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Summary of Facts and Subm ssi ons

2358.D

This appeal is fromthe decision of the Exam ning
Division to refuse European patent application

No. 93 911 189.4 relating to acetyl ene converter
noderators for |lack of novelty in view of docunents

(2) US-A-4 605 812 and

(3) US- A4 593 148.

Wth its statenment of grounds of appeal, the Appell ant
filed two amended sets of clainms in a main and
auxiliary request. Wth regard to these clains, the
Board, in a comunication dated 5 August 1999,
expressed a provisional opinion concerning the
requirenents of Articles 84, 54 and 56 EPC. In respect
of novelty of the claimed subject-matter according to
the main request, attention was further drawn to
docunent

(1)  US-A-4 227 025.

In response, the Appellant filed by letter of

14 February 2000 a new set of 18 clains, as its only
request but entitled "second auxiliary request”, the
only i ndependent cl ai mreading:

"1. A process for renoving acetylene froma hydrocarbon
stream said stream conprising an acetyl ene converter
noderator, by contacting the streamw th an acetyl ene
hydr ogenati on catal yst under conditions effective to
permt acetyl ene hydrogenation, characterized in that

t he noderator is arsine and/or phosphine which is
introduced into the streamand controlled to give a
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concentration in the streamof fromO0.01 to 10 wppb
prior to contact with the catalyst."

The Appellant submtted in essence

- that the anended clains fulfilled the requirenents
of Articles 84 and 123(2) EPC and

- t hat docunents (1) to (3) did not anticipate the
cl ai med subject matter since none of them
di scl osed either an arsine concentration of 0.01
to 10 wppb or that this anmount of arsine be
introduced into and controlled within the stream

Further, the Appellant commented on the techni cal
problemto be solved and on inventive step.

The Appellant requested that the decision of the

Exam ning Division be set aside and a patent be granted
on the basis of Clains 1 to 18 of the "second auxiliary
request”. Oral proceedings were requested if the Board
shoul d decide to maintain the appeal ed deci sion.

Reasons for the Deci sion

2358.D

Amendnents (Articles 123(2) and 84 EPQC)

The amended clains are supported by the clainms as
originally filed in conmbination with the foll ow ng
passages of the original description of the application
in suit:

- Frompage 5, lines 10 to 13 and 28 to 29, page 11
lines 22 to 27 and page 15, line 12 to page 16,
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line 7 it can be derived that the noderator of the
acetyl ene convertor is arsine and/ or phosphine and
conprised within the hydrocarbon streaminto which
it is introduced and controlled to give a
concentration of 0.01 to 10 wppb before said
streamis contacted with the hydrogenation

catal yst under conditions permtting acetyl ene
hydr ogenation (Claim1l).

- The sentence bridgi ng pages 10 and 11 and page 11
lines 6 to 9 provide a basis for an arsine
concentration ranging froml to 5 wppb (Caim?2).

- Page 6 lines 25 to 30 in conbination with page 15,
line 34 to page 16, line 7 supports Clainms 4 and
5, according to which the noderator present in a
carrier gas in relatively high concentration is
i ntroduced into the hydrocarbon stream

- Claim 10 finds support on page 13, lines 1 to 8.

Al'l other clainms have the follow ng counterparts in the
sets of clains as originally filed: Clainms 3 and 6 to 9
remai n unchanged, Clains 11 to 18 correspond to
original Clains 10 to 17.

Therefore, the Board concludes that no objections to

t he amended clains arise under Articles 123(2) EPC. The
amendnents nmade to Caim1l al so overcone the objections
rai sed by the Board under Article 84 EPCin its

comuni cation dated 5 August 1999 and do not give rise
to new objections in this respect.

2. Novel ty

2358.D Y A
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The application in suit, while referring specifically
to the production of ethyl ene obtained by a steam
cracking process, relates in general to the renoval of
acetyl ene froma hydrocarbon product stream by passing
said stream over a palladiumcatal yst to selectively
hydrogenate the acetylene to ethylene. Further, it is
stated in the application in suit that in conventional
processes it has been found necessary to add carbon
nonoxi de, which acts as a tenporary poi son of the
catal yst, to noderate the reaction because the

catal ytic acetyl ene hydrogenation is a highly
exotherm c reaction (see application page 1

lines 5 to 35).

The application in suit now proposes to use for the
sanme purpose, i.e. as a noderator for the reaction, a
particul ar amount (0.01 to 10 wppb) of arsine and/or
phosphine in the acetyl ene-containing stream i ntended
for hydrogenation (Claim1l).

Docunents (1) to (3) also relate to the selective

catal yti c hydrogenati on of acetylene contained in

hydr ocar bon process streans to ethyl ene (docunent (1),
colum 1, lines 5to 15 and colum 4, lines 14 to 22;
docunent (2), Caim20; document (3), Caim22). A

t hese docunents teach that arsine, when present in the
streans, acts as a poison to the hydrogenation catal yst
(docunent (1), colum 2, lines 67 to 68; docunent (2),
colum 1, lines 22 to 34; docunent (3), colum 1, lines
22 to 33). Al these citations concentrate primarily on
t he probl em of avoi ding such catal yst poi soning by

ar si ne.

Docunent (1) proposes for this purpose a di scontinuous
process conprising the steps of:
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(a) exposing the hydrocarbon stream conpri sing
acetyl ene and arsine together with hydrogen to a
hydr ogenati on catal yst and

(b) reqgularly restoring the activity and selectivity
of the arsenic poisoned catal yst by passing an
arsenic-free feed together with hydrogen over the
catal yst while the tenperature is gradually
el evated (see Claim1l, Exanple, colum 2, line 67
to colum 3, line 10, colum 3, lines 29 to 45).

The only val ue concerning a particul ar anount of arsine
in the feed is nmentioned in Exanple 1 which represents
a study under conparative conditions where 16 wppb of
arsine are added to the streamfed to the catalyst. As
a consequence, docunent (1) does not disclose contact
with the catal yst of the clainmed content of 0.1 to 10
wppb of arsine in the stream

Docunents (2) and (3), which are very simlar with
respect to their disclosure, each propose inter alia
one particul ar enbodi ment for selectively hydrogenating
acetylene to olefines. In these enbodi nents, the arsine
content from a hydrocarbon stream cont ai ni ng
essentially no acetylenes is substantially reduced by
means of a specific sorbent. The streamthus treated is
then adm xed with a second hydrocarbon stream which
cont ai ns acetyl enes but no arsines. The adm xture of
streanms is subsequently contacted with a hydrogenation
catal yst to hydrogenate selectively the acetylenes to
ol efi nes (docunent (2), colum 5, lines 30 to 45;
docunent (3), colum 5, lines 38 to 54). Both docunents
are silent on the arsine content of the hydrocarbon
streamto be selectively hydrogenat ed.
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The only nunmerical information disclosed as to the
arsine contents is as regards its possible reduction in
t he arsi ne containing hydrocarbon streans:

In both docunents it is said that the treatnment wth

t he sorbent reduces the arsenic inpurities to less than
10 ppm (docunent (2), colum 4, lines 5 to 17; docunent
(3), colum 4, lines 5 to 22) or, according to Exanple
| of docunent (3), to less than 0.7 ppb As (colum 6,
lines 25 to 26). Since, however, neither of docunents
(2) and (3) indicates the mxing ratio of the sorbent
treated steamwith the second stream the content of
arsine in the mxed streamwhich is fed to the

hydr ogenati on catal yst remai ns unquantifi ed.

The Board concludes, therefore, that the subject-matter
of Cdaiml is not anticipated by any of documents (1)
to (3).

Rem ttal

The deci sion under appeal dealt exclusively with the
ground of lack of novelty of Claim1l as then presented.
Therefore, taking into account that there is now a new,
and differently worded, set of clains, the Board
considers it appropriate to exercise its discretion
under Article 111(1) EPC to refer the case back to the
Exam ning Division for further prosecution.

When assessing inventive step, the Exam ning Division
will also have to consider whether it is plausible that
the existing problens as stated by the Appellant (see
point V.) have been solved within the whol e clai ned
concentration range for arsine/phosphine in the

hydr ocar bon stream
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4. I n accordance with the Appellant's request, oral
proceedi ngs were unnecessary since the appeal ed
deci si on has not been nai ntai ned by the Board.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance for further
prosecution on the basis of the clainms of the second
auxiliary request filed on 14 February 2000.

The Regi strar: The Chai r man:

G Rauh P. Krasa
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