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(57) Abregé/Abstract:

A conveyor (10) for transporting powder from an Inlet point (14) to at least one discharge point (20) comprises a fluidized bed
transport space (12) and a fluidization gas supply space (16), the fluidized bed transport space (12) being separated from the
fluidization gas supply space (16) by a gas permeable wall (18); a gas outlet (22) for removing fluidization gas from the transport
duct (12); means (24) for separating dust from the removed fluidization gas; and means (26) for returning the separated dust to the
powder proximate the discharge point (20). In a preferred embodiment, the separated fines dust Is returned to, and homogenized
Into, the powder In a lower portion of a cyclone, which Is located at the discharge point.
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Fig. 1

(57) Abstract: A conveyor (10) for transporting powder from an inlet point (14) to at least one discharge point (20) comprises a
fluidized bed transport space (12) and a fluidization gas supply space (16), the fluidized bed transport space (12) being separated

from the fluidization gas supply space (16) by a gas pel

'meable wall (18); a gas outlet (22) for removing tluidization gas from the

transport duct (12); means (24) for separating dust from the removed tluidization gas; and means (26) for returning the separated
dust to the powder proximate the discharge point (20). In a preterred embodiment, the separated fines dust 1s returned to, and ho-
mogenized into, the powder in a lower portion of a cyclone, which 1s located at the discharge point.




CA 02725942 2010-11-25

78396-142

10

15

20

25

A CONVEYOR FOR TRANSPORTING POWDER, AND A METHOD FOR
CONVEYING POWDER

Field of the invention
The present invention relates to a method for conveying powder In a

fluidized bed transport duct, from an inlet point to at least one discharge point.

The invention also relates to a conveyor for transporting powder.

Background of the invention
US patent 4,016,053 discloses a system for distributing alumina to

smelting pots. The system is based on air-activated gravity conveyors, i.e.
fluidized bed conveyors, in which the alumina is fluidized by a vertical, upwardly
directed air stream. Gravity thereby makes the alumina flow like a liquid, via
fluidized bed transport ducts, to the smelting pots.

The air used for fiuidizing the alumina in the conveyors is allowed to exit
from the transport ducts, and is transported, together with the reduction process
flue gases from the smelting pots, to a gas cleaning plant, which generally
comprises filters, e.g. of bag fiiter type.

The gas cleaning plant consumes a lot of energy, partly because of the
high pressure difference required to transport the dust laden gas through the bag

filters.

Summary of the invention

It is an object of the present invention to solve, or at least mitigate, parts or
all of the above mentioned problems. To this end, there is provided a method for
conveying powder in a fluidized bed transport duct, from an inlet point to at least
30 one discharge point, comprising
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feeding powder into the transport duct at the inlet point;

supplying gas to the transport duct, so as to fluidize the powder in the
transport duct;

removing gas from the transport duct;

separating dust from the removed gas; and

returning the separated dust to the powder proximate the discharge point.

By returning the separated dust to the powder proximate said discharge
point, re-entrainment of the dust in the fluidization gas along the transport duct is
avolided. The dust particles separated from the removed gas is normally the fines,
..e., fines dust particles having a particle size which is smaller than the average
particle size of the powder being transported in the transport duct. The fines tend
to become entrained from the body of the transported powder under the action of
the fluidization gas. Separating the dust, i.e. the fines, from the gas removed from
the transport duct, and returning the separated dust, i.e., the fines, to the bulk of
the powder reduces the accumulation of fines in the removed fluidization gas and
In the gas cleaning system, which in turn reduces the pressure drop over the
filters In the gas cleaning plant.

In a preferred embodiment, the method further comprises fluidizing the
powder proximate said discharge point, such that the returned separated dust is
mixed into the powder, and such that the powder iIs homogenized. Homogenizing
the powder increases the reliability and predictability of any downstream process
making use of the powder, for example the smelting of the powder in an alumina
reduction cell.

Preferably, the gas is removed from the transport duct adjacent to the
discharge point. In this manner, it is easier to maintain a uniform distribution of
particle sizes in the powder over time. This is particularly a benefit when the flow
rate of powder through the transport duct varies as a function of time.
Furthermore, It makes it easier to maintain a uniform distribution of particle sizes
In the powder In distribution systems having multiple discharge points. Even
further, air streams in the upper part of the fluidization bed transport duct will be
directed towards the discharge point, which may speed up powder transport.

In one embodiment, the dust is separated from the gas in a cyclone. A
cyclone offers a dust return rate to the discharge point that is relatively constant
over time, since it requires very little periodic cleaning. This leads to a more

-9
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predictable control of any downstream processes, e.g reduction of alumina in a
reduction cell. Furthermore, a cyclone Is inexpensive, particularly simple to
maintain, and makes it possible to return and mix the separated dust, i.e., the
fines, Into the powder within one single device. Preferably, the separated dust is
mixed back into the powder in a mixing region in a lower portion of the cyclone.
This is a particularly compact and efficient embodiment. Even more preferred, the
mixing region comprises a fluidized bed; in this manner, a particularly efficient
mixing and homogenization of the powder Is achievable.

Preferably, the powder is conveyed from the transport duct to the
discharge point via the cyclone. This minimizes the re-entrainment of the
separated dust, i.e., the fines, in the fluidization gas.

According to another aspect of the invention, there is provided a conveyor
for transporting powder, such as alumina powder, from an inlet point to at least
one discharge point, the conveyor comprising a fluidized bed transport duct and a
fluidization gas supply space, the transport duct being separated from the
fluidization gas supply space by a gas permeable wall; a gas outlet for removing
fluidization gas from the transport duct; means for separating dust from the
removed fluidization gas; and means for returning the separated dust to the
powder proximate the discharge point. A conveyor of this type reduces the
accumulation of small dust particles, i.e., fines, in the removed fluidization gas
supply and in the gas cleaning system, which in turn reduces the pressure drop
over the filters in the gas cleaning plant.

In a preferred embodiment, said means for separating dust from the
removed fluidization gas comprises a cyclone, said cyclone having an inlet for
dust laden gas; a first outlet for dust; and a second outlet for de-dusted gas, said
inlet for dust laden gas being connected to said transport duct. A cyclone offers a
dust return rate to the discharge point that is relatively constant over time, since it
requires very little periodic cleaning. This leads to a more predictable control of
any downstream processes, e.g. reduction of alumina in a reduction cell.
Furthermore, a cyclone Is inexpensive, particularly simple to maintain, and makes
It possible to return and mix the removed dust, I.e., the fines, into the powder
within one single device.
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Preferably, said inlet for dust laden gas is connected to said transport

duct adjacent to the discharge point. In this manner, it is easier to maintain a uniform

distribution of particle sizes in the powder over time. This is particularly a benefit

when the flow rate of powder through the transport duct varies as a function of time.

Furthermore, it makes it easier to maintain a uniform distribution of particle sizes In

the powder in distribution systems having multiple discharge points. Even further, air

streams in the upper part of the fluidization bed transport duct will be directed

towards the discharge point, which may speed up powder transport.

Preferably, a lower portion of the cyclone communicates with the
transport duct, so as to allow a transfer of powder, such as alumina powder, between
the transport duct and the cyclone. This is a particularly compact arrangement for

returning separated fines dust into the powder.

Preferably, said cyclone comprises a gas permeable wall, which
separates the cyclone from a fluidization gas supply space, so as to allow fluidization

of powder in said cyclone. This embodiment is particularly efficient for mixing and

homogenizing the powder.

Preferably, said transport duct is connected to the discharge point via a

lower portion of said cyclone. This minimizes the re-entrainment of fines in the

fluidization gas.

In another embodiment, there is provided a method for conveying a
powder including dust in a fluidized bed transport duct from an inlet point to at least
one discharge point, comprising: feeding powder including dust into the transport
duct at the inlet point; supplying gas to the transport duct to fluidize the powder In the

transport duct to transport the powder to the at least one discharge point; removing
gas from the transport duct via a gas outlet transport duct bypass; separating dust
from the removed gas in the gas outlet transport duct bypass by means of a dust
separator; and returning the separated dust from the gas outlet transport duct bypass

to the powder proximate said at least one discharge point downstream of said

transport duct.
4
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In a further embodiment, there is provided a conveyor for transporting
powder including dust from an inlet point to at least one discharge point, the conveyor
comprising: a fluidized bed transport duct and a fluidization gas supply space, the
transport duct being separated from the fluidization gas supply space by a gas
permeable wall; a gas outlet transport duct bypass for removing fluidization gas from
the transport duct; means for separating dust from the removed fluidization gas in the
gas outlet transport duct bypass; and means for returning the separated dust to the

nowder proximate the discharge point downstream of said transport duct.

Brief description of the drawings

The above, as well as additional objects, features and advantages of
the present invention, will be better understood through the following illustrative and

non-limiting detailed description of a preferred embodiment of the present invention,

with reference to the appended drawings, wherein:

Fig. 1 is a diagrammatic cross-sectional view of a first embodiment of a

fluidized bed conveyor for transporting powder;

Fig. 2 is a diagrammatic view in perspective of a second embodiment of

a fluidized bed conveyor for transporting powder;

Fig. 3 is a diagrammatic side view, in cross-section, of a fluidized bea

conveyor for transporting powder; and

Fig. 4 is a diagrammatic view, as seen in the section IV-IV, of the

conveyor of fig. 3.

43
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Detailed description of the exemplary embodiments
Aluminium is often produced using the Hall-Heroult process for electrolytic

reduction of alumina, I1.e. aluminium oxide, to aluminium. The process takes place
In reduction cells, or smelting pots, in the presence of fluorine compounds. Often,
aluminium production plants comprise large-scale distribution systems, capable
of transporting pulverous aluminium oxide across distances of several hundreds
of meters, from a centrally located alumina dispatch terminal, and distributing it to
several hundreds of reduction cells.

Flue gases from reduction cells contain hydrogen fluoride and other
aggressive components, and need to be cleaned in a scrubber. In order to re-use
the fluorine, which is essential to the reduction process, the flue gases are
scrubbed using primary, i.e. virgin or crude, alumina as a dry adsorbent in the
scrubber. A dust collecting facility, which generally consists of a bag filter plant,
separates dust from the scrubbed gas, and returns the dust to the alumina in the
scrubber. The secondary alumina, i.e. the spent alumina that has been used for
adsorbing hydrogen fluorine in the scrubber, and that comprises the returned
dust from the dust collecting facility, is then distributed to the smelting pots for
reduction to aluminium, thereby returning the fluorine to the process. The
scrubber and the bag filter plant are located adjacent to each other, at a central
location close to where primary alumina arrives at the aluminium production
plant, e.g. by truck or by ship. In this manner, the primary alumina may be used In
the scrubber, for cleaning the reduction process flue gases, before it is distributed
to the smelting pots via the distribution system.

In a fluidized bed alumina distribution system, also the spent fluidization air
that has been used for fluidizing the alumina powder in the conveyors Is
transported, together with the reduction process flue gases from the smelting
pots, to the gas cleaning plant that contains the scrubber and the bag filters. In
this manner, the spent fluidization air may be cleaned from any dust particles
entrained with it, before the spent fluidization air is discharged into the ambient.

The primary alumina powder, i.e. the aluminium oxide that has not yet
been spent in the scrubber, is a particulate matter, which comprises alumina
particles ranging from relatively coarse particles, typically having a diameter of a
few mm, to very fine particles of only a few microns or less. A typical primary
alumina may, for example, consist mainly of particles in the range from 5 to 200
um, with only a small fraction of large lumps up to several mm in size, and a

- 5.
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small fraction of very small particles below 5 um. The secondary alumina also
comprises very fine fume particles, collected from the flue gas in the scrubber.
Those fine fume particles, which may have diameters well below a micrometer,
contain a relatively high level of fluorine compounds, and it is therefore desired
that they be returned to the reduction process.

The spent fluidization air leaving the fluidized bed conveyor is laden with
fine dust particles, hereinafter called fines, which may comprise fine alumina
particles as well as fume particles. This air comprising fine dust particles, i.e.,
fines, which comprises a relative high level of fluorine compounds, Is vented into
gas ducts, which convey the extracted flue gas from the reduction cells to the gas
cleaning plant. In the gas cleaning plant, the fines following the spent fluidization
air iIs captured, and together with the captured fumes of the flue gas, it is returned
with the secondary alumina back to the transportation and distribution system. In
the distribution system, a significant portion of the fines will once again be
entrained with the fluidization air, and transported to the gas cleaning plant. Fines
hence tends to accumulate in the gas cleaning and secondary alumina
distribution systems. This accumulation of fines in the systems tends to increase
the pressure drop over the gas cleaning plant, thereby increasing the power
required to transport the gas through the filters, since the filter bags will be
clogged with fines. It may also lead to increased scaling, i.e. deposits of hard
dust, in the gas cleaning system, and make the whole secondary alumina
handling and transportation system, its operation, and its service a very dusty
affair in general.

Fig. 1 schematically shows a first embodiment of a fluidized bed conveyor
for transporting powder. The conveyor 10 comprises an upper transport space
12, which is adapted to receive pulverulent material at an inlet point 14. The
powder feed direction into the transport space 12 at the inlet point 14 is indicated
with an arrow A, and a level of powder is illustrated as a hatched area. The
conveyor 10 further comprises a lower fluidization gas supply space 16, which Is
separated from the upper powder transport space 12 by a gas permeable wall 18.
The lower fluidization gas supply space 16 is adapted to receive a flow of gas
from a gas supply (not shown), e.g. a ventilation duct, a fan, a compressor, or a
container for compressed gas.
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Gas Is fed into the fluidization gas supply space 16 in the direction
iIndicated by arrow B, and is allowed to enter the powder transport space 12 via
the gas permeable wall 18, such that it fluidizes the powder present in the powder
transport space 12 with a vertical gas flow. Examples of suitable gas permeable
walls are, e.qg., textile fabrics, metal flament webs, perforated plastic or metal
sheets, sintered metal sheets, or the like.

The fluidized powder will, under the force of gravity, float slowly along the
transport space 12 to a discharge point 20, where powder is discharged from the
conveyor 10 into a piece of downstream equipment (not shown).

Spent fluidization gas, i.e. gas that has passed from the fluidization gas
supply space 16 and through the powder in the transport space 12, is vented out
via spent fluidization gas outlets 22, which are arranged in an upper portion of the
transport space 12. The spent fluidization gas will also entrain dust, mainly the
smallest particles, I.e., the fines, from the powder inside the transport space 12,
thereby removing parts of the smallest particle fractions from the transported
powder. This means that the fraction of smaller particles in the transported
powder will decrease with the transport distance from the powder inlet 14.

The fines laden spent fluidization gas is directed to a dust separating
means 24, e.g. a cyclone or a filter, in which the fines dust is separated from the
spent fluidization gas. The spent fluidization gas may thereafter be returned to
the fluidization gas supply (not shown), be even further cleaned Iin additional gas
cleaning plants, or be discharged elsewhere.

The separated fines, on the other hand, is returned to the transported
powder via means 26, located proximate the discharge point 20, for returning the
separated fines to the powder. This means that at the discharge point, the
fraction of smaller particles in the transported powder will be restored.

The means 26 for returning the separated fines to the powder may be,
e.g., a gravity fed pipe, a blower, a conveyor, an outlet of the dust separating
means 24, a mixing device for mixing the separated fines with the powder, or any
other means suitable for returning the separated fines to the powder. Preferably,
the means 26 for returning the separated fines Is located in connection with the
discharge point 20. More preferably, the distance from the discharge point 20 to
the means 26 for returning the separated fines to the transported powder is less
than 20% of the distance from the powder inlet 14 to the discharge point 20, and

-7 -
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still more preferably, the means 26 for returning the fines to the powder is located
less than 1m from the discharge point 20. By returning the fines relatively near
the discharge point, the re-entrainment of fines with the fluidization gas, as the
powder Is transported from the means 26 for returning the fines to the powder to
the discharge point 20, is reduced. In a preferred embodiment, the separated
fines Is returned to the powder at a location downstream of any fluidized bed
portion of the transport duct 12, as is illustrated in fig. 1, such that no fines Is re-
entrained with the fluidization gas in the transport duct 12.

Fig. 2 illustrates a second embodiment of a fluidized bed powder conveyor.
The conveyor 110, which Is particularly well suited for conveying alumina powder,
comprises a powder transport duct 112, and a fluidization air duct 116. The two
ducts are separated by a fabric membrane 118, which is designed so as to allow
air to penetrate the fabric membrane 118 from the fluidization air duct 116 to the
powder transport duct 112. The conveyor 110 extends in an essentially horizontal
direction, from a powder inlet point 114 to a plurality of powder discharge points
120, of which two are shown. Each discharge point 120 is a point of delivery of
the powder to another device, such as a smelting pot, a hopper, a silo, another
conveyor, or the like.

At each powder discharge point 120, spent fluidization air is allowed to exit
the powder transport duct 112 via a spent fluidization air duct 122. The spent
fluidisation air is forwarded through the spent fluidization air ducts 122 to
cyclones 130, which are also located one at each of the powder discharge points
120. In each cyclone 130, dust, including the fines, is separated from the spent
fluidization air, and the dust is returned to the transported alumina powder at the
respective discharge point 120. The cleaned spent fluidization gas leaves the
respective cyclone 130 via a respective duct 140 and Is transported to the gas
cleaning plant, not shown, together with gases from the smelting pots, via a
central return duct 141.

The cross-sectional view of fig. 3 more clearly illustrates the function of the
conveyor 110. Secondary alumina powder (hatched) from the gas cleaning plant
IS discharged into a feed hopper 132, from which it is fed to an inlet point 114 of
the fluidized bed powder conveyor 110 via a rotary feeder 134. From the inlet

8 -
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point 114, the powder is conveyed via the transport duct 112 to a plurality of
discharge points 120. Air from the fluidization air duct 116 keeps the powder
fluidized along the transport duct 112, and is vented out from the transport duct
112 via the spent fluidization air ducts 122. At each discharge point 120, the
spent fluidization air is separated from any fines, which may have been entrained
with the air from the fluidized powder. The separation is made in an upper portion
136 of each cyclone 130.

The cross-sectional view of fig. 4 illustrates a discharge point 120 and a
cyclone 130 in more detail. The spent fluidization air duct 122 is connected
tangentially to the upper portion 136 of the cyclone 130, such that the spent
fluidization air entering the cyclone 130 will form a vortex in the upper portion 136
of the cyclone 130. Due to centrifugal forces, dust, including most of the fines, will
be separated from the spent fluidization air, and gravity will make the dust fall
along the cyclone walls to a lower portion 138 of the cyclone 130. The spent
fluidization air, now de-dusted, is discharged through a duct 140 for de-dusted
air, which is connected to an upper central portion of the cyclone 130. The duct
140 for de-dusted gas is connected to a gas cleaning plant (not shown),
preferably via the return ducts for flue gases from the smelting process in the
reduction cells. In the gas cleaning plant, any remaining dust will be removed
from the spent fluidization gas.

For efficient separation of dust from the spent fluidization air, the cyclone
130 preferably has an inner diameter within the range of 75-200 mm, and more
preferred within the range of 100-150 mm, in the portion of the cyclone 130
where the separation takes place, i.e., in the upper portion 130.

A lower portion of the transport duct 112 is connected to the lower portion
138 of the cyclone 130 via an intermediate duct 142. Fluidized alumina powder In
the transport duct 112 is allowed to flow via the intermediate duct 142 into the
lower portion 138 of the cyclone 130, where it is fluidized by air from a cyclone
fluidization air supply space 144 located below the cyclone 130. Preferably, the
iIntermediate duct 142, which is also shown In Fig. 2, has a cross-section of at
least 1000 mm?, and more preferred at least 2000 mm?, in order to permit a
sufficient flow of alumina powder from the transport duct 112 into the cyclone
130.
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The lower portion 138 of the cyclone 130 is, as illustrated in Fig. 4,
separated from the cyclone fluidization air supply space 144 via an air permeable
membrane 145, which may be similar to the air permeable membrane 118. The
cyclone fluidization air supply space 144 receives fluidization air from the
fluidization air duct 116 via a conduit 146, which is also shown in Fig. 2, and
forwards the air to the lower portion 138 of the cyclone 130, so as to form a
fluidized bed in the lower portion 138 of the cyclone 130. In the fluidized bed of
the lower portion 138 of the cyclone 130, the dust, including the fines, separated
In the upper portion 136 of the cyclone 130 and falling down into the lower portion
138 of the cyclone 130, is efficiently mixed with the powder supplied to the lower
portion 138 of the cyclone 130 via the intermediate duct 142. The cyclone 130 In
this example thereby acts both as a dust separating means and a means for
returning the separated fines to the powder. It is, however, also possible to use
separate means for returning the separated fines into the powder, for example
any of the means 26 for returning the separated fines to the powder described
hereinbefore with reference to fig. 1.

In the fluidized bed in the lower portion 138 of the cyclone 130, the
secondary alumina will be homogenized with regard to particle sizes, such that
any coarse lumps will remain mixed in the alumina flow.

From the lower portion 138 of the cyclone, the fluidized, mixed, and
thereby homogenized secondary alumina powder, which now once again has a
restored fraction of fines, Is discharged at the discharge point 120 into a silo 148,
which Is configured to forward the powder into alumina reduction cells (not
shown).

In a preferred embodiment, each of the discharge points 120 is located in
connection with a respective alumina smelting pot, and more preferred, each of
the discharge points 120 is located less than 5 meters upstream its
corresponding smelting pot, such that the transported powder, now being
homogenized, will have little chance to segregate again before arriving at the
smelting pot.

The conveyor 110 may also form a part of a larger alumina distribution
system. Thanks to the homogenization of the secondary alumina at the discharge
point, any trapping or accumulation of coarse alumina particles in downstream
regions within the distribution system that may be unfluidized or present an

- 10 -
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altered fluidization gas flow, such as transportation duct joints or bends, will be
reduced. It is also beneficial for any downstream powder feeding equipment, as
well as for the efficiency of the alumina smelting process, that the secondary
alumina be homogenous with respect to particle size when it enters the smelting
pots.

The invention has mainly been described above with reference to a few
embodiments. However, as Is readily appreciated by a person skilled in the art,
other embodiments than the ones disclosed above are equally possible within the
scope of the invention, as defined by the appended claims.

For example, the invention is not limited to cyclones. Also other separating
means, for example filters, may be used to separate the dust, including the fines,
from the spent fluidization gas.

The invention can be used for transporting other pulverous substances
than alumina, e.qg. fly ash, metal powders, coal powder, and various gas cleaning
by-products.

Furthermore, even though it is preferred, it is not necessary that the
separating means be located adjacent to the discharge point; the separation may
be performed elsewhere, and after the separation the fines may be conveyed to
the discharge point for discharge into the powder.

- 11 -
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CLAIMS:

1. A method for conveying a powder including dust in a fluidized bed

transport duct from an inlet point to at least one discharge point, comprising:
feeding powder including dust into the transport duct at the inlet point;

supplying gas to the transport duct to fluidize the powder in the

transport duct to transport the powder to the at least one discharge point;

removing gas from the transport duct via a gas outlet transport duct

bypass;

separating dust from the removed gas in the gas outlet transport duct

bypass by means of a dust separator; and

returning the separated dust from the gas outlet transport duct bypass

to the powder proximate said at least one discharge point downstream of said

transport duct.

2. The method of claim 1, further comprising

fluidizing the powder proximate said discharge point, such that the

returned separated dust is mixed into the powder.

3. The method of claim 1, wherein the gas is removed from the transport

duct adjacent to the discharge point.

4 The method of claim 1, wherein the dust is separated from the returned

gas In a cyclone.

d. The method of claim 1, wherein the separated dust is mixed into the

powder in a mixing region in a lower portion of a cyclone.

0. The method of claim 1, wherein the separated dust is mixed into the
powder in a mixing region comprising a fluidized bed, in a lower portion of a cyclone.
12
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/. The method of claim 1, wherein the powder is conveyed from the

transport duct to the discharge point via a cyclone.

8. A conveyor for transporting powder including dust from an inlet point to

at least one discharge point, the conveyor comprising:

a fluidized bed transport duct and a fluidization gas supply space, the
transport duct being separated from the fluidization gas supply space by a gas

permeable wall,

a gas outlet transport duct bypass for removing fluidization gas from the

transport duct;

means for separating dust from the removed fluidization gas in the gas

outlet transport duct bypass; and

means for returning the separated dust to the powder proximate the

discharge point downstream of said transport duct.

9. A conveyor according to claim 8, wherein said means for separating

dust from the removed fluidization gas comprises a cyclone, said cyclone having an

inlet for dust laden gas; a first outlet for dust; and a second outlet for de-dusted gas,

said inlet for dust laden gas being connected to said transport duct.

10. A conveyor according to claim 8, wherein said means for separating

dust from the removed fluidization gas comprises a cyclone, said cyclone having an
inlet for dust laden gas; a first outlet for dust; and a second outlet for de-dusted gas,

said inlet for dust laden gas is connected to said transport duct adjacent to the

discharge point.

11. A conveyor according to claim 8, wherein a lower portion of a cyclone
communicates with the transport duct, so as to allow a transfer of powder between

the transport duct and the cyclone.

13
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12. A conveyor according to claim 8, wherein a cyclone comprising a gas
permeable wall, separates the cyclone from said fluidization gas supply space, so as

to allow fluidization of powder in said cyclone.

13. A conveyor according to claim 8, said transport duct being connected to

5 the discharge point via a lower portion of a cyclone.

14
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