
FILTER FOR THE SEPARATION OF SOLID PARTICLES FROM                 HOT,
GASEOUS OR LIQUID MEDIA      5    According to claim 1, a first subject
matter of the       invention consists in a hot fluid filter element, in
particular for separating solid particles from hot       flue gases in the
temperature range between 120 and 



800[err]C, consisting of: 10    (a) a refractory, permeably porous
supporting body of           inherent stability and made. of bonded
together           particles of ceramics and/or glass;       (b) and a
refractory, permeably porous coating on the           surface of the filter
element to be acted upon by 15        the hot fluid, said coating
containing particles           of ceramics and/or glass as well as an
inorganic           binder and being produced by baking an applied
coating mass;       (c) said coating having a smaller pore size than the 20
supporting body and the coefficients of linear           thermal expansion
of the supporting body, the           coating particles and of the binder
being substan-           tially the same; 



characterized in 25    (d) that the porous coating consists of the coating
particles bonded to each other and to the sup-           porting body by
means of said binder, the porosity           of the coating being the
result of the evaporation           of a suspending liquid and of a
burning-out com- 30        ponent of the coating mass during baking
thereof;       (e) that the pores of the supporting body at the
coating surface thereof are filled, to at least           part of their
depth, by the coating particles           bonded together by the binder;
REPLACEMENT SHEET   



1                                         -2-       (f) and  in  that  the
pore  size  of  the  coating  is           smaller than 10 [err]m. 



Preferred developments of the filter element are de- 5    fined in
dependent claims 2 to 7.         According to claim 8, a second subject
matter of the       invention consists in a hot fluid filter device, in
particular for separating solid particles from hot 10    flue gases in the
temperature range between 120 and       800[err]C, comprising:       (a) a
housing subdivided by a first support into a           filtering space and
a clean space;       (b) and a plurality of tubular filter elements re- 15
siliently mounted in the filtering space between 



the first support and a second support,       characterized in       (c)
that the filter elements are designed as indicated           in any one of
claims 1 to 7. 20       Preferred developments of the filter device are de-
fined in dependent claims 9 to 17.         According to claim 18, a third
subject matter of the 25    invention consists in a method of making a hot
fluid       filter element, in particular for separating solid
particles from hot flue gases in the temperature range       between 120
and 800[err]C, comprising the following steps:       (a) producing a
refractory, permeably porous supp- 



30        orting body of inherent  stability and made  of           bonded
together particles of ceramics and/or           glass;       (b) applying a
coating mass, containing particles of           ceramics and/or glass as
well as an inorganic 35        binder, to the supporting body on the
surface of          



3-           the filter element to be acted upon by the hot
fluid;       (c) and baking the applied coating mass, thereby
forming a refractory, permeably porous coating. of 5        the supporting
body of smaller pore size than the           supporting body, with the
coefficients of linear           thermal expansion of the supporting body,
the           coating particles and of the binder being substan-
tially the same; 10    characterized  in       (d) that the applied coating
mass contains the coating           particles, the binder, a suspending
liquid and a           component adapted to be burnt out;       (e) and
that, by baking of the coating mass, the sus- 



15        pending liquid as well as the burning-out compo-           nent
are  caused  to  evaporate  and  the  porous           coating is formed of
the coating particles bonded           to each other and to the supporting
body by means           of the binder, the pores of the supporting body at
20        the coating surface thereof being filled,  to at           least
part of their depth, by the coating par-           ticles bonded together
by the binder, and the pore           side of the coating being smaller
than 10 [err]m.   25    Preferred developments of the method are defined in
dependent claims 19 to 25.   



The object met by the invention consists in providing       a filter
element suitable for hot fluids which, de- 30    spite high  temperature
loads,  retains  its  inherent       stability and filter action and has no
tendency to       cracks or spalling of material parts. The filter ele-
ments may be attached in completely tight manner to       their holders and
may be mounted and detached there- 35    from without great expenditure.
The filter elements       remain abutted to the holders such that they are
not       



-4-       even damaged by mechanical loads,  in particular by
cleaning thereof.         A hot fluid filter element comprising the
features of 5    the generic clause of claim 1 and a method of making a
hot fluid filter element comprising the features of       claim 18 are
known from document WO-A-87/01610. With       this filter element, the
coating is provided in the       form of a thin diaphragm comprising, in
addition to 10   the particles of ceramics and/or glass and inorganic 



binder, fibres for anchoring the coating particles to       the supporting
body. The coating particles are bonded       primarily to the fibres and
the supporting body par-       ticles. Sections of the fibres between those
locations 15   where they are mutually connected via coating par-
ticles, are supposed to permit elastic deformation so       as to provide
micro-movability of the diaphragm.         Document WO-A-85/04595 reveals a
filter element com- 20   prising a permeably porous supporting body e.g.
of       glass particles and a porous coating e.g. of small       glass
particles. There are no fibres for anchoring the       coating particles.
The pores of the supporting body,       at the coating surface thereof, are
filled to part of 



25    their depth by the coating particles,  and the pore       size of the
coating particles may be less than 10 [err]m.       The coating mass may be
an aqueous suspension of the       coating particles, comprising
furthermore an adhesion       promoter. A burning-out component is not
contained in 30    the coating mass. The known filter element is not de-
signed as a hot fluid filter element, and document WO-       A-85/04595
does not describe aspects to be considered       for a design suitable for
hot fluid filtration.   35   The filtration of hot gases having
temperatures  of      more than 250[err]C is gaining increasing
significance   



since the high enthalpy of the cleaned gas may then be       utilized
without further measures and since filtered       flue gases entail less
environmental problems. The       filter  elements  according  to  the
invention  are 5    suitable for filtering gaseous or liquid fluids.   



In the finished filter element, the coating particles       are bonded, by
the bonding agent, partly to each other       and partly to the supporting
body. The supporting body 10    and the coating have the same or
approximately the       same  behaviour  of  thermal  expansion,  so  that
the       filter element neither tends  to damage nor to ex-       pansion
of the pores, in particular of the coating.       This particular
conception of the filter element en- 15    sures an excellent filter
action,  even in case of       highly fluctuating temperatures of the fluid
to be       filtered so that the filter element is ideally suited       in
particular for hot gases in the temperature range       starting from 250
[err]C to up to 600 to 800 [err]C. Due to 20    the fact that all materials
and thus also all struc-       tures of the filter element can follow the
temperature 



fluctuations without damage,  it is hardly possible       that cracks or
spalling, in particular in the coating,       occur so that the filter
element provides for surface 25    filtration which ensures the advantage
of a largely       clogging-free filter action. The surface filtration
avoids increasing pressure drops so that the filter       element can be
operated with constant, minimum energy       requirements. 30       The
different structures of the filter element can       also be varied in
accordance with the demands on the       filter element, so that, for
example, a greater or       smaller pore width may be given to the
supporting 35    body. Analogous to this pore width, the pore width of
the coating may also be formed larger or smaller, for 



-6-        example in such a way that either coarse- or fine-       grained
filler material is deposited on the supporting       body or the supporting
body has more or less layers of       the filler material adhered thereto.
The filler ma- 



5    terial may consist e.g. of refractory glass spheres,       ceramic
grains or ceramic powder, which upon appli-       cation thereof cover the
supporting body in film-like       manner.   10    The drawings show some
of the possible embodiments of       the invention in schematic manner,
wherein         Fig. 1 is a side elevation of a filter element in the
form of a cylindrical tube, 15       Fig. 2  is a section through the
filter element in the               plane II-II in Fig. 1, 



Fig. 3  is a side elevation of a filter element in the 20            form
of a lamellar package,         Fig. 4  is a section through the filter
element in the               plane IV-IV in Fig. 3,   25    Fig. 5  is an
enlarged plan view onto a section of the               cut filter element
according to Fig. 1 or 3               with several spheres of equal
diameter, which               form the covering layer thereof,  



30    Fig. 6  is an enlarged plan view onto the filter ele-
ment similar to Fig. 5, but with spheres of               different
diameter,         Fig. 7  is a section through the filter element in the 35
region of its covering layer with a series of               spheres
accumulated on it, and with powder       



-7-                 particles embedded in the supporting material,
according to section III,          Fig. 8  is a longitudinal central
section through a  5            filter  housing  comprising  several
filter                cartridges,          Fig. 9  is a cross section
through the filter housing 



with two filter cartridge rows arranged in  10           parallel, as seen
in the plane II-II in Fig.           Fig. 10 is an enlarged view of a
filter element in the                firm of a filter cartridge, and a
section of  15           the  supporting  means  holding  said  filter
cartridge there,          Fig. 11 is an enlarged longitudinal  central
section                through the head of the filter cartridge along  20
with the tubular bush supporting it to its                holder, and 



fig. 12 is an enlarged longitudinal central section                through
the foot of the filter cartridge along  25           with  the round bolt
supporting  it  to  its               holder.          The filter element 1
according to Figs. 1 to 7 will be        illustrated and described herein
by way of two of the  30   possible configurations. A simple such
configuration        may be a tubular filter element 1, as it is shown in
Figs. 1 and 2. This filter element 1 is designed such        that it forms
a cylindrical supporting body 2 having        on one end a flange-shaped
head 3 and on its other end 



35    a bottom 4. While the flange-shaped head 3 as such has        the
opening cross section 5 of the filter element 1,
I           i.e. of supporting body 2, which at the same time cor-
responds approximately to the opening cross section 6       of the
cylindrical supporting body 2, the bottom 4 of 



the supporting body 2 is formed as a closure thereof  5    and is possibly
provided with a foot 7 there in order       to be able to fix the
supporting body 2 in a sup-       porting frame 8 of a filter housing 13.
The supporting       body 2 itself, which consists of a heat-resistant ma-
terial, e.g. ceramics, has a large-pore structure, 10    i.e. large pores
9, onto which is applied a fine-pore       structure in the form of a
covering layer 11 having       fine pores 10. This covering layer 11 forms
the fil-       tering surface of the filter element 1, onto which the
particles to be separated from the medium to be fil- 15    tered are
deposited.         The filter element 1 according to the further possible 



configuration according to Fig. 4 is based on a so-       called lamellar
filter as shown e.g. in DE-OS 34 13 20    213, and differs therefrom in
essence in that the sup-       porting body 2 thereof is made of a
heat-resistant       material, i.e. of ceramic origin, and that the co-
vering layer 11 thereof is formed of a multiplicity of       preferably
spherical and/or powdery particles 12 which 25    are bonded to the
supporting body 2 and/or mutually       bonded and also consist of
refractory material.         The various parts of the filter element 1,
i.e. the       supporting body 2 and its covering layer 11, display 30
different pore widths, wherein the pores 9 of the sup-       porting body 2
must be larger than the pores 10 of the 



covering layer 11 so that a filtration of the medium       can take place
at the surface of the filter element 1.   35    The supporting body 2 may
consist of ceramics in the       form of an aluminium oxide
(A1[err]0[err]), zinc oxide (ZnO[err])          



-9        or silicon oxide (SiO2), and it may be manufactured in       such
a manner that the particular material chosen is       processed in
conventional manner to a moulding ma-       terial, e.g. extruded in the
form of tubes, and then 5    fired,  which results in the supporting body 2
with       open pores, i.e. large pores. If, in contrast thereto,       the
mass of the material for the supporting body 2 is       filled into moulds,
which may often be more advan-       tageous, the flange-shaped head 3 and
the bottom 4 10    closing the tube may be moulded at the same time.
The outer shell surface of this supporting body 2 with 



coarse pores then has deposited thereon the fine-pore       covering layer
11 either in the form of an emulsion by 15   spraying or brushing, with
this emulsion settling pri-       marily in the openings or holes of the
supporting body       2 and thus covering the larger pores 9 with a multi-
plicity of small openings or pores 10. The small pores       10 of the
covering layer 11 are produced in that the 20    material of the covering
layer 11, e.g. in the form of       larger and smaller bodies 12, e.g.
spheres, is par-       tially bonded to each other, e.g. in punctiform or
linear manner, and the non-bonded surfaces retain the       openings in the
form of pores 10. These pores 10 or 25    openings may be dimensioned to a
large extent in arbi-       trary manner in their size, so that the
covering layer       11 or the coating, respectively, forms a layer with 



fine pores, of the type of a film that still permits       the passage of a
medium and has a small dimension of 30    its pores 10.         A further
possibility for applying the covering layer       11 is to prepare from the
fine-grained powder for the       covering layer 11 a sludge of similar
consistency to 35    that used for enamelling. The supporting body 2 may be
immersed in this sludge. The covering layer 11 is then      



-10-        fired together with the material of the supporting       body
2, thereby producing a fine- and open-porous       engobe, similar to a
glazing.   5    For producing the filter element 1 from these refrac-
tory materials, a starting point consists in using for       the material
of the supporting body 2 and its covering       layer 11 components of the
same base material, wherein 



the adhesion promoter or binder used therein, during 10   heating  of
these  materials  (e.g.  during  baking),       causes melting together of
these material on the sur-       face thereof, similar to a sintering
process, which       results in a homogeneous, firm bond.   15    This is
the case and has also been established with       numerous experiments with
material for the supporting       body 2 and the covering layer 11 of
aluminium oxide       (A1203) as well as a ceramic adhesive of similar con-
sistency. 20       Structures of similar stability result when chemically
not identical but similar substances are used in com- 



bination and these mix with each other in the liquid       phase (eutectic
e.g. of Al[err]0[err] and SiO[err] or ZnO[err] and 25    SiO2). A chemical
bond of material for the supporting       body 2 and the covering layer 11
is possible as well,       provided that it is stable at the temperature of
use       and has approximately the same or a better chemical
resistance against structural changes as the sup- 30    porting body and
covering layer material. The partial       bonding between the supporting
body and covering layer       material is effected by a bonding agent or
adhesion       promoter 14 which, depending on the type of bonding
during the baking operation, may be made similar to 35    the application
of a glazing or as an adhesive bond.   



- 11 -         The thickness 15 of the coating, i.e. of the covering
layer 11 can easily be made to suit the particular       requirements to
the degree of purity of the medium, in       that more or less covering
material is applied to the 5    supporting  body  2.  With  this  measure,
the  filter       action of the coating layer 11 can be enhanced cor-
respondingly. 



The bonding of the covering layer 11, i.e. the filler 10   material
thereof, with the supporting body material is       preferably a
homogeneous, intimate bond which normally       cannot be dissolved. This
is important in so far as       the covering layer 11 cannot be washed off
from the       supporting body material, which otherwise could easily 15
be the case with the filtration of liquids.         The filter element 1
according to the invention, as       exemplified in the embodiment
according to Figs. 8 to       12, is hardly different from the filter
element acc- 20    ording to Figs. 1 to 7 and also serves for separating 



particles from gaseous or liquid media. For better       understanding,
this filter element 1 is in the form of       a tube or filter cartridge
and is disposed in a filter       housing  13  together  with  at  least
one  additional 25    f ilter element 1. The housing 13 itself comprises a
clean room 16 for the filtered medium and a discharge       shaf t 17 f or
the particles, as well as an inlet and       outlet connector 37 and 38 for
the medium. The filter       element 1 is preferably also made from a
ceramic ma- 30    terial, consisting e.g. of a supporting body 2 with
larger pores and a surface coating, i.e. covering      layer 11 with fine
pores 10.  Mounting of the filter      element 1, i.e. the particular
filter cartridge, in      the filtering space of the filter housing 13 may
be 35   made  in  vertical  or  horizontal  manner,  with  each 



filter cartridge having, at its respective ends, i.e.
-12        cartridge head 18 and cartridge foot 19, special       fastening
members through which it is fixed to holders       20, 21 in the filtering
space. The fastening members       at the cartridge head 18 are formed in
essence by an 



5    injector-shaped  tubular bush  22  and at  least  one       sealing
member 23, 24, with the tubular flange 22       thereof having, apart from
an annular shoulder 25, a       collar 26 projecting into the clean room 16
and a       skirt 27 penetrating into the filter element 1. The 10
annular shoulder 25, forming approximately the waist-       line of the
tubular bush 22, is of larger diameter       than the shell of the filter
element. The tubular bush       22 thus has sufficiently large supporting
areas, on       the one hand for an end of the filter element 1 and on 15
the other hand for support thereof against the holder       20 at the end
on the side of the clean gas.         In order to make the sealing effect
very effective, it 



is recommended to provide sealing members 23, 24 on 20    both sides of the
annular shoulder 25 coaxially with       the same, one thereof being in the
form of an annular       sealing member 23, and the other sealing member
24,       beside the annular surface, having possibly a shroud-       like
enlargement. The shroud-like enlargement would in 25    this case
concentrically enclose the skirt 27 pene-       trating into filter element
1, thereby having both a       sealing function and a radial, elastic
supporting       function there. Of course, it is also conceivable to
provide, instead of said shroud-like sealing member, 30    an annular
sealing member 32 at this location as well       and to mutually support
the filter cartridge and the       holder 20 only through this sealing
member.  



The other end of the filter element 1 is supported 35    primarily on the
shoulder 28 of a round bolt 29, with       this bolt - similar to tubular
bush 22 - having also a                                         -13 -  



collar 30 and an extension 31 directed oppositely       thereto. With this
collar 30, the round bolt 29 is       inserted in the free end of the
filter element 1 up to       shoulder 28, and this collar. 30 may have no
play or 5    just little radial play between the collar and the       inner
circumference   of the filter element  1.  The       sealing effect proper
of this end of the filter       element 1 on cartridge foot 19 is obtained,
just as in       case of cartridge head 18, via an annular sealing 10
member 32 on which the end of the filter element 1       sealingly abuts.
The extension 31 proper of the round       bolt 29 enters a bore 33 of
holder 21 and extends deep       enough into it that the filter element 1
is guided in       the bore not only against radial movements, but also 15
against axial movements. In order to hermetically seal 



the respective filter element 1 with respect to the       filtering space
of the filter housing 13, a helical       spring 34 is placed around
extension 31 between the       collar 28 of the round bolt 29 and the
holder 21, said 20    spring being supported on the one hand on the
shoulder       28 and on the other hand on the holder 21. This heli-
cal spring 34 pushes the filter element 1 also against       the sealing
members 23, 24 on cartridge head 18 and       pushes the shoulder 28
against the annular sealing 25    member 32,  so that these sealing members
are fully       abutting there.         The round bolt 29 itself may be
solid at its collar 30       and extension 31, or it may have annular
grooves 35 as 



30    shown in drawing Fig. 10. Instead of round bolt 29, an
equivalent guiding member, such as e.g. a conical       spring or a spider,
could be used as well. Instead of       helical spring 34, a Belleville
spring or a Belleville       spring package could be used, ensuring the
axial bias 35    of the filter element 1.
-14- 



The holders 20, 21 themselves, which can be in the       form e.g. of
U-shaped struts, have their ends sup-       ported on brackets 36 of the
filter housing 13 and may       be supported there rigidly or elastically.
5       The medium to be filtered, which enters the filtering       space
of the filter housing 13 through the inlet con-       nector, flows around
the individual filter elements 1       and through the latter enters the
clean room 16, while 10    its entrained particles deposit on the shells of
the       filter elements 1. The medium having thus reached the       clean
room 16 leaves the same through the outlet con-       nector 38 in order to
reach the outer atmosphere or to       be fed to a further process. The
particles deposited 15    on the filter cartridges are dislodged by means
of a 



known per se reverse blowing process on the filter       cartridges, from
the inside towards the outside, and       are fed to a discharge shaft 17
from where they are       discharged continuously or intermittently. The
reverse 20    blowing means may be a known per se jet cleaner whose
nozzles blow their cleaning medium, e. g. compressed       air, into the
openings of the injector-shaped round       bushes 22.   25    Mounting and
unmounting of the filter elements 1 is       made particularly easy with
this cartridge-type con-       struction in that, following insertion of
the ex-       tension 31 of the round bolt 29 into the bore 33 of       the
holder 21 and pushing the same against the force 



30    of helical spring 34,  the collar 26 of the tubular       bush 22 at
the cartridge head 18 is pushed first under       the bore of holder 20 at
this end and, thereafter,       releasing the pressure slowly, this collar
26 will       engage in the hole and fix the filter cartridge there. 35
Detaching of the filter cartridge takes place in re-          



-15 -        verse sequence, if the same is to be detached from its
holders 20, 21.         According to an advantageous material selection,
the 5    filler material, i.e. coating layer 11, applied to the
supporting body 2, consists of the following compo-       nents.
These components, which are dispersed as a mixture, 10    are applied to
the supporting body 2, e.g. by means of       a brush, and this filler
material together with the 



supporting body is exposed to a temperature of about       500 [err]C for
approx. 1 hour, whereby the filler material       is burnt into the
material or the pores 9 of the sup- 15    porting body 2.         The
components of the filler material or covering       layer 11 may have the
following composition:   20         1 part by Volume soda water glass
14 parts by volume water           4 parts by volume kaolin           2
parts by volume feldspar           2 parts by volume starch (starch flour) 



25        0.2 parts by volume sodium dyphosphate.         The filler
material produced in this manner and       applied to the supporting body
2, is deposited in the       region of the shell surface in the pores 9 of
sup- 30    porting body 2 and fills them until a film-like sur-       face
appears on the surface of supporting body 2.       During this process, the
water is evaporated under the       influence of the temperature, and at
this temperature       the starch is also eliminated from the mixture by 35
burning.    



-16-       As already mentioned hereinbefore, the filter elements      1
are made from ceramic, refractory material.        The filter element has
been illustrated and elucidated 5    herein for the  filtration  of hot
gases.  It  is of       course also possible to use the filter element 1
for 



filtering hot liquids or for gases or liquids that are       not hot. The
filter element 1 is of particular in-       terest for aggressive media in
the gaseous or liquid 10   phase, since it is hardly attacked by aggressive
ma-       terials.         The refractory filter element 1 has been
illustrated       and described herein by way of tubes and the so-called 15
lamellar filter as shown in Figs. 1 to 4. Of course,       this filter
element may also have other confi-       gurations. It is advantageous to
select the configura-       tion having the largest possible filter area.
Such a       configuration may also be a combination of shapes, 20    such
as oval, triangular, etc. The configuration will 



be dependent mainly on the volume to be filtered, the       durability of
the filer element 1, i.e. the filter       cartridge, and the medium to be
filtered. The latter       also determines the pore width, which for
optimization 25    of the pressure losses, is matched to the medium.
The function of the filter is illustrated and de-       scribed herein in
relation to jet cleaning, by way of       the example of the deposition of
particles from 30    gaseous  media.  The  separation  of  particles  from
liquids occurs in a similar manner, but in that case       the cleaning
process must be effected in a different       manner, i.e. by reverse flow
of a clean liquid. If the       liquid permits blowing-in of air, it is
also possible 



35    to use pressurized air for the cleaning process.
17-     



Claims          1.  A hot fluid filter element (1), in particular for
separating solid particles from hot flue gases in           the temperature
range between 120 and 800[err]C, con- 10        sisting of:           (a) a
refractory, permeably porous supporting body               (2) of inherent
stability and made of bonded               together particles (12) of
ceramics and/or               glass; 15        (b) and a refractory,
permeably porous  coating               (11) on the surface of the filter
element (1) 



to be acted upon by the hot fluid, said               coating (11)
containing particles of ceramics               and/or glass as well as an
inorganic binder 20            (14) and being produced by baking an applied
coating mass;           (c) said coating (11) having a smaller pore size
than the supporting body (2) and the coeffi-               cients of linear
thermal expansion of the sup- 25            porting body (2), the coating
particles and of               the binder (14) being substantially the
same;           characterized in           (d) that the porous coating (11)
consists of the               coating particles bonded to each other and to
30            the  supporting  body  (2)  by means  of  said
binder (14), the porosity of the coating (11) 



being the result of the evaporation of a sus-               pending liquid
and of a burning-out component               of the coating mass during
baking thereof; 35        (e) that the pores (9) of the supporting body (2)
at the coating surface thereof are filled, to
-18- 



at least part of their depth, by the coating              particles bonded
together by the binder (14);           (f) and in that the pore size of the
coating (11)               is smaller than 10 [err]m. 5       2. A filter
element (1) according to claim 1,           characterized in that the
particles (12) of the           supporting body  (2)  consist of aluminium
oxide           and/or zinc oxide and/or silicon oxide. 10       3.  A
filter element (1) according to claim 1 or 2,           characterized in
that the particles of the coating           (11) consist of aluminium oxide
and/or zinc oxide           and/or silicon oxide. 



15       4. A filter element (1) according to any one of           claims 1
to 3,           characterized in that the binder (14) is soda
water glass. 20       5.  A  filter  element  (1)  according  to any  one
of           claims 1 to 4,           characterized in that the suspending
liquid is           water. 25       6. A filter element (1) according to
any one of           claims 1 to 5,           characterized in that the
coating mass has the           following composition: 



30        14  parts by volume water            4 parts by volume kaolin
2 parts by volume feldspar            2 parts by volume starch flour
1 part by volume soda water glass 35        0.2 parts by volume sodium
dyphosphate.          



- 19        7.  A  filter element  (1)  according  to any one  of
claims 1 to 6,           characterized in that the coating (11) consists of
two layers, the outer layer being of finer poro- 5        sity than the
inner layer.         8.  A hot fluid filter device, in particular for se-
parating solid particles from hot flue gases in           the temperature
range between 120 and 800[err]C, 10        comprising:           (a) a
housing (13) subdivided by a first support               (20) into a
filtering space and a clean space 



(16);           (b) and a plurality of tubular filter elements (1) 15
resiliently mounted  in  the  filtering  space               between the
first support (20) and a second               support (21),
characterized in           (c) that the filter elements (1) are designed as
20            indicated in any one of claims 1 to 7.         9. A filter
device according to claim 8,           characterized in           (a) that
the filter elements (1) are each fixed to 25            the first support
(20)  by means  of an in-              jector-shaped tubular bush (22), 



(b) the tubular bush (22) having a collar (25),              and a seal
(23) being provided between the              collar (25) and the first
support (20) as well 30           as a seal  (24)  being provided between
the              collar (25) and the filter element (1);           (c) that
the filter elements (1) are each fixed to              the second support
(21) by means of a round              bolt (29),        



-20-            (d) the round bolt (29) having a collar (28) and a
seal (32) being provided between the collar               (28) and the
filter element (1);           (e) and in that a spring (34) for resiliently
5            clamping the filter element  (1) between the
first support (20) and the second support (21)               and for
pressing the same against the seals               (23, 24, 32) is disposed
between the collar               (28)  of the round bolt  (29) and the
second 10            support (21).  



10. A filter device according to claim 9,           characterized in that
the tubular bush (22) com-           prises a portion (27) projecting
beyond the collar 15        (25) and protruding into the filter element (1)
as           well as a portion (26) projecting in the opposite
direction beyond the collar (25) and reaching into           the clean
space (16) through an opening in the           first support (20). 20
11. A filter device according to claim 9 or 10,           characterized in
that the round bolt  (29) has a           portion (30) projecting beyond
the collar (28) and           protruding into the filter element (1), as
well as 25        a portion (31) projecting in the opposite direc- 



tion beyond the collar (28) and protruding into a           bore (33) in
the second support (21).         12. A filter device according to claim 11,
30        characterized in that the oppositely projecting           portion
(31) of the round bolt (29) has annular           grooves (35).         13.
A filter device according to any one of claims 8 35        to 12,    



-21 -            characterized in that the first support (20)
and/or the second support (21) is formed as a U-           shaped brace.
5    14. A filter device according to any one of claims 8           to 13, 



characterized in that several supports  (20, 21)           are provided in
juxtaposed manner for one filter           element row each. 10       15. A
filter device according to any one of claims 8           to 14,
characterized in that both the first support (20)           and the second
support (21) extend substantially 15        from one wall to an opposite
wall of the filter           housing (13).         16. A filter device
according to any one of claims 8           to 15, 20        characterized
in that clamping of the filter ele- 



ments (1) between the first and second supports           (20, 21) is
effected in floating fashion.         17. A filter device according to any
one of claims 9 25        to 16,           characterized in that the filter
element (1) is           slidable in axial direction against the action of
the spring (34), to such an extent that the pro-           jecting portion
(26) of the tubular bush (22) 30        comes free from the opening of the
first support           (20).         18. A method of making a hot fluid
filter element (1), 



in particular for separating solid particles from 35        hot flue gases
in the temperature range between           120 and 800[err]C, comprising
the following steps:                                         -22-
(a) producing a refractory, permeably porous sup- 



porting body (2) of inherent stability and               made of bonded
together particles (12) of               ceramics and/or glass; 5
(b) applying a coating mass, containing particles               of ceramics
and/or glass as well as an in-               organic binder (14), to the
supporting body               (2) on the surface of the filter element (1)
to be acted upon by the hot fluid; 10        (c) and baking the applied
coating mass, thereby               forming a refractory, permeably porous
coating               (11) of the supporting body (2) of smaller
pore size than the supporting body (2), with               the coefficients
of linear thermal expansion 15            of the supporting body (2), the
coating par-               ticles and of the binder (14) being substan- 



tially the same;           characterized in           (d) that the applied
coating mass contains the 20            coating particles,  the binder
(14),  a sus-               pending liquid and a component adapted to be
burnt out;           (e) and that, by baking of the coating mass, the
suspending liquid as well as the burning-out 25            component  are
caused  to  evaporate  and  the               porous coating (11) is formed
of the coating               particles bonded to each other and to the sup-
porting body (2) by means of the binder (14),               the pores (9)
of the supporting body (2) at 30            the coating surface thereof
being filled,  to               at least part of their depth, by the
coating 



particles bonded together by the binder (14),               and the pore
side of the coating (11) being               smaller than 10 [err]m. 35
19. A method according to claim 18,
-23-  



characterized in that aluminium oxide and/or zinc           oxide and/or
silicon oxide is used for the par-           ticles (12) of the supporting
body (2).   5    20. A method according to claim 18 or 19,
characterized in that aluminium oxide and/or zinc           oxide and/or
silicon oxide is used for the par-           ticles of the coating (11).
10    21. A method according to any one of claims 18 to 20,
characterized in that the binder (14) used is soda           water glass.  



22. A method according to any one of claims 18 to 21, 15
characterized in that the suspending liquid used           is water.
23. A method according to any one of claims 18 to 22,
characterized in that a coating mass with the 20        following
composition is used:           14 parts by volume water           4 parts
by volume kaolin           2 parts by volume feldspar           2 parts by
volume starch flour 25         1 part by volume soda water glass
0.2 parts by volume sodium dyphosphate. 



24. A method according to any one of claims 18 to 23,
characterized in that the coating (11) is applied 30        in two layers,
the outer layer being of finer           porosity than the inner layer.
25. A method according to any one of claims 18 to 24,
characterized in that the coating mass is applied 35        by spraying on,
spread-coating or immersion of the           supporting body (2).    




