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@ Means for removing gaseous components and/or solid impurities present in a gaseous fiuid flow.

@ The invention concerns a means for removing gaseous
components and/or solid impurities present in a gaseous
fluid fiow. The means (10) comprises a fluid flow pre-
purification section (11) with a fluid flow (14) inlet connector
(13), a fine-purification section (12), within which has been
disposed a scrubber means {32), an exit connector {(40) for
carrying off the purified fluid flow (39), and a first connector
{19} for conducting a first scrubbing liquid {17) into the
pre-purification section (11) and for bringing it into contact
with the fluid flow (14). The end region (15) adjacent to the
scrubber means (32} of the pre-purification section (11)

“tapers in cross-section to the purpose of acceleratirig the

fluid flow (14) passing through the pre-purification section
{11) prior to entrance of the fiuid flow (14) in said scrubber
means (32). To that region of the pre-purification section (11)
where the fiuid flow (14) is accelerated has been directed a
second connector (28) for bringing a second scrubbing liquid
(26) into contact with the pre-purified fluid flow, whereby is
gained the advantage that no major scrubbing liquid quanti-
ties are needed to attain reliable operation.
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Means for removing gaseous components and/or solid impurities
present in a gaseous fluid

The present invention concerns a means serving the removal of gase-
ous components and/or solid impurities present in a gaseous fluid
flow, said means comprising a fluid flow pre-purification section
with an inlet connector for the fluid flow, a fine-purification
gection within which has been accommodated a scrubber means, an
exit connector for carrying off the purified fluid flow and a first
connector for conducting a first washing liquid into the pre-purif-
ication section and bringing it into contact with the fluid flow,
and in said means the end region adjacent to the scrubber means of
the pre-purification section tapering in cross sectional diameter
with a view to accelerating the fluid flow paséing through said

pre-purification section prior to the entrance of the fluid flow in

said scrubber means.

Gaseous fluid flows frequently contain impurities both in the form
of gaseucus components and of solid particles, which have to be
removed prior to blowing out or reusing the fluid flow. In prac-
tice, that situation is also frequently encountered in which the
gas flow contains solid components in such abundance that their
separation is indicated before the flow enters the scrubber. It is
common in usuai circumstances to use towards purification of the
gaseous fluid flow a wet scrubber in which the gaseous fluid flow
is conducted into the frame portion of a separator, in other words,
into a fluid tank or reaction portion, where endeavours are made to
bring the scrubbing liquid and the gaseous fluid flow into the most
complete contact possible with each other. At this scrubbing phase
at least of the coarser fraction of the solid matter the greater
part separates and remains in the separating tank. However, endeav-
ours are mostly made to achieve separation of the greater part of
the solid matter in dry state already, before the scrubber, either
in a settling chamber or in a.cyclone separator. By this design the

advantage is gained that the quantity of impurities carried into
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the scrubbing liquid is minimized, whence the amount of sludge that
has to be carried off will also remain minimal. After the scrubber
part usually a blower is provided because then the wear suffered by
the blower will be less. After the blower follows furthermore a
droplet separator; depending on the application this may consist of
a grille, a set of gratings, droplet separators resembling a

cyclone separator, various rotating and round towers, etc.

In scrubber designs of prior art, the blower is usually similar to
a conventional centrifugal blower. A blower design of the so-called
disintegrator type is also known in the art, in which the gaseous
fluid flow is directed with its impurities, as is also the scrub-
bing fluid. A design of this kind requires high power output from

the drive, and the wear of the blower is also high.

In a scrubber of the Venturi type, the gaseous fluid flow is accel-
erated with its impurities in the venturi section to gain high
velocity, and at the same time the scrubbing liquid is inducted
into the accelerated fluid flow. After the venturi section, whereat
the velocity of the gaseous fluid flow is reduced, there is a drop-

let separator, where in the first place the impurities serve as

crystallisation nuclei for the drops.

One has also towards purification of a gaseous fluid flow employed
the so-called S-wave scrubber, where the gaseous fluid flow, after
flowing together with the scrubbing liquid through an S-wave shaped
slit, ends up in a free space and thence further in a blower. There
is no actual separate droplet separator: separation of droplets
takes place in the free space after the S wave before the blower.
In this design, too, the risk is present that supercondensing mois-
ture may be entrained with the gaseous fluid flow and therefore

droplets are flung out and into the surroundings.

As to the level of technology, reference is made to the Finnish
patent application No. 810548, in which a wet scrubber is disclosed
in which the end section adjacent to the scrubber means of its tub-

ular fluid flow inlet connector is conically tapering for acceler-
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ating the fluid flow through the inlet connector before the fluid
flow is carried to the scrubber means. In this design of prior art,
the tubular inlet connector is provided with holes which receive
the return flow of the scrubbing liquid into the inlet connector,
and apertures of this kind have been placed in the region of the
inlet connector where the fluid flow is not accelerated. In this
design of prior art, the return flow of the scrubbing liquid within
the tubular inlet connector produces a pre~purification of the
fluid flow. This design of prior art is not applicable in all cir-
cumstances. In particular, if the fluid flow being purified con-
tains large quantities of impurities or if the gaseous fluid flow
being purified is very hot, the design as in the Finnish patent
application No. 810548 is not satisfactory. Moreover, this design
of prior art has the drawback that it is necessary to use very
large quantities of scrubbing liquid and in spite of that the cire-
ulation of the scrubbing liquid becomes difficult, or the scrubbing
liquid quantity becomes so heavily contaminated that its circula-
tion is impeded and in the end the situation is reached in which
the limit of purity of the gaseous fluid flow that is being puri-
fied fails to attain the required standard of purification, owing
to the impurities in the scrubbing liquid. Neither can this means
known in the art be used in a reliable manner in a case when it is
desired to accelerate the fluid flow that is being scrubbed to a
very high velocity, because then the danger is incurred that
through the apertures in the tubular inlet connector impurities
present in the scrubbing liquid circulation system may be entrained

with the pure fluid flow.

The object of the invention is to accomplish an improvement of
scrubber designs known in the art. It is a detailed object of the
invention to provide a scrubber design necessitating no exceedingly
large scrubbing liquid quantities for attainment of a reliable
result of scrubbing. It is a further object of the invention to
provide a scrubber design which is particularly well applicable for
gaseous fluid flows containing very large amounts of impurities and
for very hot gaseous fluid flows. The other objects of the inven-

tion, and the advantges gainable thereby, will become apparent from



T Ay ek 4

0134838

the disclosure of the invention.

The object of the invention is achieved with a means mainly char-
acteriged in that into the region of the pre-purifying section in
which the fluid flow is being accelerated has been conducted an-
other connector for bringing another scrubbing liquid into contact
with the pre-purified fluid flow.

The rest of the characteristic features of the means of the inven-

tioh are stated in claims 2-6.

By the means of the invention numerous significant advantages are
gained. In the means of the invention, minimal quantities of scrub-
bing liquid may be used and very high scrubbing efficiency is at-
tained all the same, even without scrubbers requiring a high energy
input. In the means of the invention it has been understood to use
two separate scrubbing liquid systems, whereby the first scrubbing
fluid may be allowed freely to become concentrated in the scrubbing
liquid circulation system to desired concentration. Since the gase-
ous fluid flow is already exceedingly pure after the pre-purifica-
tion.step, the quality of the second scrubbing liquid remains pure
during a very long period in spite of the fact that the second
scrubbing liquid is also circulated. In addition, it is ensured in
the problem solution of the invention that the impurities present
in the first scrubbing liquid cannot in any circumstances be en-

trained with the gaseous fluid flow already purified.

The invention is described in detail with reference being made to
an advantageous embodiment of the invention presented in the figure
of the attached drawing, but t& which the invention is aot meant to

be exclusively confined.

The figure of the drawing presents, in schematical elevational

view, an advantageous embodiment of the invention.

In the figure of the drawing, the means of the invention in general

is indicated by the reference numeral 10. The means 10 comprises a
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gaseous fluid flow pre-purification section 11 and a fine purifica-
tion section 12. In this embodiment, the pre-purification section
11 is a tubular volume provided with an inlet flow aperture 13 for
the entering gaseous fluid flow 14. The entering gaseous fluid flow
14 is drawn through the inlet aperture 13 into the tubular volume
11 tangentially, whereby the incoming gaseous fluid flow 14 is set
in an upwardly directed rotary motion within the tubular volume 11.
The upper part 15 of the tubular volume 11 is advantageously coni-
cally tapering, which causes the fluid flow 14 flowing within the
tubular volume 11 to be accelerated in the conically narrowing
region 15.

The means further comprises a tank 16 with scrubbing liquid 17. A
pump 18 has been disposed to pump scrubbing liquid 17 from the tank
16 through the tubular connector 19, and the tubular connector 19
has been disposed to pass through the envelope of the tubular vol-
ume 11, whereby the discharge aperture 20 of the tubular connector
19 directs the scrubbing liquid 17 against the wall of the tubular
volume 11 and the scrubbing liquid 17 flows in a rotary motion
downward in the tubular volume 11. Since the incoming fluid flow 14
and the flow 21 of the scrubbing liquid 17 in rotary motion are
opposed in direction, the scrubbing liquid 17 will flush with great
efficiency the incoming gaseous fluid flow 14 and remove from the
fluid flow 14 at least the largest and heaviest solid impurities.
The scrubbing liquid 17 and the solid impurities run down into the
bottom part 22 of the tubular volume 11, wherefrom they are con-.

ducted back to the tank 16 as a flow 24, through a valve means 23.

According to the fundamental insight of the invention, into that
gection of the tubular volume 11 in which the gaseous fluid flow 14
is accelerated, that is in the present embodiment into the conical

section 15, is conducted through another connector 28 a second

scrubbing liquid 26. In this embodiment, a pump 27 has been dis-
posed to draw second scrubbing liquid 26 from the tank 25 by the

tubular connector 28, and the second scrubbing liquid 26 discharges
from the nozzle of the tubular connector 28, or the discharge aper-

ture 29, as a flow 30. The second scrubbing liquid 26 may be even
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highly pure and it differs in composition from the first scrubbing
liquid 17. After the nozzle 30, the second scrubbing liquid 26 pre-
sented in the form of flows constituted by nozzle jets 30 is ad-
mixed to the already pre-purified gaseous fluid flow 14, whereby
the flow composed in combination by the already pre-purified gase-
ous fluid flow 14 and the nozzle sprays 30 of the second scrubbing
liquid 26, and which has been denoted with the reference numeral
31, gains further velocity, accelerated by the impeller of the
scrubber means 32. In this embodiment, an electric motor 33 has
been disposed to rotate the impeller of the scrubber means 32, and
the electromotor 33 has been supported by the aid of a plate 34 and
struts 35.

After passing through the impeller of the scrubber means 32, the
fluid flow 31 is purified from liquid droplets of the second scrub-
bing liquid 26, which are flung on the walls of the lower part 36
of the fine-purification volume 12 and which then run from the
lower part 36 through the tubular connector 37 back to the tank 25.
The pure gaseous fluid flow, indicated with the reference numeral
39, is directed to the top part 38 of the fine-purification section
12 and departs from the fine-purification section 12 through the

outflow aperture 40.

In the means 10 of the invention the desired object is attained
that the first scrubbing liquid 17 may be concentrated to desired
concentration, or the first scrubbing liquid 17 may be even highly
supersaturated. The second scrubbing liquid 26 may also be an
alkali, even if the first -scrubbing liquid 17 were acid. This af-
fords the remarkable advantage that the gaseous fluid flow 14 being
purified with the means 10 of the invention may also be neutralized
in connection with scrubbing. The amount of the second scrubbing
liquid 26 may be even considerably less than that of the first
scrubbing ligquid 17, but a very good purifying result is achieved
with the means 10 of the invention, in fact using lower power elec-
tromotors 33, because the second scrubbing liquid 26 passing
through the impeller of the scrubber means 32 requires little addi-
tional acceleration. The nozzle 20 of the flow tube 19 of the first
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scrubbing liquid 17, as well as the nozzle 29 of the flow tube 28
of the second scrubbing liquid 26,may naturally be controllable in
various ways so that desired spray effect is obtained on the walls

of the tubular volume 11.

In the foregoing has only been presented one advantageous embodi-
ment of the invention, and it is obvious to a person skilled in the
art that numerous modifications thereof are possible within the

scope of the inventive idea stated in the attached claims.
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Claimse

1. Means for removing gaseous components and/or solid impurities
present in a gaseous fluid flow, said means (10) comprising a fluid
flow pre-purification section (11) comprising a fluid flow (14)
inlet connector (13), a fine-purification section (12), within
which has been disposed a scrubber means (32), an exit connector
(40) for carrying off the purified fluid flow (39) and a first con-
nector (19) for conducting a first scrubbing liquid (17) into the
pre-purification section (11) and for bringing it into contact with
the fluid flow (14), and in said means (10) the end region (15)
adjacent to the scrubber means (32) of the pre-purification section
(11) tapering in cross-section to the purpose of accelerating the
fluid flow (14) passing through said pre-purification section (11)
prior to entrance of the fluid flow (14) in said scrubber means
(32), characteriszed in that to the region of the pre-purification
section (11) where the fluid flow (14) is accelerated has been
directed a second connector (28) for bringing a second scrubbing
liquid (26) into contact with the pre-purified fluid flow.

2. Means sccording to claim 1, characterized in that the inlet
connector (28) of the second scrubbing liquid (26) has been dis-
posed to pass through the wall of the pre-purification section (11)
and directed within the pre-purification section (11) towards its

flow aperture aiming towards the scrubber means (32).

3. Means according to claim 1 or 2, characterized in that the
scrubber means' (32) is a blower means disposed to accelerate the
fluid flow composed of the fluid flow (14) already accelerated in
the pre-purification section (11) and the fluid flow (31) formed by
the nozzles {30) of the second scrubbing liquid (26), to even high-
er velocity, and to serve as droplet separator, that the latter

fiuid flow (31) is purified from the liquid drops of the second

scrubber liquid (26), which are flung against the walls of the
lower part (36) of the fine-purification section (12) and then run
to the bottom of said lower part (36), wherefrom they are conveyed
back to the tank (25) of the seeond scrubbing liquid (26) through a
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return line (37).

4. Means according to any one of claims 1-3, characterized in that

the second scrubbing liquid (26) is a scrubbing liquid different
from the first scrubbing liquid (17).

5. Means according to claim 4, characterized in that the first
scrubbing liquid (17) is acid and the second scrubbing liquid (26)

is an alkali.

6. Means according to any one of claims 1-5, characterized in that
the quantity of the second scrubbing liquid (26) is less than that
of the first scrubbing liquid (17).
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