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Summary of Facts and Submn ssions
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The present appeal is against the decision of the
Exam ning Division to refuse European patent
application No. 91 905 528.5 (EP-A-0 517 786). The
Exam ni ng Di vision reasoned that the clai ned subject
matter |acked clarity (Article 84 EPC) and did not

i nvolve an inventive step (Article 56 EPC). In the
exam nation procedure the foll ow ng docunents were
consi der ed:

Dl1: AU B1-28956/77 and

D2: US-A-3 647 414

D3: FR-A-2 077 531

D4: AU B1-26109/ 77

In a commni cati on dated 21 August 2001 follow ng a
summons to attend oral proceedings, the Board expressed
its provisional opinion that the clains in the form
under |l ying the inpugned decision of the Exam ning

possi bly woul d not satisfy the requirenents of

Article 84 EPC

Oral proceedings took place on 8 January 2002. The
appel | ant requested that

- t he deci si on under appeal be set aside and

- a patent be granted on the basis of the "main"
request submtted at the oral proceedings.

The wordi ng of independent claim1 according to this



0249.D

"mai n"
al |

”1_

earlier

- 2 - T 1106/ 98

request that was submitted in replacenent for

requests reads as foll ows:

A process for upgrading the titania content of a

titani ferous ore or concentrate which process

conprises the steps of: -

(i)

(i)

(iii)

(iv)

reducing the titaniferous ore or concentrate
using a solid carbonaceous reductant at a
tenperature of at least 900°C to form in
the reduced product, netallic iron, a ngjor
rutile phase and a separate mnor inpurity-
bearing titaniferous phase conprising a
netatitanate (MO;) structure and/or an
anosovi t e/ pseudobrookite (MOs) structure,
the reduction being carried out under
condi ti ons which encourage formation of the
netatitanate phase relative to the
anosovi t e/ pseudobrookite (MOs) phase in the
reduced product of step (i);

cooling the reduced product of step (i) in
an oxygen-free environnment to produce a
cool ed reduced product;

subj ecting the cool ed reduced product of
step (ii) to a first stage | eaching or
aeration to convert netallised iron into a
readily renovable formto produce a | eached
or aerated product;

renoving the readily renovable formof the
iron fromthe | eached or aerated product of
step (iii) to produce an internedi ate
product ;

subj ecting the internedi ate product of step
(iv) to leaching with a solution of a strong
acid to forma residue and convert other
inpurity elenents to a readily renovabl e
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form said other inpurity elenents being
inpurities in the separate mnor inpurity-
bearing titaniferous phase of step (i); and
(vi) renmoving the readily renovable form of the
other inpurity elenents fromthe residue of
step (v) to produce a synthetic rutile."

The appel |l ant essentially argued as foll ows:

The key feature of the clainmed process for upgrading
titani ferous ore or concentrate is to allowin the
pyronetal | urgi cal stage the formation of an inpurity-
bearing titania containing (M0;) phase which is readily
| eachabl e, rather than to achieve the total separation
of titania fromthe inpurities as proposed in the prior
art. Once the skilled person is told the inventive
concept underlying the present application i.e. that he
shoul d encourage a specific titaniferous inpurity-
bearing phase (= the ilnenite-like netatitanate MO,
structure) and | each that phase, it is adequately and
sufficiently clear to himfromthe detail ed description
how this MO; structure could be successfully produced.
The sel ection of the appropriate process paraneters
essentially depends upon the type of titaniferous
concentrate which can vary over a wide range in
conposition. Arestrictionin claiml to any particul ar
set of conditions in order to produce this titaniferous
MO; phase froma specific type of concentrate is,

t herefore, unnecessary and would unduly restrict the
protection that should be afforded to the clained
process.

Nei t her docunent D1 nor docunent D4 nention the
exi stence of a readily |eachable titaniferous MO, phase
in which the inpurities such as nmanganese, nagnesi um
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and al um nium are concentrated. Hence, these docunents
could not inspire the skilled reader to pronote the
formation of this phase by selecting the appropriate
reduci ng conditions. Consequently, the clainmed process
was not obvious therefromand involves an inventive

st ep.

Reasons for the Deci sion

1

0249.D

The appeal conplies with Rule 65(1) EPC and is,
t herefore, adm ssible.

Anmendnent s

Caiml derives fromoriginal clains 1, 2 and 10 and
fromthe subject natter present on page 5, lines 10 to
18 of the description.

Clains 2, 18 to 21, 23 to 26 find support in origina
clains 2 to 9 and 16, respectively.

Clainms 3 and 4 derive fromthe subject matter on
page 8, line 32 to page 9, |ine 4.

Cains 5 and 6 have a basis in the subject matter given
on page 6, lines 6/7 of the description.

Clains 7 to 10 find support fromoriginal claiml1l read
in conbination with the parts of the description on
page 5, lines 19 to 29.

Clains 11 and 13 are based on the description, page 1,
lines 4 to 7 and page 7, paragraph 2, 3, respectively.
Cains 12 and 14 derive formthe subject matter present
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on page 5, lines 8 to 18 of the description.

Clains 15 to 17 are based on the description page 8,
lines 8 to 10.

The requirenents of Article 123(2) EPC are, therefore,
satisfied.

Carity

Having regard to the clarity objections raised by the
Exam ning Division, claim1l now specifies that the
separate inpurity-bearing titaniferous phase conprises
(a) an ilnenite-like netatitanate (MO;) structure

and/ or (b) an anosovite/pseudobrookite (MO0s) structure.
In addition thereto, claim1 makes clear that the
reducing conditions in step (i) are to be selected in
order to pronote effectively the formation of the
readily | eachabl e netatitanate (MO;) structure vis-a-
vis the unl eachable (MOs) structure. In particular this
"functional" feature which defines the technical result
aimed at in the reducing step has been objected to by

t he Exami ning Division as being unallowable. In this
context the Exam ning D vision correctly pointed out
that the area defined by the clains should be as
precise as the invention allows and therefore, as a
general rule, clains which conprise technical terns

whi ch are "functional", i.e. defined in terns of the
result to achieved, should not be allowed.

Notwi t hst andi ng this general rule, the circunstances
seen objectively may justify the adoption of defining a
feature in terns of the result. In decision T 68/85 QJ
EPO 1987, 228, Headnote, it was al ready deci ded that
the definition of features in "functional"™ ternms in a
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claimis admi ssible if:

(a) from an objective viewoint such features cannot
be ot herwi se defined wi thout unduly restricting
the scope of the invention, and

(b) these features provide instructions which are
sufficiently clear for the expert to reduce them
to practice w thout undue burden, if necessary
W th reasonabl e experinents (see also: T 389/87,
point 3 of the reasons).

In the Board's view, these prerequisites are net in the
present case. As it is evident fromthe specification,
the basic inventive concept underlying the cl ai ned
process for upgrading titaniferous concentrates resides
in the perception that, upon reducing the concentrate,
the undesirable inpurities such as Mh, My, Al and al so
Fe are essentially concentrated in two different

titani ferous structures, one phase being readily

| eachabl e and the other phase being not. In order to
have the inpurities effectively renoved, the expert is,
therefore, told to create favourabl e reducing
conditions to pronote the formation of the readily

| eachabl e netatitanate (MO0O;) structure and to mnim ze
the formati on of the anosovite/pseudobrookite (MO0sg)
structure which according to the prior art cannot be

| eached even in strong acids. This inventive concept
once being known, the netallurgist would, upon reading
the application as a whole, in particular in
conjunction with the specific exanples, and using his
basi ¢ technical know edge, be aware of the

consi derations that need to be taken into account when
attenpting to upgrade a wde variety of titaniferous
concentrates. The criteria to pay attention to include
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inter alia the types and levels of the inpurities in
the concentrate, the reduction tenperature and/or the
degree of netallisation that is achieved during
reduction. The type and anmobunt of the crystall ographic
structures formed in the reduced concentrate can be
readily determned e.g. by X-ray diffraction

measur enents which are no nore than routine for the
metal lurgical expert. It is, therefore, a
straightforward matter for a skilled person to optimn se
W t hout undue burden the process paraneters in the
reducing step in order to achieve the clained result
I.e. to encourage the formation of the netatitanate
(M0;) structure.

Al t hough the application actually reconmmends preferred
reducti on tenperature ranges and favourabl e degrees of
metallisation, a limtation to these ranges in claim1l
woul d, in the Board's view, be an unjustified
restriction of the scope of protection in view of the
wi de variety of types of titaniferous concentrate that
coul d be upgraded by the clained process.

Consequently, the requirenents of Article 84 EPC are
met .

Novel ty

Docunent D1 di scl oses a process for upgrading

titani ferous concentrates which attenpts to mnimzing
the very stable (and therefore considered as being
"unl eachabl e") anosovite/ pseudobrookite (MOs) phase
during the reducing step by addi ng chl ori des and

sul phur to the concentrate. G ven that the added

sul phur essentially reacts with nanganese to form MS,
this inpurity is not renoved in the formof a
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"inmpurity-bearing titaniferous phase" as stipulated in
claim1l of the present application. Mreover, the
process according to docunent D1 does not nention
cooling of the reduced concentrate in an oxygen-free
at nrosphere and neither do the processes disclosed in
docunents D2 and D3. Docunent D4 proposes a process of
reducing titaniferous concentrate in a fluidized bed
reactor generally below 900°C in a hydrogen cont ai ni ng
at nosphere rather than by using a solid carbonaceous
reductant at 900°C or nore as stipulated in claim1 of
the present application (see D4, page 9, lines 5 to
16). Finally, none of the processes known from
docunents D1 to D4 envisages to effectively pronote the
formation of the MO; structure.

Consequently, the subject matter of claim1l1l is novel.

The cl osest prior art; problem and sol ution

G ven that anong the cited prior art only docunment D1
pl aces a great enphasis on the consideration of the
phase structures fornmed in the concentrate after
reduction that is carried out by using a solid

car bonaceous reductant, this docunment represents the
cl osest prior art.

Starting fromthis prior art, the problem underlying
the present application resides in providing a process
of upgrading titaniferous ore which enables the
effective renoval of inpurities, essentially iron and,
nore particularly, of nanganese, nagnesi um and

al um ni um wi thout the need of using |large quantities
and hi ghly aggressive | eachate |iquors and thus
reduci ng the cost associated therewth.
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The solution to this problemconsists in concentrating
the inpurities manganese, nagnesi um al um ni um and non-
reduced iron in a specific titaniferous phase which is
readily | eachabl e due its MO; structure by selecting
the appropriate reducing conditions which encourage the
formation of this phase.

I nventive step

This solution is neither nentioned nor envisaged in the
any of the prior art processes. As is apparent from
docunent D1, page 3, line 20 to page 4, line 6, the
desired high degree of netallisation (corresponding to
the renoval of iron) when reducing ilnmenite cannot be
achi eved wi thout specific manganese bi nding additives
since the anosovite/pseudobrookite (M0s;) structure
containing iron is stabilized by nmanganese. To this
end, docunent D1 teaches the addition of chlorides and
sul phur contai ning conpounds to the titaniferous
concentrate in order to mnimse the anount of
manganese generally conprised therein. The added

sul phur is likely to react at least in part with
manganese to form MhS which can be readily renoved by
aeration or acid |leaching fromthe concentrate while
the other inpurities (M), A, residual parts of M and
Fe) are contained in the smaller titaniferous
anosovi t e/ pseudobrookite (MO0s) structure which is,
however, regarded as bei ng unl eachabl e (see D1, page 4,
lines 2 to 5; lines 27 to 31). Consequently, this

upgr adi ng process does not propose to | each the (MOs)
structure and hence falls short of renoving inpurities
ot her than iron and manganese, in particular nmagnesi um
and al um nium confined therein fromthe titaniferous
concentrate. The nost inportant aspect, however, is
that the reader of docunment D1 or any of docunments D2
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to D4 woul d not understand or expect that the
undesirable inpurities of a titaniferous ore or
concentrate can be effectively accunulated in a second,
readily | eachable netatitanate (MO;) phase rather than
i n an unl eachabl e anosovit e/ pseudobr ookite (MO0s)
structure, the nore so since the existence of the
netatitanate phase is not even renptely nentioned in

t hese docunents.

In view of the foregoing and given that there is no
prior art pointing to the clai ned approach, the concept
of allowng the inpurities to enter this netatitanate
(M0;) phase and than attacking and renoving this phase
by | eaching involves an inventive step.

O der

For these reasons it is 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 grant a patent on the basis of clains 1 to 26
according to the "main" request submtted at the ora
proceedi ngs of 8 January 2002 and a description stil
to be adapted.

The Regi strar: The Chai r man:

0249.D Y A



- 11 - T 1106/ 98

V. Conmmar e W D. Wi ld
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