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Summary of Facts and Subm ssi ons

1032.D

Eur opean patent No. 0 748 302 based on application
No. 95 910 455.5 was granted on the basis of 15 cl ai ns.

The appel | ant (opponent 02) and the party as of right
(opponent 01) filed notices of opposition requesting

t he revocation of the patent in its entirety on the
grounds of lack of novelty and | ack of inventive step.
Qpponent 02 submitted a further ground of opposition,
viz. insufficient disclosure. The parties relied inter
alia on the follow ng docunents:

Dl: S. Sprung: Technol ogi sche Probl eme bei m Brennen
des Zenentklinkers, Ursache und Losung.
Schriftenrei he der Zementindustrie, Heft 43/1982,
pages 18, 19, 26 to 29 and 36- 39.

D2: Zenment - Kalk - Gps, Jg. 23, Heft 6, 1970,
pages 249 to 253.

D5: GB-B-1 498 057

In a decision posted on 10 Decenber 2001 the Qpposition
Di vision mai ntained the patent in anended formon the
basis of clains 1 to 7 as anended during the oral
proceedi ngs held on 6 Novenber 2001. The single

i ndependent claim 1l as amended reads as foll ows:

"1. A nethod for preparing mneralised Portland cenent
clinker, said clinker having a sul phur content of at
least 1.5 % by wei ght calculated as SO; and a fluorine
content of at |east 0.15 % by weight calculated as F
in a kiln systemwhere the raw m x subsequently is
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bei ng subjected to preheating, calcination, burning,
and, finally, cooling, wherein the conposition of the
raw m x feedstock is such that one or both of the
followi ng conditions are fulfilled:
1) the sul phur content Xs is at the nost 1.2 % by
wei ght cal cul ated as SO; on a LO free basis,
2) the fluorine content Xc is at the nost 0.14 % by
wei ght cal cul ated on a LO free basis,
and wherein a sul phur-containing conponent or a
fl uorine-containing conponent or both is introduced to
the feedstock streamat a point in the process where
the tenperature of the feedstock streamis above 700°C,
t he amount of the sul phur-containing conponent or the
fl uori ne-contai ni ng conponent or both being sufficient
to ensure that the final Portland cenent clinker has
t he required sul phur and fluorine content."

Dependent clains 2 to 7 as anended relate to specific
enbodi ments of the process of claiml.

The Opposition Division took the view that none of the
docunents representing the prior art contained a

di scl osure of the conbination of all technical features
of claim1l as anended. In particular the conbination of
the features according to which:

- t he sul phur content Xs is at nost 1.2% by wei ght
calculated as SO; on a LA free basis; and/or

- the fluorine content X is at the nost 0.14% by
wei ght cal cul ated on a LO free basis; and

- a sul phur-contai ning conponent or a fluorine-

cont ai ni ng conponent is introduced to the



1032.D

- 3 - T 0094/ 02

feedstock streamat a point in the process where
the tenperature of the feedstock streamis above
700°C,

was not disclosed in any of the docunents referred to
by the Opponents. The Opposition D vision concluded
that the process according to claim1l as anended was
novel .

The presence of an inventive step was al so acknow edged
by the Qpposition Division with respect to docunents D1,
D2 and D5 on the ground that none of these docunents
addressed the probl em underlying the clainmed invention,
nanmel y:

(1) reduci ng the risk of blockages in the
preheating zone,

(ii1) avoiding the occurrence of bl ockages when
the raw m x feedstock passes through the
t enperature range of about 700-900°C, and

(iii1) avoiding the formation of a nelt phase in
t he presence of chlorides at tenperatures as
| ow as 680°C.

The Opposition Division held that, although the
possibility of introducing the mneraliser, i.e. the

sul phur-contai ni ng and/ or fluorine-containing conponent,
separately to the kiln systemwas nentioned in docunent
D2, this did not lead the skilled person to the clained

i nvention because the statenent was nmade in isolation

and in a different technol ogical context, namely the
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i nprovenent of the strength of the resulting cenent

cli nker.

The appel | ant | odged an appeal against this decision.
In the statenment of grounds of appeal he relied on
addi ti onal pages of docunent D1, nanely pages 16, 17,
20 and 53 to 82. The whol e docunent is designated
herei nafter as Dla.

Oral proceedings were held on 28 January 2004. The
appel l ant submtted a new docunent at the oral
proceedi ngs, nanely:

D10: W Duda: Cenment - Data - Book. Vol. 1, pages 6
to 8. |International Process Engineering in the
Cerment Industry, 3'¢ edition, 1985.

Opponent 01 was not represented at the oral proceedings.
He had stated in a letter dated 1 Decenber 2003 that he
woul d not attend the hearing. He did not present any
observations and requests at the appeal stage.

The appellant's witten and oral subm ssions can be
sunmari sed as foll ows:

According to the patent in suit the production of
Portl and cenent clinker with a high content of
m neralisers gives rise to a nunber of operational

difficulties, nanely:

- There exists the danger of bl ockages in the
preheating zone if |arge amounts of sul phur-
containing mneralisers are added to the raw feed.
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- Particularly severe build-ups may occur in the
tenperature range of 700 to 900°C if the raw feed
has a high content of mneralisers such as SO; and
F.

- The presence of chlorides may result in the
formation of a nelt phase at tenperatures of about
680°C. This may | ead to severe buil d-ups of
spurrite and to production shutdown.

These operational difficulties are known from docunent
Dla whi ch di scl oses on pages 26 to 28 a nethod for
preparing mneralised Portland cenent clinker in a kiln
system where the preheating and an essential part of

t he cal ci nation process take place outside the kiln,
viz. in the |lowest part of the preheater. According to
Dla one of the advantages of the process is the
reduction of the operational difficulties caused by
buil d-ups and ring formati on. Another advantage is the
possibility of using a limted anmount of "ballast-rich
and waste fuels", preferably in the cal cination step.
Since these "ballast-rich and waste fuel s" may contain
maj or anounts of sul phur, typically S0, and F, they act
as a source of mneralisers. The use of high sul phur
waste fuels, for exanple acid resin, |eads therefore to
the introduction of sul phur into the calcination zone.

As far as the tenperature of calcination is concerned,
Dla states that the process begins at tenperatures mnuch
| oner than the theoretical tenperature of about 850°C,
i.e. as |low as about 550°C, whereas the transition from
the calcination to the sintering zone takes place at
tenperatures in the range of about 700 to 900°C. Thus,

t he use of high sul phur waste fuels in the cal ci nation
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step inplies the introduction of a sul phur-containing
conponent to the feedstock at a point in the process
where the tenperature of the feedstock streamis above
700°C.

According to docunent Dla the anount of sul phur in the
raw m x feed varies between 0.10 and 0. 63% by wei ght,
depending on the specific type of raw material used
(see pages 77, Table 19). Moreover cal cul ati ons nmade by
t he appellant on the basis of data provided by Dla | ead
to the conclusion that, at least in the case of raw
materials |ike "unterer Miuschel kal k" or "oberer
Muschel kal k" the amount of sul phur in the final
Portland cenment clinker is well above 1.5% by wei ght,
namely 1.9% and 1.75% respectively. It is established
according to various cenent standards that the SGs-
content in cenent is between 2.5 and 4% SO; (see D10,

page 7).

It follows, therefore, that all features of claim1l as
anended are disclosed in docunent Dla.

The alternative procedure of using fluorine-containing
waste fuels is also disclosed in Dla. An exanple is the
use of fluorine-rich bleaching earths nmentioned on

page 18 of Dla. The contents of Dla |ead to the
conclusion that the fluorine content of the raw
materials is on average consi derably bel ow 0. 14% by

wei ght, whereas in the case of the exanple on page 37
of Dla the final Portland cement clinker contained nore
than 0.15% by wei ght of fluorine. The statenent in
claim1l1 that both the sul phur content and the fluorine
content should neet sinultaneously the respective

requirenents is based on an error, since claiml states



VI .

1032.D

-7 - T 0094/ 02

t hat either a sul phur-containing or a fluorine-
cont ai ni ng conpound i s added.

Therefore the disclosure of docunent Dla is prejudicial
to the novelty of the nethod according to claim1l as
anmended.

Regardi ng the question of inventive step the appell ant
observed that, taking either docunment Dla or docunent
D5 as the closest prior art, the clained process is
obvious in view of the teaching of these docunents.

It was obvious to the skilled person that, by adding a
fl uori ne-contai ning conponent as the mneraliser in
accordance with the teaching of Dla, the anmount of
fluorine in the clinker would be increased. The probl em
of ring formation in the internmedi ate zone between the
calcination and sintering zone is addressed on page 16
of Dla. This docunent further teaches on page 26 that

t he cal ci nation has the advantage of reducing buil d-ups
and ring formation. D5 discloses the introduction of
the mneraliser with the fuel and the presence of both
mneralisers in the clinker. It is obvious in view of
Dla to introduce the mneraliser together with the fuel

in the calcination zone.

The subm ssions of the respondents nmade orally and in
witing may be summarized as foll ows:

The main problemunderlying the invention is to prevent
bui | d-ups of spurrite (2GS. CaCQO;) in the preheating
zone at tenperatures as |low as 680°C (see description,
par agraph 0015). Spurrite is quite distinct from

sul phate spurrite (2GS. CaSQ)) forned at hi gher
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tenperatures and di scussed extensively in docunent Dla.
Dla does not address the problem of spurrite formation.
In the nmethod according to the invention the contents
of sul phur and fluorine in the raw m x feed and the
clinker have to neet the requirenents set out in
claiml. This is an inportant aspect of the clained
method. It is not appropriate to regard the addition of
a sul phur-contai ning conponent or a fluorine-containing
conponent as two unrelated alternatives of the process.
Docunment Dla refers to sul phur and fluorine as

m neralisers, but there is no disclosure that the
presence of both is required to prevent the formation
of spurrite. Moreover there is no reference in Dla to
the specific type of Portland cenent clinker which
results fromthe method according to the invention.

Therefore there can be no question of |ack of novelty
of the clainmed nethod.

Since neither Dla nor any other docunent representing
the prior art addresses the main probl em underlying the
present invention, nanely the prevention of buil d-ups
of spurrite at tenperatures as |ow as 680°C, there can
al so be no question of lack of inventive step.

The appel | ant requested that the decision under appeal
be set aside and that the patent be revoked.

The respondents requested that the appeal be di sm ssed.
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Reasons for the Decision

1032.D

The appeal is adm ssible.

Amendnents (Article 123(2) EPC)

The anendments nade to the clains fulfil the
requi renents of Article 123(2) and (3) EPC. This is not
in dispute.

Interpretation of the wording of claiml

At the oral proceedings the appellant submtted that
the wording of claim1l contained an error. In his view
the feature according to which the clinker has "a

sul phur content of at least 1.5 % by weight cal cul ated
as SG; and a fluorine content of at |east 0.15 % by

wei ght cal cul ated as F' nust be interpreted to nmean in
reality that the sul phur content is 1.5 % by weight or
the fluorine content is 0.15 % by wei ght.

The board cannot accept this argunment. The wordi ng of

t he concerned features of claim1l is clear and
technically nmeaningful. In particular the necessity of
ensuring that the clinker contains the required m ni mum
amounts of both sul phur and fluorine is clearly set out
inthe last part of claiml1l. This is in line with the
description of the patent in suit (see colum 3,

par agraph 0023), and it has been confirnmed explicitly
at the oral proceedings by the respondents. Thus there
is noroomfor re-interpretation of the wording of

claim 1l as anended.



4.1

1032.D

- 10 - T 0094/ 02

Novel ty

Docunent Dla, a conprehensive nonograph on
technol ogi cal problens related to the burning of cenent
clinkers, discloses a nethod for preparing mneralised
Portland cenment clinker in a kiln system where the raw
m X subsequently is being subjected to preheating,

cal cination, burning and, finally, cooling (see

Figure 4 on page 27 of Dla).

As far as conposition of the raw m x feedstock and the
final Portland cenent clinker are concerned, Dla gives
no details regarding the calciner - kiln system

descri bed on pages 26 to 28. Sonme general information
is provided in separate sections of Dla, however. Thus,
data regardi ng the sul phur content of a nunber of
different raw neals can be found in Table 19 on page 77
According to Table 19 the sul phur content, calcul ated
as SOs;, varies between 0.10 and 0. 63% by wei ght,
depending on the type and the geol ogi cal age of the raw
neal (see page 77, last paragraph). It was not disputed
that these contents fall within the range defined in
claiml, "calculated on a LO free basis". On pages 77
to 80 of Dla the possibility of introducing sul phur-
cont ai ni ng conponents to the feedstock during the
burni ng process is discussed. On the basis of nodel

cal cul ati ons based on the assunption that the degree of
sul phatation is 100% it is concluded that sul phur may
be introduced into the systemin a total anount which
varies between 3.70 and 7.59 Kg sul phur per 1000 Kg of
clinker, again depending on the type and the geol ogi cal
age of the raw neal. According to the appellant's

undi sput ed subm ssions, this corresponds to sul phur
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contents of 0.92 and 1.9% by weight in the clinker,
cal cul ated as SG;.

The fluorine content of clinker produced in kiln
systens equi pped with a cyclone preheater is stated in
Tabl e 21 on page 81 of Dla. On average 0.858 g fluorine
per Kg of clinker have been found, the m nimum being
0.725 and the maxi num 1. 133, corresponding to 0.0725
and 0.1133% by weight in the clinker. The appellant's
subm ssion, that the fluorine content of the raw
materials, calculated on a LO free basis, is |less than
0. 14% considering that 88 to 98% of the fluorine input
fromthe raw material and the fuel are retained in the
clinker (see Dla, page 80, second paragraph), was not
cont est ed.

In a separate section of Dla the use of fluorine as

m neraliser is disclosed. According to an investigation
referred to in Dla the addition of 0.6% by wei ght of
fluorine was required to obtain nearly conplete
sintering at a tenperature of 1300°C in the case of dry
processi ng of the raw neal (see Dla, page 37, lines 31
to 32). Taking into account that the |loss of fluorine

i s about 20% (see Dla, page 37, lines 36 to 37), it is
pl ausi bl e, as pointed out by the appellant, that the
fluorine content of the clinker is higher than 0.15% by
wei ght, cal cul ated as F.

Dla di scl oses that sul phur-containing or fluorine-
cont ai ni ng conponents can be added during the process.
Thus, Dla contains several statenents according to

whi ch t hese conponents may be introduced with the fuel
or with the raw naterial (see Dla, page 61, lines 15
to 17; page 77, lines 12 to 14; page 37, lines 38
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to 40). On page 28, lines 23 to 25, it is nentioned
that one of the advantages of the cal cination process
consists in the possibility of using limted amounts of
ballast rich fuels and waste fuels in the secondary
firing, i.e. the separate burner of the calciner. Such
ball ast rich fuels or waste fuels may conprise
consi der abl e amounts of sul phur (see page 17, Table 7;
page 19, Table 8) or fluorine (see page 18, lines 28
to 29, "bleaching earths"). Although the tenperature at
the point in the process where the sul phur-containing
or fluorine-containing conponent is introduced is not
expressly nmentioned in Dla, it was not contested that
the tenperature in the calcining step exceeds 700°C.

In view of the content of Dla and the appellant's

undi sput ed cal cul ati ons the board can accept in favour
of the appellant that each of the features of claim1l
as anended is disclosed as such in Dla.

What is mssing in Dla, however, is the specific

conbi nation of these features. In fact Dla does not
establish a technol ogical |ink between the diverse
features, and there is no disclosure either that these
specific features bel ong together and nust be regarded
as a whole. In particular the type of the process (see
page 27, Figure 4), the sul phur content of the raw m x
feedst ock (see page 77, Table 19), the fluorine content
of the raw m x feedstock cal cul ated from Tabl e 21 (see
page 81), the sul phur content of the clinker (see
pages 77 to 80), the fluorine content of the clinker
(see page 37, lines 31 to 32 and 36 to 37), and the
possibility of introducing sul phur and/or fluorine by
nmeans of the fuel at tenperatures above 700°C (see
page 61, lines 15 to 17; page 77, lines 12 to 14,
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page 37, lines 38 to 40; page 28, lines 23 to 25;

pages 16 to 17, Table 7; pages 19, Table 8) are
presented in separate sections of docunent Dla dealing
with different technol ogi cal aspects of the production
of clinker. Therefore the conbination of features set
out in claiml as amended is not derivable directly and
unanbi guously fromthe docunent Dla.

For the preceding reasons the board cannot accept the
appel lant's argunentati on according to which a skilled
person woul d automatically conbine the different parts
of disclosure spread over the pages 16 to 82 of
docunent Dla, and would thereby arrive at the clained
nmet hod. The board holds on the contrary that the

skill ed person, when putting the various teachi ngs of
Dla into practice, would not inevitably arrive at a
result falling within the terns of claim1 as anmended,
and that the appellant's argunments are based on an ex
post facto anal ysis.

The net hod according to claim1l as anmended is therefore
novel (Article 54 EPC).

The nethod of claim1 as anended is al so new in respect
of the other prior docunments referred to by the parties.
This was not in dispute.

| nventive step

Docunent D5 di scloses a nethod for preparing

m neralised Portland cenent clinker wherein

m neralisers, nanely a sul phur-containing conponent and
a fluorine-containing conponent, are introduced into

the kiln either separately or together by incorporation
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in the raw mx feed or by sonme other method such as by
insufflation, or with the fuel (see D5, page 4,

lines 43 to 57). The resulting clinker has a sul phur
content of at |east 2% by wei ght cal cul ated as SG;,
preferably 2 - 5.0% by weight, and a fluorine content
of at least 0.07% by weight, calculated as F
preferably 0.07 - 0.5% by weight (see D5, claim1l and
page 5, lines 8 to 9). The clinker according to
Exanpl e 3 has a sul phur content of 3% by wei ght,
calcul ated as SG;, and a fluorine content of 0.23% by
wei ght, cal cul ated as F, respectively.

The board is of the opinion that D5 represents the

cl osest prior art. The method according to claim1 as
amended differs fromthe disclosure of D5 in particul ar
in the follow ng respects:

(1) D5, which was filed in 1975, is concerned
wi th various conventional nethods for
manuf acturi ng clinker including wet, sem -
wet, sem -dry and dry processes (see D5,
page 6, lines 11 to 13), but it does not
relate to nore advanced net hods such as the
dry process involving a preheater and a
cal ci ner according to the present invention.
Thus D5 does not disclose the possibility of
introducing mneralisers at a point where
the tenperature of the feedstock is above
700°C, in a process conprising a preheating
zone and a cal cinati on zone before the

burni ng zone.
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(iit) There is no disclosure in D5 that the
sul phur and/or the fluorine content of the
raw m x feedstock nust not exceed 1.2% and
0. 14% by wei ght, respectively.

The adaptation of the nmethod according to D5 to systens
i ncorporating a preheater and a calciner gave rise to a
nunber of operational difficulties, particularly the
occurrence of bl ockages and build-ups in the cyclones
and the riser ducts (see patent in suit, colum 1,
lines 35 to 48). In the presence of high contents of
mneralisers in the raw m x feedstock, precipitation of
solids and bl ockages occurred when the material passed
t hrough the tenperature range of about 700 - 900°C. It
has been found that the mneral spurrite (2GS. CaCOs)
may be formed in the preheating zone at tenperatures as
| ow as 680°C (see patent in suit, colum 2, line 54 to
colum 3, line 12).

Starting fromthe closest prior art D5, the technical
probl em underlying the invention can be seen in

m ni m sing or preventing bl ockages and build-ups in the
preheati ng zone caused, in particular, by the formation
of spurrite.

It is proposed to solve this problemby the process as
defined in claim1 as anended.

In the absence of evidence to the contrary it is

credi ble that this problemhas actually been sol ved by
sai d process.

Al t hough D5 discloses the possibility of introducing
t he conbination of mneralisers with the fuel (see
page 4, lines 56 to 58), no exanple or further
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information illustrating this option are given.
Furthernore D5 is silent on possible technical

advant ages whi ch m ght be achieved by this option, and
it does not address the problemof mnimsing the
formation of spurrite at relatively |ow tenperatures in
t he preheating zone. Docunent D5 cannot, therefore,
suggest the solution according to claim 1.

5.4 Simlar considerations apply to docunent Dla which is
concerned with a | arge nunber of diverse technol ogi cal
probl enms, but not specifically with the question of
mnimsing spurrite build-ups at relatively | ow
tenperatures. It cannot be denied that the possibility
of introducing fluorine-containing conponents into the
feedst ock by neans of fuels, and thus at tenperatures
above 700°C, is nmentioned as such in Dla (see page 37,
lines 38 to 40). This is immterial in the present case,
however. The question is not whether the feature is
known per se, but whether the skilled person would have
considered it within the framework of the conbination
of all features and in the expectation of solving the
techni cal problem stated above. The board hol ds that
this is not the case here, since Dla does not contain a
poi nter towards the solution of the technical problem
In fact Dla does not disclose the introduction of
fl uori ne containing conponents by neans of fuels in the
context of preventing the formation of spurrite, but as
a consequence of the use of "natural raw materials and
fuel s" (see page 37, line 39). Neither the inpact of
t he sul phur-containing or fluorine-containing conpounds
on the spurrite formati on as such, nor their critical
amounts in the raw m x feedstock and at the point of
i ntroducti on above 700°C ensuring the reduction of
spurrite formation are explained in Dla.

1032.D
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Concerning the problemof ring formation, the appell ant
relied in particular on pages 16 and 26 of docunent Dla.
The appellant's argunents in this respect are not

convi ncing. On page 16, |ast paragraph, it is indeed

di scl osed that ballast-rich coal may be used as the
primary fuel w thout causing deposits and ring

formation in the zone between cal cination and sintering.
However, this paragraph does not nention the formation
of spurrite at all, let alone in the preheating zone.
Sim lar considerations apply to the teaching on page 26
(see section 4.4, first paragraph, last sentence) in
which it is stated that the calcinations step has the
advant age of reducing the difficulties caused by
deposits and ring formation. Here again Dla is
conpletely silent on the formation of spurrite in the
preheating zone.

Even if, following an alternative |line of argunentation
brought forward by the appellant, docunent Dla was
taken as the starting point for the assessnent of
inventive step, the outcone of the present decision
woul d be the sane. The decisive question would remain
the sane, nanely whether it was obvious for a skilled
person to conbine the features set out in claiml as
amended in order to mnimse or prevent blockages and
buil d-ups in the process, in particular the formation
of spurrite. In this respect the foregoing

consi derations apply |ikew se.

The other prior docunents are nore renote fromthe
subject-matter of claim1 than Dla and D5. They contain
no additional information which, in conbination with
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the teaching of D1 and D5 woul d point towards the
cl ai med net hod.

5.8 The board holds, therefore, that the method according
to claim1l as anended is novel and not obvious to a
skilled person. Thus, the subject-matter of claim1l as
amended i nvol ves an inventive step within the neaning
of Article 56 EPC.

Claim 1 as anended being allowable, the sane applies to

dependent clainms 2 to 7, whose patentability is
supported by that of claim1l as anended.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. \Wal | rodt M M Eberhard

1032.D



