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0C (57) Abstract : The present invention relates to a process and a device for capturing SO2 present in gases which originate from cells 
for the industrial production of aluminium by igneous electrolysis carried out on a group of at least two rectors (2 1; 22,..., 2.) passed 
through in parallel by a gas stream (3) and supplied with a sorption agent of pulverulent material type capable of adsorbing effluents 
present in the gas stream (3) by bringing the sorption agent into contact with the gas stream (3), said at least two reactors (2 1; 22,.  

S2.) having means (10) for collecting said sorption agent after it has come into contact with said gas stream (3), at least one of said 
reactors (2 1; 22, ..., 2.) having means (11) for discharging said sorption agent, after it has come into contact with said gas stream (3), 
towards means (16) for injection into at least one other of said reactors (2 1; 22, ..., 2) and, between the discharge means (11) and the 
injection means (16), said sorption agent is desorbed of the SO2 that it has adsorbed by at least one step of coming into contact with 
the gas stream (3) before reaching said discharge means (11).  

(57) Abr6g6: 
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Publi6e: (88) Date de publication du rapport de recherche interna

- avec rapport de recherche internationale (Art. 21(3)) tionale : 17 octobre 2013 

La pr6sente invention porte sur un proc6d6 et un dispositif de captation du S02 present dans des gaz qui proviennent de cuves 
pour la production industrielle d'aluminium par 61ectrolyse ign6e mis en ceuvre sur un groupe d'au moins deux r6acteurs (2 1; 22,..., 

22, ) traverses en parallble par un flux gazeux (3) et aliment6s en un agent de sorption du type mati&re pulvbrulente apte A adsorber 
des effluents presents dans le flux gazeux (3) par la mise en contact de agent de sorption avec le flux gazeux (3), lesdits au moins 
deux r6acteurs (2

1; 22,,...22, ) pr6sentant des moyens de collecte (10) dudit agent de sorption apr&s mise en contact avec ledit flux 
gazeux (3), au moins lun desdits r6acteurs (2 1; 22,,...22, ) pr6sentant des moyens d'6vacuation (11) dudit agent de sorption apres 
mise en contact avec ledit flux gazeux (3) vers des moyens d'injection (16) dans au moins un autre desdits r6acteurs (2 ; 22,,...2n,) 

et, entre les moyens d'6vacuation (11) et les moyens d'injection (16), ledit agent de sorption est d6sorb6 du S02 qu'il a adsorb6 par 
au moins une mise en contact avec le flux gazeux (3) avant de parvenir auxdits moyens d'6vacuation (11).
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Title 

"METHOD AND DEVICE FOR IMPROVING THE CAPTURE OF THE S02 IN 

ELECTROLYTIC CELL GASES" 

Throughout this specification, unless the context requires otherwise, the word "comprise" and 

variations such as "comprises", "comprising" and "comprised" are to be understood to imply 

the presence of a stated integer or group of integers but not the exclusion of any other integer 

or group of integers.  

Throughout this specification, unless the context requires otherwise, the word "include" and 

variations such as "includes", "including" and "included" are to be understood to imply the 

presence of a stated integer or group of integers but not the exclusion of any other integer or 

group of integers.  

Technical Field 

The present invention relates to a method and a device for capturing the S02 present in the 

gases originating from cells for the industrial production of aluminium by igneous 

electrolysis. The method is implemented over a group of at least two reactors passed through 

in parallel by a gas stream and supplied at least partly in series with a sorption agent of the 

powder material type, in particular alumina particles, capable of adsorbing effluents present in 

the gas stream by placing the sorption agent in contact with the gas stream.  

Background Art 

Any discussion of background art, any reference to a document and any reference to 

information that is known, which is contained in this specification, is provided only for the 

purpose of facilitating an understanding of the background art to the present invention, and is 

not an acknowledgement or admission that any of that material forms part of the common 

general knowledge in Australia or any other country as at the priority date of the application 

in relation to which this specification has been filed.  

The use of alumina particles in gas treatment reactors for adsorbing the hydrofluoric acid 

(HF) present in the gases given off by the cells for the industrial production of aluminium by 

igneous electrolysis is a well-known and effective technology. It is also known that the
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alumina, with its large adsorption surface area (up to 82m 2/g), can also under certain 

conditions adsorb the sulphur dioxide (S02) that is also present in the cell gases.  

Although alumina adsorbs S02 very easily, capturing the S02 present in the gases originating 

from the electrolytic cells is not easy, as the alumina adsorbs the HF preferentially with 

respect to the S02. When HF and S02 are present in the gases to be treated, in order to be 

able to capture the S02 it is necessary to use a sufficient quantity of alumina so that the latter 

is not saturated after having adsorbed the HF. In the event of the alumina being saturated with 

S02 following treatment of a gas that does not contain HF, the S02 would be desorbed if the 

alumina were placed in contact with a gas containing HF, with the HF replacing the S02 on 

the alumina particles.  

Moreover, it is known that the desorption of the S02 from the alumina takes place from a 

temperature of approximately 200'C, whereas HF only desorbs from approximately 400'C.  

In practice, the quantity of alumina injected into the gas treatment reactors is generally 10% 

greater than the quantity required to adsorb the HF. The quantity of alumina originating from 

the gas treatment is also that required for the electrolytic cells, so it is consumed therein and it 

is unnecessary to supply the cells with fresh alumina. For the alumina to also adsorb the S02 

after capturing the HF, it would be necessary to inject a much larger quantity of alumina into 

the reactors, approximately twice that necessary to adsorb the HF. This would result in an 

additional quantity of alumina at the output of the reactors that could not be consumed in the 

electrolytic cells.  

Patent EP0793527 proposes the use of two treatment stages in a single reactor-filter unit so as 

to successively capture the HF then the S02. The gases to be treated, laden with HF and S02, 

pass through a first stage composed of the reactor, where they encounter regenerated alumina.  

On leaving the reactor, the HF is completely adsorbed on the alumina. The gases are then sent 

to a mechanical device for the separation of the fluorinated alumina from the gases. On 

leaving the first stage, the gases are thus scrubbed of the HF. They are then sent to the second 

stage, the filter, where fresh alumina is injected in order to capture the S02. The S02-laden 

alumina is finally sent to a desorbing unit where the S02 is extracted from the alumina. The 

alumina regenerated in this way is returned to the first stage of treatment and the concentrated 

S02 is sent to an upcycling system. This solution is not fully satisfactory, as it requires a
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bulky and expensive device for separating the fluorinated alumina in the first stage of the 

treatment.  

Summary of Invention 

In accordance with one aspect of the present invention, there is provided a method of 

capturing the S02 present in the gases originating from cells for the industrial production of 

aluminium by igneous electrolysis, implemented over a group of at least two reactors passed 

through in parallel by a gas stream and supplied with a sorption agent of the powder material 

type capable of adsorbing effluents present in the gas stream by placing the sorption agent in 

contact with the gas stream, said at least two reactors each having means of collecting said 

sorption agent after it has been placed in contact with said gas stream, at least one of said 

reactors having means of discharging said sorption agent after it has been placed in contact 

with said gas stream to means of injection into at least another one of said reactors, 

characterized in that between the discharge means and the injection means, the S02 adsorbed 

by said sorption agent by being placed in contact at least once with said gas stream is 

desorbed from the sorption agent before the sorption agent reaches said discharge means.  

In order to desorb the S02, said sorption agent is, for example, brought to a temperature close 

to 200'C, and in any case remaining significantly below 400'C in order not to desorb the HF.  

With the same aim, the sorption agent can also be placed in contact with a carrier gas. The 

carrier gas also makes it possible to facilitate the discharge of the S02 from the system.  

Heating the sorption agent and flushing the latter with a carrier gas are two means of 

desorbing the sorption agent that are advantageously combined for increased efficiency.  

According to a preferred and advantageous embodiment of the invention, the sorption agent is 

alumina A120 3.  

The carrier gas is for example nitrogen.  

According to an embodiment of the invention, the carrier gas is heated to a temperature of at 

least up to 200'C, but remaining close to 200'C, before being placed in contact with the 

sorption agent.



4 

According to an advantageous embodiment of the invention, the reactors are arranged in at 

least one sequence of at least two reactors supplied at least partly in series with sorption 

agent, and the sorption agent is desorbed after each reactor, optionally with the exception of 

the last in said sequence, or every two reactors, or after a variable number of reactors of said 

sequence, or starting from the reactor of said sequence in which the sorption agent has 

reached an overall saturation level close to 100%.  

In accordance with another aspect of the present invention, there is provided a device for 

capturing the S02 present in gases originating from cells for the industrial production of 

aluminium by igneous electrolysis, implemented over a group of at least two reactors passed 

through in parallel by a gas stream and supplied with a sorption agent of the powder material 

type capable of adsorbing effluents present in the gas stream by placing the sorption agent in 

contact with the gas stream, said at least two reactors each having means of collecting said 

sorption agent after it has been placed in contact with said gas stream, at least one of said 

reactors having means of discharging said sorption agent after it has been placed in contact 

with said gas stream to means of injection into at least another one of said reactors, 

characterized in that it comprises, between the discharge means and the injection means, 

desorption means for desorbing from the sorption agent the S02 that said sorption agent has 

adsorbed by being placed in contact at least once with said gas stream before said sorption 

agent reaches said discharge means.  

The desorption means comprise, for example, at least one heating means making it possible to 

bring said sorption agent to a temperature close to 200'C.  

The desorption means can also comprise means allowing said sorption agent to be placed in 

contact with a carrier gas stream.  

Advantageously, the desorption means combine at least one heating means making it possible 

to bring said sorption agent to a temperature close to 200'C and means allowing said sorption 

agent to be placed in contact with a carrier gas stream.  

According to an embodiment of the invention, said at least one heating means makes it 

possible to heat the carrier gas to a temperature of at least 200'C, but remaining close to
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200'C, before the injection of said carrier gas into a desorbing unit where the carrier gas is 

placed in contact with the sorption agent.  

According to another embodiment, said at least one heating means is incorporated into a 

desorbing unit, receiving the sorption agent, and a carrier gas stream is placed in contact with 

said sorption agent in said desorbing unit.  

The invention can preferentially be applied to reactors arranged in sequence or cascade(s), 

with respect to the direction of flow of the sorption agent, as described in patent document 

W02007096492, the reactors being supplied at least partly in series with sorption agent.  

Thus, in a first embodiment, a first reactor in a sequence or cascade of reactors receives the 

entire quantity of fresh sorption agent required in order to adsorb all of the HF contained in 

the gases entering the first reactor. From the discharge means of the first reactor, the sorption 

agent, weakly saturated and collected by the collection means of said first reactor, is sent to 

the second reactor in the sequence or cascade, and so on and so forth. Thus, the sorption agent 

becomes saturated as it passes through the series of reactors. On leaving each reactor, on 

entering which the sorption agent is not saturated, said sorption agent has adsorbed HF but 

also S02.  

For the implementation of the method set out above, in the device according to the invention 

described herein, the reactors are arranged in at least one sequence of at least two reactors 

supplied at least partly in series with sorption agent, and means of desorbing the S02 from the 

sorption agent are placed after each reactor, optionally with the exception of the last in said 

sequence, or every two reactors, or after a variable number of reactors in said sequence, or 

starting from the reactor in said sequence in which the sorption agent has reached an overall 

saturation level close to 100%.  

According to the invention described herein, the passage of the sorption agent (preferably 

alumina) into a desorbing unit, where the sorption agent is brought to a temperature close to 

200'C and/or placed in contact with a carrier gas stream that is heated to a temperature of at 

least 200'C but remaining close to 200'C, if the sorption agent is not heated, allows the S02 

contained in the sorption agent to be desorbed. Advantageously, the temperature to which the 

sorption agent is brought in the S02 desorbing unit does not allow desorption of the HF. The
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sorption agent regenerated in this way is sent to the next reactor in the sequence or cascade 

and so on and so forth.  

On leaving the desorbing unit, the SO2 or the SO2-laden carrier gas is, for example, sent to an 

upcycling system.  

Let us consider 10 reactors in series, i.e. such that each of them, except the first in the series, 

only receives sorption agent from the discharge means of the previous reactor in the series, 

and requires a quantity "X" of sorption agent to adsorb all of the HF contained in the gases 

originating from the electrolytic cells and passing through the 10 reactors in parallel. The 

quantity "X" of sorption agent is injected only into the first reactor in the series. On leaving 

the discharge means of the first reactor, the sorption agent has captured some HF and almost 

all of the SO2 contained in the fraction of the gas stream having passed through the first 

reactor. The sorption agent is then approximately 8 to 9% saturated with HF and 

approximately 4 to approximately 10% saturated with SO2, corresponding to an overall 

saturation of approximately 12 to approximately 19%. The sorption agent is then sent to an 

SO2 desorbing unit in order to release almost all of the SO2 from the sorption agent, thus 

bringing the overall saturation rate to approximately 9%. Downstream of the desorbing unit, 

the sorption agent is then sent to the second reactor in the series. Thus, according to the 

invention, on leaving the discharge means of each reactor, the sorption agent is subjected to 

regeneration treatment allowing the overall saturation rate to be reduced by removal of the 

SO2 that has been adsorbed by the agent on contact with the gas stream fraction passing 

through said reactor. On arriving at the input of the last reactor in the series, as the sorption 

agent has an overall saturation rate of approximately 90%, it can only adsorb HF.  

Implementation of the invention in the manner described above allows a rate of removal of 

the SO2 generally comprised between approximately 60 and approximately 90%.  

A desorbing unit is not necessarily placed at the output of the discharge means of each reactor 

in the series. The siting of the desorbing units is defined by calculation, so as to find an 

optimum configuration taking account of the efficiency of treatment and the cost of the 

installation. Depending on the circumstances, an SO2 desorbing unit is placed after each 

reactor, optionally with the exception of the last in a sequence or series of reactors, or every 

two reactors or after a certain number of reactors in a sequence or series of reactors, this 

number being variable from one sequence or series of reactors to another. According to a
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variant embodiment, an S02 desorbing unit is only placed starting from the reactor in a 

sequence or series of reactors in which the sorption agent has reached an overall saturation 

level close to 100%. Depending on the number of reactors in the sequence or series and the 

S02 and HF concentrations of the gases, it is possible to identify the exact site of the first 

desorbing unit as well as of the subsequent desorbing units.  

Brief Description of Drawings 

Other advantages and characteristics of the invention will become apparent from the 

description given below of embodiments that are illustrative only and are in no way limitative 

of the scope of the invention, with reference to the attached drawings, in which: 

- Figure 1 is a diagrammatical view of a gas treatment centre according to an 

embodiment of the invention, 

- Figure 2 is a representation similar to that in Figure 1 of an embodiment of 

the invention in which a carrier gas is heated before being distributed and 

introduced into the desorbing units of the treatment centre and being placed in 

contact with the sorption agent contained in the desorbing units, and 

- Figure 3 is a representation similar to those in Figures 1 and 2 of a variant 

embodiment in which the sorption agent is heated in the desorbing units, into 

which is introduced a carrier gas thus placed in contact with the heated 

sorption agent in order to desorb the S02.  

Description of Embodiments 

As shown in Figures 1 to 3, the present invention relates to a gas treatment centre 1 made up 

of a plurality of reactors 2 1, 22,..., 2. in which a preferably ascending gas stream 3 that must 

be scrubbed of effluents flows in parallel. The first reactor 2 1 is supplied with a fresh sorption 

agent of the powder material type, of a type known per se, for example alumina (A1203) 

originating from fresh powder material storage means 4 of the silo type, and distributed to the 

first reactor 2 1 using distribution means 14, provided between the storage means 4 and the 

reactor 2 1.  

More precisely, the distribution means 14 connects the storage means 4 to injection means 7, 

of a type known per se, of the powder material in the reactor 2 1. The distribution means 14 is 

for example an airslide, it being understood that the transport of the sorption agent of the
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powder material type is carried out according to any means known in the prior art, for 

example according to a method for conveying powder materials in a hyperdense bed.  

The storage means 4, such as a hopper, dumps the sorption agent into a single distribution 

means 14 dumping its entire contents into the first reactor 2 1 using the injection means 7. In 

this embodiment of the invention, the n-1 other reactors 22,..., 2. do not receive fresh 

sorption agent originating from the storage means 4.  

For the sake of clarity, Figure 1 shows only three reactors 2 1, 22,..., 2., it being understood 

that the invention can be applied to any gas treatment centre comprising at least two reactors.  

The reactors 21, 22,..., 2. are particularly intended to allow the powder material to be placed 

in contact, according to any means known in the prior art, with a gas stream that must be 

scrubbed of effluents.  

The principle of the invention applies more particularly to gas streams 3 originating from 

aluminium electrolytic cells, and containing pollutant effluents of the fluorinated agents type, 

for example hydrofluoric acid (HF) and sulphur dioxide (S02), which are neutralized by the 

powder material, in this example alumina A120 3, by adsorption.  

Preferentially, the reactors 2 1, 22,..., 2. are all identical, i.e. they have the same gas stream 

treatment capacity. In this manner, the reactors 2 1, 22,..., 2. each receive the same quantity of 

powder material, it being understood that each reactor 2 1, 22,..., 2. receives an equal fraction 

of a single gas stream 3. However, a person skilled in the art can adapt the principle according 

to the invention to any type of reactor group, whether the reactors are all identical or not.  

Each of the reactors 22,..., 2. other than the first 2 1 is equipped with injection means 16 

substantially identical to the injection means 7 of the first reactor 2 1. Advantageously, the 

injection means 7 or 16 is placed substantially at the input of a nozzle 8 of the corresponding 

reactor 2 1, or 22,..., or 2., into which the corresponding fraction of the gas stream 3 enters.  

Once the powder material has been injected into the reactor 2 1, or 22,..., or 2., the material is 

placed in contact with the corresponding fraction of the gas stream 3 by any means known per 

se, allowing optimal placing in contact of the gas stream 3 with the powder material, resulting 

in optimum scrubbing of the pollutant effluents present in the gas stream. When the powder
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material is placed in contact with the preferably ascending fractions of the gas stream 3, the 

powder material is entrained in the gas stream 3 in a movement that is advantageously 

ascending.  

Downstream of each reactor 2 1, 22,..., 2., i.e. on their upper part, filter means 9, for example 

of the cloth filter or bag filter type, prevent the emission of particle grains of powder material 

and dusts from the reactor 2 1, 22,..., 2. and into the atmosphere.  

After the sorption agent (the powder material) has been placed in contact with the gas stream 

3 and the gas stream 3 has been filtered by the filter means 9, collection means 10, of any type 

known per se, are provided in hoppers at the base of the reactors 2 1, 22,..., 2.. for the particles 

of powder material, and the collection means 10 are connected, by means known per se, to 

discharge means 11 of the sorption agent laden with effluents adsorbed in the reactor 2 1, 

22,..., 2,.  

The discharge means 11 are of a type known per se and are presented, for example, in the 

form of one or more orifice(s) connected to a discharge pipe 12, for example, of the airslide 

type, at least one discharge pipe but possibly each of them discharging into an S02 desorbing 

unit 17, except for the last reactor 2., for which the pipe 12 discharges into a main pipe 13 for 

sorption agent laden with effluents, in particular fluorinated effluents.  

Thus, as fresh sorption agent, such as fresh alumina, is supplied to the first reactor 2 1 in which 

a gas stream 3 that must be defluorinated and desulphurized flows, fluorinated and sulphur

laden alumina is obtained from the corresponding discharge pipe.  

The S02 desorption units 17 are designed so as to allow the powder material originating from 

the discharge pipes 12 to be placed in contact, according to any means known in the prior art, 

with a carrier gas stream. Advantageously, the powder material in the desorbing units 17 is 

kept in a fluidized condition.  

In the embodiment in Figure 2, the carrier gas, conveyed from a source (not shown) to each of 

the desorbing units 17 via pipelines 20, is nitrogen. According to Figure 2, the carrier gas is 

preheated to a temperature above 200'C but remaining close to 200'C in a centralized heating 

device 21, before being injected into each of the desorbing units 17 at the downstream end of
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a corresponding pipeline 20, this temperature preferably being in the range extending from 

2000C to 250 0C.  

According to another embodiment, shown in Figure 3, the carrier gas, supplied by a source 22 

connected to each desorbing unit 17 by a pipeline 20, is not preheated before being injected 

into the desorbing units 17. The latter are each equipped with dedicated heating means 21, 

incorporated into the corresponding desorbing unit 17, making it possible to bring the powder 

material to be desorbed to a temperature of approximately 2000 C or close to 2000 C. For 

example, the temperature is within the range extending from 180 0C to 250 0C.  

The heating means 21 in Figure 3 and the heating means 21 in Figure 2 can be of any type 

known per se, for example electric (with heating resistor).  

On leaving each desorbing unit 17, the S02-laden carrier gas is, for example, channelled by a 

pipe 18 to a treatment device, not shown in Figures 1 to 3, allowing the S02 to be separated 

from the carrier gas 20.  

On leaving the desorbing unit 17 of the first reactor 2 1, all of the HF-laden sorption agent 

from which the S02 has been desorbed is transferred to the injection means 16 of the second 

reactor 22 via a discharge pipe 19 connected to an airslide 15 for recycling the sorption agent, 

also advantageously of the fluidized bed type, or of any type known per se allowing powder 

materials or sorption agents to be transported. The same applies between the second 22 and 

third reactors, and so on until the last reactor 2., the injection means 16 of which receive, via 

a corresponding discharge pipe 19 and recycling airslide 15, all of the HF-laden sorption 

agent from which S02 has been desorbed in the desorbing unit 17 on leaving the penultimate 

reactor 2 ._1, which has been filtered and collected in the penultimate reactor 2 ._1 (not shown in 

Figures 1 to 3) such that the n reactors of the sequence are arranged in series with respect to 

the flow of the sorption agent between the distribution means 14 supplying the first reactor 2 1 

and the main pipe 13, leaving the last reactor 2n.  

In this way, in the case of the scrubbing of the HF and the S02 contained in waste gases 

originating from aluminium electrolytic cells, the quantity of fresh alumina (sorption agent) 

remains for some time in the first reactor 2 1 where it becomes enriched in HF and S02. It is 

then treated in order to desorb the S02 before being totally discharged into a second reactor
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22. It remains there for the same time as in the first reactor 2 1 and continues to be enriched in 

fluorides and again captures S02. The process continues in this way until the n reactor 2., 

where it is discharged into a main pipe 13 for fluorinated alumina for its recycling into 

electrolytic cells, for example, or into any other type of storage or recycling means. Thus, 

only the nth reactor 2n is connected to a main pipe 13 through which the sorption agent, laden 

with effluents after its passage through the n reactors, but from which the S02 has been 

desorbed, is discharged.  

The invention is not limited to the installations according to the above-described Figures 1 to 

3, but also extends to installations in which all of the reactors in at least one sequence of 

reactors except the first in the sequence, of the reactor group in the installation, each have 

their injection means 16 supplied not only with recycled sorption agent from the discharge 

means 11 of the immediately preceding reactor in the sequence, but also with fresh sorption 

agent originating from the storage means 4, in a smaller quantity than that received by the 

injection means 7 of the first reactor in the sequence, which remains the only reactor supplied 

only with fresh sorption agent, as shown in Figure 3 and the right-hand half view in Figure 5 

of WO 2007/096492 and as described with reference to the Figures in said patent document, 

to which reference may be made for further details in this regard. As in Figure 4 of WO 

2007/096492, one of the reactors in the reactor group of an installation according to the 

invention can be the first reactor supplied only with fresh sorption agent and common to two 

sequences of reactors each supplied in series with recycled sorption agent from the 

immediately preceding reactor in the sequence, or in series-parallel, each receiving not only 

the recycled sorption agent from the preceding reactor, but also fresh sorption agent.  

Moreover, and as known in the state of the art, at least one reactor in the installation group, 

and optionally, all the reactors in at least a single sequence or series of the group, including 

the first and last reactors in the sequence or series, each have injection means 7 or 16 also 

supplied with recycled sorption agent from the discharge means 11 of the very reactor in 

question.  

For all of the above reasons, according to the installations according to the invention, it is not 

essential for each reactor but at least for one of said reactors to be equipped with a desorbing 

unit 17, and it can be appropriate to provide only one desorbing unit 17 every two, three, four 

or even more consecutive reactors in a sequence or series, the number of reactors being 

variable from one installation to another. As an alternative, an S02 desorbing unit 17 can be
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installed after each of the reactors or only some of them, in a sequence, starting from the 

reactor in the sequence in which the sorption agent has reached an overall level of saturation 

close to 100%, and preferably its maximum saturation level, but which can be within the 

range extending from about 85% to 100%.  

Whilst one or more preferred embodiments of the present invention have been herein before 

described, the scope of the present invention is not limited to those specific embodiments, and 

may be embodied in other ways, as will be apparent to a person skilled in the art.  

Modifications and variations such as would be apparent to a person skilled in the art are 

deemed to be within the scope of the present invention.  

Reference numbers and/or letters appearing between parentheses in the claims, identifying 

features described in the embodiment(s) and/or example(s) and/or illustrated in the 

accompanying drawings, are provided as an aid to the reader as an exemplification of the 

matter claimed. The inclusion of such reference numbers and letters is not to be interpreted as 

placing any limitations on the scope of the claims.
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The claims defining the invention are as follows: 

1. Method of capturing the S02 present in gases originating from cells for the industrial 

production of aluminium by igneous electrolysis, implemented over a group of at least 

two reactors (2 1, 22, ... , 2.,) passed through in parallel by a gas stream (3) and 

supplied with a sorption agent of the powder material type capable of adsorbing 

effluents present in the gas stream (3) by placing the sorption agent in contact with the 

gas stream (3), said at least two reactors (2 1, 22, , ... , 2.,) each having means (10) of 

collecting said sorption agent after it has been placed in contact with said gas stream 

(3), at least one of said reactors (2 1, 22,, ... , 2.,) having means (11) of discharging said 

sorption agent after it has been placed in contact with said gas stream (3) to means 

(16) of injection into at least another one of said reactors (2 1, 22, , ... , 2.,), 

characterized in that between the discharge means (11) and the injection means (16), 

the S02 that the sorption agent has adsorbed by being placed in contact at least once 

with said gas stream is desorbed from said sorption agent before said sorption agent 

reaches said discharging means.  

2. Method according to claim 1, characterized in that the sorption agent is alumina 

A12 0 3 .  

3. Method according to any one of claims 1 and 2, characterized in that S02 is desorbed 

from the sorption agent by said sorption agent being brought to a temperature close to 

2000C.  

4. Method according to any one of claims 1 to 3, characterized in that S02 is desorbed 

from the sorption agent by placing the sorption agent in contact with a carrier gas (20).  

5. Method according to claim 4, characterized in that the carrier gas (20) is nitrogen.  

6. Method according to any one of claims 4 and 5, characterized in that the carrier gas 

(20) is heated to a temperature of at least 2000C, but remaining close to 2000 C, before 

being placed in contact with the sorption agent.
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7. Method according to claim 1, characterized in that the reactors are arranged in at least 

one sequence of at least two reactors supplied at least partly in series with sorption 

agent, and the sorption agent is desorbed after each reactor, optionally with the 

exception of the last (2.) in said sequence, or every two reactors, or after a variable 

number of reactors in said sequence, or only starting from the reactor in said sequence 

in which the sorption agent has reached an overall saturation level close to 100%.  

8. Device for capturing the S02 present in gases originating from cells for the industrial 

production of aluminium by igneous electrolysis, implemented over a group of at least 

two reactors (2 1, 22, , ... , 2.,) passed through in parallel by a gas stream (3) and 

supplied with a sorption agent of the powder material type capable of adsorbing 

effluents present in the gas stream (3) by placing the sorption agent in contact with the 

gas stream (3), said at least two reactors (2 1, 22, , ... , 2.,) each having means (10) of 

collecting said sorption agent after it has been placed in contact with said gas stream 

(3), at least one of said reactors (2 1, 22,, ... , 2,,) having means (11) of discharging said 

sorption agent after it has been placed in contact with said gas stream (3) to means 

(16) of injection into at least another one of said reactors (2 1, 22, , ... , 2,,), 

characterized in that it comprises, between the discharge means (11) and the injection 

means (16), desorption means (17) for desorbing from the sorption agent the S02 that 

said sorption agent has adsorbed by being placed in contact at least once with said gas 

stream (3) before said sorption agent reaches said discharge means (11).  

9. Device according to claim 8, characterized in that said desorption means (17) comprise 

at least one heating means (21) making it possible to bring said sorption agent to a 

temperature close to 2000C.  

10. Device according to any one of claims 8 and 9, characterized in that said desorption 

means (17) comprise means making it possible to place said sorption agent in contact 

with a carrier gas stream (20).  

11. Device according to claim 10 as appended to claim 9, characterized in that said at least 

one heating means (21) makes it possible to heat the carrier gas (20) to a temperature 

of at least 2000 C, but remaining close to 2000C, before the injection of said carrier gas
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into a desorbing unit (17) in which said carrier gas is placed in contact with the 

sorption agent.  

12. Device according to any one of claims 9 and 10, characterized in that at least one 

heating means (21) is incorporated into a desorbing unit (17) receiving sorption agent, 

and a carrier gas stream is placed in contact with said sorption agent in said desorbing 

unit (17).  

13. Device according to any one of claims 8 to 12, characterized in that the reactors are 

arranged in at least one sequence of at least two reactors (2 1, 22, ... , 2.) supplied at 

least partly in series with sorption agent, and means (17) for desorbing S02 from the 

sorption agent are placed after each reactor, optionally with the exception of the last 

(2.) in said sequence, or every two reactors, or after a variable number of reactors in 

said sequence, or starting from the reactor in said sequence in which the sorption agent 

has reached an overall saturation level of close to 100%.
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