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Summary of Facts and Subm ssi ons

3022.D

Eur opean patent No. 0 315 985 was granted on 16 March
1994 on the basis of European patent application
No. 88 118 737. 1.

The granted patent was opposed by the present
appel l ants on the grounds that its subject nmatter

| acked novelty and | acked an inventive step with
respect to the state of the art (Articles 100(a), 54
and 56 EPC).

Wth its decision posted on 10 June 1996 the Opposition
Di vision held that the patent could be nmaintained in
the formas granted and rejected the opposition. The
foll ow ng docunents were considered in the opposition
proceedi ngs:

D1: Fl ui di zed Bed Chlorination of Titaniferous Slags
and Oes, by EE C Perkins et al., US Bureau of
M nes Report of Investigations 6317, 1963,
pages 1 to 13

D2: US- A-3 960 704

D3: GB- A-1 459 967

D4: GB-A-0 759 724

D5: Perry's Chem cal Engi neers' Handbook, 6th
Edition, 1984, pages 9 to 6, 9 to 7

D6: GB- A-0 893 067
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D7:

D10:

D11:

D12:

D13:

D14:

D15:

D16

D18:

D19:

D20:

Lo T 0727/ 96

US- A-3 848 051

Carbon Attrition during the Fluidized Conbustion
and Gasification of Coal, Report No. DE-FQ&2-
81PC40796, 1985, pages 110, 111

US- A-4 310 495

GB-A-0 776 295

CRC Handbook of Chem stry and Physics, page B 163

ASTM D409 (Extract), page 230

Petroleum Refining, J. H Gary an G E. Handwerk,
Mar cel Dekker Inc., 1984, pages 54 to 75

Phot ogr aphs of the Cal ci ned Petrol eum Needl e,
Sponge and Shot cokes, one page, submitted on
14 May 1996 by du Pont de Nenours

Tabl e of Data for Sponge, Fluid and Shot cokes,

one page, submtted on 14 May 1996 by du Pont de
Nemour s

Decl arations of M H H d aeser, dated 30 June

1989; 18 Decenber 1989; and 28 July 1993

Decl aration of M A M Doyle of 17 Septenber
1993

Affidavit by M C. D. Hewitt dated 1 May 1996
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| V. An appeal against this decision was filed on 5 August
1996 and the fee for appeal paid at the sane tinme. The
statenment of grounds was submtted on 7 Cctober 1996 in
which the followi ng further docunents were referred to:

D21: US-A-2 948 587

D22: US-A-4 096 097

D23: Wendell E. Dunn: "High Tenperature Chlorination
of Titanium Bearing Mnerals: Part |V
Met al | urgi cal Transactions, June 1979, vol. 10B,
pages 271 to 277

The appel | ants (opponents) further devel oped argunents
that the extension of the original termfor response
requested by the patentee with letter of 3 June 1997
was unal | owabl e under Rule 78(3) and Rule 84 EPC

VI . In the official conmmunication dated 7 March 1999, the
Board, for the sake of clarity of technical terns,
further referred to docunent
D24: Carbon and Coal Gasification, Science and

Technol ogy, José L. Figueiredo ed., Martius
Ni j hof f Publishers, 1986, pages 512 to 517

VII. Oral proceedings were held before the Board on
4 Novenber 1999. At the oral proceedi ngs the patentees
subm tted, in substitution for all earlier requests,

- a revised set of clains 1 to 8 as a nmain request,

- a revised set of claine 1 to 8 as a first

3022.D Y A
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auxiliary request,

and a description suitably adapted thereto.

Caim1 of the main request reads as follows:

"1. A fluidized bed process for chlorinating titani um
containing material in which the titanium
containing material is reacted with chlorine and a
car bonaceous material, characterized in that the
car bonaceous material consists of calcined
petrol eum shot coke.".

The appel |l ants (opponents) requested that the decision
under appeal be set aside and the patent be revoked. An
obj ection under Rules 78(3) and 84 raised in the
witten proceedi ngs was no | onger nmintained at the
oral proceedings.

The respondents (patentees) requested that the decision
under appeal be set aside and that the patent be
mai nt ai ned i n anended form according to the main
request or the auxiliary request submtted at the ora
pr oceedi ngs.

The argunents put forward by the appellants can be
sunmmari zed as foll ows:

In docunent D1, titaniferous materials are reacted wth
carbon in a fluidized bed chlorination process. As set
out on page 3, |ast paragraph, a closely sized cal cined
petrol eum coke was used as a reductant. Such a

chl orination process is also disclosed in docunent D21.
As set out in docunent D24, page 513, point 2.5,
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Nonencl ature, "petrol eum coke" is a generic termfor

all special petroleum coke products such as green (raw)
and cal ci ned products. The del ayed coker process
results in a mxture of three grades: shot coke, sponge
coke and needl e coke. Thus, having regard to decision

T 192/ 88 according to which "the fact that a discl osure
bel onging to the state of the art is of generic
character, e.g. relates to a group of chemcal entities
wi t hout specifying its nmenbers, does not nean that it
cannot take away the novelty of a patent claim
conprising the sanme disclosure”, the term "cal ci ned
petrol eum coke" in docunent D1 covers all these forns
of coke, and the instruction to use cal ci ned petrol eum
coke neans using any form of such coke which is
avai |l abl e. Shot coke was avail able before the priority
date of the patent at issue - as is evident from
docunent D13, page 58, lines 8 to 10 - and it would

i nevitably be cal cined before the chlorination process.
Hence, the subject matter of claiml of the main
request | acks novelty with respect to docunent D1, or
alternatively, with respect to docunent D21.

Even if novelty coul d be acknow edged, the clained
process |l acks an inventive step. In the |ight of
docunent D1 as closest prior art, the technical problem
underlying the patent at issue is to prevent the
degradati on of coke on exposure to the fluidized bed
chl orination process and thus m nim zing the

entrai nment of coke "fines" with the exhaust gases. The
first and obvious solution to this problemfor a
skilled person is to | ook at the type of coke rather
than re-designing the reactor by adding filters,

cycl ones, static precipitators etc, as it is for

I nstance proposed in docunent D7. Those skilled in the
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art know, however, that the reductant coke suitable for
the fluidized bed chlorination process nust provide an
excel l ent match in hardness, porosity, regular shape
and | ow price. Such a suitable type of carbon, whereby
"carbon" is construed as neaning a synonynous
expression for coke, is described in docunent D4,

page 2, lines 55 to 108, according to which the carbon
shoul d be hard, spherical, resistant to attrition by
the turbulent action of the fluidized bed solid
materials and of such a particle size, that it wll
remain uniformy distributed throughout the fluidized
mass and wl|l not be entrained to any extent in the
outflowi ng streamw th the gaseous reaction products.
Havi ng regard to these requi renents, petroleum shot
coke is the first choice: its spherical particles
exhibit a high hardness, and its reactivity is simlar
to that of sponge coke. Mreover, it is combpn sense
that spherical "shot" particles are |less abraded in a
turbulent flow than those of sponge coke which are
softer, irregul ar-shaped and of uneven or serrated
form In addition, petroleumshot coke is cheaper than
sponge coke. Thus having an alternative source of
supply of coke which is cheaper and less liable to
attrition is a strong and obvious indication to favour
petrol eum shot coke. Therefore, the clained process
does not involve an inventive step.

The respondents argued as foll ows:

Wth respect to petrol eum coke, docunents D1 and D21
give only a generic disclosure rather than a specific
type of petrol eum coke. Follow ng the approach taken in
decision T 296/ 87, the specific selection of calcined
petrol eum shot coke is, therefore, not anticipated by
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the technical teaching of Dl or D21.

Regardi ng the problemto be solved when starting from
docunent D1 as the closest prior art, except for the
docunents D4 and D7, none of the remaining prior art
even addresses this problemand, therefore, this prior
art cannot be hel pful in solving it. Docunent D7,
however, advocates a solution totally different to that
claimed in the disputed patent, whereas docunment D4 is
concerned with a nethod of chlorinating zirconium
silicate and nerely specifies that the reductant
"carbon" should be of such particle size that it wll
not be entrained to any extent in the outflow ng stream
of the gaseous products, However, "carbon" nust not
necessarily be interpreted to nmean coke. This
estimation is supported by docunent D4, page 2, lines
84 to 88, which describes a "carbon material"

contai ning over 99% fi xed carbon, whereas the carbon
content of petroleumcoke is in the range of 93.6 to
97.8 % as is shown in D14. Furthernore, apart fromthe
fact that no reliable hardness data for petrol eum shot,
sponge and needl e coke are available, this property is
only one feature, but not the determ ning factor for
sel ecting the appropriate type of coke. The reactivity
of the coke is the nore essential point to |ook at if
the chlorination process is to be run effectively and
economcally. It is true that the del ayed coke process
generally results in a mxture of needl e coke, sponge
coke and shot coke. Since petrol eum shot coke is
generally said to be "unreactive and of | ess comercia
val ue" conpared to sponge or needl e coke, (see docunent
D24, page 515, point 3.2) it has never before been

cal cined Ii ke sponge and needl e coke after separation
but was di scarded or used as a fuel for the cenent
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i ndustry. Hence, there is no pointer in any of the
cited docunents |eading a skilled person to the cl ai ned
solution, i.e. to decide on the selection of petroleum
shot coke in substitution for conventionally used

pet rol eum sponge coke.

Reasons for the Deci sion

1
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The appeal is adm ssible.

Amendnent s

In conparison with claim1 as granted, each of the

i ndependent clains 1 of the main request and of the
auxi liary request have been restricted by incorporating
the term "consists of calcined petrol eum shot coke",

t hereby excluding other fornms of petrol eum coke such as
sponge, needle or fluid coke fromthe clainmed process.
This restriction, which has not been objected to by the
appel l ants, is anply supported by the origina

di scl osure, e.g. the exanples 1 and 2, runs B and C.
Hence, there are no objections to these anendnents
under Articles 123(2) or (3) EPC

Novel ty

The appellant, relying on decision T 192/88 argued t hat
the generic term"cal ci ned petrol eum coke" is
prejudicial to the novelty of claiml1 which is
specifically restricted to "cal ci ned petrol eum shot
coke". In this decision, point 3.4, a generic termfor
a chemcal structure was held to define a group of
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chem cal entities conprising eight sterically different
i ndi vi dual equi val ent chem cal conpounds. The present
case, however, is substantially different fromthe case
consi dered in the above cited decision for the
foll owi ng reasons. As can be seen from docunment D13
relating to the properties and uses of petrol eum coke,
in particular page 57, Table 1 and below, only the
properties of cal cined petrol eum sponge and needl e coke
are nentioned, and the main use of petrol eum sponge
coke is seen anongst others in the manufacture of
titani um di oxi de. Docunent D13 goes on to state saying
on page 58, second paragraph, that occasionally a third
type of coke, called "petrol eum shot coke" because of
the clusters of shot-sized pellets, is produced
unintentionally. This docunent which represents the
general know edge of the skilled practitioner,
therefore, supports the respondent’'s position that shot
coke, after separation of the three grades of coke
resulting fromthe del ayed cooki ng process, had been
consi dered as "waste material"™ which had not been

consi dered worth being subjected to a qualifying
treatnent |ike calcination. Thus, a skilled person,
upon readi ng the generic term "cal ci ned petrol eum coke"
i n docunent D1, woul d exclusively have inplied the use
of cal ci ned petrol eum sponge coke or, possibly, of
needl e coke. Hence, the generic term "petrol eum coke"
used in docunent D1, (or alternatively in docunents D3,
D9, D21 or D23) is understood by a skilled person to
relate only to two equival ent and appropriate types of
coke (i.e. sponge and needl e coke) rather than to three
types of coke. Therefore, the term"cal cined petrol eum
coke" does not anticipate the term "cal ci ned petrol eum
shot coke" used in claiml.
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Consequently, the subject matter of claim1l is novel.

I nventive step

Anmong the cited docunents, only D1, D3, D9 and D21
explicitly disclose the use of "cal ci ned petrol eum
coke" as a reductant in a process for chlorinating
titaniferous material in a fluidized bed. However,
docunment D21 is essentially concerned with "cal ci ned
fluid petrol eum coke and docunent DO is directed to a
| ow tenperature chlorination process, i.e. at a

t enperature bel ow 800°C, whereas the reaction
tenperature in the clainmed process according to the
patent at issue is in the range of 900 to 1300°C. G ven
that docunent D1, conpared to docunent D3, tries to
avoi d excessive bed | osses due to gas transport by
operating the furnace at a low flow rate (bel ow 17

| b/ hr chlorine), the Board concurs with the parties

t hat docunment D1 represents the closest prior art.
However, neither docunment D1 nor D3 deal with the
probl em of coke degradation into "fines" by nechanica
or chem cal action.

Starting fromdocunent D1 as the closest prior art the
techni cal problemunderlying the patent at issue,
therefore, is to provide a process which reduces, in
the turbulent flow of the fluidized bed, the
degradati on of coke and thus the formati on of coke
fines which are entrained in the exhaust gases.

The solution to this problemconsists in the use of
cal ci ned petrol eum shot coke in repl acenent of
conventional ly used cal ci ned petrol eum sponge coke. It
Is apparent fromthe exanples given in the patent at



3022.D

- 11 - T 0727/ 96

i ssue that the problem has been successfully sol ved by
the cl ai ned process, since the coke content in the
anmounts of entrained solids in the exhaust gases are

| ow.

Anmong the cited prior art, only docunents D4 and D7
address the problem of the entrai nnent of carbon
particles with the exhaust gases in the fluidized bed
chl orination process. The appellants, in this
connection, particularly referred to docunent D4,

page 2, lines 55 to 108. Apart from being concerned
with the chlorination of zirconiumsilicate rather than
titani um oxi de, the passage in docunent D4, however,
reflects the necessity of providing a narrowy ranged
particle size of carbon, preferably 8 to 75 nesh, in
order to have the carbon particles remain uniformy

di stri buted throughout the fluidized mass and not be
entrained to any extent in the outflow ng stream

Al t hough the carbon granul es should be hard, spherica
or granular and resistant to attrition by the turbul ent
action of the fluidized solid ZrSiO, naterials, the term
"carbon" used in docunent D4 does not necessarily nean
"coke", as alleged by the appellant. This
interpretation is supported by the fact that the
representative chem cal analysis of the carbon materi al
in D4 specifies "over 99% carbon”, whereas the carbon
content of petroleumcoke is in the range of 95 to
97.8% (cf. docunent D14). Even if the skilled person
upon readi ng docunment D4 had interpreted the term
“carbon" as sone sort of coke or even petrol eum coke,
he woul d not have been immedi ately led to "petrol eum
shot coke", because this type of coke was not regarded
as being appropriate for the fluidized bed chlorination
process due to its low quality and its |ow reactivity
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conpared to petrol eum sponge (regular) coke or needl e
coke (cf. docunent D24, page 515, point 3.2). The
patentee pointed out in this context that in the

del ayed coki ng process petrol eum shot coke is produced
unintentionally and thus represents an undesirable by-
product which is normally avoi ded and separated from
the regul ar sponge coke before calcining the coke. This
statenent was not chall enged by the appellant, and it
is supported by the technical information given in
docunents D13, page 58, second paragraph and D24,

page 515, third paragraph.

Docunent D7 is the only citation which - like the

di sputed patent - specifically deals with the fornmation
of a certain anmount of finely divided material or
"fines" as a result of the reactions occurring and of
abrasi on. These fines which are entrained with the
gases |l eaving the reactor represent a substantial |oss
of valuable material and give rise to difficulties and
abrasion in subsequent operations (cf. D7, colum 1,
lines 34 to 43). However, contrary to the solution
clained in the patent at issue, docunent D7 advocates
for conducting the solid fines entrained with the
reaction gases into a separator or fines recovery
section, continuously separating themfromthe gas
stream and passing themdirectly back into the reactor
by gravity flow. No incentive whatsoever is given in
docunent D7 so that a skilled person woul d be pronpted
to select a particular type of coke, as has been done
in the disputed patent to mnimze the formation of
"carbon fines".

In conclusion, the solution to the technical problemin
the present case was not obviously derivable by a
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skilled person fromthe state of the art. Consequently,
the subject matter of claim1l of the main request

I nvol ves an inventive step. The dependent clains 2 to 8
relate to preferred enbodi nents of the process
described in claiml1 and are, therefore, supported by

the main claim

O der

For these reasons it iIs decided that:

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

2. The case is remtted to the first instance with the
order to nmaintain the patent in amended formon the
basi s of
clainms 1 to 8 and the
description pages 2, 2A, 3 to 6,
all submtted as main request at the oral proceedi ngs

of 4 Novenber 1999.

The Regi strar: The Chai r man:

S. Fabi ani W D. Wi ld
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