30 Decenber 2005 1 DESCRI PTI ON EXHAUST GAS PRETREATI NG METHOD AND EXHAUST
GAS PRETREATI NG DEVI CE AND DEDUSTI NG DEVI CE USED THEREE(OR, érﬁﬁ%ﬁwb L FIELD
The present invention relates to exhaust gas pretreating et exhaust
gas pretreating device, and dedusting device used therefor, and nore.
particularly to nethod and device effective for pretreati ng exhaust gas
used in production process or filmformm ng process of nodul es of _
sem conductor or liquid crystal display. 10 BACKGROUND ART Hitherto, gases
used in filmfaorm ng process of nodul es of sem conductor or liquid crystal
di splay include, for exanple, silane (SiH4) and ammonia (NH3) for formng
a film and fluorine gas for cleabDBSCRIPTION or m ng gases such as sil ane
and 15 ammoni a (or conbusti bl e gases) can be treated, for exanple, by

pl asma di scharBXKHAUSE GASHRRBEREATING MSTHOD AND EXNAUSTGASa
substrate, while cleaning gases such as NF3 and fluorine gas (or
cormbust i on BBETREABINGIEYICEMAND DERIISHING REEVIGEGSED THERBROR dual  Si
in the chanmber to out of the systemin a formof SiF4. Such exhaust gases
containing filmformng gas and cleaning gas are 20 sequentially treated

roanesi neRHeRRTAL PR BEoE T St hge. of “the-vacuam chanber Jof 151 m 1 orm ng
pr et reating. ngreamg’ipmrgfé?@s tafeixil Hhasaictiononpmoeed ndbars
i Fa.r ondir Ricthealle ics B0 Bl oo B (eustRerine Pord budobBElifer
2005 method and device effective for pretreatmg exhaust gas used in production process
or film forming process of modules of semiconductor or liquid crystal display.
10 | | |
BACKGROUND ART
Hitherto, gases used in film forming process of modules of semiconductor or
liquid crystal display include, for example, silane (SiH,) and ammonia (NHj) for
forming a film, and fluorine gas for cleaning. Film forming gases such as silane and
15 ammonia (or combustible gases) can be treated, for exaniple, by plasma discharging
in a chamber to form Si film or SiN film on a substrate, while cleaning gases such as
NF; and fluorine gas (or combustion assisting gases) can bc? treated by discharging
the residual Si in the chamber to out of the system in a form of SiF,.
Such exhaust gases containing film forming gas and cleaning gas are
20 sequentially treated so far by combustion type pretreating means and cleaning type
‘dedusting, means installed in the post-stage of the vacuum chamber of film forming
device as shown in Fig. 5. | |
In the pre-stage of the combustion type prefreating means and immediately

after the vacuum chamber, means for rembving SiF, from the cleaning exhaust gas

25 isoften in_staﬂed. This SiF, removing means is provided near the gas discharge port



2 fromthe filmformng chanber, and is designed to supply water to the
exhaust gas, and catch and collect SiF4 as Si02 (sili %6) and f 0tsher
filter to renove the SiF4 from the exhaust gas system REETRE L %0n type
pretreating neans of exhaust gas, conbustible gas and 5 conbustion
assisting gas are oxidized by conbustion, and chem cal reactions as shown
in formulas [1] to [3] are induced. 10 SiH4 + 202 -> Si 02 + 2H20
....................... [ 1] 4NH3+702~4R02+6H20 .....................[2]
2NF3 + 202 --> 2N02 + 3F2 ... ... ... . . [3] Further, in cleaning
type dust collecting neans, the conbustion gas is neutralized in water
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i s caught and collect aci di'c corponent’s ar e 'sepafat’ed
as wast e landueatth &3 éollect SIFYRY S0, RARENPAAC Fitnd 1B T AbYE 'S roh02
catching and collecting 15 neans;, ‘subsequent piping, cleaning type dust
col | ecti ngharexlinest gtkystgagequent  piping, thereby leading to closure of

pi ping and clogging in the cleaning device. Hence, frequent washing of

cl eani ng typeldesinstibraypd preteanagandai PFxheast g oniitiblopaslagdni ng
of precipitates, hydrofluoric acid I's used, and due attention to  safety is
neededs Besinbestiomwssisting gasiare okilizgd dyacshmbustivng nadcehentioe]l epetiohs ag 20
rate of the process is |owered. The invention is devised to alleviate

mai nt enan8kOWm ik forandas fhjrte{3] arthénducaflet y of the works in the pretreating
process of exhaust gas generated in production device of sem conductor or
liquid cryst ablBot @l suei2as2H@m f oF i 1ig "devt te.* 25 PLICLOSURE OF THE

| NVENTI ON 30 nb 200 : :
| 30 IREE P90, 2UNO, + 6H,0 - vvevvvvmeereenss 2]
QNF3 + 202 — 2N02 + 3F2 ...................... [3]
10 _Further, in cleaning type dust collecting means, the combustion gas is

* neutralized in water containing alkali, and cleaned and dust particles are collected,
and SiO, is caught and collected, while acidic components (NO,, F,) are. separated
as waste liquid. |

So far, however, prec'ipitate.s are generated in the Si0O, catchinlg,r and collecting
15 means, subsequént piping, cleaning type dast collecting means, and s'ubsequént
piping, thereby leading to ciosﬁre of piping and clogging in the cleaﬁing device.
Hence, frequent washing of cleaning type dust collecting means and piping was
required. For cleaning of precipitates, hydroﬂuorié acid is used, and due attention to
safety is nceded. Besides, owing to such cleaning and maintenance, the operation .
20  rate of the process is lowered. |
The invention is devised to alleviate maintenance. works and improve the
safety of the works in the pretreating process of exhaust gas generated in production

device of semiconductor or liquid crystal module such as film forming device.

25 DISCLOSURE OF THE INVENTION



3 The present inventors analyzed precipitates in the exhaust gas
pretreating process, and mainly discovered cal cium si Eb‘f%]::ler% ereriéj(g)s( CaSi F6)
in the process after the cleaning type dust collecting means, and mainly
det ect ed ammoni um silicofluoride ((NH4)2SiF6) in the process fromthe film
form ng device to the conbustion type pretreating nmeans. As causes of such
precipitates were searched, calciumsilqcofluoride is disclosed to be
derived from Si 02 contained in exhaust ‘gas and conbustion gas, -

hydr of l uori ¢ acid generated during conbustion, and cal cium contained in
cleaning water and process water. It was found, Ammonium silicofluoride was
derived fromTHO ppeddt ifvelitels bRdlySed@Grbeiplthtes iANfhed BXRMsE g&gzpﬂeﬁeseiﬁgust
gas. These precipitates are Si 02 contained in exhaust gas, and the

f ol | owi ngprotessd hﬂ@%MIWdEb@@ré&dalchﬂntéiﬂ@ccﬁhﬁﬁMer(t@M& ifluhé peeddse alieng
means, Si02 is not caught and collected efficiently but is left over

i nsi de, ahd icleanieg piypestdage afllettieg omdnystamh mpidy pdekecedt iangmonams, the -
Si F4 renovi ng neans does not function 15 effectively, and Si 02 produced by
chemi cal sibeafliardem((NHabids) iis thot preesh tframdthe ciilth eormihg wefiae entthy but
| eaks out into the exhaust gas. In particular, in the cleaning type dust
col | eét i rRPIMRESHION typepretieating meensf Si 02 in particle size of about 0.1 to
1 [.umare Iizgsely to be left over, and the dust collecting rate was qnly

about 50% | ¢rusee ofy uekstpIgeipliaiesaierg prasehess calgnpy istlienflugridesiis

type. duSIEgPraLid HE AR oM SR 2 Eergnek i XYL SAbASY | GRRyn B,
L RIS oL 2 R e 38 A e ARG ™
Fnvent or S SEATE Bratie WsRT 1P ek EPaFH g mse S i Rilaet® e TP IRED 50
Decenger S%@Q;:’hydroﬂuoric acid (HF), and ammonia gas in exhaust gas.

. These precipitates are SiO, contained in exhaust gas, and the following
findings were obtained: in the cleaning type dust collecting means, SiO, is not
caught and collected efficiently but is left over inside, and in the pre-stage of the .
conibustibn type pretreatiﬁg means, the SiFy rgmoving means does not function

15  effectively, and SiO, produced by chemical reaction with water is not caught and
collected sufficiently but leaks out into the exhaust gasr. In particular, in the
cleaning type dust collecting means, fine particles of SiO, in particle size of about
0.110 1 pufn are likely to be left over; and the dust collecting rate was only about

- 50%.

20 in the exhaust gés treating process, comprising the Si removing means
immediately after the film forming device and the cleaning type dust collecting
means immediately after the combustion type pretreating means, the catching and
collecting function of Si components (SiHy, SiFy, SiO,, etc.) is found to be not so
effective as expected, which was a great .surprisc for those skilled in the art. The

25 present inventors found promotion of generation of precipitates due to high Ca




4 concentration in the process water, and detected residue of Si conponents

for the first tine. Hence the inventors discovered th he pro of
the prior art can be solved by installing dedusting (%tgvé%cgf%ﬁégﬁ@?n t he

pre-stage of the cleaning type dusts collecting neans. The inventors al so
found that the problens of the prior arj can be solved by sustaining the
I nside of the piping fromthe filmformng device to the conbustion type
pretreating neans at a tenperature not formng precipitates in these
areas. Accarcghtrgtidw im the psdcess petdr, ahdtdeteqied sesidud of 8 icomponthar for ithe

provi ded an exhaust gas pretreating method, being a pretreating nethod of

exhaust gfsstéiomt.ai ning Si conponents conprising: a combustion treating
step of exhaust gas,, a step of introducing the conbustion exhaust gias
gener at ed byHebehihet ingentors disconsned ihatdhe ppehiemg of she prion adf canderuselved

means, a dedusting step.of intrqQducing . a plurality of gases different in
appl i cat i B 1stRiing fladusting §icvieR) meansin Hee H&ﬁ@gwgﬁh@@iqmm&@% usts

i TS TN SRR bl .
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step of thggdeducting neans, the plurality of gases different in
application are introduced from outside through the passage section, and

gas flow is ApgirdRit fo filte aspct bl ehdprebéift ihibhtfin, tikerdig pRIvidaBas eghanst
gas pretreating method, being a pretreating method of exhaust gas containing Si
components comprising:

a combustion treating step of exhaust gas,

a step of introducing the combustion exhaust gas generated by combustion
treatment into a passage section of dedusting means,

a dedusting step of introducing a plurality of gases different in appliéation from
outside of the dedusting means when dedusting the introduced combustion exhaust
gas containing Si components by the dedusting means,

a step of discharging combustion exhaust gas dedusted in the dedusting step,
and |

a cleaning step of washing the discharged dedusted combﬁstion exhaust gas in
Watef. 7

A bag ﬁlter may be used as dedusting means in the dedusting step.

The dedusting means may have a filter in its dedusting route, compressed gas is
supplied to the filter in the dedusting step of the dedusting méans, the plurality of
gases different in application are introduced from outside through the passage
section, and gas flow is applied to the outside of the filter to direct the dust

discharge side from the near the filter surface.



di scharge side fromthe near the filter surface. 30 Decenber 2005 5 At

| east in sets (mbeing an integer of 3 or nore) of dedlé tdng e may be
provided in the dedusting step, and are used by changi g OVEINPEY at the
dedusting step is realized by at |east one deducting (device) neans that
the dust collecting step is realized at nost (m1l) sets of dedusting
(devi ce) neans. The gas dedusted in the dedusting step may be di scharged at
an air flowrate depending on the discharge pressure of the gas. The water
~introduced fAt leastansetg (knbeing &l faegarps3 ep nigay) bé dedustingaireano mayvied er  of
hardness of up to 0. The exhaust gas introduced into the conbustion
treating Imoet!{;ddy the dedustimignstep, and aretusap byathangingosver sorthattherdedigtingt es
possible to be generated in a pre-stage of the conbustion treatjng_ step.
Accor di ngstep inreadized dyagipisast efe deduging tdavi¢a)vimpansothat tthe rdust soedingled an

exhaust gas pretyeatjng nethod, being retreating nmethod of exhaust gas
cont ai ni nYeIs 1@81’(%"6*1 ﬁﬁ%%ﬁ%@i%oﬁ%ﬁéﬁn&?&ﬂl@gﬁﬁ?%ng conbustion gas
Com or b T SRR BT 1 S Bedie 65 AR UGBt o SRS e
removi ng t particl gnt ai ni ng_Si~.f rom conbusti on exhaust gas

gener at eﬁ%@n@mtﬁ??ﬁs@ﬁggﬁ%ﬁ%@e%g}e&%the exhaust gas introduced into
t he conbusti ti i 1 1L.0g
preci pi  at oo LR HBPIRLEP S clo B S Glaring MAERAY 2 P08 b
treating wiPof ReaRESI S @ @ third aspect of the present invention, there

is provided an ~exhaust das pretreating device, being a pretreating device
of exhaust QR exhaust gas introduced into the combustion treating step may be sustained

at a temperature not forming precipitates possible to be generated in a pre-stage of

the combustion treating step.

According to a second aspect of the present invention, there is provided an
exhaust gas pretreating method, being a pretreating method of exhaust gas
containing Si components comprising;

‘a step of discharging combustion gas containing Si components from a film
forming device, .

a combustion treating step of burning the discharged exhaust gas, and

a dedusting step of removing dust particles containing Si from combustion
exhaust gas generated by combustion treatment,

wherein the exhaust gas introduced into the combustion treating step is
sustained at a temperature not forming precipitates pd_ssible to be generated in a pre-
stage of the combustion treating step.

| According to a third aspect of the present invention, there is provided an
exhaust gas pretreating device, being a pretreating device of exhaust gas
containing Si components comprising: |

means for combustion treatment of exhaust gas,




contai ning Si conmponents conprising: means for conbustion treatnent of
exhaust gas, 30 Decenber 2005 6 deducting neans for re | ng dust particles
containing Si from conbustion exhaust gas generated b meeh HY°
treatnment, and said dedusting nmeans including a passage section in which
the combustion exhaust gas is introducgd, a housing holding a filter for
dedusting the conbustion exhaust gas introduced fromthe passage section,
i ntroduction passages for introducing a plurality of gases different in
appl i cati on dedustihgenbanssforgreéhmaving tdust pattiilee coatathiag dSis fronokbabukticn
section for collecting the renoved dust in the housing, cleaning neans for
washi ng t ¢rehavsiogastgenerated by combustivmtreatnggad, and water. A bag filter may be
used as dedusting means in the dedusting step. The dedusting nmeans of the
bag filter nyd h%ol@sfmg imeans ingluding Bopassage scadomdg whidh e combuptiony
conpressed .gas to the filter, and.m .S0 hgve gas_ iptroduci ng  nmeans for
appl yi ng et gasoly WOdHféechﬂ ng&%ﬁhagf& ﬁi/té"r %trodfafusaeg the, sogphustion
di sch [ f he fil f b f ti

i scharge_ ,side fromnnear ilter surface wa assage section
for intr oﬁﬂ’@}lgtg &as b‘?tfﬂ‘ﬁ\cp{ly%&fn g%e?aﬁﬁagf’e?m nﬂéf&ﬁuP@afi B*H‘Sgg??m or
out si de. Sti n t. | t i.n sets bei.n n_integer
of 3 or nbRosHE8h clftelRAGT ks, T, i SPMlsr B B AL HORER g Bl o
t hat the t] IS i t] and
Lhat (e diRgeL i dRkRiebu B SoP Koot BARE OBV AR 3L U MRS
dedusting Meagsmind Bfeaﬁ@&"&rwhﬂﬁ%%%&‘éhufs&rd éan%\mﬁ%ﬁ éxﬂa%ﬁ?ﬁ £k Step may
be pure water or “water of hardness of up to 0. The exhaust gas.pretreating
devi ce may fmwgqnt@wwﬁsmdu@fmgnﬁaasMﬂ&dédagﬁﬁgbﬁp:st gas

i ntroduced into the conbustion treating neans at a tenperature not formng
preci pi t at esThpodsdistiagtmedin glethertaigelittrmay iaved filker of tHeh@ueooDuss ban
filter to supply compressed gas to the filter, and may also have gas infroducing
means for applying a gas flow to the outside of the filter to direct the dust discharge
side from near the filter surface, by way of a passage section for introducing a
plurality of gases different in application from outside.

The dedusting means may have at least m sets (m being an integer of 3 or more)
of dedusting means, and they may be used by changing over so that the dedusting
step is realized by at least one dedusting means and that the dust collecting step may
be realized by at most (m-1) sets of dedusting means,

- The water introduced for cleaning in the cleaning step may be pure water or
water of hardness of up to 0.

The exhaust gas pretreating device may further comprise means for sustaining

the exhaust gas introduced into the combustion treating means at a temperature not
-forming precipitates possible to be generated in a pre-stage of the combustion

. treating means. |
- The exhaust gas pretreating device may further comprise exhaust means for
varying the flow rate depending on the gas pressure discharged from the dedusting

‘means.



treati ng neans. The exhaust gas pretreating device may further conprise
exhaust neans for varying the flow rate depending on th as. pressure

di scharged fromthe dedusting neans. 30 Decenber 200539%/2%66‘P@W@5to a
fourth aspect of the present invention, there is provided an exhaust gas
pretreating device, being a pretreating;device of exhaust gas containing

Si conponents conprising: discharge neans for dischargi ng exhaust gas
containing Si conponents froma filmform ng device, conbustion treating -
means for buAocordingheo exfaurtt agget difsthHeapgsentbineatidn, dicse Hiangevidednan
deducting neans for renoving dust particles containing Si from conbustion
exhaust cexhagsingasaqireticiting: dentios thedmg & prefreating davice ofaxdmusbgasasitainigg t he
exhaust gas introduced into the conbustion treating neans at a tenperature
not f or m PigFQRAICHEs CATBRIISIBES| bl e to be generated in a pre- stage of the
conbustion- treati ng means. According to one exanpl|le enbodi nent, since dust
particles c ﬁ&»aﬁ%gwsns donpispharemng pEhaush 8% QONIAINIRG SY SQINPONSBISHAB Br by

dedusti ng.neans,. and t herefore deposition of precipitates is suppressed by
the cl e%mgo@?‘ggragymﬁeans. Hence, the process or device is operated

stably, and LN C rKel S L eviated, Further he ¢l gani ng step
may be exec u{ogxga %%hoﬁ?m&pztﬁ%gfog ]H%glg,&ﬁ% r%hg?é{cg@amsﬁb%ﬁeﬁy s@ypusi ng
a bag filg; | edusting step or dedusting neans, fine SiQ2 particles
of agout %@Pa{r%e@%‘%n%ay be caught and collected efficiently. Further, in

the step of @aﬁkﬂh{% QMR & Serddvaip dust Phﬁf&é c@ﬂtaﬁﬂi?é giggoﬁ‘é‘o%ﬁstﬁérpw in

addition to suppl’y of conpressed gas, fine dust par oating In the
at nospherexhhiistidag generated by combustion treatment, and :

means for sustaining the exhaust gas introduced into the combustion treating
means at a temperature not forming precipitates possible to be generated in a pre-
stage of the combustion treating means. According to one example embodiment,
since dust particles containing Si components are removed in the dedusting step or
by dedusting means, and therefore deposition of precipitates is suppressed by the
cleaning step or means. Hence, the process or device is operated stably, and the
maintenance work is alleviated. Further, the cleaning step may be executed without
spending a huge volume of cleaning water.

By using a bag filter in the dedusting step or dedusting means, fine SiO,
particles of about 0.1 to 1 pm may be caught and collected efficiently. Further, in
the step of shaking down dust from the filter, by applying the gas flow in addition to

‘supply of compressed gas, fine dust particles ﬂoaﬁng in the atmosphere in the
dedusting means may be effectively collected and discharged by the compressed
| gas. Moreover, by applying the gas flow, the inside of the dedusting means is
© replaced with atmospheric gas, and an atmosphere for smoothly catching and
collecting dust particles containing Si components is formed. By discharging at an

air flow rate suited to the discharge pressure of the gas after dedusting, an




dedusting neans may be effectively collected and di scharged by the
conpressed gas. Mreover, by applying the gas flow, t | nsi de t he
deducting neans is replaced with atnospheric gas, andggpeﬁ?rﬁggrp:ﬁ{gﬁe for
snoot hly catching and collecting dust particles containing Si conponents
is formed. By discharging at an air flgwrate suited to the discharge
pressure of the gas after dedusting, an 30 Decenber 2005 8 appropriate

di scharge anmount dependi ng on the pressure loss is assured always in the
dedust i ngapptreprigie discinasge hmouhe depaating @nsthe pressune boss, is lgswrsd rgwayeami ng
water ranging frompure water to water of hardness of up to 0, generation
of preci pibcaledustingstep of mgass. conponents is suppressed in the cleaning
step or neans or subsequent step or neans, and stable operation is
realized, sollxthgicleaning,sfeposmaeans, iy URingagleung waben TANgMNE EeBopiewated one
exanpl e enbodi rre%]b,%inhe éﬁhaus gas introduced .in the conbystion process
step or ri@aM3ter e SFNRIGURO . BRFHRHOR OF BrasH e GRS e PQINPRRERdS

possible to be forped.in . a pre-stage of the conbustion treating st or
means, - arkd JYBREE Brits b §RD 3T utens Rt ELcal SEBgHeHS nf SIS
exhaust [.Dj ’ | ded . o.the:c 1L.OQN: ating step or
nmeans, Sg(ﬂfeﬁ%@é)rgisg‘?g%, Q@@i@éﬁ%ﬁgﬁn&er ‘gr%ﬁ‘ﬁg%%%ﬁﬁlé@é e executed. The
bag filter o e .0 e i y u ! S:
cont ai ni ng é@@@%&%‘ﬁ%& g’f l_r?eg%lg)r% IC etﬁ tfsn?rz%ﬁ?lll% %%Sr ?@%{)ﬁhgdre,a lanb(gltlﬁ 0.1
to 1. gn)chﬂ%?tibﬁgll)fd&ew%te_,w%Shiéaanis_télﬁtsﬁﬁ&i et é%m;%?étﬁrce PN OF
THE DRAW NGS Fi g. I's a drragram expl ai ni ng exhaust gas pretreating device
and exhaystcigaates BossibRA0 B fomidtPh 8fpréRfgervfant icombustion treatifgatéh agr am
showing a bag filter of the invention, Fig. 3 is a schematic diagram of
exhaust gaears; ehd gghengod e fi mecipitates etdinthgofiet@npenkresrio dicrexiiaust gahe
invention, Fig. 4 is a schematic diagram of

piping may be avoided up to the combustion treating step or means, so that a stable

exhaust gas pretreating step may be executed.
The bag filter of the invention may effectively remove dust particles containing
Si components of fine particles size (in particular, about 0.1 to I pm) floating in the

housing of the bag filter.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a diagram explaining exhaust gas pretreating device and exhaust gas
_ pretreating method of the invention, Fig. 2 is a diagram showing a bag filter of the
- invention, Fig. 3 is a schematic diagram of exhaust gas pretreating device in a
“second preferred embodiment of the invention, Flg 4 is a schematic diagram of
exhaust gas pretreating device in a third preferred embodiment of the invention, and

Fig. 5 is a diagram showing a conventional exhaust gas pretreating step.



exhaust gas pretreating device in a third preferred enbodi nent of the
invention, and Fig. 5 is a diagram showi ng a conventi ex?auiéggas
pretreating step. 30 Decenber 2005 9 DETAI LED DESCRI PTI o5 FERRED
EMBODI MENTS Preferred enbodi ments of the invention are described in detai
bel ow. The exhaust gas pretreating nmethod, exhaust gas pretreating device,
and 5 dedusting device of the inventiongare applicable to exhaust gas
containing Si  conponents. Such exhaust gas is generated in the
manuf act uri ng process or device of sem conductors or liquid crystal

nodul es,- particularly in the filmformng process or filmformng device.
Therefore, the exhaust gas pretreating nethod, exhaust gas pretreating

devi ce, and dedusting device of the invention are preferred to be applied
10 i n sucEFAHR DIESCRIPTEONIOF THE PREFERREDEMBODIMENTS particul ar,

obvi ous effects will be obtai ned when applied in exhaust gas generated in
t he vapor phaBreferedpemboidimens of desinventimy areadestribddin ¢dtad beld/D or t he
like. (Preferred enbodinment 1) Fig. 1 is a schematic. diagram of exhaust
gas pretreati hBe dusiave gasl prieating gaethods ephaustegas petpeatings device,a and
prefe;{ed embodi ment, of the invention. A pretreating device 2 conprises
combust i ofle -W&gﬁ@’l%ﬁst@, Ipeaion; ay epplicabdy treexiaust gaancorshining 159
nmeans 44. Fig. 1-shg a§€§nufa0turing dévice of thin filmor the |ljke in
whi ch t hi SOBPRRGNLS;: | \F,’:gh GEUGUSE 8RS 1§ geicanted dn dhe manyBrciuring paocesp et devigal | v
it is afi}mformng device.of plasma, CVD in,thi referred enpodi nent. 20
The conbug{ ?%’N"?ﬁ%‘h‘g‘?ﬁg"fm Cﬁﬁ;f{i modyies, é’&“ﬂﬁiﬁ%&k P\‘ba}? éiﬂl B8 BFRSEst i on
devi ce. , i bl S, en LS S |ied fromoutsi and flanme is
Suppl ed Oy hing, ey, TRAVARE, IR SRR £ nrelohdin Biind Bhabe g e
and oxi di gegeat, Ndhcet t Liaon tr ' ns;.4, as
ond, o1 et Ulico OPBLAARE e e 106 BT A bR A% TR BBUe
amonia, ﬁmﬁ‘_éﬁ Iprétss 8F devicBNdn the film forming process, in particular, obvious effects
' will be obtained when applied in exhaust gas generated in the vapor phase
deposition process or device of CVD, plasma CVD or the like.
(Preferred embodiment 1)
Fig. 1 is a schematic. diagram of exhaust gas pretreating device and exhaust gas
15 pretreating process in a preferred embodiment of the invention.
A pretreating device 2 comprises combustion treating means 4, dedusting
- (device) means 14, and cleaning means 44. Fig. 1 shows a manufacturing device of
thin film or the like in which this pretreating device is installed or disposed, and
specifically it is a film forming device of plasma CVD in this preferred embodiment.
20  The combustion treating means 4 is realized by a known oxidation combustion
rdevicc. As combustible gas, oxygen is supplied from outside, and flame is supplied
by a burner or the like, and exhaust gas components are burned and oxidized at high
temperature. In the combustion treating means 4, as mentioned above, exhaust
gases of ‘various combustible gases (Silanc, ammonia, phosphine, etc.) and

25. combustion assisting gases (mitrogen trifluoride, etc.) produce oxides of




25. conbustion assisting gases (nitrogen trifluoride, etc.) produce oxides
of 30 Decenber 2005 10 corresponding elenents such as .5 Q2 i1 or
NO2, or water or fluorine, etc. Therefore, conbustion:gkﬁ%ﬁéﬁxﬁgéﬁ%ontains
t hese conbustion exhaust gases aside fromparticles of S 02 and others.
Conmbusti on exhaust gas di scharged fromthe conbustion treating neans 4 is 5
I ntroduced into the dedusting (device) neans 14. The dedusting (device)
means 14 may be realized by various khBwn dedusting devices. For exanple,

Ao
centrifu t r e d it C nd the bag
fiiter | conespRAnE AbmeR Wi Ry, SR O7%a) ior) 80,°BE Bk BT eIl C o
dust re ' f . fi rticles. of about 0.1 to 1 .m 10 Varigus
et hods. alerRioRsr b Rsion SheBR bas e i, A% Cautsrs® Grfusmios® YES: e
met hod of aking down.dust rticles fromthe filter, nmechanical vibration
system gﬁi@\ﬁéﬂbﬂﬁﬁgﬁgﬁ%‘%ﬁﬁf&ul trasoni c cl eaning system reverse jet
system and pulse . air stem are known,. and, a proper system may be .
sel ect ed depéprfﬂ}lﬁ‘&"&’i* EXIRUSHERY G'ﬁc%g\%lﬁwl]tff%@%Fgmggsql‘?lk cating mgans ddsar, a
pul se_air. systembag filter .is 15 preferred. Fig. .2 shows a preferred
exanpPe d?‘tr%‘i‘bceﬁ]i ipfQthe; dedysting {deviee)means, n@h@%@dqug\gaqqeygcefﬁ@agg lde air
system bgg f.'blter _co(ﬂ]%ri ses a housing 16 for holding filters 18, _a top
pl enum 207%% 8i galze by variqusnknown (dedusiine depiges. dfor peamplas cerfrifugal a
dust collecting section 30 disposed in the housing |ower part. The
dedust i ngeparatare sgrubber, madnbag Ailisr aancbe moedht arsh thenbhg ddéergiaspardeddady means
40. Inside the housing 16, a plurality of filters 18 are installed, and the
filter 1@r¢fsrreds Jche Bagafikicn israspeeially thighe in dnss removing effectod finpupirtigles 6

communi cates with the inside of the top plenum 20 by way of a tube sheet
21. At aohebentdylgedinmon of the filters 18 in the housing 16, there is a

passiig ¢ Various methods are known hitherto as the bag filter. Usually, depending on
' the method of shaking down dust particles from the filter, mechanical vibration
system, backward washing system, ultrasonic cleaning system, reverse jet system,
“and pulse air system are known, and a proper system may be selected depending on
the design conditions or the like. In particular, 2 pulse air system bag filter is
15 préferred.

| Fig. 2 shows a preferred example of bag filter to be used in the invention.
Usually, the pulse air system bag filter comprises a housing 16 for holding filters 18,
a top plenum 20 provided in divisions in the upper part of the housing, and a dust
- collecting section 30 disposed in the housing lower part. The dedusﬁng (device)

20 means 14 of the invention includes gas feeding means 40.

Inside the housing 16, a plurality of filfers 18 are installed, and the filter 18 is
usually a cylindrical tube. The inside of the housing 16 communicates with the
inside of the top plenum 20 by way of a tube sheet 21. |

Ata holding position of the filters 18 in the housing 16, there is a passage

25 section for introducing the combustion exhaust gas to be treated supplied from



25 section for introducing the conbusti on exhaust gas to be treated

supplied from 30 Decenber 2005 11 outside. The passag ctiaqn S
opened when introduci ng exhaust gas, and is closed m%?sﬁ%%ﬂ@%ﬁgia%% dust .

The top plenum 20 is provided by way of the housing 16 and tube sheet 21,
and communi cates with the inside of the housing 16, and a cleaned gas is 5
i ntroduced through the filter 18, while a conpressed gas can be introduced
into the filter 18. That is, it conpridés a discharge unit 22 for

di schargi he eaned gas ..deducted by,t filter 18, d | et device 24
of corrpre‘ggt%1 e'gaﬂlef %@%sagﬁeseﬁl?q glfg?pe v '%W&?%%Fgﬁ%?i S’oiﬂéﬁé%l |
whil e the exhaust gas is introduced and is being dedusted, and is cl osed
when shak§lasedowhen shaking dowardusf.et device 24 of 10 conpressed gas,
conpressed gas (conpressed air) is supplied fromoutside. A pulse valve is
provided in thee Wppplepupnd® és provided byripax of she Jausingid and tuhsnghest 284 gas
is instantly suppli.ed intg the filter 18 by opening and. cl osing of the

pul se valde commymigates Jvith Jhghingide ofothe, h%@sl-ng.sf’@earéﬂ a eleaped i gas 18 i s

oget 'if_iffhﬁph%%ﬁ%‘f@f#ﬂ@oﬁiﬂ%gﬁég&@é CORprERSBAESH CAn beCREONUGE e of
docr ogsn rtirnt oG85, i AnbARR S hiies St 77 son BieghSling s e BSFER
Cecti on ARuBEly, B HEIR AR ¥ iéulebl® 2604 MhBlstelfe il 8BS 100 e
Cont ol - Usual 1 oSrarkP [BRERE is UpelAaFIe Ih ERNRs! Bos T uRBANEA Al is |1

di Scharge;e&eg:Hbaﬁstéﬁ,lérﬁl KER[Ed ‘Wﬁérﬁsﬁﬁl&n%\nmﬁh% ﬁi"ﬁ?:ﬁiit 8&dcd 34 fEl ng

I ntroduced, and is closed when shaki ng do dust. Wen I ng down dust,

3 :a; E %g PSe irfféb:?i)ggﬁ,-scdﬂi{bﬂegﬁd% (comphssetiair) i gi@lpﬁeawlﬂ@hﬁsi&@ Agaded the
valve.is provided in the supply route of the compressed gas, and the compressed gas
is instantly supplied into the filter 18 by opening and closing of the pulse valve.
Further, although not shown, the inside of the filter 18 is designed to introduce an
inducing gas for expanding the filter 18, together with supply of compressed gés.

15 Further, in the lower part of I;hé housing 16, there is a tapered dust collecting
section 30 gradually decreasing in the aperture downward. A dust discharge section
32 is provided in part, or preferably in the bottom of the dust collecting section 30,
and it communicates with a dust discharge route 36.
. The dust discharge section 32 is opened or closed by manual or automatic
20  control. Usually, a valve 34 is provided for opening and closin"g.

The dust discharge section 32 is opened while the combustion exhaust gas is
being introduced, and is closed when shaking dp.wn dust. When shaking down dust,
carrying gas (air) is introduced in the dust discharge route 36 toward the discharge
direction.

25 - Therefore, when the dust discharge section 32 is opened when :shaking down




25 Therefore, when the dust discharge section 32 is opened when shaki ng

down 30 Decenber 2005 12 dust, the atnosphere gas in t'g %gushn%%@g S
instantly forced out fromthe discharge section 32 to § CPRF t he

side of the discharge route 36. That is, the gas flow directing the dust

di scharge direction is likely to be applied fromthe inside of the housing
16 nearly to the surface of the filter . 5 Further, the dedusting

(devi ce) neans 14 has gas introducing ns 40. The gas introducing nmeans
40 is a gas introducing device capable of introducing gas into the housing
16 fromoutside. Its structure is not particularly specified, but it is

pref erred dust, bR aﬁﬂsggﬁgi gﬁ?g iﬂﬁl@ﬁ&gggk%gﬁsg%gi#ﬁlyfggcdéghﬁu%anitﬂé g@%’g&g

anount and gas intr tine. r ng nmeans

i nstal | ed sbatidn®2 kppadsitirdifsh Mesid aPthe dis e POREI 8- That ikhﬁlelrgéﬁ_ﬁ]dg?”. of

the filter 18, so that the gas may be supplied to this. [ocatiorf S,

gas can bdisogy trddistalischatsd diedor Relikdly t6beldhp\daetbgy thripfidelofansi de
or fromthe top of the filter 18, it is not particularly specified as far
as gas chnousingil6tneady¢e thd suafacowfshefilted 18he filter 18. Considering from
the structure of 15 the device, it is preferred so that gas can be supplied
from the si deFuoftherthe dedwstinggdevithpngass ildthasdiasiingrodecing mMéanstdeThgned
to operate when shaking down dust, and in the open state of the dust

di schar gegasitiogicimg meansi4) isesgagrivtioducing devite mapalls ofdhtroducing gas into

si mul t ane usgé with injection of conpressed gas by the jet device 24 of
conpr esseHighusing, dogtrenm antsida c disosiruciurgols pefr partienlarlyy spevilied,itad ithisit i s
desi gned 20 to‘HEe oHt r.ol |l ed gy t he op r?iti on of the valve which is

cont rol | eBeEQT tooﬁ% eS1eBtH to BF sapable ph adjusting dhe igag ipaducing gmoypbeand | ed,
but is prggse.rﬁgh%%igi r. The cl-eaning neans 44 is realized by a known each
liquid cl e g(pém?’or exhaust gas. Usual ly, by meking use of cleaning

gg‘rj Irﬁqtrﬁ (ggﬁggﬁ@% é&gg@tgtlogugi‘sn& gﬂee%ﬁg | X0 19 NRGHEY! inc PP 18, $ic ePa%tly gas,
: correspond_ing, to the location of the filter 18, so that the gas may be supplied to this
location. That is, gas can be supplied- from outside of the filter 18. Whether from
the side or from the top of the filter 18, it is not particularly specified as far as gas
can be introduced from outside of the filter 18. Considering from the structure of
15  the device, it is preferred so that gas can be supplied from the side of the filter 18.
The gas introducing means 40 is designed to operate when shaking down dust,
and in the open state of the dust discharge section 32, it is designed to introduce gas
almost simultancously with injection of compressed gas by the jet device 24 of
compressed gas. The gas introduction is not particularly specified, but is designed
20 to be controlled by the dperation of the valve which is controlled to be opened and
“closed. The introdubing gas is not specified, but is preferably air.
~ The cleaning means 44 is realized by a known each liquid cleaning device for
 exhaust gas. Usually, by making use of cleaning medium (aqueous) capable of

. dissolving harmful components in exhaust gas, harmful components are dissolved

| 25 .and removed on the cleaning medium, and cleaned gas is discharged.



25 and renoved on the cleaning nedium and cleaned gas is discharged. 30
Decenber 2005 13 As the exhaust gas treating neans, vari.qQus an an be
used. As the contact pattern of the exhaust gas and cﬁgi#pﬁggﬁ%éhéin

vari ous patterns are possible. For exanple, exhaust gas can be introduced
into a cleaning tower filled with cleaning nmedium or cleaning medi um can
be supplied to exhaust gas by shower. 34 n the invention, it is preferred
to use nmeans capabl e of dedusting the exhaust gas. As a result, stable
operation is assured in the neans or process in a |later stage. As such

cl eaning and dust collecting nmeans, specifically, a scrubber is known.

Various typesAsahe behaisegaslaativl fibals) vauSAntARcapdd §del, As MENRHFictoas

and cleaning nedium Preferably, cleaning nediumis supplied to exhaust.

gas by 10psttemef the exhawst gaband dedidyg hdttim, VuAoed psiansdrd podsitle. YRpt uri
scrubber), or.gas and cleaning nediumare introduced into a colum filled

Wi th spectxdmplecexhaust gas gpn del ingroditdd img & olwaning weetrtfilded withi cleadiaper i s
preferred. As cleaning nmedium water is used preferably in the cleaning
means 44. mggiven, oriclegmieg aresiim cantbe snpphed of exlEndhgasbpshdi@eror | ess, -and
nost eferably pure water or 15 water of hardness of up to 0. By such
water 2 i f Si Woksdaeentipn itisqueferrasle use means tapableof dedusting4he pxbanstt i on
of precipitates contlai ni Si conponents_can avoided. It is because such
preci pi t 28%8s A5 8 THHHL §Fadke Operatigniis assuped He theomengy oF pricessainta lagarstagst.
group 1 o roup,2 i.n the periodjc §able such as_cal cium I de fromSi
corrponentés %’Pﬁﬁl degnipe 3nq @Hft GRgr BYCRDSY Fﬁe%@?%p)br%@%&’g%%_ k8BSt i on
exhaust h | el.epent .Jons includ al ¢jum _sodi um and
pot assi uzrr?mgﬁ‘gg E}%%gicuaﬁ%?susgdt cding9n, ?&OHE%:&CR?&@? iof pstetes eRdpe 1
degree - cal Ch, | dg.. ontained in . 1 C ter. Since
hydr of | \lflw(}ll’qlé%lﬁ% i 9{[1;1 ﬁgs ug#é%ragyﬁe@gélgﬁgi 1%%@%@?(:18 ngqpéﬁ\%g n&%f%%zﬂ’g g}ésl?yi t
) Z P gg; ershetvet (Rt sériBb&Y, S8Ry eweE FuHRISHAPEE ffr SYRRMHEEIRRG), BEbathhd an
' cleaning medium are introduced into a column filled with specified carrier (typically
filling tower), and the filling tower is preferred.
As cleaning medium, water is used preferably in the cleaning means 44. Water
is preferably soft water of hardness of 10 or less, and most preferably pure water or
15  water of hardness of up to 0. By such water, if Si components are contained in the
cleaning means 44, production of precipitates containing Si components can avoided.
It is because such precipitates are not produced in thie absence of metal element ions
of group 1 or group 2 in the peribdic table such as calcium, aside from Si
components (typically silica) and hydrofluoric acid produced by combustion exhaust
20 gas. Such metal element ions include calcium, sodium and potassium, and calcium
is a typical example. Hardness is defined to be 1 degree when 1 mg of calcium
‘oxide is contained in 100 cm? of water.
| Since hydrofluoric acid is usually generated in the combustion exhaust gas, it
is preferred that the cleaning medium should be supplied together with an aqueous

25 solution of alkali such as sodium hydroxide. .




25 solution of alkali such as sodi um hydroxi de. . 30 Decenber 2005 14 The
exhaust gas pretreating process by such cleaning neans 44 is expl ai ned.
First, the conmbustible gas and conbustion assisting gasO{fsEMPEE2¢9?P t he
filmformng device produce Si02 directly or by supply of water, pass
through a filter for catching and collecting Si02, and are introduced into
t he conbusti on processi ng neans 4 by S Ry of the exhaust gas piping, and

t hus the conbustion processing nmeans is executed. In the conbustion
treating neans 4, high tenperature is supplied by flammable gas or flaneg,
and the conbusti bl e gas and conbustion assisting gas in the exhaust gas are

112015 Cotcubt s et 0 Bt e AR

dedusting (device) nmeans 14, an g process IS execu

gas deducFast, the tdmbustibleighd ag tolabigion MRAMRg Whs isﬁggsﬁea ROWe FHl ﬂﬁﬂ%@e

cleaning means 44 in a state of |ower dust |evel as conpared with
prior artdedeelptduice|Si@piirgetdy orby supply of eeites pasd threlgdis tigedr firf@edking! v in
t he dedusting process, dedusting may not be required 15 in the cleanfng

neans -44. and coleatimgeSi€hf erd arccinftoeinced dito tthe goinbusticre gtc_mésﬁng tofisans ¢l Bani ng

means._In the cleaning process, as cleaning nedium, by using water ranging
from pur eVayefe the exhaesir gast pininginend. thus the caembustipmo poedessing ofneans is
precipitates can-be effectively avoided if Si conponents are present in

t he cl ean‘?’??&“ﬁ?ﬁocess, and the maintenance 20 work is avoided, and a stable

operation is.,assured..- The dedustin rocess using the dedusting (device)
means shown .ilﬁt GOmpustion Wgating means ¢, high tamperatye|ip arppliadhy flameable

et | "% G iiRe AP R SoRbuditit g5'ahd Comlhsllon W65tk ad i the Simast
gas are burned. '

10 ‘Consequently, the combustion exhaust gas is introduced into the dedusting
(dévice) means 14, and the dedusting process is executed-. The gas dedusted by the
dedusting (device) means 14 is introduced into the cleaning means 44 in a state of
lower dust level as compared with the prior art, and the cleaning process is executed. |

 If dedusted effectivcly in the dedusting process, dedusting may not be required

15 in the cleaning means 44. It is more effective when dedusting is executed by the
cleaning means.

In the cleaning process, as cleaning medium, by using water ranging from pure
water to water of hardness of up to 0, production of precipitates can be effectively
avoided if Si components are present in the cleaning process, and the maintenance

20 work is avoidéd, and a stable operation is assured. |

| The dedusting process using the dedusting (device) means shown in Fig. 2 is
specifically explained below. |

First, the dedusting procéss consists of duSt cbllecting process and dust

shaking process.

25 When the combustion exhaust gas is introduced, the exhaust gas passage




25 When the conbustion exhaust gas is introduced, ' the exhaust gas passage

30 Decenber 2005 15 section 19 is opened, and the discharge section 22 is
al so opened. On the other hand, in the dust discharge39£g¥?ﬁﬁa§¥p5the
valve 34 is closed. The conbustion exhaust gas introduced in this state
passes inward fromthe outer side of the filter 18, and passes through the
inside of the filter 18 and inside of {fe top plenum 20, and is cleaned
and di scharged fromthe discharge section 22. |Inside the housing 16, since
t he dust discharge section 32 of the dust collecting section 30 is closed,
nost of fine dust particles (typically silica particles of about 0.1 to 1

m are fl eettiongl9 iy dpraedcindithe disthargelsaetich 38 haKIg8 oPé&?ﬁ Ung tef ofhihand,
di scharge gas fromthe discharge section 10 22 is [ess than a speml}l C

| evel or whthe dusedipckagesections32,ithe vaive 3higiklgsedpeci fic level, the dust
collecting process is stopped, and the dedusting process is started. Prior
to the dedusThagomtmstes exhatstgisdntroducdd aoetisistite passebdusiard ffom she
st opped, and the assage section 19 and di scharge section 22 are cl osed.
I'n the de8ursidy qi}r)tb@éléfg; 18, angl passesctidtosghn thegasidalof ehSfiltes 1® pad énsidaofl t he
dust  £5 i scharge section 32 of the dust collecting section 30 is opened.
At this t Hedopipenuma 20 st is ¢lesnd agd disahargesidromdhbe dischangpistetion 22.0 t he
dust dischargf dir c%bon. Therefore, = a downward aas flowin the housing 16
is formed, or “rsfct?eqﬁ? siBg 10oPiRee therdust discharge sechipr 3204 the dustgoliectingy | s
likely to_be applied tqgward t dyst di scharge. djrection from near the
sur f ace 0?‘30?1{?89%%, B Ese @0%%%@%8&@%@?5‘@ % Filiga partipdesehabat Oghhe
conpr ess ' ' onpressed gas is supplied into the filter 18
in pul Soch Bl b 9@%‘?@&%‘8%’5@% supplied into the filter 18,
si mul t aneous| Wik Mkt i | . I nt roduciong neans 40 is
operated and ext grtﬁgltdfsgcglg%es&sgh%f& :Bgcf h?gh%c%@?%egg?saggm&het ﬁ'iﬁgclﬁ}g? éf’&i@ from
out sijde. 22 is less than a specific level or when the pressure loss is more than a specific level,
the dust collecting process is stopped, and the dedusting process is started. Prior to
the dedusting process, introduction of combustion exhaust gas is stopped, and the
passage section 19 and discharge section 22 are closed.
In the dedusting process, first, the discharge valve 34 is opened, and the dust
15  discharge section 32 of the dust collecting section 30 is opened. At this time, in the
dust discharge route 36, gas is supplied into the dust discharge direction. Therefore,
a downward gas flow in the housing 16 is formed, or likely to be formed. That is, in
this state, a gas flow is likely to be 'applied toward the dust discharge direction from
near the surface of the filter 18.
| 20 In consequence, by valve adjustment of the compressed gis jet device,
cqmpressed gas is supplied into the filter 18 in pulses. As the compressed gas is
supplied into the filter 18, 'simultaneously or with a slight time lag, the gas
introducing means 40 is operated and extemnal gas is supplied to the surface of the
filter 18 from outside. |

25 - The inside of the housing 16 is configured so that gas flow toward the dust




25 The inside of. the housing 16 is configured so that gas flow toward the
dust 30 Decenber 2005 16 discharge direction may be fo d easil but
further by supply of such gas, such as flowis fornedgﬁﬁkﬁeﬁgﬂéﬁpally. I n
particular, near the surface of the filter 18, a stable gas flow having
such directivity is forned. By such.gas flow, fine dust particles floating
I n the housing are discharged 5 from the di scharge section 32 of the dust
collecting section 30. By this gas flow, the inside of the housing is
replaced with atnosphere gas, and fine dust particles are discharged from
t he atnosphere gas. In the deducting (device). nmeans 14, when the

conmbust i Qﬂs@hﬁﬂ% 8ire@@sh indy belfoiRed egsily, e fﬂitﬁé‘riflﬁfe&g)ggfﬁf Sidh %‘l%é 'géc%tf&enedu

and is lowin e capacity of 10 discharging f parti oating

in the hdiewng foaned ahdropegrerfully. f 1@ paiti@lay abaliet duefRS ¢ BeG@ltdrerg,ed i n
the dust collecting process, but are discharged fromthe housing 16

t oget her stalilh gdsiflowphaing sech directisinistforshdd filter 18 in the dust shaking
process. By such discharge node, dust is effectively discharged fromthe
filter 18 andBntsndsghsfwyfire glust pertidles flidatinye doithk hgusingsare liskhdingdd ng
(device) neans 14, the conbustion exhaust gas can be dedusted effectively,
and tfe rfeomithe dischargerseciien 32 oéhadest collecting sectiont30e Bylthds gas flgw; tevi ce)
means 14 .or_ process but also in the subsequent processing neans_ or
process, iBfde PishgdiausEigeisareplaced swith sitesphere gaar and fingrdust ipasiécles aw

Cdevi ce) SREMREOHATOR e SHUOBISIRER-on of preci pitaf e can be ef fectively -
eparat ed andMEcHOAE: (TePe) dReuE Afg YHRey 1 Go FoRbUMIOR xR CBRaIS n
pref en ORGSO e g 20, BERMRRLEL Ul s Y bR T

10 . discharging fine dust particies floating in the housing, and although the floating dust
partiéles are coliected in the dust collecting procéss, but are discharged from the

- housing 16 together with dust particles sticking to the filtér 18 in the dust shaking
process. By such discharge mode, dust is effectively discharged from the filter 18
and atmosphere synergistically.

15 According to such dedusting (device) means 14, the combustion exhaust gas
can be dedusted effectively, and the maintenance work is alleviated not only in the
dedusting (device) means 14 or process but also in the subsequent processing means
or process, and a stable operation is assured. In particular, since fine silica particles
are remm}ed, the filter life is extended in the dedusting (dévice) means 14, and

20 'pmdu—ction of precipitates can be effectively avoided in the subsequent cleaning
means or process. -
Dust particles separated‘ and discharged in the dedusting (device) means or -
process in preferred embodiment 1 are collected seﬁafately in dust collecting means
or proéess. The dust collection process is executed by a known method.

25 It is preferred to detect the pressure of the cleaned gas from the dedusting



25 It is preferred to.detect the pressure of the cleaned gas fromthe
deducting 30 Decenber 2005 17 (device) neans or process, and ad{ust t he
flowrate of the discharge nmeans, typically dischargiﬁ@ er 2809 t he
basis of the detected pressure. By discharging the cleaned gas by
supplying air flow depending on the pressure loss of the filter, at | east
one of the running cost and installati cost of the dust collecting
process can 5 be saved. At the sane titfe, the conposition of the cleaned
gas is stabilized. (Preferred enbodi nent 2) O her preferred enbodi nent of
the invention is explained. The.exhaust gas pretreating device or process

' f i ' ' . | i ed
nto the ool AR préceskid &ithdtthd lof A OE 1 ESARMRS RARe HRRANS
oo Lhe co Lr cans 1rof ! A : ot
S P4 o o B e O M el el 1] RAShAGIRE (O
af ter theclehhed gho by SIPpBiAE AESTlowIBEpFAITRY (AE ﬂéésﬁ% hqssdéis&l 3fiRGd S

exhaust gas or renoved fromthe exhaust dgas system n preferred

enbodi nenleadt onehef therruaning @ns ahd initaldtsroeskt oPdRs Ba6t WillebiingPphautss cdas or
di scharge out of the system it is applicable to the filmformng device

or pr dreshe savednAtcthe samsdimeahs comppsitioasst. thé\wleanedpheisatatiligdder r ed

enbodi ment 2 is explained by referring to Fig. 3. In the filmformng

devi ce havi ngPetfemedrembosiment 2) eani ng exhaust gas such as SiF4 20
produced in the cleaning process is introduced into the conbustion treating
means di r ect |Qthsf prsferad eatbodimentdef the deventignrigexplained. In a film formi ng
devi ce 52 sho in Fig. 3, a system having outside discharging neans 54 is
shown, but th}ﬁep%‘?%w €35 RIRBBHINE HEVIgscRr pEICess Wmpsefestgdi embedimenie2 such

di schar ge ans ,54.. The outsi de di schargin ans_ 54 _supplies cooling water
g Q]ﬂgﬁgﬂﬁgyj JI¢lates to exhaust gas supplie mtg tﬁg combustion Prepatlng means frogl

to cl eani

10 the film forming device.

Residual silicon (Si) in the film forming device may be transformed into SiF,
or others because of being supplied cleaning gas such as NF; or so after the film -
forming process. Such gas may be directly discharged' as exhaust gas or removed |
from the exhaust gas system.

15 In preferred embodiment 2, whether such gas is discharged together with
exhaust gas or discharge out of the system, it is applicable to the film forming
device or process having cleaning means or process. |

An example of preferred embodiinent 2 is explained by referring to Fig. 3. In
the filin fqrming device having cleaning means, cleaning exhaﬁst gas such as SiF,

20 .producized in the:cleaning process is introduced into the combustion treating means
directly or by way of outside discharging means. In a film forming device 52 shown
in Fig. 3, a system having outsidé discharging means 54 is shown, but this preferred
embodiment does not always require to have such discharge means 54.

The outside discharging means 54 supplies cooling water to cleaning exhaust

| 25  gassucked from the chamber of the film forming device 52 to cause reaction of SiF,



25 gas sucked fromthe chanber of the filmform ng device 52 to cause
reaction of SiF4 30 Decenber 2005 18 and others with water, and deposits

Si 02 and hydrosilicofluoric conmpounds, and catches an&QéB¥P€EF§2@ﬁ%n1by
the filter. In spite of such nmeans 54, these precipitates cannot be caught
and collected conpletely, and hydrofluoric acid and Si F4 produced at the
sane tinme may directly 5 pass through t filter; O, wthout -having such
di scharge neans 54, while the exhaust is cooled and vapor is liquefied
in the process fromdischarge fromthe filmforn ng device 52 and reaching
up to the conmbustion treating neans 64, simlar precipitates and

hydr of | uOkkLE AR r.ate ef e LARNL. 2 includes, as
shown in Fig. S%Ign‘ggﬁsvgggﬁf@tg g%({]salsﬁlg 5@2"’%@?&6@@‘&%@% ?Pﬁ&
form ng d@ﬂﬂcﬁ@sﬁ?déal&%rmeﬁltﬂepﬂﬁetﬁlf‘éﬂ ng nmeans 64 at tenperature not to
formprecipitates which may be generated. Precipitates which may be

gener at ed ar e[pEgité PIf tsBEIL ddhS S trskel fre Dtatds! &abor BE S'&aggyﬁ%@“c{iﬂ@a{sﬁeri ng

fromthe type of exhaust gas or the [i 15 This nean be el ther
neans f or cmpletely, aie hpdioflogric atid@ad SifF Oprodubéd 2 the Rani! tiﬁ‘leslﬁﬁgdﬁfeal
tenperature by insulating the tenperature of the exhaust gas. bot¥1
means Jrayp#ss thegh thefilieng nmeans i ncl udes means for supplying heated gas
into the piping 55, or heating nmeans provided outside or inside of the

pi pi ng 55. ThOLewihputchavingsych dischargehmeans 5ty wikide theSéxlawst gapid yooled
heated gas jnto-the piping 55, and heating nmeans 57 provided around the

pi pi ng 55?'“‘1:‘&5?9({1’}1%11%@19@ ipghe procegs oy digchargedtbmy dwe film dotthingpdayiicm5 55,
the gas nust be. .inert gas, and usually nitrogen gas is used. As external
heat i ng n%!%ge@#}%mwm e CORPUSHOR clecating mecans o, similast prepipitalasgasbur ce

and insul l?}‘drgﬂugﬁgggi{i ate éerllje?atcd.

10 _-Preferred embodiment 2 includes, as shown in Fig. 3, means 56 for sustaining
the piping 55 from the film forming device 52 to combustion treating means 64 at
temperature not to form prccipitates. which may be generated. Precipitates which
may be generated are precipitates predicted in the film forming system considering |
from the type of exhaust gas or the like.

15 This means 56 may be either means for heating the piping, or means for
sustéining at a specific temperature by insulating the temperature of the exhaust gas.
Or both means may be used.

Heating means includes means fdr supplying heated gas into the piping 55, or

‘heating means provided outside or inside of the piping 55. The example in Fig. 3

20 shows. the means 56 for Supplying heated gas into .thc_ piping 55, and heating means
57 provided around the piping 55.

For the means 56 for supplying heated gas into the piping 55, the gas must be

inert gas, and ﬁsually nitrogen gas is used. As external heating means 57, only

heating source may be used, or both heatihg source and insulating member may be

25 used. Such heating source and insulating member are not particularly specified. _




25 used. Such heating source and insul ating nenber are not particularly
specified. 30 Decenber 2005 19 In the case of using the insul ating neans of
t enperature of exhaust gas, too, the insulating nenbe?QF@C%EW”ﬁ@E§icuIarIy
specified. The tenperature to be sustained in the piping 55 by such heating
means or insulating. neans is an effective tenperature for avoiding
generation of predicted 5 precipitatejv Predicted precipitates vary with

t he conposition of exhaust gas and typ Yot cl eaning gas, and in the case
of exhaust gas containing Si conmponents generated in Si filmformng
process, typical exanples are silicofluoric conmpounds. In particular, when

silane and angpg) i a f.luorin as such as NF3
10 i s used as co%bacl?g% ;ngég%sﬁ%t ﬁ‘gggggé,‘ﬁémﬁ#gﬁ%%ﬁ ﬁglﬂ*ﬂ&i gas, too,
((NH4) 2Si 1@ )indilatiy BEhSER: b1l é hmation) tenperature of

amoni um si |i cof | olfﬁl g% ?g I}L@%?ﬁ&ghgyg édétﬁé{i'ai ning the piping 55 at higher
tenperature, TepesshidrafrOto WY Susthifed Bh AL Sipi hARink" GE&LAG! V-
the tenperature sho%l d be 150C or 1m)r_e. %%ﬁigggégﬁxgs@gwgﬂgt@éﬁﬁ ?llm
form ng deviletin®méas G Husiieoivd IGaperatrdTan avoldg eRéraliSh A preditslpi ned
at specific tenperature on the whol e by tenperatur sust al ni ng' neans. In
par ti 6ul gprecipitetedi scharge position fromthe filmformng device and its

nei ghboring piping position are |ocations of sudden drop of exhaust gas

t enper at ur e, Fiediciad precipitatas vany withsthst cinipdsittort effeghatistr gasi Al peiener t hese
- positions. 20 In the exhaust gas pretreating device or process in

preferr gadﬂm BA% rendan the oase Df‘leX]{iﬂqu ges Comninidge Si compboents pgndenédin 54 t o
conbust i étgre ting means g;flfl s]e@{prmil ded Wlp;qr;’gf enper at uri;iaSUSt ai ni ng
means, d 1t YIRS PIRCESS, fYRiGRicexampleharesi origresanpaislsp fn psseularand
the mai ntenance work is al] eviat eg, and use of dangerous cleaning agent is
avoi ded, fLioc and ammonia g Jgeed 3s combustible gas and fluorine gas such as NF;

10 is used as combustion assisting gas, ammonium silicofluoride ((NH,),SiFs) is

predicted.

Deposition (sublimation) temperature of ammonium silicofluoride is 137°C,
and by sustaining the piping 55 at higher terﬁperature, deposition of this precipitate
can be avoided. Preferably, the temperature should be 150°C or more. -

15 The piping 55 from the film forming device 54 to combustion treating means
64 is preferably sustained at specific temperature on the whole by temperature
sustaining means. In particular, the discharge position from thé film forming device
and its 'neig_hboring piping position are locations of sudden drop of exhaust gas
temperature, and it is preferred to sustain the temperature including these positions. |

20 in the exhaust gas'pretreating device or process in preferred embodiment 2,
‘since the piping from the film forming device 54 to combustion treating means 64 is
provided with temperature susfaining means, deposition of precipitates in the piping

area is suppressed, and the maintenance work is alleviated, and use of dangerous
cleaning agent is avoided, and the safety is enhanced.

25 Further, in the dedusting (device) means or process in the post-stage of the



25 Further, in the deducting (device) neans or process in t he post-stage of

the 30 Decenber 2005 20 conbustion treating neans or cess | oad of

dedusting operation is |lessened. In preferred enbodine cemper ﬁgﬁ?lcular,

t he exhaust gas is explained about the piping fromthe filmformng device

54 to conbustion treating neans 64 and the conbustion treating process,

but this npbde can be also applied in the dedusting 5 device 2 and a process

of various nodes included in preferred enbodinent 1. In particular, when

t he dedusting nmeans or dedusting devi céYf the bag filter, especially, the
IJe I n. the dust shakin t he as I nt roduci_.ng neans

5139. o us et aBTiol el RSB e Br HaLURIER T AR SpOIT oS BRRA of i ng
bgv'lgele? oot i BRred ERBotlbihe s i BRligHat R Eeﬁf'hlg_ﬁ%tgfﬁasﬂ% RGeS o "
o o or v e oftoh B KN SIS Hed e I EolBEME Pihrfit i 6f R e

expl ai nechorh B FFAEtk sr&%gg R 1 iR % B LRGISE TR UGG

parti cul ar, I'n séts (m being an I ntege

edusl nGidRans AHS PEGLs Bt vaRBils rﬁé‘&sqﬁaﬂa&]ﬂ éﬁ@%&%gférﬁb&ﬁﬁﬁnpl ohangi ng

over so that the dust shaking process Is rea east one

dedust i ngparteilar,anehNeie tdedustisd :ﬁ@idseﬁflcraju@ﬁﬁgeéaqt@ off @R¢ i 7R fimér at
nost (rn-1) sets of dedusting nmeans. The nunb inis preferably 6 or

| ess, ancespeciellyy the draghliferSapptiRdAn thi dap ﬂlakinngﬂj‘cessr byl tieerpas im®yducing S
explalned by referring to Fig. 4. Fig. 4 shows three deducting.nmeans 74,
76, and 7Beats 4Eiussddngs tleadsdusfing deviateoiudedustinganesnsy 4f theofilm fdrrithgof
pref erred enbodi nent 3 may be any known dedusting devices, and preferably
al'l deduslevigg fédasnafr er%'aféﬁd‘ withe extereal adischarging sfeansbpyecipitatess hark ibeg

mean]<i arefp 9 filters of pulse air type. Further
0 eclively prevented up to the combustion treating means, and dust particles can be

effectively removed by the dedusting (device) means.
(Preferred embodiment‘ 3)
Preferred embodiment 3 of the invention is explained.
- In preferred embodiment 3, in the dedusting means or process, in particular, at
15  leastm sets (m being an integer of 3 or more) of dedusting means are provided, and
the dedusting means are used by changing over so that the dust shaking process is
realized by at least one dedusting means and that the dust collecting process is
realized by at most (m-1) sets of dedusting means. The number m is preferably 6 or
less, and more preferably 3..
20 | An example of preferred embodiment 3 is explained by referring to Fig. 4.
Fig. 4 shows three dedusting means 74, 76, and 78 as dedusting means 72.
The dedusting means 74, 76, and 78 ef preferred embodiment 3 may be any
- known dedusting devices, and preferably all dedusting means are bag filters, and
more preferably dust shaking means are bag filters of pulse air type. Further

25  preferably, the bag filter should be capable of supplying compressed gas to the filter,




25 preferably, the bag filter shoul d. be capabl e of supplying conpressed gas
to the filter, 30 Decenber 2005 21 and formng a gas fl I n the si de of
the filter so as to direct the dust discharge side fréﬁﬁ%ﬁ?F&FH%&ﬁ%Iter
surface. The nost preferred node in this preferred enbodinent is the node
di sclosed in preferred enbodinent 1. At |east three deducting neans 74, 76,
and 78 are arrayed parallel to the supaly route of conbustion exhaust gas.
The supply route of conbustion exhaust &as coupled to the conbustion
treating neans is branched off corresponding to the dedusting neans 74,

76, and 78, and the branched pipes are provided with valves 84, 86, and 88

%Béeﬁﬂje”ié et 8 o 3%‘*%1@Bgféi‘?%‘??“g@?gﬁ%ﬁé%?@@%%ﬁi?%@&*‘*@%ﬁ%%ﬁ%:’r 10
. . 7 1 1 - i * i
O B G G S E S 8 e

74, 76, anfibddimient APMEIGd Hisdidgdd mgé%ycpérﬁﬁgéﬁnerﬁrl, mai nt enance, the

necessary dedusting capacity is as e remaining two or one unit.
15 These in s&t kasftheteddsdustifig RRARS 73! 76, B AR hrt el PubalR] SRR %rgggstl ng
capacity, that is, sane filtration area.” In this préferred enbodi t, the
dedusbi ngouteaficofithusiion alausiBgay.e Teskgpsld ioutd dF conibimios Widhtfggas
capacity, that is, same filtration area. It is also preferred to be

desi gned coupks! to thaicomtiustivhetreatings seays de direndheg ofOcaragsponding tohalte i s,
necessary total filtration area by at nost (m1) sets (preferably (m 1)
sets). Tiiedustingmeans 74i &6, mndf48; and thentradchehpipes achpmettedtwitly valvas §4has,

supposin 6the necessayry dedusting capacity (filtration area) to be 1, a
dedust | n33 - @B tor adigstingatiessypabevoluate of somhnstiomexhaystgasiedpesenes

capacity (fiJtration area) is. 1.5  In other words, the necessary.
dedust i n@Tc&ears y°f|n§u8§t3)r sfﬁ’éﬂﬁ%ﬁetm% ¢lepngd jgas discharged from the
10  dedusting means 74,76, and 78 are provided, and discharge adjusting valves 94, 96,

and 98 are provided respectively.

If one of the dedusting means 74, 76, and 78 is applied in dust shaking process -
or maintenance, the necessary dedusting capacity is assured by the remaining two or |
one .unit. |

i5 " These m sets of dedusting means are preferred to have a same dedusting
capacity, that is, same filtration area. In this prcfefrcd embodiment, the dedusting
means 74, 76, and 78 are designed to have. same dedusting capacity, that is, same
filtration area. |

It is also preferred to be designed so as to maintain the necessary dedusting

20  capacity, that is, necessafy total filtration area by at most (m-1) sets (pieferably (m-
1) sets). Therefore, in thisrpreferrcd embodiment, each dedusting means has,
supposing the necessary deduéting capacity (filtration area) to be 1, a dedusting
capacity (filtration area) of 0.5, and the total dedusting capacfty (filtration area) 'is
1.5. In other words, the necessary. dedusting capacity is satisfied by two sets (that is,

25 (m-1) supposing m to be 3).




25 (m1) supposing in to be 3). 30 Decenber 2005 22 Using the dedusting
(device) nmeans 32 having such configuration, the dedusting process of
conbusti on exhaust gas is explained. In Fig. 3, the corfJceaberLPust gas
i ntroduced fromthe conbustion treating neans is supplied into the
dedusting neans 76, 78, and the dedusting process is 5 executed.
Accordingly, the valves 84 and 94 are clgosed, and the val ves 86, 88, 96,
and 98 are opened. In this case, the d sting nmeans 76, 78 cooperate to
exhi bit the necessary dedusting capacity, and the dedusting process is
executed properly. If either one dedusting (device) nmeans has enough

deducting Cap@ﬁiﬁ%th@”ﬁé’dl&ﬁflggﬁégg@y n{)&ngugz -ﬁ&ihgs%‘ﬁ_[ea&)in?@gga% t’h&eot her

hand, use of the dedusting nmeans 74 eXxcee ne sar

dedust i ng ded@stirigl ProceRbidBmbItHSS bk hsh gg%fifgéﬁééefﬁags 74 may be applied, as

required, in dust shaking process or narnten . Further, if either the
dedusting (de¥n &J. 3yekdGombestin Sha@¥COATMtRIRLES fibhPthel® bRV (Feaips and
I'S

operation is stopped, introduction of conbustion exhaust gas to t

dedust i ngmenasds isspplie retd, thardedibtingindsaph)| 78 tarid el o casogess

or mai ntenance, and introduction of conbustion exhaust dgas into the

dedust¥ ngexgaived.c &ccontinglyy the walses8d enid Hhdret closett dingt the o/abvaacs5; 88, 36,
executed. In this way, conprising a plurality of dedusting neans, if the
necessar yand 9§ aseigpeneg. capaci ty can be satisfied by some of them the
remai ni ng dedijsti_ng means _may be used in dust shaking or other process, ,
and it is notIh&dsLase.yihe dedysting aneanse76,t V8woppepate &l ekbibitithet neteairpg or

Toss. of -t AERYaBemPAG heties hiedsdpsfing TapPess araxecuied Rroperlys HEiaiigr ORBCosS
or mai nt e&&?u%ﬁnga(ae%%e)eé%gﬁjst gs gl?osliélydg ustin ucia%gg'ty, -E)rlli }Eggg ru%’it may be put
10  in operation. |
On the other hand, use of the dedusting 4(device) meané 74 exceeds the
necessary dedusting capacity, and the dedusting (device) means 74 may be applied,
as required, in dust shaking process or maintenance. ‘ |
Further, if either the dedusting (device) means 76 or 78 exceeds a specified
15 pressure loss and operation is stopped, introduction of combustion exhaust gas to
this dedusting means is stopped, and it may be applied in dust shaking process or
maintenance, and introduction of (;ombustion exhaust gas into the dedusting
v (device) means 74 is started, and the dédusting process is executed.
In this .way, comprising a plurality of dedusting means, if the necessary
20 deduéting capacity can be satisfied by some of them, the remaining dedusting means
| - may be used in dust shaking or other process, and it is not necessary to consider the
time required for dust shakirig or maintenance by continuing operation up to the
~ allowable range.of pressure loss of the dedusting means as in the prior art, and dust

shaking process or maintenance can be executed easily as required. Therefore,

25 stable operation is possible always in low pressure loss state, and further stable



25 stable operation is possible always in | ow pressure | oss state, and
further stable 30 Decenber 2005 23 dedusting is achiev%g, and Cl%&gﬁd gas
of stabl e conposition can be discharged. In particul ar,”i POEEF

enbodi nent” 3, since all in sets of dedusting neans have sane dedusting
capacity, and the necessary dedusting capacity is satisfied by (m1l) sets,
and on the whole an efficient deductin qProcess can be executed at 5
mninmum|imt of total dedusting capacity. That is, by changing over so
that the dust shaking process is realized by at |east one dedusting neans
and that the dust <collecting process is realized by at nost (m1) sets of

dedust i ngd@ﬂiﬁ;ﬁﬁﬁ i9BciHEVE 1288 cleantd gﬁ?&?é@@‘eﬁcﬁéﬁidﬂ‘&ﬂ@&ﬁé&r aq be

execut ed whil e kKeeping the pressur 0SS . As a matter of course, as

required, by Iispagicule, BepietérdtUembadindi ey, sit® all gflgt of HeBaRAfR Méand he
dedusting process can be executed sinultaneously with other dedusting

means. | nhapveesame dddesthnpdeapaoity,dand thepgocehsaey dedudthiy ARy ii9 SatiffRAH P!
process is explained, and the dedusting nmeans or process of preferred

embodi menfm3l)csats,band of thepwhekt ah efficient dedusithgs pioveksidan benesonte) ned
enbodi ment (1 or preferred enbodinent 2. In particular, by using a

di schax gempniswan limib 11| totadfdedustyng gapavityai Thitl syby athangihepevedi sogthan thehe
pressure (gf t he cl eaned gas di scharged fromthe dedusting neans expl ai ned
i n pref er{ed SBAKBE FrERESS2IS replizedoky at lpasbens dedusting meansiend shatribe sustess,
20 especi al .dust collecting state, in an optinum pressure state. Having -
descr | beo@}!%fl@g Pé%ﬁ%ﬁﬁa#@%@ EY@F mofé (ndksits 6h defysiinganesnsy an eficiene
acconpanyi drawi,ngs,,.it is to be understood that the,inyention is not
limited t@rang&%glﬁ&%@f@é“%mﬁ%ﬁ? S exfgut W@ﬁrk“&ﬁ@&ﬂ’&n@%%ﬁdﬂw
rmdificatlbg,ns may be effected therein by one skilled in the art w thout
departing fromthe scope or spirit

10 As a matter of course, as required, by using the dedusting means over the
dedusting capacity, the dedusting process can be executed simultaneously with other
dedusting means.

In preferred embodiment 3, in particular, the dedusting means OI Process is '
explained, and the dedusting means or process of preferred embodiment 3 can be

- 15 applied also in the modes included in preferred embodiment 1 or preferred
embodiment 2.

In particular, by using a discharge blower capable of varying the air flow rate
depending on the ﬁrcssure of the cleaned gas discharged from the dedusting means
explained in preferred embodiment 2, the cost can be saved in the dedusting process,

20 espccfally dust collecting state, in an optimum pressure state.

Having described preferred embodiments of the invention with reference to the
accompanying drawings, it is to be understood that the invéntion is not limited to |
those precise embodiments, and that various changes and modifications may be
effected therein by one skilled in the art without departing from the scope or spirit

‘25 of the invention as defined in the appended claims.



#

25 of the invention as defined in the appended clains. 30 Decenber 2005 24
| NDUSTRI AL APPLI CABI LI TY According to the invention, iﬁ Egstrﬁgg%ﬂ% process
of exhaust gas generated in the production device suchOaECERREY uct ors
or liquid crystal nodules, the 5 naintenance work is alleviated, or the
safety in the work i s enhanced, and great industrial nerits are obtained.
30 Decenber 2005 25 CLAIMS 1. An exhapgt gas pretreating nethod, being a
pretreating nmethod of exhaust gas containing Si conponents conprising:. a
conbustion treating step of exhaust gas, 5 a step of introducing the -
conbusti on exhaust gas generated by conbustion treatnment into a passage
section of dedusting neans, a dedusting step of introducing a plurality of
gases different in application fromoutside of the dedusting neans when
dedust i ngINRUSTRIAJAPRLIEABINSTYon exhaust gas containing Si components
by the dedusting neans, 10 a step of discharging conbustion exhaust gas
dedust ed in tHecedingta the igvensionainl pretiiatiagi processay exhaustsgrsrggntiated in

di scharged deducted cqnmbusti on exhaust gas in water. 2. The exhaust gas
pretreati Ré?cﬁ%%f deyigs sueh o esemripondusieyst pr tliquid scrystell modulgs, the
deductd ng_neans in the dedusting step. 3, The exhaust, gas pretreating

met hod of TEErAnSe W’Pg? ) %ﬂ‘é’é@t > o Hits salsly i ahe Wik i enhaneqd, jand; great

dedust | NG Qi1 PR HidagES |5 SUPPI i ed o the




filter in the dedusting step of fhe dedusting neans, the pl urality of gaseé

different in application are introduced from outside t 3@45) hS ssage
| iboer 20

section, and gas flowis 20 applied to the outside of t di rect
t he dust discharge side fromnear the filter surface. 4. The exhaust gas
pretreating method of claim2 or 3, wherein at least in sets (m being an
I nteger of 3 or nore), of dedusting neans are provided in the dedusting
step, and are used by changi ng over so_that the dedusting step is realized
by at 25 | east one dedusting (device) ans and that the dust collecting
step is realized by at nost 30 Dece 05 26 (m1) sets of dedusting
nmeans. 5. The exhaust gas pretreatiﬁggﬁg d of any one of clains 1 to

wh h ded he ded h -
flow rate dedending on 'ee“&%-g @%g&é%éaﬁﬂﬁ#s%# binEGLBeHERRE pRL st
gas pret r%iﬂﬂsf@%%ﬂta@&nﬁ n&lc%nﬁns]in 0 5 wherein the water-

i ntroduc aning in i ng~s pure water or water of

har dness of Uaocévﬁbﬁsnoatrﬁ ﬂ?HPEXl%% ésetreatl ng nethod of any one of
6 e exha

clainms 1 to erein ust gas nt’roduced into the conbustion
treatisng step, isfe Hﬁhﬁfd&ﬁn?gt the c&ﬁ’lbhﬁﬁ&?%%hh‘ﬁs@ gd& n%erfe%t@?i Eb%hﬂidrﬁt es

possible to be generated ina pre-stage of the ustion treating step.

8. An exhmmeﬁaﬁlt@aqiasﬁu@blseaxmbﬁawush@gﬁﬂeamspret reating nmethod of
exhaust gas containing Si° components conprising: a step of -di scharging

conbusti on gas dedudtimignsteg dfi inti@xdpoingnh pliratity aff gdses diffefent rin rgppliesticme, a
conbustion treating step of burning the di scharged exhaust gas, and.
from outside of the dedusting means when dedusting the introduced combustion
exhaust gas containing Si components by the dedusting means,
_ 10 a step of discharging combustion exhaust gas dedusted in the dedusting step,
and
‘a cleaning step of washing the discharged dedusted combustion exhaust gas in
water.
- 2. The exhaust gas pretreating method of claim 1, wherein a bag filter is used
15 as dedusting means in the dedusting step. _
3. ' The exhaust gas pretreating mefhod of claim 2, wherein said
| dedlisting means has a filter in its dedusting route, compressed gas is supplied to the
filter in the dedusting step of the dedusting means, the plurality of gases di_fferent in
application are introduced from outside through the passage section, and gaé flow is
20 "' applied to the outside of the filter to direct the dust discharge side from near the
filter surface. | _
4. The exhaust gas pretreating method of élaim. 2 or 3, wherein at least m sets (m
being an integer of 3 or more) of dedusting means are provided in the dedusting
step, and are used by changing over so that the dedusting step is realized by at

25 least one dedusting (device) means and that the dust collecting step is realized by

at most




a dedusting step of renoving dust particles contai ni' ng 'Si from conbustion
exhaust gas generated by conbustion treatnent, wherein {Jg)e exgaufcg5gas

i ntroduced into the conbustion treating step is 20 sug e st
tenperature not formng precipitates possible to be generated in a pre-
stage of the conbustion treating step. 9. An exhaust gas pretreating
device, being a pretreating device of exhaust gas containing Si conponents
conpri sing: neans for conbustion treat ggnt of exhaust gas, 25 dedusting
means for renoving dust particles contarning Si from conbustion exhaust
gas generatgd Ofﬁgﬁ I r ment, and 30 Decenber 2005 27 said
deduct i ng an1 )élefr%c u .ﬁ%t@ %‘aegfsi‘éage section in which the conbustion. exhaust
gas is introglc S§ 3 i dadysid RSt i on
exhaust gas int'?ggu%ggﬂéif%%gqlﬁfe}la%%gggeéﬁésdeg?%%%f%fptroé%%gt]!g()t%hgaﬁsages for
i ntroducithg pas Bbdvisiéd irb’th%fde@%@%%?éle fi§ ufRhar d%PRﬁ'aﬁaﬂbﬁlriaterﬂéﬁeh@ﬁﬁgﬁus' ng

fromits 5 outside, and a dust cting section for collecting t

removed d#eldischatdesprbsugd 68the gdseani ng means for washing the deducted
conmbusti on exhaust gas in water. 10. The exhaust gas pretreating device of
cl ai m59, wher&i Tha dxagusti ddsqiretr8atitse thetbed dﬁdﬂ?kﬂnﬁmff@aﬁﬁs il ot S)ewkl@dinst i ng
step. 11. The exhaust gas pretreating device of claim10, wherein said 10
dedust i ngheseatsr adtrodueetafprfclédrdng Hastha dlediting step ishpureowtaterodr whaterbafy
filter to supply conpressed gas to the filter, and al so has gas

i nt r oducibagdmesawf upde Oappl ying a gas flow to the outside of the filter to
direct the dust _discharge side fromnear the filter surface, by way of a
passage secti‘onThercxhaust gasdiraeaiing meshod of ary gasef elpimseddatd,iwherein

applicatipn fromoutside. /15 12. The exhaus as pretreating devigce of
clogi m 10 tng opflaugly gps iiptradgced 12nto the combust%ong treating step is Sustained at 2

10  temperature not forming precipitates possible to be generated in a pre-stage of the
combustion treating step. |
8. " . An exhaust gas pretreating method, being a pretreating method
of exhaust gas containing Si components comprising:
a step of discharging combustion gas containing Si components from a film
15 formingdevice, |
a combustion treating step of burning the dischafged exhaust gas, and.
a dedusting step of removing dust particles containing Si from combustion
- exhaust gas generated by combustion treatment,
. wherein the exhausf gas introduced into the combustion treating step is
20 - sustained at a temperature not forming precipitates possible to be generated in a pre-
stage of the combustion treating step.
9. An exhaust gas pretreating device, being a pretreating device
of exhaust gas containing Si components comprising:
means for combustion treatment of exhaust gas,
25 dedusting means for removing dust particles containing Si from combustion

‘exhaust gas generated by combustion treatment, and



dedusting neans has at least in sets (mbeing an integer of 3 or nore) of
dedusting neans, and they are used by changi ng over sq, .that the_dedusting
step is realized by at |east one dedusting nmeans and %Qa[{;'erteHé)eaa&:‘Sd
collecting step is realized by at nost (m1l) sets of dedusting neans. 20
13. The exhaust gas pretreating device of any one of clains 9 to 12,
wherein the water introduced for cleaning in the cleaning step is pure
wat er or water of hardness of up to 0.,44. The exhaust gas pretreating
device of any one of clains 9 to 13, further conprising neans for '
sustalni ng ! haaRaRling Aok IRIHERH 4 BhSabbSeEATRYA W2 he! (hANIRGTEANS
at atenperature not forfmng precipitates pgssible to be generated In a
pre- st age exhatidi§ras A putpbdid! ' dr9o ' ionne
exhaust gas pr efgr eati ngé%g&gégqﬁdsg%ﬁgﬁg%o?%gf ai ngmgaﬁ%ﬁ%g@e@ntl%}mﬁ
conpri si ngxhaiugis aaoduéd] ftemyithd bpi8add QWclighe ilABARIY ARsddls §RS
pressure discharged fromthe dedusting neans. 16. An exhaust” ga
pretreati rigirddudiege 2 plaial§yeofhpaies adiffert d8 ipplicaBo intexiha Udustds fean§®i ni ng
Si conponents conprising: discharge neans for discharging exhaust gas
cont ai hi n@usiide; engardust sollectingssectivh fof enilectigg dey reneovedoddyt $i tterhdusiagl i ng
means for burning the exhaust gas discharged by said discharge neans, 10
dedust i ng neaslsaning meansfongv {bardedusted combuation nghfist faoin watehust i on
exhaust gas gﬁner ated by conbustion treatnment, and neans for sustaining the
exhaust gas i Abr ddecxhaistgastpretredting devienof claimi hgvhereinrasbag filier ismsedat ur e
not form ng E@%&j pitates possible to be generated in a pre- stage of the

d |

11.

conbust i of T8 JeAngg the dedusting step.

| The exhaust gas pretreating device of claim 10, wherein said

10  dedusting means of the bag filter has a filter in the route of the bag filter to supply
compressed gas to the filter, and also has gas introducing means for applying a gas
flow to the outside of the filter to direct the dust discharge side from near the filter
surface, by way of a passage section for introducing a plurality of gases different in.
application from outside.

15 12. The exhaust gas pretreating device of claim 10 or 11, wherein said
dedusting means has at least m sets (m being an integer of 3 or more) of dedusting
means, and they are used by changing over so that the dedusting step is realized by
-at least one dedusting means and that the dust collecting step is realized by at most
(m-1) sets of dedusting means.

20 - 13. The exhaust gas pretreating device of any one of claims 9 fo 12, wherein
the water introduced for cleaning in the cleanirig step is pure water or water of

~ hardness of up to 0, | | |
14. The exhaust gas pretreating device of any one of claims 9 to 13, further
comprising means for sustaining the exhaust gas introduced into the combustion
25 treating means at a temperature not forming precipitates possible to be generated in

‘a pre-stage of the combustion treating means.
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15. The exhaust gas pretreating device of any one of claims 9 to 14, further
comprising exhaust means for varying the flow rate depending on the gas pressﬁre
discharged from the dedusting means.

16. ~An exhaust gas pretreating device, being a pretreating device
of exhaust gas containing Si components comprising:

discharge means for discharging exhaust gas containing Si components from a
film forming device,

combustion treating means for burning the exhaust gas discharged by said
discharge means,

dedusting means for removing dust particles containing Si from combustion
exhaust gas generated by combustion treatment, and

means for sustaining the exhaust gas introduced into the combustion treating
means at a temperature not forming precipitates possible to be generated in a pre-

stage of the combustion treating means.





