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Summary of Facts and Subm ssi ons

The appel |l ant (applicant) | odged an appeal, received at
t he EPO on 24 January 2002, agai nst the decision of the
exam ni ng divi sion posted on 26 Novenber 2001
concerning the refusal of the European patent
application No. 97950427.1. The fee for appeal was paid
si mul t aneously and the statenent setting out the
grounds of appeal was received on 22 March 2002.

1. The exam ning division held that the application did
not neet the requirenents of Article 56 EPC, having
regard to docunent

D1: DE-A-2 514 325

whi ch di scl oses the heating and nelting of integral
aggl onerates (pellets) after pre-reducing the

aggl onerates in a shaft furnace. According to the
exam ning division, it is not apparent fromthe
application that the restriction of the clainmed nethod
to the supply of "un-reacted pellets” (ie. wthout
drying and prelimnary reducing the pellets) actually
sol ves a specific technical problem the nore so since
the supply of compacts conprising pre-reduced iron ore
is nmentioned as being preferred. The cl ai mred nmet hod was,
therefore, held to lack an inventive step with respect
to the technical teaching set out in the prior art D1.

L1l In the annex to the summons to attend oral proceedings,
t he appellant was, in addition to docunent D1, further
referred to docunent

D2: US-A-5 411 570 & JP-A-7054030

1754. D
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whi ch i s acknow edged as technical background in the
present application. The Board expressed it's

provi sional view that the clained subject matter set
out in the main request and the auxiliary request would
not conprise patentable matter with respect to docunent
D2.

Oral proceedi ngs took place on 22 July 2004. The
appel  ant requested that the decision under appeal be
set aside and a patent be granted on the basis of the
foll owi ng docunents all submtted at the ora

pr oceedi ngs:

cl ai ns: 1to 11
descri ption: pages 1 to 19
figures: 1/8 to 8/8

| ndependent claim1 reads as foll ows:

"1l. A nethod of producing a netallic iron by reducing a
conpact contai ning a carbonaceous reductant and an iron
oxi de by heat, conprising the steps of:

supplying the conpact to a nolten iron bath or a nolten
slag on the nolten iron bath, in a furnace having a
hi gh tenperature atnosphere, so that the conpact cones
in direct contact with the nolten iron bath or the

nmol ten sl ag; and

causing the supplied conpact to float on the nolten
iron bath and/or the nolten slag such that at |east a
part of the conpact surface is substantially exposed to
t he high tenperature gas atnosphere in the furnace,
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until the iron oxide in the conpact is substantially
reduced,

wherein the thickness of the nolten slag is adjusted to
be equivalent to or within twice or three tinmes as

| arge as the particle size of the conpact,

including the step of causing a flow of the nolten iron
at | east on a surface portion of the nolten iron bath,
wherein the conpact is supplied at an upstream si de of
the flow and is reduced while noving along the flow
direction of the nolten iron."

The appel | ant argued as foll ows:

The application ains at providing a process which
enables with a sinple operation the efficient reducing
and nelting of a conpact, in particular pellets. This
object is achieved by reducing in the furnace the
conpacts (A) while floating on a "thin" slag | ayer
covering the nolten iron bath. Specifically, the

t hi ckness of the nolten slag layer is controlled to be
equivalent to or within twice or three tines as |arge
as the size of the conpact (A). In so doing, the heat
is transmtted with a very high efficiency to the
conpact(s) by the nolten iron bath, the radiation of

t he hot furnace atnosphere and by the burners. Neither
of docunments D1 or D2 which are both referred to on
pages 3 and 4 of the present application do disclose or
suggest that the heat efficiency of the process could
be significantly inproved by floating the conpact(s) on
the "thin" layer of the slag stipulated in claim1 of
the application. Hence, the clained process is novel
and involves an inventive step with respect to

docunents D1 and D2.
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Reasons for the Decision

1

1754. D

The appeal is adm ssible.

Amrendnent s

Claim1l results fromthe wording of originally filed
claims 1, 2 and 10 in conbination with the technical
information given on page 14, lines 7 and 8 of the
description. Dependent clains 2 to 11 correspond to
claims 3 to 9, 11, 13 and 14 as originally filed,
respectively.

The description has been suitably adapted to the
revised clainms and includes further editorial
anmendnents. Figures 1 to 8 correspond to the Figures of
sheets 1/8 to 8/ 8 as originally filed.

Hence, there are no formal objections to the anended
docunents wth respect to Article 123(2) EPC.

The cl osest prior art

Li ke the present application, docunent D2 is concerned
with a nmethod of nmaking steel in a high tenperature
furnace including the steps of heating a burden
containing iron and carbon and nai ntaining the
tenperature of the liquid product so fornmed above its
i quidus tenperature by controlling the anmount of heat
supplied to the furnace and/or the rate at which the
burden is added to the furnace (cf. D2, claim1;

colum 1, lines 52 to 59). The burden conprising sponge
iron, partially reduced iron ore or "self-reducing
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pel l ets" (compacts) consisting of fine iron ore and
fine coal is added to a nolten netal bath covered with
a slag layer and conprised in a high tenperature
furnace which is heated by induction heaters 17 |ocated
bel ow t he furnace and by oxygen-fuel burners 16 inside
the furnace (cf. D2, colum 1, lines 52 to 64, colum 2,
lines 1 and 2; lines 40 to 63, colum 4, lines 31 to 52;
exanple 4; Figures 1 to 4; clainms 1, 3, 9, 10, 12). In
order to increase the reduction rate, the pellets can
be added together with carbon (cf. D2, colum 4,

lines 49 to 53) and the slag conposition (basicity,
melting point, viscosity etc) is controlled by
appropriate additions a fluxing agent for the effective
renoval of silicon, phosphorus and FeO thus protecting
the refractory lining of the furnace fromthe
aggressive attack of the FeO dissolved in the nolten
slag (cf. D2, colum 1, lines 35 to 43; colum 2,

lines 60 to 63; colum 3, lines 47 to 58; clains 19,
20). Gven that the hot netal is tapped via outlet 14
and the liquid slag via tap hole 15, a flow at |east on
the surface portion of the nolten iron bath is
generated (cf. D2, Figure 3; colum 4, lines 62 to 67).

A simlar process is disclosed in docunent D1. In a
first step, the agglonerates (in particular pellets
conprising a mxture of iron ore fines, a carbonaceous
mat erial and a binder) are heated and reduced in a
shaft-type furnace and are then transferred at an

el evated tenperature of about 1050°C to 1300°C to a
mel ting vessel for nelting the agglonerates with

rel ease of nolten netal to forma conbination of nolten
netal and slag which are then discharged (cf. D1,

page 3, second full paragraph; page 4, |ast paragraph
to page 5, end of the first paragraph). As depicted in
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Figure 1, the nelting vessel, however, conprises a
refractory dam 11 which prevents the pellets from
floating with the slag to flush hole 16 (cf. Dl page 7,
second paragraph, lines 17 to 21).

Novel ty

None of the docunment D1 or D2 discloses the height of
the slag | ayer covering the nolten iron bath in the
melting furnace or gives any information that a
particul ar thickness of that slag |ayer needs to be
adhered to. The subject matter of claim1l1l is, therefore,

novel .

Techni cal problem and sol ution; inventive step

Based on the above consi derations, the process

di scl osed in docunment D2 represents the nost suitable
starting point. The technical problemto be solved in
view of this prior art, as it is correctly indicated on
page 7, |ast paragraph, of the application, therefore,
resides in inproving significantly the heat efficiency
of the process for nelting and reduci ng various kinds
of aggl onerates or conpacts conprising iron ore and a

car bonaceous reduct ant.

The Board has no reason to doubt that this technical
probl em has been actually solved by the step of
floating the conpacts on an iron bath covered with a
"thin" nmolten slag |ayer of the thickness stipulated in
claim1, such that a substantial part of conpact
remai ns exposed to the high tenperature gas atnosphere
of the furnace while the other part of the conpact is
enbedded in the nolten slag. In doing so, the heat



5.2

1754. D

-7 - T 0548/ 02

transferred by the nolten iron bath and by the furnace
at nosphere to nelt and reduce the conpact is markedly
improved. If, as set out in the application on page 13,
| ast paragraph, a "thick"™ layer of nolten slag is

sel ected instead, the conpact (A) sinks into and is
envel oped by the nolten slag so that the heat transfer
fromthe nolten iron bath bel ow and by the radiation
fromthe hot furnace atnospheres is inhibited and, in
consequence thereof, the heat efficiency of the process
is drastically reduced. Consequently, the thickness of
the slag | ayer needs to be adjusted so that it is
equivalent to or twice or three tines the size of the
conpact (A), i.e. the particle size of the pellets (cf.
t he application page 13, second full paragraph to

page 14, end of the first full paragraph).

Al t hough document D2 nmentions in colum 4, lines 62 to
67 that the nolten slag actually flows in a trough-1like
corridor which extends between the two sections of
burden 19 (i.e. the agglonerates) frominlet 13 towards
outlet 15, there is no suggestion in this docunment of
any advantage to be gained for inproving the heat
efficiency of the process fromthe strict Iimtation of
the thickness of the slag covering the iron nelt. Hence,
docunent D2 does not contain any information from which
the skilled person could infer the advantage gained in
t he cl ai ned process.

Nor does docunent D1 contain any information which
m ght be relevant to this issue.

Consequently, the subject matter of claiml is non-
obvi ous over the technical teaching given in docunent
D2 or D1 al one or over the conbined teaching given in
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t hese documents and, therefore, involves an inventive
step within the neaning of Article 56 EPC.

5.3 The dependent clainms 2 to 11 relate to preferred

enbodi ments of the process set out in claim1l and are,

therefore, |ikew se all owabl e.

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 with the
order to grant a patent on the basis of the follow ng

docunent s:
C ai ns: 1 to 11 as filed during the oral
pr oceedi ngs,
descri ption: pages 1 to 19 as filed during the ora
pr oceedi ngs,
dr awi ngs: Figures 1 to 8 as filed during the oral
pr oceedi ngs.
The Regi strar: The Chai r man:
G Magouliotis T. Kriner
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