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Summary of Facts and Submn ssions
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The appeal is directed against the decision of the

Exam ning Division to refuse European patent
application No. 93 921 431.8. The reason given for the
refusal was that the clained subject matter according
to the main request and five auxiliary requests | acked
an inventive step (Article 56 EPC) and did not neet the
requi renments for clarity pursuant to Article 84 EPC

Ref erence was nmade in the decision to the docunents

D1: EP-A1-0 042 509

D2: EP-A2-0 328 990

On appeal, the appellant filed anended sets of clains
and requested that the decision under appeal be set
aside and a patent be granted with these cl ai ns.

In support of inventive step, the appellant draws
attention to the features which relate to the discharge
of the water vapour evaporating fromthe contam nated
material to the atnosphere as opposed to the
condensation of water vapour and the discharge of the
contam nat ed condensate. Hence, there is - according to
the clai ned process - no need to handle and purify a
contam nated liquid waste material prior to di sposal

As to the clainmed apparatus, the appellant points out
that the transportabl e decontam nati on device
represents a relatively sinple and i nexpensive facility
whi ch coul d be nounted on a self-propelled vehicle or
truck so that it can be conveniently transported to a
contam nated site by the vehicle, having regard to the
fact that it is nore efficient to take the
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decontam nation facility to the site of contam nation
rather than to take the contam nated soil to a static
facility at sone distance, as has been done in the
prior art.

L1l Subsequent to consultations by tel ephone, the appell ant
filed, in replacenent for all previous requests, an
amended set of clainms 1 to 10 and an anended
description adapted thereto, and requested grant of the
pat ent based thereupon. Oral proceedi ngs were
request ed, should a negative decision be contenpl ated
by the Board. The wordi ng of nethod claim1l and
apparatus claim2 of this request reads as follows:

"1l. A nethod of purifying nmercury-contan nated
material in an apparatus enclosed within a contai nnment
chanber (30), the apparatus conprising a batch

furnace (8) having an air inlet (23) and an outl et

duct (10) connecting the furnace wth a condenser (9)
and gas cleaning neans (15) and (17), and an air
exhaust neans (21); the method conprising the steps of:

- mai nt ai ni ng the contai nnent chanber (30) at a
negati ve pressure with respect to the atnosphere
during purification;

- drying a batch of contam nated naterial in the
furnace by heating it to a first tenperature to
vapori se noi sture wi thout vaporising the nercury
portion thereof and drawing in air into the
furnace (8) through the inlet (23) to carry the
wat er vapour through the apparatus to the air
exhaust neans (21) while maintaining the
condenser (9) at a tenperature sufficiently high
to avoid the renoval of water fromthe air stream
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- subsequent|ly heating the dried contam nated
material to a second tenperature higher than the
first tenperature to vaporise said nercury portion
and

- condensi ng the vaporised nercury portion in
condenser (9), and

- absor bi ng any residual nercury-bearing substances
and other volatile inpurities and filtering
subm cron particles fromthe effluent gas stream
by cl eaning neans (15) and (17) and wherein the
batch furnace (8), air inlet (23), outlet
duct (10), condenser (9) and gas cl eaning
nmeans (15, 17) are maintained at a pressure of 0.5
to 1.5 atnospheres.”

"2. A transportable apparatus for purifying nmercury-
contam nated material conprising

- a batch-type furnace (8) operable to heat said
contam nated material to a first tenperature for
vapori sing noi sture contained in said contam nated
mat eri al wi thout substantial vaporisation of the
mercury portion thereof and the furnace (8) being
operabl e to subsequently heat said contam nated
material to a second tenperature higher than the
first tenperature to vaporise said nercury
portion;

- a condenser (9) connected with the furnace (8) for
recei ving said vaporised nercury portion and

condensi ng the sanme into elenental nercury;

- gas cleaning (15, 17) neans connected with the
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condenser capabl e of renoving residual vapours and
subm cron particles fromthe effluent gas stream

- a contai nnent chanber (30) enclosing said
furnace (8), condenser (9) and cl eaning neans (15,
17), and an air-noving neans (32) in conmunication
with the interior of said chanber to maintain a
negative pressure within the contai nment chanber
t he apparatus being operable to naintain a
pressure of 0.5 to 1.5 atnospheres in the batch
furnace (8)."

Reasons for the Decision

1

0080.D

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

Amendnent s

Met hod claim 1l derives fromoriginal clains 1, 17, 18,
24, 25, and 29 as originally filed in conmbination wth
the technical features given on page 12, |lines 20

to 23; page 13, lines 7 to 10;, page 16 lines 8 to 12,
24 to 28; page 17, lines 5 to 12; page 19, lines 26

to 32; page 20, lines 4 to 19 of the description and
Figure 1 as filed. Dependent nethod clains 3 to 7 are
based on clains 5, 6, 9 together with page 15, second
and third paragraph, and clains 20 and 21 as originally
filed, respectively.

Apparatus claim2 is based on original clains 25, 26,
29, 30, and technical information given on page 15,
lines 17 to 23; page 16, lines 16 to 19, 24 to 32 and
page 18, lines 25 to 32; page 20, lines 4 to 19 of the
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docunents as fil ed.

Dependent apparatus claim8 derives from page 19,
lines 26 to 30 in conbination with originally filed
Figures 1, 3 and 4; claim9 derives from page 21,
lines 10 to 20; page 22, line 8 and Figure 1; claim 10
corresponds to fornmer clains 27, 33 and 39 in
conbination with the technical information given on
page 20, lines 20 to 28 as fil ed.

In order to satisfy Rule 29(7) EPC and to inprove the
intelligibility of the clains, the structural features
are followed by reference signs corresponding to those
given in Figures 1 to 3 and their counterpart in the
description. The anmendnent to the description, in
particular to the preferred enbodi nent incl uding

step (d) of heating the contam nated material at a
pressure of 0.5 to 0.995 atnospheres, derives from
pages 12, lines 20 to page 13, line 25 and conbi nati on
of the lower limt of 0.5 atnobspheres (see page 12,
line 22) and the upper limt of 0.995 atnospheres (see
page 18, line 23) of the sub-atnospheric pressure

The anmendnments to the clains and the description,
therefore, satisfy the requirenents of Articles 123(2)
EPC

Clarity (Article 84 EPQ

Met hod claim 1l enunerates a distinct sequence of steps
defining the cl ai med process and specifying that, on
the one hand, the contai nment chanber (30) is kept at a
negati ve pressure with respect to the atnosphere,

while, on the other hand, the pressure within the batch
furnace (8), air inlet (23), outlet duct (10),
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condenser (9) and gas cleaning neans (15, 17) (which
conponents are sumarized in the description, page 18,
lines 17 to 21 in conbination with page 12,

lines 20 to 23 under the term"the three-stage nercury
renoval /recovery systent) could vary from0.5 to 1.5
at nospheres.

The sane statenment is true for independent claim?2
whi ch additionally states the apparatus to be
"transportabl e" rather than stationary.

The clains are supported by the description which has
been brought into strict alignment with the revised
wordi ng of the clains and al so i ncludes a short

acknow edgenent of the closest prior art represented by
docunents D1 and D2.

The requirenents of Article 84 EPC are, therefore, net.

The cl osest prior art

Li ke the application, docunent Dl is concerned with a
nmet hod and apparatus for recovering nercury from
cont am nat ed wastes di scharged e.g. froma nercury-cel
process for producing chlorine (cf. D1, page 2, 2nd

par agraph). Since the waste products are collected at
several points, their nmercury concentrations vary

consi derably. Thus, in a first step, they are m xed and
honogeni zed to constitute a slurry which can be
purified in a continuous process rather than in a batch
processor. After drying to reduce the noisture content
of the sludge to about 5% Iliquid (cf. D1, page 2, |ast
line to page 3, line 5; page 7, lines 22 to 26), it is
supplied to a nuffle oven and roasted at a tenperature
bet ween 675°F to 1000°F (357°F to 538°C) (cf. D1,
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page 3, second paragraph). The dryer and the roaster
are maintained at a slightly negative pressure (cf. D1,
page 10, lines 8 to 14). The water vapour generated in
the dryer and the vaporized nercury comng fromthe
roaster are both condensed in a quench tower for
further processing (cf. D1, page 9, third paragraph).

According to docunent D2, nercury contam nated hum d
clayey soil is - in a first step - granul ated by
treating it with hot gas to vaporise water (see D2,
colum 2, line 52 to colum 3, first line; colum 7,
lines 13 to 26). The wastes are then transferred into a
cycl one furnace (6), where the granules are heated to a
second tenperature ranging from 360 to 450°C in order
to vaporize nercury, nercury containing conpounds,

hydr ocar bons and residual water (cf. D2, colum 3,
lines 12 to 25; colum 6, lines 32 to 52; colum 7,
lines 13 to 26). Al vapours are condensed in the
collector (15) including a scrubber and a condenser,
where the different inmm scible condensates separate in
| ayers (cf. D2, Figure 1; colum 6, lines 1 to 14;
colum 7, lines 53 to 55). In order to prevent |eaking
of toxic substances into the environnent, the whole
interior of the apparatus is maintained under a
slightly negative pressure (cf. D2, colum 5, lines 42
to 45). Also this nethod permts the effective renoval
of mercury, nercury conpounds and hydrocarbons fromthe
cont am nat ed wast es.

G ven that the processes according to D1 and D2
specifically nmention a drying step before roasting the
Hg- cont am nat ed waste material, as does the clai ned
met hod, and that docunent D2 is concerned explicitly
with the purification of Hg-contam nated cl ayey soils,
ei ther docunment D1 or D2 could be considered as



0080.D

- 8 - T 0492/ 98

representing the closest prior art.

The remai ni ng docunents nentioned in the European
search report

D3 US-A-4 701 212
D4 EP- A-0 341 580

D5 US-A-4 087 276

are nore renote. Docunent D3 differs fromthe clained
subject matter since it relates to the recovery of
mercury froma spent activated carbon absorbent by
treating it in a fluidised bed containing dispersed

sul fur (cf. D3, colum 1, paragraph 1), whereas
docunment D4 discloses a continuous distillation process
for recovering nercury froman atom sed solid-Iiquid-
suspension or solution (cf. page 5, lines 41 to 47).

The nethod for renoving nmercury from sl udge di scl osed
i n docunent D5 conprises a continuous type oven for
heating the sludge. The vapours energing fromthe done
of the oven contain alnost entirely superheated steam
and mercury vapours which are condensed to water and
liquid nercury in condenser 18 (cf. D5, colum 1,
lines 49 to 61; colum 2, line 9; colum 3,

lines 31 to 50).

Novel ty

The cl ainmed process differs fromthose given in
docunments D1 and D2 in that (i) the water vapour
renoved fromthe wastes in the drying step is

di scharged through exhaust neans to the environnent
wi thout re-condensing it to water and (ii) in that it
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uses a purifying apparatus which, as set out in claim?2
of the application,

- has the active conponents enclosed within a
cont ai nment chanber (30), and

- whi ch works in a batch-w se manner

The apparatus clainmed in claim2 is distinguished from
the prior art D1 and D2 by conprising a containnent
chanber (30) around the active parts of the apparatus
whi ch nakes the device transportable on a vehicle to

t he contam nated sites.

Consequently, the nethod given in claim1l and the
apparatus defined in claim2 are novel with respect to
t he enbodi nents given in docunents D1 and D2.

The problemto be sol ved

Starting fromthe technical teaching given in docunent
D2 (or alternatively fromthat given in docunent Dl) as
cl osest prior art, the problem underlying the present
application, therefore, resides in providing a nethod
and an apparatus for econom cally decontam nati ng
nmercury-containing soils or materials which avoids the
producti on of contam nated condensed water as a by-
product of the vaporisation-condensation process, and
which further elimnates the need to transport | arge
vol unes of contam nated soil to a renote treatnent
facility in order to renove the nmercury therefrom

The solution to this problem consists in vaporising the
wat er vapour fromthe contam nated nmaterial and
carrying the water vapour through the apparatus to the
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air exhaust nmeans at a tenperature sufficiently high to
avoid water, and - having regard to the apparatus -

encl osi ng the conponents of the apparatus for carrying
out the process within a contai nnent chanber around the
active parts of the apparatus to enhance its
reliability against pollution and to make it
transportable to the contam nated soil

I nventive step

None of the cited docunents discloses a two-stage
process wherein in the first water evaporating (drying)
step the condenser is naintained at a tenperature
sufficiently high to avoid renoving the water vapour
fromthe carrier air-streamso that the water vapour
may be conpletely evacuated fromthe systemprior to
vaporising the nercury, as proposed by the cl ai ned
process. Thereby, the production of Hg-contam nated

wat er as an undesirabl e by-product is avoided.

By contrast, as shown in docunent D1, Figure 2, the
vapour products energing fromthe dryer (65) (water
vapour) and the roaster (70) (nmercury vapour) are
passed together to the quench scrubber (92) for
condensation (cf. also D1, page 10, second paragraph).
As is simlarly set out in docunent D2, the water
vapour resulting fromthe hot-air treatnment (h) and the
mercury vapours (m and gaseous hydrocarbons energi ng
fromthe firing in the cyclone furnace (6) are
condensed and col | ected sinultaneously in a single
condensation unit (15), where they separate into |ayers
of the different |iquids hydrocarbons, water and
nmercury. Moreover, the nmethods and types of equi pnent
shown in either docunents D1 and D2 ai mat working
conti nuously rather than in a batch-w se manner as
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claimed in the application. A further significant

di stinction to the known processes and apparatuses is
seen in the fact that the clainmed nercury recovery
apparatus is enclosed conpletely in a contai nnent
chanmber (30) fromwhich air is continuously drawn in
order to exhaust and purify any contam nated air that
m ght | eak fromthe systeminto the contai nnent chanber
(see page 18, lines 25 to 30 of the description). No
incentive is given either in docunments D1 or D2 or in
any other docunent to enclose the whole facility in a
cont ai nnent chanber as a safety neasure to guard

agai nst | eakage and toxic pollution by the Hg-recovery
apparatus and - having regard to the cl ai ned appar at us
- to make it transportable on a vehicle to reduce cost.

For the above reasons, the process according to claiml
and the apparatus clained in independent claim?2
I nvol ve an inventive step.

The dependent nethod clains 2 to 7 and appar at us
clains 8 to 10 relate to preferred enbodi nents of the
clainmed process clained in claiml1l or of the apparatus
according to claim2, respectively. Therefore, these
clains are al so all owabl e.

For these reasons it is decided that:

The deci si on under appeal is set aside.

The case is remtted to the first instance with the
order to grant a patent on the basis of the follow ng
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1 to 10 submtted on 16 Novenber 2001
with tel efax of 16 Novenmber 2001

pages 1 to 8, 14, 17, 23 to 29 as
originally filed

pages 9 to 13, 13a, 15, 16, 18 to 22, 30
submtted on 5 June 2001 with letter of
1 June 2001

Figures 1, 3 and 4 as originally filed
(renunbered as Figures 1 to 3 as
requested in the letter of 1 June 2001

The Chai r nan

W D Wil



