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Summary of Facts and Submn ssions

1211.D

The appeal lies fromthe Opposition Division's
deci si on, dispatched on 13 Novenber 1998, that granted
Clains 1 to 10 of European patent No. 0 449 617 were
found to neet the requirenents of novelty and inventive
step over the cited prior art.

The sol e i ndependent claimas granted read:

"1. A nethod for the manufacture of 1,1,1, 2-
tetrafl uoroet hane which conprises the steps of:

(A) contacting a mxture of 1,1,1-trifl uoro-2-
chl or oet hane and hydrogen fluoride with a
fluorination catalyst at a tenperature in the
range of 280 to 450°C in a first reaction zone
to forma product containing 1,1,1, 2-
tetrafl uoroet hane and hydrogen chl ori de together
with unreacted starting materi al s,

(B) passing the total product of step (A together
with trichloroethylene to a second reaction zone
containing a fluorination catalyst at a
tenperature in the range of 200 to 400°C but | ower
than the tenperature in step (A) to forma product
containing 1,1,1-trifluoro-2-chloroethane,
hydr ogen chl ori de and unreacted trichl oroethyl ene,

(C treating the product of step (B) to separate
1,1,1,2-tetrafl uoroet hane and hydrogen chl ori de
from21,1,1-trifluoro-2-chl oroethane, unreacted
hydr ogen fluoride and trichl oroet hyl ene,
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feeding the 1,1,1-trifluoro-2-chloroethane m xture
obtai ned fromstep (C together w th hydrogen
fluoride to said first reaction zone (step (A)),
and

recovering 1,1,1, 2-tetrafl uoroethane fromthe
1,1,1,2-tetrafl uoroet hane and hydrogen chl ori de
separated out in step (O."

In particular, the Opposition Division was of the

opi nion that the clainmed nethod was not known from

docunent

(1)

t hat

EP- A-0 446 869, which was cited as prior art
according to Article 54(3) EPC, and

the clai nmed nmet hod was not obviously derivable

fromthe cited prior art according to Article 54(2)

EPC,

(2)

(4)

(6)

(9)

(10)

O al

whi ch existed inter alia of docunents

WO A- 89/ 10341,

GB- A-1 589 924,

an English translation of JP-A-48-72105,

US-A-4 792 643 and

US- A-3 752 850.

proceedi ngs before the Board took place on

16 April 2002.

The Appel l ant (Opponent) submtted that all reaction

steps (A) to (E) according to Caiml as granted were
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known from docunment (1). In particular, the Appell ant
was of the opinion that steps (C) and (E) were
di scl osed i n docunent (1).

As the preparation of 1,1,1-trifluoro-2-chloroethane
(further referred to as R 133a) by the fluorination of
trichloroethylene (further referred to as TCE) was
known from docunments (2) and (10), the fluorination of
R-133a to 1,1,1, 2-tetrafl uoroethane (further referred
to as R-134a) was known from docunents (2) and (4) and
the use of an inert gas as a diluent in the
fluorination of olefins was known from docunent (6),

t he Appellant was of the opinion that the clained

net hod was the only way suggested by the teachings of
the prior art to prepare R-134a from TCE in high yield
and with ow | evels of 1-chloro-2,2-difl uoroethyl ene
(further referred to as R 1122).

The Respondent submitted that the clai ned net hod was

di stingui shed fromthe nethod disclosed in docunment (1)
by the sinultaneous separation of R-134a and hydrogen
chl oride instead of the subsequent separation of those
conponents fromthe product stream of step (B)

Mor eover, the Respondent argued that the clained

I ntegrated nmethod of preparing R-134a from TCE was not
obvi ously derivable fromthe cited prior art docunents,
as it was nowhere suggested to use the effluent of

step (A) as diluent in step (B) and separating R 134a

only after step (B)

The Appel |l ant requested that the patent be revoked.

The Respondent requested that the appeal be dism ssed.
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Reasons for the Deci sion

1

2.2

1211.D

The appeal is adm ssible.

Novel ty

Docunent (1), which was not contested to belong to the
state of the art according to Article 54(3) EPC

descri bes a process for preparing R 134a by reacting,
in a first reaction, TCE and hydrogen fluoride in a gas
phase to obtain R-133a and fluorinating, in a second
reaction, R-133a wth hydrogen fluoride to obtain
R-134a, wherein the whole of the generated gas fromthe
second reaction may be used as the diluent gas in the
first reaction (see colum 2, lines 36 to 45, and
colum 4, lines 12 to 15). In colum 4, lines 33 to 35,
it is stated that fromthe generated gas fromthe first
reactor (ie the fluorination of TCE), hydrogen chloride
is renoved and then R-134a is separated.

In the presently clainmed nethod, to the contrary, in
step (C) the product of step (B) is treated to separate
R- 134a and hydrogen chloride from R-133a, unreacted
hydr ogen fluoride and TCE and in a subsequent step (E)
R-134a is recovered fromthe m xture separated out in
step (O.

Nevert hel ess, the Appellant was of the opinion that the
separation of a m xture of R-134a and hydrogen chloride
fromthe reaction mxture of step (B) and the
subsequent recovery of R-134a fromthat m xture could
not be a distinguishing feature, because on page 3,
lines 20 and 21, in the patent in suit it is stated
that the separation of R 134a and hydrogen chloride
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fromthe product streamin step (C) may be effected by
a distillation technique. Since hydrogen chloride has a
| ower boiling point than R-134a, the Appell ant argued
that by fractional distillation hydrogen chloride is
renoved before R 134 is distilled and, thus, that it is
not a requirenent according to step (C) of present
Caiml that R 134a and hydrogen chloride are separated
t oget her.

In order to be novelty destroying, however, al
features in the clai ned conbination nust be directly
and unanbi guously derivable fromthe teaching of one
singl e docunent. Therefore, in the present case the
rel evant question i s whether from docunent (1) a nethod
conprising the steps (A, (B) and (D), wherein the
reaction m xture obtained fromstep (B) is treated to
separate R-134a and hydrogen chloride from R 133a,
unreact ed hydrogen fluoride and TCE (step (C) and
wherein R-134a is subsequently recovered fromthe

m xture separated out in step (C), is directly and
unanbi guousl y derivable from docunent (1).

Fromcolum 4, lines 33 to 35, of docunent (1) it may
only be derived that hydrogen chloride is separated out
fromthe reaction m xture obtained by fluorinating TCE
and that subsequently R-134a is separated fromthe
remai ning reaction mxture before the then remaining

m xture is conducted to the conversion reaction of
R-133a into R-134a. Such teachi ng cannot be consi dered
an unanbi guous di scl osure of the steps according to the
cl ai med net hod, wherein hydrogen chloride and R-134a
are both separated out fromthe reaction m xture
obt ai ned by fluorinating TCE (step (C)) and the

remai ning mxture is conducted to the conversion
reaction of R-133a into R 134a (step (D)) whereas the
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R-134a is recovered fromthe separated m xture
(step (EB)).

The Appel |l ant al so argued that exanple 3 of
docunent (1) disclosed all features of the clained
met hod.

Exanpl e 3 describes a nethod of fluorinating R-133a to
form R-134a, subsequently bringing the thus obtained
exit gas together wwth TCE into contact with a catal yst
and anal ysing the exit gas by gas chromatography. As
exanple 3 is conpletely silent about separating R-134
out at any nonent, steps (C) and (E) are not discl osed
t herein.

In the absence of a direct and unanbi guous di scl osure
of steps (C and (E), docunent (1) cannot be consi dered
to be novelty destroying for the nethod of Caiml.

I nventive step

Docunent (2), published in the Japanese | anguage,

i ncontestably belongs to the state of the art according
to Article 54(2) EPC. Instead of filing a translation
in one of the official |anguages of the EPO accordi ng
to Article 14(1) EPC of docunent (2), the Appell ant
filed the corresponding EP-A-0 366 797, which was
publ i shed after the clained priority date and which is
further referred to as docunent (2a), as an English
transl ation of the Japanese docunment (2). As the Board
does not have any reason to question that the content
of docunent (2a) corresponds to the content of

docunent (2), docunent (2a) is relied on in this

deci sion as being a true translation of prior published
docunent (2) (but not as being itself prior published).
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In accordance with the "probl em sol ution approach”
applied by the Boards of Appeal to assess inventive
step on an objective basis, it is necessary to
establish the closest state of the art being the
starting point, to determne in the light thereof the
techni cal probl em which 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.

Since the "closest state of the art" nust be a prior
art docunent disclosing subject-matter aimng at the
sanme objective as the clainmed invention and the
objective in the present case is a process of preparing
R-134a starting from T TCE, only such docunents could
qualify as closest state of the art which also concern
a process of preparing R-134a starting from TCE.

As docunent (4), which was considered by the parties as
representing the closest state of the art during the
written proceedi ngs, describes only the preparation of
R-134a starting fromR-133 and not the preparation of
R-134a starting fromTCE, it cannot qualify as the

cl osest state of the art.

Since the only cited prior art docunent describing
the preparation of R-134a starting fromTCE is
docunment (9), only this docunent can qualify as
representing a suitable starting point for assessing
I nventive step

Docunent (9) describes the fluorination of a

tri hal oet hyl ene, preferably TCE, into R 134a in a

vapour phase using a solid chrom um based cat al yst
(colum 1, lines 6 to 10, columm 2, lines 27 to 44,
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colum 3, lines 53 to 59). In colum 4, lines 22 to 27,
it also states that the nmajor inpurity in the product

m xture energing fromthe reaction is R-133a, which can
be converted to R-134a by further fluorination over a
cat al yst.

According to the patent in suit the prior art nethods
of fluorinating TCE into R 134a suffered fromquite | ow
yields (see page 2, lines 9 to 12) and the presently

cl ai med net hod provides inproved yields (see page 2,
lines 9 to 14). Moreover, on page 3, lines 25 to 28, of
the patent in suit the clainmed nethod is said to have

t he advantage that the R-134a collected fromstep (B)
contain a smaller anobunt of R-1122 than R-134a produced
in step (A).

The first point to be considered in assessing inventive
step is then whether it has been convincingly shown
that, in view of the closest prior art, the clained

met hod has the nentioned advant ages, nanely providing
R-134a from T TCE in a "higher" yield and a "I ower”
R-1122 |l evel, and, thus, that the problemunderlying
the invention has effectively been sol ved.

The only data avail able are those contained in Tables 1
and 2 of the patent in suit and obtai ned by conparing
the clained nethod with nulti-step nethods of preparing
R-134a from TCE, differing fromthe cl ai med nethod by
the order of reaction. There is no information
avai l able and it was never submtted that such nulti-
step nethods correspond to sone prior art in the sense
of Article 54(2) EPC. Since a conparison is thereby not
made with a fluorination reaction as described in
docunent (9), it cannot be considered that with those
data a credi bl e case has been put forward that the
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cl ai med net hod provides inproved yields over the

cl osest state of the art. Fromthose data, show ng that
with the clainmed nethod R-134a may be prepared from TCE
in yields of 93.7%and 87.5%wth R-1122 |levels of only
16 ppmand 29 ppm it may only be concluded that a
credi bl e case has been put forward that with the

cl ai med nethod R-134a nay be obtained from TCE in high
yields and with low | evels of R 1122. This has never
been cont est ed.

Therefore, it remains to be deci ded whether the nethod
according to Caim1 is an obvious solution to the

sol ved technical problemin view of the cited prior
art. In particular, the question arises whether it was
suggested in the cited prior art to feed the total
product of step (A) together with TCE to a second
reaction zone, as defined in step (B) of daim1l, to
separate and recover R-134a only fromthe m xture of
gases obtained fromstep (B) and to feed the R 133a

m xture obtained fromstep (C) together wi th hydrogen
fluoride to the first reaction zone (step (A)) in order
to prepare R 134a with low R- 1122 levels from TCE in
hi gh yi el d.

The Appellant submitted that, in view of the problemto
be solved starting fromthe teaching of docunent (9)
(see point 3.4 above), there was no other way to
conbi ne the teaching of document (2a) or (4) with the
teachi ng of docunment (10) as defined in Caiml. As
support of this subm ssion the Appellant referred to
the principle described in decision T 939/92

(QJ EPO 1996, 309), that what a skilled person would
have done in the light of the state of the art depended
on the technical results he had set out to achieve.



3.8

3.9

1211.D

- 10 - T 0045/ 99

It is true that docunent (9) teaches in colum 6,
lines 16 to 21, that a high content of R 133a is
present in the product m xture obtained fromthe
fluorination reaction of TCE to R 134a descri bed
therein and that it may be further fluorinated by, for
exanpl e, recycling.

However, for a skilled person this suggests first
separating the R-134a, and then feeding the effl uent
gases fromthe separation, or at |least the R 133a, back
to the sane reactor. In docunent (9) no suggestion can
be found to convert TCE into R-134a by two fluorination
steps in two reaction zones, nor to feed a stream of
gases still containing the desired end-product R-134a
to a fluorination reaction to convert TCE into T-133a
and isolating R-134a only fromthe stream of gases
obtai ned fromthe conversion reaction of TCE into
R-133a. Moreover, docunent (9) is conpletely silent
about the problens arising fromthe presence of the
toxic inmpurity R 1122 in preparing R-134a from R-133a,

| et al one, about the possibility of achieving a
controlled low level of R 1122 in R-134a, ie the

desi red end- product.

Docunent (4) is concerned with the preparation of
R-134a from R-133a, and it nentions the problem of the
formation of R-1122 in the fluorination of R 133a into
R-134a (see page 2, lines 5 to 8). According to
docunent (4), it was found that the content of R-1122
may be reduced by treating the mxture with hydrogen
fluoride in the presence of the sanme catal yst used for
the fluorination of R 133a into R 134a but at mnuch

| oner tenperature (see page 2, lines 12 to 17). On
page 2, lines 34 to 54, it is taught in detail that
R-133a may be converted with hydrogen fluoride over a
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catalyst into R 134a in a first reactor or reaction
zone at 300 to 400 °C and that the anpbunt of undesired
R-1122 may be reduced by conducting a further
fluorination reaction in a second reactor or reaction
zone at 100 to 275°C.

As docunent (4) is silent about the preparation of the
starting R-133a, nowhere in docunent (4) can a
suggestion be found to reduce the anmount of R-1122
simul taneously in the sane reactor with the preparation
of R-133a from TCE and, certainly, also in docunent (4)
nowhere coul d a suggestion be found to recover R-134a
only after the conversion of TCE into R 133a and before
the further fluorination of R 133a to R-134a.

Certainly, docunent (4) nmentions "recycling” in the
sentence bridging pages 1 and 2. This is, however,
clearly in the context of drawing off at |east part of
the m xture, separating R-134a fromunreacted starting
mat eri al, hydrogen fluoride and by-products

(eg hal oet hanes) and feeding the latter back to the
reactor for producing R-134a and not to sone other
reactor for preparing R-133a.

Docunent (2a) is related to a process for the
preparation of an organic fluorine conpound by reacting
an organi c chl orine conpound or an organi ¢ unsaturated
conpound wi th hydrogen fluoride (see page 3, lines 23
to 34). Although docunent (2a) describes on page 13,
lines 25 to 29 the fluorination of TCE to R-133a and on
page 14, lines 4 to 9, the fluorination of R-133a to
R-134a, it is clear fromthe teaching on page 13,

lines 22 to 24, that such fluorination reactions are
cited only as possi bl e exanples of the starting
materials and reaction products in the processes
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descri bed therein. This docunent only discloses the two
fluorination reactions independently of each other,

W t hout nentioning or even suggesting the direct
preparation of R 134a starting from TCE. Docunent (2a)
teaches in the third paragraph on page 14 that a
separation of R 1122 fromR-134a is very difficult.
However, as solution of this problemit proposes to
control the formation of R-1122 as nmuch as possi bl e by
the nolar ratio of hydrogen fluoride to R 133a.

Nowhere in docunent (2a) a suggestion can be found to
prepare R-134a from TCE in two reaction zones, |et

al one, to feed the stream of gases obtai ned by
fluorinating R-133a into R-134a into another reaction
zone for fluorinating TCE in R-133a.

The Appellant referred to exanple 5 of docunent (4),
describing the fluorination of R 133a over a catal yst
inafirst reactor at a tenperature of 335 to 355°C and
passing the exit gas of the first reactor over a
catalyst in a second reactor at 160°C, thus reducing

t he anmount of the undesired R-1122. As the anount of
R-134a in the exit gas of the first reactor was exactly
the sane as in the exit gas of the second reactor, the
Appel | ant argued that a skilled person would have

concl uded therefromthat R-134a was inert at
fluorination conditions for converting R- 1122 into
R-133a. Since it was known, for exanple, from

docunent (10), that TCE too can be converted into
R-133a at such fluorination conditions, it was obvious
to reduce the anount of R-1122 and to convert TCE into
R-133a in the sane reaction zone under the sane
fluorination conditions, whereby the amount of TCE is
such as to replace the anmount of R-134a recovered.
Therefore, the lack of possible alternatives created a
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"one-way-street"” situation, leading a skilled person to
the cl ai ned process.

Mor eover, the Appellant argued that it was known from
docunent (2a), page 13, line 22 to page 14, line 23,
that TCE may be fluorinated at 200 to 450°C to form
R-133a and that R-133a nay be fluorinated at 300

to 420°C to formR-134a and that it foll owed from
exanpl e 21 of docunent (2a) that by fluorinating R 133a
containing 2% of R-1122 at 200°C R-1122 was fl uori nated
whil e R-133a renmai ned unreacted. Since TCE, |ike
R-1122, also contains a double bond, there was a

poi nter in docunent (2a) to fluorinate TCE and to
reduce the anmount of R-1122 at the sane | ower
tenperature and, thus, to conduct the fluorination of
TCE and the reduction of the level of R 1122 in the
same reaction zone.

The Board cannot, however, follow this |ine of
argunentation. The reaction conditions when subjecting
the effluents of the reactor, in which the conversion
of R-133a into R-134a takes place, to a second
fluorination reaction, as described in exanple 5 of
docunent (4), are not identical and thus not to be
confused with the reaction conditions for converting
TCE to R-133a, since in the conversion of TCE into
R-133a nmuch nore hydrogen chloride is produced than in
the conversion of R-1122 into R 133a. Myreover, from
the broad tenperature range of 200 to 450°C given in
docunent (2a) for the conversion of TCE into R 133a a
skill ed person could not deduce that TCE coul d be
fluorinated at the sanme reaction conditions as

descri bed for the reduction of the fluorination of
R-1122. As a skilled person does not have any

i ndi cati on whether R-134a would be inert in such a
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hydrogen chloride rich nedium he does not have any
pointer as to how to reduce the anobunt of R 1122 in an
ef fl uent containing the desired end-product R-134a
sinmultaneously with the preparation of R-133a from TCE.
Rat her, a skilled person would not risk reverse

reacti ons which m ght reduce the anount of the desired
end product R-134a, but use a known inert gas such as
nitrogen, as described in the second paragraph on

page 7 of docunent (6).

I n conbining the teachings of docunent (2a) or (4) and
the teaching of docunent (10), a skilled person would
rather be led to convert TCE into R-133a in a first
reactor, further fluorinate R 133a into R-134a in a
second reactor and reducing the anount of undesired
R-1122 in a third reactor.

In this respect, the Appellant alleged that a skilled
person coul d have expected that at the | ower
tenperatures for converting TCE to R-133a the R-134a
woul d be inert and, consequently, that the equilibrium
bet ween R-134a and R-133a woul d not be negatively

I nfl uenced.

As a matter of principle, however, the burden of proof
is upon the party naking an allegation. Since, in the
present case, the Appellant made an unsubstanti ated
al  egation, which the Respondent contested, the Board
does not have any reason to accept such all egation.

Therefore, it is nowhere suggested in docunent (2a)

or (4) that the problemof the presence of R-1122 in
the reaction m xture, obtained by converting R 133a
into R-134a, could be solved by feeding the effluent of
that conversion to the fluorination reaction of TCE
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into R-133a and nowhere is it suggested that by doing
so R-134a could be obtained in high yield.

Addi tionally, nowhere in docunment (2a) or (4) any

i ndication can be found to recover R 134a only after
the conversion of TCE into R-133a and before the
further fluorination of R 133a to R-134a.

Finally, a one way street situation can only be
accepted as existing when a skilled personis in a
situation that in view of the teaching of the prior art
he does not have any alternative to the clained
solution. As according to the teachings of

docunents (2a), (4) and (10) a skilled person would at
| east al so consider the possibility to use three
reactors (see point 3.9 above), the Board cannot accept
that in the present case the skilled person was in a
"one-way-street" situation. Apart fromthat, he was

al so aware that the anmount of R-1122 could be
efficiently reduced, for exanple, by netal permanganate
treatnment (see docunent (4), page 2, lines 57 to 61).

In this respect it is to be noted that the principle
described in the second paragraph of point 2.4.2 in
decision T 939/92, referred to by the Appellant,
stating that a person skilled in the art nust be
assuned to act not out of idle curiosity but with sone
specific technical purpose in mnd, is not applicable
to a "one-way-street" situation, but generally
specifies that in assessing inventive step the

techni cal purpose is to be taken into consideration.

As, thus, neither docunent (2a) nor docunent (4)
provi des any information how R-134a coul d be obtai ned
in high yields with at the sane tine |low R-1122 | evels



3.17

O der

- 16 - T 0045/ 99

and as none of those docunents suggests to recover
R-134a only after the conversion of TCE into R 133a and
before the further fluorination of R 133a t R-134a, the
clai med nethod is not rendered obvious by the cited
prior art docunents.

Therefore, the Board cones to the conclusion that the
met hod according to Caim1l is not obviously derivable
fromthe cited prior art according to Article 54(2)
EPC.

Clainms 2 to 10, which represent preferred enbodi nents
of Caiml, derive their |ack of obviousness fromthe
sane inventive concept.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin A. Nuss

1211.D



