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Biological filter for purifying polluted gases comprising a housing (24, 25) containing a fibrous filter unit (22, 23) in the
form of an assembly of mineral fiber slabs mounted in zig-zag configuration transversely to the flow direction of the gas to be pu-
rified and containing one or more cultures of microorganisms, means (26, 27) for supplying aqueous nutrient medium to the mic-
roorganisms, means (50-53) for supplying polluted gas to one side of the filter unit and means (54-59) for discharging purified
gas from the opposite side thereof. The mineral fibre slabs consist preferably of rock wool, glass wool, or slag wool.
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BIOLOGICAL FILTER

This invention relates to a biological filter for purifying polluted
gases comprising a housing containing a fibrous filter unit
containing one or more cultures of microorganisms, means for supply-
ing aqueous nutrient medium to the microorganisms contained in the
fibrous filter unit, means for supplying poliuted gas to one side of
the filter unit and means for discharging purified gas from the

opposite side thereof.

US patent specification No. 3,216,905 discloses a method of removing
obnoxious organic materials from gases by passing a stream of said
gas through a duct comprising a layer of a porous mass contained in
a gas permeable support housing and placed perpendicular to the flow
direction of the gas. The porous mass which may consist of glass
wool contains a culture of a microorganism and an aqueous nutrient
medium which by capillary action is supplied to the porous mass from
a tray-shaped container placed below and in contact with the porous
mass. The aqueous medium may also be supplied to the porous mass by
being sprayed continuously over the porous mass.

EP patent publication No. 0 147 721 A2 discloses a method of sepa-
rating noxious organic substances from wasie gases by bacterial
biological oxidation wherein a gas stream containing traces of the
undesired organic substances is passed through one or more
biologically active Tlayers of a loose material in the form of
activated carbon, zeolite or silica gel having fixed thereon a mono
culture or a mixed culture of microorganisms.

The biologically active layers are located in a reactor and a stream
of liquid which serves to keep the microorganisms fixed to the -
surface of the filter unit moist is supplied to the reactor, said
Tiquid being recycled to the filter unit after having passed there-

through.

As mentioned above, the filter unit consists of activated carbon,
zeolite, silica gel or mixtures thereof, which apart from be1ng
porous should have an inner surface area of from 500 to 1500 m /g
and should be capable of adsorbing the polluting substances.
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Filter materials of this type are relatively costly and cause the

pressure of the gas flowing through such materials to drop substan-

tially.

According to the invention there is provided a biological filter of
the above-mentioned type, said filter being characterized in that
the filter unit comprises an assembly of mineral fiber slabs mounted
in a zig-zag configuration transversely to the flow direction of the

gas to be purified.

The mounting of the mineral fiber slabs in the manner described
above is advantageous partly because it reduces the volume of the
filter unit or in other words increases the ratio of filter area to
volume and.partly because it enables the filter slabs to be easily
removed and replaced with new slabs when the gas filtering capacity
is reduced to an unacceptable level, e.g. because the porosity of
the slabs is lost, if they dry out or if holes are formed therein.

Moreover, the Filter of the invention is highly advantageous since
the pressure drop (difference pressure) across the filter is very
low and the mineral fibre slabs have a structure which, in the
practical use of the invention, usually will not be blocked by e.g.
polluting material, biomass, dust or pieces of material carried

aTong with the polluting gas.

Another advantage is that it is possible to control the filtering
process by monitoring the concentration of nutrients and/or mineral
salts and/or contaminants in the aqueous nutrient medium.

Furthermore, filter elements in the form of mineral fiber slabs are
relatively inexpensive and they have a large inner surface which
permits a biofilm having a correspondingly large surface area to be

formed thereon.

In a preferred embodiment of the gas filter of the invention the

filter unit is placed in a horizontal plane.

Such mounting is advantageous because it permits the aqueous nu-
trient medium to be uniformly distributed over the filter slabs.

*
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It is preferred that the means for supplying aqueous nutrient medium
and the means for supplying polluted gas to the filter unit are
placed on the same side of the filter unit so as to allow the
polluted gas to flow co-currently with the aqueous medium. Such a
co-current flow results in high absorption of the contaminants from
the poliuted gas in the aqueous medium.

When the polluted gas is treated in the above-mentioned manner the
aqueous nutrient medium is preferably supplied to the upper part of
the gas filter housing and is caused to flow down over the filter
unit under the influence of gravity.

In another preferred embodiment of the invention the means for
supplying aqueous medium and the means for supplying. polluted gas to
the filter unit are placed on opposite sides of the filter unit.

This embodiment permits the polluted gas to be treated with the
aqueous nutrient medium in a countercurrent flow. Such a treatment
causes the amount of aqueous medium carried away with the purified

_gas to be relatively small.

The mineral fiber slabs are preferably connected to one another,
e.g. by glueing or mechanically, in the zones in which they are in
contact. However, whether the mineral fiber slabs are mounted
loosely or are connected to one another it may be advantageous to
provide guide members for maintaining the lower edges of the mineral

fiber slabs in a fixed position.

Such guide members also facilitate the replacement of used slabs
with new ones.

The aqueous nutrient medium should preferably be distributed uni-
formly over the surfaces of the mineral fiber slabs and to that end
it may be desirable to provide a liquid distribution fiber layer,
such as a layer of a fibrous material on the top edges of the
adjoining filter slabs.

Such a fibrous layer, e.g. a non-woven cotton layer, also presents
the advantage that it prevents holes from being formed in the
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mineral fiber slabs within the zones in which they are continuously
subjected to the influence of streams of nutrient medium.

The means for supplying aqueous nutrient medium to the filter unit
may be in the form of pipes which are closed at their ends and which

are provided with a plurality of holes.

The holes may be placed on the upper side of these pipes and the
diameter of the holes may be such that small sprays are formed on

the top of said pipes.

The aqueous medium may also be supplied to the mineral fiber slabs
in the form of drops or fine sprays generated in a large number of
small orifices in the walls of one or more pipes.

It should be understood that the aqueous nutrient medium may be
supplied to the filter unit by use of any suitable distribution
means and that the above-mentioned means are only to be considered

as examples.

The mineral fiber slabs preferably consist of rock wool, glass wool
or slag wool, and the density is preferably between 25 and 180
kg/m3, more preferably between 25 and 120 kg/m3, and most preferably

between 35 and 80 kg/m3.

The angle between adjacent mineral fiber slabs may vary within a
broad range, e.g. between 1° and 30°, and is preferably between 3°

and 10°.

The dimensions of the individual mineral fiber slabs are not critic-
al, but in practice it is preferred to use slabs having a thickness
of from 1.5 to 15 cm and a width and a length, respectively, of from

30 to 200 cm.

It is preferred to use slabs having such dimensions that they can be
handled without problems when installed or in case of replacement of

slabs.

Depending on the total filter area used each filter element may be
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composed of more than one slab.

The mineral fiber slabs are preferably rock wool slabs of the type
which is manufactured by Rockwool A/S, DK-2640 Hedehusene, Denmark,
and which contain small amounts of a binder, such as a phenol

formaldehyde resin.

The individual slabs of the filter unit may be replaced without
demounting the filter. Replacement of slabs may be required e.g. in
case of drying out or chemical degradation of the binder present in
the slab to make it dimensionally stable. For example it may be
appropriate to perform preventive maintenance by replacing the slabs

every six months of operation.

Cultures of microorganisms suitable for use in the gas filter of the
invention can be obtained in various ways, e.g. by isolation from
activated sludge, contaminated soils and forest floor, but it is
preferred to use a microorganism culture obtained from a pure

culture.

Examples of suitable microorganisms are Nitrosomonas, Pseudomonas,
Trichosporum, Nocardia, Thiobacillus, and Bacillus.

The cultures used may be either monocultures or mixed cultures.

It has been found that the mineral fiber material is capable of
capturing most of the exfoliated cell mass resulting from the
metabolism/biological degradation of contaminants contained in the
polluted gas, and that the porous fibrous material has a sufficient
porosity to accumulate the exfoliated cell mass during the total
mechanical 1ife time of the mineral fiber slabs.

Alternatively, it is assumed that the mineral fiber slabs may

accomodate other biological species, e.g. fungi, algae, protozoans
and nematodes, which are capable of utilizing the exfoliated cell -

mass in their metabolism.

A particularly preferred embodiment of the biological filter of the
invention comprises means for collecting aqueous nutrient medium at
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the bottom of the housing and means for recycling the collected
aqueous nutrient medium to the filter unit.

Such a biological filter is particularly suitable for purifying
polluted gas which is supplied to the filter intermittently because
it can tolerate loads which exceed the instantaneous degradation

capacity of the biomass without any substantial reduction of the

purification capacity of the filter.

It has been found that by using this embodiment and by supplying
aqueous nutrient medium in amounts which are excessive compared to
the amount required for wetting the biomass the purification taking
place in periods in which the filter is loaded is mainly based on
absorption of the contaminating substances in the aqueous nutrient
medium, which is evidenced by the fact that the concentration of the
contaminating substances in the aqueous nutrient medium gradually

increases during such periods.

However, when in operation the normal situation is that the Toad on
the filter is relatively Tlow, i.e. the amount of contaminants
contained in the polluted gas is small compared to the purification
capacity of the filter. In this state it appears that the
purification is based on an immediate biological degradation of the
contaminants rather than on an initial absorption in the nutrient
medium and a subsequent biological degradation.

Nevertheless, as mentioned above it is advantageous that the filter
of the invention can cope with an "emergency" situation such as a
sudden, significant increase in the load on the filter. When this
situation occurs, i.e. when the aﬁueous nutrient medium acts as an
absorption medium for the contaminants, it is necessary to provide
monitoring of certain process parameters, especially the
concentration of the contaminants in the aqueous nutrient medium. If
such process parameters are monitored, prohibition of the activity
of the biomass or even possible total destruction of the biomass may
be avoided, e.g. by the addition of fresh cultures of microorganisms
to the filter and/or by substituting the aqueous nutrient medium
having a high concentration of contaminants with fresh aqueous
nutrient medium (water) and/or by reducing the incoming load on the

bl

-
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filter.

In another embodiment of the invention, the filter may be supplied
with fresh aqueous nutrient medium which is discharged from the
filter system without recycling. This will result in a higher water
consumption than in case of a recycling system but, on the other
hand, aqueous nutrient medium collecting tank(s) and pH adjusting
system(s) may be rendered superfluous.

When the supply of polluted gas stops, e.g. because the gas pro-
ducing plant is operated only in periods, such as during the daytime
or because there is switched over to another gas purification plant,
and the recycling of aqueous nutrient medium is maintained during
the period in which no polluted gas is supplied to the filter, the
concentration of contaminating substances in the aqueous nutrient
medium gradually decreases because the biomass continues to convert

the contaminating substances.

It is obvious that the filter unit has to be carefully and individu-
ally designed for each application. Parameters, such as the desired
degree of purification of the gas, the average and/or maximum load
of the filter with polluting compound(s) which is/are to be removed
from the gas, the gas flow rate, and the actual space which is
available for the gas filter, should be taken into consideration in

the design process.

However, in the practical operation of the gas filter according to
the invention it is preferred that the gas flow rate through the
filter unit does not exceed approximately 0.1 m/sec. Thus the
highest efficiency is obtained when the gas flow rate is kept at the
Jowest possible level. Usually, the filter of the invention will be
operated with a gas flow rate of 0.04-0.06 m/sec.

It may be advantageous to use mineral filter slabs which contain a
suitable amount of activated carbon or charcoal. This is especially
the case when the polluted gas comprises undesired organic solvents
(i.e. organic compounds which are essentially non-soluble in water)
which can be adsorbed on the activated carbon.
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Instead of using a single filter it is ordinarily preferabie to use
two or more filters and to treat the polluted gas in series or in

parallel.

The aqueous nutrient medium Teaving the filter or filters is
preferably passed to a collecting tank and fresh water may
optionally be introduced into said tank to compensate for water
which is evaporated or removed together with the purified gas.

Alternatively, or combined with the mentioned addition of the water,
the addition of fresh water may also take place by conditioning the
polluted gas before it enters the filter. By doing this the polluted
gas may also be cooled to a desired temperature before entering the

filter.

It is preferred that droplets of water are not carried away with the
filtered gas. When the gas filter according to the invention is
operated in countercurrent flow, this may be avoided, e.g. by
adapting the gas flow rate to the actual filter size and design or
by using a mist collector or eliminator which is to be placed after

the filter unit.

When the temperature of the gas to be filtered is relatively high it
may be advantageous to operate the gas filter in co-current flow
since the aqueous nutrient medium will contribute considerably to

Tower the gas temperature.

It is preferred to supply the required supplementary nutrients for
the biomass to the collecting tank which also may be provided with
means for heating the aqueous medium before it is recycled to the

gas filter.

Furthermore, it is advantageous to control the biological degrada-
tion process by monitoring the concentration of e.g. mineral salts
in the aqueous nutrient medium collecting tank or in the aqueous
nutrient medium outlet from the filter unit, e.g. by measuring the
electrical conductivity (EC) of the medium, the content of halides,
sulphate ions, nitrate ions, nitrite ions, ammonium ions, phosphate
jon, and similar ions, and/or of contaminants, and by controlling
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the process, e.g. by adding fresh water to the aqueous nutrient
medium (dilution) or discharging aqueous nutrient medium from the
filter system, either to collecting tanks for Tlater use in the
filter system or to the sewerage, or by precipitating the mineral-
salts and/or contaminants.

A particularly high purification efficiency is obtainable by opera-
ting the filter unit at a temperature e.g. within the range of
20-40°C, depending upon the microorganisms used, e.g. by heating the
aqueous nutrient medium or by cooling the poliuted gas.

Acid or base may be supplied to the collecting tank to adjust the pH
at a value which is optimum for the microorganisms used.

The filter of the invention is particularly suitable for purifying
gases containing organic compounds.

Examples of such organic compounds are aliphatic compounds, such as
hydrocarbons, aldehydes, ketones, volatile carboxylic acids and
aromatic compounds, such as phenols, which all may act as carbon
sources for the microorganisms.

The filter is also suitable for removing nitrogeneous compounds,
such as ammonia and triethylamine, or sulfur-containing compounds,
such as hydrogen sulfide, sulfur dioxide and mercaptanes.

The filter is also suitable for the purification of waste gases from
mineral fiber production plants. Such gases typically contain
phenol, e.g. at a concentration of 40-50 mg/m3, ammonia, e.g. at a
concentration of 60-150 mg/m3, and formaldehyde, e.g. at a
concentration of 5-60 mg/m3.

By uﬁing a biological filter according to the invention a
purification efficiency of between 50% and 99.9% can be obtained.
For example, the following purification efficiencies has been
obtained: a purification efficiency for phenol of higher than 95%,
and a purification efficiency for ammonia of higher than 98%.

The invention also relates to a method of purifying polluted gas by
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means of a biological filter as described above.

The amount of water which is required by the microorganisms has to
be determined for each application of the filter according to the
invention. Ideally the nutrient medium should be capable of wetting
the surfaces of all mineral fibers so as to form a liquid film

thereon.

The invention will now be described in further detail with reference

to the drawing in which

Fig. 1 is a vertical cross-sectional view of a filter unit for use
in a preferred embodiment of a gas filter according to the

invention,

Fig. 2 shows a perspective view of the filter unit according to

Fig. 1, and

Fig. 3 shows a flow diagram for a gas filtration plant comprising a
gas filter according to the invention.

The filter unit shown in Figs. 1 and 2 consists of filter elements
1, each composed of three mineral fiber slabs 2, 3 and 4. The filter
elements are in mutual contact at the upper edges 5 and the angle
between adjacent elements is about 5°.

The lower edges 6 of the filter elements 1 are mounted in trays 7, 8
which serve to maintain the desired angle between the adjacent
elements and to facilitate the replacement of used filter slabs with

new slabs.

Pipes 9 which are closed at one end and which are connected with
means (not shown) for supplying aqueous nutrient medium to a culture
of microorganisms contained in the filter elements 1 are provided in
the zones above the upper edges 5 of the filter elements 1. The
upper sides of the pipes 9 are provided with holes 10 having such
dimensions that a plurality of small spraysrare formed on the upper
side of the pipes 9 when nutrient medium is supplied to the pipes 9.

o
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The plant illustrated in Fig. 3 comprises two gas filters 20 and 21,
each consisting of a zig-zag shaped filter unit 22, 23, each filter
unit consisting of a number of mineral fiber slabs containing at
least one microorganism culture, and a housing 24, 25. Each gas
filter further comprises conduits 26, 27 for supplying aqueous
nutrient medium for the microorganism culture to the filter units
22, 23 and for distributing the liquid medium over these units.
Conduits 28 connect the zone below the filter units 22, 23 in the
housings 24, 25 with a collecting tank 29 for aqueous nutrient
medium. The tank 29 is provided with a Tevel sensor 30 which
controls a valve 31 mounted in a conduit 32 for supplying fresh
water to the tank in order to compensate for water which is
evaporated or removed in another manner from the plant. A conduit 33
connects a pump 34 provided in an acid container 35 with the tank
29. The acid container 35 is also connected with the tank 29 through
a conduit 36 in which there is provided a pH measuring means 37.
Furthermore, the tank 29 is provided with electrical heating means

38.

A recycle conduit 39 extends from the bottom of the tank 29 and two
liquid pumps 40, 41 are mounted in parallel in the conduit 39 in
which there is also provided a flowmeter 42. The conduit 39 is

- connected with two conduits 43, 44, each comprising a valve 45, 46,

the conduit 43, 44 being connected with the conduits 26, 27, re-
spectively, for supplying aqueous nutrient medium to the filter
units. The upper part of the housing 25 is connected with the lower
part of the housing 24 through a gas conduit 47 in which there is
provided a valve 48 so as to allow the two gas filters 20, 21 to be

operated in series.

The plant also comprises a gas conduit 50 for supplying gas to be
purified to the plant. The conduit 50 is partly connected with the
Tower part of the housing 25 through a conduit 51 and partly with
the Tower part of the housing 24 through a conduit 52 in which there

is provided a valve 53.

A conduit 54 in which there is provided a valve 55 connects the
upper part of the housing 25 with a discharge conduit 56 for
purified gas and a pump 57 is provided in the latter conduit.
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similarly, a conduit 58 in which there is provided a valve 59
connects the upper part of the housing 24 with the discharge conduit

56.

The plant additionally comprises a recycle conduit 60 in which there
are provided two parallel filters 61, 62, said recycle conduit 60
being connected with a valve 63 provided in the conduit 39.

The plant described is operated in the following manner:

If it is desired to purify polluted gas in both gas filters and in
series the valves 53 and 55 are closed and the valves 48 and 59 are
kept open. When the pump 57 is started polluted gas will be pumped
through the conduit 50 and the gas thus introduced will pass through
the conduit 51 into the Tower pari of the housing 25. The gas then
passes up through the filter unit 23 countercurrently with aqueous
nutrient medium which is passed from the tank 29 through the
flowmeter 42, the valve 46 and the conduit 44 to the conduit 27 by

means of the pump 40 or the pump 41.

After having passed through the filter unit 23 the gas flows through
the conduit 47 and the valve 48 to the Jower part of the housing 24
and through the filter unit 22. The flow of the gas through the
filter unit 22 is countercurrent with the flow of aqueous nutrient
medium which, as described above, is supplied to the conduit 43
through the conduit 39 and the flowmeter 42. After having passed
through the valve 45 the nutrient medium flows into the conduit 26
which serves to distribute the nutrient medium over the filter unit

22.

purified gas flows from the upper part of the housing 24 into the
discharge conduit 56 after having passed through the conduit 58 and

the open valve 59.

If it is desired to use the gas filter in parallel the valve 48 is
closed and the valves 53, 55 and 59 are kept open. By closing the
valves 53, 48 and 59 and by keeping the valve 55 open the upper gas
filter 20 can be maintained inoperative, which may be desirable in
connection with repair and/or replacement of filter elements.

L7

Yy
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If it is desired to block the Tower gas filter 21, the valves 55 and
48 are closed and the valves 53 and 59 are kept open.

As mentioned above, the level sensor 30 which is coupled to the
valve 31 ensures that the 1liquid level within the tank 29 is main-
tained constant. Thus, fresh water will be supplied to the tank 29
through the conduit 32 if the 1iquid level within the tank 29 fails.

The acidity of the aqueous nutrient medium may fluctuate and a
desired activity can be maintained by means of the pump 34 which is
controlled by a signal from the pH measuring means 37 provided in
the conduit 36 and which is capable of pumping e.g. acid from the
container 35 into the tank 29 until the desired pH value has been
reestablished.

The temperature of the aqueous nutrient medium may be controlled by
means of the electrical heating means 38 so that a desired
temperature can be maintained in the tank 29.

If it is not desired to recycle the full amount of aqueous nutrient
medium collected from the gas filters through the filter unit 22, 23
it is possible, by suitable adjusting the valve 63, to recycle a
portion of the aqueous nutrient medium through the conduit 60 to the
tank 29 after it has been filtered in one of the filters 61 or 62.

Example

This example illustrates the operation of a biological filter
constructed essentially as shown in fig. 3 but having only one
housing (24) comprising the two filter units (22 and 23).

The filter housing (24) had the dimensions 6 m x 3 m x 2 m.

 The filter units were operated in series, i.e. the outlet gas from

the first (lower) filter unit (22) was used as inlet gas to the
second (upper) filter unit (23).

The area of each filter unit was 75 mz. Each filter unit was con-
structed of mineral fiber slabs of the dimensions 600 mm x 900 mm X
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75 mm corresponding to a total of 132 slabs in the f11ter unit. The
s1abs were made of rock wool having a density of 43 kg/m The angle
between adjoining slabs was approximately 6 degrees.

The microorganisms or the biomass used in the biological filter had
been obtained from a process water plant, the microorganisms

comprising Pseudomonas.

The filtering process was controlled by pH measurements in the
collecting tank (29) and measurements of the content of phenol and
mineral salts in the aqueous nutrient medium. The salt content and
the phenol content was determined by sampling and subsequently lab

analysis (duration 1 day).

The biological filter was operated for 10 months under the following

conditions:
GAS:

Flow: 12000 Nu/h

Temperature before filter: app. 30°%C
Temperature after filter: app. 25°¢C
Flow rate: 0.04-0.06 m/s

AQUEOUS NUTRIENT MEDIUM:

Flow: 1500-2200 1/h/filter unit
pH: 1.2
pH adjusted with: HZSO4/H3P04

POLLUTING MATERIAL:

PR R A

Maximum load: 1.5 kg/h ammonia
1.5 kg/h phenol
Minimum load: 0.6 kg/h ammonia

0.6 kg/h -phenol
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PRESSURE DROP (Ap):
First filter unit, 0 months: 8 mm water column
Second filter unit, O months: 5 mm water column
First filter unit, 10 months: 30 mm water column
Second filter unit, 10 months: 25 mm water column

When in operation, the load on the filter fluctuated within the
range mentioned above because of fluctuations in the concentration
of contaminants in the inlet gas.

The inlet gas also contained significant amounts of dust and other
waste materials from mineral fibre production. It was found that the
filter of the invention was operating satisfactorily even without a
prefiltering unit for dust and other waste materials.

At all times during the ten months of operation, the purification
efficiency for phenol was between 95% and 99%, and the purification
efficiency for ammonia was at Teast 98%.

Furthermore, the aqueous nutrient medium sampled from the collecting
tank (29) contained phenol only for very short periods of time: the
maximum concentration of phenol was 30 mg/1, and after one week of
recycling of the phenol containing aqueous nutrient medium, the
presence of phenol was not detectable.
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Claims

1. Biological filter for purifying polluted gases comprising a
housing (24, 25) containing a fibrous filter unit (22, 23)
containing one or more cultures of microorganisms, means (26, 27)
for supplying aqueous nutrient medium to the microorganisms
contained in the fibrous filter unit, means (50-53) for supplying
polluted gas to one side of the filter unit and means (54-59) for
discharging purified gas from the opposite side thereof, c har -
acterized in that the filter unit comprises an assembly of

mineral fiber slabs (2-4) mounted in a zig-zag configuration
transversely to the flow direction of the gas to be purified.

2.  Filter according to claiml, character ized in that
the filter unit (22, 23) is placed in a horizontal plane.

3.  Filter according to claim2, character jzed in that
the means for supplying aqueous nutrient medium and the means for
supplying polluted gas to the filter unit are placed on the same

side of the filter unit.

4. Filter according to claim2, characterized in that
the means (26, 27) for supplying aqueous medium and the means
(50-53) for supplying polluted gas to the filter unit are placed on
opposite sides of the filter unit.

5. Filter according to claim2, character jzed in that
the means (26, 27) for supplying aqueous medium to the filter unit
are placed above the filter unit (22, 23).

6. Filter according to claim2, character ized in that
it comprises guide members (7, 8) for maintaining the lower edges
(6) of the mineral fiber slabs (2-4) in a fixed position.

7. Filter according to any of the preceding c]aimé, charac-
terized in that the mineral fiber slabs (2-4) are composed of

rock wool, glass wool or slag wool.

8. Filter according to claim7, characterize d in that

td
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the density of the mineral fiber slabs (2-4) is between 25 and 180
kg/m3, preferably between 25 and 120 kg/m3, and more preferably
between 35 and 80 kg/m3.

9. Filter according to any of the preceding claims, charac -
terized in that the angle between adjoining slabs (2-4) is
between 1° and 30°.

10. Filter according to any of the preceding claims, charac -
terized in that it comprises means (29) for collecting
aqueous nutrient medium at the bottom of the housing (24, 25) and
means (39-46) for recycling the collected aqueous nutrient medium to
the filter unit.

11. Filter according to any of the preceding claims, charac -
terized in that the culture(s) of microorganisms has/have
been obtained from a pure culture, activated sludge, contaminated
soil or forest floor.

12. A method of purifying polluted gas, characterized
in using a biological filter according to any of the preceeding
claims 1-11.
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