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Summary of Facts and Subm ssi ons

2043.D

The Appellant (Proprietor of the patent) | odged an
appeal against the interlocutory decision of the

Qpposi tion Division which maintai ned the European
patent No. 0 455 748 (European patent application

No. 90 904 062.8) in the formas anmended (sixth
auxiliary request filed before the OQpposition Division)
pursuant to Article 102(3) EPC.

The patent was granted with thirteen cl ains,
i ndependent Caim1l (the sol e independent clain
readi ng:

"1. A process for the manufacture of 1,1,1, 2-

tetrafl uoroethane by the reaction of HF and

trichloroethylene in the presence of 2-chloro-1,1,1-

trifluoroethane and a catal yst at el evated tenperature

to forma mxture conprising 1,1,1, 2-tetrafl uor oet hane,

2-chloro-1,1,1-trifluoroethane and optionally other

organi ¢ by-products, wherein

- the 2-chloro-1,1,1-trifluoroethane in said m xture
is recycled fromthe mxture to the reaction zone
along with additional trichloroethylene in a nolar
anount at |east equal to the nolar anount of
1,1,1,2-tetraf |l uoroet hane recovered fromthe
m xture and with additional HF in a nolar anount
from3 to 30 tines the nolar anmount of
trichl oroet hyl ene, and

- said reaction is conducted in a single reaction
zone at a tenperature of 300 to 500°C and at a
contact tinme of 0.1 to 60 seconds and in the
presence of a catalyst selected to forma m xture
conprising 1,1,1, 2-tetrafl uoroet hane and 2-chl oro-
1,1, 1-trifluoroethane and | ess than 10 percent by
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wei ght of said other organic by-products; said
catal yst being a catal yst conposition conprising
at least one of trivalent chromum a Goup VIII,
Goup VIIB, Goup IlIB or Goup IB netal and
nmetal s having an atom c¢ nunber from58 to 71".

The opposition sought revocation of the patent in suit

inits entirety, in particular on the grounds that the

subject matter of Claim1 |acked novelty or did not

i nvol ve an inventive step. The follow ng docunments were
inter alia cited.

(1) US-A- 4 792 643

(6) US-A- 4 158 675

(8) US-A- 4 129 603

The Opposition Division held that, starting from
docunent (1) as the closest state of the art, the
probl em underlying the patent in suit mght be seen in
manufacturing 1,1, 1, 2-tetrafl uoroethane (HFC 134a) by
the reaction of HF and trichl oroethylene in the
presence of a catalyst wi thout the need for two
reactors and where |less than 10 wt % of organi c by-
products are produced. The cl ai med sol uti on was obvi ous
in view of the disclosure of docunent (1) for the
foll ow ng reasons:

- Exanpl es Nos. 13 and 14 of docunent (1) disclosed
t he manufacture of HFC-134a with trival ent
chromium catal yst in reaction conditions simlar
to those of the clained invention. Furthernore,

t he general disclosure of this docunment included
the possibility of recycling 2-chloro-1,1, 1-
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trifluoroethane (HCFC-133a), the last internediate
before HFC-134a, for further reaction. Carrying
out the reaction in a single reactor was,

t herefore, considered as obvi ous.

- Furt hernore, adding trichloroethylene and HF in
anmounts as defined in daim1 was consi dered as
sel f-evident for nmai ntenance of the reaction.

At the oral proceedings before the Board which took
pl ace on 16 January 2002, the Appellant filed

- as main request, a set of thirteen clainms, Cains 1
to 12 being the clains as granted and Cl aim 13 being
anmended to read:

"13. The process of claim1 wherein other organic by-
products in said mxture are recycl ed".

- as first auxiliary request, the set of Clains 1 to 12
as granted, Claim 13 of the main request being del eted.

- as second auxiliary request, a set of eleven clains,
Claim1 reading:

"1l. A process for the manufacture of 1,1,1, 2-

tetrafl uoroet hane by the reaction of HF and

trichloroethylene in the presence of 2-chloro-1,1, 1-

trifluoroethane and a catal yst at el evated tenperature

to forma mxture conprising 1,1,1, 2-tetrafl uor oet hane,

2-chloro-1,1,1-trifluoroethane and optionally other

organi ¢ by-products, wherein

- the 2-chloro-1,1,1-trifluoroethane in said m xture
is recycled fromthe mxture to the reaction zone
along with additional trichloroethylene in a nolar
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anount at |east equal to the nolar anount of
1,1,1,2-tetraf |l uoroet hane recovered fromthe
m xture and with additional HF in a nolar anount
from3 to 30 tinmes the nolar anount of
trichl oroet hyl ene, and

- said reaction is conducted in a single reaction
zone at a tenperature of 300 to 500°C and at a
contact tinme of 0.1 to 60 seconds and in the
presence of a catalyst selected to forma m xture
conprising 1,1,1, 2-tetrafl uoroet hane and 2-chl oro-
1,1, 1-trifluoroethane and | ess than 10 percent by
wei ght of said other organic by-products;

said catal yst being a catal yst composition conprising

trivalent chrom umnetal".

\Y/ In a comuni cati on acconpanyi ng the sumons to oral
proceedi ngs, the Board introduced a new docunent as
conmon general know edge:

(16) Haw ey's Condensed Dictionary, 11'hedition, 1987,
page 998,

regarding the definition of the term"recycling".

VI, The Appellant's subm ssions both in the witten
proceedi ngs and at the oral proceedings before the
Board can be sunmmarised as foll ows:

- Docunent (1) related to a process for the
conversion of trichloroethylene to 1,1, 1, 2-
tetrafl uoroet hane (HFC 134a) involving a catalyst
prepared by co-depositing a hexaval ent chrom um
oxide and a transition netal on alum na. The
subject matter of the clainmed invention was new
over docunment (1) given that it did not disclose

2043.D Y A
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t he sane catal yst system and the process was not a
conti nuous process with recycling the 1,1, 1-
trifluoro-2-chloroethane (HCFC-133a) to a single
zone with specific anpbunts of trichl oroethyl ene
and HF.

- In view of docunent (1) as the closest state of
the art, the technical problemto be solved m ght
be seen in the provision of a process for
econom cal Iy manufacturing HFC-134a in a high
amount and with a m nor anobunt of organic by-
products. Contrary to the Qpposition Division's
vi ew, document (1) did not teach the suitability
of any of the catalysts conprising trival ent
chromium Indeed, said docunent taught, inits
exanples Nos. 13 and 14, that trivalent chrom um
was inferior to the catal ysts based on hexaval ent
chrom um oxi de and titanium Therefore, the person
skilled in the art would not have been |l ed to use
a catalyst conprising trivalent chromumin the
cl ai med process.

- The Opposition Division nade a w ong
interpretation of the term"recycling” nentioned
in docunent (1). "Recycling"” was a broad term
whi ch was not limted to only describing the
return of unreacted conponents to the original
reaction vessel for further reaction but
enconpassed any system wherein one of the
conponents is reused in sonme way, unless the
context inevitably |leads to a narrower
interpretation. By way of exanples the docunents

(10) US-A- 4 579 998

2043.D Y A
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(11) US-A- 4 066 423

(12) US-A- 4 983 273

were cited. Docunents (10) and (12) disclosed
processes wherein a conponent was recycled froma
first reactor into a second reactor. In docunent
(11), a portion of a product was recycled as
absor bent .

Furthernore, in the context of the disclosure of
docunent (1), it was clear that the exanples were
not run continuously over a |long period but rather
t he reaction was run discontinuously (i.e. the
reacti on was stopped after one run to all ow

eval uation of different catalysts). It was only in
t he context of discussing the discontinuously run
exanpl es that docunment (1) indicated at colum 6,
lines 16-21 that the by-product HCFC- 133a produced
was avail able for further reaction to produce the
desired HFC-134a, by extending the catal yst
contact tine, raising the tenperature, or
recycling. The only other teaching regarding the
further reaction of the HCFC 133a was at col um 4,
lines 22-27 where it was stated that the HCFC 133a
"can be converted to the desired product either by
further fluorination over the sane catal yst

system or by using one of the catalysts known for
this conversion”. Colum 6, lines 16-21 when read
in the light of colum 4, lines 22-27 nmade it
clear that a broader meaning should be given to
the term"recycling" in the context of docunent
(1) than the definition given in docunent (16).
Readi ng the whol e of docunent (1) it was clear
that, in the context of docunent (1), "recycling”
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did not nean sinply the return of the HCFC 133a to
a single reaction zone but was a broad term
intended to cover any re-use of the HCFC-133a to
produce HFC-134a. Mreover, since HCO was produced
during the conversion of HCFC 133a into HFC 134a,
the person skilled in the art would have realized
that reintroducing the product mxture into the
reacti on zone woul d have been detrinental and,

t herefore woul d have di sregarded this option.

- Moreover, in view of the exanples of document (1),
the catal ysts used did not appear particularly
advant ageous for the further fluorination of HCFC
133a to produce HFC 134a. Therefore, reading
docunent (1), the person skilled in the art would
have been led to conclude that it would be nore
suitable to treat unreacted HCFC- 133a over a
different catal yst system known fromthe prior
art as being suitable for the fluorination of
HCFC-133a to form HFC- 134a.

- The definition of the term"recycling” in docunment
(16) was not the only nmeaning of this termthat a
person skilled in the art would consider when
readi ng docunent (1). Docunents

(17) Hackh's Chemical Dictionary, 4'" Edition
MGawH Il, Inc., 1969, page 574,

(18) Grant and Hackh's Chem cal Dictionary, 5"
Edition, McGawHill, Inc., 1987, page 499;

did not contain any entry for the ternms "recycle"

or "recycling". Presumably, the authors felt that
these ternms did not have a special nmeaning in the

2043.D Y A
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field of chem stry. Docunents

(19) Webster's Ninth New Col |l egiate Dictionary,
1985, Merriam Wbster, Inc., page 985;

(20) Kirk-Q hnmer Encycl opedia of Chem cal
Technol ogy, 3'¢ Edition, 1982, John WIley and
Sons, Inc., pages 936-937

gave a definition of the term"recycle" as "reuse"
or "recover". It was, therefore, clear fromthose
docunents that the definition of "recycling" given
in docunent (16) was not the only definition of
this termwhich would be known to a person skilled
inthe art in the chem cal field.

Even if it could be argued that the nention of
recycle in docunent (1) woul d have been taken as
referring to return of the HCFC 133a to the sane
reactor, there was no indication that

trichl oroet hyl ene woul d be added at the sane tine
as HCFC-133a was returned for further
fluorination, given that the person skilled in the
art could have expected that different reactional
condi ti ons woul d have been required dependi ng on
whet her it was trichl oroethyl ene or HCFC- 133a t hat
was being fed to the reactor.

The Respondent's subm ssions both in the witten
proceedi ngs and at the oral proceedings can be
summari sed as foll ows:

Docunent (1) disclosed a process for the reaction
of trichloroethylene to HFC 134a involving a
trivalent chromumas catalyst. It was clear for
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the person skilled in the art that this process
was continuous since feeding the gaseous m xture
in a vertical nickel reactor tube and maintai ning
a residence tinme of 47 seconds described a

conti nuous process. Furthernore, docunent (1)
showed the possibility of recycling the

i ntermedi ate HCFC-133a to the sane reaction zone,
obviously in presence of the feed
trichl oroet hyl ene/ HF since otherw se the process
coul d not be continuous. Document (1) disclosed or
suggested, therefore, all the features of the

cl ai med process of each request.

I X. The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis as main request of Cains 1-12 as granted and a
Claim 13 readi ng "The process of claim 1l wherein other
organi ¢ by-products in said mxture are recycled", or
as first auxiliary request of Clains 1-12 as granted,
or as second auxiliary request on the basis of the
clainms submtted at the oral proceedings on 16 January
2002.

The Respondent requested that the appeal be dism ssed.

X. At the end of the oral proceedings the decision of the
Board was announced orally.

Reasons for the Decision

1. The appeal is adm ssible.

Mai n request

2043.D Y A
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Article 123(2) and (3) EPC

The sol e anendnment with respect to the set of clains as
granted concerns the nodification of Caim113 (cf.

poi nt V above). This anmendnent is based on the
application as filed, page 5, lines 33-34. The Board
is, therefore, satisfied that Caim 13 does not contain
subj ect matter which extends beyond the content of the
application as filed. Nor does this Claim13 which is
dependent on Caim1 in the formas granted extend the
protection conferred. These points were not contested
by the Respondent.

Article 54(1)(2) EPC - Novelty

A clainmed invention | acks novelty unless it includes at
| east one technical feature which distinguishes it from
the state of the art.

The Appel |l ant argued that the subject matter of daiml
(cf. point Il above) was new over the disclosure of
docunent (1) since the latter did not disclose the sane
catal yst system

According to Caim1l, the catal yst nust neet two
requi rements:

(a) it is "selected to forma m xture conprising
1,1,1,2-tetrafl uoroet hane and 2-chloro-1,1, 1-
trifluoroethane and | ess than 10 percent by wei ght
of said other organic by-products”

(b) it is "a catalyst conposition conprising at | east
one of trivalent chromum a Goup VIII, Goup
VIIB, Goup IlIB or Goup IB netal and netal s
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having an atom c nunber from58 to 71".

However, those two features taken in conbination do not
by thensel ves ensure novelty of Claim1l over the

di scl osure of docunment (1). Exanple No. 13 of docunent
(1) describes a process for manufacturing 1,1,1, 2-
tetrafl uoroet hane (HFC-134a) by the reaction of HF and
trichl ororoethyl ene (feeding of trichloroethyl ene at
0.293 g/mn, colum 4, |lines 59-60; contact tinme 47
seconds, col.5, line 4) at 400°C in the presence of a
trivalent chrom umas catal yst (Cr,Q( OH),/ coke) vyielding
HFC- 134a, 2-chloro-1,1,1-trifluoroethane (HCFC 133a)
and |l ess than 10% by wei ght of organic by-products.
This specific disclosure neets, therefore, the two
conditions defining the catal yst systemaccording to
Claim1.

By contrast, the recycling of HCFC-133a to the sane
reaction zone in a continuous process step where
trichl oroethyl ene and HF are continuously added is
neither explicit nor necessarily inplicitly disclosed
in docunent (1). The subject matter of Claim1l is,
therefore, novel. For the sane reasons, dependent
claims 2 to 13 are al so novel.

Article 56 EPC - Inventive step

The subject matter of Claim1 relates to a process for
the manufacture of 1,1,1,2-tetrafl uoroethane (HFC 134a)
by the reaction of HF and trichl oroethylene, in the
presence of a catalyst. This process is a continuous
one by reason of the requirenment that HCFC- 133a be
recycled to the reaction zone. Sim/lar processes for

t he sane objective belong to the state of the art:
docunent (1) refers to a process for the manufacture of
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HFC- 134a whi ch conpri ses contacting a hal oet hyl ene,
preferably trichloroethylene, with HF, in a vapor phase
reaction at elevated tenperature, preferably 350°C to
550°C, in presence of a catalyst. This process is also
continuous since trichloroethylene is fed at
0.293g/mn, wth a residence tinme of 30 to 300 seconds
(cf. colum 4, line 59 to colum 5, line 4). The focus
of said docunent lies on the use of a catalyst
resulting fromthe codeposition of an hexaval ent
chrom um oxi de and a conpound of a transitional netal
selected fromthe group consisting of titanium

nmol ybdenum and manganese, on al um na. However, it is
not disputed that the disclosure of document (1) also
descri bes as conparative tests tw exanples (Nos. 13
and 14) involving hydrated chrom um oxi de i.e.

trival ent chrom um

The Board considers, in agreenment with the parti es,

t hat docunent (1) represents the closest prior art, and
hence takes it as the starting point in the assessnent
of inventive step.

The Appellant submitted that in view of this disclosure
the technical problemto be solved m ght be seen in the
provi sion of a process for econom cally manufacturing
HFC-134a in a high amount and with | ess of organic by-
products. However, in absence of evidence, the Board
cannot acknow edge that the clained process woul d
provi de any inprovenment conpared to the process of
docunent (1). In particular, the Board observes that
sone of the exanples of this docunment produce a snaller
anount of by-products (cf. Exanples Nos. 4, 5 and 13)
than the exanples of the patent in suit. Thus, in view
of these considerations, the technical problem as
defined by the Appellant cannot be accepted by the
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Board and consequently a reformulation of this
t echni cal probl em beconmes necessary to neet a |ess
anbi ti ous objecti ve.

In the Board's judgnent, having regard to the fact that
there is no evidence for an inprovenent for all the

cl aimed subject matter, the technical problem
underlying the patent in suit in the light of the

cl osest state of the art can only be seen in the

provi sion of an alternative process for manufacturing
1,1,1, 2-tetrafl uor oet hane.

In view of the technical information in the patent in
suit, in particular in the exanples, the Board is
satisfied that the problem as defined in point 4.3 has
been sol ved.

The remai ning question is thus whether the prior art as
a whol e woul d have suggested to a person skilled in the
art solving the technical problemindicated above in
the way now clainmed. In that context, the Board finds
that the sole distinguishing feature of the cl ai ned

i nvention conpared to docunment (1) is the recycling of
t he HCFC-133a to the same reaction zone in a continuous
process where trichl oroethyl ene and HF are continuously
added (cf. point 3 above).

The Appellant argued in detail regarding the neaning of
the term"recycling" in the context of docunent (1).
The Board concurs that the neaning of this termis
critical for the decision on inventive step in the
present case. Docunent (1) discloses that "a
particularly promsing result shown in the Table is the
hi gh content of FC 133a in the inpurities present in

t he product m xtures. This species is the |ast
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intermedi ate before FC 134a and is avail able for
further reaction either by extending the catalyst
contact tinme, raising the tenmperature, or recycling"
(cf. colum 6, lines 16-21).

The Board considers that in the here relevant field of
chem cal process technology the term"recycling” is
understood in accordance with the definition given in
docunent (16), introduced by the Board as common
general know edge (cf. point VI above), i.e.

"the practice of returning a portion of the reaction
products to the start of the system either for the
pur pose of nore efficient conversion of unreacted
conponents or to reuse auxiliary materials that remain
unchanged during processing".

The Appellant did not submt any docunents which throw
doubt on this being the nmeaning accepted in the field
of chem cal process technology. Fromthe fact that
docunents (17) and (18), which are both Chem ca
Dictionaries, do not contain an entry for the terns
"recycle" or "recycling"” nothing can be deduced. The
Board does not deny that there may exist another
meani ng for the termrecycle, nanely "reuse" (of
wastes, for instance) as set out in docunents (19) and
(20) but these concern a different technical field far
fromthe field here at issue. Docunents (10), (11) and
(12) are patents which do not normally formpart of the
common general know edge, let alone the fact that
docunent (12) is post published. Furthernore, contrary
to the Appellant's view, in docunment (10), the
recycling of paraffin through Iine 5 (cf. Figure 1)
means returning it to the starting riser reactor (11)
as set out on columm 3, lines 9-16 and in docunent
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(11), the term"recycling" is also used within the sane
meaning (cf. colum 3, lines 53-55; colum 4, lines 8-
11, line 16, line 46 and |line 56).

In conclusion, in the Board's judgnment, the definition
given in docunent (16) is the accepted neaning in the
field of chem cal process technol ogy.

Nor is this conclusion affected by the presence of the
passage of docunment (1), columm 4, lines 22-29 stating
that the major inpurity in the product m xture is HCFC
133a which can be "converted to the desired product
either by further fluorination over the same catal yst
system or by using one of the catal ysts known for this
conversion". This passage refers explicitly to
docunents (6) and (8) which state that unreacted
organic starting materials i.e. HCFC 133a and by-
products nmay be recycled to the process for further
reaction to give the desired conpound i.e. HFC 134a
(cf. colum 1, lines 61-65 and colum 1, |ines 60-64
respectively). The Board concludes that the expression
"further fluorination over the sanme catal yst" includes
the option of recycling to the starting reaction.

In that respect, the Board does not accept the view of
t he Appel lant according to which the person skilled in
the art woul d have been deterred fromrecycling the
HCFC- 133a due to the detrinental effect of HO, since
docunent (1) teaches that it is HCFC 133a which is
avai l abl e for recycling and not the whole m xture (cf.
col.6, lines 16-21).

The Appel lant al so argued that, even though the person
skilled in the art would have consi dered the option of
recycling the HCFC- 133a, he woul d have al so noted that
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this enbodi mrent was envi saged in docunent (1) for
processes invol ving hexaval ent chrom um cat al yst and
not trivalent chrom um catal ysts since the results
given with the latter were given as conparative
exanpl es and the conversion and selectivity obtained
were generally inferior to the exanples within the
definition of the process clainmed in docunent (1).
However, although this argunment coul d have been taken
into account if the technical problem had been to
propose an inproved process, it msses the point when
only an alternative process is proposed. The person
skilled in the art may derive fromdocunent (1) that,
in view of Exanple No. 13 i.e. at 400 °C and in
presence of a trivalent chrom um (Cr,(OH), coke), 6% of
HFC- 134a, 86% of HCFC- 133a and 8% of other products are
produced. This conversion cannot be regarded as
significantly inferior to that of Exanple 5 using
hexaval ent chromum for instance. Furthernore, seeking
an alternative the person skilled in the art would have
i mredi ately observed that the process according to
Exanpl e No. 13 produced as major conponent the HCFC
133a (86% . Therefore, in the Board' s judgnent, one of
t he possible alternatives to Exanple No. 13 offered to
the person skilled in the art is to recycle the HCFC
133a, as taught by the sanme docunent in col.6

lines 16-21 (cf. point 4.6 above).

Faced with the technical problem of proposing an
alternative process for the conversion of
trichloroethylene to HFC-134a with a catal yst as

di scl osed in docunment (1), in particular a trivalent
chromium and as enconpassed by the patent in suit, it
woul d have been obvious, for the person skilled in the
art to take into consideration the option of recycling
the last internediate HCFC-133a to the initial reaction
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zone with trichloroethylene and HF. Furthernore, the
additional features related to the presence of the feed
trichloroethylene/HF in the ratio as defined in daiml
can only be regarded as an optim sation of the
concentrations of each ingredients necessary to ensure
t he working of a continuous process. |ndeed,

i ntroduci ng a nolar anount of trichloroethyl ene at

| east equal to the nolar amount of 1,1, 1-2-

tetrafl uoroethane is a prerequisite condition and the
stoichionetry of the reaction inplies that at |east
four noles of HF for one nole of trichloroethylene be
involved to get the HFC- 134a. Conplying with those
features would thus be routine steps for the skilled
per son.

Therefore, in the Board's judgenent, the subject-matter
of Claiml of the main request represents a solution to
the probl emunderlying the patent in suit which the
skilled person would derive in an obvious manner from
the prior art, and so does not involve an inventive

st ep.

Since a decision can only be taken on a request as a
whol e, none of the further clains need to be exani ned.

Consequently, the main request has to be refused.

First auxiliary request

2043.D

I nventive step - Article 56 EPC

Claim1l of the first auxiliary request is the sane as
Claim1 of the main request. For the sanme reasons as
al ready set out in point 4 above, Claim1l of the first
auxiliary request does not involve an inventive step



Second
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and, therefore, this request nust also fail.

auxi liary request

Article 123(2) and (3) EPC

Claim1l results fromthe conbinati on of the subject
matter of Clains 1 and 3 as granted. The Board is
satisfied that present Caim1l does not contain subject
mat t er whi ch extends beyond the content of the
application as filed. This Claim1l1l is not anended so as
to extend the protection conferred, either. This was
not contested by the Respondent.

Article 54(1)(2) EPC - Novelty

The recycling of HCFC-133a to the sane reaction zone in
a continuous process step where trichloroethyl ene and
HF are continuously added is neither explicitly nor
necessarily inplicitly disclosed in docunent (1). The
subject matter of Claim1l is, therefore, novel. For the
sanme reasons, dependent clains 2 to 10 are al so novel.

Article 56 EPC - Inventive step

Since present Claim1l relates to a process involving a
catal yst conposition conprising a trivalent chrom um
the Board finds that the reasons given for denying
inventive step to Caim1 of the main request apply
nmutatis nutandi to the present Claim1l (cf. point 4
above). This request nust also fail.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin P. P. Bracke

2043.D



