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R SPECIFICATION
EXHAUST GAS PROCESSING SYSTEM

BACKGROUND OF THE INVENTION
Field of the Invention
The present invex;xtion. relates to an exhéust‘. gas
processihg system provided with an exhaus't gas treatment means
capable of mé.king an exhaust gas discharged from a_'semiconductor
device fabricating system harmless.
Description of the Related Art

Referring to Fig. 10(a), reaction gases, such as silane

gas (SiH,), arsine gas (AsH,) and phosphine gas (PH,), used in,-' L

for exaﬁtple, carrying out a CVD process by a semiconductor device
fabricating system are discharged from the semiconductor device
fabricating system and sent to an exhaust gas processing systep_n
10P. The exhaust gaé processing system 10P makes the exhaust
gas harmless.

The exhaust gas processing system 10P has an ‘exhaust gas
treatment appafaﬁus 11 connected by an exhaust line 4.'1.to the
semiconductor device fabricating system1l, and a blower 51, for
example, i.e., a suction meahs, connected by a suction pipe 45
to the exhaust gas treatment apparatus 11. When the blower 51
operates, the exhaust gas is sucked from the semiconductor device

fabricating system 1 into the exhaust. gas treatment apparatus
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11 to make the exhaust gas harmless by the exhaust gas treatment
apparatus 11.. |

More speéifically, the exhaust gas treatment apparatus
11 treats the exhaust gas so that the harmful gas concentration
of the exhaust gas is reduced below a permissible concentration,
such as TLV, an environmental quality standard. The exhaust gas |
treatment apparatus 11 is of adry system tha_t uses an absorbent,
of a wet system that uses water shower or the like, or an
incineration system that incinerates the exhaust gas. Usually

the exhaust gas treatment apparatﬁs of an incineration system

'is employed in treating an exhaust gas containing harmful gasses

which cannot satisfactorily be removed by the exhaust gas
treatment apparatus of a dry system or a wet system. An exhaust
gas treatment apparatus of an incineration system is used for
reducing the arsine (AsH;) gas concentration of the exhaust gas
to an environmental quality standard of 0.05 ppm or below and
for reducing the phosphine (PH;) gas concentration to aﬁ
environmental quality standard of 0.3 ppm or below.

As shown in Fig. 10(B), an exhaust'cjas processing system

10P’ provided with an exhaust gas treatment apparatus 11’ of an

~incineration system is provided with an auxiliary gas treatment

apparatus 19 such as a scrubber for removing gases such as HF
and HC, gases that are produced when the exhaust gas is burnt
in the exhaust gas treatment .apparatus 11’ of an incineration

system.
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Sometimes, oxygen (0,) reacts with silane (SiH,) in the
semiconductor device fabricating system 1 shown in Fig. 10(3)
to produce SiQ, powder, and the exhaust gas that flows through
the exhaust line 41 into the exhaust gas treatment apparatus ll
contains the SiO, powder.

The Si0, powder accumulates in the exhaust line 41 and
cbstructs the smooth flow of the exhaust gas through the exhaust

line 41 into the 'exhaust gas treatment apparatus 1l1. Conse-

-quently the harmful gas removing efficiency of the exhaust gas

treatment apparatus 11 is reduced significantly.

| When the exhaust gas proces.s:ing system 10P’ is employed,
silane (SiH,) is oxidized in the exhaust gas treatment apparatus
11’ of an incineration system and SiQ, powder is produced. - The
Si0, powder is liable to accumulate in the suction pipe 45 Eo
deteriorate the performance of the auxiliary gas treatment
apparatus 19 greatly.

When the Sioz.po'wder accumulates excessively in the
exhaust line 41 _(the suction pipe 43), the operation of the
semiconductor device fabric_ating system 1 and the exhaust gas
processing s&rstem 10P (10P’) is stopped, and the 'exha‘x'ust line
41 (the suction pipe 45) and the exhaust gas treatment apparatus.
11 (11’) must be disassembled and cleaned, which reduces the
productivity of the semiconductor device fabricating system 1
greatly.

The exhaust gas processing system 10P provided with the
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exhaust gas treatment apparatus 11 of a dry system'or a wet system
may be provided with a filter, not. shown, in the exhaust line
41, and the exhaust gas processing system 10P’ provided with
the exhaust gas treatment apparatus 11/ of an incineration system
may be provided_. with a filter, not shown, in the suction pipe
45.

However, the filter is blocked up with powder in a short
time and hence the semiconductor device fabricating system 1
needs to be stopped frequently to change the filter.

- In the exhaust gas processing system 10P, there is the

-possibility that an explosive exhaust gas retained in the powder

deposit deposited by processing the exhaust gas reacts with
oxygen of the atmosphere and causes an accidental explosion when
disposing of the powder deposit. Therefore, it is necessary to

establish techniques for the safe disposal of the powder deposit.

SUMMARY OF THE INVENTION

Accordingly, it is a first object of the present invention
to provide an exhaust gas processing system capable of smoothly
cleaning an exhaust gas discharged from a semiconductér device
fabricating system or an exhaust gas discharged from an exhaust
gas freatment apparatus of an incineration system by separating
péwder from the exhaust gas without stoéping the operation of
the semiconduct_or device fabricating system for an extended

period of operation. A second object of the present invention
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is to provide an exhaust gas processing system capable of safely
disposing of powder produced by a harmful gas separating process.

According to a first aspect of the present invention, an
exhaust gas processing system comprises an exhaust gé.s treatment
means of a dry system or a wet system connected to a semiconductor
device fabricating system by an exhaust gas discharge line, and
a suction means connected to the exhaust gas treatment means by
a suction line to suck an exhaust gas from the semiconductor
device fabricating system into the exhaust gas treatment means,
wherein the exhaust gas discharge line is formed by a front
exhaust pipe and a back exhaust pipe, a particle separating
apparatus capable of separat ing and removing particles contained
in the exhaust gas from the exhaust gas is disposed between the
front and the back exhaust pipes, the particle separating

apparatus has a gas vessel defining a gas chamber for containing

-an exhaust gas containing particles and discharged through a rear

end of the front exhaust pipe, and an exhaust gas guide member
disposed in the gas chamber and having guide walls defining an
internal space and provided with openings by means of which the
internal space commun'icate-s with the gas chamber, and t;:-he guide
walls oflthe exhaust gas guide member are formed so as to guide
the exhaust gas discharged into the gas chamber through the rear
end of the front exhaust pipe while the suction means is .in
operation so that the exhaust gas flows in wvertical, 'whirling

currents in the gas chamber.
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When the suction ﬁeans is driven for operation to suck
the exhaust gas through the openings of the guide member, the
exhaust gas discharged from the semiconductor device fabricating
system is sucked through the front exhaust pipe into the.gas
chamber. The exhaust gas often contains particles, such as SiO,
particles, produced ih the semiconductor device fabricating
system. The exhaust gas is guidedby the guide walls of the gquide
member so as to flow in wvertical, whirling currents.

If the exhaust gas contains particles, the particles are
unable to whirl together with the-exhaust gas by inertia,
separate from the vertical, whirling currents and fall down. As
the exhaust gas flows in vertical, whirling currents, the
particles collide with each other and c_:ohere to form aggregates
of particles of a mass greateér than that of the individual
particles. .Since the inertia (centrifugal fqrce) of those
aggregates of particles of large masses is large, the aggregates
of particles fall quickly in the initial stage of whirling ih
the gas chamber.

Thus, the particles contained in the exhaust gas are
separated forcibly from the exhaust_ gas as the exhaust é'as flows
in'vertical; whirling currents in the gas chamber and deposit
in the bottom portion of the gas chamber, and a gas prodﬁced by
separating and removing the particles frbm'the exhaust gas is
sucked through the openings of the guidé member into the exhaust

gas treatment means.
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Thus, the e:;haust gas discharge line, more specifically,
the back exhaust pipe and the exhaust gas treatment means will.
not be blocked up with the particles. Since the particle
separating apparatus is constructed so as not to be blocked u'p
with the particles, the particles contained in the exhaust gas
can be separated and removed effectively from the exhaust gas
for an extended pefiod of continuous. operation without stopping
the semiconductor device fabricating system.

According to a Secénd aspect of the present invention,
an exhaust gas processing system comprises an exhaust gas
treatment means of an incineration system connected to a
semiconductor device fabricating system by an exhaust ga.s
discharge line, and a su_ction means connected to the exhaust gas
treatment meanls by a suction line to suck an exhaust gas from
the semiconductor device fabricating system into the exhaust gas
treatment means, wherein the suction line is formed by a front

suction pipe and a back suction pipe, a particle separating

apparatus capable of separating and removing particles contained

in the exhaust gas from the exhaust gas is disposed between the
front and the back suction pipes, tﬁé particle sébarating
apparatus has a gas vessel defining a gas chamber forlcontaining
an exhaust gas containing particles and discharged through a rear
end of the front suction pipe, land an exhaust gas guide member
disposed in the gas chamber, and having guide walls defining an

internal space and provided with openings by means of which the
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internal space communicates with the gas chamber, and the guide
walls of the exhaust gas guide member are formed so as to guide
the exhaust gas discharged into the gas chamber through the rear
end of the front suction pipe while the suction means is in
operation so that the exhaust ga$ flows in vertical, whirling
currents in the gas chamber. |
The exhaust gas processing apparatus according to the
second aspect of the present invention, similarly to that
according to .the first aspect of the present invention, is

capable of surely separating and removing particles, such as SiQ,

particles produced by the exhaust gas treatment means of an

incineration system from the exhaust gas for an extended period
of continuous operation without stopping the semiconductor
device fabricating system.

According to a third aspect of the present invention, the

exhaust gas processing system may fﬁrther comprise a particle

container having a particle receiving unit detachably connected
by a connecting pipe to aparticle discharge unit of the particle
separating apparatus, valves disposed at the particle discharge
unit of the particle separating apparatus and the ll-particle
receiving unit of the particle container, respectively, and a
gas replacing means for replacing the gas contained in the
connecting pipe and the particle container with an 'inert gas to
separate the particle container sealing the inert gas therein'

from the particle separating apparatus for disposal.
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The valves are opened to deliver the particles collected
in the gas chamber of the particle separating apparatus to the
particle container. When the particles collected and stored in
the particle container are disposed of, the valve disposed in
the particle receiving unit of the particle container is kept
open and the valve disposed in the particle discharge unit of
the particle separating apparatus is closed, the gas replacing
means is operated to replace the gas contained in the particle
container with an inert gas, such as N, gas, the valve disposed
in the particle receiving unit of the particle container is
closed, and t;hen the particle container is disconnected fromthe
particle separating apparatus.

Since the valves are closed to seal the particle container
during operations for replacing the gas contained in the particle
container with the inert gas and for disconnecting the particle
container from the particle separating apparatus, the particles
may not leak from.the particle container aﬁd the particle
separating apparatus. Since the inert gas is contained in the
particle container disconnected from the particle separating
apparatus, accidental explosion or the like will not oécur even
if an explosive exhaust gas is held in the particles contained
in the particle container, so that the particle container can

safely be disposed of.

BRIEF DESCRIPTION OF THE DRAWINGS
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The above and othe.'r objects, features and advantages of
the present invention will become more apparent from the
following description taken in connection with the accompanying
drawings, in wh_ich: |

Fig. 1 is a view describing a first embodiment according
to the present invention;

Fig. 2 is similarly a view for explanation of positional
relation between a guide member and one end of the front exhaust
pipe;

Fig. 3 ié similarly a cross sectional side view for
explanation of the structure of the particle separating
apparatus;

Fig. 4is si;milarly a cross sectional view for explanation
of the outlets defined on the surface of the guide member;

E‘ig.' S is similar;y a view of assistance in explaining
a principle of particles falling by the whirling gas currents;

Fig. 6 is similarly a view for explaining a second
embodimént;

Fig. 7is similarly a viewof an arrangement of a plurality
of particle separating apparatuses; .

Fig. 8 is similarly a view of modifications of the guide
member; |

Fig. 9 is similarly a view of a connecting mechanism.
connecting a particle container to a gas vessel; and:

Fig. 10 is similarly an explanatory view of a structure
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- of conventional exhaust gas processing systems.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Embodiment .

'An exhaust gas processing system 10 in a first embodiment
according to the present invention will be described with
reference to Figs. 1 to 4, in which ﬁarts like or corresponding
to those of the conventional exhaust éas processing systems shown
in Fig. 10 are designated by the same reference characters and
the description thereof will be omitted.

The exhaust. gas processing system 10 in the first
embodiment shown inFigs. 1 to 4 is similar inbasic configuration
to the conventional exhaust gas p-rocessing systems previously
described with reference toFig. 10. The exhaust gas processing
system is provided with a particle separating apparatus 20
disposed between a front exhaust pipe 42 and a back exhaust pipe
43 forming an exhaust gaé discharge line 41. The particle
separating apparatus 20 makes an exhaust gas flow in whirling
currents therein to separate §articlgs, such as SiQ, particles,
contained in the exhaust gas. -. |

As shown in Fig. 1, the front exhaust pipe 42 has one end
portion 42a bent vertically up, and the other end portion 42b.
connected to a semiconductor device fabricating system 1. The
back exhaust pipe 43 has one end porti.cn 43a connected to a guide

member 31 , described later, included in the particle separating
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apparatus 20, and the other end portion 43b connected to an
exhaust gas treatment apparatus 11 of a dry or wet system.

The particle separatiné apparatus 20 has a gas vessel 21
defining a gas chamber 22, a guide member 31, and a suction device
51. |

The exhaust gas is discharged through the end portion 42;
of the front exhaust pipe 42 into the gas chamber 22 of the gas
vessel 21. As shown in Figs. 3 and 9, a particle discharge unitl
26 is attached to the bo;‘:to_m wall 23 of the gas ‘;'essel 21.
Particles, such as Si0, particles, collected in the gas chamber
22 are discharged through the particle discharge unit 26.

A particle receiving unit 28a of a particle container

28 is connected detachably by a connecting pipe 29, such as a

flexible pipe, to the particle dischai'-ge unit 26. The particle

receiving unit 28a of the particle container 28 may directly be

. connected to the particle discharge unit 26.

The particle discharge unit 26 of the gas vessel 21 is
provided with a v';lve 277, and the particle receiving unit 28a
qf the particle container 28 is provided with a. valve 27B.

The exhaust gas processing system 10 is providé.d with a
gas replacing apparatus 60 for replacing the gas contained in
the particle container 28 with an inert gas, such as N, gas.

The gas replacing apparatus 60 comprises an inert gas
supply unit 60A for supplying the inert gas into the particle

container 28, and a return line. 60B for returning the gas
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contained in tfxe particle container 28 into the front exhau.st
pipe 42.

The inert gas supply unit 60A has an inert gas supply pipe
681 having'one end connected to the particle discharge unit 26
at a position below the valve 27A , and the other end connected
to an inert gas source, not shown, and a valve 62 disposed in
the inert gas supply pipe 61. The gas replacing apparatus 60.
supplies an inert gas (N, gas) through the'-flexible connecting
pipe 29 and the like into the particle container 28.

The return line 60B ha_.s'a return pipe 65 having a lower
end connected to the particle container 28, and an. upper end
connected to the front exhaust pipe 42, and valves 66 and 67
disposed halfway in the returﬁ pipe 65. Thegas is returned from
the particle container 28 to the front exhaust pipé 42.
Indicated at 69 is a pressure gage for indicating the pressure
in the.particle container 28.

Referring to- Fig. 2, the guide member 31 is disposed in
an upper portion of the gas chamber 22 defined by the gas vessel
21, and has a pair of bottom walls 32 and 33 joined along a
longitudinal edge 36 'so as to form a bottom portion of a..V—shaped
cross section, and provided with openings 34 by means of which
- the internal space 35 6f the guide member 31 communicates with
the gas chamber 22. The guide member 31 is provided with ribs

38 for reinforcement as in Figs. 2 to .4. The internal space 3.5';'

is connected to the exhaust gas treatment apparatus 1l by the
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back exhaust pipe 43. The guide member 31 is disposed with the
edge 36 of the. V-shaped. lower portion thereof extended in
parallel to the open end of the end portion 42a of the front
exhaust pipe 42, and with the guide surfaces of the boti_:om walls
32 and 33 inclined at equ.all inclinatioﬁs 01 and 62 (lfor example,
01 = 02 = 37°) to a vertical plane including the longitudinal
axis of the end portion 42a of the front exhaust pipe 42. |

Whén the siuction device 51 operates, an exhaust gas is
blown through the end portion 42a of the front exhausf_ pipe 42
against the guide surfaces of the bottom walls 32 and 33 of the
guide member 31. Consequently, the exhaust gas is deflected by
the guide surfaces of the bottom walls 32 and 33 of the guide
member 31 so as to flow in vertical, whir.ling currents in the
gas chamber 22.

As shown in Fig. 4, the openings 34 of the guide member
31 are slits formed at predetermined intervals in portions of
the bottom walls 32 and 33 -excluding the respective middle
portions of the bottom walls 32 and 33. These openings 34 may
be through holes.

| When the suction device 51 is driven for operat.;.ion, thé

gas is sucked from the gas chamber 22 through the openings 34
of the guide member 31, the back exhaust pipe 43, the exhaust
gas treatment apparatus 11 and the suction pipe 45.

The operation of the exhaust gas'processing system 10 will

be described hereinafter. The suction device 51 is driven to
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-suck the gas from the gas chamber 22-of the particle separating
apparatus 20 through the openings 34 of the guide member 31.
Consequently the exhaust gas used by the semiconductor device
fabricating system 1, such as SiH, gas or the like is discharged
through the end portion 42a of the front exhaust pipe 42 into
the gas cnamber 22 after being suoked through the other end
portion 42b of the front exhaust pipe 42. Sometimes, the exhaust
gas contains particles, such as Si0Q, particles, produced in the
semiconductor device fabricating system 1. |

The exhaust gas thus discharged into the gas chamber 22
is deflected by the guide eurfaces of the bottom walls 32 and
33 of the guide member 31 so as to flow in vertical, whirling
currents J1l and J2 in the gas chamber 22.
| If the exhaust gas. conta.ins particles P, a centrifugal
force F acts on each of the particles P as. the particles P move
along the vertical whirling currents J1 and J2 as shown in Fig_.
S. In lower portions of the vertical, whirling currents J1 and
Jz, thevertlcalcomponentF ofthecentrlfugalforceF:mcreases,
and each of the particles P is unable to flow together with the.
exhaust gas because both the :.ncreased vertical component F, of
the centrifugal force F and its ;'w'n weight W tend to move the
particles P downward and, eventually, the particles P are
separated from the vertical whirling currents J1l and J2 of the
exhaust gas and collects in the bottom of the gas chamber 22.

- The particles P collide against each other and some
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particles P cohere to form éggregates of the particles P as the
particles P flow in the vertical, whirling currents J1 and J2.
Since the aggregates of the particles P have masses greater than
those of the individual particles P and high centrifugal forces
act on the aggregates of the particle_s P, the separation of the
particles P from the exhaust gas is accelerated. |

Thus, the particles P are separated from the exhaust gas
as the exhaust gas flows i-n the vertical, whirling currents Jl1

and J2 in the gas chamber 22 and deposit in the bottom of the

gas chamber 22, and the exhaust gas not containing the particles

P flows through the openings 34 of the guide member 31 into the
exhaust gas treatment apparatus 11.

Although upper portions of the vertical, whirling cur-
rents of the exhaust gas flowing .alonq the guide surfaces of the
bottom walls 32 and 33 of the guide me@er 31 are able to flow
through the openings 34.0f the guide member 31, particles P of
mé.sses greater than that of the exhaust gas are unable to move
across the vertical, whirling currents J1l and J2. Therefore,
even if light particles not separated from the exhaust gas is
moved near to the openings 34 by the vertical, whirling.c.:u:rents
J1l and J2, the particles are unable to flow through the openings
34. _

The valves 27A and 27B are opened to discharge the
particles P deposited and collected in the gas chamber 22 through

the flexible connecting pipe 29 into the particle container 28.
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When the particles P collected in the particle container
28 are disposed of, the valve 27A is closed, the valve 27B is
kept open, and then the gas contained in the particle container
28 and the flexible connecting pipe 29 is replaced with an inert
gas (N, gas) by the gas replaéing apparatus 60.

When the gas is replaced with the inert gas, the.valves
66 and 67-are opened, and then the inert gas supply unit 60A is
actuated to supply the inert gas (N, gas) into the particle
con.tainer 28 and the flexible connecting pipe 29. Consequently
the gas contained in the particle container 28 and the flexible
connecting pipe 29 is forced to flow through the valve 66, the
pipe 65 and the valve 57 of the return line 60B into the front
exhaust pipe 42 by the ipert gas. Tﬁus, the gas contained in
the particle container 28 and the flexible connecting pipel29
is replaced with the inert gas (N, gas) .

Then} the particle receiving unit 28a of the partic;e
éontainer 28 is disconnected from the flexible connecting pipe
29, and the valve 66 is closed and disconnected frém the return
pipe 65. |

Since the inert gas (N, gas) is sealed in the“partiéle
container 28 thus séparated from the particle. separating
apparatus 20, accidental explosion or the like will not occur
even if an explosive exhaust gas is held by the particles
contained in the particle container 28 and hence the particles

'can safely be disposed of.
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The particle container 28 containing the particles is
emptied by the following procedure. The particle container 28.
separated from the particle separating apparatus 20 is trans- |
ported to a §redétermined place for .waste disposal. An air

supply jig provided with a flow regqulating valve, not shown, is

-connected to the valve 27B of the particle receiving unit 28a

of thé particle container 28. The air supply jig provided with
the flow regulating valve is capable of supplying air at a low
flow rate and of adjusting the oxygen concentlration of air.

Subsequently, air is supplied at a low flow rate into the
particle container 28, monitoring the temperature of the
interior of the particle container 28. If the temperattire of
the ir;terior of the particle container 28 tends to rise, the
temperature is monitored un_til the temperature stops rising, and
the flow rate of air is regulated or the oxygen concentration
of air is reduced. If the temperature of the interior of the
particle container 28 does not rise at all or if the temperature
rises first, and then drops and stabilizes at a low temperature,
air is supplied continuously to £ill up the particle container
28 with air. “

After the particle container 28 has been filled up with
air, the air supply jig is removed from the particle container
28, and then the particles P are removed from the particle
container 28. Thus the particles P can safely be disposed of.

As mentioned abové, in the exhaust gas processing system
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in this embodiment, the particle separating apparatus 20 is -
disposed between the front exhaust pipe 42 and the back exhaust
pipe 43 of the exhaust gas disdharge line 41, and the vertical,
whirling currents J1 and J2. of the exhaust gas are produced in
the partiéle. separating apparatus 20 to separate -the particles
P from the exhaust gas, the exhaust gas discharge line 41, more
specifically, the back exhaust pipe 43 of the exhaust gas
discharge line 41, and the exhéust gas treatment apparatus 11
are not blocked up with the particles P, and the particle
separating apparatus 20 is designed so as not to be blocked up
with the particles. Therefore, particles contained in the
exhaust gas can surely be separated from the exhaust gas and
the exhaust gas can efficiently be treated to remove harmful
gasses from the exhaust gas for an extended period of operating
time without interrupting the operation of the semiconductor
device fabricating system 1.

Since the guide member 31 has the pair of bottom walls
32 and 33 forming guide surfaces, the two vertical, whirling
currents J1l and J2 can be produced in the gas chamber 22 and
thereby time necessary for exhaust gas treétment can f;rther be
reduced. |

Since the gas that may explode contained in the particle
container 28 is replaced with the inert gas by the gas replacing
apparatus 60, the particle container 28 can be separated from

the particle separating apparatus 20 without taking the risk of
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accidental exploéion or the like of the particle container 28.
The particles contained iﬁ the particle container 28 can safely
be removed from the particle container 28 by using the air supply
jig prbvided with the flow regulating valve after the particle |
container 28 is separated from the particle separating apparatus
20.

Second Embodiment

An exhaust gas processing system 107 in a second
embodiment according to the present invention will be described
with reference to Fig. 6, in whiéh parté like or corresponding
to those of the exhaust gas processing system 10 shown in Figs.
1 to 4 are designated by the same reference cﬁaracters and the
description thereof will be omitted to avoid duplication.

The exhaust gas processing sysﬁem 10’ has an exhaust gas
treatment apparatus 11’ of an incineration system connected to
a semiconductor device fabricating system 1 by an exhaust gas
discharge line 41, aparticle separating apparatus 20’ connected
to the exhaust gas treatment apparatus 11’ by a front gas pipe
4-6,- and a suction device 51 connected to the particle separating
apparatus 20’ by a back gas pipe 47. Particles (Sio, pa'z.'ticles)
produced by the exhaust gas ‘t"}:eatment apparatus 11’ are removed
by the particle seéarating apparatus 20’. The exhaust gas
processing system 10’ is provided with a particle container and
a gas replacing apparatus, not shown, similar to the..particl.e

container 28 and the gas replacing apparatus 60 of the exhaust
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gas processing system 10P in the first embodiment.

More concretely, the particle separating apparatus 20’
is disposed between the front gas pipe 46 forming a suction line
45, and the back gas pipe 47.

The particle separating apparatus 20’ has a gas vessel:

21 defining a gas chamber 22 for receiving a gas containing

- particles and discharged through one end portion 46a of the front

gas pipe 46, a guide member 31 disposed in ‘the gas chamber 22 . .
and connected to the suction device 51 by the back gas pipe 47.
The guide member 31 has bottom walls 32 and 33 forming guide

surfaces and provided with openings 34. When the gas is blown

~through the end portion 46a of the front gas pipe 46 against the

guide member 31, the guide surfaces of the bottom walls 32 and
33 deflect the gas so that the gas flows in vertical, whirling
currents J1l and J2 in the gas chamber 22.

Particles, suchas éio2 particles, produced by the exhaust
gas treatment apparatus 11’ of an incineration system can surely
and efficiently be separated and removed from the gas by the
particle separating apparatus 20’ without the semiconductor
device fabricating systeni 1 being stopped for an extendéd period
of operation.

The exhaust 'gas précessing systems in the first and the
second embodiment may be provided with a plurality of particle
separating apparatuses like the particle separating apparatus

20 for a further efficient particle separating operation.
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As shown in Fig. 7 by way of example, a gas discharge line
41 may be formed by a front exhaust pipe 42A, an intermediate
exhaust pipe 42B and a back exhaust pipe 42C, and particle
separating apparatuses 20 may be disposed between the front
exhaust gas pipe 42A and the intermediate exhaust gas pipe 42B

and between the intermediate exhaust gas pipe 42B and the back

- exhaust pipe 42C, respectively. Similarly, two particle

separating apparatuses 20’, for example, may be disposed on the
gas discharge line 41. |

Although the guide member 31 employed in the foregoing
embodiments has the two bottom walls 32 and 33 forming the guide
surfaces in a V-shape, the guide surfaces may be formed in any
shape provided that the exhaust gas (f.he gas) blown through the
end portion 42a (46a) of the exhaust pipe 42 (46) is caused to
flow in whirling currents. For example, the guide member 31 may
be provided with a sin_gle bottom wall forming' a single guide
surface, for example 32, to reduce the horizontal dimension of
the gas vessel 21.

A guide member 31 having a conical guide surface 32 as
shown in Fig. 8(A) or a gu:.de member 31 having a pyram:.dal guide
surface 32 as shown in Fig. 8 (B) may be employed. It is also
possible to employ a guide member 31 having a bottom wall 32
forming a hofizontal guide surface, and to disposé the exhaust
pipe 42 (46) with its end portion 42a (46a) extended obliquely

to the horizontal guide surface of the guide member 31 as shown
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in Fig. 8(C) to generate whirling currents.

Although the invention has been described in its pre-
ferred'form with a certain degree of particularity, obviously
many changes aﬁd variations are possible therein. It is
therefore to be understood that the present invention may be
practiced otherwise than as specifically described herein

without departing from the scope and spirit thereof.
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What is claimed is:

1. In an exhaust gas processing system comprising:

an exhaust gas treétmeht means of a dry system or a wet
system connected to a semiconductor device fabricating system
by an exhaust gas discharge line, and a suction means connected
to the exhaust gas treatment means by a suction line to suck an
exhaust gas from the semiconductor device fabiicating system
into the exhaust gas treatment means;

the improvement comprising' a particle separating
apparatus capable of separating and removing particles contained
in an exhaust gas from the exhaust gas and disposed between a
front and a back exhaust'pipes forming the exhaust gés discharge
line; said particle separating apparatus. comprising:

a gas vessel defining a gas chamber for receiving the
exhaust gas containing particles and discharged through a rear
end portion of the front exhaust pipe; and

an exhaust gas guide member disposed in the gas chamber
and having guide walls d_efining an internal space and provided
with openings by means of which the internal space communicates
with the gas chamber, the guide walls of the exhaust éés guide
member being formed so as to guide the exhaust gas discharged
into the gas chamber through the rear end of the front exhaust
pipe while the suction means is in operation so that the exhaust
‘gas flows in wvertical, whirling currents in the gas chamber.

2. In an exhaust gas processing system comprising an
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exhaust gas treatment means of an incineration system connected
to a semiconductor device fabricating system by an exhaust gas
discharge .line, and a suction means connected to the exhaust gas
treatment means by a suction line to suck an exhaust gas from
the sexﬁiconductor device fabricating system into the exhaust gas
treafment means; -

thel improvement comprising‘ a particle separating
apparatus capable of separating and removing particles contained
in the exhaust gas from the exhaust gas and disposed between a
front and a back suction pipes forming the suétion line; said
particle separating apparatus comprising:

a gas vessel defining é gas chamber for receiving an
exhaust gas containing particles énd discharged through a rear
end of the front suction pipe:; and

an exhaust gas guide member disposed in the gas chambér,
and having guide walls defining an internal space and provided
with openings by means of which the internal space commuﬁicates
with the gas chamber, the quide walls of the exhaust gas guide
member being formed so as to guide the exhaust gas discharged
into the gas chamber through the rear end of the fronf.suction'
pipe while the suction means is in operation so that the exhaust
gas flows in vertical, whirling currents in the gas chambex.

| 3. The exhaust gas processing system according to claim
1 further comprising:

a particle container having a particle receiving unit
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detachably connected by a connecting pipe to a particle discharge
unit of the partiqle separatiné apparatus,

valves disposed in the particle diséharge unit'of the
particle separaﬁing apparatus and the particle receiving unit
of the particie container, respectively, and

a gas replacing means for replaci_ng the gas contained in
the connecting pipe and the particle container with an inert gas
to replace the gas initially contained in the p_article container
with an inert gas to seal the inert gas in the particle container
before separating tﬁe particle container from the particle
separating épparatus for the disposal of the éarticles contained

- in the particle container.
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