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GAS DOWNCOMER PIPE , INSTALLATION 
MEMBER AND DESULFURIZATION 

APPARATUS 

TECHNICAL FIELD 

[ 0001 ] The present invention relates to a gas downcomer 
pipe and an installation member used in a desulfurization 
apparatus , and a desulfurization apparatus . 

[ 0010 ] Still additionally , a support structure according to 
Patent Literatures 2 and 3 also requires at least two com 
ponents including support members for supporting pipes and 
anchor members for anchoring pipes and hence is accom 
panied by problems similar to those of a multi - pipe type 
gas - liquid contact device according to Patent Literature 1 . 
[ 0011 ] Therefore , the object of the present invention is to 
provide a gas downcomer pipe , an installation member and 
a desulfurization apparatus that can suppress any accumu 
lation of deposits in use and achieve simplification of 
operations involved in installation into a partition walls . BACKGROUND ART 

Solution to Problem 
[ 0002 ] There are known conventional structures in various 
plants such as those of gas absorption equipment that are 
made to allow gas or liquid to flow among a plurality of 
spaces , which are formed by dividing a tank by means of a 
partition wall , by way of through pipes by arranging the 
through pipes to run through the partition wall . Then , such 
through pipes may be connected ( fastened ) to the partition 
wall by means of welding or the like . However , when the 
through holes have to be replaced at a predetermined fre 
quency because of degradation or damage , the replacement 
operation requires a vast period of time and can by turn give 
rise to damages in the tank main body including the partition 
wall . 
[ 0003 ] For this reason , Patent Literature 1 discloses a 
multi - pipe type gas - liquid contact device that comprises 
pipes running through a deck ( partition wall ) , head sections 
that are male members to be bonded to the pipes , collar 
members that are female members for supporting the pipes 
and bushes for filling the openings and the gaps that the 
pipes and the deck have . 
[ 0004 ] Additionally , Patent Literatures 2 and 3 disclose a 
support structure that comprises a support member for 
supporting pipes , anchor members for anchoring the pipes 
and elastic members for filling the opening holes and the 
gaps that the pipes and a partition wall have . 
[ 0005 ] A multi - pipe type gas - liquid contact device accord 
ing to Patent Literature 1 and a support structure according 
to Patent Literatures 2 and 3 allow pipes running through a 
partitions wall to be replaced without giving rise to any 
damage to a tank main body . 

[ 0012 ] A gas downcomer pipe in a mode of carrying out 
the present invention is a downcomer pipe to be installed 
into a partition wall for dividing the space in the inside of a 
desulfurization apparatus for desulfurizing gas containing 
sulfur oxides by bringing such gas into contact with absorber 
liquid so as to run through the partition wall , the gas 
downcomer pipe comprising a pipe - shaped member and an 
installation member for installing the pipe - shaped member 
into the partition wall , the installation member including a 
pipe - shaped part whose inner wall is to be brought into 
contact with the outer wall of the pipe - shaped member and 
a protruding part arranged on the outer wall of the pipe 
shaped part , the pipe - shaped part and the protruding part 
constituting an integrated member . 
[ 0013 ] An installation member in another mode of carry 
ing out the present invention is an installation member for 
installing a pipe - shaped member to be arranged so as to run 
through a partition wall for dividing the space in the inside 
of a desulfurization apparatus for desulfurizing gas contain 
ing sulfur oxides by bringing such gas into contact with 
absorber liquid into the partition wall , the installation mem 
ber comprising a pipe - shaped part whose inner wall is to be 
brought into contact with the outer wall of the pipe - shaped 
member and a protruding part arranged on the outer wall of 
the pipe - shaped part , the pipe - shaped part and the protruding 
part constituting an integrated member . 
[ 0014 ] A desulfurization apparatus in still another mode of 
carrying out the present invention is a desulfurization appa 
ratus comprising a gas introducing channel for introducing 
gas containing sulfur oxides , a gas introducing chamber into 
which gas containing sulfur oxides is to be introduced , an 
absorber liquid chamber arranged under the gas introducing 
chamber in a lower part of which absorber liquid is to be 
contained , a partition wall for separating the gas introducing 
chamber and the absorber liquid chamber and a gas down 
comer pipe for feeding the gas introduced into the gas 
introducing chamber into the absorber liquid contained in 
the absorber liquid chamber , the gas downcomer pipe being 
installed into the partition wall so as to run through the 
partition wall , the gas downcomer pipe including a pipe 
shaped member and an installation member for installing the 
pipe - shaped member into the partition wall , the installation 
member including a pipe - shaped part whose inner wall is to 
be brought into contact with the outer wall of the pipe 
shaped member and a protruding part arranged on the outer 
wall of the pipe - shaped part , the pipe - shaped part and the 
protruding part constituting an integrated member . 

CITATION LIST 

Patent Literature 

[ 0006 ] PTL 1 : Japanese Patent Application Laid - Open No. 
560-257831 

[ 0007 ] PTL 2 : Japanese Patent Application Laid - Open No. 
H05-065980 

[ 0008 ] PTL 3 : Japanese Patent Application Laid - Open No. 
H07-071660 

SUMMARY OF INVENTION 

Technical Problem 

[ 0009 ] However , a multi - pipe type gas - liquid contact 
device according to Patent Literature 1 requires at least two 
components including head sections to be bonded to pipes 
and collar sections for supporting pipes and hence a number 
of operating steps for installing pipes into a partition wall 
and , therefore , a reduced operating time has been required to 
it . Additionally , since the head sections and the collar 
sections show a complicated profile , there have been 
instances where deposits firmly adhere to recesses and gaps . 

Advantageous Effects of Invention 
[ 0015 ] Thus , according to the present invention , there are 
provided a gas downcomer pipe , an installation member and 
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a desulfurization apparatus that can suppress any accumu 
lation of deposits in use and achieve simplification of 
operations involved in installation into a partition wall . 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0016 ] FIG . 1 is a schematic cross - sectional view of an 
exemplar gas downcomer pipe , which is in a mode of 
carrying out the present invention , and its periphery , show 
ing the configuration thereof . 
[ 0017 ] FIG . 2 is an enlarged schematic view of the part of 
the installation member in FIG . 1 . 
[ 0018 ] FIG . 3 is a schematic cross - sectional view of a 
modified example of the gas downcomer pipe , which is in a 
mode of carrying out the present invention , and its periphery , 
showing the configuration thereof . 
[ 0019 ] FIG . 4 is an enlarged schematic view of the part of 
the installation member in FIG . 3 . 
[ 0020 ] FIG . 5 is a schematic illustration of an exemplar jet 
bubbling type desulfurization apparatus , which is in a mode 
of carrying out the present invention . 

DESCRIPTION OF EMBODIMENTS 

[ 0021 ] Now , a gas downcomer pipe , an installation mem 
ber and a desulfurization apparatus according to the present 
invention will be described in detail by referring to the 
drawings . 
[ 0022 ] While the ones , which will be described hereinafter 
and are in respective modes of carrying out the present 
invention , are subject to various technically preferable limi 
tations because they are respectively in preferable modes of 
carrying out the present invention , the scope of the present 
invention is by no means limited to those modes unless 
described specifically to limit the present invention in the 
following description . 

by way of an elastic member 6. The elastic member 6 will 
be described in detail hereinafter . 
[ 0028 ] The pipe - shaped member 4 is a pipe - shaped ( hol 
low and cylindrical ) member whose pipe axis extends in the 
vertical direction and which runs through the opening of the 
partition wall 8. Therefore , the pipe - shaped member 4 
performs a function of putting the two spaces separated by 
the partition wall 8 into communication with each other . 
More specifically , the pipe - shaped member 4 in this mode of 
carrying out the invention performs a function of operating 
as a supply channel for allowing gas to run in the inside 
thereof and feeding gas from upward to downward . 
[ 0029 ] The installation member 2 comprises a pipe - shaped 
part 21 whose inner wall contacts the outer wall of the 
pipe - shaped member 4 and a protruding part 22 arranged on 
the outer wall of the pipe - shaped part 21. The pipe - shaped 
part 21 and the protruding part 22 constitute an integrated 
member . 
[ 0030 ] Note that an integrated member may be a member 
produced by integrating a plurality of members by means of 
an adhesive agent or the like in advance or a member 
prepared from the beginning as a single member without 
passing through any integrating process that involves bond 
ing or the like . In other words , the installation member 2 is 
required only to be an integrated member at the time of 
installation into the partition wall 8 and may be formed by 
a plurality of members that have been integrated in advance 
prior to the operation of installation or by a single member . 
[ 0031 ] It is particularly preferable that the installation 
member 2 is a single member because , when it is a single 
member , it can achieve cost reduction and simplification of 
manufacturing steps by way of reduction of the number of 
parts and omission of steps such as bonding steps if com 
pared with an integrated member prepared by integrating a 
plurality of members in advance and prior to the operation 
of installation . To the contrary , for example , in the instance 
of a multi - pipe type gas - liquid contact device according to 
Patent Literature 1 or a support structure according to Patent 
Literatures 2 and 3 where a plurality of members are 
manufactured to raise the manufacturing cost and addition 
ally an operation of integrating a plurality of members is 
required at the time of installation to increase the time of the 
operation of installation . 
[ 0032 ] The installation member 2 comprising the pipe 
shaped part 21 and the protruding part 22 can be prepared by 
way of a known manufacturing method . 
[ 0033 ] When the installation member 2 is to be prepared 
as a single member , for example , it may be molded by means 
of an injection mold or cutout by cutting , either of the above 
techniques may appropriately be selected according to the 
material of the installation member 2. Above all , the instal 
lation member 2 , which is a single member , is preferably is 
a molded product prepared by means of an injection mold , 
from the viewpoint of productivity and yield . 
[ 0034 ] When , on the other hand , the installation member 
2 is to be prepared by integrating a plurality of members , a 
method similar to the one that can be used to prepare a single 
member can also be employed . The method to be used to 
integrate the obtained individual members is not subject to 
any particular limitations so long as they can be airtightly 
integrated and hence a known method can be used to 
integrate them . For example , a method of bonding them by 
means of an adhesive agent or a method of binding them 
together by means of welding may be employed . 

[ Gas Downcomer Pipe , Installation Member ] 
[ 0023 ] Firstly , a gas downcomer pipe in a mode of carry 
ing out the present invention will be described by referring 
to FIG . 1 and FIG . 2 . 
[ 0024 ] FIG . 1 is a schematic cross - sectional view of an 
exemplar gas downcomer pipe , which is in a mode of 
carrying out the present invention , and its periphery , show 
ing the configuration thereof , and FIG . 2 is an enlarged 
schematic view of the part of the installation member in FIG . 
1 . 
[ 0025 ] The gas downcomer pipe 10 comprises a pipe 
shaped member 4 and an installation member 2 for installing 
the pipe - shaped member 4 into a partition wall 8. The outer 
wall of the pipe - shaped member 4 and the installation 
member 2 ( the inner wall of a pipe - shaped part 21 ) can be 
bonded to each other by known means , for example , by 
means of an adhesive agent . 
[ 0026 ] As shown in FIG . 1 , the gas downcomer pipe 10 
runs through the partition wall 8 and is installed in such a 
state that an upper part thereof projects from the upper 
surface of the partition wall 8. Both the upper surface and the 
lower surface of the partition wall 8 extend in horizontal 
directions , while the pipe axis of the gas downcomer pipe 10 
extends in the vertical direction . 
[ 0027 ] The gas downcomer pipe 10 runs through an open 
ing ( not shown ) of the partition wall 8 and the outer wall of 
the gas downcomer pipe 10 and the inner wall of the opening 
of the partition wall 8 are airtightly connected to each other 
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[ 0035 ] The protruding part 22 projects in directions per 
pendicular relative to the pipe axis of the pipe - shaped part 21 
( and hence in horizontal directions ) and its bottom surface 
22b includes a cutout section 22n . The cutout section 22n is 
a part of the bottom surface 22b of the protruding part 22 that 
is arranged along the outer wall - side end of the pipe - shaped 
part 21 and refers to a vertically and upwardly recessed part 
of the bottom surface 22b . 
[ 0036 ] The profile of the cutout section 22n is substan 
tially the same as the profile of an upper end part of the 
elastic member 6 when the gas downcomer pipe 10 is 
installed into the partition wall 8 and the cutout section 22n 
and the upper end part of the elastic member 6 become 
engaged with each other . Therefore , when the gas down 
comer pipe 10 is installed into the partition wall 8 , the 
bottom surface 22b of the protruding part 22 except the 
region thereof where the cutout section 22n is not arranged 
contacts the upper surface of the partition wall 8 , whereas 
the region of the bottom surface 22b where the cutout 
section 22n is arranged contacts the upper end part of the 
elastic member 6. As the bottom surface 22b of the protrud 
ing part 22 contacts the upper surface of the partition wall 8 , 
the gas downcomer pipe 10 that comprises the installation 
member 2 can accurately be placed in position . 
[ 0037 ] The pipe - shaped part 21 has a hollow cylindrical 
profile . The outer diameter of the lower end of the pipe 
shaped part 21 is smaller than the outer diameter of the 
pipe - shaped part 21 at the position same as the position of 
the bottom surface 22b of the protruding part 22 in the axial 
direction of the pipe - shaped part 21. In other words , when 
the gas downcomer pipe 10 is installed and if compared with 
the outer diameter thereof at the position where the pipe 
shaped part 21 contacts the partition wall 8 by way of the 
elastic member 6 , the outer diameter of the lower end of the 
pipe - shaped part 21 is so designed as to be smaller . With 
such an arrangement , the gas downcomer pipe 10 can be 
inserted into the opening of the partition wall 8 with ease . 
[ 0038 ] When the gas downcomer pipe 10 is made to run 
through the opening of the partition wall 8 and installed , the 
pipe - shaped member 4 is inserted into the opening from its 
lower end , then its lower end position is made to pass 
through the opening and finally the position of the pipe 
shaped part 21 where the part 21 is to be brought into contact 
with the partition wall 8 gets to the opening . Therefore , the 
gas downcomer pipe 10 can easily be inserted into the 
opening of the partition wall 8 without reducing the contact 
pressure with the partition wall 8 ( elastic member 6 ) at the 
time of installation by reducing the outer diameter of the 
lower end of the pipe - shaped part 21 . 
[ 0039 ] Note that the inner diameter of the pipe - shaped part 
21 is preferably constant . Therefore , the outer diameter of 
the pipe - shaped part 21 is preferably adjusted by increasing 
and decreasing the wall thickness of the pipe - shaped part 21 . 
More specifically , as shown in FIG . 2 , the pipe - shaped part 
21 is made to have a small wall thickness at the lower end 
thereof and a large wall thickness at the position where it 
contacts the partition wall 8 by way of the elastic member 6 . 
[ 0040 ] While the material of the installation member 2 is 
not subject to any particular limitations , exemplar materials 
include synthetic resin such as polyvinyl chloride . 
[ 0041 ] Similarly , while the material of the pipe - shaped 
member 4 is not subject to any particular limitations , exem 
plar materials include synthetic resin such as polyvinyl 
chloride . 

[ 0042 ] The material of the installation member 2 and the 
material of the pipe - shaped member 4 are preferably same . 
[ 0043 ] The elastic member 6 has an annular shape and 
arranged between the outer wall of the gas downcomer pipe 
10 ( installation member 2 ) and the inner wall of the opening 
of the partition wall 8. Since the elastic member 6 fills the 
gap between the gas downcomer pipe 10 and the partition 
wall 8 , they can be airtightly brought into contact with each 
other . The contact surface of the elastic member 6 relative to 
the installation member 2 or the contact surface thereof 
relative to the opening of the partition wall 8 may be 
provided with an annular protrusion to improve the sealing 
performance . 
[ 0044 ] As shown in FIG . 1 , the elastic member 6 is 
arranged at the contact position of the gas downcomer pipe 
10 and the partition wall 8 so as to project from both the 
upper surface and the lower surface of partition wall 8. Due 
to the projecting portions at the upper and lower surfaces , 
the gas downcomer pipe 10 would hardly fall down from the 
partition wall 8 even if downwardly or upwardly directed 
force is exerted to the elastic member 6 when the gas 
downcomer pipe 10 is installed or uninstalled . 
[ 0045 ] While the material of the elastic member 6 is not 
subject to any particular limitations , exemplar materials 
include rubber materials such as butyl rubber , silicon rubber 
and fluorine rubber . It is particularly preferable to adjust the 
hardness of the rubber material to obtain an elastic material 
having a desired degree of hardness so as to make it hard to 
such an extent that it can prevent itself from falling down 
and also soft to such an extent that it can airtightly adhere . 
[ 0046 ] Now , the dimensions of the gas downcomer pipe in 
this mode of carrying out the present invention and those of 
the gas to be processed introducing chamber , which will be 
described hereinafter , will additionally be described . 
[ 0047 ] The gas downcomer pipe 10 has an outer diameter 
D , of 100-200 mm in the region of contact with the partition 
wall 8 and an outer diameter D2 of 90-190 mm at the lower 
end . The difference between the outer diameter D , and the 
outer diameter D2 ( D , -D2 ) of the gas downcomer pipe 10 is 
5-20 mm , preferably 6-10 mm . When the difference ( D. - D2 ) 
is 5-20 mm , prevention of falling down of the elastic 
member 6 at the time of insertion of the gas downcomer pipe 
10 and excellent tight contact between the gas downcomer 
pipe 10 and the elastic member 6 can easily be realized and 
hence the installing operation can more easily be executed . 
[ 0048 ] Note that the length of the gas downcomer pipe 10 
is 1,200-4,700 mm . 
[ 0049 ] On the other hand , the height H of the gas to be 
processed introducing chamber 14 , which will be described 
hereinafter , is 1,500-5,000 mm . Additionally , the diameter of 
the opening that the partition wall 8 is provided with is 
110-210 mm . The difference between the outer diameter D 
of the gas downcomer pipe 10 and the diameter of the 
opening that the partition wall 8 is provided with is 5-20 
mm , preferably 6-10 mm . 
[ 0050 ] The difference between the outer diameter D , of 
the gas downcomer pipe 10 and the diameter of the opening 
that the partition wall 8 is provided with means the thickness 
( at the time of completion of installation and at the time of 
being compressed ) of the elastic member 6 at the site thereof 
where it contacts the peripheral wall of the opening . When 
the thickness is within the above - described range , the gas 
downcomer pipe 10 can stably be provided . 

1 
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( Installation Method ) protruding part 22 contacts the upper surface of the partition 
wall 8 over the entire area thereof . 
[ 0062 ] As for the material of the installation member 2 of 
this modified example , it is preferably a material having 
elasticity . In this modified example , the installation member 
2 is made to secure the elasticity feature instead of providing 
an elastic member in order to realize an airtight contact 
between the installation member 2 ( gas downcomer pipe 10 ) 
and the partition wall 8. In other words , the installation 
member 2 of this modified example is a member having both 
the functional feature of the installation member 2 and the 
functional feature of the elastic member 6 shown in FIG . 1 
and FIG . 2 . 
[ 0063 ] Except the above points , this modified example is 
identical with the gas downcomer pipe in the mode shown 
in FIG . 1 and FIG . 2 . 
[ 0064 ] With this modified example , the number of com 
ponents is further reduced and hence the operation time for 
the installation can be more curtailed . 

Desulfurization Apparatus ] 

[ 0051 ] With a specific installation method , for instance , 
installation of the gas downcomer pipe 10 can be realized by 
following steps ( 1 ) - ( 3 ) described below . 
[ 0052 ] ( 1 ) First , the annular elastic member 6 is installed 

into the opening of the partition wall 8 . 
[ 0053 ] ( 2 ) Then , the lower end of the gas downcomer pipe 

10 is inserted into the opening of the partition wall 8 , into 
which the annular elastic member 6 has been installed . 
Note that the installation member 2 and the pipe - shaped 
member 4 are to be bonded to each other in advance 
before inserting the gas diameter pipe 10 . 

[ 0054 ] ( 3 ) Subsequently , the gas downcomer pipe 10 is 
pushed in until the bottom surface 22b of the protruding 
part 22 of the installation member 2 contacts the upper 
surface of the partition wall 8 , when the installation is 
finished . 

[ 0055 ] A lubricating agent such as a synthetic detergent is 
preferably applied in advance to the gas downcomer pipe 10 
to be inserted into the opening of the partition wall 8 in 
above - described ( 2 ) in order to facilitate the insertion . 
Preferably , the lubricating agent is applied to a front end part 
of the gas downcomer pipe 10 ( the end part opposite to the 
side of the installation member 2 ) and to a rear end part ( the 
region to be hidden by the installation member 2 and the 
protruding part 22 ) . 
[ 0056 ] With the gas downcomer pipe and the installation 
member in the above - described mode of carrying out the 
present invention , since the configuration of the installation 
member 2 is simple , any accumulation of deposits could be 
suppressed . Additionally , since the gas downcomer pipe 10 , 
at which the installation member 2 and the pipe - shaped 
member 4 are bonded to each other , can be installed simply 
by inserting it into the opening of the partition wall 8 , into 
which the elastic member 6 has been installed , the operation 
could be simplified to a large extent . Furthermore , since the 
pipe - shaped part 21 and the protruding part 22 constitute a 
single member and hence require neither time for manufac 
turing a plurality of members nor time for bonding them in 
this mode , the manufacturing time could be curtailed and the 
manufacturing cost could be reduced . 

MODIFIED EXAMPLE 

[ 0065 ] Now , a jet bubbling type desulfurization apparatus 
in a mode of carrying out the present invention will be 
described by referring to FIG . 5 . 
[ 0066 ] FIG . 5 is a schematic illustration of an exemplar jet 
bubbling type desulfurization apparatus , which is in a mode 
of carrying out the present invention . The jet bubbling type 
is a type with which gas containing sulfur oxides and oxygen 
are introduced into the absorber liquid ( an alkali agent 
containing solution ) contained in a lower part of a reaction 
tank and the gas and the absorber liquid are brought into 
contact and made to react with each other , while forming a 
froth layer , in order to eliminate sulfur oxides . 
[ 0067 ] Examples of sulfur oxides ( SO ) include sulfur 
dioxide in various forms such as sulfurous acid gas and 
aqueous solution of sulfurous acid gas . Additionally , gas 
containing sulfur oxides ( to be referred to as gas to be 
processed hereinafter ) include combustion exhaust gas dis 
charged from coal burning furnaces and coal burning ther 
mal power plants . 
[ 0068 ] As shown in FIG . 5 , a jet bubbling type desulfur 
ization apparatus 100 comprises a jet bubbling type reaction 
tank 11. Note that , while the reaction tank 11 in this mode 
is cylindrical , the reaction tank 11 is not limited to cylin 
drical and may be made to show any shape such as box shape 
( rectangular parallelepiped shape ) . 
[ 0069 ] The reaction tank 11 includes a gas to be processed 
introducing chamber 14 , an absorber liquid chamber 16 and 
a processed gas discharging chamber 17. Additionally , the 
reaction tank 11 is provided with a gas to be processed 
introducing channel 12 and a processed gas discharging port 
13 . 
[ 0070 ] The gas to be processed introducing channel 12 is 
arranged at or near the center part of the lateral wall of the 
reaction tank 11 so as to project therefrom and introduce gas 
to be processed into the gas to be processed introducing 
chamber 14 . 
[ 0071 ] The gas to be processed introducing chamber 14 is 
arranged in the inside of the reaction tank 11 at the center 
part in the vertical direction and gas to be processed that 
contains sulfur oxides is introduced into it from the gas to be 
processed introducing channel 12 . 

[ 0057 ] Now , a modified example of the gas downcomer 
pipe in this mode of carrying out the present invention will 
be described by referring to FIG . 3 and FIG . 4 . 
[ 0058 ] FIG . 3 is a schematic cross - sectional view of a 
modified example of the gas downcomer pipe , which is in a 
mode of carrying out the present invention and its periphery , 
showing the configuration thereof and FIG . 4 is an enlarged 
schematic partial view of the installation member in FIG . 3 . 
[ 0059 ] Note that only the differences from the configura 
tion shown in FIG . 1 and FIG . 2 will be described below and 
description of the parts of the configuration that are the same 
as those of FIG . 1 and FIG . 2 will be omitted . 
[ 0060 ] With the modified example shown in FIG . 3 and 
FIG . 4 , the bottom surface 22b of the protruding part 22 
shows a flat profile and is not provided with the cutout 
section 22n shown in FIG . 1 and FIG . 2. Additionally , no 
elastic member 6 shown in FIG . 1 is provided . 
[ 0061 ] Therefore , the outer wall of the gas downcomer 
pipe 10 directly contacts the inner wall of the opening of the 
partition wall 8. Additionally , the bottom surface 22b of the 
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[ 0072 ] The absorber liquid chamber 16 is arranged at the 
lower side of the gas to be processed introducing chamber 14 
and so configured as to be able to contain absorber liquid 15 
in a lower part thereof . 
[ 0073 ] The processed gas discharging chamber 17 is 
arranged at the upper side of the gas to be processed 
introducing chamber 14 and communicates with the pro 
cessed gas discharging port 13 . 
[ 0074 ] The processed gas discharging port 13 is arranged 
at an upper part of the lateral wall of the reaction tank 11 so 
as to project therefrom and discharges the processed gas 
processed for desulfurization in the absorber liquid chamber 
16 from the processed gas discharging chamber 17 . 
[ 0075 ] The gas to be processed introducing chamber 14 
and the absorber liquid chamber 16 are separated from each 
other by the partition wall 8 that transversally crosses the 
inside of the reaction tank 11. Additionally , the gas to be 
processed introducing chamber 14 and the processed gas 
discharging chamber 17 are separated from each other by the 
floor plate 19 of the processed gas discharging chamber 17 
that transversally crosses the inside of the reaction tank 11 . 
[ 0076 ] Thus , the space in the inside of the reaction tank 17 
shown in FIG . 5 is divided into the gas to be processed 
introducing chamber 14 and the absorber liquid chamber 15 
by the partition wall 8 and also into the gas to be processed 
introducing chamber 14 and the processed gas discharging 
chamber 17 by the floor plate 19 . 
[ 0077 ] The partition wall 8 also operates as the bottom 
surface of the gas to be processed introducing chamber 14 . 
At the partition wall 8 , a plurality of gas downcomer pipes 
10 that extend downward to get to below the liquid surface 
24 of the absorber liquid 15 are arranged so as to run through 
the partition wall 8. The gas downcomer pipes 10 are the 
same as the gas downcomer pipe in a mode of carrying out 
the present invention as described above and installed into 
the partition wall 8 by means of an installation member 2 . 
The above - described elastic member 6 is omitted from the 
illustration . 
[ 0078 ] The gas downcomer pipes 10 operate to make the 
gas to be processed introducing chamber 14 and the absorber 
liquid chamber 16 communicate with each other . Therefore , 
the gas to be processed that is introduced into the gas to be 
processed introducing chamber 14 is then fed into the 
absorber liquid 15 contained in the absorber liquid chamber 
16 by way of the plurality of gas downcomer pipes 10. The 
gas downcomer pipes 10 are provided at a lower side thereof 
with a plurality of small openings and the gas to be pro 
cessed that is jetted out from the openings of the gas 
downcomer pipes 10 is dispersed into the absorber liquid 15 . 
The gas to be processed that is dispersed into the absorber 
liquid 15 is thereafter made to go up in the absorber liquid 
15 to the liquid surface 24 and subsequently forms a froth 
layer 28 . 
[ 0079 ] The floor plate 19 also operates as a partition wall 
for separating the gas to be processed introducing chamber 
14 and the processed gas discharging chamber 17. Note , 
however , that the floor plate 19 has neither gas downcomer 
pipes nor installation members and hence differs from the 
above - described partition wall that is the object where gas 
downcomer pipes in a mode of carrying out the present 
invention are installed . 
[ 0080 ] The floor plate 19 is provided with a communica 
tion pipe 25 that extends downward and runs through a 
center part in horizontal directions of the gas to be processed 

introducing chamber 14 until it gets to the absorber liquid 
chamber 16 and the communication pipe 25 holds the 
absorber liquid chamber 16 and the processed gas discharg 
ing chamber 17 in communication with each other . Thus , the 
processed gas that has been desulfurized in the inside of the 
absorber liquid chamber 16 gets to the processed gas dis 
charging chamber 17 from the space section 26 that is a 
space located above the liquid surface 24 in the absorber 
liquid chamber 16 by way of the communication pipe 25 and 
then is discharged from the processed gas discharging port 
13 . 
[ 0081 ] Note , however , that it may be so configured that the 
processed gas discharging chamber 17 and the communica 
tion pipe 25 are omitted and the processed gas discharging 
port 13 is so arranged as to communicate with the space 
section 26 such that the space section 26 also operates as the 
processed gas discharging chamber 17 shown in FIG . 5 . 
[ 0082 ] An industrial water supply pipe 32 that sprays out 
industrial water coming by way of piping 31 into the gas to 
be processed is arranged in the gas to be processed intro 
ducing channel 12. Industrial water is employed as humidi 
fying liquid for humidifying gas to be processed and hence 
humidifies and cools gas to be processed . Humidifying 
liquid that is to be sprayed out in the inside of the gas to be 
processed introducing channel 12 is not limited to industrial 
water and hence not subject to any particular limitations so 
long as it is liquid such as water that can humidify gas to be 
processed . Note that the piping 31 and the industrial water 
supply pipe 32 may not necessarily be arranged . Further 
more , a member for supplying humidifying liquid other than 
the industrial water supply pipe 32 may be arranged in the 
inside of the gas to be processed introducing channel 12 and 
in the inside of the gas to be processed introducing chamber 
14 . 
[ 0083 ] An agitator 27 for agitating the absorber liquid 15 
is arranged at the reaction tank 11. The agitator 27 rotates at 
a predetermined rotational speed and agitates the absorber 
liquid 15 contained in the absorber liquid chamber 16 . 
[ 0084 ] One of the ends of an oxygen supply pipe 38 is laid 
from the bottom to near the center of the absorber liquid 
chamber 16 of the reaction tank 11. The other end of the 
oxygen supply pipe 38 is connected to an oxygen supply 
source ( not shown ) at the outside of the reaction tank 11 . 
Then , oxygen is supplied into the absorber liquid 15 con 
tained in the absorber liquid chamber 16 by way of the 
oxygen supply pipe 38 . 
[ 0085 ] The oxygen supplied into the absorber liquid 15 
reacts with the alkali agent and the sulfur oxides dissolved 
in the absorber liquid 15. Part of the product produced by the 
reaction of the oxygen , the alkali agent and the sulfur oxides 
precipitates in the absorber liquid 15 to become a precipitate . 
[ 0086 ] Note that , while the oxygen supply pipe 38 only 
has to supply liquid and / or gas that contains oxygen from the 
oxygen supply source into the absorber liquid 15 , it prefer 
ably supplies air from the viewpoint of economy . 
[ 0087 ] Piping 33 that is connected to a pump 34 is 
arranged at the bottom of the lateral wall of the absorber 
liquid chamber 16 that contains absorber liquid including the 
precipitate in the inside . The pump 34 extracts the slurry that 
includes the precipitate and the absorber liquid from the 
inside of the absorber liquid chamber 16 by way of the 
piping 33. One of the ends of piping 35 is connected to the 
outlet side of the pump 34 and the other end of the piping 35 
is connected to a solid - liquid separator 46. Thus , the slurry 



US 2020/0155998 A1 May 21 , 2020 
6 

extracted from the absorber liquid chamber 16 is fed to the 
solid - liquid separator 46 by way of the piping 33 , the pump 
34 and the piping 35 . 
[ 0088 ] The solid - liquid separator 46 separates the solid 
and the liquid of the mixture extracted from the inside of a 
mixing tank 36 and collects the separated solid component . 
[ 0089 ] Waste water treatment equipment is connected to a 
rear part of the solid - liquid separator 46. The collection 
residue liquid left after the collection of the solid component 
by the solid - liquid separator 46 is supplied to the waste 
water treatment equipment by way of piping 45 connected to 
the solid - liquid separator 46. The waste water treatment 
equipment removes nitrogen compounds , COD ( chemical 
oxygen demand ) components and so on from the collection 
residue liquid and makes the remains dischargeable as waste 
water . 
[ 0090 ] Piping 47 is branched from the piping 45 and 
connected to the absorber liquid chamber 16 of the reaction 
tank 11. Alkali agent introducing section 48 for introducing 
alkali agents such as limestone , slaked lime , magnesium 
hydroxide , caustic soda or ammonia is arranged at a middle 
of the piping 47. The alkali agent introducing section 48 
introduces an alkali agent into part of the collection residue 
liquid produced as a result of solid - liquid separation to make 
that part utilizable again as absorber liquid 15 in the absorber 
liquid chamber 16 . 
[ 0091 ] Note that the piping 47 and the alkali agent intro 
ducing section 48 may not necessarily be arranged . 
[ 0092 ] It has been proved that the above - described desul 
furization apparatus in a mode of carrying out the present 
invention can suppress accumulation of deposits in use , 
achieve simplification of operation at the time of installation 
into the partition wall and reduce the manufacturing cost . 
[ 0093 ] This application claims the benefit of priority to 
Japanese Patent Application No. 2017-109085 filed on Jun . 
1 , 2017 , the contents of which are cited herein as part of this 
application . 

bringing such gas into contact with absorber liquid so as to 
run through the partition wall , the gas downcomer pipe 
characterized by comprising : 

a pipe - shaped member ; and 
an installation member for installing the pipe - shaped 
member into the partition wall ; 

the installation member including : 
a pipe - shaped part whose inner wall is to be brought into 

contact with the outer wall of the pipe - shaped member ; 
and 

a protruding part arranged on the outer wall of the 
pipe - shaped part ; 

the pipe - shaped part and the protruding part constituting 
an integrated member . 

2. The gas downcomer pipe according to claim 1 , wherein 
the outer diameter of the lower end of the pipe - shaped part 
is smaller than the outer diameter of the pipe - shaped part at 
the position same as the position of the bottom surface of the 
protruding part in the axial direction of the pipe - shaped part . 

3. The gas downcomer pipe according to claim 2 , wherein 
the inner diameter of the pipe - shaped part is constant . 
4. The gas downcomer pipe according to claim 1 , wherein the protruding part projects in directions perpendicular rela 

tive to the pipe axis of the pipe - shaped part . 
5. The downcomer pipe according claim 1 , wherein 
the protruding part includes a cutout section at its bottom 

surface ; and 
the cutout section is arranged along the outer wall - side 

end of the pipe - shaped part out of the bottom surface of 
the protruding part . 

6. An installation member for installing a pipe - shaped 
member to be arranged so as to run through a partition wall 
for dividing the space in the inside of a desulfurization 
apparatus for desulfurizing gas containing sulfur oxides by 
bringing such gas into contact with absorber liquid into the 
partition wall , comprising : 

a pipe - shaped part whose inner wall is to be brought into 
contact with the outer wall of the pipe - shaped member ; 
and 

a protruding part arranged on the outer wall of the 
pipe - shaped part , the pipe - shaped part and the protrud 
ing part constituting an integrated member . 

7. A desulfurization apparatus characterized by compris 
ing : 

a gas introducing channel for introducing gas containing 
sulfur oxides ; 

a gas introducing chamber into which gas containing 
sulfur oxides is to be introduced ; 

an absorber liquid chamber arranged under the gas intro 
ducing chamber in a lower part of which absorber 
liquid is to be contained ; 

a partition wall for separating the gas introducing cham 
ber and the absorber liquid chamber ; and 

a gas downcomer pipe for feeding the gas introduced into 
the gas introducing chamber into the absorber liquid 
contained in the absorber liquid chamber ; 

the gas downcomer pipe being installed into the partition 
wall so as to run through the partition wall ; 

the gas downcomer pipe including : 
a pipe - shaped member ; and 
an installation member for installing the pipe - shaped 
member into the partition wall ; 

REFERENCE SIGNS LIST 

[ 0094 ] 2 installation member ; 4 pipe - shaped member ; 6 
elastic member ; 

[ 0095 ] 8 partition wall ; 10 gas downcomer pipe ; 11 reac 
tion tank ; 

[ 0096 ] 12 gas to be processed introducing channel ; 13 
processed gas discharging port ; 

[ 0097 ] 14 gas to be processed introducing chamber ; 15 
absorber liquid ; 

10098 ] 16 absorber liquid chamber ; 17 processed gas 
discharging chamber ; 

[ 0099 ] 19 floor plate ; 21 pipe - shaped part ; 22 protruding 
part ; 

[ 0100 ) 22b bottom surface ; 22n cutout section ; 24 liquid 
surface ; 

[ 0101 ] 25 communication pipe ; 26 space section ; 27 agi 
tator ; 28 froth layer ; 

[ 0102 ] 31 piping ; 32 industrial water supply pipe ; 33 
piping ; 34 pump : 

[ 0103 ] 35 piping ; 38 oxygen supply pipe ; 45 piping ; 
[ 0104 ] 46 solid - liquid separator ; 47 piping ; 48 alkali agent 

introducing section ; 
[ 0105 ] 100 desulfurization apparatus 

1. A gas downcomer pipe to be installed into a partition 
wall for dividing the space in the inside of a desulfurization 
apparatus for desulfurizing gas containing sulfur oxides by 
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the installation member including : 
a pipe - shaped part whose inner wall is to be brought into 

contact with the outer wall of the pipe - shaped member ; 
and 

a protruding part arranged on the outer wall of the 
pipe - shaped part ; 

the pipe - shaped part and the protruding part constituting 
an integrated member . 

8. The desulfurization apparatus according to claim 7 , 
further comprising an elastic member between the partition 
wall and the installation member . 

9. The desulfurization apparatus according to claim 8 , 
wherein 

the protruding part includes a cutout section at the bottom 
surface thereof ; 

the cutout section being arranged along the outer wall 
side end of the pipe - shaped part out of the bottom 
surface of the protruding part ; 

the cutout section and an upper end part of the elastic 
member being engaged with each other . 


