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SPEC! FI CATI ON EXHAUST GAS PROCESSI NG SYSTEMGY o
BACKGRCJJND OF THE | NVENTI ON : Field of the Invention Tsne :
present invention relates to an exhaust gas processing system provided

wi th an exhaust gas treatnent means caﬂabl e of maki ng an exhaust gas

di sc'harged froma sem conductor device fabricating systemharm ess.
Descri‘ption of the Related Art Referring to Fig. 10(A), reaction
gases, such as silane. gas (SiHerr]), arsine gas (AsHerr]) and phosphine
gas (PH err]), used in, for exarfRECIFGEATNONg out a CVD process by a

sem conduct or device fabricating systemare discharged fromthe

sem conductor device fabricating systemand sent to an exhaust gas

processing system 10P. The exhaust gas processin Xlstem 10P nakes the
exhaust : EXHAUST GAS PROCESSING SYSTE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an exhaust gas
processing system provided with an exhaust gas treatment means
capable of making an exhaust gas discharged from a_'semiconductor
device fabricating system harmless.

Description of the Related Art

Referr:.ng to Fig. 10(a), reaction gases, such as s:.lane
gas (SiH,), arsine gas (AsH,;) and phosph:.ne gas (PH;), used J.n,
for example, 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 system
10P. The exhaust gas processing system 10P makes the exhaust
gas harmless.

The exhaust gas processing system 10P has an exhaust gas
treatment apparatus 11 connected by an exhaust line 41 to the
semiconductor device fabricating system1l, and a blower 51, for
example, i.e., a suction means, 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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gas har nl ess. The exhaust gas processing system 10P has an exhaust
~gas treatnent apparatus 11 connected by'an exhaust line 41 to the
sen1conductor device fabricating system,1, and a bl ower 51, for exanple,
. €., .a suction neans, connected by a s&%tlon pi pe 45 to the exhaust gas
trgatnent apparatus 11. Wen the blower 51 operates, the exhaust gas is
sucked fromthe senm conductor device fabricating system 1l into the
exhaust . s treat ment apparat us to make the exhaust gas
harm ess %’yl {tRemake gt eﬁﬁ%“?‘{- @e?tsn’%?ﬁml%ﬁé’rya?ﬁ% epfiaust gas thgatmen
SpECIfICM|B{ tthﬁﬁﬁghust gas treatnment apparatus 11 treats the exhaust
gas so t heft q gas concentration of the exhaust gas is reduced
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uses an absPrheRks 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'?as 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.

i
PP
% .

&



of auvet system that uses water shower or the | i ke, or an incineration
systemthat I nci nerates the exhaust gas. Usually the exhaust gas treatnent
apparatus of an incineration system is enployed in treating an exhaust gas
contai ning harnful gasses which cannot 3satisfactorily be renoved by the
exhaust gas treatnent apparatus of a dry systemor a wet system An
exhaust gas treatnent apparatus of an incinerati-on systemis used for
reducing the arsine (AsH err]) gas concentration of the exhaust gas to an
envi ronment al qu8bmeyiseandoxyged @,05repatorwitdi owlang (SéH,) ddudiheg t he
phosphine (PHerr]) gas concentration to an environnental quali
standard semiconguetor devéae fabricatimg styekem A shewn 1 Iﬁlq-aﬂoeg%\aust
gas processing system 10P provided with an exhaust gas_treatnent
appar at us tP1PTEAUES SiAcPREASEr oRNG yhe RXNRUStoIREBNAF t AL QWS &pEoudhy v gas
1reat nent aratus 19 such,as a _scrupber for renovi ngggases SUChllain
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exhaust g%sonttaelz_%tsr’r%rl]lte gQ_B?rpagwu erl.l of an incineration _syst em

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 1l1l. 'Cor.xse-

-quently the harmful gas removing efficiéncy of the exhaust gas
treatment apparatus 11 is reduced significantly.

| When the exhaust gas proces.s:ing system 10’ 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 S:.O2 powder accumulates excess:.vely in the
exhaust line 41 _(the suction pipe '45), 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



Seneti mes, oxygen ((err]) reacts with silane (SiH4) in the
devi‘ce fabricating system1l shown in Fig. 10(A) to produce
powder, and the exhaust gas that flows through the exhaust
t he exhaust .gas treatnent apparatus 11 4contains the Sierr
The SiJerr] powder accumul ates in the exhaust line 41 and

snboth flow of the exhaust -gas through the exhaust I|ine 41

sem conduct or

Siqerr]
line 41 into
] powder.
obstructs the
into the

exhaust gas treatnent apparatus 11. Conse- *quently the harnful gas
renovi ng eéthaustgpsoirddmmenthapséraass 1irefa bt spppan alrus wet sysstteaduced

significantly. When t he exhaust gas processing syst

em 10P' is

enpl oyed, may|beexSiidest Mith 8 fkltkrzedoth shewnexhaushegashaustatvgre

apparatus 11' of an incineration systemand Si qerrg powder
The Si ( ettt peddre iexhaugsl eged RrQINARIN® svisteme 188
deteriorate the performance of the auxiliary gas treatnent

i s produced.
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apparatus 19

great|y. the exhaugtgas REearpent APPAERERS Ldé QirBndnednerasdonaystem t he
exhaust line 41 (the suctian_pipe,45), the operation of the sem conduct or
Gout oo abPFEADS RF Sy A tha Fric ity o, I8 Phe'slcr fo sipe

45.

However, the filter is blocked up with powder in a short

time and hence the semiconductor device fabricating

needs to be stopped frequently to change the filter

system 1

- 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



pfocessing system 10P (10P') is stopped, and the exhaust line 41 (the
sucti on pi pe 45) and the exhaust gas treatnent apparatus. 11 (11') nust
be. di sassenbl ed and cl eaned, which reduces the- productivity of the

sem conduct or device fabrlcatlng systembdl greatly. The exhaust
gas processing system 10P provided with the exhaust gas
treatment apparatus 11 of a dry systemor a wet system may be provided
with a filter, not shown, in the exhaust line 41, and the exhaust gas

processi ng.ssystmdi&é aarewm&iﬂ{: ghb prddes LXpygit & Tap@AldBRtsaxG at us
11' of an incineration system may be provided with a filter, not shown, in
t he sucti cligpgedngSf powder prdduuedy athernifull gas sephkrackad pm;custé“l povvder
in a short time and hence the sem conductor device fabricating system1l
needs to be stoppegordiggete lay £iostimamrectt b€ ¢ peesent mvent:.on, an

exhaust gas processing system comprises an exhaust gas 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 prov:.ded with openings by means of wh:.ch the
internal space commun:.cates with the gas chamber, and the 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.



I'n the exhaust gas processing system 10P, there is the possibility that an
expl'osi ve exhaust gas retained in the powder deposit deposited by

processi ng the exhaust gas reacts with _oxygen of the atnosphere and causes
an acci dental explosion when disposi ngeof t he powder deposit. Therefore,
it is necessary to establish techniques for the safe disposal of the
powder deposit. SUWWARY OF THE | NVENTI ON .
Accordingly, it is a first object of the present invention to provide an
exhaust gas proc#enngheysuetieamesns dis swduenl for cPraFR Pt SHE st gas
di scharged from a sem conductor device fabricating systemor an exhaust
gas di schdhfe@¥hanatagasxhhaeegh gehe Renings ogpﬁagaﬁgd%fm%%c ither ati on

System by SRR Lg aBAsr Lram e, SXhsuslgee oul sloRg e

period of OPQIA 1Y sudReAFERIGuIR) EEL PLoAlCe SR Higl YW he gas
chamber. The exhaust gas often contains particles, such as SiO,
particles, produced iri the semiconductor device fabricating
system. The exhaust gas is guidedby the guide walls of the gquide
member so as to flow in vertical, 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 fc_:rce) 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 'v_ertical; 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 fr"om'the exhaust gas is
sucked through the openings of the guidé member into the exhaust

gas treatment means.



IS to provide an exhaust gas processing system capable of safely disposing
of powder produced by a harnful gas separating process. Accor di ng
to-a first aspect of the present invention, an exhaust gas processing
system conpri ses an exhaust gas treat medt nmeans of a dry systemor a wet
system connected to a sem conductor device fabricating system by an
exhaust gas discharge line, and a suction neans connected to the exhaust
gas treatnent nmeans by a suction line to suck an exhaust gas fromthe
semi conduct or d&huss thBrexhaustgosy stisehiarge ine crpagsirerist ¥gaddivrent
means, wherein the exhaust gas discharge line is formed by a front -
exhaust pi'pRe PafFk sxhausExpbpransd fBe axbapst gas §EpaERENRgIeapD tidilus
capabl e of separating,and renovin articles contained ip the exhaust gas
fromthe e‘?(‘?l%ugf &?gﬁ‘?g‘diugpd@éd‘ b eRATEHELY r onf+A5T FHS HRaE ust

[ , th [,cd | Ng, h | defining.
Chamber 1 CTEROHS TS APAIA S48 CTOTH HERa R, A0 IO (0apB<D ERTe fhar ged
h h ; f ' id
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isn_t ernal  spag ey di Qe d ndl éé&nﬁpﬁﬁbi&ﬂﬁeé{gd@gﬂh&sg wﬂé%ﬁﬁgt ig{gsef nal
pace conmmuni cates wth the gas chanber, and thé guide walls of the
exhaust gagoddnlexfBANEE RirdodosFRAnEenaSulOofkdi®ion 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 §eparating
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



the exhaust gas discharged into the gas chanber through the rear end of

t he™ front exhaust pipe while the suction neans is in operation so that the
exhaust gas flows in vertical, whirling currents in the gas chanber.

When the suction means is driven for opration to suck the exhaust gas

t hr ough the openi ngs of the guide nenber, the  exhaust gas di scharged from
the sem conductor device fabricating systemis sucked through the front
exhaust pipe into the gas chanber. The exhaust gas often contains

particl es ingesnadssEacE @ompunjgacies|wisch phedgee ¢hambere asedithmedudder
device fabricating system The exhaust gas is guided by the guide walls

of t he gui #¥8llgenfcihs §xhauss F39WUHidle BeRbes| arqufiorrefySeds & guide

I f the exhaust gas contains particles, the particles are wupahle to whi r |
toget her FReEnerReusk Fas-dl e ted ABFPILRe 88 haNkes FORPEAR Sha £REAI

whirling CelerEir %@t %h%n%r];%lzl sggyj}bnA;S:ipe 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, suchas Sio,
particles produced by the exhaust gas treatment means of an
incineration system from the exhaust gas for an extended pe.riod
of continuous -operati..on- without stopping the semicondgctor
device fabricating system.

According to a third aspect of the present invention, the
exhaust gas processing system may fﬁrther comprise a particl_e
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.



the exhaust gas flows in vertical, whirling currents, the particles
coll'ide with each other and cohere to form aggregates of particles of a
mass greater than that of the individual particles. Since the inertia
(centrifugal force) of those aggregateg of particles of large nmasses is

| arge, the aggregates of particles fall quickly in the initial stage of
whirling in the gas chanber. Thus, the particles contained in the
exhaust gas are separated forcibly fromthe exhaust gas_as the exhaust gas
flows in verticdhe VALYes fFecopeend £a delhrepidecharbiflapFddsssied in

the bottom portion of the gas chanber, and a gas produced b{ separating
and r emoviifl thee Ipar ERATRRL dh FREHBREXHELR (SEPRratd NIRRT ‘I‘ﬁ"cﬁfgl’?h@he .

opent 19> Upadiallidecenber |t Lhe oL, gap LieBl Tl peRg
pi pe and ttﬁxee mlisctleg%ingaggggeg}:e r%.%%%s‘@cf Iof, 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 then 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



Rot be bl ocked up with the particles. Since the particle separating
apparatus is constructed so as not to be blocked up with the particles,
the particles contained in the exhaust gas can be separated and renoved
effectively fromthe exhaust gas for AR ext ended period of continuous
operation w thout stopping the sem conductor device fabricating system
According to a second aspect of the present invention, an exhaust gas
processi ng system conpri ses an exhaust gas treatnent neans of an .

i nci neration sysTkenaimveenddothen okgjedtsonfeateresiand advabragesi af system
by an exhaust gas discharge |ine, and a suction neans connected to the
exhaust ghbe tRresentntipeensiany wiblchiesems eoxe 3pERrafntefFamsttl@s from
“the sem caonduct or devi ce fabricatingasysten1into t he exhaust gas treatnent

means, whéP&LAVEAE dQRAGIST IOk en £BrFRANSSF P FoRR Che REFBRPRNYENGNd a

back suction pipe, a particle separating apparatus capable of separating
and rennvpﬁawgﬁg?rcf%ngiﬁHajned in the exhaust gas fromthe exhaust gas

is di db h . Kk i i, . Lh i cl
13,0 spesec betvegp, ey 1Ay Bl LR IS bl gR MBI ©

cont_ainingo @Pﬁeggggé tgfévéﬁﬁﬁéﬂ}“ ng particles and di scharged through a
rear end of e Tront suction pipe, and an exhaust gas gui de nenber

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 is 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;

Fig.'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
menmber; |

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



di sposed in the gas chanber, and having guide walls defining an internal
spate and provided w th openings by means of whi ch the I nt ernal
space communi cates with the gas chanber, and the guide walls of the
exhaust gas gui de nenber. are fornmed so hls to guide the exhaust gas

di sCharged into the gas chanber through the rear end of the front suction
pi'pe while the suction neans is in operation so that the exhaust gas fl ows
in vertical, whirling currents in the gas chanber. The exhaust gas
processi ngoﬁmm-rxaémmrechhagstOgabepreeesﬂm@Wenm‘ t he present
invention, simlarly to that according to the first aspect of the present
invention, Is capable of surely separating and renoving particles, such as
Sigerr] particles produced by the exhausth%as treat ment neans of an

i ncineration syBEEMEEBNPEFERIEIANS OFg J3iE GREFRRERPcRYRED PUENDE  of

conti nuous operation w_thout stoppl ng the sem conduct or
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 gae discharge line 41. The particle
separating apparatus 20 makes an exhaust gas flow in whirling
currents therein to separate §articles, 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



device fabricating system According to a third aspect of the
present invention, the exhaust gas processing system may further conprise
a particle container having a particle receiving unit detachably connected
by a connecting pipe to a particle dischdrge unit of the particle
separating apparatus, valves disposed at the particle discharge wunit of
the particle separating apparatus and the particle receiving unit of the
particle container, respectively, and a gas replacing neans for replacing
the gas capparamhs 2Q,hend directhey Ringe ptd ibhe 438r idotine ctedt aiongin Wi t h
an inert gas to separate the particle container sealing the inert gas
therein fexhaudte gas ttingdagmeapapppangtappht abfisa fdry dispesalsystem.

The val ves are opened to deliver the particles collected in the gas
chamber of the pdhe epeticharsariargtipgarpparatus Rfchapar gasl eessal @ilner .
When the particles collected and stored in the particle container are

di sposed df® indng, a93s ghameRed 2 i guide member 31, and a suction device

51.

The exhaust gas is discharged through the end portion 42a
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 boﬁtom wall 23 of the gas Qessel 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 providéd 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



the particle receiving unit of the particle container is kept open and the
val Ve di sposed in the particle discharge unit of the particle separating
apparatus is closed, the gas replacing geans is operated to repl ace the
gas contained in the particle cont ai net3wi th an inert gas, such as N2 gas,
the'val ve disposed in the particle receiving unit of the particle '
container is closed, and then the particle container is disconnected from
the particle separating apparatus. Since the valves are closed to
seal the peentaimedoin dihecpardiclagcopeaindnms fiotor peatrent t$ithaps:
contained in the particle container with the inert gas and for

di sconnectPHRet4®- particle container fromthe particle separating
apparatus, the particles may not_|eak fromthe garticle cont ai_ner, and t he

particle separ at'qt*?g_iﬁﬁﬁ'ér%%?m%}%é’é‘itth@o% Rést2Y 28FE ThERPREY BIP he
DoC dent al ShxRBLI% P SPcPRRECHET St RARE e B L ehande R 2R
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BRI EF DESC‘BS PJA q}llegj: -Qa'é Q%%Q?Snot 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 has'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 35i

is connected to the exhaust gas treatment apparatus 1l by the



0 The above and ot her objects, features and advantages of the

pré%ent I nvention wll beconme nore apparent fromthe follow ng description
taken in connection with the acconpanyi 2‘? drawi ngs, in which: Fig.
1is a view describing a first enbodi nd according. to the present

i nvéntion; . Fig. 2is simlarly a view for explanation of positional
rel ati on between a guide nmenber and one end of the front exhaust pipe;

Fig. 3is simlarly a cross sectional side view for explanation of the

st ruct ur e befck eshpasti pipe d8par 2he gpidgppambensdl is disposed wigh ghe
simlarly a cross sectional view for explanation of the outlets defined on
the surfa@dasf Ihecfuthe Vormbaped lower popfion jGheyeRf spryerded edfof

assi stance i n _expl aining ,
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 operaéion, 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



a~principle of particles falling by the whirling gas currents; Fig.

6 is simlarly a view for explaining a second enbodinent; . Fig. 7
is-simlarly a view of an arrangenent of a plurality of particle _
separati ng appar at uses; Fig. 8 i1 simlarly a view of nodifications
of the guide nenber; Fig. 9is simlarly-a view of a connecting
mechani sm connecting a particle container to a gas vessel; and .

Fig. 10 is simlarly an explanatory view of -a structure of
convent i on8Rckxrhe gagyfsopr the gaisnghayse @2 of the pardETAll EEpDESCRAPTI ON
OF THE PREFERRED EMBODI MENTS Fi rst Enbodi ment An exhaust

gas proces@PREFaLeseAP 100 Fough fihesonamisgismdidt ofasher dniget memher pdksent

[ y ' e described with -
' nvention Wlelseguentfy 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 chamber 22 after being suéked 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 éurfaces 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.contains 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
J2,theverticalcomponenﬁFvofthecentrifugalforceFimcreases,
and each 6f the particles P is unable to flow together with the 
exhaust gas because both the increased vertical compor;ent F, of
the centrifugal force F and its 6wn 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



ref erence to Figs. 1 to 4, in which parts |like or corresponding to those
of the conventional exhaust gas processing systems shown in Fig. 10 are
designated by the same reference characters and the description thereof
will be omtted. The exhaust ga?ss processing system 10 in the first
enbodi mrent shown in Figs. 1 to 4 is simlar in basic configuration to the
conventi onal exhaust gas processing systens previously described with
reference to Fig. 10. The exhaust gas processing systemis provided with a
particle pepiisiesgPappiece 6o 20rm diggreged escofcdhe patkdnlesxhasthgi pe 42
and a back exhaust pipe 43 formng an exhaust gas discharge line 41. The
particle Pa&sdciesng gbbﬁrlé‘t theove paleal arvhdbaldanst °§§§ef¢§vﬁr RaghPeli ng
currents therein to separate particles, such _as Si(Jerr] particles,

cont ai ned SHAcEhEN®,aRARaTaGEs Of the particlen, Rave FR§SCE IFSALSY SRRNexhaust

R R A bég%ﬁm#wﬂ%ﬁ%@?éﬁ?d The
back XN BuPEnd LYERGANSs P AR bpRE 3 ETIER o e Eu B cnlo
particles P from the exhaust gas is accelerated.

Thus, the particles P are separated from the exhaust gas
as the exhaust gas flows ie the vertical, whirling currents Jl
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

) messes 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.eu: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.



12 apparatus 20, and the other end portion 43b connected to an exhaust

gas ‘treatnent apparatus 11 of a dry or wet system The particle
separating apparatus 20 has a gas vessel _21 defining a gas chanber 22, a
gui de menber 31, and a suction device 37 The exhaust gas is

_di scharged through the end portion 42a of the front exhaust pipe 42 into
the gas chanber 22 of the gas vessel 21. As shown in Figs. 3 and 9, a
particle discharge unit 26 is attached to the bottomwall 23 of the gas
vessel 21. PartiWhes thiphrbhscBOP patlected,ircohkquamdidle thatgaseehanber
22 are discharged through the particle discharge unit 26. A
particl e r @8eP¥engigppsedsaf ofthe yalvecReAchatalosed, Xhe yvadoenddBedls

det achabl y a connecting pi pe 29, such as a flexible pipe, to the

particle d?‘géﬁa?@%“mﬁ"(d SBenTihe gast Fererined dinvkig RANtiGiBnCEntahaer
nit 26, 28 and%¥ha d15RIb 0% cBhaebEhas M AS 58 TP IeREAL DA AReRE o
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 pipe 29
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.



provided with a valve 27A, and the particle receiving unit . 28a of the
particle container 28 is provided with a valve 27B. . The exhaust gas
pr.ocessing system 10 is provided with a gas repl acing apparatus 60 for
repl acing the gas contained in the par1t$ cle container 28 with an inert
gas, such as Nerr] gas. The gas repl aci ng apparatus 60 conpri ses
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 _
13 cont ai ned, Thet parpicie ctentzoimtent 128& c2Btiadndnghehér part éghasisis pi pe
42. The inert gas supply unit 60A has an inert gas supply gi-pe 61
havi ng onempidedobycthe foddowhngpprecedureli s@hgrparuicie Zontgingmpdsiti on
bel ow the valve 27A , and the other end connected to an inert gas source,
not shownSeRagakedafvemsbhei RpeLiele Ferarating rrpasasyspl) prpEraas-The
as replacing apparatus 60 supplies_an inert- gas (N2 gas). through,the
]9| exi blpe E’Sﬁg@e{)gﬁga predetermgged place for wgste( d%sgosgl. Angair
supply jig provided with a flow regulating valve, not shown, is
-connected to the valve 27B of the particle receiving unit 28a
of the 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 concentration 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 interior of the particle container 28 tends to rise, the
temperature is monitored until 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 £fill 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



ptpe 29 and the like into the particle container 28. The return

| iné 60B has a return pipe 65 having a |lower end connected to the particle
cont ai ner 28, and an upper end connected to the front exhaust pipe 42, and
val ves 66 and 67 disposed hal fway in th8 return pi pe 65. The gas is
returned from the particle container 28 to the front exhaust pipe 42.

I ndicated at 69 is a pressure gage for-indicating the pressure in the
particle container 28. Referring to Fig. 2, the guide nenber 31 is

di sposed i in thispesbogbmenton e tpeerigiosle howgrara ihglefggmcttns t3e gas
vessel 21, and has a pair of bottomwalls 32 and 33 joined along a
| ongi t udi ndispaged I taeeasthe fironm eximistompieet 4Dandft e Yaskagethust 0SS
section, and provided with openings 34 by nmeans of which the internal .
space 35 oPiPRAYGfdehahausygasmiathanas Linehdlt kadghbechamtbizal?. The
gui de nenbsr 3t4is<grovided with ribs 38 for reinforcement as in Figs. 2
to 4. The"RhFLisgcunranrssdl aad Jhefcthe eshanet gasaase pacducedtiment
apparat us éﬂet3%£g¥%le.separating'apparatus 20 to separate-theﬁéérticles
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;rthez'be
reduced. |
Since the gas that may explode contained in the particle
cgnta_iner 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



back exhaust pipe 43. The guide menber 31 is disposed with the edge 36 of
t he "V-shaped | ower portion thereof extended in parallel to the open end of
the. end portion 42a of the front exhaugt pipe 42, and with the guide
surfaces of the bottomwalls 32 and 3 Pnclined at equal inclinations 01
and 02 (for exanmple, [err]l =TJ[err]2 - 37[err]) to a vertical plane
i nCluding, the longitudinal axis of the end portion 42a of the front
exhaust pi pe 42. - When the suction device 51 operates, an exhaust
gas is blaemidentadgkxpheston qoithieohik@ao dithicheatr dole exdratsiingy p6 .42
agai nst the guide surfaces of the bottomwalls 32 and 33 of the guide
menber 31 Thgorastibehes contadnedhim sthegpe rid cllefdatiadadelry 28 t¢an gaifddy
surfaces of the bottomwalls 32 and 33 of the guide menber 31 so as to
flowin vOf FRBPVeUHEom Hie PartéRls antainer 28 banusirg the air supply As
shown in FLg. 4, tae ogﬁgingf %4 of the gujde nenber 31 are slits forned
at  predetddBnPRBYLPREIVLE £henthoy ekl ating vRd VEoR £E0F 1S BaBhighe 33
excl udi ng e ,ve m . ddl e ortions of, the bottomwalls 32 and 33.
These opeﬁ?’%&?@%gﬁé@ 3 soeé’qﬁﬁtﬁfgﬂp‘?fﬁlté‘?.part“’le SeRRHEN- 112 2BREFRBHS devi ce
51 is driggn for operation, the
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 which parts like or corresponding
to those of the exhaust gas processing system 10 shown in Figs.
1 to 4 are designated by the same reference characters and the
description thereof will be omitted to avoid duplication.
The exhaust gas processing system 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
46, and a suction device 51 connected to the particle separating
apparatus 20’ by a back gas pipe 47. Particles (Si0, particles)
produced by the exhaust gas ‘t"}:eatment apparatus 11’ are removed
by the particle seéarating apparatus 20’. The exhaust gas
pProcessing system 10’ is provided with a particle container and

a gas replacing apparatus, not shown, similar to the particle

container 28 and the gas replacing apparatus 60 of the exhaust



gas is sucked fromthe gas chanber 22 through the openings 34 of the gui de
menmber 31, the back exhaust pipe 43, the exhaust gas treatnent apparatus

11 and the suction pipe 45. The operation of the exhaust gas
processing system 10 will be describe®therei nafter. The suction device 51
is driven to _ 15 suck the gas from

t e’ gas chanber 22 of the particle separating apparatus 20 through the
openi ngs 34 of the guide nenber 31. Consequently the exhaust gas used by
t he seni cofuligirdcelsiime syfstlem qoPi iy snet e0rdt emmddiaserf H4 gas or the
like is discharged through the end portion 42a of the front exhaust pipe
42 into the gas Mdmenkenc2etelyertimeipartsicdleedephrauing tdappatadinrs &0d
portion 42b of the front exhaust pipe 42. Sonetinmes, the exhaust gas
cont ai ns phks disipesedshrtwern Shel frorit gastpiveds peonirne@ sucthen line

sem conduct or device fabricating system 1. The exhaust gas thus
di schar ged?Intand Hh eI gRseP1Pe 47s defl ected by the gui de surfaces of

the bottomwalls 32 and , . ,
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 proﬁided with openings 34. When the gas is blown
~through the end portion 46a of the front gas pipe 46 against the
guide member 3i, 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.



33 of the guide nenber 31 so as to flowin vertical, whirling currents J1
and’ J2 in the gas chanber 22. I f the.exhaust gas contains particles
P. a centrifugal force F acts on each of the particles P as the particles
P move along the vertical whirling cud2ents J1 and J2 as shown in Fig. 5.
In 1ower portions of the vertical, whirling currents J1 and J2, the
vértical conponent F[err] of the centrifugal force F increases, and each
of the particles Pis unable to flow together with the exhaust gas because
both the increasdd showr ¢alFicpnpdnenay g exhmpiie, tthgasahis¢iangd Lioece F
and its own weight Wtend to nove the particles P downward and,

event ual | §#1 maebpafermed P aafsonseprhanst pirAn43fe @& intarmediateng
currents J1 and J2 of the exhaust gas and collects in the bottom of the
gas chanb&xhgnpst pipe 42B,@andy @ R3Es s RIRGatHet 29RhPBFR&FLANd sone

16 articles P cohere to for regates,of th articles, P as the
par ti ol os SEPPEBRIRA PRBAFRFEFES 20 Wfiey | PRgoLaPPeRt sbSives he 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 exampie, 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 Iin Fig. 8(A) or a guidé member 31 having a pyramidél 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



Since the aggregates of the particles P have masses greater than those of
t he“individual particles P and high centrifugal forces act on the
aggregates of the particles P, the separation of the particles P fromthe
exhaust gas is accel erat ed. Th#3 the particles P are separated
fromthe exhaust gas as the exhaust gas flows in the vertical, whirling
currents J1 and J2 in the gas chanber 22 and deposit in the bottomof the
gas chanber 22, and the exhaust gas not containing the particles P flows -
t hr ough t hism Gpieni BYL)3400henbeagei deinkbhbercdremdsn. t he exhaust gas
treatnment apparatus 11. Al t hough upper portions of the.vertical
whirling cur- r@&dtbought hbeekhuventigmshds dwany delsergbelle iguiils pwef-aces of
the bottomwalls 32 and 33 of the guide nenber 31 are able to flow

t hrough t HEexnacthi ey FALhf ateRtRli degerert Tarpigulatidy pabviowgdyes
greater than that of the -exhaust gas are unable to nove across_the _
vertical , WaR¥ | FRINSLP r 2Ats VACIQTORS fRr BPESLPLle o FOR TR i ghtt pdBticl es

not separated f t he exha as i noved near to ,the openin 4 by the

Dot T or ard R i penpodessPann’ Saal VRE ArdYerd O dtkantich By, B3, 7Y,

Lhrough te RSNdPSoeRdruise than'hS VEhYERe P A CaddBe 880 OREIEL O

without departing from the scope and spirit thereof.



particles P deposited and collected in the gas chanber 22 through .the
fl exi ble connecting pipe 29 into the particle contai ner—28.

17 : When the particles P collected in the pa
are disposed of, the valve 27A is closéft the valve Zﬂﬂlmmmﬁnlﬂugﬂmand
theh the gas contained in the particle container 28 and tf | @xi
connecting pipe 29 is replaced with an inert gas (N err] gas) by the gas
repl aci ng apparatus 60. When the gas is replaced with the inert
gas, the valves whataid Glaamedopened, and then the inert gas supply unit
60A is actuated to supply the inert gas (NJerr] gas) into the particle
cont ai ner 28 and lt.h&nf kaxeBhausvngest proces pingd By st@onsegparitsiing it he gas
contained in the particle container 28 and the flexible connecting pipe 29
is forced to floan BxbayRttdRs HeasmEEt meensppfed BB YaRUSLRB 9ula&ed/ of

the return line 60B into the front exhaust pipe 42 by the jnert gas. Thus,
the gas coitsiefegongected 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 fabi'icating system
into the exhaust gas treatment means;

the improvement <compris ing' 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. comp-rising:

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 gas 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



tshe p'érticl e coht ainer 28 and the flexible écrnnvcﬁ—ng—m—pe—%g—rs repl aced

262 of Che particle Containet 28 is d SIQﬁRéJﬂlﬂlﬁﬁlﬂfllﬂMﬂllﬂml e M

connecting pipe 29, and the valve 66 25 cl osed arfd di stonhected fromthe

return pipe 65. Since the inert gas (N err] gas) is sealed in the
particle container 28 thus separated fromthe particle separating
apparatus 20, accidental explosion or the like will not occur even if an

expl osi ve exttaist ggastreatmdmt hgahbehantidiase ramirinaspetemcdrimeqrad i cl e
contai ner 28 and hence the particles can safely be disposed of.

The parti diee aceandcopdu@Boratagwice fgbrheapangisysmen dy enpexbaudy gase

fol | owm ng procedure. The particle container 28 separated fromthe particle
separ at i ngiAsghargeud ine, iand aaynct iqroneads aprnentedet e tieneshpak @asor

waste disposal. An air
treatment means by a suction line to suck an exhaust gas from

the semiconductor device fabricating system into the exhaust gas
treaf;ment 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 dlscharged
into the gas chamber through the rear end of the front suction
pipe while the suction means is in operation so that the exhaust
gas flows in vertical, whirling currents in the gas chambex.

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

a particle container having a particle receiving unit



supply jig provided with a flow regul ating val ve, not shown, is connected
to the valve 27B of the particle receiving unit 28a of the particle
container 28. The air supply jig provided with the flow regul ating val ve
is capable of supplying air at a low ffow rate and of adjusting the oxygen
contentration of air. Subsequently, air is supplied at a |ow fl ow
rate into the particle container 28, nonitoring the tenperature of the
interior of the particle container 28. If the tenperature of the interior
of the padetakhablgtcidictid by adordnedtiisg pipetotacpaner it 1y disshavget or ed
until the tenperature stops rising, and. the flowrate of air is regul ated
or the oxwgén ofnthetpattibole cdeparatiing edpegmtus, the tenperature of the
interior of the particle container 28 does not rise at all or if the
tenperature ris¥alyvessdispesid Han theoparaiclst ddschasgeaunit| of the

tenperature, air is supplied continuously to fill up the particle
cont ai ner PaF8iglenseparating appasetas epd bh?tl?%‘rte’-‘i:l@ntr&icﬁéf" ipg Hadtbeen
filled up air e air plyjlglsrem)vedfromthe particle

cont ai ner °\g §heaﬁarf'l’1‘éﬂetﬁ%n%+ T e%e@eé?te‘-“?eéﬁbvé&df romthe particle
cont ai ner 28.- Thuy: ghe %grtlc es Pc i g#xpogscntandm
nenti oned above, al?\ I FEPRfAN PR %&&’é@% "gl%%/ ghfas concalne

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.

AR A



19 in this enbodi ment, the particle separating apparatus 20 is disposed
bet ieen the front exhaust pipe 42 and the back exhaust pipe 43 of the
exhaust gas discharge line 41, and the vertical, whirling currents JI and
J2 of the exhaust gas are produced i-n the particle separating apparatus 20 -
to separate the particles P fromthe exhaust gas, the exhaust gas

di scharge line 41, nore specifically, the back exhaust pipe 43 of the
exhaust gas discharge line 41, and the exhaust gas treatnent 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 wth the particles.
Therefore, particles contained in the exhaust gas can surely be separated:
fromthe exhaust gas and the gxhaust gas can efficiently be treated to
renove harnful gasses fromthe exhaust gas for an extended period of
operating time wthout inte#rgpting the operation of the sem conductor
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device fabricating system 1. Since the guide nenber 31 has the pair
of Bottomwalls 32 and 33 form ng guide surfaces, the two vertical,
whi-rling currents JI and J2 can be produced in the gas chanber 22 and
thereby tinme necessary for exhaust gas treatnent can further be reduced.
Since the gas that may expl ode containein 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

20 accidental explosion or thegel of e particle container 28. The
particles contained in the particle coOntainer 28 can safely be renoved
fromthe particle container 28 by using the air supply jig provided with
the flow regulating valve after the particle container 28 is separated

fromthe particle separating apparatus 20.
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Second Enbodi nent An exhaust
second enbodi nent according to the present
with reference to Fig. 6,
t he exhaust gas processing system 10 shown in Figs.
by the sane reference character
omitted to avoi d duplication.

has an exhaust gas treatnment apparatus 11
connected to

discharge line 41, a particle separating apparatus 20° connected

gas processing
I nvention w ||
in which parts |ike or corresponding

system 10'

lto

in a

be descri bed

to those of
4 are designated
be

and the3 description thereof will
?: I (§Ihe2§xhaust gas processing system 10
of an incineration system
a sem conductor device fabricating system 1l by an exhaust gas

to the

exhaust gas treatnent apparatus 11' by a front2@é@0 | pe - 46, and a suction

20" by a back gas
exhaust gas

rating apparatus
fth a particle

ar to the

Of the exhaust

device 51 connected to the particle separating{ app 5@%2?
pi pe 47. Particles (Sigerr] particles) produded by
treatnent apparatus 11' are renoved by the pafticlg sepa
20' . The exjjaUs—gas—proces ®i ng syst 1 ===
cont aj ner an d appadht s,
particle co i -t
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21 gas processing systemI|OP in the first enbodi nent. Mor e
concretely, the particle separating apparatus 20' is disposed between the
front gas pipe 46 formng a suction line 45, and the back gas pipe 47.
The particle separating apparatus 20' has a gas vessel 21 defining a gas
chanmber 22 for receiving a gas contalnlﬁb particles anddi scharged through
one endportion 46aof the front gas pipe 46, a guide nenber 31 disposed in
t he gas chanber 22 and connected to the suction device 51 by the back gas
pi pe 47. The guide nmenber 31 has bottomwalls 32 and 33 form ng guide
surfaces and provided with openings 34. Wien the gas is blown through the
end portion 46a of the front gas pipe 46 agai nst the guide nenber 31, the
gui de surfaces of the bottomwalls 32 and 33 deflect the gas so that the
gas flows in vertical, whirling F? d§F and J2 in the gas chanber 22.
Particles, such as SlCIerr] particles, produced by the exhaust gas
treatment apparatus 11' of an incineration systemcan surely

3% 34 21 3% | : 34 3% 34
ik . |

L .

(

| |

e T S |

e Gy ey S .y FPVL STS BT SN Mrhma St S it Ve . S
—

— e Gia bt e




and efficiently be separated and renoved fromthe gas by the particle
separ ating apparatus 20' wi thout the sem conductor device fabricating
system 1 bei ng stopped for an extended period of operation. The
exhaust gas processing systens in the first and the second enbodi nent may
be provided with a plurality of particled separating apparatuses |ike the
particle separating apparatus 20 for a further efficient particle _
separating operation. _ S 22 As
shown in Fig. 7 by way of exanple, a gas discharge line 41 may be forned
by a front exhaust pipe 42A, anFEnt rgedi gbe exhaust pipe 42B and a back
exhaust pipe 42C, and particle sed:r .ing§apparatuses 20 may be di sposed
between the front exhaust gas pipe 42A and the internedi ate exhaust gas
pi pe 42B and between the internedi ate exhaust gas pipe 42B and t he back

exhaust pipe 42C, respectively. Simlarly, two particle separating
apparatuses 20', for exanple, may be disposed on the
20
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gas discharge line 41. = Al t hough the gui de nenber 31 enployed in the
foregoing enbodinents has the two bottomwall's 32 and 33 form ng the guide
surfaces in a V-shape, the guide surfaces may be fornmed in any shape

provi ded that the exhaust gas (the gas) blown through the end portion 42a
(46a) of the exhaust pipe 42 (46) is calksed to flowin whirling currents.
For" exanpl e, the guide nmenber 31 may be provided with a single bottomwall.
formng a single guide surface, for exanple 32, to reduce the horizonta

di rension of the gas vessel 21. A gui de nenber 31 having a conica
gui de surface 32 as shomnﬂin Fig. 8(A) or a guide nenber 31 having a

pyram dal guide surface<32 as shown in Fig. 8(B) may be enployed. It is

al so possible to enpl oy*a jgui de nmenber 31 having a bottomwall 32 form ng
a horizontal guide surfacg_™nd to di spose the exhaust pipe 42 (46) with
its end portion 42a (46a) yended obliquely to the horizontal guide
surface of the guide nenbelr 31 asmshown ' '
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iMn Fig. 8(C to generate whirling currents. Al t hough the invention
has *been described in its pre- ferred formwth a certain degree of
particularity, obviously many changes and variations are possible therein.
It is therefore to be understood that the present invention may be
practlced otherwi se than as specifically/described herein without
departlng fromthe scope and spirit thereof. What is
clainmed is: 1. In an exhaust gas processing systen1conpr|5|ng

an exhaust gas treatnent ,oeans of a dry systemor a wet system connected
to a sem conduct or device fabricating system by an exhaust gas di scharge
| ine, and a suction nmeans conne t exhaust gas treatnent neans by
a suction line to suck an exhaust gaS frdmthe senm conductor device
fabricating system '

21 . ' 21



i nto the exhaust gas treatnent neans; the inprovenent conprising
a particle separating apparatus capable of separating and renoving
par ti cl es contained in an _exhaust gas fromthe exhaust gas and di sposed
between a front and a back exhaust pipes form ng the exhaust gas discharge
line, said particle separating apparatusgconpri sing: a gas vesse
defining a gas chanber for receiving the exhaust gas containing particles
and di scharged through a rear end portion of the front exhaust pipe; and
an exhaust gas gui de nenber disposed in the gas chanber and havi ng gui de
wal I s defining an internal space and provided wth openings by neans of
whi ch the internal space conmmunicates wth the gas chanber, the.guide
wal I s of the exhaust U|g§ nber bei NggEho S@a agst 0 guide the
exhaust gas di schar Egafét he as chanber h[ﬁh Q‘ue ear end of the
front exhaust pipe while the suction neans is in operation so that the
exhaust gas flows in vertical, whirling currents in the gas chanber

2. In an exhaust gas processing systen1conpr|3|ng an

43(47)

—42a(46a)
|~ 42(46)
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exhaust gas treatment means of an incineration systemconnected to a
senmiconduct or device fabricating system by an exhaust gas discharge |ine,
and:a suction neans connected to the exhaust gas treatnent neans by a
sucti on line to suck an exhaust gas from the sem conductor device
fabrlcatlng systeminto the exhaust gas 9treatnent neans; t he

i nprovenent conprising a particle separating apparatus capabl e of
separating and renoving particle in the exhaust gas fromthe
exhaust gas and di sposed betmeen?g fftﬁnt d a back suction pipes formng
the suction line; said particle separating apparatus conprising: a
gas vessel defining a gas chanber for receiving an exhaust gas containing
particles and di scharged through a rear end of the front suction pipe; and
an exhaust gas gui de nenber disposed in the gas chanber, and having guide

wal | s defining an intex i ded —~#t-tRropeni ngs by neans of
whi ch the internal spac onmmuni cates wth the chanber, the guide
wal I s of the exhaust gas (de nmenber being f d so as to guide the
exhaust -gas di scharged :
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into the gas chanber through the:-rear end of the front suction pipe while
the=suction neans is in operation so that the exhaust gas flows in
vertical, whirling currents in the gas chanber. 3. The exhaust .gas
proquS|ng system according to claim 1 further conprising: - a
particle container having a particle red6iving unit

26 det achably connected by a connecting pipe to a particle dlscharge
unit of the particle separating apparatus, val ves di sposed in the
“particle discharge unit of the particle separating apparatus and the
particle receiving unit of the particle container, respectively, and

a gas replacing neans for replacing the gas contained in the connecting
pi.pe and the particle container with an-inert gas to replace the gas
initially contained in the particle container wth an inert gas to seal

the inert gas in the paukfé&b ntai ner PPy
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before separating the particle container fromthe particle separating.
apparatus for the disposal of the particles contained in the particle
<ont ai ner.

ABSTRACT OF THE DISCLOSURE
EXHAUST GAS PROCESSING SYSTEM

An exhaust gas processing system is provided with a
particlesepafatingapparatuscapableofsepératingand:emoving
particles contained in an exhaust gas from the exhaust qas,. and
disposed between a front and a back exhaust pipes forming the
exhaust gas discharge Lline. jThe particlé separating apparatds
‘comprises a gas vessel defininq 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 disposéd in ghe-éas chamber and having guide walls
defining an internal space and provided with cpenings by means -
of which the internal space communicates with the gas chamber.
The guide walls are formed so as to guide the exhaust gas
discharged into the gas chamber through the rear end portion of
the front exhaust pipe so that the exhaust gas flows in vertical,
whirling currents in the gas chamber. & particle receivingunit
of aparticle container is connected to a particle discharge unit
of the particle separating apparatus. The gas contain.e”d. in the-

- particle container is replaced with an inert gas by a gas
replacing apparatus before sepafatinq the particle éontainer

from the particle separating apparatus.

(Figure 1)
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