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This invention relates to an apparatus and method for wetting powdered material so as to promote subsequent uniform distribution

of the wetted material throughout bulk water.
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(§7) Abstract: This invention relates to an apparatus and method for wetting powdered material so as to promote subsequent uniform

distribution of the wetted material throughout bulk water.
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Apparatus and Method for wetting Powder

This invention relates to an apparatus and method for
wetting powdered material, especially polymeric powdered
material, so as to promote subsequent uniform distribution

of the wetted material throughout bulk water.

It is well known that it can be difficult to dissolve water
soluble powdered material quickly in water without forming

lumps of aggregated partially dissolved material, often

called fish-eyes.

Numerous mixing devices have been proposed with the aim of
converting dry, substantially friable, particulate material

into a uniform dispersion or solution 1n water.

EP0686060 provides apparatus for uniformly wetting water
soluble or water swellable particulate material comprising a
substantially vertical wetting duct that is open at 1its
lower end and that has at its upper end a duct inlet that 1is
substantially coaxial with the duct and that 1s defined by

inlet walls, and through which the material can be fed to

the duct, weilr means extending around the top of the inlet

walls, and means for providing a substantially contilnuous

flow of water over the weir means and down along

substantially the entire exposed surface of the inlet walls,

and water spray orifices positioned substantially around the

duct inlet and arranged to direct sprays of water downwardly
through the duct to wet the particulate material. The

apparatus is used batch wise, so amounts of polymer may not

be wetted continuously.

It 1is an object of the invention to provide a simple
apparatus and method for uniformly wetting water soluble or
water swellable particulate material so as to permit that

material to be dissolved or uniformly dispersed in bulk
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dilution water with minimum formation of fish-eyes, whilst
maintaining a low level of build-up of solid material 1n the
apparatus and allowing the apparatus to be used in-line, 1n
other words allowing the wetted powder to be continuously

removed from the apparatus as 1t 1s being wetted.

In accordance with this invention, there 1s provided an
apparatus for wetting particulate material comprising of a
tank that has an outlet at its lower end and an inlet at 1its
upper end, into which is mounted a container comprising a

number of individual internal chambers having horizontal

baffles which each have an orifice, a stirring rod which 1s
substantially coaxial with the tank passes through each
orifice, and one or more impeller(s) and one or more
collar (s) are attached to the stirring rod above each
orifice and the apparatus additionally comprises a hopper
connected to a feeding device which 1n turn 1s connected to

an eductor that is coupled to a water supply and the inlet.

The drawings comprise Figure 1, which shows an apparatus for

wetting powders.

The invention provides apparatus as shown in figure 1,
comprising of a tank (1) that has an outlet (2) at 1ts lower
end and an inlet (3) at its upper end, into which 1s mounted
a container (4) comprising a number of individual 1nternal

chambers (5) having horizontal baffles (6)
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which each have an orifice (7), a stirring rod (8) which is substantially coaxial with the tank
passes through each orifice, and one or more impeller(s) (9) and one or more collar(s) (10)
are attached to the stirring rod above each orifice and the apparatus additionally comprises a
hopper (11) connected to a feeding device (12) which in turn is connected to an eductor (13)

that is coupled to a water supply (24) and the inlet.

Preferably the tank (1) is substantially upright with respect to the surface the apparatus is

placed upon. The inside wall of the container (4) within each chamber (5) may also act as a
paffle.

The container (4) and the other parts of the apparatus contained therein, may be easily

removed from the tank (1) so the tank may be easily replaced with a tank of a different

diameter and depth.

The number of individual internal chambers (5) may be one or more, preferably more than
two, more preferably more than three. An apparatus containing three chambers is of

particular use. The impellers are of a suitable design, such as the A310 type impelier:

The collar (10) is preferably attached to the stirring rod above the orifice but below the
impeller. Preferably there exists a gap between the collar and the baffle, allowing the water

to flow downwards through the orifice into the adjacent internal chamber.
The hopper is of a suitable capacity, for example in the range of 50kg to 150kg.

The feeding device may be a device which is suitable for use with particulate material, such
as a screwfeeder. The feeding device (12) may be connected to the eductor (13) via a

suitable channel, such as a funnel (14) and a connecting pipe (23)

The water supply may be fed into the eductor via a control system comprising of a flow
regulating valve (15), an electrically operated valve such as a solenoid valve (16), a gauge

suitable for measuring the flow of water, such a as a rotameter (17) and a pressure gauge
(18).
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The stirring rod may be rotated by suitable means, such as a motor (19).

A system of level electrodes (20) may be placed in the topmost chamber of the container (4).
Such a system preferably comprises of a low level electrode (21) and a high level electrode
(22). The positions of the electrodes may be altered accordingly depending on how the

apparatus is operated.

Preferably the apparatus is used for wetting particulate material, more preferably it is used for

wetling polymeric particulate material. Particulate material may include powders.

The apparatus is preferably of a compact design, so that a minimum of space is required for
its installation. The apparatus also involves very little operator involvement, and is

substantially automated.

The particulate materials for which the invention is useful are generally polymeric materials.
They can be water-soluble polymers, in which event the wetted polymer particles will
subsequently be added to water to form a solution, or they can be water-swellable but also
water-insoluble particles in which event the wetted particles will form a uniform suspension

upon addition to water.

The preferred particulate materials are water soluble polymers having a particle size with at

least 90%, and usually at least 99%, by weight in the range 20 to 1000 microns.

At least 80%, and usually at least 90%, by weight of the particulate material usually has a

pariicle size beiow 700 microns, frequently below 400 microns.

The particulate material can be a natural polymer such as a starch or cellulose but preferably
is a synthetic polymer made by polymerisation of water-soluble monomers, optionally with a
cross-linking agent if the polymer is to be swellable and insoluble. The monomers can
typically be acrylamide or other non-ionic monomers, sodium acrylate or other anionic
monomers, and dialkylaminoalkyl(meth) acrylate or -acrylamide acid addition or quaternary
salts or other cationic monomers. Polymers such as those referred 1o as flocculants in the

industry may be wetted out using the current apparatus.




CA 02446192 2003-10-31
WO 02/092206 PCT/EP02/04743

A further aspect of the invention is a method of uniformly wetting particulate material using an
apparatus as described above comprising feeding the particulate material from the hopper
(11) to the feeding device (12) then into the inlet (3) while feeding water into the eductor (13)
and through the inlet (3).

Particulate material is fed by the feeding device (12) at a rate of 0.05 to 0.5 kg per minute, for
example 0.2kg per minute, while water is pumped through the eductor (3) at a rate of about
40 litres per minute under a pressure of 20 to 60psi. The vacuum created by the flow of
water through the eductor will draw the dry polymer through the apparatus into the inlet. The

flow of water may be adjusted to give a sufficient vacuum, for example about 30 inches Hg.

The rates at which the particulate material and water is fed into the tank may be altered
depending upon how the apparatus is used. The amount of water and amount of particulate
material being fed into the tank is controlled by the system of level electrodes, which
electronically controls the valve (16) and feeding device (12). A preferred system of

operation is described below:

The flow regulating valve (15) is adjusted to give a suitable flow of water. When the water
level in the tank (1) falls below the low level electrode (21) the valve (16) opens and water is
fed in to the eductor (13). As the valve is opened, polymer powder is fed from the hopper
(11) into the cone (14) via the feeding device (12) at a metered rate. The water passing
through the eductor (13) into the tank (1) creates a vacuum which draws the powder into the

eductor (13) and wets it out into the tank.

When the level in the tank reaches the high level electrode (22), the feeding device (12)
stops and after a set time the valve (16) shuts. This set time may be adjusted in order to
provide the desired final concentration of the solution. When the level in the tank falis below
the low level electrode again the cycle restarts. While the unit is running, the stirring rod (8)

runs continuously and fully aged polymer is always available at the outlet of the tank.

The solution concentrations produced by the current method may vary according to the

method of operation, for example concentrations of from 0.2% to 0.5% may be achieved.
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The following examples further illustrate the invention.
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Example 1

A high molecular weight anionic polyacrylamide flocculant was added to the top tank via an
eductor which was fed by a screw feeder at a rate of 200g per minute. The eductor was
coupled to a water supply being fed at a rate of 2.4m°/hr, giving an approximate solution

concentration of 0.5%. The flocculant solution was pumped from the outlet of the unit at a

rate of 2m3/hr.

The unit was initially filled with water to just above the impeller in the top chamber and the
stirrer rod started. A blue dye was added to the water to give a deep blue coloration. The
pump and the water addition were started and the time taken for the water to turn the same

shade of blue as the top tank was noted. The tank was then drained.

The unit was again filled with water to just above the impeller in the top tank and the stirrer
started. Dry flocculant and water were added and the pump started. A sample of the
flocculant solution being pumped from the bottom of the tank was taken for evaluation. When
the concentration of the flocculant solution being pumped from the bottom of the tank""was
equivalent to the starting concentration, a blue dye was added to the water to give a deep
blue coloration. Again, the time taken for the water to turn the same shade of blue as the top

tank was noted. The tank was then drained.

Time taken for dye to pass completely through unit containing water was fifteen minutes.

Time taken for dye to pass completely through unit containing flocculant solution was forty

minutes.

Three different types of flocculant solution were prepared, one type prepared by standard
laboratory methods, one type taken from the apparatus outlet and one type extracted from
the top of the tank.

Various flocculant solutions were prepared by using the apparatus described herein and
removing the solution from the outlet. Different sample times (amount of time the solution
was mixed) provided solutions of varying dry weight concentrations. The performance of

each flocculant solution prepared was measured by standard procedures using 4% 2g/!
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sodium chloride china clay. Varying dose levels provided varying settlement rates as shown

in Table 1.

Table 1

e
AP—

Product

Standard Laboratory Prepared

el

Flocculant

Flocculant

- solution taken from Outlet

Flocculant

- solution taken from top of

tank

I Sample |  Solution I*ﬂf)ose | Settlement |
Time | Dry Weight Level | Rate |
. (mins) (%) (mis) (cm/min)
1 025 35 |
- 0.43 05 | 20.1 |
| 0.75 71.1
IEE 0.07 1 ST
30 0.14 1 | 1.7
[' 5 | 023 | 075 29 |
1 [ 86
60 | o028 | o075 | &7 |
| 1 134
75 | 033 | 075 | 11.1 |
| 1 46.8 |
90 0.39 0.5 | 6.6 |
| | 075 | 36.4
105 0.41 —o5 | 143 |
q f —o7 | @z |
- 120 | 0.41 05 | 153 ]
— I
135 0.44 0.5 16.6
075 57.7
150 0.44 0.5 18.6
| 075 | 60.4 |
| 025 | 2.2 '
150 | 0.44 05 15.1 |
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The results of the rate of dye mixing evaluation show that the dye mixes in with the water
over twice as fast as the dye in the polymer solution. Both of these resuilis indicate that the

mixing within the unit is good, with the polymer solution passing well between the three
Internal mixing tanks.

The results of the flocculant solution evaluation indicate that the floccuiant solution achieves

the correct concentration after approximately 135 minutes.
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CLAIMS:

1. An apparatus for wetting particulate material

F

comprising of a tank (1) that has an outlet (2) at 1ts lower

end and an inlet (3) at its upper end, into which 1s mounted

a container (4) comprising a number of individual internal

chambers (5) having horizontal baffles (6) which each have

an orifice (7), a stirring rod (8) which 1s substantially

coaxial with the tank passes through each orifice, and one

or more impeller(s) (9) and one or more collar(s) (10) are

attached to the stirring rod above each orifice and the

apparatus additionally comprises a hopper (11) connected to

a feeding device (12) which in turn 1s connected to an
eductor (13) that is coupled to a water supply (24) and the

inlet.

2. An apparatus according to claim 1 wherein the

number of individual internal chambers (5) 1s one or more.

3. An apparatus according to claims 1 or 2 wherein
the collar (10) is attached to the stirring rod above the

orifice but below the i1mpeller.

4. An apparatus according to any of claims 1 to 3

wherein there exists a gap between the collar and the

baffle.

5. An apparatus according to any of claims 1 to 4

wherein the water supply 1s fed into the eductor via a
control system comprising of a flow regulating valve (15),

an electrically operated valve (16), a gauge suitable for

measuring the flow of water (17) and a pressure gauge (18).

6 . An apparatus according to any of claims 1 to 5

wherein a system of level electrodes (20) 1s placed 1n the
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topmost chamber of the container (4), comprising a low level

electrode (21) and a high level electrode (22).

7 . An apparatus according to any of claims 1 to 6

wherein the particulate materials are water soluble polymers
having a particle size with at least 90% by weight in the

range 20 to 1000 microns.

8 . A method of wetting particulate material using an
apparatus according to any of claims 1 to 7 comprising
feeding the particulate material from the hopper (11) to the
feeding device (12) then into the inlet (3) while feeding
water into the eductor (13) and through the inlet (3).

FETHERSTONHAUGH & CO.

PATENT AGENTS

OTTAWA, CANADA
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