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Summary of Facts and Subm ssi ons

1371.D

This appeal is fromthe decision of the Exam ning
Division to refuse European patent application

No. 92 902 245.7 relating to sol vated nesophase pitches
for lack of novelty, since the carbon artifacts or

fi bers according to the then pending ains 16 to 20
coul d not be distinguished fromthose carbon fibers

whi ch according to the application in suit were known
in the art. No particular prior art docunent was cited
by the Exam ning Division.

During the appeal proceedings, the Appellant submtted
several anmended sets of clainms as new requests, the
mai n anmendnment being the replacenent of the terns
"carbon artifacts" and "carbon fibers"” by "pitch
artifacts" and "pitch fibers" respectively.

Oral proceedings were held before the Appeal Board on
18 May 2000, in the course of which the Appellant
submtted one single request (referred to here as the
anmended main request) on the basis of an anended set of
20 clainms. The independent clains read:

"1. Sol vated nesophase pitch conprising a solution of
sol vent in nmesogens, pseudonesogens or a m xture

t her eof wherein the sol vated nesophase pitch is at

| east 40 vol unme percent optically anisotropic and
wherein the sol vated nesophase pitch nelts at | east
40°C | ower than the nmesogen conponent, or where the

sol vat ed nmesophase pitch contains pseudonesogens,
wherein the sol vated nesophase pitch nelts or fuses and
t he pseudonesogens do not.
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9. A nmethod for form ng a sol vated nesophase pitch as
defined in Cdaim1l1 conprising: (1) combining a

car bonaceous aromatic isotropic pitch containing
nmesogens, pseudonesogens or a m xture thereof and
aromatic oils with a solvent; (2) applying sufficient
agitation and sufficient heat to cause the insol uble
materials in said conbination to form suspended |iquid
mesophase droplets; and (3) recovering the insol uble
materials as solid or fluid sol vated nesophase pitch

14. A nethod for recovering sol vated nesophase pitch
as defined in Caim1 from pseudonesogen conpri si ng:
(1) conmbining a carbonaceous aromatic pitch containing
sai d pseudonesogens with a solvent; (2) applying
sufficient heat to cause the insolubles to form
suspended |iquid sol vated nmesophase droplets or
suspended nesophase solids; and thereafter, (3)
recovering the separated insolubles, as fluid solvated
mesophase pitch, or solid particles which upon further
heating formfluid solvated nmesophase pitch

15. A pitch fiber whenever prepared by |oss of solvent
from sol vat ed nmesophase pitch as defined in any of
Clainms 1 to 8, said fiber having an oriented nol ecul ar
structure and having the property w thout having been
oxi datively stabilised and w thout subsequently being
oxi datively stabilised, of not fusing when raised to a
t enper at ure above 400°C

16. A pitch fiber whenever prepared from sol vat ed
nmesophase as defined in any one of Clains 1 to 8, said
fi ber having an oriented nol ecul ar structure and havi ng
the property w thout having been oxidatively
stabilised, of either oxidatively stabilising in
reduced tinme as conpared to pitch fibers formed from
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non- sol vat ed nmesophase pitch having the sane
preparation tenperature or of not requiring a fusion
preventing stabilization step.

18. A nethod for preparing pitch fibers conprising:
(1) conmbining and/or formng a mxture of a

car bonaceous aromatic pitch containing nesogens or
pseudonesogens and aromatic oils with a solvent; (2)
applying agitation and sufficient heat and pressure to
cause the insoluble materials in said conmbination to
form suspended |iquid sol vated nmesophase pitch droplets
under solvent supercritical conditions of tenperature
and pressure; and (3) effecting phase separation of the
sol vat ed nmesophase pitch fromthe sol vent solution
under solvent supercritical conditions of tenperature
and pressure; and (4) spinning the solvated nesophase
pitch directly into pitch fibers or fibrils."

The followng prior art had been cited in the
| nternati onal Search Report:

(1) EP-A-0 072 242;

(2) EP-A-0 026 647; and

(3) US-A-4 277 324,

The Appellant cited inter alia the follow ng docunent:

(4 WC Stevens, R J. D efendorf: "Thernosetting of
Mesophase Pitches |: Experinmental” in CARBON ' 86,
4th International Carbon Conference, Baden-Baden
30 June to 4 July 1986; Proceedings; Arbeitskreis

Kohl enst of f der deutschen kerani schen Gesel |l schaft
e. V..
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The Appel lant argued in essence that the pitch fibers
as now clainmed in Clainms 15 to 17 were self-stabilizing
and coul d be carboni sed w thout any need for an

oxi dative stabilisation step. By contrast, known pitch
fibers or artifacts, e.g. those nmentioned in the prior
art cited in the International Search Report, required
oxi dation bringing about a weight gain resulting from
the attachnent of oxygen to the product. In this
context, reference was nmade inter alia to docunent (4).

The Appel |l ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the anmended mai n request.

Reasons for the Deci sion

1371.D

Amendnents (Articles 123(2) and 84 EPQC)

The amended clains are supported by the clainms as
originally filed in conmbination with the follow ng
passages of the original description of the application
in suit:

Concerning all clains:

The application in suit exclusively relates to
nmesophase pitch obtained from carbonaceous pitch where
t he nesophase form ng nesogens are predom nantly
aromatic nol ecules (page 1, lines 8 to 14, page 3,
lines 17 to 22 and page 4, lines 6 to 10, page 5,

line 20 to page 6, line 3 and page 13, lines 24 to 27).
By contrast, the clains as originally filed all use the
term "nesophase” alone. This term however, inits
general ly accepted neaning, inplies any liquid crystal
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mat eri al independent of its conposition (docunment (2),
page 2, lines 3 to 5). In order to find support in the
description (Article 84 EPC) all clainms have,
t herefore, been restricted to nmesophase pitch.

Concerning Clains 1 and 9:

The inclusion of the term"or a mxture thereof" finds
support on page 19, lines 3 to 5 of the application as
originally filed.

Concerning Caim7:

The added feature "optionally adm xed with heptane" is
based on the disclosure on page 18, lines 13 to 25 of
the application as originally filed.

Concerning C ai m 8:

Bei ng one specific conmpound within the group of

hal ogenat ed benzenes nentioned in aim?7, the
particul ar enbodi nent of "chl orofl uorobenzene" has been
excised fromoriginal Aaim7 and fornmulated in the new
dependent claim8 in accordance with Article 84 and

Rul e 29(4) EPC.

Concerning C aim9:

The new wording of step (3) in Claim9 reading
"recovering the insoluble materials as solid or fluid
solvated ..." is disclosed on page 25, lines 26 to 27

of the application in its original version.

Concerning Clainms 11 and 18:
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The application in suit contains no clear definition of
the term "near supercritical conditions". Therefore the
cl ai mrs have been restricted to performance "at" or
"under supercritical conditions” in order to conply
with the requirenents of Article 84 EPC

Concerning Clainms 15 to 19:

According to page 17, line 25 to page 18, line 12 in
conmbi nation wth page 27, line 21 to page 28, line 12
the term "carbon fibers"” as used in original Cains 15
to 18 denotes the fibers produced fromthe sol vated
mesophase pitch after renmoval of the solvent but before
carbonisation. It is, therefore, equivalent to the term
"pitch fibers" as now used in the correspondi ng new
Clains 15 to 19.

Concerning Clainms 15 and 16:

The features "w thout having been oxidatively
stabilised" in new Clains 15 and 16 and "w t hout
subsequent|ly being oxidatively stabilized" in new
Claim 15 are based on the term"w thout oxidative
stabilization” in original Caim15. They define the
pitch fibers as spun fromthe sol vated nesophase under
| oss of solvent which have not been subjected to

oxi dative stabilisation and, for carbonisation, need no
or only reduced oxidative stabilization as conpared to
non-stabilised prior art pitch fibers. Basis for this
definition can be found in the description as
originally filed, on page 23, line 19 to page 24,

line 6 and page 27, line 21 to page 28, |ine 23,

Concerning C ai m 20:
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Being a particul ar enbodi mrent of the nethod of Claima?9,
Claim 20 has been nade dependent thereon. Further, the
inclusion of the term"over a sufficient period" is
based upon the disclosure on page 40, lines 12 to 16 of
the description as originally filed, where it is stated
that a settling period is required for the mxture to
equilibrate and settle.

In summary, the Board concludes that no objections to
t he amended clains arise under Articles 123(2) and 84
EPC.

Novel ty

Clains 15 to 17

Ref usal of the application was based on the reason that
the carbon fibers of the then pending Clainms 16 to 20
were not distinguishable fromprior art carbon fibers.

The corresponding new Clainms 15 to 17 in the anmended
version define the fibers as spun from sol vat ed
mesophase pitch in their particular condition before
car boni sation when they are still in pitch form Wile
docunents (1) to (4) all describe pitch conpositions
suitable for carbon fiber production (see docunent (1),
page 2, lines 10 to 26; docunent (2), Caim5 and
Exanpl e 5; docunent (3), colum 7, lines 9 to 12 and
docunent (4), page 37 "Experinmental Procedure"),
docunent (1) is silent as to any particular method of
formng and treating the fibers and docunment (3) nerely
indicates that the fibers are spun fromthe
neonmesophase forner fraction of the pitch which was
obtained in dried form (colum 8, lines 58 to 63 and
colum 9, lines 9 to 11).
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Docunent (2) however discloses that the fibers are spun
fromnolten or softened nmesophase pitch and then

t her nroset before carbonisation by heating themin air
at 2°C per mnute to about 375°C (page 2, line 26 to
page 3, line 5 page 6, lines 1 to 10 and Exanple 5).

This kind of process is discussed in nore detail in
docunent (4), where it is stated that pitch fibers
obt ai ned from nmesophase by nelt-spinning require

t hernosetting by heating in air or oxygen to prevent
nmel ti ng upon carboni sation (page 37, first and third
par agr aph). Experinmental studies show that such

t hernosetting is acconpanied by a weight gain as a
function of time (page 37, fourth paragraph) due to the
attachnment of oxygen (page 38, second paragraph).
Docunent (4) further indicates that the fibers
generally require a weight gain of about 6%to be
sufficiently stabilized for carbonisation (page 38,
third paragraph).

The Appellant submtted that - contrary to the process
of the state of the art - no significant weight gain by
oxi dation takes place during the spinning of pitch
fibers fromthe sol vated nesophase according to the
application in suit. The prior art on file does not
contradict this argunment and the Board has no ot her

rel evant information at its disposal. The Board

t herefore concludes that the fibers of Clains 15 to 17
actually differ fromthe prior art nmelt-spun fibers
both before and after thernpbsetting in that they
exhibit the properties either of not fusing and
stabilizing in reduced tine or of not being oxidised to
a consi derabl e extent such as required by a weight gain
of 6%
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The subject-matter of Clains 15 to 17 is, therefore,
considered to be novel over the cited prior art.

Clains 1, 9, 14 and 18

In the application in suit it is stated that "sol vated
nmesophase is forned as an internmedi ate during sol vent
fractionation of nesogen (or pseudonesogen) containing
soaked pitches" (page 24, lines 25 to 27). This
statenment does not, however, clearly and unanbi guously
inply the two alternative enbodi nents of present
Caim1, nanely that such internedi ate sol vated
mesophase pitch fractions are at |east 40 vol une
percent ani sotropic and exhibit a nelting point
depression of at |east 40°C as conpared to the nesogen
conponent contained therein or that said fractions
contain infusible pseudonesogens as defined in the
application in suit (page 5, lines 14 to 19). Since
none of the prior art docunents relates to or discloses
sol vat ed nmesophase pitch, and in the absence of any
further information concerning the conposition of said
intermedi ate pitch fractions, the solvated nesophase
pitch according to Claim1lis, therefore, not
anticipated by the prior art.

The sanme applies to Cains 9 and 14 which relate to

met hods of form ng and recovering sol vated nesophase
pitch according to these two alternative enbodi ments of
product Claim 1, because processes for obtaining novel
products nust thensel ves al so be novel.

Li kew se, the process of Claim18 is not anticipated by
the prior art which does not nention any spinning from
a sol vat ed nesophase pitch
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Consequently, in agreenment with the position of

Exam ning Division which did not object to the then
pendi ng correspondi ng i ndependent cl ains, the Board
acknow edges the novelty of the subject-matter of these
remai ni ng i ndependent cl ai ns.

Dependent Clainms 2 to 8, 10 to 13 and 19 to 20 are
directed to specific enbodi nents of the subject-matter
of the respective independent clains and are,
therefore, also considered to be novel.

| nventive step

The Board further agrees with the Exam ning Division's
positive findings concerning inventive step. In
particular, it is agreed that the technical problem as
di sclosed in the application in suit was to overcone

t he existing drawbacks of prior art mesophase pitch
fibers, nanely the requirenent for an expensive
oxidative treatnment for stabilising the pitch fibers to
render theminfusible prior to carbonisation (see

page 2, line 26 to page 3, line 14). The solution to
this problem consists in providing the sol vated
nmesophase pitch according to Caiml and pitch fibers
produced therefromin accordance with Clains 15 and 16
as well as in appropriate nethods for preparing these
products (Clains 9, 14 and 18).

In the application in suit it is stated that the

sol vat ed nmesophase can becone unnel table on | oss of
solvent and that fibers spun from sol vated nesophase
wi |l not fuse above 400°C even wi thout oxidative
stabilisation (page 23, line 27 to page 24, line 4 and
page 28, lines 7 to 12). These statenents are
corroborated in particular by exanples 8 and 10
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i ndicating that fibers containing el ongated nesophase
structures of 85% ani sotropy can be prepared and t hat
t he nesophase pitch is at |east partly self-
stabilising. Since no information to the contrary is
avai |l abl e, the Board is satisfied that the clained
subj ect-matter solves the existing technical problem

None of the prior art docunents on file contains
anyt hi ng suggesting that pitch fibers should be
directly spun from sol vated nmesophase pitch or even

t hat such solvated pitch could be useful for inproving
prior art processes for manufacturing carbon fibers.

Therefore, the Board concludes that the solution of the
exi sting technical problemas clained in the
application in suit was not obvious fromthe prior art
docunents on file, either alone or in conbination, but
rather that it involves an inventive step and, hence,
conplies with the requirenents of Article 56 EPC

For these reasons it is decided that:

1

1371.D

The deci sion under appeal is set aside.

The case is remtted to the Exam ning Division with an
order to grant a patent on the follow ng basis:

d ai ns: Clains 1 to 20 as contained in the
anended mai n request;

Descri ption: To be adapted thereto;
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Dr awi ngs: Figures 1 to 19 as published.
The Regi strar: The Chai r man:
M Hoer nel | P. Krasa

1371.D



