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Summary of Facts and Submn ssions

2045.D

Appel I ant | (Opponent) and Appellant Il (Proprietor of
the patent) | odged an appeal against the interlocutory
deci sion of the Qpposition Division to maintain the
Eur opean patent No. 0 223 447 (application

No. 86 308 369.7) in the formas anmended pursuant to
Article 102(3) EPC

The patent as granted conprised ten clai ns, independent
Cains 1 and 6, reading as foll ows:

“"1l. A nethod of controlling a process for the
manuf act ure of al kyl hal osi | anes whi ch conpri ses
contacting an al kyl halide with netal |l urgical grade
silicon, at a tenperature of 250°C to 350°C, in the
presence of tin or tin conpounds, and copper or copper
conpounds, characterised in that there are added to the
silicon containing contact nmass anmounts by wei ght based
on the silicon and cal cul ated as el enental netal of 0.2
to 10 wei ght percent of copper or copper conpounds and
5 to 200 parts per mllion of tin or a tin conpound as
co-catalyst, and in that there is also added to said
contact mass, in addition to the anount of phosphorus
normal |y present in netallurgical grade silicon, an
anount based on the silicon present and cal cul ated as
el enental phosphorus, of 25 to 931 parts per mllion of
a phosphorus pronoter selected fromthe group

consi sting of:

(1) el emental phosphor us;

(rn) met al phosphi des; and

(1'11) conpounds capable of form ng netal phosphides in
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t he reaction mass of the process."”

"6. A conposition of matter for use as a silicon-
contai ning contact mass in the manufacture of

al kyl hal osi | anes from al kyl hal i des by reaction with
silicon in the presence of copper and tin as co-

catal ysts, characterised in that said conposition
contains netal lurgical grade silicon, anpbunts based on
the silicon present and cal cul ated as el enmental net al

of 0.2 to 10 wei ght percent of copper or a copper
conmpound and 5 to 200 parts per mllion of tin or atin
compound and, in addition to the anount of phosphorus
normal ly present in said netallurgical grade silicon,
an anount, based on the silicon present and cal cul at ed
as el enental phosphorus, of 25 to 931 parts per mllion
of a phosphorus pronoter selected fromthe group

consi sting of:

(1) el enment al phosphor us;

(rr) nmet al phosphi des; and

(ren) conpounds capabl e of form ng netal phosphides in
the reaction between the al kyl halide and the
silicon-containing contact nmass.”

The opposition sought revocation of the patent in suit
inits entirety on the ground that the subject-matter

of the patent in suit was not patentabl e under

Article 100(b) EPC and under Article 100(a) EPC (Il ack

of inventive step). Inter alia the follow ng docunments
were considered in the contested deci sion:

(2) N P. Lobusevich et al., translated from Zhurna
Obshchei Khimi, Vol. 34, No. 8, 1964, pages 2706
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to 2708,

(5) US-A- 4 520 130,

(6) DE-A-3 425 424,

(7) GB-A-2 153 697,

(8a) Ul manns Encykl opadi e der techni schen Cheni e,
4. Auflage, 21. Band, 1982, page 418,

(10) ME. Rubénovitch in C. r. Hebd. Sciences Acad. Sci
Vol . 128, 1989, 1398- 1401,

(12) Affidavit of Dr. Kuivila dated 26 Cctober 1995
filed by the Appellant (Proprietor of the patent),

(13) Affidavit of Dr. Hal mdated 24 October 1995 filed
by the Appellant (Proprietor of the patent),

(14) The Chem stry of Phosphorus, Perganon Press, 1973,
pages 406 to 407

(15) Table I "G bbs free energies of CusP-form ng
reactions at 600 K' and Table Il "G bbs free
energies of formation for copper and phosphorus
conpounds at 600 K", filed with letter dated
1 July 1997.

| V. The Opposition Division was of the opinion that the
Eur opean Patent did not disclose the invention in a
manner sufficiently clear and conplete for it to be
carried out by a person skilled in the art insofar as
Clainms 1 and 6 related to pronoter (I11) "conpounds
capabl e of form ng netal phosphides in the reaction

2045.D Y A
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mass of the process” were concerned (Article 100(b)
EPC) .

The Opposition Division held, furthernore, that the
auxiliary request wherein Clains 1 and 6 as granted
wer e anended by deletion of the feature related to the
group (I'll) pronoter could be maintai ned pursuant to
Article 102 (3) EPC

In its decision, the Opposition D vision found that the
patent in suit did not provide the person skilled in
the art with adequate instructions to select the
sui t abl e phosphorus conpounds capabl e of form ng netal
phosphi des in the reaction nass under the conditions of
the clai ned process. Nor could rely the person skilled
in the art upon the docunents (10), (14) or Tabl e of

G bbs free energies (15) as common general know edge

gi ven those docunents were entirely unrelated to the
reaction conditions of the clained process. On the

ot her hand, the Opposition Division found that the
clainms of the auxiliary request (see point |V above)
wer e not obvious over docunents (5) to (7), in
particul ar docunent (6) as the closest state of the
art, in conmbination with the teaching of docunment (2)
given that it could not be derived therefromthat a
copper-tin catalyst systemw th phosphorus woul d
enhance the overall yield, increase the conversion of
raw materials to usable products and woul d i ncrease the
selectivity in favour of Me,Sicl, in the nethod of

manuf acturing al kyl hal osi | anes as cl ai ned.

Appel lant | was originally BAYER AG Germany. The Board
was infornmed on 2 July 1998 by BAYER AG that they had
transferred their silicon business to a joint venture
with General Electric, and that accordingly with effect
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from1l July 1998 they transferred the opposition to
this joint venture, nanely GE Bayer Silicones GrbH and
Co. KG, to whom future correspondence shoul d be

addr essed.

Oral proceedi ngs took place on 18 July 2001. The

Appel lant | inforned the Board by letter of 8 June 2001
that it would not be represented at these ora
proceedi ngs and requested that a decision be taken on
the basis of its witten subm ssions. These O al
proceedi ngs thus took place in the absence of Appell ant
| (Rule 71(2) EPC).

Appel lant 1's subm ssions in the witten proceedi ngs
can be summari sed as foll ows:

- Regarding the patent in suit (rmain request), the
deci sion of the Qpposition Division was to be
approved given that the patent in suit did not
gi ve any gui dance to performthe clained
enbodi nent wherei n phosphorus pronoters (I11)
sel ected fromthe group consisting of "conpounds
capabl e of form ng netal phosphides in the
reacti on nmass of the process” were added.

Furt hernore, docunent (10) related to the
synthesis of PCu; by reaction of pure substances
whi ch did not correspond to the reaction

condi tions of the clainmed process and docunent
(15) disclosed nothing regarding the conditions of
the reaction and the activation energy of each
reaction.

- Regardi ng i nventive step of both the main and
auxiliary request, the clainmed process was obvi ous
in view, on the one hand, of docunent (6), as the
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cl osest state of the art, and al so docunents (5)
and (7) which were closely rel ated docunents, and,
on the other hand, docunent (2). Docunent (6)

di scl osed a process of manufacturing

met hyl chl orosi | ane by effecting the reaction

bet ween an al kyl hal i de and powdered silicon in the
presence of a copper zinc catalyst, selectivity
and reaction rate being inproved by the addition
of a "pinch" of tin. Docunent (2) taught that the
addi ti on of phosphorus in an anmount of 200 ppm in
addition to pronoters |ike zinc, considerably

i nproved the catalytic properties of silicon-
copper alloys. Seeking to inprove the process
according to docunent (6) involving a copper zinc
tin catalyst, a person skilled in the art would
have added with a reasonabl e expectati on of
success phosphorus in an anmpbunt of 200 ppmin
order to arrive at the clained solution

The Appellant 11's subm ssions both in the witten
proceedi ngs and at the oral proceedi ngs can be
summari sed as foll ows:

- Regarding the alleged insufficiency of disclosure
of the main request, it was conceded that the
patent in suit did not give any specific
i nformati on concerning the conpounds capabl e of
form ng netal phosphides in the reaction mass of
the process. However, the person skilled in the
art on the basis of his common general know edge
coul d have found out w thout undue burden the
appropriate conpounds. In particular, docunent
(15) showed that the G bbs free energy of the
reaction at 600°K of copper w th phosphorus
conpounds such as P, PH;, PO, PO PBrs, Pl; was
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negative indicating that the reaction was
possi bl e. Docunents (10) and (14) confirned that
net al phosphi des coul d be obtai ned by reaction of
metal such as Cu with phosphorus hydri des.

- Regardi ng i nventive step of both nmain and
auxi liary request, the technical problemto be
solved in view of docunent (6) as the closest
prior art was to provide a process for the
manuf acture of al kyl hal osi |l anes i nvol ving the
reaction of alkylhalide with netallurgical grade
silicon providing enhanced overall yields and
i ncreased selectivity towards formation of
(CH),Sid,or at least an increased selectivity
towards formation of (CH),Sid,. It would not have
been obvi ous for achieving those inprovenents to
conbi ne the teaching of docunent (6) with that of
docunent (2) for, on the one hand, not only
docunent (6) but al so docunents (5) and (7) did
not mention the addition of phosphorus and, on the
ot her hand, the person skilled in the art would
not have paid attention to docunent (2) because
this docunent taught that phosphorus was a poison
for the reaction and because the disclosed
I nprovenent due to the addition of phosphorus to
pronobters such as zinc, arsenic or antinony was SO
vague, let alone the fact that tin was not
mentioned as a pronoter, that the person skilled
in the art could not derive fromthat any
practical teaching to solve the above technica

pr obl em
X. The Appellant | requested that the decision be set
aside and that the European patent No. 0 223 447 be
revoked

2045.D Y A
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The Appellant Il requested as mmin request that the
deci si on under appeal be set aside and that the patent
be nmai ntained as granted and as auxiliary request that
t he appeal of the opponent be di sm ssed.

At the end of the Oral proceedi ngs the decision was
announced oral ly.

Reasons for the Decision

1

The appeal s are adm ssi bl e.

Identity of the Appellant |/ Opponent

On the basis of the subm ssions nmade by the then

Appel lant | (see point VI above), the Board is
satisfied that GE Bayer Silicones GibH and Co. KGis to
be treated as their successor. This was not contested
by the Appellant 11.

Mai n request

3.2

2045.D

Article 100(b) EPC - Sufficiency of disclosure

The clained invention relates to three different and
i ndi vi dual i zed ways to performthe addition of 25 to
931 ppm of phosphorus (see point Il above).

The sol e question to decide here is whether the

Eur opean patent discloses the invention in a manner
sufficiently clear and conplete to be carried out

i nsofar as the clainmed process involves the use of a
pronoter consisting of "conpounds capable of form ng
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nmet al phosphides in the reaction nass of the process”
(alternative Il according to the patent in suit).

The guiding principle is that the person skilled in the
art should, after reading the description, and on the
basis of the conmmobn general know edge, be able to
performthe said alternative IIl w thout undue burden.

It is not disputed by the Appellant Il that the patent
contains no specific instruction enabling the person
skilled in the art to determ ne from whi ch conpounds
and in which conditions netal phosphi des can be forned
in the reaction mass of the process. Appellant I1
argued neverthel ess that the person skilled in the art
could find the relevant instructions on the basis of
his common general know edge such as set out in
docunents (10), (14) and (15).

However, the Board does not share this opinion for the
foll ow ng reasons:

- Docunent (10) is a scientific publication which
normal |y does not formpart of the commobn genera
know edge. Even if one would accept for the sake
of argument that this docunment was conmon genera
know edge, it would not provide the required
I nstructions, given that the disclosed reaction
bet ween phosphi ne and copper is carried out in
presence of pure phosphine and in absolutely air
free atnosphere. The conditions of the reactions
are clearly different fromthat which prevail in a
m xture conprising al kyl halide, netall urgical
grade silicon and tin in addition to copper, |et
al one the tenperature which is different, as
recogni sed by Appellant I1.
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Docunent (14) relates to the preparation of
phosphi des by the heating of the netal or netal
hal i de wi th phosphorus w thout detailing the
conditions of the reaction. The fact that this
reaction is illustrated by the preparation of
boron phosphi de by the heating of B,S; with
Phosphi ne at 1200°C to 1400°C cannot give to the
person skilled in the art the rel evant
instructions enabling himto performw thout undue
burden a reaction between "conmpounds" in the
condi tions of the clai ned process.

Docunent (15) is a list of reactions between
phosphorus conpounds and copper show ng that at
327°C (600°K) the G bbs free energy of reaction is
negati ve. Those data were not contested by the
Appel lant 1. The Board does not deny that docunent
(15) is of relevance because it shows that copper
phosphi de can theoretically be obtained by the
reacti on of copper w th phosphorus halides or P or
PH, gi ven that the G bbs free energy of reaction is
negati ve. However, as recogni sed by the Appell ant
Il, a negative free energy of reaction does not
guarantee that a reaction necessarily wll take

pl ace, only that there is sufficient chem ca
potential for it to occur. As pointed out by the
Appel lant | the G bbs free energy of reaction says
not hi ng about the real possibility for the
reaction to take place which depends inter alia on
the activation energy, let alone the fact that it
does not take into account the specificity of the
contact mass. To summarize, even with the G bbs
free energy data, the person skilled in the art
woul d wi t hout any gui dance have to devise for

hi nsel f experinents in the conditions of the
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claimed process with all the conmpounds listed in
the Table in order to be able to determ ne those
whi ch possibly m ght form netal phosphides. In the
Board' s judgnent, enbarking on such research

wi t hout any gui dance goes far beyond the routine
type of experinentation that can be required from
the person skilled in the art when trying to put
into practice a clainmed invention.

In view of the above considerations, the Board cones to
the conclusion that the European patent does not enable
a person skilled in the art on basis of his comon
general know edge to achi eve wi thout undue burden the
cl ai med process. The present request therefore cannot
be al | owed.

Auxi |l i ary request

4.2

2045.D

Article 123(2) and (3) EPC

The anmendnents made with respect to the set of clains
as granted concern the deletion in Clains 1 and 6 of
the feature related to the use of a pronoter consisting
of "conpounds capable of form ng netal phosphides in
the reaction mass of the process" (see point 1V, second
par agr aph above).

The Board is satisfied that Cains 1 to 6 are not
anmended in such a way that they contain subject-natter
whi ch extends beyond the content of the application as
filed. Those clains are not anended as to extend the
protection conferred, either. Those findings were not
contested by Appellant I.

Article 56 EPC - Inventive step
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5.1 The Board considers, in agreenent wwth the parties,
that the closest state of the art is represented by the
di scl osure of docunent (6). I|Indeed, this docunent ains
at the sanme objective and has the nost rel evant
technical features in comon with the clained subject
mat t er.

5.2 Docunent (6) relates to a process for the manufacture
of al kyl hal osi | anes involving the reaction of
al kyl halide with powdered silicon of at |east 98 %
purity at a tenperature of 250°C to 350°C, in the
presence of a catal yst containing copper, zinc and tin,
the anobunts of those elenents being 0.5%to 10% wei ght
of copper based on the silicon, 0.01 to 0.5 parts per
mllion of zinc based on copper and 200 to 3000 parts
per mllion of tin based on copper (see hand-nunbered
page 10, lines 2 to 13 and hand- nunbered page 11,
lines 28 to 31).

5.3 In the light of this closest state of the art, the
techni cal problemunderlying the patent in suit may be
seen, as submtted by the Appellant Il and not
contested by the Appellant I, in providing a process
havi ng enhanced overall yiels fromthe raw materials
and increased selectivity towards fornation of
(CH),Sid,or at least an increased selectivity towards
formation of (CH)),SiCl, (see page 2, lines 5 to 11 and
29 to 33 of the patent in suit).

5.4 According to the patent in suit this problemis sol ved
by adding to the contact mass, in addition to the
anmount of phosphorus normally present in netallurgica
grade silicon, an anpunt, based on the silicon present
and cal cul ated as el enental phosphorus, of 25 to 931

2045.D Y A
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parts per mllion of a phosphorus pronoter selected
fromthe group consisting of:

(1) el emental phosphorus; and

(rn) nmet al phosphi des.

In view of the tests reported in the declaration of

Dr. Kuivila (docunent (12)), a credi ble case has been
put forward that the adding to the contact mass of an
anount of phosphorus as defined in Caim1 provides
enhanced overall yiels and increased selectivity
towards formation of (CH),Sid,. This finding was not
chal | enged by Appellant |I. Therefore, the Board accepts
that the process as defined in Cdaim1 solves the above
stated technical problem (see paragraph 5.3 above).

The remai ni ng question is thus whether the prior art as
a whol e woul d have suggested to the person skilled in
the art solving the technical problemindicated above
in the proposed way.
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Docunent (6) teaches in the part sunmarizing the prior
art that zinc or tin are valuable pronoters for copper
catal ysts or copper-silicon-contact mass (enphasis
added by the Board), but that either the formation rate
of methylchlorosilane (K, or the T/Dratio
(methyltrichlorosilane / dinethyldichlorosilane) are
of ten unfavourable. Thus, in the reaction with

met hyl chloride, a K, of 16 can be obtai ned when a

m xture of powdered silicon with 5 wei ght percent
copper and 0.5 weight percent zinc is used, while a K
of 45 can be obtained when a m xture of powdered
silicon with 5 weight percent copper and 0.005 wei ght
percent tin is used. However, it was observed that the
selectivity (T/Dratio) is lower with a tin activated
copper catalyst (see hand-nunbered page 8, line 21 to
hand- nunbered page 9, line 15). It was found that the
di rect reaction between powdered silicon and

net hyl chl ori de in presence of copper-zinc-tin-catalysts
doubl ed the value of K, conpared to a tin activated
copper catalyst and inproved the selectivity over tin
activated copper catalyst and over zinc activated
copper catal yst (see hand-nunbered page 9, line 28 to
hand- nunbered page 10, line 2).

Docunent (5) discloses a copper catal yst containing 400
to 3000 ppmof tin for producing an al kyl or

aryl hal osil ane (such as di nethyl di chl orosilane from

met hyl chloride and silicon) at elevated tenperature
(see colum 1, lines 12 to 16 and 37 to 40). The

catal yst can also contain a pronoter such as zinc or
anti nony (see columm 1, line 67 to colum 2, line 1).

Docunent (7) discloses a nethod for naking
or ganosi | anes whi ch conprises effecting reaction
bet ween an organohal ogen conpound such as net hyl
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chl oride and powdered silicon netal at a purity of at

| east 98% in a reactor, at a tenperature in the range
of 250-350°C, in the presence of an effective anobunt of
catal yst conposition consisting essentially of:

(a) a mxture of Cu°, Cu,0 and CuQ

(b) from about 200 to 5000 ppmtin, relative to copper
and

(c) fromabout 50 to 5000 ppmalumniumrelative to
copper.

In addition to the tin and alum nium pronoters, the
copper catalyst can include iron and zinc (see page 3,
lines 5 to 13 and page 4, lines 29 to 30).

It is true that those docunents do not nention the
presence of phosphorus. The Board observes,
neverthel ess, that Appellant Il acknow edged t hat
silicon used in docunents (5) to (7) was netal lurgica
grade silicon and that such a silicon contained 20-50
ppm phosphorus as set out in docunent (8a), on

page 418, right-hand col um under the paragraph 1.3

" manuf act ure".

Docunent (2), published in 1964, nanely 21 years before
the priority filing date of the patent in suit,

descri bes the influence of additions of some el enents
to silicon-copper alloys on their activity in the
reaction with nmethyl chloride. Arsenic, zinc, like
antinony, are reported to be active pronoters, raising
the total and selective activities of the alloys in the
synthesi s of dinethyldichlorosilane at a concentration
of arsenic of 0.05-0.1% and of zinc of 0.5-1.5% (see
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page 2727, lines 5 to 8). Furthernore, it is stated
that "in the presence of a pronoter, phosphorus and
berylliumcan also act as pronoters, making it possible
to reduce the synthesis tenperature by 20-40°C with a
si mul t aneous increase in the content of

di met hyl di chl orosilane in the reaction products up to
75% (see page 2729, second paragraph). Figure 6, on
page 2728, shows that the addition of an anount of
phosphorus bel ow about 0.09% (900 ppm), in the presence
of a pronoter, increases the activity of silicon-copper
al l oys at 360°C regarding the total activity, the
content of dinmethyldichlorosilane and the productivity
with respect to dinmethyldichlorosilane (g/h from1l kg),
t he maxi num bei ng reached when about 0.02% (200 ppn) of
phosphorus are present. In summary, the authors

concl ude that phosphorus or beryllium added to alloys
in addition to pronpoters (enphasis added by the Board),
consi derably i nprove the catalytic properties of
silicon-copper alloys (see page 2729 "Sunmmary"

part. 2).

Appel lant Il argued first that the docunments (5) to (7)
represented the teaching applicable on an industria
scal e and that none of them nentioned the addi ng of
phosphorus. Fromthis prior art as a whole no incentive
to use phosphorus in order to solve the technica
probl em above defined could be derived. Mreover, the
person skilled in the art would not have conbined this
teaching with that of docunent (2) for the follow ng
reasons: Docunents (5) to (7) were published in 1985,
whi | e docunent (2) was published in 1964. The person
skilled in the art would not have had, therefore, any
reason to consider such a docunent. Furthernore, the
descri ption of docunent (2) was vague given that

Figure 6 did not specify the nature of the pronoter and
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finally the total activity did not exceed 75% while
this activity was higher using the clained process.

The Board cannot accept those argunents for the
foll owi ng reasons:

- Docunent (6) and al so docunents (5) and (7) do not
mention the addi ng of phosphorus to the contact
mass in addition to the anmount of phosphorus
normal |y present in netallurgical grade silicon.
However, it was undi sputed that netal |l urgica
grade silicon used according to that docunents
contains by itself 20-50 ppm phosphorus as st ated
by docunent (8a). In that context, the Board
observes that starting, according to the patent in
suit, froma netallurgical grade silicon
cont ai ning 20 ppm of phosphorus and addi ng, as
cl ai med, 25 ppm of phosphorus would lead to a
contact mass conprising 45 ppm of phosphorus,
val ue which is quite conceivable within the
di scl osure of docunents (5), (6) or (7). As the
sol e di stinguishing feature related to the
"addi ng" of el enental phosphorus was not stated as
essential, the Board concl udes that those
docunents do not teach away fromthe presence of
phosphorus in the contact nass.

- It is true that docunent (2) is old. However,
al t hough a period of 21 years is of a significant
I nportance, the Board observes that the starting
poi nt (docunent (6)) relied upon to define the
problemto be solved, along with docunents (5) and
(7) which are closely related to docunent (6),
were published in 1985, the priority filing date
year of the patent in suit. In such a case it
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cannot be said that a need for the solution of an
unsol ved probl em had existed for a |l ong tineg,
since the new problemarose only with the
publication of any of docunents (5), (6) or (7).
This situation is quite different fromthat which
arose in the decisions cited in Case Law of the
Boards of Appeal of the European Patent O fice,
3rd edition 1998, I. D. 7.3.

Starting fromdocunent (6) and trying to solve the
above defined technical problem the person
skilled in the art would have sought rel evant
technical information in the sane technical field.
He woul d have noted from docunent (2) that
phosphorus enhances the activity of pronoters such
as zinc, arsenic and antinony in an anount which
I's below 900 ppmwi th a maxi num of activity at 200
ppm and he woul d have imediately related this
finding to the fact that tin |Iike zinc was

consi dered as a valuable pronoter. It would have
been, therefore, obvious for a man skilled in the
art to add an anmount of phosphorus within the
defined range to inprove with a reasonabl e
expectation of success the process according to
docunent (6) in ternms of conversion and
selectivity and then get to the clained invention.
It is thereby inmaterial that the content of

di met hyl di chl orosil ane in the reaction products is
said in docunent (2) to be only up to 75% The
only relevant information a skilled person gets
fromdocunent (2) is that by addi ng phosphorus to
alloys in addition to pronoters the catalytic
activities of silicon-copper alloys in the
reaction with nmethyl chloride are considerably

i mproved. Fromthis information a skilled person
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coul d have expected that by addi ng phosphorus to
the nmetal lurgical grade silicon described in
docunent (6) the catalytic activity in the
reaction wi th al kyl hal i des woul d be i nproved.

5.13 For these reasons the Board holds that the subject
matter of Claiml of the auxiliary request does not
i nvol ve an inventive step within the neani ng of
Article 56 EPC so that the patent cannot be maintained
in the formas anended in the auxiliary request.

Or der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
N. Maslin P. P. Bracke
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