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Description

[0001] The present invention relates to a method and
a device for collection off gases in an electrolysis cell, in
particular a cell for aluminium production.

[0002] In all modern electrolysis cells for aluminium
production having prebaked anodes the superstructure
above the cell has several individual point feeders con-
nected to the cell superstructure. The gas collection sys-
tem has several suction points distributed along the proc-
ess gas duct, located in the top of the superstructure, but
as a separate system adjacent to the alumina feeding
system. Since at least one anode normally has to be re-
placed by a new anode every day, modern prebake cells
has a superstructure with many lids covering the area
between the cathode and the gas skirt located just below
the anode beam to prevent the flue gases from entering
the potroom. In order to prevent this pollution one nor-
mally needs negative pressure (sub atmospheric) inside
the cell superstructure and large quantities of air is
sucked through these gaps and into the gas suction sys-
tem together with the flue gases for further treatment,
today fluoride recovery and in some cases sulphur re-
moval (purification).

[0003] The air entering the inside the superstructure,
also provides air cooling of the upper part of the cell with
its installed equipment (pneumatical-, electrical- and
electronical- equipment). During anode replacements
one needs to remove some of the lids. To prevent the
flue gases from entering the potroom, and protect the
operators from exposure, efficient flue gas collection can
be obtained during this operation by increasing the suc-
tion volume significantly by setting the cell into Pot Tend-
ing Suction (PTS) mode for instance via a separate suc-
tion string. By flipping a valve, the gas suction can change
from normal to PTS, and the increased suction volume
enables handling the anode replacements with several
lids removed from the cell without any flue gases entering
the potroom, i.e maintaining the negative pressure inside
the cell super structure.

[0004] Feeding alumina to an electrolysis cell was per-
formed more than a century ago by manually breaking
the top crust of alumina and feeding alumina powder to
the cell. The crust breakage was later done by a crust
breaking wheel, than a crust breaker beam and finally an
electronically controlled point crust breaker, which is be-
ing installed at basically all new smelters being built.
Hence, point feeding is therefore considered state of the
art.

[0005] The production of aluminium also gives efflu-
ents, mainly CO, with traces of CO, but also significant
amounts of HF and SO,. Such effluents leave the elec-
trolytic process through one layer of solidified crust above
the electrolyte, through feeding holes but also through
the crust itself. Modern smelters remove most of the HF
and SO, before the effluents are released to the atmos-
phere, but not CO,. In order to remove all the effluents
being released from the cell and to cool the cell properly,
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the standard suction design involves several suction
points along the main gas ducts situated approximately
one meter from the top crust. These suction points suck
in a lot of false air from gaps and joints in the cell’s su-
perstructure keeping a negative pressure inside the top
lids to ensure capture of all the effluents released from
the cell. The gas collected is comfortably cold for the
superstructure (100-150°C), and the off-gases are
strongly diluted by the false air.

[0006] Up untiltoday there has notbeen so muchfocus
on CO, scrubbing since it is a part of a natural circle, but
the recent focus on how CO, impacts the climate has
changed the focus. The design limitation of modern elec-
trolysis cells for CO, capturing and sequestration is the
low concentration of CO, in the process gas, which typ-
ically is less than 1%. To remove low-concentration CO,
is both challenging and expensive thus has not been
found published anywhere in the public literature. The
cost of CO, sequestration generally decreases with in-
creasing CO, concentration in the flue gas.

[0007] The present invention generally relates to gas
collection, preferably with an alumina feeder integrated.
The invention relates to a method of collection of con-
centrated process gas for further treatment. In addition
this device enables collection of process gas with enough
elevated temperatures suitable for heat-recovery, such
as flue gas that has a temperature of more than 100°C,
preferably more than 150°C.

[0008] In WO 2006/009459 there is described a meth-
od and equipment for heat recovery from exhaust gas
from a process plant, for instance process gas from an
electrolysis plant for the production of aluminium. This
type of technology can advantageously be combined with
the present invention.

[0009] Various industrial processes produce process
gases that can be contaminated by particles, dust and
other species that can cause fouling in energy recovery
equipment. Such fouling will imply reduced efficiency,
and may require extensive maintenance such as clean-
ing of the surfaces exposed to the gas flow. Process gas
may, before it is cleaned, contain dust and/or particles
that will form deposits on the heat recovery equipment
and thus reduce the efficiency of the heat recovery to an
undesired low level. Thus energy recovery units are nor-
mally placed downstream a gas cleaning plant, after the
gas has been cleaned.

[0010] With respect to optimising the energy recovery,
it is of interest to arrange the recovery units as close to
the industrial process as possible, where the energy con-
tent in the process gas is at its maximum. This implies
that the energy recovery units have to be arranged up-
stream the gas cleaning plant, because such plants are
localised relatively distant to the industrial process. For
example, process gas from an aluminium electrolysis re-
duction cell contains large amounts of energy at a rela-
tively low temperature level. This energy is currently uti-
lized only to a small extent, but it can be used for heating
purposes, process purposes and power production if
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technically and economically acceptable solutions for
heat recovery are established. The temperature level
achieved in the heated fluid is decisive to the value and
usefulness of the recovered thermal energy. The heat
should therefore be extracted from the process gas at as
high a process gas temperature as possible.

[0011] Cooling the process gas will contribute to re-
duced gas flow rate and pressure drop, with reduced fan
power as a consequence. The largest reduction in pres-
sure drop is achieved by cooling the process gas as close
to the aluminium cells as possible.

[0012] The energy content of the process gas can be
recovered in a heat exchanger (heat recovery systems)
in which the process gas gives off heat (is cooled) to
another fluid suitable for the application in question. In
principle, the heat recovery system can be located:

- upstream of the cleaning process - where the heat
recovery system must operate with a gas containing
particles

- downstream of the cleaning process - where polluted
components and particles in the gas have been re-
moved,

- In the electrolysis cell itself.

[0013] As the cleaning processes available today op-
erate most optimal at a low temperature level, energy
recovery is, in practice, relevant only for the alternative
where the heat recovery system is located upstream of
the cleaning process. This means, in practice, that the
heat recovery system must be able to operate with hot
gas containing particles.

[0014] Cooling of the raw gas upstream the fans in
combination with heat recovery is a solution that will re-
duce both the process gas volume flow rate and the pres-
sure drop in channel system and gas cleaning plant. The
suction can thereby be increased without the need of
changing the dimensions of channels and gas cleaning
plant.

[0015] The heat recovered from the process gas is
available as process heat for various heating and
processing purposes, like CO, sequestration.

[0016] The present suction device for gas collection is
able to obtain an efficient collection of the flue gases pro-
duced in the cell without alumina or anode cover material
(ACM) entering the suction device. In the combination
with a point feeder this gives a compact design.

[0017] US Patent 4,770,752 from 1988 describes a
system where the gas collection cap is placed in contact
with the crust in correspondence of a hole provided in
the crust. The purpose of this invention is to collect the
flue gases from the cell for purification of fluoride com-
ponents by alumina and thereafter return the alumina
and the fluorides to the cell again by a separate alumina
feeder. CO, scrubbing and heat recovery are not men-
tioned except from preheating the alumina. This invention
has a limitation with respect to maintenance and possible
damages occurring during anode replacements since the

10

15

20

25

30

35

40

45

50

55

capis situated so close to the anodes and the crust. There
is no indication of any plant which utilised this invention,
supporting the said drawbacks.

[0018] JP Patent 57174483 from 1981 describes a
method and device for continuous measurement of cur-
rent efficiency of an aluminium electrolysis cell. The pur-
pose is to measure current efficiency quickly and contin-
uously and to control supplying of raw materials by col-
lecting the gases produced from the cell continuously,
measuring the concentrations of CO, and CO succes-
sively, converting these to electrical signals and inputting
the signals to a controller. The collection device is not
fully described but seems to be situated in contact with
the crust with the drawbacks just described.

[0019] US Patent 4, 770, 752 from 1988 describes a
system where a cap is placed in contact with the crust in
correspondence of a hole provided in the crust. The pur-
pose of this invention is to collect the flue gases from the
cell for purification of fluorine components by alumina
situated close to the cell and thereafter feed the alumina
and said components directly back into the same cell
from which they have been emitted.

[0020] US Patent 5,968,334 describes removal of at
least one of the gases CF, and C,F¢ from the flue gases
from an electrolysis cell using a membrane.

[0021] WO 01/36716 relates to an increased suction
arrangement for aluminium electrolysis cells of Hall-
Héroult type. In normal operation a standardized quantity
of process gas is extracted, while in service operations
where covers of the anode superstructure are opened,
an increased quantity of gas is removed.

[0022] The removal of process gas is made by open-
ings arranged in the upper part of the superstructure, and
in standardized mode a certain amount of air from the
surroundings is allowed to enter into the superstructure
due to the underpressure inside it. As one or more covers
are opened or removed an increased amount of process
gas is removed to ensure that as little process gas as
possible is allowed to leak out of the superstructure to
the surroundings. It is also proposed to install a central
flow director to enhance the flow pattern in situations
where covers are opened or removed.

[0023] The presentinvention relates further to the prin-
ciples of Distributed Pot Suction (DPS) where one can
combine feeding the raw material alumina to the cell and
at the same time extract a more CO,-concentrated flue
gas from a hole in the top crust in the cell than what is
standard procedure in the aluminium industry today.
However, the suction can also be arranged at other plac-
es above the crust in the cell, if appropriate.

[0024] The four net effects one obtains regarding the
flue gas are:

1. Less total volume of gas removed from the cell
with the potential to reduce the overall Fume Treat-
ment Plants/ Centre (FTP/FTC) or Gas Treatment
Centre (GTC).

2. As a consequence of point 1 the process gas col-
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lected will be increased in temperature more than
before and therefore more suitable for heatrecovery.
3. Suction of less "false air" into the gas collection
chambers increases the concentration of CO, in the
off-gas significantly, enabling CO, capture and se-
questration with standard technologies used for CO,
capture from power plants.

4. Improvements of the gas flow inside the super-
structure

[0025] These and further advantages are achieved by
adevice for collection of hot gas from an electrolysis proc-
ess producing metals in a cell, comprising a collection
cap located above a gas evolving area, where the col-
lection cap is connected to a gas evacuating system that
generates suction flow, characterised in that the gas col-
lection cap has at least two inlets for the gas to be col-
lected, where one firstinner inlet is surrounded by a sec-
ond inlet.

[0026] Theinvention further relates to a method for col-
lection of hot gas from an electrolysis process in a cell
that among other gases evolves CO,gas, by using said
device, characterised in that the gas is collected in close
vicinity of a crust through which the gas evolves so that
the composition of the collected process gas includes at
least 0,5-10% CO..

[0027] In the following, the invention shall be further
explained by examples and Figures where:

Fig. 1 discloses one embodiment of a distributed pot
suction (DPS) device in accordance with the
invention,

Fig. 2 discloses a fluid dynamic model of the flue gas
collection from a suction device comprising a
cap with a single wall design,

Fig. 3 discloses a fluid dynamic model of the flue gas
collection from a suction device comprising a
cap with a double wall design,

Fig. 4 shows (in part) a picture of a double wall col-
lection cap seen from underneath,

Fig. 5a  discloses in a cross sectional view, a second
embodiment of a DPS,

Fig. 5b  discloses in a side view the DPS shown in Fig.
5a, rotated 90 degrees about its length axis,
Fig. 5¢c  discloses in an enlarged view, a distributor
plate for the DPS shown in Fig. 5a and 5b,
Fig. 6 discloses a diagram showing the CO, concen-
tration in a cell with traditional flue gas collec-
tion from inside the cell superstructure,

Fig. 7 discloses a diagram that shows the CO, con-

10

15

20

25

30

35

40

45

50

55

centration under varying conditions from "nor-

mal" to the left, to "pure DPS collection "to the

right,
Fig. 8 discloses a schematic a gas flow patternin the
superstructure of a cell operated with five DPS
units, seen from above,
Fig. 9 discloses a diagram that shows the pressure
distribution / gas flow in an electrolysis cell with
suction out of top of the cells superstructure,
Fig. 10  discloses a diagram that shows the pressure
distribution / gas flow in an electrolysis cell with
suction in accordance with the DPS present
invention and with no suction in the top of the
superstructure.

[0028] To obtain maximum gas collection from the dis-
tributed pot suction device (DPS), one can design the
collection cap in many ways. One of the prototypes de-
signed during the development of the invention had a
single wall collection cap 4’ (see the CFD modelling re-
sults of the collection efficiency in Figure 2). Another ver-
sion of the suction cap 4 had double walls (see Figure 3)
where the suction velocity between the double walls is
significantly higher than in the centre. Thicker lines indi-
cate higher suction rates.

[0029] This extra suction creates an artificial "air wall",
which gives a more efficient flue gas collection from the
hole "H" inthe crust"C", and decreases disturbance from
cross flows. One can also equip the DPS with pressurised
air, and blow air through this joint, with the penalty of
using more of the compressed air in the pot room for this
application. In the Figs, the reference numeral 7 indicates
the crust breaker bar.

Detailed description of the preferred embodiments

[0030] A functional description of DPS (Distributed Pot
Suction) combined with a point feeder follows:

In Figure 1 a pneumatic cylinder of a crust breaker
is indicated at reference sign 1, the breaker is at-
tached to the DPS main parts.In the Figure there is
shown collection cap 4, alumina feeding tube 3, gas
suction duct 5 with a valve 6. At the other side of the
valve there is shown a duct 2.

[0031] During operation the normal gas flow on the pot
superstructure is relayed trough the DPS, a DPS point
is placed in each of the feeding points of the pot. The
suction for the DPS that is introduced through the dedi-
cated duct 2 may preferably be connected retrofit to an
existing feeder, or alternatively it could also be part of a
new assembly replacing an existing feeder. The alumina
may be feed from a fluidised feeder but also mechanical
feeders.
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[0032] When the gasis drawn through the duct 2, it will
be collected into a main duct/manifold on the pot super-
structure conveying gas from all feed points (not shown).
The gas is from this transition points transported to the
fume treatment systems (i.e. Fluoride recovery, and SO,
removal) and introduced from there to any commercial
CO, scrubbing system able to handle the actual concen-
trations of CO,, or as input to combustion systems such
as gas turbines, coal power plants or biomass combus-
tion plant.

[0033] When the potis to be serviced, the main collec-
tion duct for DPS points on the superstructure can be
closed, and the main ducts in the pot superstructure is
activated to support pot tending suction (PTS) from the
pot (i.e. increasing the pot suction volume 2-4 times high-
er than normal.

[0034] The up-concentrated process gas is hotter than
normal which makes it suitable for heat recovery. On the
other hand, the warmer gas may damage the superstruc-
ture and electronics placed there. One way to solve this
new challenge is to thermally insulate the components
of the gas-collection systems within the superstructure
and to the place where the heat recovery can take place
outside the cell.

[0035] Another alternative can be to arrange the gas
collection caps and its corresponding ducting with some
space with regard to other installations inside the super-
structure of the cell.

[0036] Process gases from several cells can be con-
nected to the same heat recovery unit. The process gas
is then sent for classical fume treatment, removing dust,
HF and SO,. Depending on whether one connect the flue
gas to another process as combustion air or directly to a
CO, scrubber unit, the flue gas might has to be purified
sufficiently not to damage these process steps.

[0037] The main features of one embodiment of the
present invention consist in the integration of the point
suction system with the alumina point feeder having a
crust breaker. The step forward caused by the DPS is
changed composition and increased temperature of the
collected process gas. The gas collected by the DPS will
contain much less "false air" and consequently have high-
er concentration of hazardous gases (Fluoride, SO,, and
CO,), This will ease the fluoride recovery and SO, re-
moval. The aim is to increase the concentration of CO,
to such a level that commercial available CO, scrubbing
technologies can be utilised to remove it. Also, because
ofthe smalleramount of air and installation straightabove
the feeding points the collected off-gas has increased
temperature compared to the regular process gas, which
increases the potential for heat exchange.

[0038] It should be clear for any person skilled in the
art that the process gas collection cap could be custom-
ised for any type of point feeder, and also be arranged
in the vicinity of such feeder without being an integrated
part of it.

[0039] The suction in duct 2 in figure 1 is split into two
independent suction flows that can be regulated, where
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the suction from the space 11 between the inner- and
outer walls 14, 13, and the suction at the inside 12 of the
cap 4 can be independently regulated. See also Fig. 4.
The inner wall 14 of the suction cap 4 can be both solid
and perforated, i.e. provided with holes or not (not
shown). Furthermore, the walls of the suction cap 4 can
be angled outwards in such a way that the suction velocity
vector can be aimed in any angle between 0-180 degrees
downwards towards the crust.

[0040] In Fig. 5a it is disclosed, in a cross sectional
view, a second embodiment of a DPS, integrated with a
point feeder (PF).

[0041] Inthis embodiment, there is shown aninnerwall
28 shaped as a rectangular sleeve, and an outer wall 26,
also shaped as arectangular sleeve. The space between
theinnerand outer walls defines a suction space between
these two walls, with inlet 15. The inner wall extends clos-
er towards the crust than outer wall, and has suction inlet
16. Further, there is shown an alumina feeding tube 23,
23’, suction outlet 22, pneumatic cylinder 21 and a crust
breaker (bar) 27.

[0042] Fig. 5b discloses in a side view the DPS as
shown in Fig. 5a, rotated 90 degrees about its length
axis. In this view there is shown the outer wall 26, outlet
22 and 22’ and a manifold plate 30. The manifold plate
is shown in more detail in an enlarged view, in Fig. 5c.
The purpose of the manifold plate is to distribute the suc-
tion through outlet 22, 22’ evenly into the space between
the outer and inner walls. This is achieved by the arrange-
ment of appropriate openings, O, O’, O", O™ or slots
through the plate. The plate has further openings for the
alumina feed tube 23’ and one stem of the point feeder
PF.

[0043] Further, the lower part of the outer wall 26 may
be provided with a diverging deflector (not shown). The
deflector can be represented by a plate shaped part at
all sides of the wall, and preferably having an angle
with regard to the horizontal plane. The purpose of the
deflector is to assist the guiding of the flow of gases that
is sucked into the gas cap. The angle  may preferably
be of magnitude 30 - 60 °.

[0044] Further, there may be arranged a dust trap 29
(see Fig. 5a) in the inner part of the cap to avoid alumina
and other particular constituents to follow the sucked off
gas further into the gas evacuating system. The dust trap
in such an embodiment can be represented by one or
more slots 29 in the inner wall, i.e. the wall dividing the
space between the double walls from the inner space of
the suction cap. Preferably, the slot is arranged near the
top wall of the inner space in the cap, and in such manner
that when suction is applied to the annular space, there
will be a suction of gas through said slot. By this means
gas containing particular materials and entering the inner
space of the cap, will be accelerated and hit against the
"roof" in the cap and fall down to the crust or feeder hole
beneath the cap.

[0045] Further, the effective gas flow opening of the
slots can be designed in a manner where a suction in the
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space between the outer- and inner walls also will gen-
erate an appropriate suction inside the space defined by
the inner wall, thus defining a relationship between the
suction rate of inlet 15 versus inlet 16.

[0046] Preferably, the cross sectional area between
the inner wall and the outer wall is increasing downstream
a flow from the second inlet 15, thus reducing gas veloc-
ity.

[0047] The suction cap is preferably placed at a dis-
tance from the crust allowing the anodes to pass beneath
it during anode change. Advantageously, the cap is
placed at a minimum distance to the crust depending on
the suction rate. Preferably the distance is in order 10 to
1000 mm.

[0048] Thedistance has to take into accountthe pickup
velocity for alumina/anode cover material (ACM) which
isinorderof 7 metres per second, hence the said distance
between the cap and the top of the crust should ensure
that this level of velocities at the surface of the crust is
not reached.

[0049] This embodiment of DPS is designed to sepa-
rate by physical measures the hot gas to be sucked off
and the technical parts of the crust breaker as much as
possible, to induce as little thermal stress as possible to
vital parts of the crust breaker.

[0050] InFig.6 thereisdisclosed a diagram that shows
the CO, concentration in a cell with traditional flue gas
collection from inside the cell superstructure.

[0051] InFig.7 thereisdisclosed a diagram that shows
the CO, concentration under varying conditions from
"normal” to the left, to "pure DPS collection "to the right.
[0052] Fig. 8 is a diagram that shows a schematic flow
pattern in a cell, based upon five DPS units in the cell,
seen from above. The arrows indicate the gas flow pat-
tern above the crust, which is clearly directed towards
the individual suction points.

[0053] By this meansitis possible to withdraw most of
the process gases evolved in the cell. In addition, by ex-
tracting this rather huge volume of gases just above the
crust where the caps are located, the global flow pattern
inside the superstructure of the cell will be influenced in
a positive manner. This will be further explained with ref-
erence to Figs. 9 and 10.

[0054] In Fig. 9, there is shown the pressure distribu-
tion / gas flow in an electrolysis cell of commonly known
type with evacuation "E" of process gas in the top of the
cells’ superstructure. In such arrangement there will be
a chimney effect that, together with the fact that the gas
is sucked off in the top of the cell, dominates the flow
pattern inside the cell.

[0055] In the figure, the cell is in a normal operation
modus of a cell with closed superstructure, and all lids
closed.

[0056] In Fig. 10 there is shown a pressure distribution
in an electrolysis cell with evacuation "E" of process gas
in accordance with the present invention by means of
five DPS units and with no suction in the top of the su-
perstructure. As in Fig. 9, the cell is in a normal operation
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modus of a cell with closed superstructure.

[0057] The CO, capture and storage in accordance
with the present invention can in one embodiment be
performed in the following steps:

1
2

Cell CO, production

Collecting flue gas with high CO, content

3) Heat recovery of said gas

4) Pre-scrubbing

5) Gasto other processes and/or feeding gas to CO,
scrubber

6) Purified gas led out of scrubber, CO, led to a pres-
surizing station

7) Liquified CO,, transported to storage.

—_— — ~— ~—

Claims

1. Adevice for collection of hot gas from an electrolysis
process producing metals in a cell, comprising a col-
lection cap (4) located above a gas evolving area,
where the collection cap (4) is connected to a gas
evacuating system that generates suction flow,
characterised in that
the gas collection cap (4) has at least two inlets (11,
12; 15, 16) for the gas to be collected where one first
inner inlet (12; 16) is surrounded by a second inlet
(11; 15).

2. A device in accordance to claim 1,
characterised in that
the collection cap (4) is made of a double wall con-
struction, one inner (14; 28) and one outer wall (13;
26), where the second inlet (11; 15) is represented
by a defined space between the said two walls.

3. A device in accordance to claim 2,
characterised in that
the cross sectional area between the inner wall (14;
28) and the outer wall (13; 26) is increasing down-
stream a flow from the second inlet (11; 15), thus
reducing gas velocity.

4. A device in accordance to claim 2
characterised in that
the inner wall (28) extends closer to the gas evolving
area than the outer wall (26).

5. A device in accordance to claim 2
characterised in that
the inner wall (28) has at least one slot (29) in its
upper part that allows gas to flow from the first inlet
(16) to the space between the two walls.

6. A device in accordance to claim 3
characterised in that
the lower part of the outer wall (26) is diverging out-
wards with regard to the inner wall.
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A device in accordance to claims 1-4,
characterised in that

the velocity of the gas flow through the first inlet (12;
16) is different to that of the second inlet (11; 15),
and preferably lower.

A device in accordance to claim 1,

characterised in that

it is integrated into a point feeder (PF) provided with
a crust breaker (27).

A device in accordance to claim 6,

characterised in that

the device is situated above one feeding hole (H)
made by the point feeder crust breaker (27), prefer-
ably 10 - 1000 mm above the crust (C).

A device in accordance to claim 8 or 9,
characterised in that

the point feeder feeds material inside and/or close
to the gas collection cap (4).

A device in accordance to claim 1

characterised in that

all the process gases can be collected through the
device with proper suction efficiency without any oth-
ergas collectionin the cell superstructure during nor-
mal operation.

A device in accordance to claim 1

characterised in that

the suction flow in the cap can run like normal during
alumina feeding.

A device in accordance to claim 1

characterised in that

the suction flow in the cap can be blocked during
alumina feeding.

A device in accordance to claim 1,
characterised in that:.
the hot gas collected can be used for heat recovery.

A device in accordance to claim 1

characterised in that

the hot gas collected can be purified to separate gas-
es like HF, 8O,, CO, vapours and dust.

A device in according to claim 1

characterised in that

the shape of the collection cap (4) is either circular,
elliptical, quadratic or rectangular.

A device in according to claim 1

characterised in that

the shape of the collection cap (4) is optimised for
the necessary suction volume, such as conical.
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A device in according to claim 1

characterised in that

it can be combined with a separate gas collection
system used during standard operations like anode
replacements and metal tapping.

A device in according to claim 1
characterised in that:

the electrolysis process is producing aluminium
or other metals.

A device in according to claim 1

characterised in that

the device is connected with thermally insulated flue
gas collection system/ tubes within the cell super-
structure.

A method for collection of hot gas from an electrolysis
process in a cell, that among other gases evolves
CO, gas, by using the device as defined in one or
more preceding claims 1-20,

characterised in that

the gas is collected in close vicinity of a crust (C)
through which the gas evolves so that the composi-
tion of the collected process gas includes at least
0,5-10% CO,.

A method in accordance with claim 21,
characterised in that

the gas is collected in close vicinity of a feeding hole
(H)inthe crust ( C ), to withdraw most of the process
gases evolved in the cell.

A method in accordance with claim 21,
characterised in that

the hot gas has a temperature of more than 100°C,
preferably more than 150°C.

A method in accordance with claim 21,
characterised in that

heat is extracted from the hot gas by appropriate
heat exchange means, such as an exhaust gas heat
exchanger.

A method in accordance with claim 21,
characterised in that

the hot gas is separated downstream into a CO, en-
riched component.

Patentanspriiche

1.

Vorrichtung zur Sammlung von Heillgas aus einem
Elektrolyseprozess, bei dem Metalle in einer Zelle
hergestellt werden, eine Sammelkappe (4) umfas-
send, die Uber einem Gasentwicklungsbereich an-
geordnet ist, wobei die Sammelkappe (4) mit einem
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Gasevakuierungssystem verbunden ist, welches ei-
nen Saugstrom erzeugt,

dadurch gekennzeichnet, dass

die Gassammelkappe (4) wenigstens zwei Einlasse
(11, 12; 15, 16) fiir das zu sammelnde Gas aufweist,
wobei ein erster, innerer Einlass (12; 16) von einem
zweiten Einlass (11; 15) umgeben ist.

Vorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass

die Sammelkappe (4) aus einer doppelwandigen
Konstruktion hergestellt ist, einer inneren (14; 28)
und einer auReren Wand (13; 26), wobei der zweite
Einlass (11; 15) durch einen definierten Raum zwi-
schen den zwei Wanden dargestellt wird.

Vorrichtung nach Anspruch 2,

dadurch gekennzeichnet, dass

die Querschnittsflache zwischen der inneren Wand
(14; 28) und der dulReren Wand (13; 26) sich in
Stromabwartsrichtung eines Stroms von dem zwei-
ten Einlass (11; 15) vergrof3ert, wodurch die Gasge-
schwindigkeit verringert wird.

Vorrichtung nach Anspruch 2

dadurch gekennzeichnet, dass

die innere Wand (28) sich naher an dem Gasent-
wicklungsbereich erstreckt als die dulRere Wand
(26).

Vorrichtung nach Anspruch 2

dadurch gekennzeichnet, dass

die innere Wand (28) wenigstens einen Schlitz (29)
in ihrem oberen Teil aufweist, welcher ermdglicht,
dass Gas aus dem ersten Einlass (16) zu dem Raum
zwischen den zwei Wanden strémt.

Vorrichtung nach Anspruch 3

dadurch gekennzeichnet, dass

der untere Teil der auBeren Wand (26) in Bezug auf
die innere Wand nach auRen abweicht.

Vorrichtung nach den Anspriichen 1-4,

dadurch gekennzeichnet, dass

die Geschwindigkeit des Gasstroms durch den ers-
ten Einlass (12; 16) von demjenigen des zweiten Ein-
lasses (11; 15) verschieden und vorzugsweise nied-
riger ist.

Vorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass

sie in einen Point-Feeder (PF) integriert ist, der mit
einem Krustenbrecher (27) versehen ist.

Vorrichtung nach Anspruch 6,

dadurch gekennzeichnet, dass

die Vorrichtung tber einem Zufihrungsloch (H) an-
geordnet ist, das von dem Krustenbrecher (27) des
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1.

12.

13.

14.

15.

16.

17.

18.

19.

Point-Feeders hergestellt wurde, vorzugsweise 10 -
1000 mm Uber der Kruste (C).

Vorrichtung nach Anspruch 8 oder 9,

dadurch gekennzeichnet, dass

der Point-Feeder Material innerhalb und/oder nahe
der Gassammeikappe (4) zufihrt.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

wahrend des normalen Betriebs alle Prozessgase
durch die Vorrichtung mit angemessener Saugeffi-
zienz ohne irgendeine andere Gassammlung in der
Zellenlberstruktur gesammelt werden kénnen.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

der Saugstrom in der Kappe wahrend der Zufiihrung
von Aluminiumoxid normal strémen kann.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

der Saugstrom in der Kappe wahrend der Zufiihrung
von Aluminiumoxid blockiert werden kann.

Vorrichtung nach Anspruch 1,

dadurch gekennzeichnet, dass

das gesammelte Heillgas zur Warmeriickgewin-
nung verwendet werden kann.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

das gesammelte Heilgas gereinigt werden kann,
um Gase wie HF, SO,, CO,-Déampfe und Staub ab-
zutrennen.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

die Form der Sammelkappe (4) entweder kreisfor-
mig, elliptisch, quadratisch oder rechteckig ist.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

die Form der Sammelkappe (4) fiir das erforderliche
Saugvolumen optimiert ist und etwa konisch ist.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

sie mit einem separaten Gassammelsystem kombi-
niert werden kann, das wahrend standardmaRiger
Arbeitsgange, wie Anodenaustausch und Metallab-
stich, verwendet wird.

Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

durch den Elektrolyseprozess Aluminium oder an-
dere Metalle hergestellt werden.
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Vorrichtung nach Anspruch 1

dadurch gekennzeichnet, dass

die Vorrichtung mit einem warmeisolierten Rauch-
gassammelsystem / Rohren innerhalb der Zelleni-
berstruktur verbunden ist.

Verfahren zur Sammlung von HeilRgas aus einem
Elektrolyseprozess in einer Zelle, welche neben an-
deren Gasen CO,-Gas entwickelt, unter Verwen-
dung der Vorrichtung, wie in einem oder mehreren
der vorhergehenden Anspriiche 1-20 definiert,
dadurch gekennzeichnet, dass

das Gas in unmittelbarer Nahe einer Kruste (C) ge-
sammelt wird, durch die hindurch sich das Gas ent-
wickelt, sodass die Zusammensetzung des gesam-
melten Prozessgases wenigstens 0,5-10% CO, um-
fasst.

Verfahren nach Anspruch 21,

dadurch gekennzeichnet, dass

das Gas in unmittelbarer Nahe eines Zufliihrungslo-
ches (H) in der Kruste (C) gesammelt wird, um den
groRten Teil der Prozessgase, die sich in der Zelle
entwickelt haben, abzuziehen.

Verfahren nach Anspruch 21,

dadurch gekennzeichnet, dass

das HeilRgas eine Temperatur von mehr als 100°C,
vorzugsweise von mehr als 150°C aufweist.

Verfahren nach Anspruch 21,

dadurch gekennzeichnet, dass

Warme von dem HeilRgas durch geeignete Warme-
tauschmittel, wie etwa einen Abgaswarmetauscher,
abgefihrt wird.

Verfahren nach Anspruch 21,

dadurch gekennzeichnet, dass

das Heilgas stromabwarts in eine mit CO, angerei-
cherte Komponente getrennt wird.

Revendications

Dispositif de collecte de gaz chaud a partir d’'un pro-
cédé électrolytique produisant des métaux dans une
cellule, comprenant une capsule de collecte (4) si-
tuée au-dessus d’une zone de dégagement gazeusx,
dans lequel la capsule de collecte (4) est reliée a un
systéme d’évacuation de gaz générant un flux d’as-
piration,

caractérisé en ce que

la capsule de collecte de gaz (4) comporte deux en-
trées (11, 12; 15, 16) pour le gaz a collecter, une
premiere entrée (12 ; 16) étant entourée par une
deuxieme entrée (11; 15).

Dispositif selon la revendication 1,
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10.

1.

caractérisé en ce que

la capsule de collecte (4) est réalisée a partir d’'une
construction a double paroi, une paroiintérieure (14;
28) et une paroi extérieure (13; 26), la deuxiéme en-
trée (11; 15) étant représentée par un espace défini
entre lesdites deux parois.

Dispositif selon la revendication 2,

caractérisé en ce que

I'aire de section transversale entre la paroi intérieure
(14; 28) et la paroi extérieure (13; 26) augmente en
aval d’'un écoulement provenant de la premiére en-
trée (11; 15), réduisant ainsi la vitesse du gaz.

Dispositif selon la revendication 2,

caractérisé en ce que

la paroi intérieure (28) s’étend plus prés de la zone
de dégagement de gaz que la paroi extérieure (26).

Dispositif selon la revendication 2,

caractérisé en ce que

la paroi intérieure (28) présente au moins une fente
(29) dans sa partie supérieure, laquelle permet au
gaz de s’écouler de lapremiére entrée (16) vers I'es-
pace entre les deux parois.

Dispositif selon la revendication 3,

caractérisé en ce que

la partie inférieure de la paroi extérieure (26) s’écarte
vers I'extérieur par rapport a la paroi intérieure.

Dispositif selon les revendications 1-4,
caractérisé en ce que

la vitesse du flux de gaz a travers la premiére entrée
(12; 16) est différente de celle au niveau de ladeuxié-
me entrée (11; 15), et de préférence inférieure.

Dispositif selon la revendication 1,

caractérisé en ce que

il est intégré dans un dispositif d’alimentation ponc-
tuelle (PF) muni d’un briseur de croite (27).

Dispositif selon la revendication 6,

caractérisé en ce que

le dispositif se trouve au-dessus d’'un trou d’alimen-
tation (H) réalisé par le briseur de crolte (27) du
dispositif d’alimentation ponctuelle, de préférence
entre 10 et 1000 mm au-dessus de la crolte (C).

Dispositif selon la revendication 8 ou 9,
caractérisé en ce que

le dispositif d’alimentation ponctuelle alimente du
matériau a l'intérieur et/ou a proximité de la capsule
de collecte de gaz (4).

Dispositif selon la revendication 1,
caractérisé en ce que
tous les gaz de procédé peuvent étre collectés a
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travers le dispositif avec une efficacité d’aspiration
appropriée, sans aucune autre collecte de gaz dans
la superstructure de cellule pendant le fonctionne-
ment normal.

Dispositif selon la revendication 1,

caractérisé en ce que

le flux d’aspiration dans la capsule peut s’écouler
normalement pendant I'alimentation d’alumine.

Dispositif selon la revendication 1,

caractérisé en ce que

le flux d’aspiration dans la capsule peut étre bloqué
pendant l'alimentation d’alumine.

Dispositif selon la revendication 1,

caractérisé en ce que

le gaz chaud collecté peut étre collecté pour la ré-
cupération de chaleur.

Dispositif selon la revendication 1,

caractérisé en ce que

le gaz chaud collecté peut étre purifié pour séparer
des gaz tels que les vapeurs d’HF, de SO,, de CO,
et la poussiere.

Dispositif selon la revendication 1,

caractérisé en ce que

la forme de la capsule de collecte (4) est circulaire,
elliptique, quadratique ou rectangulaire.

Dispositif selon la revendication 1,

caractérisé en ce que

la forme de la capsule de collecte (4) est optimisée
pour le volume d’aspiration nécessaire, par exemple
conique.

Dispositif selon la revendication 1,

caractérisé en ce que

celui-ci peut étre combiné avec un systeme de col-
lecte de gaz séparé, utilisé pendant des opérations
standard telles que les remplacements d’anodes et
la coulée de métal.

Dispositif selon la revendication 1,

caractérisé en ce que

le procédé électrolytique produit de I'aluminium ou
d’autres métaux.

Dispositif selon la revendication 1,

caractérisé en ce que

le dispositif est raccordé a un systeme/des tubes de
collecte de gaz de combustion thermiquement iso-
1&(s) a l'intérieur de la superstructure de cellule.

Procédé de collecte de gaz chaud a partir d’'un pro-
cédé électrolytique dans une cellule, dégageant du
CO, parmi d’autres gaz, a l'aide du dispositif selon
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I'une ou plusieurs des revendications précédentes
1220,

caractérisé en ce que

le gaz est collecté a proximité d’un crodte (C) a tra-
vers laquelle le gaz se dégage, de sorte que la com-
position du gaz de procédé collecté comprend au
moins 0,5-10% de CO,.

Procédé selon la revendication 21,

caractérisé en ce que

le gaz est collecté a proximité d’un trou d’alimenta-
tion (H) dans la crodte (C), pour extraire la majorité
des gaz de procédé dégagés dans la cellule.

Procédé selon la revendication 21,

caractérisé en ce que

le gaz chaud présente une température supérieure
a 100°C, de préférence supérieure a 150°C.

Procédé selon la revendication 21,

caractérisé en ce que

de la chaleur est extraite a partir du gaz chaud par
des moyens d’échange de chaleur appropriés, tels
qu’un échangeur de chaleur de gaz d’échappement.

Procédé selon la revendication 21,

caractérisé en ce que

le gaz chaud est séparé en aval dans un composant
enrichi en CO,.
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