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ELECTRIC DEVICE FOR THE TREATMENT OF A 
GASEOUS FLUID 

The present invention relates to an electrical device 
for the treatment of a gaseous ?uid, of the type com 
prising an electric generator and two electrodes, each 
electrode being connected to one of the poles of the 
generator. A particular, but not exclusive application 
of the present invention is in the treatment of air con 
taining pollutant molecules such as S02, HZS, NI-I3, CH4 
or of the type C?Hp, by setting up a zone with different 
electric potentials in a so-called treatment space, where 
the gaseous ?uid to be treated circulates. 

In known devices of this type, the treatment space is 
simultaneously directly in contact with both the elec 
trodes, so that these known devices do not make it pos 
sible to increase the content of negative ions present in 
the gaseous ?uid to be treated. Moreover, in the case 
where these known devices are used to remove smells 
from, and to purify, the atmosphere, they have a ten 
dency to oxidize the nitrogen in the air, which leads to 
the production of substances which are dangerous to 
living beings, such as nitrous and nitric acids. 
According to the present invention there is provided 

an electric device for the treatment of a gaseous ?uid 
by the setting up of a zone with different electric poten 
tials in a treatment space, comprising at least one treat 
ment element to be disposed in the gaseous ?uid to be 
treated, the treatment element comprising a ?rst elec 
trode which in use of the device is to be connected to 
a source of positive unidirectional pulses of electric 
current, a solid dielectric material so disposed about 
the first electrode as to insulate electrically at least one 
face of the ?rst electrode from the gaseous ?uid to be 
treated, and a second, grid-like, electrode disposed so 
as to cover at least partially the dielectric material on 
the side to be exposed to the gaseous ?uid to be 
treated. 
Thus, in the device made in accordance with the 

present invention, the gaseous ?uid to be treated is no 
longer in direct contact with the positive or ?rst elec 
trode so that the negative ions produced in the electri 
cal discharges generated by this device are no longer 
removed by the ?rst electrode and hence there is an in 
crease in the number of negative ions present. 
Embodiments of the present invention will now be 

described, by way of example, with reference to the ac 
companying drawings, in which: 
FIG. 1 represents the circuit diagram of a ?rst em 

bodiment of the device made in accordance with the 
present invention; 
FIG. 2 represents the circuit diagram of a second em 

bodiment of the device made in accordance with the 
present invention; and 
FIG. 3 represents a cross-section through an embodi 

ment of a treatment element of the device made in ac 
cordance with the invention. 
FIG. 1 represents an embodiment of an electric de 

vice for the treatment of gaseous ?uid made in accor 
dance with the invention, which device comprises an 
electric generator 1, an electrode in the form of a con 
tinuous plate 2, the so-called back electrode, and two 
electrodes in the form of grids or meshes, made of 
stainless steel, 3 and 4, the so-called front electrodes. 
The generator 1 is of the type which provides unidirec 
tional pulses of current (or a unidirectional pulsed cur 
rent). The back electrode or plate 2 is connected to the 
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2 
positive terminal + HT of the generator 1, while the 
front electrodes or grids 3 and 4 are connected to the 
other, neutral terminal of the generator 1. In the illus 
trated embodiment the neutral terminal is connected to 
earth. ' 

The plate 2 is insulated electrically from the gaseous 
?uid to be treated which circulates in zones of a treat 
ment space 20, by insulating plates or layers 5 which 
are represented schematically in FIG. 1. Each dielec 
tric insulating plate or layer 5 covers one of the faces 
of the plate 2 and is interposed between the plate 2 and 
the corresponding grid 3 or 4 which completely covers 
the insulating plate or layer 5 on the side of the corre 
sponding zone of the treatment space 20. As can be 
seen in the drawings, the plate 2 is surrounded by the 
treatment space 20 and is covered on each of its two 
faces by the corresponding insulating plate or layer 5, 
which is itself covered by the corresponding grid 3 or 
4, the grids 3 and 4 being connected electrically to one 
another by a conductor in such a way as to be brought 
to the same electric potential. 
Advantageously, the plate 2 is equipped with projec 

tions or raised parts 2a which are uniformly distributed 
over the entire area of each of its faces. Each of the 
projections 2a act as a point of emission of positive po 
larity of an intense electric induction ?eld giving rise 
within the treatment space 20 to a spike of discharges. 
Due to the uniform distribution of the projections 2a, 
the positive spikes coming from the combination 
formed by the plate 2 covered by the insulating plates 
or layers 5, are uniformly distributed over the entire 
area of the combination, so that the distribution of the 
energy set up in these spikes is substantially uniform. 
Advantageously, as FIG. 3 shows, each projection 20 

of one face of the plate 2 coincides with a hole 30 or 
4a of the corresponding grid 3 or 4. 
Each insulating plate or layer 5 comprises substan 

tially pin-point zones or zones of small area 5a, that is 
to say zones, the average diameter of which is substan 
tially equal to or less than that of the holes 3a and 4a 
of the corresponding grid 3 and 4, these zones having 
a higher dielectric constant (in the case of FIGS. 1 and 
2) or a lower thickness (in the case of FIG. 3) than that 
(dielectric constant or thickness, depending on the par 
ticular case) of the remainder of the insulating plate or 
layer. The zones 5a are uniformly distributed over the 
entire area of the plate or layer 5 and thus cause the 
electric energy discharged in the form of the above 
mentioned spikes of discharges to be distributed uni~ 
formly. Advantageously, each of the zones 5a coincides 
with a hole 3a or 40 of the corresponding grid 3 or 4, 
(see FIG. 3). 
FIG. 3 also shows the plate 2, each of the insulating 

plates or layers 5 and associated grids 3 and 4 are in 
contact with each other. The element 5 shown in FIG. 
3 is an insulating layer made of a thermoplastics mate 
rial with a high dielectric constant and low dielectric 
loss such as polyethylene or polystyrene. The projec 
tions 2a of the plate 2 consist of pushed-back or 
stamped-out portions of small circular cross-section 
relative to the total area of the plate 2; the stamped-out 
portions 20 project relative to the median plane of the 
plate 2 on either side of this median plane. 
The combination of the plate 2, dielectric 5 and the 

grids 3 and 4 represented in FIG. 3 can be manufac 
tured very simply by casting or softening thermoplas 
tics material placed on each of the faces of the plate 2, 
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the grids 3 and 4 being then applied with a certain pres 
sure onto the thermoplastics material in such a way as 
to spread the latter over the entire area of the plate 2. 
The electric generator 1 shown in FIG. I comprises 

a step-up transformer 6, the primary winding of which 
is connected to a source 7 of alternating voltage such 
as the mains. The generator 1 also comprises means for 
half-wave rectifying the alternating voltage, which con 
sists, in the case of FIG. 1, of a diode 8 having its anode 
coupled in series with the secondary winding of the 
transformer 6 and its cathode coupled to the terminal 
+ HT of the generator 1. The other terminal of the sec 
ondary winding is connected directly to earth, via a 
conductor. The diode 8 only allows the positive half 
waves of the alternating high tension voltage provided 
by the transformer 6 to?pass and thus acts as a half 
wave rectifier. 
The electric generator 1 includes a switch 10 associ 

ated with the primary winding of the transformer 6. 
The switch 10 can be actuated in such a way as to vary 
the transformation ratio by varying the number of turns 
of the primary supplied with a constant voltage by the 
mains 7. 
An adjustable, variable resistor 11 is also connected 

in series with the primary winding of the transformer 6 
and makes it possible to adjust with precision the high 
tension voltage provided by the secondary of the trans 
former 6. 
The device represented in FIG. 1 also possesses 

means which make it possible to discharge the static 
electricity collected on the plate 2 and the grids 3 and 
4 during the polarization of the latter by the half-wave 
recti?ed voltage provided by the generator 1. 
These discharge means are interposed between the 

plate 2 and the grids 3 and 4 and comprises in the pres 
ent case, a resistor 9 of a few megohms. 

In the embodiment illustrated in FIG. 2, the circuit 
associated with the primary winding of the transformer 
is identical to that of FIG. 1. However, the transformer 
6 comprises two secondary coils 6a wound as a pair in 
the opposite sense on the same core and having a com 
mon terminal 13 connected to earth. The anode of a 
diode 8 is connected to the other terminal of each sec 
ondary coil 60. A series of plate 2/dielectric S/grids 4 
combinations, connected in parallel, is thus supplied 
from the HT + terminal of each secondary coil 6a, each 
HT + being connected to the cathode of its associated 
diode 8. It is possible for each element of these combi 
nations to be identical to that shown in FIG. 3. 
The half-wave of the primary alternating current pro 

vided by the mains 7, this half~wave being the one re 
moved in the case of FIG. 1, is thus used and as a result 
of this the heating of the transformer 6 is considerably 
reduced. Furthermore, as represented in FIG. 2, the de 
vice can comprise a cylindrical metal tube 14 which is 
connected to earth and which acts as a pipeline for the 
gaseous ef?uent to be treated. The metal tube 14 sur 
rounds coaxially a central electrode 15 of cylindrical 
shape which is connected to the terminals + HT of the 
generator 1. A tube 21 made of a dielectric insulating 
material is placed coaxially inside the tube 14, and the 
tube 21 is surrounded by a cylindrical grid 16 which is 
itself connected to a terminal + HT of the generator 1 
via a resistor 17. 
Advantageously, an adjustable resistance 22 is inter 

posed between earth and the grids 3 and 4 of each plate 
2/dielectric S/grids 3 and 4 combination. 
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4 
Thus the device represented in FIG. 2 comprises a 

plurality ofjuxtaposed elements in the general form of 
a plate 23, parallel to one another and delimiting be 
tween them zones of a treatment space 20 where the 

gaseous ?uid, such as air, to be treated circulates, each 
element 23 consisting of a plate/dielectric/grids combi 
nation. 
The device for the treatment of air described above 

makes it possible to treat the air in a building very eco 
nomically by only consuming of the order of 3 to 5 
watts to treat 100 m3 to 200 m3 of air per hour. This de 
vice can also treat residual ef?uents of local concentra 
tions of pollutant gases in streets, crossroads, tunnels 
and the like. 

It is advantageous to draw the air to be treated by 
means of fans or blowers, so as to create a ?ow in which 
one or more devices for the treatment of air would be 
placed. 

I claim: 
1. Apparatus for destroying pollutant molecules such 

as $02, H2S, NH3, CH4 or of the type C,,H,,, and for in 
creasing the quantity of negative ions contained in a 
gaseous ?uid, comprising: 

a. electric generator means for generating unidirec 
tional pulsated current, said generator means hav 
ing at least one positive pole and a negative pole; 
and 

b. at least one treatment element to be disposed in 
the gaseous ?uid to be treated, the treatment ele 
ment including (i) a back electrode connected to 
said positive pole to receive said unidirectional pul 
sated current, (ii) an insulating layer disposed on 
one side about said back electrode to insulate elec 
trically at least one face of said back electrode 
from said gaseous ?uid, and ((iii) a front electrode 
grid connected to said negative pole and covering 
said insulating layer on the side opposite said one 
side about said back electrode, said back electrode 
including a plurality of substantially pin-point pro 
jecting zones distributed uniformly over the entire 
area of at least a side which faces towards said front 
electrode wherein each zone acts as a point of 
emission of positive polarity of an electric induc 
tion ?eld wherein said back electrode, said insulat 
ing layer and said front electrode grid are in 
contact with each other. 

2. Apparatus as claimed in claim 1, wherein said insu 
lating layer comprises a thermoplastics material. 

3. Apparatus as claimed in claim 1, wherein said 
front electrode grid includes holes and wherein said in 
sulating layer is in the form of an insulating plate having 
zones of small area which are such as to provide a 

greater capacitance per unit area between opposite 
faces of the plate than the capacitance per unit area be 
tween the faces of the remainder of said insulating 
plate, said zones being uniformly distributed over said 
insulating plate and coinciding with the holes in said 
front electrode grid. 

4. Apparatus as claimed in claim 1, wherein said gen 
erator means comprises a step-up transformer having a 
primary winding coupled to a source of alternating 
voltage and a secondary winding coupled to a recti?er 
means which is coupled to said positive pole. 

5. Apparatus as claimed in claim 1, further compris 
ing a discharge resistor connected between said back 
electrode and front electrode grid. 
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6. Apparatus according to claim 1 wherein said insu 
lating layer is a plate. 

7. An electric device as claimed in claim 1, wherein 
said back electrode comprises a continuous metal 
plate. 

8. Apparatus as claimed in claim 7, wherein said 
front electrode grid includes apertures and each pro 
jection of said metal plate coincides with an aperture 
in said front electrode grid. 

9. Apparatus as claimed in claim 7, wherein said con 
tinuous metal plate is surrounded by a treatment space 
and is covered on both its faces by said insulating layer 
which is itself covered on both sides by a corresponding 
front electrode grid, said front electrode grids being 
connected electrically to one another. 

10. Apparatus as claimed in claim 9, further compris 
ing projecting zones projecting from both sides of said 
plate on either side of a median plane of said plate. 

11. Apparatus as claimed in claim 1, wherein said 
front electrode grid is coupled to earth. 

12. Apparatus as claimed in claim 11, further com 
prising an adjustable resistor connected between earth 
and the front electrode grid. 

13. Apparatus as claimed in claim 1, further having 
a plurality of juxtaposed treatment elements arranged 
in parallel with one another and delimiting between 
them a treatment space where the gaseous fluid to be 
treated circulates. \ 

14. Apparatus as claimed in claim 13, wherein said 
generator means includes a transformer having two 
secondary windings wound in phase opposition and 
which have a common terminal connected to earth, a 
positive pole connected to each secondary winding and 
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6 
a diode having its anode connected to said positive pole 
of each secondary winding, and wherein a series of 
treatment elements is connected in parallel to the posi 
tive pole and common terminal of each secondary 
winding. 

15. An electric device for the treatment of a gaseous 
?uid by setting up a zone with different electric poten 
tials in a treatment space, comprising, in combination: 

a. generator means for generating unidirectional 
pulses of electric current, said generator means in 
cluding a transformer having two secondary wind 
ings wound in phase opposition and which have a 
common terminal connected to earth, a live output 
terminal connected to each secondary winding and 
a diode having its anode connected to said live ter 
minal of each secondary winding; and 

b. a plurality of juxtaposed treatment elements ar 
ranged in parallel with one another and delimiting 
between them a treatment space where gaseous 
fluid to be treated circulates, wherein a series of 
treatment elements is connected in parallel to said 
live and common terminals of each secondary 
winding, said treatment elements including (i) a 
?rst electrode connected to said live output termi 
nal to receive said unidirectional pulses of electric 
current, (ii) a solid dielectric material so disposed 
about said ?rst electrode as to insulate electrically 
at least one face of said first electrode from said 
gaseous fluid, and (iii) a second, grid-like electrode 
disposed so as to cover at least partially the dielec 
tric material on the side exposed to the gaseous 
?uid to be treated. 

* * * * * 


