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"DEVICE FOR REDUCING POLLUTANTS IN A GAS MIXTURE"

Technical Field of the Invention

The present invention refers to a device for reducing

pollutants in a gas mixture.

The protection of people's health, both inside and

outside buildings, is presently a serious problem for

the solution of which many firms and companies invest

heavily also to comply with European directives

intended to improve and sanitize work and dwell

environments.

The majority of people spend most of their time

within closed environments.

Several studies have made evident that the level of

pollutants in a closed place-may be equal to and even

higher than that present outside: actually, to the

usual polluting substances coming from the outside,

such as nitrogen oxides, sulphur oxides, carbon

oxides and particulates, other polluting agents can

be added, so-called volatile organic substances

(VOS) , for example formaldehyde and benzene, which

are generated by cleaning products, gas hot plates,

smoke and furnitures.

i¾s far as the polluting substances present outside

the buildings are concerned, particularly dangerous

are the nitrogen oxides (NOx) produced by combustion



processes, for example.

High concentrations of VOS and NOx can cause such

health problems as allergic reactions or more serious

symptoms .

For this reason, there is a great interest in

searching a way for improving the quality of closed

environments by treating internal and external

surfaces of buildings, for example, with

photocatalytic substances able to drop the level of

polluting substances present in the air.

State of the Art

Presently, an air cleaning system is based on the use

of photocatalytic mortars or cement paints, that is,

mortars containing chemical compounds capable of

easily reacting, in the presence of UV radiations,

with some pollutants and allowing the latter to be

removed by direct absorption.

The exposition of said coatings to UV radiation

brings about the formation of particles which act as

catalysts for oxidoreduction and reduction reactions,

thereby transforming the pollutants into chemical

species having reduced environmental impact .

A photocatalytic substance usually employed for this

purpose is titanium dioxide which, in the presence of

UV radiation, is able to photocatalytically destroy



the polluting substances by either degrading them

down to water and C02, or mineralizing them to non¬

toxic substances.

Portable systems also exist comprising photocatalytic

filters, made from textile or paper material coated

with titanium oxide, which are of more flexible and

prompt use with respect to the above mentioned

photocatalytic mortars or cement paints.

Unfortunately, the portable systems which use such

filters imply significant losses of load and are

subjected to a noticeable wear, inasmuch as the

titanium dioxide corrodes both the fabric and paper

as time goes by. In addition, some difficulty has

resulted in illuminating such filters uniformly

because of their porous nature.

Detailed Description

In this context, the specific technical object of the

present invention is to propose a device for reducing

pollutants in a gas mixture, able to overcome the

above indicated drawbacks.

In particular, the object of the present invention is

to provide a device for reducing pollutants in a gas

mixture, said device being able to resist wear and

not implying significant load losses.

A further object of the present invention is to



provide a device for reducing pollutants in a gas

mixture, easily to use and operatively flexible in

closed and open environments.

The indicated technical task and the specified

objects are substantially achieved by a device for

reducing pollutants in a gas mixture which comprises

the technical characteristics set forth in one or

more of the appended claims .

Further characteristics and advantages of the present

invention will appear more clearly from the

indicative, and thus non-limiting, preferred, but

non-exclusive, embodiment of a device for reducing

pollutants in a gas mixture, as illustrated in the

accompanying drawings, wherein:

- Fig. 1 is a schematic view of the device for

reducing pollutants in a gas mixture, according to

the present invention; and

- Fig. 2 is a schematic front view of the device in

Fig. 1 .

With reference to the attached figures, numeral 1

indicates on the whole a device for reducing

pollutants in a gas mixture.

Such a device 1 comprises a housing body 2 having an

inlet 2a and an outlet 2b, with at least one pair of

filters 3 thereinside.



Since these are photocatalytic filters 3 , inside the

device 1 a first light source 4 is also provided of

fluorescent or LED type and advantageously interposed

between the filters 3 to uniformly illuminate them.

Each filter 3 , advantageously panel-shaped, is a

support coated with nano-particles of titanium

dioxide to form preferably a honeycomb structure.

In one embodiment, the two filters 3 face each other

and, advantageously, are disposed in parallel

relationship at a preset distance from each other.

In a second embodiment, the two filters 3 are

disposed inclined with respect to the direction of

flow F .

Moreover, advantageously, the device 1 comprises a

drive means for moving said filters 3 so as to change

the angle between a pair of same filters 3 according

to the characteristics of the air flow to be cleaned

up.

In correspondence of a first respective end 3a, the

two filters 3 are connected to each other by a first

closing element 5 which delimitates the opening

between the two filters 3 . At a second end 3b,

opposite to the first 3a, the two filters 3 are not

connected to each other and, accordingly, define an

open section. A space 6 is thereby provided for the



passage of the gas mixture to be cleaned, said space

6 being defined by the walls of the two filters 3 and

the first closing element 5 . The space 6 is then

closed laterally by the internal walls of the housing

body 2 .

The open section defines, in correspondence of the

second ends 3b of filters 3 , the entry section 7 of

space 6 facing the inlet 2a of housing body 2 and

from which the gas mixture to be cleaned is

introduced.

The first light source 4 is held inside such space 6 ,

preferably projecting from the first closing element

5 with which is electrically connected. In this way

the light source 4 illuminates homogeneously the

mutually facing inner surfaces 3c of the two filters

3 .

The whole of the two facing-each-other filters 3 ,

first closing element 5 and first light source 4

interposed between the two filters 3 , makes up a

filtering module 8 disposed in such a way that the

entry section of space 6 is facing and close to the

inlet 2a of the housing body 2 .

The device 1 advantageously comprises a plurality of

filtering modules 8 disposed side-by-side at a preset

distance so that the outer surfaces of two filters 3 ,



belonging to two distinct adjacent filtering module

8 , will face to each other.

Each filtering module 8 is connected to the adjacent

module, in correspondence of the second end 3b of the

respective filters 3 side-by-side disposed, through a

second closing element 5 ' which delimitates the

opening between the filters 3 of the two side-by-side

disposed modules 8 .

Also in this case a further space 6 ' is created to

allow the gas mixture already cleaned to pass

through, said space being defined by the outer

surfaces 3d of two adjacent filtering modules 8 , and

the second closing element 5 ' . Also in this case, the

space 6 is laterally delimitated by filters 3 .

Interposed between each module 8 is a second light

source to ensure a homogenous distribution of

light over the whole outer surface 3d of filter 3 . As

can be seen in Fig. 2 , each second light source 4 ' is

connected to the second closing element 5 ' inside

which the electrical connection can be advantageously

prearranged. The space 6 ', therefore, exhibits an

open exit section 9 facing the outlet 2b of the

housing body 2 and close to same outlet 2b.

With reference to Fig. 2 , the arrows F indicate the

way the gas mixture to be cleaned enters the device 2



through the- inlet 2a, goes into the space 6 from

entry section 7 and through the honeycomb filters 3 ,

whose pollutant-reducing capacity is activated by the

light from sources 4 , 4 ' and, finally, comes out of

the exit section 9 of space 6 ' between two adjacent

filters 8 to leave already cleaned the device 1

through the outlet 2b.

In other words, the device 1 exhibits a plurality of

filters 3 disposed in succession with alternating

light sources 4 , 4 ' .

The union between two filters 3 is made by connecting

in alternate sequence - via a closing element 5 , 5 '

to which a respective light source 4 , 4 ' is connected

- the first ends 3a and second ends 3b, so that one

filter 3 , in intermediate position along the

sequence, be connected to the preceding filter 3

through the first end 3a and to the following filter

3 through the second end 3b.

Advantageously, the light sources 4 , 4 ' used inside

the device exhibit a wavelength between 300 and 400.

nm, preferably of 351 nm. Such value has been

experimentally identified by means of suitable

apparatuses able to evaluate the degree of reduction

of certain polluting substances such as nitrogen

oxides (NOx) and volatile organic substances (VOC) .



Such value makes it possible to reduce the polluting

substances by 90-95%.

Kinematic models have revealed that with a device 1

having a filtering surface of about 23 m2 it is

possible to reduce by 95% the concentration of

pollutants in a gas mixture having a volume of 24000

m /day and initial concentration of 50 ppb.

The filters' support material is preferably made of

pyroceram, alumina, cordierite, mullite and other

ceramic materials.

From what has been set forth above it appears evident

that the invention achieves the proposed objects and

important advantages as well.

In fact, the described device is able to reduce a

significant concentration of pollutants while

avoiding the drawbacks of the prior art.

In fact, the filters being used withstand the

titanium dioxide coating and do not undergo any

deterioration. The device does not exhibit load

losses and, since it is portable, can be

advantageously used both indoors and outdoors.

The path followed by the gas mixture within the

device ensures an optimal degree of reduction of

polluting substances.

The excellent results being obtained are due in part



also to the particular wave length employed.



CLAIMS

1 . Device for reducing pollutants in a gas mixture,

comprising a housing body (2) having an inlet (2a)

and an outlet (2b) , at least one pair of filters (3)

disposed inside the housing body (2), a first light

source (4) interposed between said filters (3) ,

characterized in that said filters (3) are connected

to each other in correspondence of one respective end

(3a, 3b) by a first closing element (5) ; said pair of

filters (3) and said first closing element (5)

defining a first space (6) for the passage of said

gas mixture which has only one open section (7)

facing the inlet (2a) of said housing body (2) .

2 . Device according to the preceding claim,

characterized in that said first light source (4) has

a wave length between 300 and 400 nm.

3 . Device according to claim 1 or 2 , characterized in

that said first light source (4) has a wave length of

351 nm.

4 . Device according to any of the previous claims,

characterized in that said first light source (4) is

held inside said first space (6) .

5 . Device according to any of the previous claims,

characterized in that said first light source (4) is

connected to said closing element (5) holding



electrical connections thereinside.

6 . Device according to any of the previous claims,

characterized in that each filter is a support coated

with nano-particles to form a honeycomb structure.

7 . Device according to any of the previous claims,

characterized in that it comprises a filtering module

(8) made up of said two filters (3) facing each other

in parallel relationship, of said first closing

element (5) and of said first light source (4); said

filtering module (8) being disposed inside the

housing body (2), with said first closing element (5)

being in correspondence of the outlet (2b) of said

housing body (2) .

8 . Device according to claim 7 , characterized in that

it comprises, inside said housing body (2) , a

plurality of filtering modules (8) disposed side-by-

side at a preset distance from each other, with the

respective filters (3) being parallel to each other.

9 . Device according to claim 8 , characterized in that

the filtering modules (8) are connected to each other

by a second closing element (5' ) located in

correspondence of the second ends (2b) of the

respective side-by-side disposed filters (3) .

10. Device according to claim 9 , characterized in

that it comprises a second light source (4') located



between two different side-by-side disposed filters

(3) and connected to the second closing element (5' ).

11. Device according to any of the previous claims,

characterized in that said second light source (4' )

has a wave length between 300 and 400 n .

12. Device according to claim 10 or 11, characterized

in that said second light source (4' ) has a wave

length of 351 nm.
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