FILTER FOR THE SEPARATI ON OF SOLI D PARTI CLES FROM

GASEOUS OR LI QUID MEDI A~ 5 According to claim 1, ThisSheetas Bern R ed
matter of the i nvention consists in a hot fluid fil
patticular for separating solid particl from hot the

tenperature range between 120 and

This invention concerns a filter for the separation of
solid particles from hot, gaseous or liquid media, in
particular dust particles from hot flue gases in the
temperature range between 120 and 800°C, consisting of a
S support material, which is permeable, inherently stable
and including large pores, that is, a supporting body,
whereby the support material is made heat resistant and,
in particular, of non-corrosive materials, such as glass,
ceramics, metals or compounds of these, and in which the

10 support material of the filter can be formed by a closely
packed partial bond of its heat-resistant particles, and
that the support material is of a structure or size and
shape, which suits a particular application or given
volume.

15 It is commonly known, to use filters for the
separation of particles from gaseous or liquid media and
that these, depending on the application, are constructed
as fabric, carbon fibre, felt, paper, plastic, metallic or
ceramic filters.

20 While fabric, felt, paper and plastic filters are
suitable for a low temperature range up to about 150°cC,
metallic and ceramic can cover the higher temperature
range up to 8000C, so that the latter are suitable for
use in the flue gas region of thermal plants. This is

25 particularly desirable, since, with the increasing
reduction of environmentally harmful emissions, the
filtration of hot gases with temperatures above 250°C is
steadily increasing in importance, because, on the one
hand, the high enthalpy of the clean gas can be used

30 without any further measures, and on the other hand, these
flue gases constitute less of a problem for the '
environment.

The use of the above-mentioned materials as filters
has shown that glass, ceramics and carbon fibre are

35 susceptible to breakage due to brittleness, and with metal

THIS SKEET HAS BEEN
REPLACED




800[err]C, consisting of: 10 (a) a refractory, perneably porous

supporting body of i nherent_sfability and nmade. OfhistShétclid Been Replaced
t oget her particles of ceram c¢s and/or gl ass;

refractory, perneably porous coating on the surfac r
el ement to be acted upon by 15 the hot fluid, said co g
containing particles of ceram cs and/or glass as well as an
inorganic wires or méukﬁxﬁﬂﬂub%égbéyé¥bgi % &%&%'fﬁe

coating nmass coat i ng havi ng | er ore Sl ze an the 20
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bei ng SUbSt%glerlals, suéﬁégg sfggg;%ggierlals, or porous or
5 fine-pored ceramic materials and similar is not useful,
since the initially good separation action is continuously
deteriorating, because fine dust enters the pores, which
cannot dissolve any more, even with special cleaning
measures and which finally leads to clogging of the filter.

10 Among those filters, which have established
themselves in the socalled high temperature region, are
those with filter cartridges, which frequently consists of
clay or ceramic and which, for simplicity, are constructed
as cylindrical tubes in the form of filter cartridges.

15 These filter cartridges, which are open on either
end, are installed between holders within a housing for
the filter and fixed in such a way that the medium to be
filtered penetrates the casing of the filter cartridge and
enters its internal space and leaves this internal space

20 through an opening at the other end of the filter
cactridge. This opening of the filter cartridge opens
into a space for the filtered medium, whereby this meédium
leaves it through a dischacge connector. The filter
cartridges, which are rigidly connected to the holders,

25 cannot move in relation to the loadings imposed on them
due to the flow of the medium and particularly the
loadings through the cleaning process of these filter
cartridges by way of counterflow, whereby breakages, in
particular near the neck of the filter cartridge, cannot

30 be avoided (see DE-PS 30 17 851). ,

In particular, in order to avoid such damage to the
filter cartridges, filter cartridges of this kind are
mounted such that they can oscillate. This oscillating
mounting of the respective filter cartridge is made

35 possible in such a way that the mounting, which separates
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bharacterized in 25 (d) that the porous coating constidshepfiastHig & gﬁéng

particles bonded to each other and to-tRBe-sup- ﬂ HHHE ’Im l!by

means of said binder, the porosity of the coati
result of the evaporation of a suspending liqu
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those near the clean room are of larger diameter than
those near the filter room. On the other hand, the filter

S cartridge is provided with a flange-shaped shoulder at the
end nearest to the clean room, with which this filter

cartridge supports itself on the inwardly drawn bead of

the hole in the mounting. For the better support of this
filter cartridge on this bead, this bead can be formed as

10 a spherical ring shoulder and it is the wider cross
section of this hole from this ring shoulder onward,
increasing towards the filter room, which provides the
necessacry space for the oscillating motion. That end of
the filter cartridge, which is opposite the neck, is

15 provided with a hole into which a bolt engages, which is
then fastened to the mounting.

This bolt may be inserted into the hole with play or
without play, whereby in the case of the play-free
arrangement of the bolt, the bolt is supported on an

20 elastic bush against the filter cartridge. On the one
hand, the spherical ring shoulder at the neck of the
filter cartridge and the elastic support of the bolt at
the other end facilitate the support of the bolt an the
other end, and on the other hand, the oscillating

25 suspension of the filter cartridges in the mounting
provide better protection against damage, compared to
fixed filter cartridges. However, it is considered a
disadvantage of these type of filters that the respective
filter cartridge is mounted too unstable between the

30 supports, which on the one hand leads to sealing problems
and thereby to contamination of the filtered medium and on
the other hand, the removal is made more difficult, due to
the spherical ring shoulders for the attachment of the
filter cartridges (see DE-PS 35 15 365).

35 Thus there is a need to develop a filter of the
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abovementioned type, which is suitable for the filtering
of hot media, such as flue gas and similar, whereby,
despite high temperature loading, for example, 600°C and
possibly more, the filter retains its inherent stability
and filter action and does not have a tendency to form
cracks or cause spalling of material and, furthermore,
that this filter sits absolutely tight on the mounting and
that it can be mounted and dismounted without much effort
and that it can be attached to this mounting in such a
way, that it is not subject to damage even under
mechanical loading, such as would occur during the
cleaning of the filter cartridge.

Accordingly the invention provides a filter in which
the structure of the support material, which is provided
with larger pores, is covered on one of its casing
surfaces with a fine-grained and also heat-resistant
filler material, which enables the formation of finer
pores, and that this filler material is applied as a thin
film, at least on the outer surface, on the support
material and that this filler material consists of the
parts of a dispecrsed mixture, from which one part
evaporates during the burn-in process, the other part,
however, attaches to the larger pores of the support
material and that this mixture is made up of an adhesive
agent and a suspension fluid and that it can be applied in
this aggregate state onto the support material, whereby it
partly bonds within itself and partly with the support
material and that these fine-grained components of the
filler material, as well as the adhesive agent, consists
of the same material, which have a linear thermal
expansion coefficient, which is approximately equal to
that of the support material, and also, that the material
of the filler material is of such a grain size, that the
size of the-pores of the filler material is still below 10

um and that this filler material is embedded in the larger
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Preferred devel opnents of the filter elenent are de- 5
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in the. fiLltering space befween
that it ?liis, at eagt partly, in particular the

larger pores of the support material.

Such a filter not only satisfies the above stated
need but also the different structure of the filter, that
is, that of the support material and the filler material,
exhibit very similar thermal expansion characteristics,
and that, even with special adhesion requirements, this
does not lead to damage of their structure or to widening
of the pores, in particular of those of the filler
material.

This particular concept of the filter ensures
excellent filter action, even with strongly fluctuating
temperatures of the media to be filtered, so that these
filters are particularly suitable for hot gases in the
temperature range from 250°C up to 600-800°9C. Since
all materials and therefore all structures of the filter
are able to follow temperature fluctuations without
damage, it is hardly possible that cracks or spalling, in
particular in the cover layer, can occur, so that surface
filtration takes place with this filter, too, which
ensures the advantage of a largely clog-free filter
action. This surface filter also avoids increasing
pcessure drop, so that the filter can be operated with
constant, minimal enerqy requirements.

The varying structures of the filter can be varied
according to the demands on the filter, so that, for
example, a greater or smaller pore width may be given to
the support material. Analogous to this pore width, the
pore width of the filler material may also be formed
larger or smaller, for example, in such a way that either
coarse- or fine-grained filler material is deposited on
the supporting material or that the supporting material is
coated with more or less layers of the same. The filler
material may, for example consist of heat-resistant glass

i)
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Another advantageous form of construction of the
invention is characterized in that the filter is
constructed as an inherently stable filter cartridge and
that this filter cartridge is spring loaded between the
holders, clamped and sealed hermetically in these holders
against the internal space of the filter housing and for
the purpose of holding of each filter cartridge in its
holder, each filter cartridge shows at its end, which is
nearest to the clean room, an injector-shaped pipe flange
and on that end, which is nearest to the base of the
discharge duct, shows a spigot, whereby both, the pipe
flange and the spigot show an annular shoulder, whereby a
seal is provided between it and the holder on cne hand and
between it and the filter cartridge on the other hand and
that additionally to these calibrating guidance and
holding components for the filter cartridge, a spring is
provided, which sits between the shoulder of the spigot
and the holder and which presses the filter cartridge
against all its seals and/or individual seals.

A further development. of the invention is
characterized in that the injector-shaped pipe flange
shows a sleeve from its shoulder onward and that this
sleeve penetrates into the filter cartridge and shows a
collar at the opposite side of this shoulder and that this
collar penetrates into the clean room through the opening
in the holder.

Another advantageous form of construction can be
seen, in that the spigot, at least in its section between
its shoulder and the projecting extension, shown circular
grooves and that this section penetrates intc holes in the
holder.

Further advantageous developments of the invention

e e

S ———. —
1T SHEET HAS BEEN |

characteriz e&eétﬁas Been Repla@@d

of
de-
d

I nvention consists in a nethod of making a hot



30- orting body of inherent stab%lity and nade cqugwd}hSBwnﬁmmmdéd
together particles of ceram cs and/or” ) gl ass; ng a
coating mass, containing particles of ceram cs B gmns
wetl as an inorganic 35 bi nder, to the supporting

surface of

can be seen in the remaining subclaims, for which
independent protection is claimed within the framework of
this application.
Some exemplary embodiments of the invention are now
S described with reference to the drawings in which:
Fig.l 1is a side elevation of a filter element shaped as a
cylindrical tube,
Fig.2 1is a section through the filter element in the
plane II-II in fig. 1,
10 Fig.3 1is a side elevation of a filter element formed as a
multiple disc pack,
Fig.4 1is a section through the filter element in the
plane IV-1IV in fiqg. 3,
Fig.5 1s an enlarged plan view onto a section of the cut
15 filter element according to fig. 1 or 3 with several
spheres, which form the cover layer, for example, of equal
diameter,
Fig.6 1is a similar, enlarged plan view as in fig.5,
however, with spheres of varying diameters,
20 Fi

’J
n
N |

is a section through the filter element in the

region of its covering layer with a row of spheres

accumulated on to it and the powder particles
embedded in the support material, according to

section III,

25 Fig.8 1is a longitudinal section through a filter housing
with one filter element, which consists of several
filter cartridges,

Fig.9 1is a cross section through the filter housing with

two filter elements arranged in parallel, in the

30 plane II-II of fig. 1,

Fig.1l0 is an enlarged view of a filter element constructed
as a filter cartridge and a section of the support
components, which are holding it there,

Fig.1l1l is an enlarged longitudinal central section through

35 the head of the filter cartridge with the pipe flange,
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fluid; (c) and baking the applied coating nass, theﬂb}ﬁeetﬂasBeechP}ace

forming a refractory, perneably porous coating. of 5 J W““H“HN“

bédy of smaller pore size than the supporting bo
coefficients of I|inear t hermal expansi on of the supporting body,
t he coating particles and of the binder being substan-

tially the $MﬂthIHLppoﬁHENﬁxﬂggdﬂﬁgt ids holdeiCDaﬁ$at the applied coating
mass cont ai tt}@2 closatal n raed artl t he ba ap B SUS end| ng
liquid and ;{5 %qarﬁ)]b%e?ﬁ MB% e BUNHR gu?e ]E)
that, by baki ng of the foost iod tri‘msﬁlltm snmrtrldge with the splgot,

which supports it against its holder.

5 The filter element 1 according to figs. 1 to 7 is
hereby illustrated and described by way of two possible
configurations. A simple such configuration can be a
tubular filter element 1, as it is shown in figs. 1 and
2. This filter element is formed in such a way, that it

10 forms a cylindrical support body 2, which on one end shows
a flange-shaped head 3 and on the other end a hottom 4.
Whilst the flange-shaped head 3 shows in itself the
opening cross section 5 of the filter element 1, that is,
the support body 2, which at the same time corresponds to

15 the opening cross section 6 of the cylindrical support
body 2, the bottom 4 of the support body is formed as a
closure of ‘it and is possibly provided with a foot 7, in
order to be able to fix the support body in a support
frame 8 of the filter housing 13. The support bady 2

20 itself, which consists of a heat-resistant material, such
as ceramics, shows a large-pored structure, that is, large
pores 9, onto which a fine-pored structure in the form of
a covering layer 11, which consists of fine pores 10, is
applied. This covering layer 11 forms the filtering

——

25 surface of the filter element 1, onto which the particles
to be separated from the medium to be filtered, are
deposited.

The filter element 1 according to a further possible
configuration as per fig. 4 is constructed as a socalled

30 lamellar filter, as described in DE-0S 34 13 213, and
distinguiéhes itself essentially through the fact that its
support body 2, or its support material, respectively,
consists of a heat-resistant material, for example of the
ceramic origin described earlier and where its covering

35 layer 11 is formed from a multitude of preferably
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consist of heat-resistant material.

The various parts of the filter element 1, that is,
the support material 2 and its covering layer 11, show
varying pore widths, whereby the pores 9 of the support
material must be larger than the pores 10 of the covering
layer, so that a filtration of the medium can take place
at the surface of filter element 1.

Hereby, the support material 2 may consist of
ceramics in the form of an aluminium oxide (Al303), a
zinc oxide (Zn03) or silicon oxide (Si0j), whereby its
manufacture may occur in such a way that the respective
chosen material is processed into a moulding material in
that is,
pipes and then fired, which results in wide-pored
that is,

if the mass of the supoort material 2 is

the conventional manner, extruded in the form of

supporting bodies,
the other hand,

the supporting material 2. On
filled into moulds, which often may be of advantage, then
the flange-shaped head 3 and the bottom 4, which closes
the pipe, can be formed at the same time.

A fine-pored covering layer 11 is now applied to the
outer casing of this coarse-pored support material 2,
either in the form of an emulsion by way of spraying or
brushing, whereby this emulsion settles primarily in the
openings and holes of the support material and hereby
covers the larger pores 9 with a multitude of openings or
pores 10.

The smaller pores 10 in the covering layer 11 are

produced when the material of the covering layer combines

partially, that is, pointwise or in the form of lines,

with each other, for example, in the form of larger or

smaller bodies 12, such as spheres, and that the surfaces,

which have not been bonded, retain the openings in the

form of pores 10. To a large extent, these pores 10 can
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el ement suitable for hot fluids which spite hlglﬁih'ls
| oads, retains its inherent st abi I|ty and filter a\ﬂﬁ ‘
tendency to cracks or spalling of material parts. The

ments may be attached in conpletely tight manner to thelr hol ders and
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The filter eLerent2y tayer TP6T 204 £edeiq e MUY UEh 4l fhey are
fine-pored layer, in the manner of a film, which still
allows the transmission of the medium, which shows a small

S dimension of its pores 10.

A further possibility for the application of the
covering layer 11 is, to prepare a coating sludge from the
fine-grained powder, of similar consistency to that used
in an enamelling process. The supporting body, that is,

10 the support material 2 may be dipped into this coating
sludge. This covering layer is then fired, together with
the support material, which results in a fine- and
open-pored engobe, similar to a glazing. As with the
support material 2, here, too, the required open small

15 pores 10 result from the evaporation of the suspension
liquid.

In the manufacture of the filter element 1 from these
heat-resistant materials, a starting point is, to use
components of the same base material for the support

20 material 2 and its covering layer 11, whereby the adhesive
agent, which is also used, causes melting of these
materials on the surface (for example, during the firing
process), similar to a sintering process,'which results in
a homogeneocus, firm bond.

25 This is the case and has been established with
numerous experiments with support material 2 and covering
material 11 out of aluminium oxide (Al;03), as well as
a ceramic adhesive of the same consistency.

Similar stable forms result, if chemically not

30 identical but related materials interact with each other,
and which mix with each other during the liquid phase (at
the eutectic point, for example, of Al,03 and Si0j
or Zn0; and Si03). Also, a chemical bond between the
support material 2 and the covering layer 11 is possible,

35 as long as its stable at the application temperature and
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- 4- even damaged by nechanical |oads, in parti CUlgt iy Has Been Replaced
cl eani ng t hereof . A hot fluid filter elenent co Ral

features of 5 the generic clause of claim1l and a m?ﬁ%ﬂ[‘&l‘n@mum%
hot fluid filter elenent conprising the features of

known from docunment WO A-87/01610. Wth this filter elenent, the
coating is provided in the formof a thin diaphragm conprising, in
addition tothat itthehrars itiessate cxt 4 tete larrdy et A Jaske Bt 3 316% gani ¢

against structural changes as the support and covering

material 2, 11. The partial bonding between the support
and the covering material 2, 11 is facilitated through an
5 adhesive agent 14, which may be applied, depending on the
type of bonding during the firing operation, as a form of
glazing or as an adhesive bond.
The thickness 15 of the coating, that is, the
covering layer 11, can easily be made to suit the required
10 degree of purity of the medium, in that more or less
coating material is applied to the support material 2.
With this measure, the filter action of the coating layer
11 can be increased correspondingly.
The bonding of the coating layer 11, that is, its
15 filler material, with the support material 2 is-p:eferably
a homogeneous, intimate bond, which normally cannot be
dissolved. This is of importance insofar as the coating
laver 11 cannot be wahsed off the support material 2,
which could otherwise easily be the case with filtration
20 of liquid £luids.
The f£ilter element 1 according to the invention, as
shown in the form of construction according to figs. 8-12,
distinguishes itself hardly from the filter element
according to figs. 1-7 and is also used for the separation
P 25 of particles from gaseous or ligquid media. For better
understanding, this filter element 1 is constructed as a
tube and arranged in a filter housing 13 together with at
least one other filter element in this housing. Housing
13 itself shows a clean room 16 for the filtered medium
30 and a discharge shaft 17 for the particles, as well as an
inlet and outlet connector 37 and 38 for the medium. The
filter element 1, which is, according to the illustrative
example, constructed as a tubular filter cartridge, is
preferably manufactured from a ceramic material, which,

35 for example, consists of a support material 2 with large
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bi nder, fibres for anchoring the coating particles to a@mﬁappdwﬂ@Hb
body. The coating particles are bonded 312 . primarily to

t he supporting body par- ticles. Sections of the fi bag‘\‘&“

| ocations 15 where they are nutually connected via coati

ticles, are supposed to permt elastic deformation so as to provide
m cro-movability of the di aphragm Docunment WO A- 85/ 04595 reveal s a

filter el enepbre@my 3Qd aPlshudifiited d&rmﬁol ytrm:r aus, Saur:uwurng Toger e1p.
of gl ass particles and por us coat ass

particles. THer8 4i@en@°Fi8s &<  orT efs {gkﬁqﬁmfﬁﬁﬂ%%Eles
The pores oflthehsmpﬁertmu;lxyhpectxve Eﬂlﬁéﬁé¢xnﬂnfﬁyenmdzmh£tfm&EQf, are
filled to parto(x)nfof the filter housing 13 may occur horizontally or
S5 wvertically, whereby each filter cartridge shows at its
respective end, that is, the cartridge head 18 and
cartridge foot 19, special fastening components, with
which they are fixed to holders 20, 21 in the filtering
room. The fastening components at the cartridge head 18
10 are essentailly formed by an injector-shaped pipe flange
22 and at least one seal 23, 24, whereby the pipe flange
shows, apart from the annular shoulder 25, a collar, which
penetrates into the clean room and a sleeve 27, which
projects into the filter element 1. The annular shoulder
15 25, which approximately forms the equator of the pipe
flange 22, has larger diameter than the casing of the
filter element 1. This is the reason for the sufficiently
large support surfaces of the pipe flange 22, with which
the ends of the filter element, that is, the filter
20 cartridge, on the one hand, support themselves on the
holder 21 and on the other hand, support themselves on the
holder 20 at the end near the clean gas.
In order to make the sealing effective, it is
recommended to provide seals 23, 24 on either side of the
R 25 annular shoulder, that is, coaxially to it, of which one
is an annular seal 32 and the other seal 24 could, next to
the annular surface, show a shroud-like enlargement. This
shroud-like enlargement could in this case concentrically
envelope the sleeve 27, which penetrates into the filter
30 element 1 and thereby affect a sealing function, as well
as a radial, elastic support. OE course, it is '
conceivable to provide, instead of these shroud-like
seals, an annular seal 32 at this point and support the
filter cartridge and holder 20 only through this seal.
35 The other end of the filter element 1 is primarily
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25 their depth by the coating particles, and the pore si ze of the

coating particles may be less than 10 [ef{]m §kﬁ Sﬁﬂ%BﬂWﬁ
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signed as a hot fluid filter elenent, and docunent WO A- 85/ 04595
does not descsr ﬂ%@é&?c&é {0 b@h&@f@éxdei@dof a spieétazdeswaréyyt ghke for
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significance 30 and an extension 31 into the opposite direction to it.

With this collar 30, the spigot 29 is inserted into the
5 free end of the filter element 1 up to the shoulder 28,
whereby this collar must show no play or only a small
amount of radial play between itself and the inner surface
of the filter element. The actual sealing of this end of
the filter element 1 at the foot of the cartridge 19
10 occurs, as with the cartridge head 18, through an annular
seal 32, against which the end of the filter element makes
sealing contact. The extension 31 of the spigot 29
penetrates into the hole 33 of the holder 21 and extends
deep enough into it, so that the filter element 1 is
15 quided in the borehole not only against radial movements,
but also remains gquided in the borehole during axial
movements. In order to hermetically seal the respective
filter element 1 against the filtering room of the filter
housing 13, a coil spring 34 is inserted between the
20 shoulder 28 of the spigot 29 and the holder 21 around the
extension 31, which, on the one hand, supports itself on
the shoulder and, on the other hand, against the holder 21.
This helical spring 34 pushes this filter element 1,
that is, the filter cacrtridge against the seals 23, 24 at
25 the cartridge head 18; as well as the shoulder against the
annular seal 32, so that these seals make full contact.
The spigot 29 itself may be solid at its collar 30
and extension 31, or it may show circular grooves 35, as
illustrated in the drawing of fig. 10. 1Instead of the
30 spigot 29, an equivalent guidance part, such as a caonical
spring or a spider may be used. But also, instead of a
helical spring 34, a disc spring or a disc spring stack,
respectively, may be used, which ensures the axial
preloading of the filter element 1.
35 The holder 20, 21 itself may be constructed in the
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since the high enthal py of the cl eaned gas ‘may then be ut| I zed

w t hout further neasures and since fI|tQJ flue laceds
envi ronnent al problens. The filter el enents acco “ﬁ

i nvention are 5 suitable for filtering gaseous or

form of U-shaped struts, which with theicr ends support
themselves on brackets 36 of the filter housing 13, and at
that point may be supported rigidly or elastically.

The medium to be filtered, which enters the filtering

5 room of the filter housing 13 through the inlet connector
37, flows around the individual filter elements 1 and
enters the clean room 16 through them, while its entrained
particles deposit themselves on the casings of the filter
elements. The medium, which in this manner enters the

10 clean room 16, leaves it through the outlet connector 38,
in order to enter free atomsphere, or to be fed into a
further process. The particles deposited on the filter
elements are dislodged through the known method of reverse
blowing, from the inside towards the outside, and enter

15 the discharge shaft 17, from where they are removed either
continuously or intermittently. The reverse blowing
device may be a known jet cleaner, the nozzles of which
are inserted into the injector-shaped pipe flanges 22, in
order to blow in the cleaning medium, such as compressed

20 air.

The mounting and disassembly of the filter element 1
or the filter cartridges, respectively, is -made
particularly easy with this form of cartridge-type
construction, whereby, following the insertion of the

25 extension 31 of the spigot 29 into the borehole 33 of the
holder 21 and pushing it aqgainst the force of the helical
spring 34, the collar 30 of the pipe flange 22 at the head
of the cartridge 18 is pushed first under the borehole of
the holder 20 at this end, and, after releasing the

30 pressure slowly, this collar will engage in this hole and

——

fix the filter cartridge in that position. Disassembly of
the filter cartridge or the filter element 1,
respectively’, occurs in reverse sequence, if it is
required to remove them from their holders 20, 21.

35 According to an advantageous material selection, the
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In the finished filter element, the coating particles Thsﬁﬁ&HQ&Q
t he bondi ng agent, partly to each ot her 15 - and partly t
body. The supporting body 10 and the coating have the s%&ﬂ H'"ﬂm

i

approxi mately the sanme behaviour of thermal expa
t he filter elenment neither tends to damage nor to ex- pan5|on
of the pores, in particular of the_coati § particul ar
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example, a brush, and this fxller material is exposed to a

temperature of 500°C for about an hour, together with

the support body, whereby the filler material is burnt

into the material or the pores of the support body 2,

10 respectively.
The components of the filler material or the coating
layer, respectively, could be composed as follows:
1 part by volume of sodium silicate
14 parts by volume of water
15 4 parts by volume of kaolin
2 parts by volume of feldspar
2 parts by volume of starch (cornflour)
0.2 parts by volume of sodium diphosphate
The filler material, which is produced in this manner
20 and which is applied to the support body 2, deposits
itself in the region of the casing surface of the pores 9
of the support body and fills them until a film-like lavyer
appears on its surface. Hereby, the water is evaporated
under the influence of the temperature, and at this
{ 25 temperature, the starch is also eliminated from the
mixture by burning.

As already mentioned above, the filter elements 1 are
manufactured from ceramic, heat-resistant material. This
does, of course, not exclude the application of other

30 filter elements 1, for example, of plastic, if the filter
element is supposed to work in a different temperature
range. It is also possible, to use other configurations
of filter elements 1.

Here, the filter element 1 has been illustrated and

35 explained by means of filtration of hot gases. Of course,
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fluctuations wi thout damage, it is hardly possible _that cracks or

spalling, in particular in the coating, 1g occur h°t Replaced
el ement provides for.surface 25 filtration which ensur ge
of a largely clogging-free filter action. The surf

avoi ds increasing pressure drops so that the filter e enent can
operated with constant, m nimum energy requi renents. The

di fferent struglsures t@fr teh%nfeidtt e_r e %m%t sQﬂ.rtable £ Stfhé)efi/ﬁﬂﬁhdm
accordance with,the _demn ter el ement o that, for

exanpl e, a gP&atdf &r‘qul’as "s‘r’rsf'lt rga&d"rse% 1 A e Wi Eh A%F tHRE

supporting 3hot. bathis Addltegousl dmerthils imoref waktticuler piortes mé it hf of
the coating %%r%lsiq'}%emfe%rirgequ &4 erga%reost.{galdrerl’icfuqrd region, since it
5 is hardly attacked by aggressive materials.

The heat-resistant filter element 1 has been
illustrated and explained by means of pipes and the
socalled lamellar filter, as shown in fig. 1-4. Of
course, this filter element 1 can also show other

10 configurations. Of advantage is a configuration, which
shows the largest possible filter area.

Such a configuration could also be a combination of
shapes, such as elliptical, triangular etc. The
configuration is mainly dependent on the volume to be

15 filtered, the durability of the filter element, that is,
the filter cartridge, and the medium to be filtered. The
latter also determines the pore width, which for the
purpose of optimization of the pressure drops, is matched
to the medium.

20 The function of the filter is here illustrated and
described, relative to the jet-cleaning process, on an
example of the deposition of particles from gaseous
media. The separation of particles from liquids occurs in
a similar manner, but in this case, the cleaning process

25 1is different, that is, through reverse flow of pure
liguids. 1If the liquid permits the use of air, compressed

air may be used for the cleaning process.
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1.

A filter for the separation of solid particles from hot, gaseous or
liquid media, in particular dust particles from hot flue gases in the
temperature range between 120 and 800°C, consisting of a support
material, which is permeable, inherently stable and equipped with
large pores, i.e. a supporting body, the support material being heat
resistant and comprising non-corrosive materials, such as glass,
ceramics, metals or compounds of these, and in which the support
material can be manufactured through an intimate, partial bond of
its heat-resistant particles, the support material being of a structure,
which suits the application or the given volume, characterized in
that the structure of the support material (supporting body 2) is
covered on the one casing surface, at least on the surface, with a
filler material which makes it possible to use finer pores, is fine-
grained and also heat-resistant, and the filler material (covering
layer 11) is applied to the support material in particular as a thin
coating, and that this filler material consists of parts of a dispersed
mixture, of which one part is volatizable during the firing process,
another part, however, attachable to the larger pores of the support
material and that this mixture is prepared by means of an adhesive
agent (14) and a suspension liquid and in this aggregate state can be
applied to the support material, whereby it is bondable partly
amongst itself and partly with the support material and that these
fine-grained components (bodies 12) of the filler material, as well
as the adhesive agent, consist of a respective material, which has a

.

CLAIMS

linear thermal expansion coefficient, of approximately the same
magnitude as that of the support material (supporting body 2), as
well as that the material of the filler material has such a grain size,
so that the pore size of this filler material is under 10 pm and that
this filler material is embedded in the larger pores (9) of the support
material in the region of the casing of the support material, in
particular fills the larger pores of the support material at least
partly.
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in the plane II-11 in Fig. 1,

2.

A filter according to claim 1, characterized in that the fine-grained
filler material (covering layer 11) in powder form is suspended in a
liquid (e.g. water) and, following the addition of the adhesive agent
(14), is applied to the support material (supporting body 2) and that
this filler material is bonded to the support material through the
adhesive agent.

A filter according to claim 2, characterized in that the liquid for the
suspension of the filler material (covering layer 11) is a volatizable
material (water) under the action of heat, which, following the
application of it onto the support material (supporting body 2),
leaves the filler material behind, having formed fine pores (10)
therein.

A filter according to claim 1, characterized in that the filler material
(covering layer 11) forms a homogeneous, undetachable bond with
the support material (supporting body 2) under the action of heat.

A filter according to claim 1, characterized in that the filler material
(covering layer 11) applied to the support material (supporting body
2) is capable of being fired therewith at elevated temperature.

A filter according to claim 1 to 3, characterized in that the filler
material (covering layer 11) is applied to the support material
(supporting body 2) in at least one layer.

A filter according to claims 1 to 3, characterized in that the filler
material (covering layer 11) is applied to the support material
(supporting body 2) in two layers, whereby the first layer consists
of relatively large particles, which, apart from narrowing the larger
pores (9) of the support material, also form an additional support
structure for the following, second layer, and that the second layer

14.02.96 16:56
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10.

11.

12.

formthe covéring |layer thereof,
consists of fine particles, and that this second layer has the required
small pores (10) for surface filtration.

A filter according to claim 1, characterized in that the filler material
(covering layer 11) adapted to be applied to the support material
(supporting body 2) material by way of spraying and that these
materials together undergo an adhesion process, in particular a
firing process.

A filter according to claim 1, characterized in that the filler material
(covering layer 11) is provided as an emulsion in a bath and that
the support material (supporting body 2) is coated with it by
immersion into the emulsion and that these materials are then
subjected to a firing process.

A filter according to claim 1, characterized in that the support
material (supporting body 2) and the filler material (covering layer
11) consist of ceramics and that these materials are sintered together
undetachably, but open-pored, under the influence of heat.

A filter according to claim 1, characterized in that the support
material (supporting body 2) and the filler material (covering layer
11) form an eutectic mixture and that they are, following cooling-
off, undetachably bonded to each other.

A filter according to claim 1, which is constructed in particular in
tubular shape and which is inserted into a filter housing (13) with
inlet and outlet connector (37, 38) for the medium to tbe filtered
and the already filtered medium, as well as a discharge shaft (17)
for the precipitated particles and through the casing of which the
medium to be filtered can pass through from the outside to the
inside and the casing surface of which can be passed 'through by a
clean flow at intervals in reverse flow, for the purpose of cleaning,
and where at the filter housing (13) in the region near the outlet

14.02.96 16:56
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30. Fig. 6 is an enlarged plan view onto the filter ele-

ment simlar to Fig. 5, but with spheres of This Sheetfi4s Beqndiqplaced

di aneter, Fig. 7 is a section through the fil the 35
region of its covering layer with a series of

accunul ated on it, and with powder =20 -

connector (38), a clean room (16) is provided for the collection and
discharge of the filtered medium, as well as at least one device for
the cleaning of the filter element, as well as that holders (20, 21)
are provided between this device and the base of the discharge shaft
5 (17) for at least one filter element (1), which is arranged inbetween,
of which the holder (20) nearest to the clean room is additionally
equipped with at least one opening between the filter element (1)
and the clean room (16) and the holder nearest to the base is
equipped with at least one support (cartridge foot 19) for the filter
10 element (1), characterized in that the filter element (1) is
constructed as an inherently stable filter cartridge and that this filter
cartridge is clamped and spring-loaded between the holders (20, 21)
and at these holders is sealed hermetically against the inside room
of the filter housing (13) and that for the support of each filter
15 cartridge at this holders, each filter cartridge has at its end nearest
to the clean room (16) an injector-shaped pipe flange (22) and at the
end nearest to the base of the discharge shaft (17) a spigot (29), of
which both, the pipe flange and the spigot, show an annular
shoulder (25, 28), whereby, on the one hand, a seal each is
20 provided between it and the filter element (1) and, on the other
hand, between it and the holder (20, 21) and that additionally to
these calibrating guidance and holding devices for the filter
cartridge, a spring (34) is provided between the shoulder (28) of the
spigot (29) and the holder (21), which presses the filter element (1)
25 against all its seals (23, 24, 32) and/or individual seals.

13. A filter according to claim 12, characterized in that the injector-
shaped pipe flange (22) shows from its annular shoulder (25)
onwards a sleeve (27), which penetrates into the filter element (1)
30 and a protruding collar opposite to this shoulder and that this collar
extends through the opening of the holder (20) into the clean room
(16).
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14.

15.

16.

17.

18.

19.

A filter according to claim 12, characterized in that the spigot (29)
shows annular grooves (35), at least on its section between its
annular shoulder (25) and its protruding extension (31) and that this
section of each extension penetrates into boreholes (33) of the
holder (21).

A filter according to claim 12, characterized in that each holder
(20, 21) nearly extends from inside wall to inside wall of the filter
housing (13) and that several filter elements (1) are clamped and
spring-loaded between two corresonding holders.

A filter according to claim 12, characterized in that the clamping of
each respective filter element (1) between its holders (20, 21) is
carried out as a floating construction.

A filter according to claim 15, characterized in that each filter
element (1) is clamped adjustably, at least in axial direction,
between its holders (20, 21).

A filter according to claim 1, characterized in that its filler material
(covering layer 11) is made up of a dispersed mixture of several
components, and consists of 1 part by volume of sodium silicate, 14
parts by volume of water, 4 parts by volume of kaolin, 2 parts by
volume of feldspar, 2 parts by volume of starch (cornflour) and 0.2
parts by volume of sodium diphosphate.

A filter according to claim 18, characterized in that, following the
application of the filler material (covern layer 11) onto the suport
material (supporting body 2) with the larger pores (9), these are
together subjected to a firing process and the volume parts of water
evaporate during this firing process and that the volume parts of
starch are burned out.
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i .e. of 'supporting body 2, which at the sane fijre coarh .
s.!’*

GASEOUS OR LIQUID MEDIA

This invention concerns a f£ilter for the separation of
solid particles from hot, gaseous or liquid media, in
particular dust particles from hot flue gases in the
temperature range between 120 and 8009C, consisting of a
support material, which is permeable, inherently stable
and including large pores, that is, a supporting body,
whereby the support material is made heat cesistant and,
in particular, of non-corrosive materials, such as glass,
ceramics, metals or compounds of these, and in which the
suppocrt material of the filter can be formed by a closely
packed partial bond of its heat-resistant pacrticles, and
that the support material is of a structure or size and
shape, which suits a particular application or given
volume.

It is commonly known, to use filtecrs for the
separation of pacticles from gaseous ot liquid media and
that these, depending on the application, are constructed
as fabric, cacrbon fibre, felt, paper, plastic, metallic or
cecamic filters.

While fabric, felt, paper and plastic filters are
suitable for a low temperature range up to about 1509C,
metallic and ceramic can cover the higher temperature
range up tao 800°C, sa that the latter are suitable fac
use in the flue gas region of thermal plants. This is
particularly desirable, since, with the increasing
reduction of environmentally hacrmful emissions, the
filtration of hot gases with temperatucres above 250°0C is
steadily increasing in importance, because, on the ane
hand, the high enthalpy of the clean gas can be used
without any further measures, and on the other hand, these
£lue gases constitute less of a problem for the ,
environment.

The use of the above-mentioned materials as filters
has shown that glass, ceramics and carbaon f£ibre are

susceptible to breakage due to brittleness, and with metal
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the supporting body 2 is forned as a cl osure thereof

_ ly
provided with a foot 7 there in order to be able tﬁﬁPﬂ-ﬁpQY‘fH@ “ﬁ@rﬁt
supporting body 2 in a - sup- porsing frane 8 of ajfilter housing

The "supporti ng body 2 itself, which consists of neat 410 §?%ﬂJ
terial, e.g. ceranmics, has a |large-pore structure, 10 I.e. large poye
9, onto which is applied a fine-pore structure i tte—formof a
covering layer 11 having fine pores 10. This covgring |layer 11 f
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fine dusts. Also, the use of such heat resistant

materials, such as sinter maﬁerials, or porous ot

fine-pored ceramic materials and similar is not useful,

since the initially good separation action is continucusly

deteriorating, because fine dust entecs the pores, which

cannot dissolve any more, even with special cleaning

measures and which finally leads to clogging of the filter.

Among those filters, which have established
themselves in the socalled high temperatucre region, arce
those with filter cartcidges, which frequently consists of
clay or ceramic and which, fcr simplicity, are constructed
as cylindrical tubes in the form of filtec cartrgidges.

These filtecr cartcidges, which are open on eithec
end, are installed between holders within a housing foc
the filter and fixed in such a way that the medium to be
filtecred penetrates the casing of the filter cartridge and
enters its internal space and leaves this internal space
through an opening at the other end of the filter
cactridge. This opening of the filter cactridge opens
into a space for the filtered medium, whereby this medium
leaves it through a dischacge connector. The £filter
cartridges, which are rigidly connected to the holders,
cannot move in relation to the loadings imposed on them
due to the flow of the medium and pacrticularly the
loadings through the cleaning process of these filter
cactridges by way of counterflow, whereby breakages, in
pacticular neac the neck of the filter cartridge, cannot
be avoided (see DE-PS 30 17 851).

In pacticulac, in order to avoid such damage to the
filter cartridges, filter cartridges of this kind are
mounted such that they can oscillate. This gscillating
mounting of the respective filter cartridge is made

possible in such a way that the mounting, which separates
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configuration according to Fig. 4 is based on a so-
.fi-lter as shown e.g. in DE-CS 34 13 20 213, and di

essence in that the sup- porting3body 2 thereof{ils gadﬁ 8f §
heat - r esi st ant material, i.e. of ceramic origin, fand thay ¥ % ¢o
vering layer 11 thereof is formed of a multiplicity o preferahply

spherical and/or powdery particles 12 which 25 are bonded to the
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those near the filter room. On the other hand, the filter

cacrtridge is provided with a flange-shaped shoulder at the
end nearest to the clean room, with which this filter
cacrtridge supports itself on the inwardly drawn bead of
the hole in the mounting. For the better support of this
filter cartridge on this bead, this bead can be formed as

10 a spherical ring shoulder and it is the wider cross

w

section of this hole from this ring shoulder onward,
increasing towards the filter room, which provides the
necessary space for the oscillating motion. That end of
the f£ilter cartridge, which is opposite the neck, is

15 provided with a hole into which a bolt engages, which is
then fastened to the mounting.

This bolt may be insecrted into the hole with play or
without play, whereby in the case of the play-free
arrangement of the bolt, the bolt is supported on an

20 elastic bush against the filter cartridge. Cn the one
hand, the spherical ring shoulder at the neck of the
filter cartridge and the elastic support of the bolt at
the other end facilitate the suppocrt of the bBolt on the
other end, and on the other hand, the oscillating

25 suspension of the filter cartridges in the mounting
provide better protection against damage, compaced to
fixed filter cacrtridges. However, it is considered a
disadvantage of these type of filters that the respective
filter cartridge is mounted too unstable between the

30 supports, which on the one hand leads to sealing problems
and theceby to contamination of the filtered medium and on
the other hand, the removal 1s made more difficult, due to
the spherical ring shouldecrs for the attachment of the
filter cartcidges (see DE-PS 35 15 365).

35 Thus there is a need to develop a filter of the
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covering layer 11 so that a filtration of the medium| REPLACEMEBNT BHEEDI
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abovementioned type, which is suitable for the filtering
of hot media, such as flue gas and similar, whereby,
despite high temperature loading, for example, 6009C and
possibly mare, the filter retains its inherent stability
and filter action and does not have a tendency to form
cracks or cause spalling of material and, furthermare,
that this filter sits absolutely tight on the mounting and
that it can be mounted and dismounted without much effort
and that it can be attached to this mounting in such a
way, that it is not subject to damage even under
mechanical loading, such as would occur during the
cleaning of the filter cartridge.

Accordingly the invention provides a filter in which
the structure of the support material, which is provided
with larger pores, is covered cn one cf its casing
surfaces with a fine-grained and also heat-resistant
filler material, which enables the formation of finec
pores, and that this filler matecial is applied as a thin
£ilm, at least on the outer surface, on the supporct
material and that this fillec material consists of the
pacts of a dispecrsed mixture, f£rom which one parct
evaporates during the bucn-in process, the other part,
however, attaches to the larger pores of the suppcrt
material and that this mixture is made up of an adhesive
agent and a suspension fluid and that it can be applied in
this aggregate state onto the support material, whereby it
partly bonds within itself and partly with the support
material and that these fine-grained components of the
£iller material, as well as the adhesive agent, consists
of the same material, which have a linear thermal
expansion coefficient, which is approximately equal to
that of the support material, and also, that the material
of the filler material is of such a grain size, that the
size of the'pores of the filler material is still below 10
um and that this filler material is embedded in the larger
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-9 or silicon oxide (Si@), and it may be nﬁéﬁﬂkﬁmgﬁ&kﬁTET such
-2 manner that the particular material chosen is ] ‘InL
conventional manner to a noul ding mag . terial | ¢.g. extruded §n the
form of tubes, and then 5 fired, which results}if théDahseihg body 2
wth open pores, i.e. large pores. If, in coftfast thereto, t he
mass of the material for the supporting body 2 is fiTled 1 nto joul ds,
whi ch may often be nore advan- t ageous, the flange-shaped head 3 and

the bottomo4ek0in thleogierddrhe fl whe @Ay ibey oEultthed saipgdre: st diaie.
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larger pores of the support material.

Such a filter not only satisfies the above stated
need but also the different structure of the filter, that
is, that of the support material and the filler material,
exhibit very similar thermal expansion characteristics,
and that, even with special adhesion requirements, this
does not lead to damage of their structure or to widening
of the pores, in particular of those of the fillec
material.

This particular concept of the filter ensures
excellent filter action, even with strongly fluctuating
temperatures of the media to be filtered, so that these
filters are particularly suitable for hot gases in the
temperature range from 2509C up to 600-8009C. Since
all materials and thecefoce all structuces of the £filter
are able to follow tempecrature £luctuations without
damage, it 1s hacdly possible that cracks or spalling, in
pactticular in the cover layer, can occur, so that surface

filtration takes place with this Eilter, too, which

‘ensures the advantage of a lacgely clcg-£free filter

action. This surface filter also avoids increasing
pressure drop, so that the filter can be operated with
constant, minimal energy requirements.

The varying structures of the filter can pe varied
accarding to the demands on the filter, so that, for
example, a greater or smaller pore width may be given to
the support material. Analogous to this pore width, the
pore width of the filler material may also be formed
larger or smallec, for example, in such a way that eithec
coarse- or fine-grained filler material is deposited on
the supporting material or that the supporting material is
coated with more or less layers of the same. The filler

material may, for example consist of heat-resistant glass
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coarse pores then has deposited thereon the fine-

OREPLACEMEMTCQVEEET g Iayer

.11 either in the formof an enulsion by 15 sprayi .
this enul sion settling pri- rarsi |y in the o e I NOS M s the
supporting body 2 and thus covering the |ar Pé@“@ M#Th nultl-
plicity of small openings or pores 10. The snall o es

covering layer 11 are produced in that the 20
| ayer 11, e.g. in the form of | arger and s +2——e. g.
spheres, E@NgERS, ceramiiG|9na inen@ed R detch (ftlﬁ‘efres:e egtf-‘ im Purfdtd f orm or
linear neRmeer 20dtlihg REN-dENAeH oI aeediRa] dyte this penings in the
form of pgrﬁs 10. These pores 10 or 25 openi ngs may be di nmensioned to a
| arge ext eéldt™n arbi - trary manner in their size, so that the
covering | ayer Anotherlhdorarntdesyexoed ifrog,m rosfS peotd mmiok i drorafs tEhe ayer with

5 invention is characterized in that the filter is

terlal of the coNerlng

constructed as an inherently stable filter cartridge and
that this filter cartridge is spring lcaded between the

holders, clamped and sealed hecmetically in these holders
against the internal space of the filter housing and for

10 the purpose of holding of each filter cartridge in its
holder, each filter cartridge shows at its end, which is
nearest to the clean room, an injector-shaped pipe flange
and on that end, which is nearest to the base of the
discharge duct, shows a spigot, whereby both, the pipe

15 flange and the spigot show an annulac shoulder, whereby a
seal is provided between it and the holder on cne hand and
between it and the filter cartridge on the other hand and
that additionally to these calibrating guidance and
nolding components for the £ilter cartridge, a spring is

20 provided, which sits between the shoulder of the spigot
and the holder and which presses the filtecr cartridge
against all its seals and/or individual seals.

A further development. of the invention is
characterized in that the injectoc-shaped pipe flange

25 shows a sleeve from its shoulder onwacd and that this
sleeve penetrates into the filter cartridge and shows a
collar at the opposite side of this shoulder and that this
collac penetrates into the clean room through the opening
in the holder.

34 Another advantageous form of construction can be
seen, in that the spigot, at least in its sectian between
its shoulder and the projecting extension, shown circular
grooves and that this section penetrates into holes in the
holder.

35 Further advantageous developments of the invention
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.medi um and has a small dinension of 3Q Its pores 10 A Turtjhe
possibility for applying the coveriﬁg'ﬁayer 11 1
fine-grained powder for the
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can be seen in the remaining subclaims, for which
independent protection is claimed within the framework of
this application.

Some exemplary embodiments of the invention are now

described with reference to the drawings in which:

Fig.l

Fig.2

Fig.S
filter

spheres, which form the cover layer, for example, of 2qu

is a side elevation of a filter element shaped as a

cylindrical tube,
is a section through the filter element in the
plane II-II in figq. 1,

is a side elevation of a filter element formed as a

multiple disc pack,

is a section thcough the filter element in the
plane IV-IV in fig. 3,

is an enlarged plan view onto a section of the cut

element according to £ig. 1 or 3 with several

e

diameter,

Fig.6é

Fig.7

is a similar, enlarged plan view as in £ig.5,
however, with spheres of varying diameters,

is a section through the filter element in the
region of its covering layer with a row of spheres
accumulated on to it and the powder particles
embedded in the support material, according to
section III,

is a longitudinal section through a filter housing
with one filter element, which consists of several
filter cartridges,

is a cross section through the filter housing with

two f£ilter elements arranged in parallel, in the

plane II-II of fig. 1,

al

Fig.l0 is an enlarged view of a filter element constructed

as a filter cartridge and a sectian of the support
components, which are holding it there,

rig.1l1] is an enlarged longitudinal central secticn through
the head of the filtec cartridge with the pipe flange,
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2, thereby producing a fine- and open-porous e
5 For producing the fiJtgr_element 1 fromthese refra
tory materials, a starting point consists in using fpr

of. the supporting body 2 and its covering
sane base material, wherein

gl azi ng.
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which supports it against its holder, and

er
of

)

Fig.12 is an enlarged longitudinal central section through
the foot of the filter cartridge with the spigot,

which supports it against its holder.

The filter element 1 according to figs. 1 to 7 is

hereby illustrated and described by way of two possible

configurations. A simple such configuration can be a

tubular filter element 1, as it is shown in figs. 1 and

2. This filter element is formed in such a way, that it

forms a cylindrical support body 2, which on cne end shows

a flange-shaped head 3 and on the other end a bottom 4.

whilst the flange-shaped head 3 shows in itself the

ogening cross section 5 of the filter element 1, that

1s,

the support body 2, which at the same time corresponds to

the opening cross section 6§ of the cylindrical support

body 2, the bottom 4 of the support body is focmed as a

closure of it and is possibly pcovided with a foot 7,

order to be able to fix the support body in a supporct

frame 8 of the filter housing 13. The suppoct bedy 2

itself, which consists of a heat-resistant material,

as ceramics, shows a large-pored struckture, that is,

in

su

ch

lacge

poces 9, onto which a fine-poced structure in the form of

a covering layecr 11, which consists of fine pores 10,

applied. This covering layer 11 forms the filtering

i

S

surface of the filter element 1, onto which the particles

to be separated from the medium to be filtered, are
deposited.

The filter element 1 according to a further possible

configuration as per fig. 4 is constructed as a socalled
lamellar filter, as described in DE-0S 34 13 213, and
distinguishes itself essentially through the fact that its

support body 2, or its support material, respectively,

consists of a heat-resistant material, for example of the

ceramic origin described earlier and whecre its covering

layer 11 is formed from a multitude of preferably
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t he adhesi on pronoter or binder used therein, during 1( RE %éQEWHQTE%%CT
these materials (e.g. during baking), causes|nel ting togetheJ of
these nmaterial on the sur- face ihereof, simlariteo & qu_mga 3930
process, which results in a honogeneous, firm bond, Thislils
the case and has al so been established with nuner o I i th
material for the supporting - body 2 and the covering | ayer 11 of

al um ni um oxi de (A1203) as well as a ceranic adhesive of sim con-
si stency. aphericalSiandfas ezowdeny MIdkestbbi IR iCh eSRFR %h%ﬂ“%h%h#gal

not identiGale ol I5HaFUPS{RdIESS @ €n UsSeh | SLI6OM and which also

10

30

3S

consist of heat-resistant material.

The various parts of the filter element 1, that 1is,
the support material 2 and its covering layer 11, show
varying pore widths, whereby the pores 9 of the support
matecrial must be larger than the pores 10 of the covering
layer, so that a filtration of the medium can take place
at the surface of filter element 1.

Hereby, the support material 2 may consist of
ceramics in the form of an aluminium oxide (Al303), a
zinc oxide (2n0;) or silicon oxide (Si0p), whereby its
manufacture may occur in such a way that the cespective
chosen material is processed into a mculding material in
the conventional manner, that is, extruded in the form of
pipes and then fired, which results in wide-pored
supporting bodies, that is, the supporting matecial 2. On
the other hand, if the mass of the supoort material 2 is
filled into moulds, which often may be of advantage, then
the flange-shaped head 3 and the bottom 4, which closes
the pipe, can be formed at the same time.

A fine-pored covering layer 11 is now applied to the
ocutec casing of this coarse-pored support material 2,
either in the form of an emulsion by way of spraying or
brushing, whereby this emulsion settles primarily in the
openings and holes of the support material and herceby
covers the larger pores 9 with a multitude of openings orc
pores 10.

The smallec pores 10 in the covering layer 11 are
produced when the material of the covering laver combines
partially, that is, pointwise ot in the form of lines, ’
with each other, for example, in the form of lacger or
smaller bodies 12, such as spheres, and that the surfaces,
which have not been bonded, cetain the openings in the

form of pores 10. To a large extent, these pores 10 can

————
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bi nati on and these m x with each other in the liquid
e.g. of Alferr]O[err] and Sierr] or nQerr] and 25
bond of material for the supporting body 2 and the
IS possible as well, provided that it is stable at
use and has approximtely the sane or a better che
resi stance agai nst structural changes as the sup- 30

REPLAQEMCN ﬁgg
S chenlcm
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m cal
horting hody and .
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body and coverin
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of a glazing Of,as. @0 2d0eshYEs POt the medium, which shows a small

S dimension of its pores 10.

A further possibility for the application of the

covering layer 11 is, to prepare a coating sludge from the

fine-grained powder, of similar consistency to that used

in an enamelling process. The supporting body, that is,

10 the support material 2 may be dipped into this coating

sludge. This covering layer is then ficed, together with

the support material, which results in a fine

- and

open-pored engobe, similar to a glazing. As with the

support matecrial 2, here, too, the required open small

1S pores 10 result from the evaporation of the suspensicn

liquid.

In the manufacture of the filter element
heat-resistant materials, a starting point is
components of the same base material for the

20 material 2 and its covering layer 11, whereby
agent, which is also used, causes melting of
materials on the surface (for example, during
precess), similar to a sintering process, whi

a homogeneous, firm bond.

1 f£rom these
, o use
support

the adhesive
these

the f£iring

ch results in

25 This is the case and has been established with

aumerous experiments with support material 2
material 11 out of aluminium oxide (Alj03), a
a ceramic adhesive of the same consistency.

Similar stable forms result, if chemical

and covering

s well as

ly not

30 identical but related materials interact with each cther,

and which mix with each other during the liquid phase (at

the eutectic point, for example, of Aly03 and S5i0)

or Znls and Si03). Also, a chemical bond between the

support material 2 and the covering layer 11

is possible,

35 as long as its stable at the application temperature and
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11 can easily be nmade to suit the partlcular
the degree of purity of the nedium
is applied to the 5
filter

t hat norég
supporting body 2.

action of the coating |layer 11 can be

i.e.
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that it shows thé same or better chemicdal resistance

against structural changes as the support and covering

material 2, 11.

and the covering material 2,

adhesive agent 1

The partial bonding between the support

11 is facilitated through an

4, which may be applied, depending on the
type of bonding during the firing operaticn, as a form of
glazing or as an adhesive bond.

The thickness 15 of the coating,

covering layer 1

that is, the

1, can easily be made to suit the regquired
degree of purity of the medium, in that more or less

coating material is applied to the support material 2.

With this measure, the filter action of the coating lavyer

11 can be increased correspondingly.

The bonding c¢f the coating layer 11,

filler material,
a homogenecus, i
dissolved.

layer 11 cannot

that is, 1its

with the support material 2 is preferably

ntimate

be

bond,
This is of importance

wahsed off the

which nc
insofar as

support material

trmally canncot be

2,

the coating

which could otherwise easily be the case with filtration

of liquid

fluids.

The filter element 1 according to the invention, as

shown in the form of construction accecrding
distinguishes itself hardly fcom the filter

according to fig

of particles from gaseous or liquid media.

undecrstanding,

s. 1-7 and

is also used for

this filter element 1

element
the separa
For better

to figs. 8-

12,

tion

is constructed as a

tube and arranged in a filter housing 13 together with at

least one other
13 itself shows

and a discharge

filter element in this housing.

Haousi

ng

a clean room 16 for the filtered medium

shaft 17 for the particles,

as well as

inlet and cutlet connecteor 37 and 38 fcr the medium.

filter element 1,

example,

preferably manufactured from a ceramic material,

for example,

which is,
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The bondi ng of the covering layer 11, i.e. the filled REP|ACH) ﬁTkédﬁii
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y

hoaneneous i nti mate bond whi ch normaff canngt ol ved. ﬂhls
is inmportant in so far as the covering layer 1 :aﬁ%@@ﬁ%e?ﬂﬁsw of f
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be the case with the filtration of |iquids. he filter elenenq 1
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1, that is, the respective filter cartridge in the filter
room of the filter housing 13 may occur horizontally or
vertically, whereby each filter cartridge shows at its
respective end, that is, the cartridge head 18 and
cartridge foot 19, special fastening components, with
which they are fixed to holders 20, 21 in the filtering
room. The fastening components at the cartridge head 18
are essentailly formed by an injector-shaped pipe flange
22 and at least cone seal 23, 24, whereby the pipe flange
shows, apart from the annular shoulder 25, a ccllar, which
penetrates into the clean room and a sleeve 27, which
projects into the filter element 1. The annular shoulder
25, which approximately forms the equator of the pipe
flange 22, has larger diameter than the casing of the
filter element 1. This is the reason for the sufficiently
rge support surfaces of the pipe flange 22, with which

e

-

nds of the filter element, that is, the filte

[

cartridge, on the one hand, support themselves on the
holder 21 and on the other hand, support themselves on the
holder 20 at the end near the clean gas.

In order to make the sealing effective, it is
recommended to provide seals 23, 24 on either side of the
annular shoulder, that is, coaxially to it, of which one
is an annular seal 32 and the other seal 24 could, next to
the annular surface, show a shroud-like enlargement. This
shroud-like enlargement could in this case concentrically
envelope the sleeve 27, which penetrates into the filter
element 1 and thereby affect a sealing function, as well
as a radial, elastic support. Of course, it is
conceivable to provide, instead of these shroud-like
seals, an annular seal 32 at this point and suppoct the
filter cactridge and holder 20 only through this seal.

The other end of the filter element 1 is primarily
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particles fromgaseous or liquid nedia. For better Rgndgggtap@ypg;
this filter elenent 1 is in the form of a tube off f F+ ga
and is disposed in a filter housing- 13 toget hel Ezb

one’ additional 25 f ilter elenment 1. The housing 13 FP 'ISES a
clean room 16 for the filtered medi umand a di scharge shaf t 17 ff jor
the particles, as well as an inlet and outl et cohnector 37 and 38 ifor
the nedium The filter elenent 1 is preferably a .

ceram ¢ na-s@portaderimltheonsdsiday 28 gof od apsm@polﬂbngnb039Y2thﬂ§h
| ar ger pore{%% & iy d fﬁﬁnfﬂ?‘l"' 09 the %}GQV?fé&‘Qe 22- aiﬁ%eﬁ ddiwth fine

pores 10 ng of articul ar
filter cart}{ e WlEXteﬂﬁh%“fFlté@?%gtgﬁa%@9%$1€ﬁed$FFFEF°hoE§|h5 13 may

be 35 maobmn Neh VErdé LR 96, bR&izpntal 20mpEeinsetbd igBENthe
S5 free end of the filter element 1 up to the shoulder 28,
whereby this collar must show no play or only a small
amount of radial play between itself and the inner surface
of the filter element. The actual sealing of this end af
the filter element 1 at the foot of the cartridge 19
1Q 'occu:s, as with the cactridge head 18, through an annular
seal 32, against which the end of the filter element makes
sealing contact. The extension 31 of the spigot 29
penetrates into the hole 33 of the holder 21 and extends
deep enough into it, sc that the filter element 1 is
15 quided in the borehole not only against radial movements,
but also remains guided in the borehole during axial
movementts. In order to hecmetically seal the respective
filter element 1 against the filtering room of the filter
housing 13, a ¢oil spring 34 is inserted between the
20 shoulder 28 of the spigot 29 and the holder 21 around the
extension 31, which, on the one hand, supports itself on
the shoulder and, on the other hand, against the holder 21.
This helical spring 34 pushes this filter element 1,
that is, the filter cartridge against the seals 23, 24 at
25 the cartridge head 18} as well as the shoulder against the
annular seal 32, so that these seals make full cantact.
The spigot 29 itself may be solid at its collar 30
and extensicn 31, or it may show circular grooves 35, as
illustrated in the drawing of fig. 10. Instead of the
30 spigot 29, an equivalent guidance part, such as a conical
spring or a spider may be used. But also, instead of a
helical spring 34, a disc spring or a disc spring stack,
respectively, may be used, which ensures the axial
pcelocading of the filtec element 1.
35 The holder 20, 21 itself may be constructed in the

This Sheet Has Been Replaced

L

THIS SHEET HAS BEEN
REPLACED




filter cartridge having, at its respective ends, i.e. RH%A EM"MT
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=12 cartridge head 18 and cartridge foot 19, spegi .uutuplng
menbers through which it is fixed to hel ders _ 20, p1 “EEhf%%ter!rg
space. The fastening nenbers at the cartridge heaf fofited Ji 1
essence by an
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focm of U-shaped stcuts, which with theic ends support
themselves on brackets 35 of the filter housing 13, and at
that point may be supported rigidly or elastically.

The medium to be filtered, which enters the filtering
room of the filter housing 13 through the inlet connector
37, flows around the individual filter elements 1 and
enters the clean room 18 through them, while its entrained
particles deposit themselves on the casings of the filter
elements. The medium, which in this manner enters the
clean room 16, leaves it through the outlet connector 38,
in order to enter free atomsphece, or to be fed into a
further process. The particles deposited on the filter
elements are dislodged through the known metﬁod of reverse
blowing, from the inside towards the outside, and enter
the discharge shaft 17, from where they are removed either
continuously or intermittently. The ceverse blowing
device may be a known jet cleaner, the nozzles of which
are inserted into the injector-shaped pipe flanges 22, in
order to blow in the cleaning medium, such as compressed
air.

The mounting and disassembly of the filter element 1
or the filter cartridges, respectively, is made
particularly easy with this form of cartridge-type
construction, whereby, following the insertion of the
extension 31 of the spigot 29 into the borehole 33 of the
holder 21 and pushing it against the force of the helical
spring 34, the collar 30 of the pipe flange 22 at the head
of the cartridge 18 is pushed first under the borehole of
the holder 20 at this end, and, after releasing the
pressure slowly, this collar will engage in this hole and
fix the filter cactridge in that position. Disassembly of
the filter cartridge or the filter element 1,
respectively, occurs in reverse sequence, if it is
required to remove them from their holders 20, 21.

According to an advantageous material selection, the
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j ector-shaped tubular bush 22 and at least |o g
nenber 23, 24, with the tubular flange 22 t her eof] Havi ng, apart

an annul ar shoul der 25, a - collar 26 projecting intd tﬁmﬁ&ﬂ@dﬁ%?oanle
and a skirt 27 penetrating into the filter elenent [1. The 10
annul ar shoul der 25, form ng approximately the wai st - Tnée of the
tubul ar bush 22, is of l|arger dianeter than the shell of the fllte?

el ement . T%ﬂd&qltqronbtash the 51121 hatse dasa sUTEH L4 efd | yeh@r 88a eupgor ting
areas, on t.he one for an end of the fllter elenent 1 and on 15

the other H&YES drt 'SL'I’;SHC‘FI‘\ ’t%ér%lfl%bafr%s'%“? heRBRA Herbody 2. 2808818R8 end
on the SId%ﬁﬁtﬁdﬂfdﬂkﬁﬂldﬁﬁtomponents|n order to nmake the sealing effect

very effective,
y fhese components, which are dispersed as a mixture,

5 are applied to the support body 2 by means of, for
example, a brush, and this filler material is exposed to a
temperature of 500°C for about an hour, together with
the support body, whereby the filler material is burnt
into the material or the pores of the support body 2,

10 respectively.
The components of the filler matecial or the coating
layer, respectively, could be composed as follows:

1 part by volume of sodium silicate

14 parts by volume of water
15 4 parts by volume of kaolin
2 parts by volume of feldsparc
2 parts by volume of starch (cocanflour)
0.2 parts by volume cf sodium diphosphate

The filler material, which is produced in this manner

20 and which is applied to the support body 2, deposits
itself in the region of the casing surface of the pores 9
cf the support body and £ills them until a film-like layer
appears on its surface. Hereby, the water is evaporated
under the influence of the temperature, and at this

‘ 2S temperature, the starch is also eliminated from the

mixture by burning.

As already mentioned above, the filter elements 1 are
manufactured from ceramic, heat-resistant material. This
does, of course, not exclude the application of other

30 filter elements 1, for example, of plastic, if the filter
element is supposed to work in a different temperature
range. It is also possible, to use other confiqurations
of filter elements 1.

Here, the filter element 1 has been i1llustrated and

35 explained by means of filtration of hot gases. Of course,

e
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I's reconmended to provide sealing nmenbers 23, 24 on 20 REmegMgwdggwf t he
annul ar shoul der 25 coaxially with t he sane, ond tereof—berrg—in|the
formof an annul ar seal i ng nenberg 23, and the ot he igﬁpgmmem er
24, besi de t he annul ar surface, having possibly la|sh L ke
enl argenent. The shroud-Ilike enlargenent would in 25 this case
concentrically enclose the skirt 27 pene- tratirg into filter el ehent
1, thereby having both a _ seal ing function and a +aetal;--el-asti-c-
supporting this fifhmao:t iedrentdref el O o ssyitidbies %d:sotlwnﬁieluabtieamo

provi de, | ﬁﬁ qg?;l' r uIar
seal i ng nenber 32 at S‘P‘gc o) QegeaarH nﬂl&@r@g d" lCh uaI [l?y support
the filter hadrtrildges id to9re elementhol dies 20 Rﬁﬂ‘qutmramghnthtsséeéwng
member . aggressive media in the gaseous or liquid region, since it

ul

is hardly attacked by aggressive materials.

The heat-resistant filter element 1 has been
illustrated and explained by means of pipes and the
socalled lamellar filter, as shown in fig. 1-4., Of
coucse, this filter element 1 can also show other
10 configurations. Of advantage is a configuration, which

shows the largest possible filter area.

Such a configuration could also be a combination of
shapes, such as elliptical, triangular etc. The
configuration is mainly dependent on the volume to be

15 filtered, the durability of the filter element, that is,
the filter cartridge, and the medium to be filtered. The
iatter also determines the pore width, which for the
purpose of optimization of the pressure drops, is matched
to the medium.

20 The function of the filter is here illustrated and
described, relative to the jet-cleaning process, on an
example of the deposition of particles from gaseous
media. The separation of pacticles from liguids cccurs in
a similar manner, but in this case, the cleaning process

2S5 is different, that is, through revecse flow of pure

ligquids. 1If the liquid permiﬂs the use of air, compressed

air may be used for the cleaning process.
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The other end of the filter elenent 1 is supported 35

shoul der
bush 22 -

10

20

25

1.
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CLAIMS B

A filter for the separation of solid particles from hot, gaseous or
liquid media, in particular dust particles from hot flue gases in the
temperature range between 120 and 800°C, consisting of a support
material, which is permeable, inherently stable and equipped with
large pores, i.e. a supporting body, the support material being heat
resistant and comprising non-corrosive materials, such as glass,
ceramics, metals or compounds of these, and in which the support
material can be manufactured through an intimate, partial bond of
its heat-resistant particles, the support material being of a structure,
which suits the application or the given volume, characterized in
that the structure of the support material (supporting body 2) is
covered on the one casing- surface, at least on the surface, with a
filler material which makes it possible to use finer pores, is fine-
grained and also heat-resistant, and the filler material (covering
layer 11) is applied to the support material in particular as a thin
coating, and that this filler material consists of parts of a dispersed
mixture, of which one part is volatizable during the firing process,
another part, however, attachable to the larger pores of the support
material and that this mixture is prepared by means of an adhesive
agent (14) and a suspension liquid and in this aggregate state can be
applied to the support material, whereby it is bondable partly
amongst itself and partly with the support material and that these
fine-grained components (bodies 12) of the filler material, as well
as the adhesive agent, consist of a respective material, which has a
linear thermal expansion coefficient, of approximately the same
magnitude as that of the support material (supporting body 2), as
well as that the material of the filler material has such a grain size,
so that the pore size of this filler material is under 10 um and that
this filler material is embedded in the larger pores (9) of the support
material in the region of the casing of the support material, in
particular fills the larger pores of the support material at least

primarily on the

28 of a round bolt 29, with this bo - Sh B
v o ol 5o a . REPLACEMEY shEET.

bul ar

partly.
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collar 30 and an extension 31 directed oppositely thereta_With this

collar 30, the round bolt 29 is inserted in the|f Rem ACRMERT SHRET
filter elenent 1 up to shoul der 28, and this colll g#=—36—ray—have no
play or 5 just little radial play between the coll ar an’ﬂ”tl)(lﬁ‘ e i [nner
ci rcunf erence of the filter element 1. The geal i hg "'fé‘{:%g pr ojper
of this end of the filter el enment- 18on cartridge floot 19 is obthilned,
just as in case of cartridge head 18, via an annular sealing 10

menber 32 on which the end of the filter elenent 1 —seal--nghy -abut's.

hol der 21 and extontotiotsebtting & Rim 1. chpdfhaadinf oS heBhied ] O

is guided in filler mategiah (eoveningy lagigral Psin posdem formoisesuependsd bug al so 15
agai nst axial nMOVeNngRLg- (el wiél$ and, Foll6H B! the diditors 6Rlhe adhesive agent
5 (14), is applied to the support material (supporting body 2) and that

this filler material is bonded to the support material through the
adhesive agent.

3. A filter according to claim 2, characterized in that the liquid for the
10 suspension of the filler material (covering layer 11) is a volatizable
material (water) under the action of heat, which, following the
application of it onto the support material (supporting body 2),
leaves the filler material behind, having formed fine pores (10)
therein.
15
4. A filter according to claim 1, characterized in that the filler material
(covering layer 11) forms a homogeneous, undetachable bond with
the support material (supporting body 2) under the action of heat.

20 5. A filter according to claim 1, characterized in that the filler material
(covering layer 11) applied to the support material (supporting body
2) is capable of being fired therewith at elevated temperature.

6. A filter according to claim 1 to 3, characterized in that the filler
25 material (covering layer 11) is applied to the support material
(supporting body 2) in at least one layer.

7. A filter according to claims 1 to 3, characterized in that the filler

material (covering layer 11) is applied to the support material

30 (supporting body 2) in two layers, whereby the first layer consists
of relatively large particles, which, apart from narrowing the larger

pores (9) of the support material, also form an additional support

structure for the following, second layer, and that the second layer

R O
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the respective filter element 1 with respect to the PH’AﬂFlt@Fl figtspace
of the filter housing 13, a heli cal spring 34 |s'pratéﬂ"arﬁﬁn'
ext ensi on 31 between the collar 28 of the roung bol 1 gthe
hol der 21, said 20 spring being supported on the ¢n¢ han on the
shoul der 28 and on the other hand on the hol de
cal spring 34 pushes the filter el enent 19 -al so agai ngt t he sealhng
menbers 23, 24 on cartridge head 18 and pushes the—shoul-der =28~
agai nst the annul arzom ph{in® particlespansetha3this sesond lager hasctbe remddeing nenber s
are fully round bolt 29 itself may be
solid at its coIIar %%TBR%W&O gg?%hgp%ﬂﬁg or it may have annulgr
grooves 35 as

8. A filter according to claim 1, characterized in that the filler material
5 (covering layer 11) adapted to be applied to the support material
(supporting body 2) material by way of spraying and that these
materials together undergo an adhesion process, in particular a
firing process.

10 9. A filter according to claim 1, characterized in that the filler material
(covering layer 11) is provided as an emulsion in a bath and that
the support material (supporting body 2) is coated with it by
immersion into the emulsion and that these materials are then
subjected to a firing process.

15

10. A filter according to claim 1, characterized in that the support
material (supporting body 2) and the filler material (covering layer
11) consist of ceramics and that these materials are sintered together
undetachably, but open-pored, under the influence of heat.

11. A filter according to claim 1, characterized in that the support
material (supporting body 2) and the filler material (covering layer
11) form an eutectic mixture and that they are, following cooling-
off, undetachably bonded to each other.

25 _

12. A filter according to claim 1, which is constructed in particular in
tubular shape and which is inserted into a filter housing (13) with
inlet and outlet connector (37, 38) for the medium to tbe filtered
and the already filtered medium, as well as a discharge shaft (17)

30 for the precipitated particles and through the casing of which the
medium to be filtered can pass through from the outside to the
inside and the casing surface of which can be passed through by a
clean flow at intervals in reverse flow, for the purpose of cleaning,
and where at the filter housing (13) in the region near the outlet

HIIIIII l\llli III\\ \llll ll \Il\
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30 shown in drawing Fig. 10. Instead of round bol t| BEPLAGEMENT SHEET
equi val ent gui di ng nenber, such as e.g. a conical —sprrng'Ur“a‘ pi der,
could be used as well. Instead of hel i cal spring 341 3
spri'ng or a Belleville spring package coul d bequs FQ%% ﬁ% he
axi al bias 35 of the filter elenent 1.

-14- -20 - s
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connector (38), a clean room (16) is provided for the collection and
discharge of the filtered medium, as well as at least one device for
the cleaning of the filter element, as well as that holders (20, 21)
are provided between this device and the base of the discharge shaft
5 (17) for at least one filter element (1), which is arranged inbetween,
of which the holder (20) nearest to the clean room is additionally
equipped with at least one opening between the filter element (1)
and the clean room (16) and the holder nearest to the base is
equipped with at least one support (cartridge foot 19) for the filter
10 element (1), characterized in that the filter element (1) 1S
constructed as an inherently stable filter cartridge and that this filter
cartridge is clamped and spring-loaded between the holders (20, 21)
and at these holders is sealed hermetically against the inside room
of the filter housing (13) and that for the support of each filter
15 cartridge at this holders, each filter cartridge has at its end nearest
to the clean room (16) an injector-shaped pipe flange (22) and at the
end nearest to the base of the discharge shaft (17) a spigot (29), of
which both, the pipe flange and the spigot, show an annular
shoulder (25, 28), whereby, on the one hand, a seal each is
20 provided between it and the filter element (1) and, on the other
hand, between it and the holder (20, 21) and that additionally to
these calibrating guidance and holding devices for the filter
cartridge, a spring (34) is provided between the shoulder (28) of the
spigot (29) and the holder (21), which presses the filter element (1)
25 against all its seals (23, 24, 32) and/or individual seals.

13. A filter according to claim 12, characterized in that the injector-

shaped pipe flange (22) shows from its annular shoulder (25)

onwards a sleeve (27), which pepetrates into the filter element (1)

30 and a protruding collar opposite to this shoulder and that this collar
extends through the opening of the holder (20) into the clean room

(16).
RN A
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The hol ders 20, 21 thensel ves, which can be in the| pepjpcdi@fa® ugsT of

U shaped struts, have their ends sup- portedfo n_bLackéls.'é off the
f.ilter housing 13 and may be supported there}fr el agtijcal | y.
5 ° The mediumto be filtered, which enters thg fi Ilit'bét'-ng"m% space
of the filter housing 13 through the inlet con- , nector, flows |around
the individual filter elements 1 -aid throughf t elatter enterg the

cl ean room 16, while 10 its entrained particles' depasit _on the shells of
t he filteddeldefittar accordimpdo wiain iR, [chariaetgrizeduin thatathecpigon €29) cl ean

room 16 | eaves the sgape ahﬁﬁl@i-‘%?o&d@? @45, ?tt éiglnon its se ctf&ﬁx%&(veér? itsh order to

reach the outer atnosphere or process. The
particles depositednauar shogjder N@)fqnﬂtlﬁrpfégﬂ‘@lﬂg @g@gsw Siasddbyedhisby neans

of a section of each extension penetrates into boreholes (33) of the
5 holder (21).

15. A filter according to claim 12, characterized in that each holder
(20, 21) nearly extends from inside wall to inside wall of the filter
housing (13) and that several filter elements (1) are clamped and
10 spring-loaded between two corresonding holders.

16. A filter according to claim 12, characterized in that the clamping of
each respective filter element (1) between its holders (20, 21) is
carried out as a floating construction.

17. A filter according to claim 15, characterized in that each filter
element (1) is clamped adjustably, at least in axial direction,
between its holders (20, 21).

20 18. A filter according to claim 1, characterized in that its filler material
(covering layer 11) is made up of a dispersed mixture of several
components, and consists of 1 part by volume of sodium silicate, 14
parts by volume of water, 4 parts by volume of kaolin, 2 parts by
volume of feldspar, 2 parts by volume of starch (cornflour) and 0.2
25 parts by volume of sodium diphosphate.

19. A filter according to claim 18, characterized in that, following the
application of the filler material (covern layer 11) onto the suport
material (supporting body 2) with the larger pores (9), these are

30 together subjected to a firing process and the volume parts of water
evaporate during this firing process and that the volume parts of

AR

starch are burned out.
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known per se reverse blow ng process on the filter cartridges, from

the inside towards the outside, and are fed to a _disc e-shafit 17
fromwhere they are di scharged continuously of FQE(M gqgmgmeaﬁ{{&. The
reverse 20 bl owi ng neans nmay be a known per se jgt <l

nozzl es bl ow their cleaning nmedium e. -g22 conpressed %',,r _,,,anto t he
openi ngs of the injector-shaped round bushes 22] 1%Htl 1‘1\?5u tilng and
unmounting of the filter elenments 1 is made pari ith
this cartridge-type con- struction in that, fallow ng inserti onl of

t he ex- tension 31 of the round ABstracbg into tlhe hare -33-ef—"  the

hol der 215and pushing the same against the force

Filter for the separation of solid particles from hot, gaseous or
liquid media

The invention refers to a filter for the separation of solid particles from

10 hot, gaseous or liquid media comprising a heat-resistant support material
including larger pores, and an also heat-resistant material of finer pores
forming a covering layer for the support material.

While for example ceramic may be used for the support materiaf, the
15 covering layer is forrned from a plurality of particles of 2 material
sifbilar to the support material, wherein a bond of identical or similar
materials or an eutectic mixwure of mixable materials may be formed

between the covering layer and the support material during a subsequent
heating process.

(Fig. 8)
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30 -of helical spring 34, the collar 26 of the tubul ar bush 22 at

t he Cé_]’tl’i dge head 18 is pushed first under the bore of holder 20 at
this end and, thereafter, rel easing the pressure slowy, this collar
26 will engage in the hole and fix the filter gartridge there. 35
Detaching of the filter cartridge takes place in re-j REPLACEMEMT SHEET
1 1DEC 1998
1/7

L
U T

— e —— o ———

—— o — -

i T11

Yol 1l

E ;“/ % il
i e
Lt |
=1 e
8/‘14' '\.’E__-'-(/

\,]/



-15 - verse sequence,

. if the sane is to be detached fromits
hol dekg. 20, 21. :

Accordi ng to an advant ageous nateLl

., Bt erial—seteqton,|
the 5 filler material, i.e. coating layer 11, appli §dpgmaCHMENT onEt: l
supporting body 2, consists of the foll ow ng conpo- | ments’ ! \
These conponents, which are dispersed as a mxture, 10} { are 3]t vic 13| ‘o,
t he supporting-body 2, e.g. by neans of

a brush, land tHi's filler|
material together with the "

2/7




supporting body is exposed to a tenperat ure of about

500 [err]C for

approx. 1 hour, whereby the filler material IS bprot-—Tto e
materi-al or the pores 9 of the sup- 15 porti ng body ZBEP’-A(LIEMK“EF%I%H
conponents of the filler material or covering | ayel] 11 may have jt Re
foll ow ng conposition: 20 1 part by Vol unme spdp wat efFCokeEes
14 parts by vol une water 4 partsg/gy vol ume kgolin 2
parts by vol une fel dspar 2 parts’ by vol une s{areh—tstarch—fioyr)
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25 0.2 parts by vol ume sodi um dyphosphat e. The filler

mat eri al produced in this manner and applied to the supporting body
2, is deposited in the region of the shell surfacel T e pot-es—9..0f
sup- 30 porting body 2 and fills themuntil a filn}liké&gL&EW¢W!SHHﬁC
appears on the surface of supporting body 2. During [this process;hthe
wat er i s evaporated under the i nflugnge of the tenperat YryEc abgh @
this tenperature the starch is also elinmnated frgm{the m Xture by 35

bur ni ng.
)




-16- As al ready nentioned herei nbefore,

the filter el epents e
are"made fromceramc, refractory material . The fm&g \EEIELEISEBET N
been jllustrated and el ucidated 5 herein for the fi —of—hot
gases. It is of course al so possible t

for
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filteri.ng hot liquids or for gases or liquids that are not hot. The

filter elenment 1 is of particular in- terest for aggressive nedia in
t he gaseous or liquid 10 phase, since it is hardly -aggressi ve
ma- terials. The refractory filter el engnREPLAGBM:BDE&NELT
illustrated and descri bed herein by way of tube o-Tat]) gd 15
lamel lar filter as shown in Figs. 1 to 4. O course, 12@)@ badot &

el enent may al so have ot her confi - gurations. If s a &ﬁég’go S |to
sel ect the configura- tion havingéffe | argest pessible filter drda.
Such a configuration may al so be a conbination ¢f shapes, 20 sluch

as oval, triangular, etc. The configuration wll
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be dependent mainly on the
the filer elenent 1, i.e.
filtered. The latter

optim zation 25
The function of the filter

t

relation to jet cleaning, by way of
gaseous

particles from 30

liquids occurs in a simlar
process nust be effected in a different
I f the

of a clean |iquid.
al so possible

of the pressure | osses,

volune to be filtered, the

he filter

durability of

cartridge, and the mediumto be

al so determ nes the pore wid
is mtched t
is illustrated and de-

7/7 the exanple o
nmedia. The separation
manner, but in that case

manner, i

AP\ 47 A o1 0 o o] A
P %Wgﬂ\‘r@{j}ﬁ&rﬁn&ﬁ{_

S

D

e.

i1
4

bri bed herein

he; #10EQst08or qf

particles firam

the—cteann
by reverse flagw

Iiguid,pehﬁts
3y G

/';=g I\
18

adnprm———

w U
o

-l'

wa’ng-in of air, it is




35
17-

2

to use pressurized air for the cleaning process.
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FILTER FOR THE SEPARATION OF SOLID PARTICLES FROM
HOT, GASEOUS OR LIQUIC MEDIA

According to claim 1, a first subject matter of the

invention comsists in a hot f£luid filter element, in

particular for separating solid particles from hot
flue gases in the temperature range between 120 and
800°C, consisting of:

(a) a refractory, permeably pcrous supporting body of
inherent stability and made. of bonded together
particles of ceramics .and/or giass;

(b} and a refractory, permeably porocus coating on the

" surface of the filter element to be acted upon by
the hot fluid, said coating containing particles
of ceramics and/or glass as well as an incrganic
binder and: being produced by baking an applied
coating mass; .

(¢) said coating having a smaller pore size than the
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

(@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-
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; |

REPLAGEMENT SHEET




d ains. 1. Ahot fluid filter element (1), | Repaick 3(‘;MJ, afy: Har
separating SO|Id particles fromhot flue gases in fh 't e n"e}
range bet'ween 120 and 800[err]C, con- 10 si st{i ng of: )
refractory, permeably porous supporting body 15 A& 19%9 i hh
stability and nmade of bonded t oget her (particles (12) pf
ceram cs and/ or gl ass; 15-2- (b) gnda refractory,
per meabl y porous  coating (11) on the'surface of the fil

el ement (1)

10

N

15

20

25

30

and in that the pore size of the coating is

smaller than 10 um.

Preferred developments of the filter element are de-
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
flue gases in the temperature range between 120 and
800°C, comprising:

(a) a housing subdivided by a first support into a
filtering space and a clean space; '

(b) and a pluralilty of tubular filter elements re-
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.

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
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°C, comprising the following steps:
(a) producing a refractory, permeably porous supp-
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
binder, to the supporting body on the surface of

ature
(a) a
rent

ter



to be'acted upon by the hot fluid, said cdabFRACEVMERT SHEET
contaj ning particles of ceramcs and/ or gllags as wWertT—as™gan

i norgani ¢ bi nder 20 (14) and bei ng produced by bakgqgﬁgq%gpp i ed
coating nass; (c) said coating (11) having a $mill er pore’Size
than the supporting body (2) and the coeffi- etents—ef-liindar
t hermal expansion of the sup- 25 -3- porting body (2), the coatin
particles and of . t he bi nder (14) bei ng substaniiarty ttre
sane; chdféct 841528 phement to begpatgsh upen pbrorhecod®tng (11)
consists of the fluid; coating particles bonded to each other and to

g?nder (14), thg?pégggfg%&g%%thggg%aﬁ%ééiF%{)EESEEHQOfmaSSld 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
t (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

sie side of the coating being smaller than 10 um.

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 tempefature 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



bei ng'the result of the evaporation of a sus- {EPLADGRENNgyEHT
and of a burning-out conponent : of the coptrg-fass—during
baki ng thereof; 35 (e) that the pores (9) of the upggnakn Wbocy
at the coating surface thereof are filled, to TS MAR 1999
- 18-
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10

15

20

25

35

even damaged by mechanical loads, in particular by
cleaning thereof. '

A hot fluid filter element comprising the features of
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
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
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-
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
their depth by the coating particles, and the pore
size of the coating particles may be less than 10 pm.
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
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.

The filtration of hot gases having temperatures of
more than 250°C is gaining increasing significance



at least part of their depth, by the coating RER) ,Mpqr,,{mcépfsr—bc nded
toget her by the binder (14);. (f) and in t hiat' ‘zz% f the
coating (11) is smaller than 10 [err]m fliliter
el enent (1) according to claim1, charactefilzed h't”h‘é"?‘it the
particles (12) of the supporting body (2)| Jconsist of allll ni um
oxi de and/ or zinc oxide and/ or 5sd I I con oxijde. 10 3. 5\
filter elenent (1) according to claim1l or characterj zed

that the parti LB§eofhehBigBatRhfalpy of the(‘ﬂ?a’é%%sgﬁ Y atReR iPeim OXI de
and/or zinc oxud@lized withcttd/@irtids} CRB28%+E€. and since filtered

flue gases entail less environmental problenms. ' The
filter elements according to the invention are
5 suitable for filtering gaseous or liquid £luids.

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 °C to up to 600 to 800 °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



ENTC BiafaTs | 1

15 - 4. Afilter elenent (1) according to any one of i
to 3, . , characterized in that the binder (14) is| sjoda

wat er gl ass. 20 5. A filter element (1) accordingqg;gﬁhngggonel
of clains 1 to 4, characterized in thgt the suspendin
liquidis water. 25 “ 6. Afilter el enent |( I—acecord+-rg—to ?
any one of clains 1 to’5, -6 - characterilzed in that the |
coating mass has the | follomﬁng conposi tion: , ' !

example 1n 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, i
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
(ﬁ? the invention in schematic manner, wherein

Fig. 1 1is a side elevation of a filter element in the
form of a cylindrical tube,
15
Fig. 2 1is a section through the filter element in the
plane II-II in Fig. 1,

Fig. 3 1is a .side elevation of a filter element in the
20 form of a lamellar package,

Fig. 4 1is a section through the filter element in the
FEEN plane IV-IV in Fig. 3,

,.._

25 Fig. 5 1is 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 1is an enlarged plan view onto the filter ele-
ment similar to Fig. 5, but with spheres of
different diameter, '

Fig. 7 1s 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



30 14 parts by vol une water 4 parts [oyREVohiiE N a®ilies
2 parts by volunme feldspar - 2 parts by volumg starch flour
1 part by volune soda water glass 35 0.2 parts by vohengsgogsgm
dyphosphat e. :
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particles embedded in the supporting material,
according to section III,

Fig. 8 1is a longitudinal central section through a
filter housing comprising several filter
cartridges,

Fig. 9 1is a cross section through the filter housing
with two filter cartridge rows arranged in
parallel, as seen in the plane II-II in Fig.
1,

Fig. 10 is an enlarged view of a filter element in the
firm of a filter cartridge, and a section of
the supporting means holding said filter
cartridge there,

Fig. 11 is an enlarged longitudinal central section
through the head of the filter cartridge along
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
with the. round bolt - supporting it to its
holder.

The filter element 1 aécording to Figs. 1 to 7 will be
illustrated and described herein by way of two of the
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
a bottom 4. While the flange-shaped head 3 as such has
the opening cross section 5 of the filter element 1,



- 19 7. A filter elenent (1) according to nf%@mgjmgmjgsq,;
clainms 1 to 6, chatacterized in that the coatlrg*(&&}"eenSLsts
two |ayers, the outer layer being of finer poro- 5 Lt-y4 ap»;h

i nner | ayer. 8. Ahot fluid filter device, in pertlcU‘hT1 e
parating solid particles fromhot flue gases in the tenperat
range between 120 and 800[err]C, 10 -8 - conpri sing: (a) a
housi ng (13) subdivided by a first support 26)—-hto-a

filtering spacé -8nd°% EMPRRTSpAFebody 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-0S 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-

C}- 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 (Al,0;), zinc oxide (ZnO,)

(O




(16); (b) and a plurality of tubular filter elgifeaLEsi() SEBET
resiliently nounted in the. filtering space | r—between-tiheg
first support (20) and a second support (21) u ¢ w1ap <cao l
characterized in (c) that the filter element$ [1) AfE"d&e griec
20 i ndicated in any one of clains 1 to 7. a.__Afiltler
devi ce according to claimS8, cthar acterized ip (a) th

the filter elements (1) are each fixed to 25 —thRe—~f+-st—stppor
(20) by nmeans©ToFlaaCpPR- oxide (S510,), pmét bk-BAHpkd rapufacteued (22),

such a manner that the particular material chosen is
processed in conventional manner to a lnouldingf ma-
terial, eig. 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
-3 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

I
(¥}

that used for enamelling. The supporting body 2 may be
immersed in this sludge. The covering layer 11 is then



(b) the tubular bush (22) having a collar (25), REPLAGRUENT SHigET

(23) being, provi ded between the collar (25 nd the first
support (20) as well 30 as a seal (24) Dbeing provideth keizvween

t he collar (25) and the filter elenent (1);] (c) It hat
the filter elenents (1) are each fixed to he-secomd—stpport
(21) by neans of a round bojat- (29),

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

o 10 heating of these materials (e.g. during baking),

G” causes melting together of these material on the sur-
face thereof, similar to a sintering process, which
results in a homogeneous, firm bond.

15 Thigs 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
(Al,0,;) 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-

Ci ) bination and these mix with each other in the liquid
phase (eutectic e.g. of Al,0; and SiO, or 2Zn0, and

25 Si0,) . 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.



-20- : (d) the round bolt (29) having a collar
seal (.32) being provided between the collar

filter elenment (1); (e) and in that a spring (
5 clanping the filter elenent (1) between thie
first support (20) and the second support (21)

34) for
[ipe
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and for

pressing the sane agai nst the seals - 11 - (23, 24, 32) i1s dispose
bet ween the col | ar (28) of the round bol t'(29) and the

second 10
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The thﬂ@b@@@$tlﬁzgﬁ 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
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
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
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-
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
filter element 1. The housing 13 itself comprises a
clean room 16 for the filtered medium and a discharge
shaft 17 for 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-
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
made in vertical or horizontal manner, with each
filter cartridge having, at its respective ends, i.e.



10. Afilter device according to claim@9,
t he tubul ar bush (22) com |

beyond the collar 15

as wel | as a portion (26) projecting in the Jogposite
direction beyond the collar (25) and reaching into the—Tiean
space (16) through an opening in the -12 - first %upport (20). 20

11. Afilter

deV|ce ccor

cHafack 88 SHEE n

prises a portion{(37) projecting
(25) and protruding into tlhg fiEtieAR afegre

nt

the collar (28)fasltdan1ng memberBr ehtudgAgwhith B.lae él Eireaetenesiaéis .

wel |l as 25
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20, 821p0r gﬁe(?f )lt%rrg eCts'prgi el n% €££ Oesrllfr?g dﬁé%érs
at the cartridge head 18 are formed in essence by an
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.
annular shoulder 25, forming approximately the waist-
line of the tubular bush 22, ié of larger diameter
than the éhell 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

- 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
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
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,
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 memhker.

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

as

At

(1)

toclaim9 or haracteri zed in

that the round B +9g20) ﬁég al8 and’ Caﬁiﬁ%ﬁgﬁﬁ (&) pi%yec??ﬁ@l%%yond



tion beyond the collar (28) and protruding into a RE

! Eﬁ T3 8YiETNn
the second support (21). 12. Afilter device acfo ng-to craim 1
30 characterized in that the oppositely projecti1g 1k A -ngorti
(31) of the round bolt (29) has annul ar gr ooves 35)‘
A filter device according to any one of clains 8 35 o122
-13 -

collar 30 and an extension 31 directed oppositely

thereto. With this collar 30, the round bolt 29 1is

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 1little 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

G?ﬂ 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. & 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.

13.



-21 - characterized in that the first supporth'-(pﬂ‘hv)r’ML'T SHEE
and/ or. the second support (21) is fornmed as a U ~ . shaped bra e.
5 14. A filter device according to any one of claing B 15 paR #5%5t¢ 13,
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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.

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
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
on the filter cartridges are dislodged by means of a
known per se reverse blowing process on the filter
carﬁridges, from the inside towards the oﬁtside, and
are fed to a discharge shaft 17 from where they are
discharged continuously or intermittently. The reverse
blowing means may be a known per se jet cleaner whose
nozzles blow their cleaning medium, e. g. compreésed
air, into the openings of the injector-shaped round
bushes 22.

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
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.
Detaching of the filter cartridge takes place in re-



characterized in that severa
j uxt aposed. manner for one fiJter
filter device according to any one of clains 8

characterized in that both the first support (20)
support (21) extend substantially 15
of the filter
according to any one of clains 8

wal |

Shm

supports (20, 21)

el ement romﬂeach 10

from one jwa
housi ng (13)5 - 16.

‘“'hméﬁ&ﬁ%ge

t & BAR 1559 |
and t he $e

oA opposi

d in
15. A

cond
e

A filter device

to 15,

20
in that clanpi N§*§F EREUENFEer 1E| Bhe same is to be detached from its
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holdexrs 20, 21.

According to an advantageous material selection, the

filler material, i.e. coating layer 11, applied to the
supporting body 2,

nents.

consists of the following compo-

These components, which are dispersed as a mixture,
are applied to the supporting body 2,

a brush,

e.g. by means of
and this filler material together with the
supporting body is exposed to a temperature of about
500 °C for approx. 1 hour, whereby the filler material
is burnt into the material or the pores 9 of the sup-
porting body 2.
The components of the filler material or covering
layer 11 may have the following composition:

1 part by volume soda water glass
14 parts by volume water
parts by volume kaolin
parts by volume feldspar
parts by volume starch (starch flour)
0.2 parts by volume sodium dyphosphate.
manner and

The filler material produced in this

applied to the supporting body 2, is deposited in the
region of the shell surface in the pores 9 of sup-
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

burning.

characterized



ments (‘1) between the first and second supports

effected in floating fashion. 17. A filter devilc¢ according toj
one of clains 9 25 to 16, characterized|i nt BH&R (%S fii
element- (1) is slidable in axial direction against the action
the spring (34), to such an extent that the pro- ] ecting port

(26) of the tubular bush (22) 30 - léones free fro

first support
filter el enent
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A?]3lready(égﬁtioned heré%%bé%é??ih% eo%iq%gkn%l%mggksf|UI

1 are made from ceramic, refractory material.

The filter element has been illustrated and elucidated
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 1is of particular'in-
terest for aggressive media in the gaseous or liquid
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
lamellar filter as shown in Figs. 1 to 4. Of course,
this filter element may also have other confi-
gurations. It i1s advantageous to select the configura-
tion having the largest possible filter area. Such a
configuration may also be a combination of shapes,
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
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
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

to use pressurized air for the cleaning process.

Jny
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t
d



in particular for separating solid particles from 35 RE?Iy;%kq§hqg;ga es
I n the tenperature range between 120 and 80( ert _.Car )
the foll ow ng steps: -2
(a) producing a refractory, perneably porous sup- 15 MAR 999

Ls_?r\
35

-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°C, con-

10 sisting of:

C%‘ ' (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 (11i) containing particles of ceramics
and/or glass as well as an inorganic binder

20 (14) and béing 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

e

M



porting body (2) of inherent stability and (“ﬁﬁde df“%oﬁﬂé
together particles (12) of _ ceram cs and/qr (gl ass; 5

(b) applying a coating nmass, containing particles - 1J;q¥®f;@pran*cs
and/ or glass as well as an in- organi ¢ bijnder (14), to the
supporting body (2) on the surface of thdg fiite1 etement (;)
to be acted upon by the hot fluid; 10 -.18- (c) and baking the applied
coating nmass, thereby formng a refractory, pernmeably porous
coating gtil)leglstt parsumfor thetyr bddptlt 2) byf toealdamting

pore size than the S”pEQEEEE%EQOQMHéga’ta@éﬁheﬁu?%;the blnde&h &ggeff|C|ents

of linear thermal expa si on upportin (2), the
coating par- and ipj ghas &hg Porehsiien@dr theq)c kﬁ?sﬁ%@tan-

is smaller than 10 um.

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) 1is 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

parts by volume kaolin
parts by volume feldspar
parts by volume starch flour

BN o

part by volume soda water glass
35 0.2 parts by volume sodium dyphosphate.

| MIMIH M llll -
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tially-the sane; characterized in dPERASEMERE S5B]

coating mass contains the 20, coating particlies, the binder

(14), a sus- pending liquid and a conponemnt hAaE@Eo be

burnt out; (e) and that, by baking of the coating mass, the

suspending liquid as well as the burning-out 25 — COmpoTTEnt——ar
caused to evaporate and the -19 - porous ceéating (11) is for

ed

e

med

of the coating particles bonded to each other and to the sup-
porting body (2) b¥ nEbksenf ellemebicndét) (1Jgording to any tdwe parfes (9)

of the supporting bogymé2) @b &0 - the coating surface thereof

being filled, to ] at | east part of their depth, by the
coating 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°C,’

. 10 comprising:
Q? (a) a housing (13) subdivided by a first support
(20) into a filtering space and a clean space
(16) ; o |
(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,

o 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), '

e =



particles bonded together by the binder (14), and—the
r

side of the coating (11) being smal ler tihan 1Q [¢
19. A nethod according to claim 18, >
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13.
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(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

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_(29f and the second
support (21).

A filter device according to claim 9,
characterized in that the tubular bush (22) éom-
prises a portion (27) projecting beyond the collar
(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).

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
a portion (31) projecting in the opposite direc-
tion beyond the collar (28) and protruding into a
bore (33) in the second support (21).

A filter device according to claim 11,
characterized in that the oppositely projecting
portion (31) of the round bolt (29) has annular
grooves (35).

A filter device according to any one of claims 8
to 12,

A



charadteri zed
silicon oxide

body (2).

characterized
silicon oxide
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characterized in th?} t he bi.nder 314) sed i s soda ‘—"-——ww&?g—p+a5€.
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used for the par- ticles (1% the—stupport iing
20. A method according to claim18 or |19, 15 MAD 00

t hat al uni ni um oxi de and/ or zi nc oV "R/ [or
used for the par- ticles of |t coating (11).

21. A nethod according to any one-8f-clains 18 tp 20,
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15.

16.

17.

18.

and/or the second support (21) is formed as a U-
shaped brace.

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.

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
from one wall to an opposite wall of the filter
housing (13).

A filter device according to any one of claims 8
to 15,

characterized in that clamping of the filter ele-
ments (1) between the first and second supports
(20, 21) is effected in floating fashion. '

A filter device according to any one of claims 9
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)
comes free from the opening of the first support
(20) .

A method of making a hot fluid filter element (1),
in particular for separating solid particles from
hot flue gases in the temperature range between
120 and 800°C, comprising the following steps:

oo
et
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22. A net hod according to any one of clains 18 to 21, [1REPLACEMENT SHEET
characterized in that the suspending |iquid used —ts—-water:

23.. A met hod according to any one of claims 18 to 22, 1999
characterized in that a coating mass with the 20 folhowﬁh 4
conposition is used: 14 parts by vol une wat er 4_paris
by vol une kaolin 2 parts by wd2ure fel dspar 2 parts}by
vol une starch flour 1 part by vol unme soda

0.2 parts by voIunéa%dﬂmﬂﬁﬁﬁyﬁhd%pﬁﬁféaCtorY' 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 (1f
to be acted upon by the hot fluid;

10 (c) and baking the applied coating mass, thereby

forming a refractory, permeably porous coating
(li) of the supporting body (2) of smaller
pore size than the supporting body (2), with
the coefficients of linear thexrmal 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 bedy (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 um.

19. A method according to claim 18,

L



24. A method according to any one of clains 18 to 23, | REPLAGEMENT SHEET
characteriized in that the cqating (11) is applied 30 in two [dygrs,
the outer |ayer being of finer porosity thap thet % nper 1gsgyqr

25. A nmethod according to any one of clainms 18 to 24, -
characterized in that the coating -mass is applied 35 by—sprayt+nd on,
spread-coating or immersion of the -23- supportihg body (2).

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
oo 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 beéeing 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).
-

AT



10

13

REPLACEMENT ShEE

24 15 MAR 1999

Abstract

-

Filter for the separation of solid particles from hot, gasequs or
liquid media

The invention refers to a filter for che separation of solid particles from
hot, gaseous or liquid media comprising a heat-resistant support material
including larger pores, and an also heat-resistant material of finer pores
forming a covering layer for the suppoct material.

While for example ceramic may be used for the support material, the

.covering layer i3 formed from a plurality of particles of a material

sifhilar to the support material, wherein a bond of identical or similar
materials or an eutectic mixwure of mixable materials may be formed

between the covering layer and the support material during a subsequent
heating procsss. :

(Fig. &) |




