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(57) The invention relates to a method for wetting particles contained 1n a gas flow. Following the wetting of the

particles: imnto a first, wett
an aggregate gas flow.

ed gas flow 1s combined a second gas flow, which 1s substantially free of particles, to produce

o

['he first and second gas flows are separated from a common overall gas flow upstream of

wetting, the first gas flow including substantially all the particles in the overall gas flow, which particles are wetted at
a wetting stage, and that said first and second gas flows are combined 1into an aggregate gas flow downstream of the
wetting zone. The mvention relates also to an apparatus for carrying out the method.
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The invention relates to a method for wetting particles contained
in a gas flow. Following the wetting of the particles: into a
first, wetted gas flow is combined a second gas flow, which is
substantially free of particles, to produce an aggregate gas flow.
The first and second gas flows are separated from a common overall
gas flow upstream of wetting, the first gas flow including
substantially all the particles in the overall gas flow, which
particles are wetted at a wetting stage, and that said first and
second gas flows are combined into an aggregate gas flow downstream
of the wetting zone. The invention relates also to an apparatus

for carrying out the method.
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Method and apparatus for wetting the particles contain-
ed in a gas flow

The present invention relates to a method for wetting

the particles contained in a gas flow.

In processes, which deal with gas flows containing par-
ticles, such as dust, there are several reasons for wet-
ting the particles. Such processes include e.qg. increas-
ing the separating capacity of an electric filter and

the desulfuration of combustion gases particularly when

a gas flow contains alkaline particles, e.g. calcium
oxide particles (Cao0).

In the presently available methods, a wetting medium,
such as water is added in a particles-bearing gas flow
in a manner that the entire gas flow is brought under
the influence of a wetting medium. Especially when it
is not desirable to decrease the temperature of a gas
flow, e.g. combustion or flue gases, below the temper-
ature corresponding to the dew point of said gas flow,
a problem results from the fact that the particles con-
tained in a gas flow cannot be thoroughly wetted but
the wetting thereof remains incomplete. The incomplete

wetting is a problem especially in a venturi-type wet-
ting process.

This invention provides an improved method for wetting the
particles contained in a gas flow so that the particles can be
wetted completely but, nevertheless, in a manner that other
contributing factors having effect on the process, such as
Cemperature corresponding to the dew point of a gas flow, can

be made correct for a proper function of the process.
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In order to achieve this object, a method of the inven-
tion is principally characterized in that a first and a
second gas flow are separated from the same overall gas
flow prior to wetting, said first gas flow substantial-—
ly including the particles of said overall gas flow

which are wetted at a wetting stage and that said first
and second gas flows are brought together into a combined

gas flow after the wetting stage.

The method is based on the fact that the first gas flow
has a relatively high particle density compared to the
overall and combined gas flows. The overall gas flow

1s separated into a partial flow which contains essential-
ly all particles carried in the overall gas flow, the
particle density in a thus produced first gas flow be-

ing high compared to the overall and combined gas flows.
Thus, the amount of wetting medium can considerably ex-
cead that amount of wetting medium which is capable of
going below the temperature corresponding to the dew
point of the first gas flow. Thus, the first gas flow
and particles contained therein can be wetted effective-
ly. If the particles contain alkali oxides, such as
calcium oxide (CaO), they are effectively turned into
hydroxides, such as calcium hydroxide ((Ca)OH)z).

Calcium hydroxide reacts effectively with sulphur dioxide. .
Following the wetting stage, into .the first gas flow is
combined a second gas flow which is a partial flow sepa-
rated from the overall gas flow prior to wetting and
which is led to the point of aggregation in a mechanical-
ly separated fashion. When the first wetted gas flow and
a second gas flow, which is substantially free of par-
ticles, are combined or aggregated, the temperature of

the aggregate gas flow and other quantities bearing an

“avourable in view of

[

effect on the process can be made

prosil

a proper function of the process. Particularly, if tem-

"""""""""
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perature of the aggregate gas flow exceeds a temperature
corresponding to the dew point of the gas flow, the sulphur

retalning reactions occur in the entire gas flow.

Thus, 1n accordance with a method aspect of the present
invention, there is provided a method of wetting particles
contalned in a gas stream including particles and gas, the
method comprising the steps of:

separating a primary gas stream containing the particles
into first and second gas streams such that the first gas
stream includes substantially all the particies of the primary
gas stream;

wetting the particles in the first gas stream with water
in a wetting stage, the amount of water which 1s introduced
into the wetting stage exceeding that amount of water which is
capable of reducing the temperature of the first gas stream

below its dew point; and
combining the resulting first and second gas streams into

an aggregate gas stream downstream of the wetting stage to

produce an aggregated gas stream having a temperature greater

than the dew point of the aggregated gas.

In a further method aspect, the invention provides a method of
wetting particles contained in a gas stream comprising
alkaline particles and gaseous sulfur oxides, comprising:

separating a primary gas stream containing the alkaline
particles and the sulphur oxides into first and second gas
streams such that the first gas stream includes substantially
all the particles in the primary gas stream;

wetting the alkaline particles in the first gas stream
with water in a wetting stage to form a reaction product
capable of reacting with the sulfur oxides in the gaseous
phase, the amount of water which is introduced into the
wetting stage exceeding that amount of water which 1s capable
of reducing the temperature of the first gas stream below its

dew point; and
combining the resulting first and second gas streams into
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an aggregate gas stream downstream of the wetting stage to
react the reaction product of water and alkaline particles

with sulfur oxides in the entire aggregate gas stream.

The invention relates also to an apparatus for wetting a gas
flow which contains particles. The apparatus is principally

characterized by comprising
means for wetting a first particles-bearing gas flow and

means for combining the first particles-bearing, wetted
gas flow and a second gas flow which is substantially free

of particles.

The use of an apparatus of the invention serves to offer the

benefits of the invention.

Thus, and also in accordance with this invention, there is
provided an apparatus for wetting particles contained in a gas
stream including particles and gas, the apparatus comprising:

separating means for recelving and separating a primary
gas stream containing the particles into first and second gas
streams such that the first gas stream includes substantially
all the particles of the primary gas stream;

wetting means in communication with the separating means
for wetting the particles in the first gas stream with water
in a wetting stage, the amount of water which 1s introduced
into the wetting stage exceeding that amount of water which is
capable of reducing the temperature of the first gas stream
below 1ts dew point; and

combining means also in communication with the separating
means for combining the resulting first gas stream with wet
particles and the second gas stream into an aggregate gas
stream downStream of the wetting stage to produce an
aggregated gas stream having a temperature greater than the

dew point of the aggregated gas.
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Preferably: the first gas stream takes up 5% to 50% of the
aggregate gas stream; the means for wetting the first gas

stream comprises at least one nozzle; and the separator means

comprises a louver separator.

The i1nvention will now be described in more detail in the
following specification, a few preferred embodiments of the

method being described in more detail with reference made to

the accompanying drawings. In the drawings

fig. 1 1s a schematic view of a first apparatus for use in

the application of a method of the invention

and

fig 2 1s another schematic view of a second apparatus for
use 1in the application of a method of the invention.
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In figs. 1 and 2, reference numeral 1 indicates general-
ly an overall gas flow from which is separated a first
gas flow 2, which contains substantially all particles
of the overall gas flow, and a second gas flow 3 which
is substantially free of particles. Furthermore, refer-

ence numeral 4 indicates means in connection with the

first gas flow passage for wetting the first gas flow.
Moreover, an aggregate gas flow comprising a combination
of the overall gas flow and the wetting medium is shown

with reference numeral 5.

Fig. 7 illustrates an embodiment of the apparatus,
wherein the separating means comprises a so-called grid
separator 6 and fig. 2 illustrates an embodiment of the
apparatus, wherein the separating means comprises a
cyclone separator 7. Both separator means operate on
dynamic principle. The degree of separation can range
from 50 % to 95 %. The share of the first gas flow
from the overall gas flow can range from 5 % to 50 %.

\

Especially the grid separator 6 shown in fig. 1 comprises
plates 8 or the like mounted successively in the direc-
tion of flow within the area defined by the cross-—-section
of a flow channel 9, said plates defining a preferably
converging passage in the centre of the flow channel for
the first, particles bearing gas flow. In this context,
the grid separator refers to the above plate-like struc-
ture which is a so-called dynamic separator whose sepa-
rating effect is based on a diversion occurring in the
gas flow. The second gas flow comprises a flow occurring
through the area defined between plates 8 or the like
mounted successively in the direction of flow, said sec-
ond flow being substantially free of particles as a re-
sult of the fact that said second gas flow 3 is created

as a combination of partial flows running against the
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direction of flow. 1In order to achieve a wetting process,
a means 4 for wetting the first gas flow is placed in a
suitable position in the passage of said first gas flow

2. The injection of a wetting medium, such as water,

can pe effected by means of one or a plurality of nozzles.
The atomization of a wetting medium can be effected by

the pressure of a wetting medium or by means of the
medium. The first 2 and second 3 gas flows are combined
in flow channel 9 downstream of the beam separator, the

wetted particles being scattered in aggregate gas flow
5.

Fig. 2 illustrates an embodiment of the method operating
also on dynamic principle by means of a cyclone separator
7 and based on the. fact that the bottom section 10 of a
cyclone separator is used for discharging a first gas
flow 2 which is wetted by using a means 4 located in a
flow channel 11 communicating with the bottom section of
a cyclone separator. The central tube 12 of a cyclone
separator 1s used for discharging upwards from the cyc-
lone separator a second gas flow 3 along a flow channel
13. The first 2 and second 3 gas flows are combined e.q.
in a joint 14 at the bottom section of cyclone separator

7 and advanced further to. the following process steps.

The apparatus is based on passing first 2 and second 3
gas flow separated from the overall gas flow separately
from each other to the location of building an aggregate
gas flow 5. 1In the case of a grid separator, between
flow channel 9 and plates 8 passes a second 3 gas flow
while the first one 2 runs between plates 8 past a wet-
ting means 4. In the case of a cyclone separator, a
second 3 gas flow is passed to joint 14 along central
tube 12 and flow channel 13 while a first 2 gas flow
passes into joint 14 from the bottom section of a cyclone

separator.
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CLAIMS

1. A method of wetting particles contained in a gas stream
including particles and gas, said method comprising the steps
of :

separating a primary gas stream containing said particles
into first and second gas streams such that said first gas
stream includes substantially all the particles of the primary
gas stream;

wetting the particles in said first gas stream with water
1n a wetting stage, the amount of water which is introduced
1nto said wetting stage exceeding that amount of water which
is capable of reducing the temperature of said first gas
stream below its dew point; and

combining the resulting first and second gas streams into
an aggregate gas stream downstream of said wetting stage to
produce an aggregated gas stream having a temperature greater

than the dew point of the aggregated gas.

2. A method according to claim 1, wherein said first gas

stream takes up from 5% to 50% of the aggregate gas stream.

3. A method of wetting particles contained in a gas stream
comprising alkaline particles and gaseous sulfur oxides,
comprising:

separating a primary gas stream containing said alkaline
particles and said sulphur oxides into first and second gas
streams such that said first gas stream includes substantially
all the particles in the primary gas stream;

wetting the alkaline particles in said first gas stream
wilth water in a wetting stage to form a reaction product
capable of reacting with the sulfur oxides in the gaseous
phase, the amount of water which is introduced into said
wetting stage exceeding that amount of water which is capable
of reducing the temperature of said first gas stream below its
dew point; and

combining the resulting first and second gas streams into
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an aggregate gas stream downstream of said wetting stage to
react the reaction product of water and alkaline particles

with sulfur oxides in the entire aggregate gas stream.

4. A method according to claim 3, wherein said first gas

stream takes up from 5% to 50% of the aggregate gas stream.

>. An apparatus for wetting particles contained in a gas
stream including particles and gas, said apparatus comprising:

separating means for receiving and separating a primary
gas stream containing said particles into first and second gas
streams such that said first gas stream includes substantially
all the particles of the primary gas stream;

wetting means in communication with said separating means
for wetting the particles in said first gas stream with water
1n a wetting stage, the amount of water which is introduced
into said wetting stage exceeding that amount of water which
1s capable of reducing the temperature of said first gas
stream below its dew point; and

combining means also in communication with said separating
means for combining the resulting first gas stream with wet
particles and the second gas stream into an aggregate gas
stream downstream of said wetting stage to produce an
aggregated gas stream having a temperature greater than the

dew point of the aggregated gas.

6. An apparatus according to claim 5, wherein said means for

wetting said first gas stream comprises at least one nozzle.

7. An apparatus according to claim 6, wherein said separator

means comprises a louver separator.
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