30 Decenber 2005 1 DESCRI PTION EXHAUST GAS PRETREATI NG METHOD AND EXHAUST

GAS PRETREATI NG DEVI CE AND DEDUSTI NG DEVI CE USED THEREE(R..2 rﬁﬁ%‘%b L FIELD
The present invention relates to exhaust gas pretreating Fet hod and 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 scharBGKHAUSTE GASHRBEREBATING MBSTHOD AND EXNATUSTGASa
substrate, while cleaning gases such as NF3 and fluorine gas (or
conmbust i on BBEIREAGINGIEYVICEAND DERISHING DRDEVIGEGSED THEBERQR dual S
in the chanmber to out of the systemin a formof SiF4. Such exhaust gases
containing filmformng gas and cl eaning gas are 20 sequentially treated so

far by cogbust ] t vl retreating neans and cl eaning type dedusting neans
I nst aFl eﬁm%éﬁgﬁage of the vacuum chanber of filmformng device
as shown in Eig.: 5. In the.pre-stage of the conbustion type pretreating
nmeans and i nﬁg’%i RICEF myen t“ﬂ%t‘@g‘é M&?ﬁ%ﬁa&?@dﬁeﬁﬁé‘é‘i”& IFF“(S&"F @Hg\ﬁ‘r usti F4
fromthe gl | Ng._exhaust S, 25.is,0f.ten installed. This Si E4 renoving
neans i s g%? g’@%}ﬁeeagnﬁe%rv 16, é‘ﬂgé’sedﬁa%%‘?‘@%c B%ﬁ‘{' therefor, and more partlcu{arfgznto
method and device effective for pretreating 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



30 Decenber 2005 2 fromthe filmform ng chanber, and is designed to supply
water to the exhaust gas, and catch and collect SiF4 gagéggzﬁés##%ca), and
further filter to renove the SiF4 from the exhaust gas- o

conbustion type pretreating neans of exhaust gas, conbustible gas and 5
conbustion assisting gas are oxidized by conbustion, and chem cal reactions
as shown in fornmulas [1] to [3] are inﬂuced. SiH4 + 202 -> Si02 + 2H20
....................... [ 1] 4NH3+702--“4ANOR2+6H20 ......................

[2] 2NF3 + 202 -- . 2NO2 + 3F2 ... ... . i [3] 10 Further, in.
cl eaning type dust collecting neans, the conbustion gas is neutralized in
wat er contggiml : hi : . t- i and
502 i 5 camm BT dB i e (oAbl i h T Bh L B,
separ at ed anaeaitasdnd ¢difket SiF, 99 Si@s gsiﬁ%?iiﬁd fuli G HIRr et thPSIE RIARD | N
the Si 02 catching and col I ecting 5 nmeans, - subsequent piping, cleaning
type dust tigoetieekt g syeeens, and subsequent piping, thereby |eading to

cl osure of piping and clogging in the cleaning device. Hence, frequent
washi ng of cl &aronbustipe tgipstpraﬁdaltiagt inBgndTearEkhaist PididbenbREbIY 8adliahad.
For cleaning of precipitates, hydrofluoric acid is used, and due attention
to saf®tycombnsteaiedssiBing ges arowikitizéd byucdmbhstion, ngdacitniieah ticgone ast he
operation 20 rate of the process is |owered. The invention is devised to
al | evi at esheWwnirfemodas [Mde (3] atadndugedove the safety of the works in the
pretreating process of exhaust gas generated in production device of

seni conduct or S8l 12§k o 2iQest AH2@vaar & such-as  fi1'mtolh} ng device. 25
DI SCLOSURE. CF T | INENTLEN, v o) " -
2NF3 +20; = 2NO, +3F, +errerrerrmrrateaiion [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



30 Decenber 2005 3 The present inventors anal yzed precipitates in the
exhaust gas pretreating process, and mainly discovere | ¢l um
silicofluoride (CaSiF6) in the process after the cleagpﬁngVEEF%ﬁE%
col l ecting nmeans, and mainly detected amoni um silicofluoride ((NH4)2Si F6)
in the process fromthe filmformng device to the conbustion type
pretreating means. As causes of such precipitates were searched, calcium
silicofluoride is disclosed to be derived from Si @ contai ned in exhaust
gas and conbustion gas, hydrofluoric acid generated during conbustion, and
calciumcontained in cleaning water and process water. It was found,

Ammoni um si | i Tkd Ipy@gehdq:w@f&oﬁeaﬁaagged [REipkRkeS i@ztheh&{ﬂia‘ﬁfsfo%%i pretiehing HF) |

and anmoni a gas in exhaust gas. These precipitates are Si contained in

exhaust gaecesthend heaihtyl disvoviged taledtim Gilivehwrivet (@ ih Ihé pRo€dss aleng
type dust collecting neans, SiQ2 is not caught and collected efficiently

but is |eht eleaningsiyge, dasd dollettieg pnecasisagmd i mhindy desbredt iapimmbiuiven
pretreating neans, the SiF4 renoving nmeans does not function 15

ef fecti veﬂlﬁ(;()ﬂmmiltﬁi (NH5)eSike k dn e cpressalifrone athiei Gibn Wioriing tdevides tondhe
caught. and col]Jected sufficiently but |eaks out into the exhaust gas. In
par ti Gul sombuystiondype preiieating meges.dust col | ecting nmeans, fine particles of
Si2 in particle size of about O, |. to 1 mare |ikely to_be |left over,
and the dust 4% 9auses Rf sueh piseipHates Itsaat scasched, xepleipm wilicoffraride das
treating prqces onprising the Si renpving neans inmmediately after the
filmfor rﬂqﬁéO%ﬁt%gﬁ%wtcﬁ eeaingoripmedqins exkagist ges ﬂﬂ@ copifpsion gas,

i medi at g| ter t combustion type pretreating,neans, t.he. cat¢hing and
ol ect | My rotHGiic,ACE ESFTHE diRoi SipBiher, ansFl iR onstiged TR e o
be Nt 5 QuarEl LR blARs YR IPHAE roll, RuntSniBeiRBS nRSHA 43 obAbed BR3E

skilled in
10 SiOQ? hydroftuoric 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




25 'present inventors found pronotion of generation of precipitates due to
hi gh Ca 30 Decenber 2005 4 concentration in the proces ter. a et ected
residue of Si conponents for the first tine. Hence th?dﬁ%§gﬁF§F2&Kg

di scovered that the problens of the prior art can be solved by installing
dedusting (device) neans in the pre-stage of the cleaning type dusts

coll ecting neans. The inventors also found that the problens of the prior
art can be solved by sustaining the inside of the piping fromthe film

f or m ng desticeatrhion i the privess mastert vpd duetaticdadsidg of8hsoatpoachinfoeths ur e
not formng precipitates in these areas. According to a first aspect of

t he presefitsttimeenti on, there is provided an exhaust gas pretreating

met hod, being a pretreating nmethod of exhaust gas containing Si_ caonponents
conpri si ng: - Heveshihgsinverfors discoveyed thas the probiems of ghe priar grtegandpe solved

I ntroduci hg.the conbustion exhaust gas.generated by conbustion treatnent
into a pad%agallipg desysiing JR) Wgang ihihe prejeage of ke @f@ﬁmﬁ tyng fedtici ng

Gedust | notedting s Lhe rveRters ALt FrnddheCleatlent ebprRrat e
combust i otEh BT RBHhG B 1boife R UE 1B BER (o0 BuRpe UG R B st cp
1 tor oo R OGS ARa OO HiaBE of A TOD R B it Tn 8 B ralihtbesd. g
means mayppgave a. filter in its dedusting route, conpressed gas is

According to a first 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 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
water. 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.



supplied to the filter in the deducting step of the dedusting neans, the
plurality of gases different in application are intro ed fro t si de

t hrough the passage section, and gas flow is applied S@EFﬁsmﬁﬁgéﬁ e of the
filter to direct the dust discharge side fromthe near the filter surface.
30 Decenber 2005 5 At |east msets (mbging an integer of 3 or nore) of
dedusting nmeans may be provided in the dedusting step, and are used by
changi ng over so that the dedusting step is realized by at |east one
~dedusting (d&viezs) neeteyni baingt ieimesdr ofo3 beaidre) of gedpsting meahd ney ty at
nost (m 1) sets of dedusting (device) neans. The gas dedusted in the

dedust i ngpreviednmythd dedustirigastem chnal aranisad byfdhangingt @ver depthatthe glednstinge

di scharge pressure of the gas. The water introduced for cleaning in the

cl eani ng derps realized hyuateleast ene dedusiing (deyica)amgans thayfthe slus collecting

exhaust gas intrqduced into the conbustion treating step may be sustai ned
at a ten'p%?l%dsdieéﬁﬁ"éff by at mash (9r besets ‘?é‘isf‘églsﬁé’é&&?%’ll@ tBEPB. generated in a

pre-stage of., the go sfion treating step. cojr.ding to a secopd aspect of
Phe pr ocent Thi i AgmRted, if dhe SEGiRAleP iy BS Khtrenrplali aobowgte
met hod, begi a pretreating nethod of..exhaust gas containing Si conmponents
conpri si nfge:pggdlgge%thp%cllg&raq%rpﬁsdnggﬁwsgqson gas containing Si conponents
froma film ' | ti of. .t ! '
i schar ged oRiauRGaiOULCE o6 CRRRD 0l ABRhE Iia Bk he BUFE el BE
cont ai ni %a@ofﬁﬁﬂhEﬁ’@%ﬁo@ exhaust gas generated by conbustion

e e

treatnent, wherern t aust gas introduced into the conbustion treating
step Is The 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,




sustained at a tenperature not form ng precipitates possible to be
generated in a pre stage of the conmbustion treating stgﬁ. According to a
third aspect of the present invention, there is provided BHFeMES] gas
pretreating device, being a pretreating device of exhaust gas containing
Si conmponents conprising: means for conpustion treatnent of exhaust gas, 30
Decenber 2005 6 dedusting neans for renoving dust particles containing Si
from conmbusti on exhaust gas generated by conbustion treatnment, and said
dedust i ng nededusting meéamgfar rassdge distipacticien cohiagding 8 frombesinbastion
exhaust gas is introduced, a housing holding a filter for dedusting the
conbust i o¢xhaystrgasgengeated hy cothbustior troatndnd, gabsage section, introduction
passages for _introducing a plurality of gases different in application

i nto the housfithgledpsting teansuingluding #npassagesiecion liscwhigh thec combustion

collecting,the renpved dust_in the housj.ng, | eani ng, neans, for washi ng the
dedust ed $ls§asols @%l?gugﬁd» gaahown&lilpidmgﬁ Eﬁer qn dedusing the combystien

L T R, A 0 o8 S G b e
appl v ng HegRlche A Bfyalit, 8F seSftiaMbet B aiGreinld Mg POfEE frER RS T
di schar geod,ltﬁhg,eaﬂcf Qﬂpﬁ%ﬁe{:@x‘?%&&foﬁrfo? g{)];l(?(g@gntp)é rfd%vEd ditstia T g&ls?ﬁ" AL

for introducing a plura gases In applrcatron from

outsi de. Thedadus iddas TBREs tﬁ'@d’&hﬂ’éeﬁ' &ﬁa%u@ga%&ﬁag@%agglg%%}. i nt eger

of 3 or nore) of dedusting neans, and they may be use changi ng over so
that the dedavhpMilter shBPbé sdd derkgtify ndfanb 8Rfife RyFRsHRE Y&pl Ny neans and

that the dust collecting step nmay be fealized by at nost (m1) sets of

dedust i ng nedsdedusting means of the bag filter may have a filter in the route of the bag
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.



The water introduced for cleaning in the cleaning step may be pure water or
wat er of hardness of up to 0. The exhaust gas pretreating device_ nay
further conprise nmeans for sustaining the exhaust gas3PgFF8@HEEHKFnto t he
conbustion treating nmeans at a tenperature not formng precipitates
possible to be generated in a pre-stageyof the conbustion treating neans.
The exhaust gas pretreating device may further conprise exhaust neans for
varying the flow rate depending on the gas pressure discharged fromthe
dedusting nAecmrding0tdac it agfeh of fhecprademiginvendohotherd ingpevidedf a he
present invention, there is provided an exhaust gas pretreating device,
bei ng a prdapstgasmretieatingderice tvins & pyeveating dévicagf eiavsbgpooentaiming
conprising: discharge nmeans for discharging exhaust gas containing S
conponent ! GHEBPANENLS GAMPHYIIALT ng devi ce, combustion treating neans for
burni ng the exhaust gas di scharged by said di scharge neans, dedusting
means f or réﬁﬁ&aﬁ%emps aF disehaginggxbaust gas SPNiAHERE SbFRIPONEALS EURAA st
gas gener tegH%$ conbustion treatnent, and neans for sustaining the exhaust
gas intr RE VK& conbustion treating means at a tenperature not

form ng precjpi ; | ble t enerated in _a pre- stage qf, the.

conbusti on téroziélﬁlfs&i@ﬁrrégﬁidg ﬁ%ﬁdﬁ’%g%l% %)?é‘ﬁﬂ‘l%} %%g{ﬁcﬁ&gleﬁ b%isi%% dust
parti cl esyicQik 'ﬂ{eﬁgs Si conponents are renoved in the dedusting step or by
dedusti ng neans, and’therefore deposition of precipitates is suppressed by

ts th:bl ;' e:%&ggg&ﬁﬁg HrediBD? reliRRHS Jube pRIRIES SoRthiiRY IS b c&%héﬁ&ﬂ
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. 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




mai nt enance work is alleviated. Further, the cleaning step may be executed
w t hout spendi ng a huge vol une of cleaning water. By i a, b ilter in
t he dedusting step or dedusting neans, fine Si Q2 part?@ld??ge@f)erg@g%t 0.1to
1 mmay be caught and collected efficiently. Further, in the step of

shaki ng down dust fromthe filter, by applying the gas flowin addition to
supply of conpressed gas, fine dust particles floating in the atnosphere in
the dedusting neans nay be effectively collected and di scharged by the
conpr esseabprgpsate Mischaygs ambynadppetiding iohethg gredsuiosnjosshie assiwiedealwhyd e
dedusting neans is replaced with atnospheric gas, and an atnosphere for
snoot hl y batdediistipgstap ocuoidanet i ng dust particles containing Si components
is fornmed. By discharging at an air flow rate suited to the discharge
pressure of egheanilg siEp PsdueaTisnBy usingdemting mpder OgRBraHPFSrYaice

di schar ge anount gependi nﬁg on éhe pressurg | oss is assured glways in the
dedust i nglosVigr of haxinass of wp 19,8, gencxpion, ok pEssIRateseedaniie HEEHEPREShi ng

wat er ranging fro ure water to water of hardness of up to O, geperation
of preci preaPRESES e clipngre SR B aRns or WhseASAE sep Pt et st sl g
step or .Qr- S u £ , | ation is
reali zed?&geg%(ﬁgp r?%ﬁ%?ﬁ@ﬁ%@%ww&%ﬁﬁgﬁﬁ?%@ﬁg ccording to one
exanpl e enmbogi fRaty E&‘?‘on%xé’ﬁ&ﬁglegéﬁlbb gfluGhd é;c;ilaﬁé’c.eﬁasc‘?ﬂ%'&ﬁdeﬂnirf”ﬂ?&ess
step or neans IS sUstained at tenperaturé not Tormng precipitates
possi bl e dpnigtioA! PRitebd stepP'oR- iledfS i8f sushAn&P M US eRpetAiGA! MY R’
nmeans, and generation of precipitates containing Si conponents in the
exhaust gagcipRhfek Hbs§ible RELE YOInsklinlR pré-stdpe Fahb¢ohitRtibh @Alating ssdpedr of
means, so that a stable exhaust gas pretreating step may be executed. The
bag filt ancafs, thd denwanbhaf preyipithicscdonvaihingr Siheompoiusits patlid exlemst gas
cont ai ni ng

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.



Si conponents of fine particles size (in partiéul ar, about 0.1 tol. m

floating in the housing of the bag filter. BRI EF DES | ON ,OF
DRAWNGS Fig. 1 is a diagram expl ai ni ng exhaust gas p?ﬁﬂ%ﬁﬁ"ﬁ?&fag@Ew and

exhaust gas pretreating nethod of the invention, Fig. 2 is a diagram
showi ng a bag filter of the invention, Fig. 3 is a schematic di agram of
exhaust gas pretreating device in a segond preferred enbodi ment of the
invention, Fig. 4 is a schematic diagram of exhaust gas pretreating device
in athird preferred enbodi nent of the invention, and Fig. 5 is a diagram
show ng -a conventional exhaust gas pretreating step. 30 Decenber 2005 9
DETAI LED DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS Preferred enbodi nents of
the invention are described in detail below The exhaust gas pretreating

net hod, eXEIAILERADESERIFEIONOEHE PREFERREDIEMBODINENYSCe of the
I nvention are.applicable to exhaust gas containing Si conponents. Such

exhaust gas i Brejemed ambddimerts of teninivention areglegcribed in detaildeloe. of
sem conductors_or liquid ecrystal nodules, particularly in the filmformng
process or fLRenGxhaningas quetreatinghanethode exhimst egdmapsetrepamgpdeviceatndg
met ho eég(?us_t gas, pretreating device, and dedusting device of the
i nventd ondgHustipe edriee ot Hiep dnveppioneare1 epphicable Hopexhaust gas centhining ISi t he
filmform nlg rogcess, 4N particular, obviqus effects wll be obtai ned when
applied if°® Rﬁ%@i Sgghs 4 €88 15 senafaicd An dhe Ry EaCcturEng PTocesh opewsss or
devi ce of D.. plasma CVD. or .the |ike (Preferred enfodijent 1) Fig. 1 is a
schenat i C?%nyﬁ&é(ﬁfcg‘?m ¢ cprstal modyles, magticularly gb%ﬂggw%@g Ryaeess 15
pretreati ( i I -ed enbodi nent_ _of the.invention. .A
bt ot OB YSTRY e ShEeR TR, AR e SO R g
pretreating device, and dedusting device of the invention are preferred to be applied
10 in suph process or device. In 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




(device) neans 14, and cleaning neans 44. Fig. 1 shows a manufacturing
device of thin filmor the like in which this pretreat,] devi ce |

instal l ed or disposed, and specifically it is a filmf %&‘Q?égpéi of
plasma CVD in this preferred enbodi nent. 20 The conbustion treating neans 4
Is realized by a known oxidation conbustion device. As conbustible gas,
oxygen is supplied fromoutside, and flane is supplied by a burner or the
| i ke, and exhaust gas conponents are blPned and oxi di zed at hi gh
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dedustin devi ce an 4 he realize vari ous known dedusti ng
devi c8s. qﬁ%ﬁ%@ﬁﬁé@ﬁw Stng Vlcq:)éﬁa%rmb‘ﬁ, %@ dededing @evicehgrps ddr can
be used, and,the Bag filter is particularly preferred. The bag filter is
especi al hbgrrealized by vasiansi kapwen dedusting dewieeparkorcexample, spatuifugall to |
m 10 Various nmethods are known hitherto as the bag filter. Usually,

dependi n§epAatorn scrybberp cindf bag Ailies Fagobw ugedt anshithe bag Siltaroim particlatlyer |
mechani cal vibration system backward washing system ultrasonic cleaning
system Dakiered. jThe lyggsélém is especigly dighiin dustsemevingcifecvof finenparticlss oper
system may. be sel ected depending on the design conditions or the like. In
parti cul &t abeutdhllde lgim. system bag filter is 15 preferred.

10 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



Fig. 2 shows a preferred exanple of bag filter to be used in the invention.
Usual Iy, the pulse air systembag filter conprises a hgigﬁn 6 %Q& hol di ng
filters 18, a top plenum 20 provided in divisions in t1 %%ﬁé%” & of the
housi ng, and a dust collecting section 30 disposed in the housing | ower
part. The dedusting (device) 20 nmeans 14 of the invention includes gas
feedi ng neans 40. Inside the housing 16, a plurality of filters 18 are
installed, and the filter 18 is wusualll§ a cylindrical tube. The inside of
t he housi : nicates with.the ingi of the to enum 20 by.way of
 Cube. orofeitS, PATRAGED GRaibn dol Bontud Wi trtt il g Rhi e tlisng 16,
there is a passage section 'for introducing the conbustion exhaust gas to
be treat edlosabwhershakingdawnibisbnber 2005 - 11 outside. The passage section
19 i s opened when introducing exhaust gas, and is closed when shaki ng down
dust. The toplhs tpupdennm 20 s provdded by wiay obtthe heusing ditnand enbensheetiB, sheet
21, and co ni cat.es with the jnside of the hqusin 6, and a cl eaned gas
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designed to 1ntroduce an inducing gas for expanding the filter 18,
t ogefl@er comipressadphy, WmpiesRidass{Bofpsessed air) is supplied from outside. A pulse

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




15 Further, in the lower part of the housing 16, there is a tapered dust
collecting section 30 gradually decreasing in the aperbi%% dgmn rd. A
dust discharge section 32 is provided in part, or pref PYOPH1"Re bottom
of the dust collecting section 30, and it communicates with a dust .

di scharge route 36. The dust discharge section 32 is opened or closed by
manual or automatic 20 control. Usualle.l;f35 a valve 34 is provided for
openi ng and cl osing. The dust discharg ection 32 is opened while the
conbusti on exhaust gas is being introduced, and is cl osed when shaki ng
down dust. Wen shaki ng down dust, <carrying gas (air) is introduced in the

dust di Scmélgﬁlerﬂﬂfogg el %ﬁ%éﬂ&&gg@%&% ffS?égédgs}\km @T@gg&g@ge when

t he dust discharge secti 32 I's ope en shaki n 2005
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the discharge. section 32 to pass through t side of the C e route

36. That idiectitetigadust|divehagid alrbétish fshekalyi3b b SSIRAIROAN MRGIEIRBR dfShéi kel y
to be applied fromthe inside of the housing 16 nearly to the surface of

the filtehotsing 36mentlpes the hataedifshé fittef tRvi ce) neans 14 has gas
I ntroduci ng neans 40. The gas introducing nmeans 40 is a gas introducing
devi ce® capabl Eugher, the dedusting (desicentreahs d4tmsgasdgnirodiiciommednsi4le. The s
structure is not particularly specified, but it is preferred to be
desi gned 88 Béodupng reeasts Hhisusgdsigirodecipg seviceraapalleraf introduding gas ingas
introduciag ime. 10 The gas introducing neans 40 is installed in the
housi ng 1B féﬁl@mﬁ 4B from: gpisidgpodisi sigucturs isheol pariculaslyospecified, butdt ig8, so
that the gas may. b upplied to this 1ocation. That .is, .gas can be
suppl i ed ﬁﬁei?ﬁ"aﬁosgﬁ ae_@gn_%f io b ceBable of agifuistingrthe eaminiraducingamennt argh t he
top of t h&asfihhhﬁﬁci%g’tiﬂlct. Is not particularly specified as far as gas :
10 __The gas introducing means 40 is installed in the housing 16, preferably
corresponding 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.



can be introduced fromoutside of the filter 18. Considering fromthe
structure of 15 the device, it is preferred so that gﬁé ﬁgﬁ b% Sﬂﬁllied
fromthe side of the filter 18. The gas introduci ng meaEaHLES®asi gned
to operate when shaking down dust, and in the open state of the dust

di scharge section 32, it is designed to introduce gas al nost

simul taneously with injection of conpregsed gas by the jet device 24 of
conpressed gas. The gas introduction is not particularly specified, but is
designed 20 to be controlled by the operation of the valve which. is
controlled to be opened and closed. The introducing gas is not specified,
but is preferAblthe akhausTRes Geomp Rikali8aATicAE thearsQn FeGkely As tHRQWAEACH
liquid cleaning device for exhaust gas. Usually, by making use of cleaning
medi um (apattarnf theeabiest @las adidsdedning enddimil Whri6@NPAEAS ard Potidiausiorgas,
har nful conponents are dissolved 25 and renoved on the cleaning nedium
and cl eanexamypls, exhaiist ghaicarde dfrodecathro 20Ranikg wevdrifillaekwidistle afing
treating nmeans, various nmeans can be used. As the contact pattern of the
exhaust g@sdinmg arl deaning mesdimman\bersuppled fu exhast gasbysissidl e.  For

exanpgﬁ, exhaust gas can he_ introduced into a. cleaning tower filled with
cl eanihg mediuhe 18Yentiana it isgprefarradhiocuss weansipapablel of dedustingshe gabainsg
shower. 5 Inégge-in entign, it is preferred to use nmeans capabl e of

dedust i ngEhe RSt Stapds operatign iy asaured &t His meanepRPIcSasS @ alaturséagd.n t he
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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 pfeferably 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. .




As cl eaning nmedium water is used preferably in the cleaning neans 44.
Water s preferably soft water of hardness of 10 or |ess, and nost
preferably pure water or 15 water of hardness of up téo@ecBS”b%%cPPﬁNater,
if Si conmponents are contained in the cleaning nmeans 44, production of
precipitates containing Si conponents can avoided. It is because such
preci pitates are not produced in the a nce of netal elenent ions of
group 1 or group 2 in the periodic tabl'e such as calcium aside fromSi
conponents (typically silica) and hydrofluoric acid produced by conbustion
exhaust 20 gas. Such netal elenent ions include calcium sodium and

pot assi um an@he akhauwsngak prétréaiii 3@9? ' ' fid aited Pe !
degree when 1 ng of calgci E)m oXi ggﬁi:ogecon giﬁ%heg&{aﬂﬁ%é%egﬁsﬂq%flé&g g}&e%Si nce
hydr of | uoFirst, e combustiblaphy agtoembhgib fssidla cgameuﬁllsﬁémixﬁheqﬂﬁi fodfng | ¢
Is preferred that the cleaning nedi um should %e suppl i ed toget her Wlt% an
aqueous 26ewot ptaduee SiOakliattly oriby sasply edivedred) pesotirgiash a fifer Eacatthg 2005
14 The exhaust gas pretreating process by such cleaning nmeans 44 is

“expl ai nedand Fpllentingt $i,c amd art inttoeluged into dhe oolnbatiion paeebsing hia@s st b

supplied in the filmformng device produce SiQ2 directly or by supﬁ¥y of
wat er 2 pa¥%ay tof Hefyiexhayst| gas pipingcand hihug thancombustiont praceSsiag, maans ds
i ntroduced intqo the combustion processing neans 4 by 5 way of the exhaust
gas pi pi fFCKE- t hus the conbustion processing nmeans is executed. In the

' means h tenperature is supplied by flamuable gas

conmbustion tr i n 4, hi ) .

or flame, an "tafh% C@B’r‘%‘a‘é‘?fi HF%‘H@%@I@&% cBighdenperteeds sepplipdfstlammable
exhaust S urned. 10 guently, the conbusti.on exhaust gas is
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S EXECUtg?E-arJBﬁnE:ﬁ,S dedusted by the _

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




dedusting (device) neans 14 is introduced into the cleaning means 44 in a

state of |ower dust |level as conpared with the prior art, and the cleaning
process is executed. |f dedusted effectively in the deaQEPFWBb%W%¥@SS,
deducting may not be required 15 in the cleaning neans 44. It is nore
effective when dedusting is executed by the cleaning neans. In the

cl eani ng process, as cleaning medium, fay using water ranging frompure
water to water of hardness. of up to 0, production of precipitates can be
effectively avoided if Si conponents are present in the cleaning process,
and the mai ntenance 20 work is avoided, and a stable operation is :
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Fig. 2 is specifically explained rst, the ' dedusting proces

consi sts of thiuhtst dischagt segion 32; ebs vaivd JAlisiclosshaki ng process. 25 Wen the
conbusti on exhaust gas is introduced, the exhaust gas passage 30 Decenber

2005 15 secti dhe xonmbmstpe eabausiistinrodisahar des sené ipassed nwardifsmm ehened.
On the other hand, in the dust discharge section 32, the valve 34 is
cl osed. THuteE sidsuadithe fillex A8uand passes throughu thedinside tafithe filtat 8 pad desidé ofvar d
fromthe outer side of the filter 18, and passes through the inside of the
filter 18thefapiphaiume 285 and K €leapgd pnd slisehacgedainomitbe dischargd sactiom22.char ged
fromthe discharge, secti,on %2._ I nsj de the housing 16, since the dust

d

di scharge sect® tho psingd Oqsigee din et discharasessction 33ofitke duggelicctingt of
1 oat i ng. MRTPREHS Sk, b Tredt eRisice (ppicaly sBos partivicsp et 9o gas
pressure |oEtDEEERale Bimedondoey 0| Fovel | 7 SPect e fevel or uhen the
When the discharge pressure of the discharge gas from the discharge section
10 22islessthana spécific level or when the pressure loss is more than a specific level,
the dust collecting process is stopped, and the dediisting 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, aﬁd 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 conséquence, by valve adjustment of ,thé compressed gas 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 external 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




the dust collecting process is stopped, and the dedusting process is
started. Prior to the dedusting process, introduction 8f conpust i an
exhaust gas is stopped, and the passage section 19 and’leSER gégmgection'
22 are closed. In the dedusting process, first, the discharge valve 34 is
opened, and the dust = 15 di scharge section 32 of the dust collecting
section 30 is opened. At this tine, in khe dust discharge route 36, gas is
supplied into the dust discharge direction. Therefore, a downward gas flow
in the housing 16 is fornmed, or likely to be fornmed. That is, in this
state, a gas flowis likely to be applied toward the dust discharge
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into the filter 18, sinultaneously or with a slight tinme |ag, the gas

i nt r oducistablewas flo#Ohaving pectadiecciivity ®xXoanethl gas is supplied to the
surface of the filter 18 fromoutside. 25 The inside of. the housing 16

i s. confi gur 8y such lgas flayasfifit alvst paeialest fieatings in 3k Bonsgingeare 208¢hatged

di scharge direction nmaybe forned easily, but further by supply of such gas,
such as fromhe dischangesentivn3pofithd dustyollpetingsaction |38 By dis gahfowtieace of
the filter ié& a stable gas flow having such directivity is forned. By
such gas 1P§igf,offthe hapsig 1saseplaced swith sdmppphere gapeanh fiwiendisi particles Awr ged
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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 process. 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



di scharging fine dust particles floating in the housing, and although the
floating dust particles are collected in the dust collecting, process, but
are discharged fromthe housing 16 together with dust 3869?‘"@81*’@52%% cki ng
to the filter 18 in the dust shaking process. By such discharge node, dust
Is effectively discharged fromthe filter 18 and atnosphere

synergi stically. 15 According to such gﬁpusting (device) neans 14, the
conmbusti on exhaust gas can be dedusted ‘effectively, and the maintenance
work is alleviated not only in the dedusting (device) neans 14 or process
but ‘al so in the subsequent processing neans or process, and a stable
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subsequent cleaning neans or process. Dust par es separa

di schar gedlehsied Bes 6?(14@ Iy @seRbRede 8h the lﬁiﬁ@@sﬁ?e 1dksROEAHR! iRk, at

enbodi nent 1 areé collectéd Separately in dust collecting neans or process.

The dust leabt @mt oDthepuanRRScdst agd da3taRALdIY cost T AHE dIB AR ctir® prdedss can
preferred to detect the pressure of the cleaned gas fromthe dedusting 30

Decentfer bosaed7 Atheisamp timarthe compositiensof thedleanedisis isketilig, r ate of the |

di scharge neans, -typicall di schargi ng bl ower, on the basis of the
detected pr es@@@f@HeBWndi(E'EMnQEhg the cleaned gas by supplying air flow
depending on the pressure |loss of the filter, at |east one of the running
cost and i nst@therprefarred smbodimpnt of the invantiontis pyplpinedess can 5 be saved.

At the sanme tige, the conposition of the cleaned gas is stabilized.
(Preferred e us gasyiereHing deyieq enbresem pseferted embedinient 2 s
expl ai ned,

particularly relates to exhaust gas supplied into the combustion treating means from
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,



The exhaust gas pretreating device or process in preferred enbodi nent 2
particularly relates to exhaust gas supplied into the caonbustion_treating
means from 10 the filmforming device. Residual silicod {8EMPPR2¢4%e i1 m
form ng device may be transforned into SiF4 or others because of being
supplied cl eaning gas such as NF3 or so after the film form ng process.
Such gas may be directly di scharged aﬁﬁgghaust gas or renoved - fromthe
exhaust gas system 15 In preferred e i ment 2, whether such gas is

di scharged .together wiith exhaust gas or discharge out of the system it
Is applicable to the filmform ng device or process having cleani ng nmeans

or procesandAih - off dj j pl.ai ned by referring
Co Fig. 3 ong ot ST Rh e b s SR By doalifo R BHE RS v
exhaust géﬁtcﬁwih@éolﬁck:ﬁhel%q)ypﬂm%%éd in the cleaning process is introduced
into the conbustion treating means directly or by way of outside
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havi ng out si de scharging neans 54 is shown, but this préferre

enbodi nencompkselyptndhydipslubaa iciak® SE@V?r_o‘EM@& 8 Ge AR RNy %ectﬂé‘ e
out si de di schargi ng nmeans 54 supplies cooling water to cl eaning exhaust 25

gas surkepassrtbroughehe fiiieher of the filmform ng device 52 to cause reaction
of SiF4 30 Decenber 2005 18 and others with water, and deposits Si02 and
hydr osi | i cof | Q& Wthewinhavimgisycladischargeaheansaft] whild thzt exliawetphy id Geoléd | t er .
In spite of such neans 54; these precipitates cannot be- caught and

col | ect ed@nt¥apards Huyefiethia the pragess fione discharga ftbisittiedfiim ddrming ddvies2 sane
time may directly 5 pass through the filter: O, w thout having such

di schar ge?HbaPCcEng um e dhe ke HoBttrepilng #neeps|Gdd similar precipitates and

hydrofluoric acid are generated.

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. _




and vapor is liquefied in the process fromdischarge fromthe filmformng
device.-52 and reaching up to the conbustion treating neans 64, simlar
precipitates and hydrofluoric acid are generated. 10 ¥ BEesTRY 298Dodi nent
2 includes, as shown in Fig. 3, neans 56 for sustaining the piping 55 from
the filmforning device 52 to conbustion treating neans 64 at tenperature
not to form precipitates which may be asnerated. Precipitates which may be
generated are precipitates predicted in“the filmform ng system consi dering
fromthe type of exhaust gas or the |like. 15 This neans 56 may be either
means for heating the piping, or neans for sustaining at a specific
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the gas niusilatigg mewktis PRSeffadiivd ftaperanié fhP 40Hid bR - & nal
heati ng nmeans 5%, only heating sourcer may be useg;@grﬁ%%tﬁﬁghoggﬁen?gurce

and i dsul@ecipgatesnber nay be 25 used. Such heating source and insulating
menber are not particularly specified. 30 December 2005 19 In the case of
usi ng the i ndedictodgpreeipittesf varynwithather @myfositidraos texbagst gazoand tyiR of
~insulating menber is not particularly specified. The tenperature to be
sust ai neci¢aning gapiapidiy tBe chse efickhdustigan gomeining Si compontatsigegeratabins i s
an-effecg_vg tfnperature for aavoi ding generation of predicted 5

preci pi t atiddm

orming process, typical examples are silicofluoric compounds. In particular,
when silane and ammonia are used as combustible gas and fluorine gas such as NF,

10 s used as combustion assisting gas, ammonium silicofluoride ((NH,),SiFy) 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



Predi cted preci pitét es vary with the corrposition'of exhaust gas and type of

cl eaning gas, and in the case of exhaust gas containin | CO ts
generated in Si filmformng process, typical exanplegogFﬁe@Bgﬁgﬁgluoric

conpounds. In particular, when silane and ammoni a are used as conbustible
gas and fluorine gas such as NF3 10 is used as conbustion assisting gas,
ammoni um si licofluoride ((NH4)2Si F6) is predicted. Deposition
(sublimation) tenperature of. ammonium silicofluoride is 137C, and by
sust ai ni ng the piping 55 at higher tenﬁgrature, deposition of this
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Is provided with tenperature sustalning neans, position precipitates

in the pimirticulag’ @hchs el RledasHRd. médd bbh eddidisfihgnacaee WoF khé Sbad! IiRiérat ed,
and use of dangerous cleaning agent is avoided, and the safety is

enhanced.espécilly,t thebagi fiiltéiheppleduat the dubdshakixgy) proeansbe the pas Rt dubinighe
post-stage of the 30 Decenber 2005 20 conbustion treating neans or
process, means 4his wseddasi thet dexdpstipgrdevicenon dedustingnaedans, nif fheefikn ferning
enbodi ment 2, in particular, the exhaust gas is explained about the piping
from t he deiviee Hérisinnf provides! svith exteond)udisclmgingemeans, prewipitaes ean behe
conbystion_treating process, but this node can be also applied in the
deduiai nglifectively prévented 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 of 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,




5 device 2 and a process of various nodes included in preferred enbodi nent
1. In wparticular,- when the dedusting neans or dedusti devi ce t he bag
filter, especially, the bag filter applied in the dusﬁﬁg%§FFW6r8$ ess hy
the gas introducing neans 40 is used as the dedusting device or dedusting
means, if the film.formng device 54 is not provided wth external

di schargi ng neans, precipitates can be, 10 effectively prevented up to the
conbustion treating nmeans, and dust particles can be effectively renoved
by the dedusting (device) neans. (Preferred enbodi nent 3) Preferred

enbodi nent 3 of the invention is explained. In preferred enbodinent 3, in

boi ng an 11 Raaprgp G FHRe bR iRl Wl B dbl AERed.
B R s R v A B e R VS S e

process | enbedaicn? sthenale ARBoo o AR Ghpdasiyai g means. The number

inis preferably 6 or less, and nore prefera 20 An exanpl e of

preferred enbidleasithrét dedusting aieaas 70y76,8i Y 78 8@ artelipdralltl to fHeSupplp hows
t hree dedusting nmeans 74, 76, and 78 as dedusting néans 72. The dedulsting

nmeans 574, roufe, ofircdbmitfistibn pexdiaast gak. eMindsipply Dutdnf koniiistiol exMausiegust i ng
devices, and preferably all dedusting neans are bag filters, and nore
pr ef er ablopuglest teslbkicombustins tesatingamehis tie tsandhedubffecaespbyding fouthdrer
.25 preferably, the bagefilter'should be capabl e of supplying conpressed
gas to t Kiedupiingmeagn7Hetuandr782008 tizbranchédbpipes greapryaict|voith ivalves 84,
out si de 2%;the filter so as to direct the dust_ discharge .side from near
the filt &0 spdr&tor agiustingstheuppby yelumepa combustion pxhaust gaior praseucarent
Is the node disclosed i referred enpodi rent 1. _
or “absence “of sup&yp e]Slesc arge [r)?i))es or cleaned gas 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 preferred 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, necessary total filtration area by at most (m-1) sets (pieferably (m-
1) sets). Therefore, in this preferred embodiment, each dedusting means has,
supposing the necessary dedusting capacity (filtration area) tobe 1, a dedusting
capacity (filtration area) of 0.5, and the total dedusting capacity (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).




At | east three dedusting nmeans 74, 76, and 78 are arrayed parallel to the
supply - 5 route of conbustion exhaust gas. The supply route of conbustion
exhaust gas coupled to the conbustion treating neans i SOdecsahen2
corresponding to the dedusting neans 74, 76, and 78, and the branched

pi pes are provided with valves 84, 86, and 88 for adjusting the supply
vol ume of conbustion exhaust gas or pr nce or absence of supply.

Di scharge pi pes for cleaned gas discharged fromthe 10 dedusti ng nmeans
74,76, and 78 are provided, and discharge adjusting valves 94, 96, and 98
are provided respectively. If one of the dedusting neans 74, 76, and 78 is

applied in dugtg kN S mal NARCE,. i he C usti ng

capacity is agsa%?hgya%ﬁﬁﬁgng?erﬁ%ﬁan@m%hgr§Qoﬁ%wl}}gi ?ﬁﬁﬁﬁg{g%ﬂ% 5el’S of

dedust i ng deBaimgFocesaifebhfstion @ﬁﬂﬁs@gﬁﬁg?ed&ﬂﬂﬁtéﬂ.i ng capacity, that is,
enmbodi" nment

same filtration area. In this preferred t he dedusting neans

74, 76, and 78 ®ig 3jeké msuﬁtmmugﬁgﬂ eddated ofPRRInibustidnltrdagingSane

filtration area. It is also preferred To be designed so as to mai ntalﬁ t he
necessar y miadsss isagpli@D imtophei dedusiifi@imédns T6CES Saidy tHeof@dushini!t [?]I%E;és%”is area
by at nost (m1) sets (preferably (m 1) sets). Therefore, inthis

pr ef ery edexednsed. mévecordingly, tedvalves§4 madrdd hasclosad)ppdsthe Ve §&E8SIG Y
dedusting capacity (filtration area) to be 1, a dedusting capacity
(fi|tratiaﬂd§8@aqomnqd..5, and the total dedusting capacity (filtration
area) is- 1.5 In other words, the necessary, dedusting capacity is
satisfied by 8§ esase, thgdedusting 2aeans: 19, %%tppopenag: ton exhitiie t1) neg@Bsary
Decenber 0(8% 22 Usi t he, dedysting (device) nmeans 32 'having such

confi gur at'¥ PHEH@Pa&gHL@H &6 HBE pIpcessnis aXervigdonpedy. JAsither one

expl al neo'dedusting (device) means has enough dedusting capacity, only one unit 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



In Fig. 3, the conbustion exhaust gas introduced fromthe conbustion
treating neans is supplied into the dedusting neans 76, 78, and 6&? -
dedusting process is executed. Accordingly, the val vesOd2SArenaoly o

cl osed, and the valves 86,88, 96, and 98 are opened. In this case, the
deducting neans 76, 78 cooperate to exhibit the necessary dedusting
capacity, and the dedusting process isgxecuted properly. If either one
deducting (device) neans has enough dediicti ng capacity, only one unit may
be put 10 in operation. On the other hand, use of the dedusting (device)
means 74 exceeds the . necessary dedusting capacity, and the dedusting

(device) deditbingds BEich&d, 3R cledfed gas of 89ble’ @thp 's'ilidﬂ—?én l%@%&l%g&f.ocess or

mai ntenance. Further, if "either the dedusting evi ce) neans or 78

exceeds a speli pareidulatpimopRiGddEeinBs8indéil NRARAIPH s&s DF WRBBLing means
I ntroduction of conbustion exhaust gas to this dedusting neans1s stopped,

and it mabatesappldedosting capatityhald 0@ RicesHep dedustii HipABRAY ¢S satsfidd by
i ntroducti on of conbustion exhaust gas into the dedusting ~ (device) reans
74 is st a(mel, sedm cantchendidusholegapredfieisnt idedestiapuprstesd tail lHesexecnayd, at
conprising a plurality of dedusting neans, if the necessary 20 deducting
capacity @éHnyum Jimit <ffi total dedusting capaditym Thateis byeihangipgoehrssoi thgt teans
may be us&d i?l dust shaking or other process, and it is not necessary to
consi der shaking pregessris detlizedde et draskpng dedustiighmennnard thatdbetdusui ng
operation .0 the allo | e range, of pressure | oss of the dedusting -
means as ?f#PthEng‘P‘Eﬁssﬁ{‘%ﬁ‘gb&%ﬂno% I(ﬁ'kf)r@%ﬂﬁé‘é@%s@lg medns enghldelentan be
execut ed easi.| requi red. Therefore, 25 stable ogperatiqQn is possible
2l vays 1 iiolorile dedustug pocese, can b eiRuind Wailadkesping thscarstire dows 23
dedusting,i,s achi eved, and cleaned gas of stable conposition can be :
dischargeg.‘

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.
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In particular, in preferred enbodinent 3, since all in sets of dedusting
means have sane dedusting capacity, and the necessary ustin pacity:
is satisfied by (m1) sets, and on the whol e an'efficﬁgﬁgma@hﬁg?ﬁﬁb
process can be executed at mninmumlimt 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 thejdust collecting process is realized
by at nost (m1) sets of dedusting neans, an efficient and favorable _
dedusting process can be executed while keeping the pressure loss |ow 10
As a matter of course, as required, by using the dedusting neans over the
dedusting capacity, the dedusting process. can be executed simultaneously
wi th ot her dedusting neans. In preferred enbodinment 3, in particular, the
dedust i ngINP: AFPIJECARILIEYD! ai ned, and the dedusting neans or
process of preferred enbodi nent 3 can be 15 applied also in the nodes

i ncl uded in ppefedingitathsdavension, in pretypatingrprodessafteaxdiansingas Zenkrated in
particular, b sing g discharge bl ower capable of varying the air flow
rate depti§d PHREUSHONN deire swigh eap fsepeondusiors doy diquid saystal emodulesy tine
dedustd ng nE%ns exglaéne in greferred-enbodinent 2,. the cost can be saved
in the deBGUHeIARCE Beds s allevitedor thy safetdn themasktis mphanends andngreat

opti mum p - -stat e, vi ng described preferred enbodi nents of the
inventiog&aﬁﬁﬁﬁngﬁﬁ%W@éﬁﬁ%n? e acconpanying drawings, .it is to be
understood that the invention is not limted to those precise enbodi nents,
and that various changes and nodifications nay be effected therein by one
skilled in the art without departing fromthe scope or spirit 25 of the
invention as defined in the appended cl ai ns. 30 Decenber 2005 24




| NDUSTRI AL APPLI CABI LI TY According to the invention, in pretreating process
of exhaust gas generated in the production device sucl?5 3:? sg_g}i cg&&_ltjctors
or liquid crystal nodules, the naintenance work is all Hreawer he
safety in the work. is enhanced, and great industrial nerits are obtained.
30 Decenber 2005 25 CLAIM5S 1. An exhaust gas pretreating nethod, being a
pretreating nmethod of exhaust gas containing Si conponents conprising: a
conbustion treating step of exhaust gag,_ 5 a step of introducing the
conmbusti on exhaust gas generated by cordustion treatnment into a passage
section of dedusting neans, a dedus%g&@iﬁp of introducing a plurality of
gases different in application fro e of the dedusting neans when

dedusting theg introduced,conbust,i on exhaust gas copt.aini .-CO ent s . by
the dedusting-means. - 10 ARSRBR g ER FEEha Dol R Dot Pyl HRals
dedust ed | | t alp step of washing the :

di schargeéc)ip% Eg‘?ﬁ%@é*ugﬁ,sﬁ%bglﬁggﬁ @ggﬁ{{gﬁﬂgwater. 2. The exhaust gas
pretreating ' | g filter is used 15 as

dedusti ng mgﬁg&?ﬁu%}#éﬁg%é@gﬁmr%\ﬂgté%@sgg&?he exhaust gas pretreating

met hog of cl aj ep oPiRFGIRIRALEE cé%%ﬁdni‘%xﬁﬁﬁé’ﬂs%d&age@rétbh ty chmblubfon
dedusting route, "conpressed gas is supplied to the “filter i'n the dedusting

step_of tth@atﬂﬁﬁuﬁitbaq)am@e%ecﬁdsleopﬂed@ﬁthﬁnsﬂases different in

application are introduced from outside through the passage section, and
gas flow is a dedusting step of introducing a plurality of gases different in application

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




20 applied to the outside of the filter to direct the dust di scharge side

fromnear the filter surface. 4. The exhaust gas pret I ng, me d of
claim2 or 3, wherein at |east msets (m being an intégz%mggbﬁﬁgﬂgnnre) ,
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) neans and that the dust collecting step is realized by
at nost 30 Decenber 2005 26 (m 1) sets,of dedusting neans. 5. The exhaust
gas pretreating nethod of any one of c?ﬁins | to 4, wherein the gas

dedusted in rh:;lre’ sgﬁddfscfeidﬂﬁitfé)ﬁﬁ#& di scharged at an air flow rate depending

on the dis ge pressure € gas. 5 6. The exhaust gas pretreating

met hod of “any: ,oqﬁF%‘XhﬁLg}i & E%Ieﬁga%n&g{b‘?ﬁ ) Bt ?{?%u\é’a&feél?inﬁg]gﬁg%%@hérgn

. : a
cl eaning in the cleaning water or’ water o néss of up

0. 7. Theth@’@'ﬁé‘ﬂ@ﬂué!é’cﬁir?fh%tde%ﬁ&ﬂix&% sl Ak cRhrpRA it Qﬂ‘ﬁirptfloﬁlrﬁier@ep@naiﬂg%n.

wherein the exhaust gas introduted*into th& conbustion treating step is

sust ai nedha'digthadd? pressues af teszasnot form ng precipitates possible to be
generated in-a pre-stage of the conbustion treating step. 8.. . An exhaust

gas pbet r eat iGigTietdxhdustReisngetefingt hRahod of GBY bae ofodlauddust5,06kerein
containing Si conponents conprising: a step of discharging conbustion gas
cont ai ni rthe Svatepipoorhred flor azteanifig |im thé Scléamning seepd ésv pose, waateroob watdroof
treating step of burning the di scharged exhaust gas, and a dedusting step
of renovihagdeassof parteidcl es containing Si from conbustion
| 7. The exhaust gas pretreating method of any one of claims 1 to 6, wherein
the exhaust gas introduced into the combustion treating steﬁ 1is sustained at a
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



exhaust gas generated by conbustion treatnent, wherein the exhaust gas

I ntroduced into the conbustion treating step is 20 sustalned at
tenperature not form ng precipitates possible to be geﬁ’gf[éﬁcgalbiehz‘golspre-
stage of the conbustion treating step. 9. An exhaust gas pretreating
device, being a pretreating device of exhaust gas containing Si conponents
conprising: neans for conbustion treatnent of .exhaust gas, 25 dedusting
means for renoving dust particles cont aﬁapi ng Si from conbustion exhaust
gas generated by conbustion treatnent, @and 30 Decenber 2005 27 said

gas get nt, Shd 30 Decenber 2 said
gas 15 i ntr oda g nE ey SRARRORE paRRer eAof Iy R A o

exhaust gaghaitgagus estrédRBdl AhRRARTARGIIRRCE 8l 'Pfd%eéé%ﬁ{g'ﬂi%&ﬁ@%ﬁ 6 for

introducing a plurality of gases different 1 n applicationTinto t ousi ng

fromits Fexbuiisti gas ianedacellsfromolthe ChaRges aetlion, fitfro@RtdC tjalshobt efor
renoved dust in the housing, cleaning neans for washing the ‘deddsted
combust i orinesdhaiisg agplaralityvet gises Idiffeidng ig dpplichtiGn Intor e’ Raisin}o fiday irge of
claim9, wherein a bag filter is used as dedusting neans in the dedusting
step. 1. onteidesendastusyesllqotitgy seation jorenllectingfthe texovelOdustire tiei ousigied 10
dedusting neans of the bag filter has a filter in the route of the bag
filter to supglegn avaghing hetdedusted combuation akkanshgss yewater.
i'ntroduci ng Sns for applying a gas flowto the outside of the filter to
direct the dudf- dhscxhpye gasquetreadtingdevice nbckaimt®wheseinfabag filtyr isapedf a
passage section for introducing a plurality of gases different in.

appl i cati BﬁdF‘?ng’El%qrﬁéPtH%di IStingeStechaust gas pretreating device of

claim 10 o‘r 1%1. wherei n Safﬁe exhaust gas pretreating device of clail_n 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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F

dedusting nmeans has at least in sets (mbeing an integer of 3 or nore) of
dedusti'ng neans, and they are used by changi ng over sq_that the_dedusting
step is realized by at |east one deducting nmeans and gﬂ&FmFﬁ@eH%QHS
collecting step is realized by at most (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 0sql4. The exhaust gas pretreating
device of any one of clains 9. to 13, further conprising nmeans for

sustaining the exhaug a&f’t‘%ﬁk ’Eﬁét?éjd't‘fgngddé\ﬁ'éé’o*f Qﬁy%‘ﬁ'%bc%’liél' 830 LIS Fhither m;ans

at a tenperatufe not formng preciprtates possible e genérated In

pr e- st agecipridifg exAMNISheAR fof 9aying the fd% ra'-f? d@%ﬁ%ﬁ??n&ﬁ@%&@ reskare 1he

exhaust gas pretreating device of “any one of clai 14, “furt her

conpri si ndfsehgh frofetiesdddaktingménng the flow rate depending on the gas
pressure discharged fromthe dedusting neans. 16. An exhaust gas

pretreating dyice, being/n etlgusegds pretrdame devite Beigy hpustreading dovideai ni ng

Si conponents conprising: discharge neans for discharging exhaust gas

cont aiSni nef eXhaustrgasentaning@hcamponentsfoonupnEingtevi ce, conbustion treating
means for burning the exhaust gas discharged by said discharge neans, 10
dedust i ng neahlschasge msany forglisehargipgexhatsf gas contiiming$i Sonfpopsnisdntmst i on
exhaust gas generated, by conbustion treatnent, and nmeans for sustaining the
exhaust d#& formipade¥ieei nto the combustion treating neans at a tenperature

not formn reci pitates possible to be generated in'a pte- i, .
"9 Rom ll%thIl treati%g means for burm%g t%e exhaust gas ﬁlschargcd by said

discharge means,
10 dedusting means for removing dust particles containing Si from combustion A
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.




stage of the conmbustion treating neans. ABSTRACT A pretreating
process for exhaust gas produced in a sem conductor of _Liquid, cr I
nodul e production device such as a filmformng device,e'b\kﬂeé?gﬁbﬁr%&(}E’a

mai nt enance work is restricted or safety of the work is inproved. A
pretreating method for-a filmform ngpgxhaust gas containing S

conponents, conprising the steps of burning and treating an exhaust gas,
dedusting Si-containing dust froma conbustion exhaust gas produced in the
burni ng step. cleaning by water the dedusted conbustion exhaust gas. This
met hod that renoves Si-containing dust in the dedusting process can

restrict the precipitation of preci&ﬁ$mduri ng the cl eani ng step,
al | evi ati ng nmaj nt enance ., work,

T (N K TR N A

cl eani ng %étgf 'module production device such as a film forming device, wherein a
- maintenance work is restricted or safety of the work is improved. A pretreating |

5 method for a film-forming exhaust gas containing Si components, comprising the

steps of burning and treating an exhaust gas, dedusting Si-containing dust from a
combustion exhaust gas oroduced in the burning step. cleaning by water the ,

dedusted combustion exhaust gas. This method that removes Si—containing' dust in

the dedusting process can festrict the precipitation of precipitaters during the

10 cleaning step, whereby ensuririg a stable treating process, alleviating maintenance
work, and conducting a cleaning process without requiring a large amount of

cleaning water.
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