with letter dated 15 July 1998 and
Clains 2 to 8 as granted, Caim1 reading as foll ows:

"A process in which terephthalic acid is produced by
oxi di sing para xylene to terephthalic acid in a liquid
reacti on nmedi um whi ch conprises acetic acid and in

whi ch terephthalic acid is separated fromthe |iquid
reaction nediumas a crude solid, dissolved in a liquid
conprising water to produce a solution and purified by
a process which conprises contacting the solution under
reduci ng conditions with hydrogen and a heterogeneous
catal yst for the reduction of at |east sone inpurities,
the solution is cooled after the said reduction to
precipitate solid purified terephthalic acid, aqueous
nother liquor is separated fromthe precipitate, the
aqueous nother liquor is treated to produce a |l ess pure
precipitate conprising terephthalic acid and a second
not her |iquor, and the |less pure precipitate is
returned directly or indirectly to the reaction nmedi um
characterised in that at |east part of said second
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nother liquor is, indirectly after treatnment, used to
di ssol ve the crude solid, said treatnment conprising
passi ng the second nother liquor to the fractional
distillation colum used for fractionally distilling
the acetic acid and water evaporated fromthe reaction
medi um and recovering treated water therefrom"”

The Opposition Division held that the subject-matter of
said new Claim1l was novel, that the amendnents to
Claim1l1l as granted nmet Article 123 EPC, and that the
subject-matter of present Caim1l also net the

requi rement of sufficiency within the nmeaning of
Article 83 EPC.

However, it concluded that the subject-matter of the
Claim1 before it did not involve an inventive step in
the Iight of docunent (1) and common general know edge.
In this context, it considered that the aimof treating
the second nother liquor as obtained in the clained
process in order to dispense with the disposal of said
not her |iquor could be regarded as the technical
probl em underlying the patent in suit, and that the
solution of this problemby distilling said second
nother liquor in the fractional distillation colum
used for the fractional distillation of the acetic acid
and water evaporated fromthe reaction nedi um before
bei ng used for dissolving the crude terephthalic acid
crystals was obvious to the skilled person.

Oral proceedi ngs before the Board were held on 31 July
2003.
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The Appel | ant defended the patentability of the
subject-matter of the patent in suit on the basis of
Claim1l1 submtted during the oral proceedi ngs before
the Board and Clains 2 to 7 as granted.

This new Claim1 corresponded to the one consi dered by
t he Opposition Division, except that after "acetic
acid" (line 3) the follow ng features were inserted:

", wherein a mxture of acetic acid and water is
renoved fromthe reacti on nedi um by evaporation
water is fractionally distilled fromthe m xture
and acetic acid is recycled to the reaction
medi um ".

He argued that the technical problemunderlying the
patent in suit in the light of docunment (1) was related
to the advantages achieved with respect to this cl osest
prior art, in particular, a reduction of the ampunt of
contam nat ed waste water, a reduction of the inpurities
in the waste water, and an inprovenent of the yield of
fibre grade terephthalic acid. The cited prior art
docunents and al so docunent

(7) GB-A-1 152 575

menti oned by himduring the opposition proceedings, did
not provide any incentive to its solution as clained in
present Claiml1l. In particular, they did not provide
any pointer to the fractional distillation of the
second aqueous nother liquor, let alone to the
recycling of the purified water for dissolving the
crude terephthalic acid before the hydrogenation step
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and the recycling of valuable materials together with
the recovered acetic acid to the oxidation reactor.

The Respondent (Opponent) argued that present aiml
did not neet the requirenents of Article 84 EPC, since
by using the expression "at |east part of said second
nother liquor” in present Claim1l it would not be clear
to the skilled person how nuch of the second nother

[ iquor was actually passed to the fractional
distillation colum and how much of the recovered water
was actually recycled to dissolve the crude crystalline
terephthalic acid.

Furthernore, he argued with respect to inventive step
that, starting fromthe closest prior art document (1)
and in view of the problematic disposal of contam nated
wat er, the clained process was prima facie obvious to
the skilled person, in particular in the light of the
teachi ng of docunments (2) and (7) disclosing the use of
recycled water as a solvent for dissolving the crude
terephthalic acid to be subjected to the hydrogenation
treatnment. In support of this contention he referred to
t he Ashton and Horwood decl arations filed 30 Septenber
1997 and 3 Cctober 1997, respectively. Furthernore, he
submtted in this context that the Appellant did not
provi de any evi dence substantiating the alleged

advant ages of the clained invention conpared to the
process of docunment (1), and that it was clear to the
skilled person that passing a very small anmount of the
second nother liquor to the fractional distillation
and/or its feeding to the top of the fracti onal
distillation colum, i.e. at a position providing only
a | ow nunber of the theoretical plates, would not |ead
to a relevant positive technical effect. He concl uded
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that for these reasons the technical problemunderlying
the patent in suit could only be seen in the provision
of a further process for preparing terephthalic acid.

The Appel l ant requested that the decision under appeal
be set aside and that the patent be maintained on the

basis of the set of Clainms 1 to 7 submtted at the ora
proceedi ngs on 31 July 2003.

The Respondent requested that the appeal be dism ssed.

At the conclusion of the oral proceedings the Board's

deci si on was pronounced.

Reasons for the Decision

1

2113.D

The appeal is adm ssible.

Amendnent s under Article 123(2) and (3) EPC

Present Claim1 is supported by the application as
filed as foll ows:

(a) by Caim1l;

(b) by page 2, lines 18 to 22, with respect to the
inserted features indicated under point VI above;
and

(c) by page 3, lines 1 to 6, page 4, lines 20 to 22,
and page 5, line 36 to page 6, line 4, concerning
the features indicated in the characterising part
of the claim
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The subject-matter of present Clains 2 to 7 is
supported by the originally filed Clains 2 to 7,
respectively.

Therefore, the amended subject-matter of the present
claims does not contravene Article 123(2) EPC, which
only requires that no subject-matter extendi ng beyond
the application as filed is added by an anendnent to a
Eur opean patent or patent application.

Furthernore, since the process of Claim1l as granted is
restricted to

(a) the fractional distillation of at |east part of
t he second nother liquor together with the m xture
of water and acetic acid evaporated fromthe
reacti on medi um

(b) the recycling of the separated acetic acid to the
reacti on nedium and

(c) the use of at least part of the water recovered
fromthe fractional distillation colum to
di ssol ve the crude solid,

it is the Board's position that the subject-matter of
the present clains does not contravene Article 123(3)
EPC eit her.

In this context, the Board notes that also the
Respondent did not raise an objection with respect to
the adm ssibility of the amendnents either
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Clarity under Article 84 EPC

The Respondent contended that the subject-matter of

present Claim1l was not clear in view of the expression

"at | east part of the second nother |iquor”

rendering it unclear how nuch of the second nother

i quor was passed to the fractional distillation colum
and how nmuch recovered water was used to dissolve the
raw crystalline terephthalic acid.

In this context, the Board notes that according to the
est abl i shed jurisprudence of the Boards of Appeal,
Article 102(3) EPC requires that amended subject-matter
be exam ned by both instances, i.e. by the Opposition
Division and by the Board of Appeal, in order to
ascertain that the EPC, including Article 84, is not
contravened. However, having regard to the provisions
of Article 100 EPC indicating the grounds for
opposition, said Article 102(3) EPC does not all ow

obj ections to be based upon Article 84 EPCif they do
not arise out of the amendnents made.

In the present case, the allegedly unclear passage in
present Claim1l concerns features which were already
clainmed in Cdaim1l as granted by the wording:

"characterised in that at |east part of said
second nmother liquor is, indirectly after
treatnment, used to dissolve the crude solid"
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whi ch includes a treatnent of the second nother |iquor
by fractional distillation (via stream 20) as a
mandatory feature, and a recycling to the reslurry
section (via stream 30) and a purging (via stream 21)
as optional features (see page 4, lines 8 to 11 of the
description of the patent in suit).

Thus, in view of the above considerations, the Board
concl udes that present anmended Claim 1 does not
contravene Article 84 EPC.

Novel ty

After exam nation of the cited prior art, the Board has
reached the conclusion that the subject-matter of the
present clainms is novel. Since novelty was not in

di spute, it is not necessary to give reasons for these
findi ngs.

| nventive step

Article 56 EPC states that an invention is held to
involve an inventive step if, having regard to the
state of the art (in the sense of Article 54(2) EPC)
it is not obvious to a person skilled in the art.

For deci ding whether or not a clainmed invention neets
this criterion, the Boards of Appeal consistently apply
t he probl em and sol uti on approach, which invol ves
essentially identifying the closest prior art,
determining in the light thereof the technical problem
whi ch the clainmed invention addresses and successfully
sol ves, and exam ni ng whet her or not the clained
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solution to this problemis obvious for the skilled
person in view of the state of the art.

The Board considers, in agreenent with the parties to

t he proceedings, that the closest state of the art with
respect to the clainmed subject-matter of the patent in
suit is the disclosure of document (1).

Thi s docunent is concerned with a process for preparing
terephthalic acid corresponding to that as clainmed in
Claim1l of the patent in suit, except that the process
of the patent in suit conprises the treatnent and use of
at | east part of the second nother |iquor as specified
in present Caiml.

Having regard to this closest prior art the Appell ant
considered that the process of present Caim1l has
essentially the advantages that the anmount of process
wat er and of contam nated waste water was reduced, that
the purification expenditure of the waste water was
reduced or could even be avoided, and that the yield of
pure terephthalic acid was further inproved.

Thus, in the light of the closest state of the art, the
techni cal problemunderlying the application in suit
can be seen in the provision of a process for preparing
terephthalic acid whereby these advantages are achi eved
(see also page 2, lines 2 to 13 and lines 43 to 51, of
the patent in suit).

This technical problemis solved by the process as
defined in Caim1l1 of the patent in suit, in particular
by fractionally distilling at |east part of the second
not her |iquor, recycling the recovered acetic acid
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fraction to the reaction nmedium and recovering the
water fraction and using it for dissolving the crude
terephthalic acid solid.

Having regard to the facts (i) that the at |east part
of the water fraction of the second nother liquor is
used for dissolving the crude terephthalic acid and
therefore reduces the total anmount of process water
needed, (ii) that the water fraction to be purged does
not contain the high boiling inpurities separated in
the fractional distillation colum, and (iii) that the
recycling of the acetic acid fraction together with the
high boiling inpurities conprising residual
terephthalic acid and oxidation reaction internedi ates
as useful materials to the reaction nmediumof the
oxidation step will credibly Iead to an inprovenent of
yield of terephthalic acid, the Board finds that this
techni cal probl em has been sol ved.

In this context, the Respondent submitted that passing
a very small amount of the second nother |iquor to the
top of the fractional distillation colum, i.e. at a
position giving a | ow nunber of the theoretical plates,
woul d not lead to a relevant positive technical effect.
Consequently, a reformulation of the technical problem
was necessary, since the above defined technical
probl em woul d not be solved within the whol e scope of
present Claiml.

However, in accordance with Article 84 and Rule 29 EPC,
clainms define the matter for which protection is sought,
whereby the essential features of the clainmed subject-
matter needed to achieve the desired technical effects
normal Iy determ ne the borders of the invention rather
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than the details of the invention within those borders.
It is, therefore, practically inevitable that

enbodi ments of inventions at their borders may provide
the desired technical effects at a |low | evel. Mbreover,
as long as those effects have not been shown to be

i nexi stent, which is the case here, it does not matter
whet her the cl ai med sol uti on enconpasses enbodi nents
achieving themonly to a | esser degree since, otherw se,
a fair scope of protection in accordance with

Article 69 EPC would not be realised. Furthernore, in
vi ew of these considerations, the Board al so cannot
accept the Respondent's submi ssion since it is based on
unrealistic enbodi nents especially construed to achieve
a mnimal effect, and for this reason | acks a

sufficient substantiation.

The question now is whether the solution of the
techni cal problem as defined above by the process of
present Claim 1 would have been obvious to the skilled
person in view of common general know edge and the
cited prior art.

As indicated above, docunent (1) does not provide any
teaching as to how to deal with the second not her

I i quor obtained after recovery of the secondary inpure
terephthalic acid crystals to be recycled to the

oxi dation step (see paragraphs 2 and 3 under "3.
Det ai | ed Description of the Invention"). Therefore,
this docunent is of no help when trying to solve the
above defined technical problem
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Docunent (7) particularly relates to the purification
of crude solid terephthalic acid, in which the crude
solid terephthalic acid is converted to fibre grade
terephthalic acid by dissolving the crude terephthalic
acid in water and by contacting the so obtained

sol uti on under reducing conditions with hydrogen and a
het er ogeneous catal yst for the reduction of at |east
sone of the inpurities (see also page 1, line 70 to
page 2, line 12). However, it is less relevant in
assessing inventive step than docunent (1), since it
does not provide any incentive to the skilled person to
recover a secondary inpure terephthalic acid
precipitate within the neaning of docunent (1) and its
recycling to the oxidation step, let alone to recover a
second not her liquor resulting fromthe separation of
sai d secondary inpure terephthalic acid precipitate and
to treat it by fractional distillation.

It is true, that docunent (7) discloses the recovery of
purified terephthalic acid by crystallisation in a
crystallisation section as illustrated in Figures 2
and 3, in which (i) the crystallisation is performed in
three steps at different crystallisation rates, (ii)
water is flashed off and passed into a condenser from
which it is recycled via a recycle solvent drumto

di ssolve the crude solid terephthalic acid, (iii) the
not her liquors resulting fromthe respective
crystallisation steps are conbi ned and di scarded, and
(iv) purified fibre grade terephthalic acid is
recovered (see page 6, line 123 to page 7, line 78, as
well as the specific disclosure with respect to the
Figures 2 and 3). However, it is clear that such a
recovery of fibre grade pure terephthalic acid and
recycling of water has nothing to do with the clained
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solution of the technical problemunderlying the patent
in suit involving a fractional distillation of the so-
call ed second nmother liquor in a particular fractional
distillation colum and recycling the so recovered
water fraction to dissolve the solid crude terephthalic
aci d.

Docunent (2), which is a continuation-in-part of the
parent application of docunment (7), is essentially
concerned with a nethod for preparing fibre grade
terephthalic acid containing a reduced anount of p-
toluic acid as inmpurity by a controlled-rate
evaporative cooling using particular tenperature and
pressure conditions in one or nore stirred
crystallisation zones (see colum 4, lines 1 to 74). In
this context, it also discloses that the agueous nother
liquors resulting fromthe separation of the solid
crystalline product and the subsequent washing step can
be recycled, in the manner taught in the parent
application (which corresponds to docunent (7)), to be
used as solvent to dissolve the crude terephthalic acid
to be purified (see colum 4, line 75 to colum 5,

l[ine 9). Thus, having regard to the essential features
of the process of present Claiml, this docunment is no
nore rel evant in assessing inventive step than

docunent (7).

Furthernore, by referring to the Ashton and Horwood
declarations filed 30 Septenber 1997 and 3 Cctober 1997,
respectively, the Respondent al so contended that the
process of Claim1l of the patent in suit was prinma

faci e obvious to the skilled person, since the clained
recycling and treatment of the second nother |iquor

were actually customary and trivial details of process
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design. However, the Board cannot accept this

subm ssi on, because both declarations and the
Respondent’s contenti on have been nmade in the know edge
of the process of the patent in suit. They are based on
an unal | onabl e ex post facto analysis, and not on any
denonstration of how the skilled person would derive
the clained features in an obvi ous manner fromthe
prior art. Mreover, the Board notes that, having
regard to the fact that according to docunment (1)
representing the closest prior art second nother |iquor
remai ned after the separation of the valuable materials
to be recycled to the oxidation, the person skilled in
the art would prima facie not consider it worthwhile to
recover any nore of such valuable materials therefrom

| et alone to recover water by fractional distillation.
Under these circunstances, he would rather consider the
second nother |iquor as a final aqueous waste |iquid,
whi ch coul d be discarded or subjected to a conventi onal
waste water treatnent, such as an extraction or

chem cal treatment, to get rid of the inpurities.

Thus, in view of these considerations, the Board

concl udes that the solution of the above defined
technical problemas clainmed in Caim21 of the patent
in suit is not obvious to the skilled person in the
[ight of his common general know edge and the cited
docunents, and consequently involves an inventive step
in the sense of Article 56 EPC.

The dependent Clains 2 to 7 relate to particul ar
enbodi nents of the process of Claiml. They are
t herefore al so al |l owabl e.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The matter is remtted to the first instance with the
order to maintain the patent on the basis of the set of
Clains 1 to 7 submtted at the oral proceedi ngs on
31 July 2003 and a description to be adapted thereto.

The Regi strar: The Chai r man:

P. Crenopna A. Nuss

2113.D



