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(57) Abstract

A method and an apparatus for carrying out, in at
least two fluidized beds (4, 5), different chemical and/or
physical processes between a heavier medium and two or
more mutually different, lighter fluidizing media (F1, F2),
for example combustion and gasification of solid fuel by
means of air and water vapour, respectively. The beds are
disposed spaced from each other but with an open commu-
nication between them at their lower ends and the one
fluidizing medium (F1) is utilized for circulation of the
heavier material (H) between the beds. This one fluidizing
media (F1) is blown in at the open communication such that
it does not mix with the other fluidizing media of the beds
and the fluidizing media are led off from the beds in separate
paths (16, 19).
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METHOD AND APPARATUS FOR .CARRYING OUT CHEMICAL AND/OR
PHYSICAL PROCESSES IN A FLUIDIZED BED

Fluidized beds have long been known and used,
primarily within the chemical process industry. Their
superiority vis-&-vis conventional solid beds is ex-

5 plained, int. al., by simplicity in the inlet and
outlet of large material flows, homogeneous temperature
distribution and very good heat transfer properties
which lead to the avoidance of inconveniences such as
local overheating, so-called “hot spots", in exothermal

10 reactions.

Fluidizing is obtained in that a lighter medium,
for example, gas or a fluid, is allowed to flow up through
a bed of a heavier (solid or fluid) medium.In .low flow ve-
locities ©f the lighter medium, the bed lies motionless,

15 but in progressively raised flow velocities, the pressure
drop increases over the bed and, finally, a stage is

" reached at which the pressure.drop exceeds the force of
gravity and the heavier medium begins to move. The bed
is then described as fluidiziﬁé, and, in éartichlar,

20 this type of fluidized bed is, at these flow velocities,
designated "bubbling", since the lighter medium is con-
veyed through the heavier medium to a certain extent in
the form of bubbles. ’ -

A further raised flow velocity results in the

25 heaver medium's being lifted by the lighter and finally
swept out of the bed and its container.
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For continuous operation of chemical and/or
physical processes in a fluidized bed, developments have,
in recent times, produced the so-called circulating bed,
in which the heavy medium, which is lifted by the lighter
medium from the fluidized bed, is recycled after separa-
tion from the lighter medium to the bed. For the separa-
tion process, use is often made of some internal or ex-
ternal cyclone system. The circulatind bed provides the
advantage, vis-3-vis the bubbling bed, that contact bet-
ween the heavier medium and the lighter fluidizing medium
is improved, since, in the bubbling bed, a large portion
of the lighter medium moves through the bed in the form
of bubbles without coming into contact with the heavier
medium. |

It should be clear to the skilled reader that the
technology of fluidized beds offers a large spectrum of
possibilities for carrying out chemical and physical pro-
cesses, in which contact between the different .phases is
pursued.

One example of processes which advantageously may
be carried out in a fluidized bed is the gasification
and combustion of solid fuels such as coal, shale, wood,
straw etc. Wheﬁ a product gas with low nitrogen content
is desired, the material must be gasified with oxygen gas
and water vapour in order that the requisite heat be re-~
leased in the reactor. .

The ash can then be finally combusted with air in
another reactor. Another method of effecting the heat
supply without oxygen gas is to circulate ash between
gasification and combustion beds. This involves problems
with material transport and, since the syétems are often
under pressure, sealing problems are great.

Many industrial processes include absorption or
adsorption steps. This may refer to final products which,
in this manner, are taken care of; or it may be a matter

of restricting the size of possible discharges which make




WO 79/00009 : 7 ' PCT/SE78/00007

-an absorption step a necessary part in the total process.
The processes which are currently.in operation for solid
phase gas absorption are batch processes. In continuous
processes, in which an expensive or otherwise valuable

5 absorbent is utilized, and in which the utilization in-
cludes a regeneration step for the absorbent, today's
industry has recourse to parallel-connected units which
are sequentially coupled-in according to the working
schedule: absorption, regeneration, absorption, regenera-

10 tion and so on, this arrangement being a disadvantageous
solution from the point of view of process techniques and
economy .

The object of the present invention is to produce
15 a method and apparatus which obviate the above~described
inconveniences and which, in one and the same container,
permit continuous and simultaneous operation of at least
two separate physical and/or chemical processes in flui-
dized beds between a heavier medium, for example a solid
20 material, and different light media, for example, gaseous
media, for the different chemical and/or physical proces-
ses. 7 '
' To this end, the beds are disposed substantially
laterally separated but with an open communication between .
25 them in an area at their lower regions. Moreover,. the
heavier medium is circulated between the beds via the
open communication with the assistance of substantially
* but the one of the fluidizing media which is supplied
at the open communication and is led from the associated
30 bed substantially separate from the other fluidizing
' medium or media. ' ,
' According to a further aspect of the present in-
vention, the apparatus for carrying out the different
chemical and/or physical processes includes a substantial-
35 1ly elongate vertical vessel with an inner first wall
which extends in the longitudinal direction of the vessel

for dividing the interior of the vessel into two compart-
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ments, the wall being-so arranged as to permit open com-

munication between the compartments over the upper and

“ lower ends of the wall. Separate inlets are provided

for the lighter media to the compartments, substantially
at the lower ends of the compartments, and separate out-
lets for the lighter media from the compartments. Finally,
inlets to and outlets from the vessel for the heavy

medium are also provided.

The nature of the present invention and its aspects
will be more readily understood from the following brief
description of the accompanying drawings, and discussion
relating thereto.

~In the accompanying drawings:-

Fig. 1 is a diametric longitudinal section through
a cylindrical apparatus accordihg to the invention; and

Fig. 2 shows a modified apparatus.

A vertical, elongate vessel with a casing wall 1,
bottom wall 2 and top wall 3, has outer and inner concent-
ric compartments 4 and 5 for carrying out different
chemical and/or physical processes in fluidized beds bet-
ween a relatively heavier medium and different relatively
lighter.media in the two compartments 4 and 5. The outer
compartment 4 is substantially defined by the casing wall
1 of the vessel and an elongate inner wall 6 concentric
therewith, the inner wall being, at its top, connected to
the casing wall by means of an upwardly inclined wall 7
and terminates, at its bottom, a distance above a perfo-
rated bottom .8 sloping from the casing wall towards the
centre of the vessel. The perforated bottom is disposed
a distance above the bottom wall 2 of the vessel. The
inner compartment 5 is substantially defined by a cylind-
rical wall 9 which is concentric with and spaced apart
from the wall 6, the wall 9 extending, at the bottom,
past the wall 6 and terminating a distance above the per-
forated bottom 8 and also delimiting the bottom end portion

of the outer compartment 4 from the level at which the
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wall 6 has its lower end. Thus, there is open communica-
tion between the compartments 4 énd 5 at their lower ends.
The cylindrical wall 9 is mounted, in a manner which is
not shown, in the vessel, for example over radial walls

5 welded to the wall 6. The annular-cylindrical gap which
separates the walls 6 and 9 is designated 10.

A number of inlets 11 for the heavier medium H are
disposed about the casing wall 1 and discharge in this
wall a distance above the lower end of the wall 6, and

10 an outlet passage 12 from the vessel for the heavier
medium extends in alignment with the compartment 5 from
the perforated bottom 8 through the bottom wall 2. A tube
13 of smaller diameter than the compartment 5 is
vertically inserted through this passage from beneath and

15 discharges into the vessel somewhat above the perforated
bottom 8 and a distance below the bottom end of the wall
9, this tube serving for blowing in lighter medium F1
into the compartment 5.

At the upper end of the compartment 5, in the

20 space 14 defined by the top wall 3 of the vessel and the
wall 7, there is preferably disposed a separator 15 for
separating heavier medium from lighter medium. The sepa-
rator may be of any given conventional cyclone arrange-
ment, preferably an inner cyclone arrangement or a guide-

25 vane arrangement according to Swedish patent application
No. 7705352-8; but this arrangement may be dispensed with
in certain cases, for which reason it is illustrated but
schematically. An outlet 16 for substantially separated
lighter medium is disposed in the top wall 3.

30 A number of radial conduits 17 evenly distributed
throughout the circmféraqce of the casing extend through the
casing wall into the space which is defined by the per-
forated bottom 8, the bottom wall of the vessel 2, the
casing wall 1 and the defining wall of the passage 12.

35 The conduits 17 have one or more slots 18 for discharge
of a second lighter medium F2 sdbstantially into the com-

partment 4 via the perforations in the perforated bottom 8.
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An outlet 19 for .essentially lighter medium F2 is dis-
posed in the upper region of the casing wall 1 beneath
the inclined wall 7.

‘5 The above-described apparatus functions as follows.
It will be assumed below that the heavier, for example,'
solid particulate medium H is to be treated with two dif-
ferent lighter, for example gaseous, media Fl and F2 in
the reactor compartments 4 and 5, it being understood

10 that, instead, two different lighter media may be treated
with one and the same heavier medium, or that heavier
medium may be treated with one lighter medium and another
lighter medium may be treated with the heavier medium.
Relatively heavier medium H is introduced, if desired,

15 continuoﬁsly, into the outer compartment 4 through the
inlets 11 and is exposed in this compartment to a first
treatment by means of the lighter medium F2 under flui--
dization in a bed by means of the same lighter medium F2
which is blown in through the slots 18 of the conduits 17.

20 Heaver medium at the lower end of the compartmént 4 is
caught and introduced into the compartment 5 through its
lower end by means of a second lighter medium Fl which is
blown into the vessel through the tube 13. This transfer
from compartment 4 to compartment 5 of heavier medium can,

25 as is illustrated, be guided by a partial current of
lighter medium F2 by deflecting such a partial current
through the perforated bottom 8 in a direction towards
the lower end of the compartment 5,

In the compartment 5, heavier medium transferred

30 from the compartment 4 is exposed to a second treatment
under fluidization by means of lighter medium Fl. The
velocity of the lighter medium F1 may be adjusted from
just above the minimum fluidization limit, above bubbling
and turbulent, so-called rapid fluidization (as shown on

35 the drawing) and pneumatic transport which here is inclu-
ded in the concept fluidization. The important factor is

that ‘heavier medium be conveyed upwardly in the compart-
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ment-5 by lighter medium such that the heavier medium,
after separation from the lighter medium in the space 14,
may .fall down in the gap 10. In so-called slow fluidiza-
tion, the heavier medium in the ‘space 14 may be separated
5 from the lighter medium in a known manner by overflow

over the upper end of the compartment 5 via, for example,
an overflow outlet, and/or by utilizing the velocity re-
duction in the broadened space 14, whereas, at higher
velocities, a special, previously-mentioned separator 15

10 may be desirable for the above-mentioned separation. A
separator may, however, always reduce the discharge of
heavier medium through the nutlet 16 together with lighter
medium, substantially Fl, for which reason a separator
is most often to be preferred in the space 14. In the

15 gap 10; heavier medium treated in the compartment‘shfalls
down into the fluidized bed in the compartment 4, is flui-
dized therein by means of lighter medium F2 and is trans-
ferred, in the previously described manner, to the com=-
partment 5. Thus, a circulation of the heavier medium

20 takes place between the comﬁartments 4 and 5 via the gap
10, the heavier medium being continuously treated in the
compartments 4 and 5 by means of the lighter media F1l
and F2. Heavier medium treated in both of the compartments
is removed through the outlet 12 and fluidizing medium F2

25 is removed through the outlet 19.

By controlling the flow of lighter medium F2 which
is removed through the outlet 19, it is possible to build
up a column of heavier medium in the gap 10 of the de-
sired height, this column'substantially insulating the

30 compartments 4 and 5 from each other and reducing the
possibility of an intermixture of the lighter media Fl
and F2 in the vessel while permitting separate regulation
of the pressure levels of the lighter media F1 and F2.
The column in the gap may have a volume weight

35 which varies within the limits determined by the necessity
of avoiding intermixture of the lighter media in the com-

partment 4 and in the space 14. It should be observed in
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particular that specially the lighter medium F1l may be
preventedrfrom gaining access to the reactor compartment

4 and there mixing with the lighter medium F2 thanks to
the above-mentioned partial flow of lighter medium F2

to the compartment 5, this partial flow forming a barrier
between the compartments 4 and 5. The medium F2 removed
through the outlet 19 is hereby as good as free of the medium
Fl.

In other fields of application, the requirement 7
of non-mixture of the lighter media may be stricter than
in the utilization of the above-described first embodi-
ment. For satisfying this requirement, the embodiment
of the apparatus according to Fig. 1 but illustrated in
Fig. 2 may be used, the same reference numerals being
used in Fig. 2 for corresponding or similar details from
Fig. 1. , '

In this embodiment, the injection tube 13 for the
lighter medium Fl1 is advanced a distance into the lower
end region of the reactor compartment 5 and annular
channels 20 with slots 21 are disposed concentrically
with and spaced apart from each other slightly above the
lower end of the wall 6 in the compartment 4. These
channels 20, whose supply lead from outside the reactor
vessel is not shown, serves for the blowing in of lighter
treatment and fluidizing medium F2 into the reactor com-
partment 4, whereas the conduits l7.serve, in this case,
for the blowing in of lighter guide medium F3. The task
of the guide medium F3 is, on the one hand, to guide
heavier medium from the compartment 4 to the lower end
of the compartment 5, and, on the other hand, to fluidize
the heavier medium in the compartment 4 towards the
channels 20, through which the blown-in lighter treatment
medium F2 creates a fluidized bed above these channels
20 for treatment of the heavier medium, by means of the
medium F2, the heavier material emanating from the com~
partment 5 via the gap 10 and, if continuous supply of
heavier medium is effected to the vessel, from the inlets
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11. Through the spaces between the channels 20, exchange
takes place of heavier material between the bed created
by the medium F3 and the bed created by the medium F2.
Since the medium F3 creates a barrier between the com-
partments 4 and 5, mixture of the lighter treatment media
Fl and F2 in the vessel is prevented, in combination with
the presence of the column in the gap 10 and the tube
13 advanced into the compartment 5. The guide medium F3
may be selected so as to be inert with respect both to
the heavier medium and the lighter treatment media so that
it will have no effect on any of these media.
Alternatively to, or as well as the channels 20,
a blowing box 22 may be provided beneath the perforated
bottom close to the casing wall 1 for blowing in lighter

treatment medium F2 into the compartment 4.

Examples of processes which may be carried out and
which have been carried out in the method according to
the invention and with the apparatus of, for example,

Fig. 1, are the previously-pentioned combined combustion
and gasification of fluidizable fuel, such as coal, shale
and biomasses. The organic content in the fuel, which is
continually introduced through the inlets 11, may be comple-
tely or partially combusted and gasified in the reactor
compartment 5 with a mixture of air and water vapour.

The gas departing from the compartment 5 may, in this
case, be a low-value fuel gas or a flue gas whose energy
content may be used in a boiler outside the apparatus.
The combustion heat developed in the compartment 5 can

by the above-~described transport and circulation via the
gap 10,0f fuel material with the material as heat carrier,
heat the compartment 4 where gasification with, for examp-.
le,only water vapour, may take place. The gas emanating
from the compartment 4 by the intermediary of the outlet
19 may be prevented from entraining nitrogen from the air
which is introduced into the compartment 5, by the provi-

sion of the previously-mentioned partial flow from the
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water vapour flow for guiding the fuel material from the
cbmpartment 4 to the compartment 5, this partial flow
forming a barrier preventing the leakage of air to the
compartment 4. Nitrogen-free gas from the outlet 19

may advantageously be used in syntheses, for pipe-line
transport etc. ’

A further example of the use of the invention
is the previously-mentioned absorption or adsorption -
processes. In such a context, the heavier medium may
constitute the absorbent or adsorbent which is to be
continuocusly regenerated.

The flow, for example of process gas, containing
the substance which is to be absorbed or adsorbed, is
introduced through the channels 20 in the compartment
4 for absorption or adsorption of this substance by '
heavier absorption or adsorption media, and the purified
gas can be removed through the outlet 19. Regeneration
of the heavier medium is effected in the compartment 5,
in which this medium is exposed to a lighter regeneration
medium which is blown in through the tube 13.

Both in this case and in the example with the
combined combustion and gasification, the heds formed.
by the lighter media Fl and F2 may, naturally, change
place in the compartments 4 and 5.
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CLAIMS

1. A method of carrying out, in at least two flui-

dized beds, different chemical and/or physical processes
between a heavier medium and two- or more mutually dif-
ferent, lighter fluidizing media for the different pro-
cesses, characterized in that the beds are disposed
substantially laterally separate but with an open com-
munication between them in an area at their lower .
regions, and that the heavier medium is circulated bet- -
ween the beds via the open communication with the assis-
tance of substantially but the one of the fluidizing
media which is introduced at the open communication and
is led from the associated bed substantially separate
from the other fluidizing medium or media.

2. Method according to claim 1, characterized in that
the one bed is exposed to such powerful blowing-in of
associated fluidizing medium that the heavier medium -
contipuously leaves the bed, which heavier medium, under -
the utilization of gravitational forces, is transferred
to at least the second bed whence it is transferred,
under the action of at least said -one fluidizing medium,
to said one bed.

3. Method according to claim 1 or 2, characterized

in that heavier medium is guided into the flow path

for said one fluidizing medium by means of a lighter
guide - medium which is introduced in the area of said

open communication.
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4. Method according to claim 3, characterized in that’
a second fluidizing medium is selected as the guide
medium.

5. Method according to claim 3, characterized in that
the heavier medium is fluidized énd through fluidiza-
tion, is transferred to the second bed by means of the
guide medium.

6. Method according to any one of claims 1 to 5,
characterized in.that, for controlliﬁg the pressure
level of the fluidizing media,.a column is built up

of heavier material between the beds and in communica-
tion with the beds.

7. Method according to any one of claims 2 to 6,
characterized in that heavier medium intended for sub-
Jectionto said processes is introduced into the second
bed.

8. ' Method according to any one of claims 1 to 7 for
carrying out a combined combustion and gasification

of fuel constituting the heavier medium.

9. Method according to any one of claims 1 to 7 for
carrying out adsorption or absorption of gas from a

gas mixture constituting a lighter medium, by means of

a solid adsorption or absorption agent, and for carrying
out regeneration of the adsorption or absorption agent
by means of a lighter regeneration medium.

10. An apparatus for carrying out, in at least two
fluidized beds, different chemical and/or physical
processes between a heavier medium and two or more mu-
tually different, lighter fluidizing media for the dif-
ferent processes, characterized.by a substantially
elongate vertical vessel with an inner first wall (9)
extendin§ in the longitudinal direction of the vessel
for dividing the interior of the vessel into two com-
partments (4, 5) the wall being so disposed as to permit
open communication between the compartments over the
upper and lower ends of the wall; separate inlets

(13, 18, 21, 22) for lighter media to the compartments
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- (4, 5) substantially at the lower ends of these compart-
ments, and separate outlets (16, 19) for lighter media
from the compartments, and by inlets (11) to and outlets
(13) from the vessel for heavier medium.

5 11. Apparatus accofding to claim 10, characterized
in that means are provided for deflecting a portion of
the lighter medium blown into the one compartment into
the area of the open communication between the compart--
ments at the lower end of the first wall.

10 12, Apparatus according to claim 10 or 11, characte-
rized in that a second wall (6) which, at the bottom,
terminates a distance above the first wall (9), is
provided in spaced apart relationship to the first wall,
the second wall delimiting, at the top, one of the com-

15 partments (4) which has its own outlet (19) for lighter
medium. '

13. Apparatus according to any one of claims 10 to 12,
characterized in that said first and second walls (6, 9)
are circular and mutually concentric, and that a perfo-

20 rated bottom (8) is disposed a distance beneath the first
and second walls for admittance of lighter medium to the
outer compartment (4).

14. Apparatus according to claim 13, characterized in
that a tube (13) extends through the perforated bottom

25 (8) for blowing in lighter medium into the inner compart-—
ment (5).
- 15. Apparatus according to claim 13 or 14, characte-

rized in that channels (20) .are provided in the outer
7 compartment (4) above the perforated bottom for blowing
30 in further lighter medium into the outer compartment (4).
16, Apparatus according to claim 15} characterized
in that the outlet (12) for heavier medium is a passage
concentric with the inlet (13) for lighter medium in
the inner compartﬁent (5).
35 17. Apparatus according to any one of claims 10 to 16,
characterized in that a separator (15) is dispoéed in

the one compartment (5) at the upper end of the first
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wall (9) for separating heavier medium from lighter

medium.
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AMENDED CLAIMS -
(received by the International Bureau on 6 November 1978 (06.11.78)) B
1. A method, in at least two fluidized beds, of

carrying out different chemical and/or physical processes
between a heavy medium and two or more mutually different,
lighter gaseous and/or vaporous fluidizing media for the
5 different processes, characterized in that the beds are
disposed substantially separated in the lateral direction
but with open communication between them in an area at
their lower regions, and that heavy medium is circulated
in the vertical direction between the beds via the open

10 communication with the assistance of substantially but
the one of the fluidizing media which is supplied at the
open communication and which is led from the associated
bed substantially separated from the other fluidiZing
medium or media.

15 2. Method according to claim 1, characterized in that
the one bed is blown through so powerfully by means of
the associated fluidizing medium that the heavy medium
continuously leaves the bed, which heavy medium is,
under the utilization of gravitational forces, trans-

20 ferred to at least the second bed whence it is trans-
ferred to said one bed under the action of at least
said one fluidizing medium.

3. Method according to claim 1 or 2, characterized
in that the heavy medium is guided into the flow path

25 for said one fluidizing medium by means of a lighter
guiding medium which is supplied in the area of said
open communication.

4. Method according to claim 3, characterized in that
a second fluidizing medium is selected as the guiding
30 fmedium.
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5. Method according to claim 3, characterized in that

the heavy medium is fluidized and, by fluidizing, is

. transferred to the second bed by means of the guide

medium.

6. Method according to any one of claims 1 to 5,
characterized in that, for controlling the pressure
level of the fluidizing media a column of heavier mate-
rial is built up between the beds and in communication
with the beds. '

7. Method according to any one of claims 2 to 6,
characterized in that heavy medium intended for carrying
out said processes is introduced in the second bed.

8. Method according to any one of claims 1 to 7 for
carrying out a combined combustion and gasification of
fuel constituting the heavy medium. .

9. Method according to any one of claims 1 to 7 for
carrying out adsorption or absorption of gas from a gas
mixture which constitutes a lighter medium, by means of
solid adsorption or absorption agent, and for carrying
out regeneration of the adsorption or absorption agent
by means of a lighter regeneration agent.
10. An apparatus, in at least two fluidized beds,

for carrying out different chemical and/or physical
processes between a heavy medium and two or more mutually
different, lighter gaseous and/or vaporous fluidizing
media for the different processes, characterized by a
substantially élongate, vertical vessel with an inner
first wall (9) which extends in the longitudinal direc-
tion of the vessel for dividing the interior of the vessel
into two compartments (4, 5), said wall being disposed
such as to permit open communication between the compart-
ments over the upper and lower ends of the wall, a
second wall (6) which, in the vessel, is disposed in
spaced apart relationship with the first wall and ter-
minating, at its bottom, a distance above the bottom end
of the first wall, and said second wall delimiting, at

its top, the compartments (4, 5) from each other,
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separate inlets (13, 18, 21, 22) for lighter media to
the compartments (4, 5) substantially at the bottom ends
of said compartments, and separate outlets (16, 19) for
lighter media from the compartments, and inlet (11) to
and outlet (12) from the vessel for the heavier medium.
11. Apparatus according to claim 10, characterized

in that means are provided for deflecting off a portion of
the lighter medium blown into the one compartment, to the
area of the open communication between the compartments
at the bottom end of said first wall.

12. Apparatus according to claim 10 or 11, characte-
rized in that said first and second walls (6, 9) are
circular and mutually concentric, and that a perforated
bottom (8) is disposed in spaced apart relationship
beneath the first and second walls for admittance of
lighter medium into the outer compartment (4).

13, Apparatus according to claim 12, characterized in
that a pipe (13) extends through the perforated bottom
(8) for bloWing—in of lighter medium into the inner com-
partment (5).

14. Apparatus according to claim 12 or 13, characte-
rized in that passages (20) are disposed in the outer
compartment (5) over the perforated bottom for blowing--
in of further lighter medium into the outer compartment
(4). ’
15. Apparatus according to claim 14, characterized

in that the outlet (12) for heavier medium is a passage
which is concentric with the inlet (13) for lighter
medium in the inner compartment (5).

16. Apparatus according to any one of claims 10 to 15,
characterized in that a separator (15) is disposed in

the one compartment (5) at the.upper end of the first
wall (9) for separating heavier medium from lighter

medium.
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STATEMENT UNDER ARTICLE 19

In accordance with the requirements of Article 19 and
Rule 46, new claims are enclosed on replacement pages
9-11.

In amended claim 1, the expression "gaseous and/or
vaporous" has been inserted between "lighter" and
"fluidizing media" in the preamble; and "in the ver-
tical direction" between "circulated" and "between"
in the characterizing clause.

In claim 7, the expression "material" has been amended
to "medium".

In amended claim 10, the expression "gaseous and/or
vaporous" has been inserted between "lighter" and
"fluidizing media" in the preamble; and substantial
parts of earlier claim 12 have been included in the
characterizing clause. Claim 12 has been cancelled
and claims 13 to 17 have been renumbered as 12 to 16,
respectively.

The object of these amendments is to eliminate the im-
portance of the novelty references in the international
search report.
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