
WO 2012/095549 
	

PCT/FI2011/000037 

1 

Device and method for purifying air from non-desired components and for eliminating 

such components 

This invention concerns a device for purifying air from non-desired gases, microor- 

5 ganisms, droplets, particles of nano size and larger, which device comprises a purify-

ing chamber through which air to be purified is arranged to flow, said purifying 

chamber having a zone where the air to be purified is arranged to flow through water 

dust or water vapor, as well as an ion blast chamber having ion blast tips directed to-

wards collecting surfaces, whereby droplets or particulate materials included in the air 

10 to be purified and flowing through ion jets rushing from said ion blast tips will be 

thrown against said collecting surfaces being grounded, and mass collected onto said 

collecting surfaces will flow down to the bottom of the purifying chamber and from 

there to drainage simultaneously as purified air will leave the purifying chamber. 

15 The invention also concerns a method for purifying air from non-desired gases, mi-

croorganisms, droplets particles from nano size and bigger, which method comprises 

leading air to be purified through a zone of water dust or water vapor and then through 

an ion blast chamber, wherein droplets or particulate materials included in the air to be 

purified and fed through ion jets rushing from ion emitting tips will be thrown against 

20 grounded collecting surfaces, and mass collected onto said collecting surfaces will 

flow down to the bottom of the purifying chamber and from there to a drainage simul-

taneously as purified air is led out. 

Practice and tests have shown that in addition to particles of a size bigger than one 

25 millimeter also particles of nano size and vapors can be separated by means of ion 

blast technique. Separation of odors and gases has been problematic in known me-

thods. Air purifying solutions known per se, such as ion blast technique can be found 

in many Finnish and U.S. patents. 

30 For instance in Document WO 2005/092510, corresponding to Finnish patent publica-

tion FI-116122 a device and a method known per se is disclosed for removing unde-

sirable gases and particles from the air. At page 1, lines 32 to 33 of said document is 
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mentioned that "Experiments have shown that odors can effectively be removed from 

air to be purified by means of the device and method according to the invention". 

As another example a device and method for purifying air from non-desired gases and 

5 particles is disclosed in Finnish patent publication FI-121165.At page 2 lines 6 to 11 

of the publication is mentioned, translated into English that characterizing for the de-

vice and method according to said invention is that a strong oxidizing zone for air is 

provided in the air inlet opening or in the inlet zone of the purifying chamber, where-

by oxidizing is provided for instance by water dust containing hydrogen peroxide. In 

10 addition to removing of odors also extermination of microbes, such as viruses, bacte-

ria, spores and other microorganisms, and removing of lifeless mass together with 

particle contamination onto the collection surfaces can be achieved by oxidizing. 

However, strong and unpleasant odors pas through the device to some extent, and it is 

not always possible to use sufficiently strong oxidizing agents. 

15 
The object of the present invention is to eliminate also these drawbacks and to provide 

a device and a method by means of which also the odors can be separated effectively, 

without strong oxidizing. This object is achieved with a device and a method which 

are characterized in that in the inlet end of the purifying chamber there is an ionization 

20 chamber having ionization emitting tips for ionization of air coming to purification 

before it is led through the water dust or water vapor zone and in the inlet of the puri-

fying chamber there are gas sensors being connected to an electricity and control cen-

tre of the purifying chamber, which based on signals from the gas sensors is arranged 

to determine an electric charge of the ionization, either negative or positive. Hereby a 

25 strong ionization of the air takes place in the inlet zone of the purifying chamber be-

fore the water dust zone and based on signals from the gas sensors the ionization can 

also be controlled to such a level of electric voltage, wherein ozone is generated to a 

desired level. 

30 Water to be used for the water dust of the water dust zone can preferably be oxidized 

with hydrogen peroxide to intensify removal of gases and extermination of microbes. 

Due to very inexpensive price and very low operating costs of ionizers an effective 

removal of gases and extermination of microbes such as viruses, bacteria, spores and 

other microorganisms can be achieved already with low oxidation of the water dust. 
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Based on the signals from the gas sensors in the inlet of the purifying chamber the 

electricity and control centre is also able to determine oxidation demand of the water 

dust in the water dust zone. The droplet size of water dust in the water dust zone is 

preferably smaller than 201.1m. 

5 

Instead of water dust also vapor having a temperature of for instance + 200 °C can be 

used in the invention. 

Experiments have shown that odors can effectively be separated from the air to be 

10 purified by the dev ice and the method according to the invention. Simultaneously 

particles of nano size and larger will be removed from the air almost to 100 %. 

According to a preferred embodiment air is ionized with either a negative or a positive 

charge before it is led into the purifying chamber. The electrically charged air is led to 

15 the water dust or water vapor into which hydrogen peroxide or another oxidizing 

agent can be mixed if necessary. A particle size of the water dust smaller than 20 pm 

is operatively most advantageous. High voltage operated tips in the purifying chamber 

creating the ion blast phenomenon produce a continuous jet of millions of ions onto 

the collecting surfaces, taking with it from the air to be purified particles of nano size 

20 and larger, droplets, microbes, other microorganisms and non-desired gases. Electric 

charging capability of aerosols is of no importance, so the method differs in this re-

spect from electro filters. Droplets thrown onto the collecting surfaces are continuous-

ly cleaned away and pass from the collecting surfaces downwards towards drainage. 

The grounded collection surfaces can also be cleaned by means of water flush without 

25 interrupting the actual purifying operation. 

30 

Hydrogen peroxide having water as carrier is a generally used disinfectant in the 

world and is able to kill microbes and microorganism. The use of hydrogen peroxide 

is not associated with such problems as generation of gases or chemical residues, 

which will in using other oxidizing agents. 
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The invention will be described below by means of an Example with reference to the 

enclosed drawing, wherein Fig. 1 shows schematically one embodiment of an air puri-

fying device according to the invention. 

5 The air purifying device includes: incoming air 1 to be purified, and sensors 2 detect-

ing different gases. An ionization chamber 3 into which the air to be purified is led, 

ionization emitting tips 4. Removal of water from all air treatment zones to drainage 

or a tank 5. Zone 6 is a water dust zone, into which water dust or oxidized water dust 

or water vapor is produced wherein the most preferable droplet size is smaller than 20 

10 prm. An ion blast chamber 7 wherein ion jets from ion blast tips 8 are directed towards 

collecting surfaces are thrown onto grounded collecting surfaces 9. The bottom of the 

purifying chamber leads water to drainage 5. An electricity and control centre 10 

comprises a voltage centre for the ionization according to control either by negative or 

positive ,voltage of preferably 10 kV to 36 kV, a high voltage centre of preferably 16 

15 kV to 150 kV, for the ion blast, an electric current source for an ultra sound oscillator, 

or for other dust producing devices as well as a water feeding automate for a dust de-

vice. 

The device and method according to the invention are suitable for applications where 

20 odors, gases, microbes and particles of nano size or larger transported by air are in-

tended to be separated from the air. A great advantage of the method is the volume of 

the air to be purified, which can increase according to application. The method and 

device are suitable both for housing-specific air purification as for air purification of 

large spaces such as houses, hotels, official buildings or factories. The method is suit- 

25 able for separation of radiating particles and gaseous iodine in air emissions from nuc-

lear power plants resulting in a purification of almost 100 % of these health-hazardous 

pollutions. The method is further very cost-effective; the energy consumption is low 

and the operation and maintenance costs are lower compared to fiber filtration me-

thods, 

30 
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Claims 

1. A device for purifying air from non-desired gases, microorganisms, droplets, par- 

ticles of nano size and larger, which device comprises a purifying chamber through 

5 which air to be purified (1) is arranged to flow, said purifying chamber having a zone 

(6) where the air to be purified is arranged to flow through water dust or water vapor, 

as well as an ion blast chamber (7) having ion blast tips (8) directed towards collect-

ing surfaces (9), whereby droplets or particulate materials included in the air to be 

purified and flowing through ion jets rushing from said ion blast tips (8) will be 

10 thrown against said collecting surfaces (9) being grounded, and mass collected onto 

said collecting surfaces will flow down to the bottom of the purifying chamber and 

from there to drainage (5)simultaneously as purified air will leave the purifying cham-

ber, characterized in that in the inlet end of the purifying chamber there is an ioniza-

tion chamber (3) having ionization emitting tips (4) for ionization of air (1) coming to 

15 purification before it is led through the water dust or water vapor zone (6) and in the 

inlet of the purifying chamber there are gas sensors (2) being connected to an electrici-

ty and control centre (10), which based on signals from the gas sensors is arranged to 

determine an electric charge of the ionization, either negative or positive. 

20 2. The device according to claim 1, characterized in that the detecting sensors of 

the air to be purified (1) enable automatic control also of voltage in the ionization, 

whereby also an as high ozone generation as necessary is enabled. 

3. The device according to claim 2, characterized in that the device removes ga- 

25 seous iodine, carbon dioxide and ammoniac effectively from the air. 

4. The device according to claim 2, characterized in that water used for the water 

dust of the water dust zone (6) is oxidized with hydrogen peroxide for intensifying 

removal of gases and extermination of microbes. 

30 

5. The device according to claim 4, characterized in that based on signals from 

the gas sensors the electricity and control center is arranged to determine oxidation 

demand of the water dust of the water dust zone (6). 
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30 
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6. The device according to claim 1, characterized in that the droplet size of the 

water dust in the water dust zone (6) is smaller than 20 µm. 

5 7. A method for purifying air from non-desired gases, microorganisms, droplets, 

particles of nano size and larger, which method comprises leading air to be purified 

(1) through a water dust or water vapor zone (6) and subsequently through an ion blast 

zone (7), wherein droplet-shaped or particulate materials included in the air to be puri-

fied and flowed through ion jets from ion blast tips (8) are thrown onto grounded col- 

10 lecting surfaces (9), and mass collected on these collecting surfaces will flow to a bot-

tom of the purifying chamber and from there to drainage (5) simultaneously as puri-

fied air is led out, characterized in that air (1) coming to purification is ionized before 

it is led through the water dust or water vapor zone (6), whereby said air coming to 

purification is led into contact with gas sensors (2), and a electricity and control centre 

15 (10) will determine an electric charge for the ionization, either negative or positive, 

based on signals from said sensors. 

8. The method according to claim 7, characterized in that water to be used for the 

water dust in the water dust zone (6) is oxidized with hydrogen peroxide in order to 

20 intensify removal of gases and extermination of microbes. 

9. The method according to claim 8, characterized in that based on signals from 

the gas sensors (2) the electricity and control centre (10) determines oxidation demand 

of the water dust of the water dust zone (6). 

25 

10. The method according to claim 7, characterized in that the droplet size of the 

water dust in the water dust zone (6) is smaller than 20 µm. 

11. The method according to any of claims 7 to 10, characterized in that the micro- 

30 organisms, such as viruses, bacteria, spores, fungi etc are exterminated prior to ex-

haust of purified air. 
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