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Summary of Facts and Subm ssi ons

1140.D

Eur opean patent No. 0 353 837 (application

No. 89 303 952.9) was revoked by decision of the
Qpposition Division, on the ground that its subject-
matter | acked an inventive step within the neani ng of
Article 56 EPC.

The Opposition Division in its decision also ruled that
the addition of anmmonia, albeit not disclosed in the
patent, certainly was an essential prerequisite to
carry out the invention. Since the patent however

menti oned that amm ne conpl exes of nickel and magnesi um
or zinc should be produced first, for which the skilled
person knew t hat ammoni a was necessary, and since
furthernore the necessity of addi ng ammoni a coul d be
derived fromthe discussion of the prior art in the
patent, the Qpposition Division did not endorse the
opponents' objection under Article 100(b) EPC that the
patent did not disclose the invention in a manner
sufficiently clear and conplete for it to be carried
out by a person skilled in the art (see point 5 of the
reasons).

The appel |l ant (proprietor of the patent) |odged an
appeal agai nst the decision revoking the patent.

Oral proceedings were held on 17 March 1999, at which

t he appel l ant requested that the decision under appea
be set aside and that the patent be nmintained on the
basi s of anmended cl ains presented as his main, first
auxiliary and second auxiliary requests with his letter
dated 17 February 1999.
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The respondents (opponents) requested that the appea
be di sm ssed.

Clains 1 and 2 of the appellant's nmain request read as
fol | ows:

"1. A nickel electrode including active materi al

obt ai nabl e by the nethod of claim2, conprising nicke
hydr oxi de powder with zinc or magnesiumin solid
solution in crystals of said nickel hydroxide, the zinc
or magnesi um being present in the range of 3 to 10 wt%
or 1 to 3 w% respectively, and the pore size within

t he powder being no greater than 3nmin radius and the
total pore volune, when cal cul ated froma desorption
side of the nitrogen adsorption isotherm being |ess

t han 0. 05 cn¥/ g.

2. A met hod of nmaking active material for a nickel
el ectrode, the active material conprising nicke
hydr oxi de powder containing zinc or magnesiumin solid
solution in crystals of the nickel hydroxide, and the
zinc or magnesi um being present at from3 to 10 wt % or
1 to 3 wt%respectively, the nmethod conpri sing

addi ng ammoni um sul phate to an aqueous sol ution of
sul phates of nickel and the appropriate small anount of
zinc or magnesium form ng anmm ne conpl ex ions thereof,
and

addi ng aqueous sodi um or potassi um hydroxide to
bring the pHto a pH between 11 and 13 and deposit the
ni ckel hydroxide crystals at said pH, by dropping the
solution of conplex ions into the aqueous hydroxi de;

the pore size in the resulting powler being no
greater than 3nmin radius and the total pore vol une,
when cal cul ated fromthe desorption side of the
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ni trogen adsorption isotherm being |ess than
0.05 cn¥/g. "

Caiml of the appellant's first auxiliary request
reads as foll ows:

"1l. A nickel electrode including active materi al
conprising nickel hydroxide powder with zinc or
magnesiumin solid solution in crystals of said nicke
hydr oxi de, the zinc or magnesi um being present in the
range of 3 to 10 wt%or 1 to 3 w% respectively, and
the pore size within the powler being no greater than
3nmin radius and the total pore volune, when
cal cul ated froma desorption side of the nitrogen
adsorption isotherm being less than 0.05 cn¥ g,

sai d powder bei ng obtai nabl e by a nethod
conpri si ng:

addi ng ammoni um sul phate to an aqueous sol ution of
sul phates of nickel and the appropriate small anount of
zinc or magnesium form ng anmm ne conpl ex ions thereof,
and

droppi ng the solution of conplex ions into aqueous
sodi um or pot assi um hydroxi de to deposit the nicke
hydr oxi de crystals therein at a pH between 11 and 13."

Clains 1 and 2 of the appellant's second auxiliary
request read as foll ows:

"1. A nethod of making active material for a nickel

el ectrode, the active material conprising nicke

hydr oxi de powder containing zinc or nmagnesiumin solid
solution in crystals of the nickel hydroxide, and the
zinc or magnesi um being present at from3 to 10 wt % or
1to 3 w%respectively, the nethod conprising
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addi ng ammoni um sul phate to an aqueous sol uti on of
sul phates of nickel and the appropriate small anount of
zinc or magnesium form ng amm ne conpl ex ions thereof,
and

addi ng aqueous sodi um or potassi um hydroxi de to
bring the pHto a pH between 11 and 13 and deposit the
ni ckel hydroxide crystals at said pH by dropping the
sol ution of conplex ions into the aqueous hydroxi de;

the pore size in the resulting powder being no
greater than 3nmin radius and the total pore vol une,
when cal cul ated fromthe desorption side of the
nitrogen adsorption isotherm being |ess than
0. 05 cnv/ g.

2. A ni ckel electrode conprising a porous al kaline-
proof netal substrate used as a current collector and a
paste, which is |oaded into the electrode, a principle
conponent of the paste being active material attainable
by the nethod of claim1l1, wherein a snmall anount of
cobalt exists in solid solution in the active materi al
in addition to the zinc or magnesi um by neans of

di val ent cobalt conpound, which forns cobalt conpl ex

i on when di ssolved in al kaline agqueous sol ution, added
to the active nmaterial powder in a range of 5 to

15 wt % and wherein conductive additives are not

i ncl uded, the conductivity between the netal substrate
and particles of the active material being
substantially maintained only by virtue of the cobalt
conmpound additive."

The appellant's argunents in support of the

adm ssibility of his requests, as far as they relate to
the question of the sufficiency of the disclosure of
the invention in the patent, can be summari sed as
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foll ows.

An active material for a nickel electrode in accordance
Wi th the present invention is produced in a two-stage
process, which essentially conprises the form ng of
anm ne conpl ex ions of nickel and zinc or magnesi um
foll owed by the deconposition of the conplex ions by
precipitation in a hydroxide solution to forma
precipitate at a controlled pH of between 11 and 13.
Wth respect to the first step, the patent explicitly
di scl oses the addi ng of amonium sulfate to a solution
of nickel and zinc or magnesiumsulfates, and it al so
expresses the functional target consisting in
stabilizing ions of nickel and zinc or magnesi um as
amm ne conpl ex ions.

Amm ne conpl ex i ons however are anongst the best known
conpl exes, they have al ready been used in the

manuf acturi ng of nickel electrodes, as acknow edged in
the introduction of the patent, and they can be easily
identified by their characteristical blue colour. The
skill ed person would i medi ately recogni se that the
presence of ammonia is absolutely necessary to form

t hese conpl ex ions, and that such ammoni a can be

obtai ned by sinply raising the pH of the acqueous
solution into which anmmoni um sul fate has been added.

This is acknow edged in particular by the declarations
by Prof. Kihara, Prof. Nagaosa and Dr OGshitani as filed
wWth the letter dated 17 February 1999.

The quantities of the reagants are easy to determ ne,
knowi ng in particular the coordination nunbers for
conpl exi ng. The concentration of the various salts in
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the solution is not critical, and the admttedly huge
anount of ammoni um sul fate envi saged by Prof. Kihara
woul d not inpede the formation of the desired conpl ex

i ons.

Anyway, the invention would still have worked, had the
skilled person m sunderstood the patent and directly
added anmmonia to the solution instead of raising its
pH

The appell ant at the oral proceedings al so denonstrated
the formati on of amm ne conpl ex ions of nickel by
addi ng hydroxi de solution to a sulfate solution forned
by m xi ng 3M ammoni um sul fate solution to 1M nicke

sul fate solution. The procedure actually produced
precipitation of nickel hydroxide, but the appellant

i ndi cated that this was accidental, and that the
precipitate could anyway be easily renoved fromthe
solution before further processing. Thus, the skilled
person using only common general know edge woul d have
had no difficulty to carry out the invention on the
basis of the information given in the patent.

The respondents contested these subm ssions.

They stressed in particular that the explanations

of fered by the appellant at various stages of the
procedure had undergone consi derabl e evol ution. The
appellant in his response dated 7 Decenber 1995 to the
noti ce of opposition first suggested that the
respondents in their experinents had wittingly sel ected
non-optimal process paraneters to denonstrate that the
exanples given in the patent did not work. In his

| etter dated 18 March 1996 the appell ant then contended
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that the respondents had not added sufficient amoni a
to the sulfate solution. The appellant's interpretation
of the patent to the effect that it would clearly teach
the skilled person to provide al kaline conditions for
the conpl exing step was not proposed until a |ate stage
of the appeal procedure.

The respondents al so submtted that the purely

t heoretical exanple given in the declaration by

Prof. Kihara would in fact lead to a classical nicke
hydr oxi de precipitate, as was evidenced by the
declaration by Dr. Bernard filed with the letter dated
12 March 1999.

Reasons for the Deci sion

1

1140.D

The appeal is adm ssible.

Sufficiency of the disclosure

The respondents at the oral proceedi ngs expressed their
doubts that the clains on file, and the anendnents
brought to them actually net the requirenments of
Articles 84, 123(2) and 123(3) EPC, and they insisted
that these issues should be exam ned and settl ed even
bef ore considering the question of the sufficiency of

t he di scl osure.

In the Board's view, however, the sets of clains of the
appel lant's main, first and second auxiliary requests
all conprise an independent product claimdirected to a
ni ckel el ectrode including active material conprising
ni ckel hydroxi de powder with zinc or magnesiumin solid
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solution in crystals of said nickel hydroxide, the zinc
or magnesi um being present in the range of 3 to 10 W%
or 1 to 3 w% respectively, and the pore size within

t he powder being no greater than 3nmin radius and the
total pore volune, when cal cul ated froma desorption
side of the nitrogen adsorption isotherm being |ess
than 0.05 cn¥/g (see claim1 of the main and first
auxiliary requests and claim2 of the second auxiliary
request in conjunction with claim1 to which it

refers).

Thus, the question whether the disclosure of the
invention in the patent is sufficiently clear and
conplete to allow a person skilled in the art to obtain
such nickel electrode as defined in any of the above
sets of clainms is certainly a central issue in the
assessnent of the allowability of all of the
appel l ant's requests, which can be exam ned first,

I ndependently of any formal objections which the
respondents nay wi sh to rai se against further aspects
of the clains.

The description of the patent discloses the
manuf acturing of the above nickel electrode by
reference to two enbodi nents.

The first enmbodinent is described in colum 4, |ine 57
to colum 5, line 12:

"Amonium sul fate is added to aqueous sol ution of

ni ckel sulfate to which a small anobunt of zinc sulfate
was added to stabilize ions of nickel and zinc anm ne
conpl ex ions.
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This solution is dropped into agqueous sodi um hydroxi de
solution, while rapidly stirring it, to gradually
deconpose the conplex ion and thus deposit and grow

ni ckel hydroxide particles including the zinc in a
solid solution state. This deposition is gradually
perfornmed in the weak al kaline solution of about pH 11
- 13 and at a tenperature of about 40 - 50°C. Dependi ng
on the pH of the deposition solution, nickel hydroxide
particl es having various characteristics can be

obt ai ned. "

The second enbodi nent, described colum 9, lines 25 to
39, is distinguished fromthe first enbodi nent only by
the use of nagnesiuminstead of zinc.

The description does not offer any further details of
t he manuf acturing processes.

The respondents submtted that the described processes
nei ther achieved the formati on of internedi ate anm ne
conpl ex ions, nor the deposition of a dense nicke

hydr oxi de material, as was evidenced by test results
produced with the notice of opposition dated 24 Apri
1995.

The appellant for his part admtted that the exanples
in the description do not actually result in the
clainmed material. The skilled person woul d however have
easily recogni sed that the described processes can only
achi eve formation of anm ne conplex ions in the aqueous
solution of anmmoni um nickel and zinc or nagnesium
sulfates if the solution is rendered weakly al kali ne.
Achi eving the clainmed product did not require anything
ot her than this obvious adaptation of the processes as
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actual ly disclosed in the patent, the choice of the
proper quantities and concentrations of the reagents
not being critical by itself.

The Board in this respect however first observes that
the description of the present patent only offers few
details of the processes neant to achi eve the cl ained
product, and that it lacks in particular any exanple of
the required quantities and concentrations of the
various reagents involved in the process. Such scant

di scl osure, in conjunction also with the long tine
needed for the deposition and grow ng of nicke

hydr oxi de fromthe solution of sulfates as dropped into
aqueous sodi um hydroxi de sol ution and the conplexity of
t he measurenments and cal cul ati ons from a desorption
side of the nitrogen adsorption isothermas are
necessary to ascertain whether the pore size and total
pore volune of the powder obtained neet the limts set
out in the clains, would already have inposed a
significant burden on the skilled person striving to
carry out the invention, even if the description had
not failed to indicate how the amm ne conpl ex ions of
ni ckel or zinc or magnesiumwere to be obtained. Wth
respect to the tinme required for a single experinent,
attention is drawn to the only exanple provided by the
appel lant in the opposition or appeal procedure of
experinmental conditions |eading to the clained
material, as given in the paragraph "Experinental
Conditions" of his letter dated 18 March 1996,
according to which the dropping procedure was stopped
after 24 hours and the slurry thus forned still had to
be filtered, washed and dri ed.

In these circunstances, the skilled person would not in
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the Board' s opi nion have easily recognised that his
failure to produce the desired material was to be

ascri bed to any reason other than an incorrect

sel ection of the process conditions. Incidentally,

I mproper regulation of the process conditions was al so
the only explanation offered by the appellant in his
response dated 7 Decenber 1995 to the opponents' notice
of opposition. The appellant admttedly | ater changed
his argunmentation, submtting instead that the process
conditions were not critical, but he did not submt any
evidence to this effect.

Wth respect to the appellant's argunent that the
skill ed person on a proper interpretation of the
description of the patent woul d have easily recogni sed
the need for the aqueous solution of nickel and zinc or
magnesi um sul fates wi th added ammoni um sul f ate bei ng
rendered weakly al kaline, and that the use of such
weakly al kal i ne solution would have i mediately led to
the desired material, the Board observes that the
appel l ant's defence in the whol e opposition procedure
was actually based on the quite different argunent that
what was clearly needed to performthe described
process was an addition of amonia to the sol ution of
sul fates. The only experinental data ever provi ded by
the appellant, as given in his letter dated 18 March
1996, exclusively refer to the addition of a non-
specified quantity of anmmoni um sul fate and aqueous
amonia to 2M nickel sulfate including 0.1 M zinc

sul fate to produce the required nickel -amm ne conpl ex.

The appel l ant did not however produce any experi nental
data to establish that additional ammonia can be
di spensed with altogether in case amoniumsulfate is
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added to a weak al kaline solution of sulfates of nicke
and zinc or magnesium In this respect, the

decl arations by Prof. Kihara, Prof. Nagaosa and

Dr GCshitani as filed with the appellant's |etter dated
17 February 1999, which is about 10 years after the
filing date of the patent and in full know edge of the
probl em posed by the description and, possibly, of the
| at est devel opnents of the invention, in broad terns
nmerely descri be procedures which they think the skilled
person woul d have automatically foll owed but they do
not in any way denonstrate that such procedures woul d
al so have actually resulted in the clainmed product.

Concerning the declaration by Prof. Kihara, which is
the only one to conprise quantitive details of a
process supposed to achieve an amm ne conplex in an

al kaline solution at a pH of about 10, the respondents
poi nted to an excessive anpbunt of ammonium sulfate to
be added to the solution, and, on the basis of a
declaration by Dr Bernard filed with the letter dated
12 March 1999, they submitted that a substantial anmount
of classical nickel hydroxide would precipitate before
conmpl exi ng of the nickel and zinc ions present in the
sol ution could occur. The appellant in this respect
accepted that in the proposed process a substantia
guantity of ammonium sul fate would sinply be |ost, but
he contested that any premature precipitation of nicke
hydr oxi de woul d substantially conpete with the

conpl exi ng reaction. The experinent conducted by the
appel lant in the oral proceedi ngs however showed that,
at | east under uncontrolled conditions, such
undesirabl e precipitation of nickel hydroxide could

i ndeed occur even at a |lower pH, which could in effect
deter the skilled person fromfollow ng the route
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proposed by the appel |l ant.

Finally, the Board also notices that the Qpposition

Di vision's conclusion that the invention was
sufficiently disclosed in the patent was based on the
assunption that the skilled person would proceed to the
manuf acturing of the clainmed nmaterial by addi ng anmoni a
to the solution of amoni um nickel and zinc or
magnesi um sul fates di sclosed in the patent (see point 5
of the reasons). Such procedure woul d however in the
Board' s opi ni on not be consistent with the overal
teaching of the present patent, which indeed presents
the invention as a deviation fromthe prior art nethod
i n which amm ne conplex ions are stabilised from an
amoni a aqueous sol ution (see the paragraph bridging
columms 1 and 2 of the description). The addition of
amoni a woul d not be consistent either with the
necessity of providing anmoni um sul fate as enphasi sed

t hroughout the description, since amonium sulfate
woul d then be clearly superfl uous.

The option of addi ng ammoni a t hus not bei ng supported
by the general teaching of the description, it cannot
in the Board's view be validly relied upon to establish
the sufficiency of the disclosure.

For these reasons, the European patent in the Board's
opi ni on does not disclose the invention in a manner
sufficiently clear and conplete for it to be carried
out by a person skilled in the art within the neaning
of Article 100(b) EPC, which prejudices the maintenance
of the European patent in any of the versions proposed
by the appellant in accordance with his main, first

auxi liary and second auxiliary requests.
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For these reasons it

The appeal is dism ssed.

The Registrar:

P. Martorana

1140.D

I s decided that:

The Chai r man

E. Turrini
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