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Summary of Facts and Subm ssi ons

0255.D

Eur opean patent No. 0 143 633 based on application
No. 84 308 176.1 was granted on the basis of 13 clains.
G anted clains 1 and 7 read as foll ows:

"1. A non-expansive, ettringite-producing hydraulic
cenment which produces a cenentitious product which is
resistant to carbon dioxide attack, is stable at high
tenperatures and has a high early strength, said
hydraul i c cenment conprising from72%to 80% portl and
cenment, from1l4%to 21% hi gh al um na cenent having a
surface area of 3000 to 9000 cn¥/g, from3.5%to 10%
calciumsulfate and fromO0.4%to 0. 7% hydrated |ine, by

wei ght . "

"7. A non-expansive, ettringite-containing

cenentitious conposition conprising the hydration
products of a hydraulic cenment conprising from72%to
80% portland cenent, from14%to 21% hi gh al um na

cenent having a surface area of 3000 to 9000 cnt/g, from
3.5%to 10% calciumsulfate and fromO0.4%to 0. 7%
hydrated |ine, by weight."

The respondent (opponent) filed a notice of opposition
requesting revocation of the patent on the ground of

| ack of inventive step. Later on, he set forth two
further grounds of opposition, ie lack of novelty and
insufficiency of disclosure. The respondent relied
inter alia on US-A-3 997 353 (D3) and US-A-4 350 533
(D4) in support of his argunents. The appel | ant
(patentee) filed an anended set of clains, as an
auxiliary request, with a letter dated 28 June 1994.
The clains of this request differ fromthe granted
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clainms only in that clainms 7 to 13 were del eted.

The opposition division revoked the patent on the
grounds of lack of novelty and | ack of inventive step.
It took the view that the cenentitious conposition
according to claim7 as granted | acked novelty over the
hydrated product resulting fromthe cenment m xture

di sclosed in exanple I A of D3. It further held that
the hydraulic cenent according to claim1l1 of the
auxiliary request did not involve an inventive step in
view of the teaching of D3 and D4 and pointed out inter
alia that no evidence had been provided that the

addi tion of hydrated |ine as an extraneous conponent
was critical.

The appel | ant | odged an appeal against this decision.
The appellant's argunents in the statenent of grounds
of appeal can be sunmarised as foll ows:

The cenent according to claim1 had a high early
strength and was thus especially useful in the high
speed production of cenent board products. Moreover, it
provi ded hydrated products which were stable at high
tenperatures and resistant to carbon di oxide attack due
to their reduced anount of ettringite. The cenent

di sclosed in D3 had | ess Portland cenent and nore

cal cium alum nate than the clainmed cenent. Sanple Ain
exanple Il of D3 contained Portland cenent, cal cium

al um nate and cal ci um sul phate all within the clained
ranges of the patent in suit; however, the cenent

m xture did not fall within the scope of claiml
because it | acked added hydrated |ine. Sanple A

devel oped very low early strength of about 80 psi after
two hours. In contrast thereto, the conpressive
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strength of the claimed conpositions was in excess of
2000 psi within one hour. Thus, exanple Il A of D3 was
a clear teaching away fromthe clainmed cenent. This

| ack of high early strength arose because sanple A
contai ned no hydrated |inme added to the other

i ngredients. There was no teaching in D3 relating to
resi stance to carbon di oxide attack and stability of
the cenentitious product at high tenperatures. D3

di scl osed that the presence of free |inme in an anount
greater than 2 wt. % of the Portland cenent had a

del eterious effect. It did not teach incorporating
hydrated |inme into a hydraulic cenent conprising
portland cenent. In fact it taught the opposite, nanely
that there should be a substantial absence of free line
in order to provide the desired results. An absence of
free lime was defined as less than 0.2 w% |n contrast
at least 0.4 wt% were required in claiml. D3 would
have |l ed the skilled person away from having any free
lime present in the cement and, in view of the
conpressive strengths in D3, the high early strength
attained with the clainmed cenents was clearly
unexpect ed.

D4 di scl osed cenent conpositions which required nuch
hi gher amounts of cal ci um sul phate and hi gh-al um na
cenent than the clainmed cenent. Thus, nuch higher
amounts of ettringite were forned on hydration. The
hi gh ettringite content nade the hydrated products
unstabl e at high tenperatures and susceptible to
degradati on by carbon dioxide. The purpose of the
present invention was the formation of much | ower
anounts of ettringite in order to achieve the desired
resi stance to carbon dioxide attack and stability at
hi gh tenperatures. D4 was concerned with the total
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amount of ettringite formed during the hydration
reaction and not with the rate of formation of
ettringite which was critical to the clainmed invention.
Since the clainmed conposition required the rapid
formation of ettringite to provide early strength to
manuf acture cenent boards, the added linme had to be in
its nost reactive formand was incorporated into the
conposition as hydrated line. The free cal ci um oxi de
present in the Portland cenment was not sufficiently
reactive to initiate the rapid formation of ettringite
and to provide the early strength required for high
speed production of cenment boards. Extraneous |ine was
not required in D4 and where it was used, the anounts
were nmuch greater than the anounts of added hydrat ed
lime stated in claiml. Mreover, D4 was concerned with
an expansive cenent, whereas claiml related to a non-
expansi ve cenent.

The respondent put forward inter alia the follow ng
argunent s:

The appel l ant's subm ssions about the effect of
hydrated linme on the formation of ettringite were not
correct. D4 taught on the contrary that the free |line
contained in the Portland cenment and extraneous |ine
added in the formof quick Iinme or hydrated |ine had
the sanme influence on the formation of ettringite.
Furthernore, the respondent's conparative tests filed
with the letter of 21 April 1994 (hereinafter D10)
showed that the addition of hydrated linme in the
amounts stated in claim1 to a conposition containing
Portl and cenent, alum nous cenent and cal ci um sul phate
had no influence on the devel opnent of conpressive and
flexural strength. They al so denonstrated that the said
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addi ti on had no influence on the formation of
ettringite after a curing tine of 5 and 24 hours and
that the early strength depended consi derably on the
kind of Portland cenent. They further proved that the
hi gh values of early strength in the exanples of the
patent in suit were not caused by the addition of
hydrated linme in the amounts stated in claim1 but
resulted fromthe tests being perforned under other
operating conditions and fromthe use of specific
additives. As the obtention of these high val ues
depended in a considerabl e extent on other paraneters
whi ch were not disclosed in the patent in suit, the
di scl osure of the patent in suit did not neet the
requi renment of sufficiency of disclosure.

The subject-matter of claim1l did not involve an

i nventive step. The cenent m xture of sanple Ain
exanple Il of D3 represented the closest prior art. The
conparative tests D10 showed that the addition of 0.4
to 0.7 w.%hydrated |line had no effect on the early
strength and on the rate of ettringite formation. The
appel l ant had not shown that the addition of hydrated
i me enhanced the resistance to carbon di oxi de and/ or
the tenperature stability of the products produced with
the clained cenent. Therefore, it could not be

di scerned what technical problemhad been sol ved by
this feature with respect to the closest prior art. In
view of the teaching of D3 about the maxi num content of
free lime in the cenent m xture, it was obvious for the
skilled person to limt the anount of free |ine.
Furthernore, D4 taught that free |ine contained in the
Portl and cenent and hydrated |ine were alternative
materials and, thus, gave the skilled person an

i ncentive to replace a part of the cal ci um oxi de
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required for the formation of ettringite by hydrated
lime. It did not matter whether the small anount of
lime was added to the cenment m xture or was brought by
the other ingredients thereof.

In a communi cation fromthe board, doubts were
expressed concerning the novelty of the conposition
according to claim7 of the main request. Regarding
claim1 of both requests, the board infornmed the
parties of its provisional opinion about inventive
step, nanely that the subject-matter of claim1l
appeared to lack an inventive step over the teaching of
D3 and D4, and gave the reasons in support of this
opinion. In this context, it was referred to the comon
general know edge about the fineness of high-alum na
cenents as illustrated by "The Chem stry of Cenent and
Concrete", F. Lea, 1970, page 510 (hereinafter D11).
The appellant did not reply to this conmunicati on.

The appel l ant requested in the statenent of grounds of
appeal that the decision under appeal be set aside and
that the patent be maintained as granted. As an
auxiliary request, the appellant requested that the
patent be maintained with clains 1 to 6 according to
the auxiliary request submtted with the letter of

28 June 1994. The respondent requested that the patent
be revoked, ie that the appeal be dism ssed.

Reasons for the Deci sion

1

0255.D

The appeal is adm ssible.
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Mai n request (granted clains)

0255.D

The cenent as defined in claim1l of the main request is
novel with respect to the cenent m xture disclosed in
exanple Il Aof D3 in that it conprises 0.4 to 0.7 w%
hydrated [inme. It is assuned to the appellant's benefit
that the hydrated line is added as a separate
ingredient. In the absence of evidence show ng that the
cal cium alum nate used in the said exanple has a
surface area falling inevitably within the range stated
inclaiml, this feature is also considered to be new
over the disclosure of D3. The additional features in
claim1 that the hydraulic cenent produces a
cenmentitious product which is stable at high
tenperatures and has a high early strength cannot be
consi dered as distinguishing features in the absence of
preci se data defining the relative terns "high" and
"early" in this claim The sane applies to the

resi stance to carbon di oxide attack since claim1
contains no precise data defining this resistance. It
was not disputed that the subject-matter of claiml is
new over the disclosure of the other docunments cited in
t he opposition proceedi ngs.

The question arises whether or not the subject-matter
of claim7 of the main request is novel over the

di scl osure of D3 (exanple Il, sanple A). However, as
claim1l of this request is not allowable for the
reasons given hereinafter, this issue need not be
deci ded.

According to the respondent, D3 and nore specifically
the cement m xture disclosed in exanple Il A thereof
represents the closest prior art. The conposition of
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this cement mxture is closer to the clained subject-
matter than all the remaining conpositions indicated in
D3. This was not contested by the appellant. In these
ci rcunst ances, the board can accept that exanple Il A
be taken as starting point for the definition of the
techni cal probl emunderlying the clainmed cenent

al t hough the hydration product obtained in this exanple
has a much | ower early conpressive strength than nost
of the other cenment m xtures disclosed in D3.

D3 di scl oses a cenent m xture containing 75 wt %

Portl and cenent (type I), 19.5 wt % cal ci um al um nate
and 5.5 wt % cal ci um sul phate hem -hydrate (see

exanple |1, sanple A). The calciumalum nate added to
the Portland cenent conprises CaO and Al ,0; in a
stoichionetric ratio of one part CaOto 0.58-2.5 parts
Al ;0. It is a burned or reacted conmpound having a free
lime content of less than 0.2 wt% for exanple a

cal ciumalum nate clinker (see colum 4, lines 30 to
33; colum 5, lines 1 to 6; colum 6, line 25). The
calciumalumnate is in the formof ground particles
havi ng a nedi an particle size of 10-20 pum neasured by a
Coul ter counter and 80% of the particles are snaller
than 44 pm (colum 5, lines 9 to 13). Sodiumcitrate
was added to sanple A as a retardant, in an anmount of
0.2 Wt.% This sanple was m xed with water and sand in
a ratio of 26 parts cenent, 74 parts sand and 11 parts
water (parts by weight). The resulting product has a
conpressive strength of 0.55 MPa, 2.16 MPa and 31.7 MrPa
after 2 hours, 24 hours and 28 days respectively.

Concerning the technical problem solved by the
hydraulic cenment of claiml1l with respect to this prior
art, the appellant contended that the clainmed hydraulic
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cenent exhibited a higher early strength than the
cenment m xture of exanple Il A According to the
appel l ant, the lack of high early strength in

Exanple Il A of D3 arose because sanple A contained no
hydrated |ine added to the other ingredients of the
conposition. Calciumoxide present in the Portland
cement was slower to react than hydrated line, so the
appel lant, and the addition of 0.4 to 0.7 w % of
hydrated |ine to the other ingredients of the
conposition would lead to a higher early strength. The
board cannot accept that the alleged inprovenent of the
early conpressive strength woul d be achi eved for al
the hydraulic cenments enconpassed by claim1l for the

foll ow ng reasons:

It is not indicated in the patent in suit that the
addition of this small anmount of hydrated line results
in a higher early conpressive strength and no evi dence
was provided to prove such an effect. Furthernore, this
effect was contested by the respondent who has

subm tted conparative tests in support of his argunents
with his letter dated 21 April 1994 (D10). The
conparative tests D10 show that the addition of 0.4 to
0.7 Wt % of hydrated linme to a conposition containing 75
wt % Port | and cenent (PZ35F or PZ55F), 19.5 wt % hi gh-

al um na cenent and 5.5 wt % cal ci um sul phate hem -
hydrate does not produce any substantial change of the
conpressive strength at an early age, ie after 5 hours
(see Table 2). As regards the rate of formation of
ettringite, a clear dependence of the rate of
ettringite formation on the anount (0.4 to 1 w.% of
added hydrated linme could not be observed as pointed
out in D10 (see page 2). This was not contested by the
appellant. In view of this experinmental report which
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was not contested by the appellant, the board is not
convi nced that the addition of 0.4 to 0.7 wt % of
hydrated linme to a cenent m xture containing Portland
cenent, high-alum na cenent and cal ci um sul phate in the
rel ative amobunts stated in claim1l or in Exanple IlA of
D3 would lead to a higher early conpressive strength.
The hi gher values of early conpressive strength
obtained in exanples 2 to 6 of the patent in suit with
respect to exanple Il A of D3 would appear, in view of
these conparative tests, to result from paraneters or
features not mentioned in claim1. A direct comparison
of the values of early conpressive strength indicated
in exanple 1A of D3 with those given in the patent in
suit is not relevant since the exanples of the patent
in suit do not differ fromexanple Il A only by the
presence of added hydrated |inme but also by a | ot of

ot her paraneters such as the tenperature of the mx

wat er and of the solid conponents, the kind of Portland
cenent, the anmpbunt of cenent in the nortar, the kind of
addi tives (super-plasticiser and retardant), the curing
tenperature. As the appellant has hinself argued that
the considerably higher early strength of the cl ai ned
conpositions results fromthe addition of hydrated |ine
into the m xture, the burden of proof lies on his side,
all the nore so as the respondent’'s conparative tests
prove the contrary, at least for the kind of Portland
cenent used in these tests and in the absence of
additives. Caim1l, however, covers any kind of

Portl and cenent and both the presence or the absence of
addi tives.
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Furthernore, it has not been shown that the addition of
hydrated |inme to the cenent m xture of Exanple Il A or
to a cenment mxture conprising Portland cenent, a high-
al um na cenent and cal cium sul phate in the relative
amounts stated in the said exanple would inprove the
resi stance of the hardened products to carbon dioxide
degradation or their stability at high tenperatures, or
the setting tine of the cenent m xture.

In the absence of evidence show ng an inprovenent over
t he non-expansi ve hydraulic cenent of exanple IIlA of

D3, the technical problemunderlying the clained
hydraul i c cenment can only be seen in the provision of
an al ternative non-expansive hydraulic cenent. It is
proposed that this problem be solved by the hydraulic
cenent as defined in claiml1, which differs fromthe
cement m xture of exanple IIA of D3 in that it contains
from0.4 to 0.7 w.%hydrated |line (as extraneous |ine)
and the high-alum na cenent has a surface area of 3000
to 9000 cnf/g. It is credible and undi sputed that the
techni cal problem stated above has actually been sol ved
by the clainmed process.

Al t hough D3 does not disclose the surface area of the
calciumalumnate, it gives information about its
average particle size as determ ned by a Coulter
counter and about the advantages resulting fromsuch a
particle size. It further discloses that very fine
particles cause flash setting of the cenment while the
use of coarser particles can result in undesirable
expansion (see colum 5, lines 5 to 24). Furthernore,
hi gh- al um na cenents having a Bl ai ne surface area of
2500 to 4000 cnt/ g, commonly about 3000 cnt/g were well -
known before the priority date (see D11, page 510,
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paragraph titled "fineness"). In view of the teaching
of D3 and taking into account the commobn genera

know edge concerni ng high-alum na cenents, it would
have been obvious to the skilled person to choose a
hi gh-al um na cenment having a surface area within the
clainmed range in order to solve the probl em stat ed.

As regards the addition of extraneous hydrated |inme, D3
does not teach addi ng extraneous hydrated linme into the
cement m xture. However, it discloses that the Portl and
cenent used in D3 contains not nore than 2 wt% free

cal ci um oxi de and that the presence of free line in an
anount greater than 2 wt % of the portland cenent in the
cenent m xture would have a del eterious effect (see
colum 3, lines 46 to 52; columm 4, lines 4 to 16;
colum 8, table IV). Therefore, the skilled person was
aware of the fact that the amount of free linme in the
cenment m xture had to be limted in order to avoid
deterioration of the cenent properties, as argued by
the respondent. Concerning the appellant's argunents
about the absence of free |linme being defined as |ess
than 0.2 w.% CaO or Ca(OH), in colum 5, lines 4 to 8,
t he board observes that this value does not concern the
anount of free line present in the cenent m xture but
the free lime content of the calciumalum nate. The
lime content of the cenent m xture may be hi gher since
up to 2 wt.%free line may be present in the Portland
cenment (see columm 4, lines 4 to 10).

Furthernore, D4 discloses high early strength, non-
expansi ve cenentitious conpositions containing a high-
al um na cenent, cal cium sul phate, Portland cenent and
optionally extraneous linme, which produce a certain
anount of ettringite during the early stages of
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hydrati on. According to D4, the linme necessary for
ettringite formation in these conpositions nay cone
entirely fromthe Portland cenent; alternatively sone
or all of the linme nmay be added as quick line or slaked
lime. The linme present in the Portland cenment and
extraneous line (quick linme or slaked line) are
considered to be alternative or conplenentary sources
of cal ci um oxi de during hydration of the cenent m xture
(see colum 3, lines 64 to 68; colum 4, lines 1 to 2,
6 to 24 and 64 to 67). In view of this additiona
teaching, it would have been obvious to the skilled
person faced with the problem stated above that the
addition of small anmounts of hydrated |ine to a
conposition such as that of Exanple Il A of D3 woul d
lead to an alternative non-expansive hydraulic cenent,
provided the total anmount of free line in the cenent

m xture is not greater than 2% by wei ght of the

Portl and cenent in order to avoid the del eterious
effect on the conpressive strength disclosed in D3 (see
colum 4, lines 7 to 10 and colum 8, Table IV). The
appel l ant's argunent that D4 was concerned with an
expansi ve cenent contrary to the clained cenent, is not
convi nci ng since one of the objectives of D4 is "to
provi de a non-expansive cenentitious conposition in
which ettringite conprises fromabout 2% to about 60%
of the total weight" (see colum 3, line 67 to

colum 4, line 2) and D4 teaches how to avoi d expansion
in colum 5, second paragraph.

It follows fromthe above that the hydraulic cenent
according to claim1 of the main request does not

i nvol ve an inventive step. As claim1l does not neet the
requi renent of inventive step set out in Articles 52(1)
and 56 EPC, it is not allowable and the nain request
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must fail.

Auxi | iary request

4. Claim1 of the auxiliary request is identical to
claim1l1l of the main request. Therefore, the reasons
i ndi cat ed above in connection with the inventive step
i ssue apply likewise to claiml of the auxiliary
request. Thus, the subject-matter of claim1l of the
auxiliary request |acks an inventive step and this

request mnmust also fail.

O der

For these reasons it iIs decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Hue R Spangenberg

0255.D



