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A BULK STORAGE CONTAINER

Technical Field

The present invention relates to a bulk storage container for use in storing and
transporting bulk material, and in particular to a bulk material container for storing

particulate catalyst material.

Background

Large scale chemical processing plants utilise catalyst material to improve reactor
efficiencies and increase output. Catalyst material, which is typically in the form of
catalyst pellets, has a finite process life and eventually requires re-processing or
replacing. Therefore vessels are required for the delivery of catalyst material to a
reactor, as well as the storage and transport of material during the removal or re-
processing of the material. Containers often used for this purpose are referred to as

intermediate bulk containers or IBC’s.

IBC’s typically comprise a rigid metal container, square in cross-section and having

an entry opening at the top through which the container is filled. To fill the IBC a
chute or spout is commonly used which relies on gravity feed. As the IBC is filled,
the bulk catalyst material displaces the air large within the container and large
amounts of dust from the catalyst material become entrained within the air. This dust
is emitted in an uncontrolled manner through the top opening of the container. The
inhalation or ingestion dust from a catalyst material presents a serious health hazard,
with many catalyst materials being toxic and also potentially containing

carcinogenic substances.

It is therefore desirable to provide an improved bulk storage container which
addresses the above described problems and/or which offers improvements

generally.
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According to the present invention there is provided a bulk storage container as
described in the accompanying claims. In addition there is provided a bulk material

handling assembly according to the accompanying claims.

In an embodiment of the invention there is provided a bulk storage container for
particulate material comprising a vessel having an inner wall defining a containment
volume for particulate material; an opening for receiving said particulate material
into the vessel; a closure member for closing the opening; sealing means for sealing
the opening when closed by the closure member; a gas duct in fluid connection with
the vessel for supplying gas to or removing gas from the vessel; and a valve for

closing the gas duct to seal the container for transit or storage.

The vessel may comprise a cylindrical wall section, a top panel closing the upper
end of the cylindrical wall section and a conical base section connected to and
tapering inwardly away from the lower end of the cylindrical wall section, and
wherein the opening is defined in the upper panel and a secondary opening defining
an outlet is provided at the tapered end of the base section the includes a secondary
closure member which is movable to an open position to permit removal of the

particulate material from the vessel.

The bulk storage container may further comprise secondary sealing means for

sealing the secondary opening in the closed position.

The bulk storage container may further comprise an outlet vent configured to permit

air to purged from the vessel when a gas is supplied into the vessel via the gas duct.
The outlet vent preferably comprised a unidirectional valve.
In another aspect of the invention there is provided a bulk material handling

assembly for transferring particulate material to a storage container for transport or

storage, the assembly comprising a bulk storage container as described above; a
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feeder vessel from which the container is filled; a filling duct for connecting the
feeder vessel to the container; sealing means configured to provide a seal between
the feeder duct and the container about the opening of the container to prevent the
release of particulate material from the opening during filling; and a vacuum source
connected to the gas duct of the container to remove gas from the sealed container
during filling and to evacuate gas from the container when opening closed and

sealed for transit or storage.

The feeder vessel preferably comprises a hopper having an opening in its base to the
filling duct is connected and an entry port configured to permit the hopper to filled
with particulate material entrained within a carrier gas flow; and a gas extraction
duct in fluid connection with the interior of the hopper and connected to the vacuum

to promote the flow of gas into the hopper.

The bulk material handling assembly may further comprise a dust extractor, the dust
extractor comprising an annular collar surrounding the filling duct such that a void is
defined between the inner wall of the collar and the filling duct; a dust extraction
duct in fluid connection with the void between said filling duct and inner periphery
of said collar and connected to the vacuum source to facilitate the application of a:
vacuum to said void; and a valve arrangement configured to selectively switch the
application of said vacuum between the gas extraction duct in fluid connection with
the interior of the hopper and the dust extraction duct connected to the annular collar
such that the vacuum is applied to the collar and not the hopper when the particulate

material is being transferred from the hopper to the container via the filling duct.

The valve means comprises a first valve arranged to close the fluid connection
between the hopper and the vacuum source and a second valve arranged to close the

fluid connection between the annular collar and the vacuum source.

The valve means may be re-configurable between a first operating condition in

which the first diverter valve is open permitting the application of suction to the
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hopper via the suction pipe and the second diverter valve is closed, and a second
operating condition in which the first diverter valve is closed and the second diverter

valve is open permitting the application of suction to the annular collar.

Description of Drawings

Embodiments of the present invention will now be described by way of examples

only and with reference to the accompanying drawings, in which:

Figure 1 shows a bulk material handling assembly according to an

embodiment of the invention; and

Figure 2 shows a intermediate bulk material container according to

an embodiment of the invention.

Detailed Description

Referring to Figures 1 a bulk material loading apparatus 1 is provided for
transferring particulate catalyst material from a vessel within a reactor to a bulk
material container for transport away from the reactor and/or storage. The loading
apparatus comprises an intermediate hopper 2, also know as an interceptor hopper,
that receives catalyst material the reactor vessel and transfers it onwards to the bulk
material container. A vacuum is used to draw the bulk catalyst material out of the
reactor vessel, and this material is entrained in the gas flow and transferred to the

interceptor hopper 2 under vacuum.

The interceptor hopper 2 comprises a vessel body 4 having a typical hopper
configuration with a cylindrical upper portion 6 and a conical lower portion 8
tapering towards an opening 10 at its base. The interceptor hopper 2 is supported by
a sub-frame (not shown) that holds the hopper in an elevated position. A slide valve
12 is provided for opening and closing the opening 10. A flexible tubular outlet duct
14 is connected to the opening 10 of the hopper 2. An inlet port 16 extends into the
top part of the hopper 2 tangentially through its side wall through which the catalyst



10

15

25

30

material is transferred into the hopper 2 entrained in the inlet gas. A suction duct 18
extends from the top of the hopper 2 and is connected to a vacuum source (not
shown). A first diverter valve (not shown) is provided which selectively opens and

closes the suction duct 18.

The bulk catalyst material is transferred from the hopper 2 to a bulk intermediate
material container 20. The container 20 comprises a main body section 22 which is
rigid metal substantially cylindrical section. The container 20 further includes a
conical base section 22 which is contiguous with the cylindrical section 22 and
which tapers inwardly away from the cylindrical section 22 towards an opening 26
at its base. The container 20 is supported by a frame 27 including a base 29, a
plurality of upright members 31 and cross members 33 interconnecting the upright
members 31 proximate the base 29. The base 29 is configured to receive the tines of
a forklift truck with slots 35 to enable the container 20 to be lifted. The container 20

is secured by welding or other means to the frame 27.

The top 28 of the cylindrical section 22 of the container 20 is closed by a top panel
having an opening aperture 30 defined substantially centrally therein. A lid 32 closes
the opening 30. The lid 32 is pivoted about hinges 34 and includes locking means 36
provided aBoutrité penphery for locking it in the closed position and a seal for
sealing the opening when the lid 32 is closed. A gas duct 38 is connected to the
upper panel 28 and comprises an outlet pipe in fluid connection with the interior of
the container 20. The gas duct 38 includes.a valve -41-for-selectively opening and
closing the duct. The valve 41 is preferably a manual lever valve but could be any
suitable valve means for closing the duct 38. The duct 38 is configured to facilitate
gas flow into and out of the container 20. In a preferred embodiment the duct is

connected to the vacuum source.

The opening 26 are the base 24 of the container 20 is provided with a closure 40

which is preferably in the form of a slide which is pulled outwardly in order to
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uncover the opening for unloading the container. The slide plate 40 may be

manually operated and/or hydraulically actuated.

A filling duct extends between the hopper 2 and the container 20 which includes the
upper flexible pipe 14, and intermediate rigid pipe section 42 and a lower flexible

pipe section 44. The intermediate rigid pipe section 44 is secured to the frame

~ section 27 and is aligned above the opening 30 of the container 20. The upper

flexible pipe 14 connects the hopper 2 to the rigid pipe section 42, and the lower
flexible pipe 44 connects the rigid pipe 42 to the opening 30. A sealing plate 46 is

connected to the lower end of the lower flexible pipe 44.

The sealing plate 46 is configured to engage the upper plate 28 of the container 20
when the lid 32 is in the open position and is diametrically larger than the opening
30 such it covers and seal around the opening 30. The sealing plate is preferably
locked in the sealing position against the upper surface 28 by the locking means 36

used to lock the lid 32 closed, although separate locking means may be provided.

A dust extractor is provided between the hopper 2 and the container 20. As shown in
Figure 1 the dust extractor is provided in the form of an annular collar 40
which surround the opening to the rigid pipe section 42 at the point of connection
with the upper flexible pipe 14. The upper flexible pipe 14 fits into the opening of
the rigid pipe section 42. A void is defined between the inner wall of the collar 40
and the flexible pipe 14 defining a chamber on the inner side of the collar 40. The
chamber extends part way around the inner circumference of the collar 40, with its
opposite end open. A suction pipe 43 is connected to the chamber of the collar 40.
The suction pipe 43 is connected to the vacuum source to apply a vacuum to the
collar to extract dust emitted from the flexible pipe 14 and/or the rigid pipe 42
during filling of the container. A second diverter valve selectively closes the suction

pipe 43.
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In use, to fill the container the lid 32 is opened and the sealing plate 46 is secured in
position over the opening. The slide valve 12 is located in the closed position, the
first diverter is opened and the second diverter valve is closed. The vacuum source
is operated to suck air from inside the hopper 2 drawing the bulk material into the
hopper 2 via the inlet duct 16. When the hopper 2 has been filled the slide valve 12
is opened to allow material to enter the flexible pipe 14 through the opening 10.
Once the hopper 2 has been filled the is the first diverter valve is closed, the second

diverter valve is opened and the slide valve 12 of the hopper 2 is opened.

With the slide valve 12 open the catalyst material flows under the force of gravity
from the hopper and into the container 20 via the filling duct. The vacuum source
applied to the collar 40 withdraws the air being displaced from the container 20, and
also the dust entrained in this air. In addition, the valve 41 is opened and the
vacuum source connected to the outlet duct 38 withdraws air displaced by the

catalyst material as well as accelerating the filling process.

Once the container 20 has been filled the catalyst is allowed to settle and the sealing

plate 46 is then removed. On removal of the sealing plate the vacuum within the

container 20 created by the outlet 38 is temporarily lost. The vacuum may continue

to be applied through the duct 38 to suppress dust loss through the opening 30 when
the sealing plate 46 is removed. The lid 32 is then closed, sealed and locked in

position by the locking means 36. A vacuum is then applied to the container via the

outlet duct 38. A pressure meter is provided, preferably-on the valve 41, which

indicates the pressure within the container 20. Once a pressure indicating the
residual air within the container has been removed the valve 41 is closed and the
vacuum to the container 20 is shut off with the valve 41 sealing the container 20.
The container 20 is then ready for transport and/or storage. With the air within the
container 20 having been evacuated the risk of ignition of the catalyst material is
removed. The cylindrical shape of the main body section 22 of the container 20

enable the container to withstand the negative pressure created within the container
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suited to withstand such pressures.

In an alternative embodiment the filling duct may connect directly to the sealing
plate 46 without the provision of an intermediate dust extractor 40. In this
embodiment the air displaced from the container 20 by the catalyst material filling
the container is removed through the duct 38 under the action of the vacuum source

connected thereto.

In a yet further embodiment, rather than remove the air from the container 20
following filling, the duct 38 may be connected to a source of inert gas such as
nitrogen. The nitrogen may be pumped into the container 20 through the duct 38 to
displace the air within the container. A secondary outlet (not shown) is provided in
the upper plate 28. The secondary outlet preferably includes a uni-directional valve
to permit the exit of air from the container displaced by the inter gas. The flow of
nitrogen is continued for a predetermined period until the air with the container 20
has been fully displaced. The valve 41 is then closed and the container 20 is sealed
for storage containing catalyst within an inter gas, which again removes the risk of

ignition within the container.

Whilst endeavouring in the foregoing specification to draw attention to those
features of the invention believed to be of particular importance it should be
“understood that the Applicant.claims.protection-in-respect-of-any-patentable featire

or combination of features hereinbefore referred to and/or shown in the drawings

whether or not particular emphasis has been placed thereon.
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FURTHER ASPECTS

Further aspects and embodiments of the invention are now set out in the following

numbered Paragraphs; it is to be understood that the invention encompasses these aspects:

Paragraph 1. A bulk storage container for particulate material comprising: a vessel
having an inner wall defining a containment volume for particulate material; an opening for
receiving said particulate material into the vessel; a closure member for closing the opening;
sealing means for sealing the opening when closed by the closure member; a gas duct in fluid
connection with the vessel for supplying gas to or removing gas from the vessel; and a valve

for closing the gas duct to seal the container for transit or storage.

Paragraph 2. The bulk storage container of Paragraph 1 wherein the vessel comprises a
cylindrical wall section, a top panel closing the upper end of the cylindrical wall section and a
conical base section connected to and tapering inwardly away from the lower end of the
cylindrical wall section, and wherein the opening is defined in the upper panel and a
secondary opening defining an outlet is provided at the tapered end of the base section the
includes a secondary closure member which is movable to an open position to permit removal

of the particulate material from the vessel.

Paragraph 3. The bulk storage container of Paragraph 2 further comprising secondary

sealing means for sealing the secondary opening in the closed position.

Paragraph 4. The bulk storage container of any preceding Paragraph further
comprising an outlet vent configured to permit air to purged from the vessel when a gas is

supplied into the vessel via the gas duct.

Paragraph 5. The bulk storage container of Paragraph 4 wherein the outlet vent

comprised a unidirectional valve.

Paragraph 6. A bulk material handling assembly from transferring particulate material
to a storage container for transport or storage, the assembly comprising: a bulk storage
container according to any preceding Paragraph; a feeder vessel from which the container is
filled; a filling duct for connecting the feeder vessel to the container; sealing means
configured to provide a seal between the feeder duct and the container about the opening of
the container to prevent the release of particulate material from the opening during filling; a

vacuum source connected to the gas duct of the container to remove gas from the sealed
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container during filling and to evacuate gas from the container when opening closed and

sealed for transit or storage.

Paragraph 7. The bulk material handling assembly according to Paragraph 6 wherein
the feeder vessel comprises a hopper having an opening in its base to the filling duct is
connected and an entry port configured to permit the hopper to filled with particulate material
entrained within a carrier gas flow; and a gas extraction duct in fluid connection with the

interior of the hopper and connected to the vacuum to promote the flow of gas into the hopper.

Paragraph 8. The bulk material handling assembly of Paragraph 7 further comprising a
dust extractor, the dust extractor comprising: an annular collar surrounding the filling duct
such that a void is defined between the inner wall of the collar and the filling duct; a dust
extraction duct in fluid connection with the void between said filling duct and inner periphery
of said collar and connected to the vacuum source to facilitate the application of a vacuum to
said void; and a valve arrangement configured to selectively switch the application of said
vacuum between the gas extraction duct in fluid connection with the interior of the hopper and
the dust extraction duct connected to the annular collar such that the vacuum is applied to the
collar and not the hopper when the particulate material is being transferred from the hopper to

the container via the filling duct.

Paragraph 9. The bulk material handling assembly of Paragraph 8 wherein the valve
means comprises a first valve arranged to close the fluid connection between the hopper and
the vacuum source and a second valve arranged to close the fluid connection between the

annular collar and the vacuum source.

Paragraph 10. A bulk storage container as substantially described herein with reference

to and as illustrated in the accompanying figures.

Paragraph 11. A bulk material handling assembly as substantially described herein

with reference to and as illustrated in the accompanying figures.
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CLAIMS

1. A bulk material handling assembly for transferring particulate material to a bulk storage

container for transport or storage,

the bulk storage container comprising:

a vessel having an inner wall defining a containment volume for particulate

material;

an opening for receiving the particulate material into the vessel;

a closure member for closing the opening;

sealing means for sealing the opening when closed by the closure member;

a gas duct in fluid connection with the vessel for supplying gas to or removing gas

from the vessel; and

a valve for closing the gas duct to seal the container for transit or storage;
the assembly comprising:

a feeder vessel from which the container is filled,

the feeder vessel having

a hopper having an opening in its base to which a filling duct is connected and an
entry port configured to permit the hopper to be filled with particulate material

entrained within a carrier gas flow;

sealing means configured to provide a seal between the filling duct and the bulk
storage container about the opening of the bulk storage container to prevent the

release of particulate material from the opening during filling;

a vacuum source connected to the gas duct of the container to remove gas from the
bulk storage container during filling and to evacuate gas from the bulk storage

container when the opening is closed and sealed for transit or storage,
the assembly further comprising

a gas extraction duct in fluid connection with the interior of the hopper and

connected to the vacuum source to promote the flow of gas into the hopper;
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a dust extractor, the dust extractor comprising:

an annular collar surrounding the filling duct such that a void is defined

between the inner wall of the collar and the filling duct;

a dust extraction duct in fluid connection with the void between the filling
duct and inner periphery of the collar and connected to the vacuum source to

facilitate the application of a vacuum to the void; and

a valve arrangement configured to selectively switch the application of the
vacuum between the gas extraction duct in fluid connection with the interior
of the hopper and the dust extraction duct connected to the annular collar
such that the vacuum is applied to the collar and not the hopper when the
particulate material is being transferred from the hopper to the container via

the filling duct.

2. A bulk material handling assembly according to Claim 1, in which the valve
arrangement comprises a first valve arranged to close the fluid connection between the hopper
and the vacuum source and a second valve arranged to close the fluid connection between the

annular collar and the vacuum source.

3. A bulk material handling assembly according to Claim 1 or 2, in which the vessel
comprises a cylindrical wall section, a top panel closing the upper end of the cylindrical wall

section.

4. A bulk material handling assembly according to Claim 3, in which the vessel comprises
a conical base section connected to and tapering inwardly away from the lower end of the

cylindrical wall section.

5. A bulk material handling assembly according to Claim 3 or 4, in which the opening of

the bulk storage container is defined in the top panel.

6. A bulk material handling assembly according to Claim 4, in which a secondary opening
defining an outlet is provided at the tapered end of the base section that includes a secondary
closure member which is movable to an open position to permit removal of the particulate

material from the vessel.
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7. A bulk material handling assembly according to Claim 6, in which the bulk storage
container further comprises secondary sealing means for sealing the secondary opening in the

closed position.

8. A bulk material handling assembly according to any preceding claim, in which the bulk
storage container further comprises an outlet vent configured to permit air to be purged from

the vessel when a gas is supplied into the vessel via the gas duct.

9. The bulk material handling assembly according to Claim 8, in which the outlet vent

comprises a unidirectional valve.
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