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APPARATUS FOR COLLECTING POWDER IN EXHAUST GAS HAVING A FILTER

DEDUSTING FUNCTION AND EXHAUST GAS TREATMENT EQUIPMENT

PROVIDED WITH SAME

Description of the Invention

Technical Field

[0001]

The present invention relates to technology for treating exhaust gas in the semiconductor
manufacturing process, and more particularly to an apparatus for collecting powder

contained in exhaust gas.

Background Technology

[0002]

[0003]

Semiconductor devices are manufactured by repeatedly performing processes such as
photolithography, etching, diffusion, and metal deposition on a wafer in a process chamber.
Various process gases are used during the semiconductor manufacturing process, and
residual gas exists in the process chamber after the process is completed. Since the residual
gas in the process chamber contains toxic components, it is discharged by a vacuum pump
and purified by an exhaust gas treatment device such as a scrubber. Powder is present in the
exhaust gas, but the powder in the exhaust gas is either a by-product generated in the process
chamber, or is formed when some components contained in the exhaust gas are solidified
due to changes in temperature and pressure in the process whereby residual gases from the
process chamber are discharged through the exhaust line. Since the powder in the exhaust
gas can accumulate in the exhaust line and clog up the flow path, it is collected through a

powder collection apparatus that is installed on the exhaust line.

The apparatus for collecting powder usually collects powder using a filter, but the powder
adheres to the surface of the filter over time, which causes an increase in differential
pressure. Therefore, the dedusting task must be performed regularly to remove powder
adhering to the surface of the filter. Traditionally, a common dedusting method involves
spraying high-pressure gas in a direction reverse to the flow of gas to remove powder
attached to the surface of the filter, but this dedusting method either stops or significantly
reduces the flow of fluid inside the filter after the high-pressure gas is sprayed. Hence, it has

an adverse effect on the overall flow of the exhaust gas treatment process.
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Prior Art References

Patent References

[0004] (Patent Reference 0001) Republic of Korea Registered Patent No. 10-1806170 "Dry
Scrubber" (2017.12.07.)

(Patent Reference 0002) Republic of Korea Public Patent Gazette No. 10-2003-0063786
"Effluent Gas Dry Purification Device and Method" (2003.07.31)

Details of the Invention

Problems to be Solved
[0005] The object of the present invention is to provide an apparatus for collecting powder in
exhaust gas having an economical and stable filter dedusting function and an exhaust gas

treatment equipment provided with same.

Means of Solving the Problems

[0006] In order to achieve the object of the present invention, provided in the present invention is
an apparatus for collecting powder in exhaust gas comprising: a device for collecting powder
contained in exhaust gas before the exhaust gas is introduced into a cylindrical adsorption
reaction device that treats the exhaust gas using an adsorption reaction, wherein a cylindrical
filter body is provided with a filter member that filters the exhaust gas and is disposed
undemeath the adsorption reaction device so as to be connected with the adsorption reaction
device; a housing that provides an internal space to house the filter body, and a filter striking
module that applies a physical impact to the filter body to dislodge powder adhering to the

filter member.

Effects of the Invention
[0007] The aforementioned objects of the present invention can all be achieved by means of the
present invention. Specifically, filter pressure can be effectively reduced by directly striking

the filter using a link structure to remove powder adhering to the filter.

[0008] Moreover, by using a link structure with a relatively simple structure as the filter striking

structure, this method is economical with a lower chance of malfunction.
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[0009] Damage to the filter can also be minimised by striking the filter from underneath.

Brief Description of the Drawings

[0010] FIG. 1 shows a perspective view of the exhaust gas treatment apparatus provided with an

apparatus for collecting powder according to the first embodiment of the present invention.

FIG. 2 shows a lateral view of the apparatus for collecting powder depicted in FIG. 1.

FIG. 3 shows a plan view of the apparatus for collecting powder depicted in FIG. 1.

FIG. 4 shows a front view of the apparatus for collecting powder depicted in FIG. 1.

FIG. 5 shows the apparatus for collecting powder depicted in FIG. 1 having the housing cut
along the A-A'line in FIG. 2 so as to reveal the interior.

FIG. 6 shows the apparatus for collecting powder depicted in FIG. 1 having the housing cut
along the B-B' line in FIG. 3 so as to reveal the interior.

FIG. 7 shows a perspective view that depicts the filter striking module depicted in FIG. 6.

FIG. 8 shows a perspective view that depicts a different embodiment of the filter striking
module depicted in FIG. 6.

FIG. 9 is a perspective view that depicts another embodiment of the filter striking module

depicted in FIG. 6.

Details for Carrying Out the Invention
[0011] Hereinafter, the configuration and operation of an embodiment of the present invention will

be described in detail with reference to the drawings.

[0012] FIG. 1 shows a perspective view depicting an exhaust gas treatment apparatus according to
an embodiment of the present invention. Referring to FIG. 1, an exhaust gas treatment
device (100) according to the first embodiment of the present invention is a type of dry

scrubber that comprises an apparatus for collecting powder (110) that collects powder in
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[0013]

[0014]

[0015]

[0016]

[0017]

exhaust gas by using a filter and an adsorption reaction device (190) that treats exhaust gas
that is discharged from the apparatus for collecting powder (110) by using an adsorption

reaction.

The apparatus for collecting powder (110) filters exhaust gas through a filter and collects
powder contained in the exhaust gas. The exhaust gas that is discharged from the apparatus

for collecting powder (110) is fed to the adsorption reaction device (190).

Referring to FIG. 1 to FIG. 6, the apparatus for collecting powder (110) comprises a housing
(120), a filter module (150) that is installed so as to be located inside the housing (120), and
a filter striking module (160) that is installed in the housing (120).

The housing (120) is equipped with a filter installation unit (130) and an expansion unit
(140) form to expand from the filter installation unit (130). The internal space of the housing

(120) forms a powder storage space that stores collected powder.

The filter installation unit (130) is generally cylindrical, and provides a raised cylindrical
filter installation space (131) inside of which the filter module (150) is disposed. The central
axis (X) of the cylindrical filter installation space (131) extends in a vertical direction. The
filter installation unit (130) is equipped with a base floor plate (132) and a base side wall
(135) that extends upwards from the base floor plate (132). The base floor plate (132) is
generally a flat circle that is disposed horizontally, and an upper surface of the base floor
plate (132) forms a floor of the filter installation space (131). The filter module (150) is
placed at the centre of the base floor plate (132) from the filter installation space (131). The
base side wall (135) extends upward from an edge of the base floor plate (132) and forms a
side wall of the filter mstallation space (131). An upper internal area of the base side wall
(135) is open and forms an opening (137) through which the filter installation space (131)
and outer portion communicate. An operator can access the filter installation space (131)
from outside through the opening (137) to install or remove the filter module (150). In
addition, the opening (137) can be appropriately sealed during the process wherein the

adsorption reaction device (190) is coupled to the apparatus for collecting powder (110).

The expansion unit (140) is formed to expand so as to protrude sideways from a portion of

a side of the filter installation unit (130). The expansion unit (140) forms an expansion space
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[0018]

[0019]

[0020]

(141) that communicates with the filter installation space (131) on the interior. The
expansion space (141) is formed to partially expand in a radial direction with respect to the
central axis (X) from the cylindrical filter installation space (131). The expansion space
(141) together with the filter installation space (131) forms the internal space of the housing
(120). The expansion unit (140) is equipped with an expansion floor plate (142), an upper
expansion plate (145) that is spaced apart from and above the expansion floor plate (142),
and an expansion side wall (147) that connects the expansion floor plate (142) and upper
expansion plate (145). The amount of powder collected is increased by the expansion space
(141) formed by the expansion unit (140), so that the use time of the powder collecting
device (110) may be extended.

The expansion floor plate (142) is disposed to be flat and is joined to the base floor plate
(132) of the filter installation unit (130). It is preferable for the expansion floor plate (142)
to be formed integrally with the base floor plate (132). The expansion floor plate (142)
expands outward from a semicircular arc of the cylindrical base floor plate (132) to the
exterior. An upper surface of the expansion floor plate (142) forms a floor of the expansion
space (141). An upper surface of the base floor plate (132) and an upper surface of the
expansion floor plate (142) are connected to be flat so as to form a floor of the entire internal

space of the housing (120).

The upper expansion plate (145) is spaced apart from and above the expansion floor plate
(142) and located to be opposite to each other, and is substantially the same shape as the
expansion floor plate (142). The upper expansion plate (145) is flat and expands outwards
from the base side wall (135). The upper expansion plate (145) forms a ceiling of the
expansion space (141). The upper expansion plate (145) forms an installation port (146) for
installation of the filter striking module (160).

The expansion side wall (147) is a vertical wall and forms a side wall of the expansion space
(141). A lower end of the expansion side wall (147) is connected to an edge of the expansion
floor plate (142), an upper end of the expansion side wall (147) connects to an edge of the
upper expansion plate (145), and both ends of the expansion side wall (147) in a
circumferential direction are connected to the base side wall (135). The expansion side wall

(147) includes a first extension wall unit (148a) and a second extension wall unit (148b) that
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[0021]

[0022]

[0023]

[0024]

face each other, and a connecting wall unit (148c) that connects the two extension wall units

(148a, 148b).

The first extension wall unit (148a) is formed to extend from the base side wall (135) and
extends in a straight line along a circumferential direction of the expansion side wall (147).
One end in a circumferential direction of the first extension wall unit (148a) constitutes and
connects a tangential plane to the base side wall (135), and the other end in the
circumferential direction connects to the connecting wall (148c). An inner wall of the first
extension wall unit (148a) constitutes and is joined to a tangential plane to an inner wall of

the expansion side wall (147).

The second extension wall unit (148b) faces the first extension wall unit (148a), which are
disposed so as to be parallel to each other. The second extension wall unit (148b) extends
from the base side wall (135) and extends straight along a circumferential direction of the
expansion side wall (147). One end in the circumferential direction of the second extension
wall unit (148b) constitutes and is joined to a tangential plane to the base side wall (135),
and another end in the circumferential direction is connected to the connecting wall unit
(148c). An inner wall of the second extension wall unit (148b) constitutes and is joined to a

tangential plane to an inner wall of the expansion side wall (147).

The connection wall unit (148c) extends in the shape of a protruding curve from the filter
installation unit (130) along a circumferential direction of the expansion side wall (147).
Both ends in the circumferential direction of the connecting wall unit (148¢) each constitutes
and is joined to a tangential plane to the first extension wall unit (148a) and second extension
wall unit (148b). The present embodiment describes a mode wherein the connection wall
(148c¢) extends 1n a semicircular arc along a circumferential direction of the expansion side
wall (147). The inner wall of the first extension wall unit (148a) and the inner wall of the
second extension wall unit (148b) constitute a tangential wall to the inner wall of the

connecting wall (148c¢).

A gas intake pipe (149) which communicates with the internal space of the housing (120),
is coupled to the connecting wall unit (148c). The exhaust gas to be treated 1s introduced
into the internal space of the housing (120) through the gas intake pipe (149). The gas intake

pipe (149) extends in a horizontal direction in a straight line and is disposed so as to extend
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[0025]

[0026]

[0027]

[0028]

in a direction tangential to the connecting wall unit (148¢). The gas intake pipe (149) is
connected to the point that is furthest from the filter installation part (130) from the
connecting wall unit (148c), and extends to both sides of the connecting wall unit (148c).
Both ends of the gas intake pipe (149) are open, and first and second gas intake ports (149a,
149b) are formed at each end of the gas intake pipe (149). One out of the first gas intake
port (149a) or second gas intake port (149b) that can reduce the length of the gas feed section
is selected for use as the gas intake port. A pressure gauge, safety valve and the like may be
installed in the remaining port to ensure safety of the process operation. FIG. 5 shows the
flow of gas inside the housing (120) indicated by a broken arrow when the second gas intake
port (149b) is selected as the gas intake port out of the two gas intake ports (149a, 149b).
Referring to FIG. 5, the exhaust gas that flows into the internal space of the housing (120)
through the second gas intake port (149b) flows uniformly to the vicinity of the filter module
(150) along the base wall (135) and the first extension wall unit (148a) of the connecting
wall unit (148c). As the exhaust gas flows from the internal space of the housing (120), the
relatively heavy substances from the powder contained in the exhaust gas fall by their own

weight and accumulate in the internal space of the housing (120).

Multiple wheels (129) are installed inside the housing (120) to facilitate the movement of

the exhaust gas treatment equipment (100).

The filter module (150) is installed in the filter installation space (131) of the housing (120).
The filter module (150) includes the filter body (151) that includes the filter and multiple
support legs (158) that support the filter body (151).

The filter body (151) filters the exhaust gas introduced into the internal space of the housing
(120) using the filter and feeds it to the adsorption reaction device (190). The filter body
(151) 1s generally a standing cylinder and is disposed coaxially with the cylindrical filter
installation space (131). The filter body (151) includes a lower plate member (152), upper
place member (153), and filter member (154). The filter body (151) is located so as to be
spaced apart from the floor of the filter installation space (131).

The lower plate member (152) is in the shape of a flat circular plate and is disposed

horizontally.
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

The upper plate member (153) is in the shape of a flat circular plate and is spaced apart
above the lower plate member (152) and disposed horizontally. At the centre of the upper
plate member (153) is an outlet where filtered exhaust gas is discharged (153a). The outlet
(153a) 1s located on a central axis (X). The filter body (151) and adsorption reaction device
(190) communicate through the outlet (153a).

The filter member (154) is disposed between the lower plate member (152) and upper plate
member (153) and filters the exhaust gas that is introduced therein. Although not depicted,
multiple filter members (154) may be installed along a radial direction to achieve continuous
filtering moving closer to the centre. Powder adhering to a surface of the filter member (154)

may be dislodged by the filter striking module (160) and be removed.

Each of the multiple support legs (158) extends downward from the filter body (151) so as
to separate the filter body (151) from the floor of the filter installation space (131).

The filter striking module (160) applies physical impact to the filter body (151) to dislodge
and remove powder adhering to the surface of the filter member (154) to perform the dust
removal function for the filter. FIG. 7 shows a perspective view of the filter striking module
(160). Referring to FIG. 1 to FIG. 7, the filter striking module (160) includes an operating
unit (180) and a link structure (170) connected to the operating unit (180).

The operating unit (180) is installed on the outside of the housing (120) so as to be operated
by an operator. Specifically, the operating unit (180) is installed on an installation port (146)
that is formed on the upper expansion plate (145) of the housing (120). The operating unit
(180) includes a pressure plate (181), port coupler (183), and a flexible tube (185) that is
coupled between the pressure plate (181) and port coupler (183).

The pressure plate (181) is located so as to be spaced above the installation port (146). The
flexible tube (185) and link structure (170) are connected to the pressure plate (181). An
operator can operate the link structure (170) by pressing down and moving the pressure plate

(181).
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[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

The port coupler (183) is spaced apart from and underneath the pressure plate (181) and is
sealedly coupled to the installation port (146) that is formed on the upper expansion plate
(145). The flexible tube (185) is coupled to the port coupler (183).

The flexible tube (185) extends vertically between the port coupler (183) and pressure plate
that are located so as to be spaced apart vertically. An upper end of the flexible tube (185)
is connected to the pressure plate (181) and a lower end of the flexible tube (185) is
connected to the port coupler (183). The flexible tube (185) provides an elastic force in the
direction in which the pressure plate (181) and the port coupler (183) become distant from
each other. After moving downward from the initial position under the external force of the
pressure plate (181), it moves upward and back to the initial position due to the elastic force
ofthe flexible tube (185) when the external force is removed. Conventional bellows are used
for the flexible tube (185) in the description of this embodiment. The internal space of the
flexible tube (185) communicates with the internal space of the housing (120) through the
installation port (146) formed on the upper expansion plate (145), and the internal space of
the flexible tube (185) is sealed to the outside.

The link structure (170) includes a lever unit (178) and a connecting rod (171) that connects
the lever unit (178) and the pressure plate (181).

The lever unit (178) is located in the internal space of the housing (120). The lever unit (178)
includes a support (174), first extension rod (173) that extends from the support (174), and
multiple second extension rods (175) that extend from the support (174). The support (174),

first extension rod (173), and multiple second extension rods (175) are integrally formed.

The support (174) makes contact with the floor in the internal space of the housing (120)
and is located between the filter body (151) and the installation port (146). The support (174)
is in the shape of a circular pipe and is disposed to extend horizontally along the width

direction of the filter body (151).

The first extension rod (173) 1s formed so as to extend from the support (174) toward the
installation port (145). An end of the first extension rod (173) is rotatably coupled around
the first rotational axis (X1) by the first hinge (172) to the connecting rod (171). The first

rotational axis (X1) is a straight line extending parallel to the direction of extension of the



10

15

20

25

30

WO 2022/064361 PCT/1B2021/058595

[0041]

[0042]

[0043]

10

support (174). When the pressure plate (181) of the operating unit (180) is at the original
position thereof, the first extension rod (173) extends on an incline so as to rise up moving
from the support (174) toward the installation port (146). This is for the purpose of securing

a sufficient distance so that an end of the first extension rod (173) can move downward.

Multiple second extension rods (175) are formed so as to extend from the support (174)
toward the filter body (151), which is on an opposite side of the first extension rod (173).
The multiple second extension rods (175) are arranged side by side in sequence along the
width direction of the filter body (151) while being spaced apart from each other. It is
described that there are 3 second extension rods (175) in the present embodiment, but the
present invention is not limited thereto. For example, there may be 1, 2, 4 or more second
extension rods (175) and this is also within the scope of the present invention. Each end of
the multiple second extension rods (175) is located underneath the filter body (151), and
these multiple second extension rods (175) create an angle smaller than 180 degrees with
the first extension rod (173). Each of the multiple second extension rods (175) is formed
having a striking unit (176) that bends upward to extend at an end. The end of the striking
unit (176) moves upward and strikes underneath of the filter body (151).

The adsorption reaction device (190) treats the exhaust gas that is discharged from the
powder collection device (110) using an adsorption reaction. The adsorption reaction device
(190) is coupled to an upper portion of the powder collecting device (110) so as to close an
opening (137) formed in the housing (120) of the powder collecting device (110). Although
not shown, an adsorption layer made of an adsorbent for adsorbing a gas component to be
treated out of the exhaust gas is formed inside the adsorption reaction device (190), and the
adsorption layer communicates with the outlet (153a) of the powder collecting device (110).
The adsorption reaction device (190) may include multiple adsorption layers that are made
of different types of absorbent to absorb and treat multiple gases. The adsorption reaction
device (190) is generally cylindrical, and is disposed coaxially with the filter body (151) in
a standing form. The side wall (193) of the adsorption reaction device (190) is formed along
a vertical direction of the base wall (135) of the housing (130) so as to form a shape of a

single cylinder.

Hereinafter, the operation of the filter striking module (160) will be described in detail with
reference to FIG. 6. Referring to FIG. 6, when the operating unit (180) is not subject to
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[0044]

[0045]

11

external pressure from the operator, the striking unit (176) of the link structure (170)
becomes located undermneath and spaced apart from the filter body (151) as illustrated by a
solid line. This is referred to as the normal state of the filter striking module (160) in the
present embodiment. In this normal state, when an operator presses and moves down the
pressure plate (181) of the operating unit (180), the connecting rod (171) that is coupled to
the pressure plate (181) moves downward. As the connecting rod (171) moves downward,
an end of the first extension rod (173) of the lever unit (178) that is coupled by the first hinge
(171) to the end of the connection rod (171) accordingly moves downward, reducing the
angle between the connecting rod (171) and first extension rod (173). As the end of the first
extension rod (173) moves downward, the support (174) accordingly moves slightly toward
the filter body (151) and an end of the second extension rod (175) moves upward toward a
lower portion of the filter body (151). An end of the second extension rod (175) moves up
and the striking unit (176) that is formed at the end of the second extension rod (175) strikes
a lower portion of the filter body (151). This is referred to as the striking state of the filter
striking module (160) in the present embodiment. Since the striking unit (176) is configured
to strike a lower portion of the filter body (151), the connection between the adsorption
reaction device (190) and filter body (151) that are connected vertically and coaxially can
be stably maintained. Powder adhering to the surface of the filter member (154) falls due to
the striking of the striking unit (176) and accumulates on the floor of the housing (120).
When the external force applied to the operating unit (180) is removed, the pressure plate
(181) returns to its original position due to the elastic force of the flexible tube (185) and

the filter striking module (160) automatically returns to its normal state.

The above embodiment depicts a case where the filter striking module (160) is operated
manually by the operator. However, a mechanical device such as a hydraulic piston can be
added to the installation port (146) for enable automatic operation, and this is also within

the scope of the present invention.

FIG. 8 shows a perspective view depicting a filter striking module according to a different
embodiment of the present invention. Referring to FIG. 8, the filter striking module (260)
includes an operating unit (180) and a link structure (270) that is connected to the operating

unit (180).
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[0047]

[0048]

[0049]

[0050]

12

The operating unit (180) includes a pressure plate (181), a port coupler (183), a flexible tube
(185) that 1s coupled between the pressure plate (181) and a port coupler (183). Since the
configuration is the same as that of the operating unit (180) depicted in FIG. 7, a detailed

description thereof will be omitted.

The link structure (270) includes a lever unit (278), a connecting rod (171) that connects the
lever unit (278) and the pressure plate (181), and a striking member (276) that is coupled to
the lever unit (278).

The lever unit (178) includes a support (174), a first extension rod (173) that extends from
the support (174), and a second extension rod (175) that extends from the support (174). The
lever unit (178) is of substantially the same configuration as the lever unit (178) depicted in
FIG. 7 except that only one second extension unit (175) is provided in the lever unit (178),
so a detailed description thereof is omitted. In the present embodiment, the second extension
rod (175) is described as being one, but as shown in FIG. 7, there may be a plurality thereof,

and this is also within the scope of the present invention.

The striking member (276) is rotatably coupled to the end of the second extension rod (175)
by a second hinge 277 about the second rotation axis (X2). The second rotation axis (X2) is
a straight line extending parallel to the extension direction of the support (174). The striking
member (276) includes a striking rod (276a) extending in both directions along the radial
direction of the second rotation axis (X2) having the second hinge (277) interposed
therebetween and positioned above the second extension rod (175). Formed at both ends of
the striking rod (276a) are a first striking part (276b) and a second striking part (276¢) that
protrude upward. As the end of the second extension rod (175) rises through the operation
of the operating unit (180), either one of the first striking unit (276b) or second striking unit
(276¢) strikes the filter body (151 of FIG. 6), then the other one continuously strikes the
filter body (151). In the embodiment shown in FIG. 8, it is preferable that there is a limit to
the rotational range of the second hinge (277) so that the two striking units (276b and 276¢)

are always in an upward-facing state.

Since the connection rod 171 is substantially the same as the configuration of the connection

rod (171) shown in FIG. 7, a detailed description thereof will be omitted.
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[0057]

[0058]
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FIG. 9 1s a perspective view of a filter striking module according to another embodiment of
the present invention. Referring to FIG. 9, the filter striking module 360 includes an
operating unit (180) and a link structure (370) connected to the operating unit (180).

The operating unit (180) includes a pressure plate (181), a port coupler (183), a flexible tube
(185) that is coupled between the pressure plate (181) and a port coupler (183). Since the
configuration is the same as that of the operating unit (180) depicted in FIG. 7, a detailed

description thereof will be omitted.

The link structure (370) includes a lever unit (378) and a connecting rod (171) that connects
the lever unit (178) and the pressure plate (181).

The lever unit (378) includes a support leg (375) and a lever (376) rotatably coupled to the
support leg (375).

The support leg (375) is in the form of a rod that extends vertically, extending upward from
the floor of the internal space of the housing (120)and positioned between the filter body
(151) and the installation port (146). A lever (376) is rotatably coupled to an upper end of
the support leg (375) about a third rotation axis (X3) by a third hinge (374). The third
rotation axis (X3) is a straight line extending along the width direction of the filter body
(151).

The lever (376) 1s in the form of a long extending rod and is rotatably coupled to the upper
end of the support leg (375) by the third hinge (374) at a point between both ends of the
lever (376) in the longitudinal direction. One end (376a) of the lever (376) is rotatably
coupled to the connecting rod (171) through the first hinge (172), and the other end (376b)
of the lever (376) is positioned underneath the filter body (151 of FIG. 6).

The other end (376b) of the lever (376) rises due to the operation of the operating unit (180)
and strikes the filter body (151 of FIG. 6).

The connecting rod (171) has substantially the same structure as the connecting rod (171)

depicted in FIG. 7, so a detailed description thereof will be omitted.



10

15

20

25

30

WO 2022/064361 PCT/1B2021/058595
14

[0059] The striking member (276) of the embodiment depicted in FIG. 8 can also be used by being
hingedly coupled to the end of the lever (376), which is also within the scope of the present

invention.

[0060] Although the present invention has been described through the above embodiments, the
present invention is not limited thereto. The above embodiments may be modified or
changed without departing from the spirit and scope of the present invention, and those
skilled in the art will recognize that such modifications and changes also belong to the

present invention.

Reference Numerals

[0061] 100: Exhaust gas treatment equipment 110: Powder collection device
120: Housing 130: Filter installation unit
131: Filter installation space 121: Base floor plate
135: Base side wall 137: Opening
140: Expansion unit 141: Expansion space
142: Expansion floor plate 145: Upper expansion space
146: Installation port 147: Expansion side wall
148a: First extension wall 148b: Second extension wall
148c: Connecting wall 149: Gas intake pipe
149a: First gas feed opening 149b: Second gas feed opening

150: Filter module 151: Filter body
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152: Lower plate member

153a: Outlet

158: Support leg

170: Link Structure

172: First hinge

174: Support

176: Striking unit

180: Operating unit

183: Port coupler

190: Adsorption reaction device

270: Link structure

276: Striking member

277: Second hinge

370: Link structure

375: Support leg

378: Lever unit

X2: Second rotational axis

15
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153: Upper plate member

154: Filter member

160: Filter striking module

171: Connecting rod

173: First extension rod

175: Second extension rod

178: Lever unit

181: Pressure plate

185: Flexible tube

260: Filter striking module

278: Lever unit

276a: Striking rod

360: Filter striking module

374: Third hinge

376: Lever

X1: First rotational axis

X3: Third rotational axis
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CLAIMS

An apparatus for collecting powder contained in exhaust gas before the exhaust gas is
mtroduced into a cylindrical adsorption reaction device that treats the exhaust gas using an

adsorption reaction, which comprises

a cylindrical filter body which includes a filter member that filters the exhaust gas and is
disposed underneath the adsorption reaction device so as to be connected to the adsorption

reaction device;

a housing that provides an internal space for housing the filter body; and

a filter striking module that applies a physical impact to the filter body to dislodge powder
adhering to the filter member,

wherein the filter striking module includes an operating unit that is installed on the outside
of the housing and a link structure that operates by means of the operating unit so as to strike

the filter body in the internal space, and

the link structure includes a lever unit that is located in the internal space, and a connecting

rod that connects the lever unit and the operating unit,

and the lever unit includes a support that makes contact with the floor of the internal space,
a first extension rod extending from the support that is hingedly coupled to the connecting
rod, and a second extension rod that extends from the support to the opposite side of the first

extension rod,

and an end of the second extension rod is located undemeath the filter body,

wherein an end of the first extension rod descends relative to the support by the operation
of the operating unit while an end of the second extension rod ascends and strikes the filter

unit from underneath.

The apparatus for collecting dust of claim 1 wherein multiple second extension rods are

arranged in a line.
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The apparatus for collecting dust of claim 1 wherein the link structure further includes a
striking member which is hingedly coupled to an end of the second extension rod, and
multiple striking units are formed mutually spaced apart on the striking member, and are

disposed in a radial direction of the axis of rotation through the hinge.

An apparatus for collecting powder contained in exhaust gas before the exhaust gas is
introduced into a cylindrical adsorption reaction device that treats the exhaust gas using an

adsorption reaction, which apparatus comprises

a cylindrical filter body which includes a filter member that filters the exhaust gas and is
disposed underneath the adsorption reaction device so as to be connected to the adsorption

reaction device;

a housing that provides an internal space for housing the filter body; and

a filter striking module that applies a physical impact to the filter body to dislodge powder

adhering to the filter member,

wherein the filter striking module includes an operating unit that is installed on the outside
of the housing and a link structure that operates by means of the operating unit so as to strike

the filter body in the internal space, and

the link structure includes a lever unit that is located in the internal space, and a connecting

rod that connects the lever unit and the operating unit,

wherein the lever unit includes a support leg and a lever that is rotatably coupled to the

support leg, and

one end portion of the lever is hingedly coupled to the connecting rod and the other end of

the lever is located underneath the filter unit, and

one end of the lever descends and the other end of the aforementioned lever ascends by the

operation of the operating unit so as to strike the filter body from undemeath.
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The apparatus for collecting powder in exhaust gas of any one of claim 1 to claim 3,

wherein the connecting rod is disposed so as to extend vertically, and

a lower portion of the connecting rod is hingedly coupled to an end of the first extension

rod, and

the connecting rod moves along a vertical direction by the operating unit.

An apparatus for collecting powder contained in exhaust gas before the exhaust gas is
introduced into a cylindrical adsorption reaction device that treats the exhaust gas using an
adsorption reaction, which comprises

a cylindrical filter body which includes a filter member that filters the exhaust gas and is
disposed underneath the adsorption reaction device so as to be connected to the adsorption
reaction device;

a housing that provides an internal space for housing the filter body; and

a filter striking module that applies a physical impact to the filter body to dislodge powder

adhering to the filter member,

wherein the filter striking module includes an operating unit that is installed on the outside
of the housing and a link structure that operates by means of the operating unit so as to strike
the filter body in the internal space, and

the operating unit is installed in a port formed in the housing, and

the operating unit includes a port coupler that is coupled to the port, a pressure plate that is

spaced apart from the port coupler and is connected to the link structure,

and an clastic tube that connects the port coupler to the aforementioned pressure plate, and

the pressure plate can move so that the distance to the port coupler varies, and



10

15

WO 2022/064361 PCT/1B2021/058595
19

the clastic tube provides elasticity in the direction in which the pressure plate and the port

coupler move apart from each other.

7. An exhaust gas treatment equipment further comprising: a cylindrical adsorption reaction

device that treats exhaust gas using an adsorption reaction; and

an apparatus for collecting powder in exhaust gas which collects powder contained in the

exhaust gas before the exhaust gas is introduced into the adsorption reaction device,

wherein the apparatus for collecting powder in exhaust gas is the apparatus for collecting

powder in exhaust gas as recited in any one of claims 1 to 4 and 6.



