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Summary of Facts and Subm ssi ons

2502.D

The appeal is fromthe decision of the Opposition
Division to revoke European patent No. 0 389 061, which
was granted in response to European patent application
No. 90 200 664. 2.

The deci si on under appeal was based on clains 1 to 47
as granted. It was held that the subject-matter of
claiml as granted | acked an inventive step. Reference
was nmade, inter alia, to the followng prior art
docunent s:

Dl1: US-A-4 446 117

D5: US-A-3 868 442

D6: US-A-3 681 013

D10: Chem stry and Industry of July 13, 1957,
pages 967-975,

D19: Light Metals 1981, pages 45-81.

Wth the statenent of the grounds of appeal, the
appel lant (proprietor) filed on 24 Cctober 1997 a new
set of clainms 1 to 47. Caim1l thereof read as foll ows:

"Process for the production of al um nium hydroxi de by
di gesting bauxite which contains alumna trihydrate
together with alum na nonohydrate, with an al kal
solution in at |east two digestion steps which are
carried out at different tenperatures and precipitating
al um ni um hydroxi de fromthe digestion solution
characterised in that the process conpri ses:
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a conbi ni ng bauxite and al kali solution having a
caustic concentration of at |east 180 gramres per litre
expressed as sodi um carbonate and digesting partly the
bauxite in the combi ned product in a first digestion
step at relatively low tenperature to yield a reaction
product ;

b separating the reaction product obtained in step a
into a liquid phase and a solids/liquid slurry w thout
di scarding a part of the bauxite after the first

di gestion step;

c conmbining |iquid phase and solids/liquid slurry
obtained in step b and di gesting the conbi ned product
in a second digestion step at relatively high

t enper at ur e;

d rel easing heat fromthe reaction product obtained
in step ¢ to preheat liquid phase obtained in step b;
e separating the reaction product after preheating
in step d into a supersaturated sodi um al um nate

sol ution and undi ssol ved materi al ;

f precipitating alum ni um hydroxide fromthe
supersaturated sodi um al unm nate sol ution obtained in
step e and separating al um ni um hydroxide to | eave a
spent |iquor; and

a recycling spent |liquor obtained in step f to step
a for use as alkali solution.™

The process according to claim1 now explicitly rel ated
to digesting bauxite containing alumniumtrihydrate

t oget her with nonohydrate, and required that no part of
the bauxite after the first digestion step was

di scarded. It was argued that D5 related to the
teachings of D6 and did not relate to the treatnent of
a bauxite containing nonohydrate. D5 provided a
solution for the problemof erosion in the indirect
heat exchangers when treating high-silica bauxite. The
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skilled person, faced with the corrosion problens in
t he high tenperature digestion of nonohydrate
cont ai ni ng bauxite, would have had no reasons to
contenpl ate the teachings of D5 and D6.

Wth a letter dated 21 August 2000, received by fax on
22 August 2000, a new set of clains 1 to 47 was
submtted as an auxiliary request. Claim1l thereof was
further limted by indicating tenperature ranges for
the two digestion steps.

The respondent (opponent) contested the appellant's
argunents and nai ntai ned that the process according to
claiml of the main request |acked an inventive step
over D5 and D6 in conbination with the conmon general
know edge in the art. Apart fromthe docunents

menti oned above, further reference was nade to the
fol |l ow ng docunents:

D11: Light Metals 1984, pages 307-324,

D18: Australian Corrosion Engineering, July 1974,
pages 13-16,

D22: Corrosion Engineering, third edition, 1986,
pages 1-92,

D24: Proceedi ngs of Conference 28 of Australian
Corrosi on Associ ation, Nov. 1988, pages 5-8.1 to

5-8. 11.

The respondent's argunments can be summarized as
fol |l ows:

The process according to claim1 of the main request
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differed fromthe process disclosed in D5 only in the
explicit requirenents that the bauxite contained

alum na trihydrate and al um na nonohydrate, that
granular material fromthe first digester was not

di scarded and that the spent |iquor used as al kal
solution had a caustic concentration of at |east

180 g/1. The teaching of D5 was neither limted to the
treatment of a specific bauxite nor to a process in

whi ch granular material fromthe first digester was

di scarded. The skilled person had no reason not to
apply the process of D5 to a bauxite conprising
nonohydr ate. Whether or not granular material was

di scarded depended upon the amount of inert material in
the bauxite; if it contained nuch inert material such
as quartz, the granular material fromthe first

di gester was discarded, if not, there was no reason to
renove solid material between the first and second

di gester. D5 disclosed a caustic concentration of about
170 g/1. In view of the general tendency in the art to
operate at hi gher caustic concentrations, the skilled
person woul d consi der slightly higher concentrations as
now cl ai mred. The process according to present claim1l
was, therefore, a normal design variation dependi ng
upon the quality of the bauxite. It was further obvious
to reduce the free soda concentration in the second
digester in order to reduce corrosion and it was well
known that the presence of aluminate fromthe first

di gester woul d reduce the free caustic concentration in
the liquor and thus its corrosivity. The problem faced
by the proprietor was essentially an erosion-corrosion
problemin the indirect heat exchangers. This probl em
was di scussed in D5 and solved by dividing the slurry
fromthe first digester into two portions, to heat
exchange only the liquid portion in the indirect heat
exchangers, to heat the solids containing portion by
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direct contact with steamand to unite both streans
before treating the conbined streans in the second

di gester. The patent in suit solved the sanme problemin
t he sane way.

The appel | ant requested that the decision under appeal
be set aside and that the patent be maintained with the
clainms 1 to 47 submtted with the letter dated

24 Cctober 1997 as main request or be nmaintained with
the clains 1 to 47 submitted with the letter dated

21 August 2000 as auxiliary request.

The respondent requested that the appeal be dism ssed.

At the end of the oral proceedings, which were held on
20 Septenber 2000, the decision was announced.

Reasons for the Decision

Mai n request

2502.D

Claim 1l of the main request has been anended with
respect to claim1l as granted in that it now explicitly
requires that the bauxite contains alumna trihydrate
together with al um na nonohydrate and no part of the
bauxite is discarded after the first digestion step.
These features are based on claim2 and page 8, lines 7
to 13 of the original application respectively and
restrict the protection conferred. The anendnents,
therefore, fulfil the requirenments of Article 123 EPC,
whi ch was, in fact, not contested.

It is undisputed that the process according to claim1l
is new It remains to be decided whether the subject-
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matter of claim1l involves an inventive step.

In the patent in suit a conventional two-stream process
is discussed, in which a slurry of the bauxite in a
part of the spent |iquor, obtained in the wet grinding
process, and the remainder of the spent |iquor are
preheat ed individually, mxed together and then

subj ected to extraction. Further according to the
patent in suit two processes are in use for extracting
al um na from bauxites containing an econom cally

wi nnabl e anount of al um na nonohydrate. In the first
process the digestion of both nono- and trihydrate is
carried out under digestion conditions suitable for
nonohydr at e-contai ning ores. In the second process the
trihydrate is first digested fromthe bauxite under

di gestion conditions suitable for trihydrate-containing
ores and the resulting residue is then treated under

di gestion conditions suitable for nonohydrate-
cont ai ning ores. The di sadvantages of these processes
are the severe erosion and/or scaling which may occur
in the case of a one stream process or the severe
corrosion which may occur in the case of a two-stream
process at high tenperature and/or high free caustic
concentration. It was an objective of the invention to
avoid the occurrence of corrosion due to heating of
strong al kali solutions (colum 1, line 57 to colum 3,
line 34).

The respondent has not contested that the said two-
stream process for treating nonohydrate containing
bauxite is state of the art, but has taken the view
that the process disclosed in D5 cones closer to the
subj ect-matter of present claiml. The Board cannot
share this view for the foll ow ng reasons.



2502.D

- 7 - T 0970/ 97

As al ready indicated above, D5 specifically relates to
the treatnment of high-silica bauxite and sol ves the
erosi on probl ens associated therewith (colum 1,

lines 49 to 55). Wth respect to the process
conditions, continuous reference is made to D6 of the
same inventor. In D6 reference is nmade to Darling Range
bauxite (colum 1, lines 23 to 32), which indisputably
is a high-silica bauxite substantially free of
nonohydr at e. The conventi onal high-tenperature

di gesters are operated at a tenperature of 290°F
(143°C) which is typical for trihydrate bauxite and not
suitable to extract nonohydrate from bauxite (colum 5,
lines 4 to 7). Also the fact that D5 does not nention
chem cal corrosion or erosion/corrosion problenms but
only erosion problens, due to the presence of abrasive
particles, is a clear indication that D5 only concerns
t he digestion of bauxite at noderate tenperatures and
caustic concentrations, not suitable to extract alum na
from nonohydrate, where chemical corrosion is not an

i ssue. The respondent's argunent that in D6 (colum 1,
lines 32 to 35) erosion problens are associated with

hi gh tenperatures so that D5 and D6, although using
different termnology relate to the sane problemas the
patent in suit, is not convincing. Said passage in D6
mentions that the erosion problemis particularly
serious in the flash-cooling section where, after
digestion at the high tenperatures and pressures, the
resulting slurry is flashed back to approxi mately

at nospheric boiling point and pressure, and that the
erosion is further accelerated due to the velocities
encountered in the flash-cooling sections. In the

Boar ds opi nion said passage in D6 teaches the skilled
person that the erosion problemis due to the high

vel ocity of abrasive particles in the flash cool ers,
which are at a tenperature below the digestion
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tenperature, ie below 143°C. It does not teach that
erosion is due to the high tenperature in the digester
To the skilled person it is evident that the erosion
probl enms nentioned in D5 and D6 are essentially
different from corrosion problens encountered in

i ndirect, tubular, heat exchangers for preheating spent
liquor to a tenperature suitable for the extraction of
nmonohydr at e, which requires tenperatures above 200°C
(see D19, paragraph above Figure Il). The Board,
therefore, holds that D5 does not only relate to
generically different subject-matter, it also does not
deal with problens associated with the high
tenperatures needed to di gest nonohydrate. D5,
therefore, is not a suitable starting point for the
eval uation of inventive step of the subject matter of
present claim1l;, see Case Law of the Boards of Appeal,
3rd edition 1998, Chapter |I-D, points 3.1 and 3. 2,
pages 111 to 113.

The process disclosed in D1 specifically relates to the
di gesti on of nonohydrate but is not closer to the

subj ect-matter of claim1 than the two-stream process
di scussed in the patent in suit, because the liquid
phase fromthe | ow tenperature digester is not directed
to the high tenperature digester

In the absence of a nore appropriate prior art docunent
the definition of the problemto be solved by the

i nvention should nornmally start fromthe problem
described in the patent in suit. In the conventional

t wo- stream process there is a high corrosion risk in

t he tubul ar heat exchangers where the spent |iquor for
the high tenmperature digester is heated. The
tenperature of the spent liquor fromthe tubul ar heat
exchangers shoul d be as high as possible to mnimze
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t he ambunt of live steamto bring the spent liquor to
its final tenperature. In agreenent with the patent in
suit, the problemunderlying the invention can be seen
to be the reduction of corrosion in the spent |iquor
heaters for the high tenperature digestion of
nmonohydrat e conprising bauxite. The patent in suit
proposes to solve this problemby a process accordi ng
to claim1, whereby the spent liquor in a first
digestion step is |oaded with alum nate and then
separated fromthe solids before it is heated to the
tenperature required for the second digestion step. In
this way the free caustic concentration of the spent
[iquor is reduced. It is, therefore, credible that with
the process according to claim1 the corrosion by the
al kaline solution in the high tenperature heaters is
reduced. This inprovenent was, in fact, not contested.
The Board is therefore satisfied that the process
according to present claim1l actually solves the above-
menti oned problem It remains to be deci ded whether the
claimed solution is obvious to a person skilled in the
art.

The probl em of corrosion by hot al kaline sol utions has
| ong been known in the art and is discussed in several
of the cited docunents.

In D10 sone aspects of the stress corrosion of steel in
caustic soda solutions is discussed. To reduce
corrosion several steel protection nethods are

nmenti oned. Changi ng the process streans is not
envisaged. In fact it is indicated that the

precauti onary neasures [agai nst caustic cracking]
depend | argely on consi derabl e nodifications of the
corrosive, which is not possible in the Bayer process
for the extraction of alumna fromthe Bauxite ore
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(page 974, right hand columm). The inportance of sodi um
alum nate and minor inpurities is said to be uncertain
and it is advised to keep the unconbi ned soda
concentration bel ow 200 to 250 g/l Na,O or the

t enperature bel ow 85°C. Thus D10 does not point to the
nodi fi cati on as now cl ai ned.

D11 and D24, both concerning corrosion in alumna
plants, nmention a relationship between corrosion and

al um nate content of the caustic liquor. According to
D11, the presence of alumna in caustic solution permt
operation at higher tenperature than normally accepted
in caustic plants (page 307). According to D24 the

addi tion of sodiumalumnate to the sodi um hydroxi de
reduced the rate of corrosion (page 5-8.2). They
contain, however, no neasures how to change the process
in order to increase the alum nate content of the spent
liquor. An increase by directing the spent |iquor
through a first | ow tenperature digestion step and
separation of the liquor fromthe slurry |eaving the
first digester, as now clainmed, is not suggested.

D19 conprises a literature survey of the major chem cal
reacti on processes in digestion and slurry hol ding and
a derivation of reactor design based on these studies
as well as on plant tests. It does, however, not

di scuss the corrosion problem and does not disclose a
specific plant structure. D19, therefore, cannot
provide to the skilled person any incentive for the

cl aimed solution of the corrosion problem

D18 concerns corrosion evaluation and control in a
caustic environnment. As pointed out by the respondent,
it conprises in the abstract on page 13 the general
statenent that corrosion and associ ated erosion takes
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various forms within a caustic environnent, due to
changi ng tenperatures, materials of construction, and
cl eaning and scale formation effects. It indicates that
control of stress corrosion type failures should start
at the design stage and continue throughout the
manuf act ure and operati on phases but does not provide
concrete nodifications of existing plants. The
respondent referred to D18 and D22 to show t hat
corrosion and erosion are associ ated probl ens, so that
a skilled person faced with corrosion problens wll

al so take into consideration docunents relating to
erosion such as D5 and D6. As already indicated above,

t he Board agrees that erosion enhances corrosion, but
holds that in a situation were erosion does not play a
role, such as in the tubular heaters in the high
tenperature two-stream process, the skilled person had
no reason to take into consideration docunents
specifically related to erosion problens such as D5 and
D6. The Board does not exclude that the skilled person,
trying to solve a corrosion problemin the tubular
heaters of the high tenperature two-stream process, was
aware of D5 and D6, but is of the opinion that, for the
reasons set out above, he would not have had any
incentive to use features disclosed therein for solving
this particular corrosion problem

D1 di scl oses a doubl e digestion process for nonohydrate
cont ai ning bauxite to reduce iron contam nation. In
order to reduce erosion in the tubular heaters, it is
proposed to discard a granular residue after the | ow
tenperature digestion step. Contrary to present

claiml, the liquid portion of the slurry |eaving the

| ow tenperature digester is not used in the high
tenperature digestion step. Thus Dl clearly teaches
away fromthe present process.
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The ot her docunents cited during the opposition and
appeal proceedi ngs do not disclose any nore rel evant
subject-matter. There is thus no need to discuss them
here in detail. In sumary, therefore, none of the
docunents put forward by the respondent points to the
solution of the corrosion problemas now cl ai ned.

The Board cannot accept the respondent’'s argunent that
all the process features of claim1l being known in the
art, the skilled person nust be free to adapt existing
processes to the special circunmstances required for a
specific bauxite by introducing any such known features
wi t hout bei ng hindered by patent protection. In the
Board's view, inventions frequently relate to new
conmbi nations of existing elements; only in rare cases
are conpl etely unknown el enents introduced. Wether
patent protection for a new conbination of elements is
justified depends only upon the question whether this
new comnbi nati on was obvious to the skilled person
trying to solve an existing technical problemor not.
It follows fromthe above that the new conbination of
process steps and conditions in the process according
to present claim1l was not obvious to a person skilled
in the art. The Board, therefore, holds that for the
subj ect-matter of present claiml patent protection is
justified.

Confirmation of the considerations set out above is to
be seen in the circunstance that, although the
corrosion problens in the tubul ar heat exchangers
operating at high tenperatures were known at | east
since 1974 (D18) and that a part of the solution was
known since 1975 (D5), the features disclosed in D5
have not been applied to solve these known problens in
a high tenperature two-stream process for digesting
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bauxi te contai ni ng nonohydrate until 1989, the priority
year of the patent in suit, despite extensive research
during the internedi ate period.

14. Claims 2 to 47 are dependent upon claim1l. The subject
matter of these clains thus involves an inventive step

for the sane reasons as given above for claim1l1l. The
mai n request is therefore 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 maintain the patent on the basis of clains 1
to 47 filed on 24 Cctober 1997, a description to be
adapted and Figures 1 and 2 as granted.

The Regi strar: The Chai r man:

S. Hue R Spangenberg
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