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FILTERING DEVICES AND CARTRIDGES FOR FLUIDS AND GASES

Field of the Invention

The present invention relates to a filter body, a sintered filter unit and to a
method for the manufactufe of a filter body and filtering unit. More particularly, the
invention relates to a reliable, mobile and easily handled sintered filter unit to be used
in systems for protecting enclosed spaces such as rooms, shelters, vehicles, tents,

containers and the like, against the penetration of contaminated fluid.

Background of the Invention

As is known, air and other gases are usually filtered continuously, by causing
the gas to pass through a thick filter medium By application of pressure or vacuum.
In household applications, air filters are used in which the medium in the filter units
may be glass fibers impregnated with oil for retaining removed dust pérticles. These

filter units are replaced when they become clogged.

Filters may be classified according to the nature of the driving force causing

the filtration, such as gravity filters, pressure filters and vacuum filters.

Many types of filters are known for filtering gases. One such filter, described
in German Patent Application No. 3204022, uses a loose filling of granules of an
| .adsorbent medium such as activated carbon, placed between a pair of porous walls
that retain the granular material. The drawback of such a filter is the fact that there is
no internal cohesion of any kind, neither of the granulate, its flow, nor its filtering
properties in use; the problems of granulating the activated carbon, its flow and its

filtering properties in use also being difficult to check. -

In U.S. Patent No. 3,645,072, there is described a filter formed by bonding and
molding a granular activated carbon with a frame having U-shaped channels. The



bonded, activated carbon body may be reinforced with a wire or other net, and may

contain areas with reduced thickness in order to minimize pressure drop.

In U.S. Patent No. 5,505,892, there is described a process for the manufacture
of a filter unit made from a molded adsorbent element which is permeable to gases.
Standard gas/liquid filters are made from a housing containing a loosely filled,
mechanically compressed granulate. Granules of an adsofbent medium, preferably
activated carbon, are mixed with a granular organic therixmplastic binder medium in a
dry state. The resultant dry, granular mixture is put in a mold, compacted, and heated
while substantially excluding air from it, to a temperature ébove the plastic range of

the binder medium.

Standard gas/liquid filters are made of a rigid housing, containing loosely
filled, mechanically compressed, fixed adsorbent granulate. The granulate is held
under pressure between screens, using any spring system which requires a rigid,
therefore quite expensive, housing. Such housings are usually made of metal.
Furthermore, these filters must be . installed only in a particulai configuration,
determined by the respective orientation. Normally, these filters are also sensitive to

shock and other mishandling.
Disclosure of the Invention

It is an object of the present invention to provide a simple, compact filter unit

which can be safely and reliably used, even by untrained persons.

It is another object of the present invention to use known, standard materials

which can be easily obtained.

1n accordance with the present invention, there is therefore provided a solid
filter body for a filter unit, comprising a sintered composition of adsorbing materials
containing activated carbon having a particle size in the range of from 4 to 100 mesh,

and a binder in the form of thermoplastic powder having a particle size in the range of



from 10 to 250 mesh, the ratio of binder to adsorbent being less than 25% by weight;

said composition being sintered at a temperature below 250°C.

The invention further provides a fluid filter unit, comprising a casing having
inlet and outlet openings housing a solid filter body made of a sintered composition
of adsorbing materials containing activated carbon having a particle size in the range
6f from 4 to 100 mesh, and a binder in the form of thermoplastic powder having a
particle size in the range of from 10 to 250 mesh, the ratio of binder to adsorbent

being less than 25% by weight; said composition being sintered at a temperature

below 250°C.

The invention still further provides a method of manufacturing a solid filter
body, said method comprising providing granulated adsorbing material containirig
activated carbon having a particle size in the range of from 4 to 100 mesh; providing
a binder in the form of thermoplastié powder having a particle size in the range of
from 10 to 250 mesh, the ratio of binder to adsorbent being less than 25% by weight;

and sintering said adsorbing material and said binder at a temperature below 250°C.

Brief Description of the Drawing

The invention will now be described in connection with certain preferred
embodiments with reference to the fdllowing illustrative figure, so that it may be

more fully understood.

With specific reference now to the figure in detail, it is stressed that the
particulars_shdwn are by way of example and for purposes of illustrative discussion
of the preferred embodiments of the present invention only, and are presented in the
cause of providing What is believed to be the most useful and readily understood
description of the principles and conceptual aspects of the invention. In this regard,
no attempt is made to show structural details of the invention in more detail than is

| necessary for a fundamental understanding of the invention, the description taken
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with the drawing making apparent to those skilled in the art how the several forms of

the invention may be embodied in practice.

In the drawing: _
Fig. 1 is a cross-sectional view of the filter unit according to the present invention.

Detailed Description of Preferred Embodiments

As shown in Fig. 1, the filter unit 2 preferably comprises a filter body 4,
obtained in a special process; a plastic housing constituting a shock-resistant casing 6
having inlet and outlet openings 8 and 10, said housing being inexpensive, light- and
shock-resistant; and a seal 12, which also acts as a shock absorber. The filter unit 2
further optionally includes an aerosol filter 14, made of fiberglass or a cellulose

media and having an efficiency of between 99.97-99.999%, used for filtering small

- particles of 0.3 pm. In some cases, the aerosol filter is not required.

Filter unit 2 may also contain a dust filter 16, made generally from glass fibers
or a synthetic material, normally non-woven and having an efficiency of between
60-99%. Generally, _such a dust filter is for filtering out dust, insects, etc. Its
inclusion, however, is only optional, depending upon the requirements of the filtering

task.

The main part of the invention is the solid filter body 4, which is a
self-supported, rigid item not requiring any expensive supporting parts such as a
metal housing, screens or springs, and which can withstand a free fall from a height
of at least 65 cm without cracking. The filter body is obtained from an adsorbent
granulated material, such as activated carbon. The adsorbent should be in maximum
contact with the contaminated fluid flowing therethrough, providing no possibility of

a bypass even when a minimum amount of binder is used.

Advantageously, the filter body is processed by contaminating the preheated,
granulated adsorbing material with quite a small amount of a rather fine, granulated



thermoplastic material such as polyolefin, polystyrene or polyamide, preferably in an

amount of about 7% by weight. The material is then pressed into a solid block.

The above-mentioned choice of various thermoplastics materials as binders,

enables the filter body 4 to be made either stiffer or more flexible, according to any

requirement.

In order to obtain a maximum adsorption surface, together with maximum
stiffness of the filter body, the following factors should be considered: (a) the
relation of the masses of adsorbent and binder; and (b) the relation of particle sizes of

the adsorbent and binder.

In comparison with the téachings of European Patent 0554224 or U.S.
Patent 5,505,892, the present invention enables the use of only relatively small
amounts of binder, even less than 7%, which is most preferable in order not to block
the édsorben_t. Thus, the need for an additional carbonizing process is avoided.
Cor_n:rarylto the technology described in these Patents, a most important factor for

ease of processing according to the present invention, is the sintering temperature,

which should be below 250°C.

According to another embodiment of the present invention, it is possible also
to use other adsorbents. In addition, if the application is air, a drying step is
sufficient. In any case, it is very important to obtain a very good mechanical stability
of the filter body 4 on the one hand, and on thé other hand, a large adsorption surface,

without using high processing temperatures.

Another feature of the invention is the use of a special shock-absorbing dry
seal, fitting the filter body into the shock-resistant casing 6. Generally, the adsorbent
is sealed by a more or less liquid monomer, which is able to fill the gaps between the
casing and the adsorbent. Due to chemical reaction, the liquid moriomer increases its

viscosity and afterwards behaves like a rubber seal.
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According to another aspect of the present invention, the seal 12 to be used is
prefabricated in a dry form and thus, due to its predetermined shape, it will act also as
a shock absorber. The shock-absorbing seal 12 simultaneously also provides a seal

between case 6 and filter 'body 4,

It will be evident to those skilled in the art that the invention is not limited to
the details of the foregoing illustrated embodiments and that the present invention
may be embodied in other specific forms without departing from the spirit or
essential attributes thereof. The present embodiments are therefore to be considered
in all respects as illustrative and not restrictive, the scope of the invention being
indicated by the appended claims rather than by the foregoing description, and all
changés which come within the meaning and range of equivalency of the élaims are

therefore intended to be embraced therein.
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1. A solid filter body for a filter unit, comprising:

a sintered composition of adsorbing materials containing activated carbon
having a particle size in the range of from 4 to 100 mesh, and a binder in the form of
thermoplastic powder having a particle size in the range of from 10 to 250 mesh,

the ratio of binder to adsorbent being less than 25% by weight, and

said composition being sintered at a temperature below 250°C.

2. The solid filter body according to claim 1, wherein said adsorbing material
comprises an adsorbent granulated material arranged in a manner in which said
adsorbent material makes maximum contact with contaminated through-going fluid

without the possibility of a bypass, even when a minimum amount of binder is used.

3. The solid filter body according to claim 2, wherein at least the majority of said

granulated adsorbing material is activated carbon.

4. The solid filter body according to claim 1, wherein said filter body is
processed by blending preheated, granulated adsorbing material with a small part of
finely granulated thermoplastic material and then pressing the blended material into a

solid block.

5. The solid filter body according to claim 4, wherein the amount of said

thermoplastic material is about 7% by weight of said granulated adsorbing material:

6. The solid filter body according to claim 4, wherein said thermoplastic material

is selected from the group comprising polyolefins, polystyrenes and polyamides.

I
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a casing, having inlet and outlet openings housing a solid filter body made of a
sintered composition of adsorbing materials containing activated carbon having a
particle size in the range of from 4 to 100 mesh, and

a binder in the form of thermoplastic powder having a paﬁicle size in the range

of from 10 to 250 mesh;
the ratio of binder to adsorbent being less than 25% by weight, and

said composition being sintered at a temperature below 250°C.

8. The filter unit according to claim 7, further comprising a prefabricated, dry
seal interposed between the outer surfaces of said filter body and the inner surfaces of

said casing, said seal acting as a shock absorber.

9. The filter unit according to claim 7, further comprising an aerosol filter
member interposed between said inlet opening and said solid filter body, for filtering
small particles of substantially 0.3 pum.

10.  The filter unit according to claim 9, wherein said aerosol filter is made of

fiberglass or cellulose media.

11.  The filter unit according to claim 7, further comprising a dust filter member

interposed between said inlet opening and said solid filter body.

12.  The filter unit according to claim 11, wherein said dust filter member is made

R R

of a non-woven, synthetic media.
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13. A method of manufacturing a solid filter body, said method comprising:
providing granulated adsorbing material containing activated carbon having a
particle size in the range of from 4 to 100 mesh;
providing a binder in the form of thermoplastic powder having a particle size
in the range of from 10 to 250 mesh, the ratio of binder to adsorbent being less than
25% by weight, and _
sintering said adsorbing material and said binder at a temperature below

250°C.

14. The method as claimed in claim 13, further comprising the step of pressing

said sintered adsorbing material and binder into a solid block.

15. The method according to claim 13, further comprising the step of blending

said adsorbing material with a finely granulated, thermoplastic material.

16. The method according to claim 15, wherein said thermoplastic material is

substantially 7% by weight of said adsorbing material.

17. The method according to claim 13, wherein said thermoplastic material is

selected from the group comprising polyolefins, polystyrenes and polyamides.
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