;e3e_: _\R6T:z U DESCRI PTI ON EXHAUST GAS PRETREATI NG METHOD AND EXHAUST GAS
PRETREATI NG DEVI CE AND DEDUSTI NG DEVI CE USED THEREFOR 5 TECHNI CAL FI ELD The

present invention relates to exhaust gas pretreating netimmmm‘mwﬂrst gas

pretreating device, and dedusting device used therefor, {
particularly to nethod and device effective for pretreating *1%51@ ust gas
used in production process or filmform ng process of nodul es 0Ot -

sem conductor or liquid crystal display. 10 BACKGROUND ART ||t ses
used in filmform ng process of nodul es of sem conduct or Orlmmmmmmmmgt al
di splay include, for exanple, silane (SiH4) and ammonia (NH3) f{gr tormng a
film and fluorine gas for cleani MESERIPTIO®RNM ng gases such as silane and

15 ammoni a (or conbusti bl e gases) can be treated, for exanple, by plasna
di schar gi ng i NEXHAESTeGAISOPRETREATINGMETHRDD ANDEXHAUShGASt e, while

cl eani ng gases such as NF3 and fluorine gas (or conbustion assisting gases)
can be treaPBETREATINGDEVICE AND BERUSTING DEVIGE tSEDdHEREBOR of t he
systemin a formof SiF4. Such exhaust gases containing filmform ng gas
and cl eaning gas are 20 sequentially treated so far by conbustion type
pretreat iﬁg means and _cl eani ng type dedusting neans installed in the
post - 9t agEEGHNIRALIIELR chanber of filmforning device as shown in Fig. 5.
In the pre-stgage of the corrbusti' on type pretreating nmeans and i mmedi ately
after the vac s EvenHan slates: tor exhppish gassipretrgating methad aathexbausthaust
gas 25 is often install.ed. This, S|.F4 renovin ans i s provided near the
Gas di scHEPGECHERINg dovice.;asd deluSHng deViseHsAY tEr&He AR BFRFCI RariGUATHAR ¢ o
suppl y 0. the exh t..gas.. and catch .and. collect.Si F4, as Si 02
(s i 2y Efhabin el BB for BR8N BN ER3 R iobietiEion raess
system | € . t 3 t VA ustibl e
gas and 5& cfgl us |lgg%ééés/alg§f) ?@(%12% %f{rkgngg%zcg%r (ﬁ?@@l&lﬁgr [ odr% ,ﬁgg'd chem cal
r eactjigons as
BACKGROUND ART
Hitherto, gases used in film forming process of modules of semiconductor or
liquid crystal display include, for example, silane (SiH,) and ammonia (NH;) 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 example, 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 be 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 pretreating means and immediately
after the vacuum chamber, means for removing SiF, from the cleaning exhaust gas

25 is often installed. This SiF, removing means is provided near the gas discharge port



shown in fornulas [1] to [3] are induced. SiH4 + 2Q2 -~ Si02 + 2H20 ~ .

e . . . . ... .. ... .11 ANHB + 72 -~ 4N02 + 6H20 ~ .
. [2] 2NF3 + 2Q2 -~ 2NO2 + 3F2 . . . . . .
Ce e e e 10 Further, in cleaning type dust collecting
means, the conbustion gas is neutralized in water containing alkali, and
cl eaned and dust particles are collectegl, and Si 02 is caught and coll ected,
whi | e aci di c conponents (NO2, F2) are separated as waste liquid. So far,
however, precipitates are generated in the Si 02 catching and collecting 15
means, subsequent piping, cleaning type dust collecting neans, and

subsequenfrof the Tilm Fdiedigl xhh@det, Hadlie dekizned fo QhpplyPiAEr & ﬁl&éﬂﬁﬂﬂsf‘gad, n the
cl eani ng devi ce. Hence, Trequent washing of cleaning type dust coll écting

nmeans andar@ @itety andsolledt SiFeas STYy (silicynambfuethep fie ko t&hese tHYYSIRYfftomar i C
acid is used, and due attention to safety is needed. Besides, owng to such
cl eani ng thodxhaustigansaystem. t he operation 20 rate of the process is | owered.
The invention is devised to alleviate mai ntenance works and i nprove the
safety of thdnwoerkbustion hgpeppetreating mearsoof sxhaist egdsawembgatiblpegas andd i n
production device of sem conductor or |iquid crystal nodule such as film
form Ay oeomustiopsassistogCEuRErcopXitied Ryremigrstiong amd echsimdsalnreacHoanasr s
anal yzed precipitates in_the _exhaust gas pretreating process, and mainly

di scover %@ﬁﬂﬂ@iﬁﬁlﬁ“ fﬁirqf@@‘t‘@& i F6) in the process after the

. '-

cl eani ng type 'ij—i("St ol | in ns, and nainly detect amroni um
silicofluoridd 4("!\I?‘@72’Sie$%)¥ "%"ﬁze(ﬁe process fromthe fl’fﬁl form ng device to
the 5 conbustj ty, r ati means.. As _causes of h precipitates
wer e sear ched%ﬁ@éﬁcﬁ%gggN@o* p%pl de is disclosed to derived from Si 02

contained in a d %ﬁgbusti,on .gas. . hydrofl uoric acid generated
during conbusﬁgﬁ%lig)ﬁggi%@@?d' cont ai ned in cl eaning wgéfer and process

wat erg It was d,;inA i id i I [ ri : L 02
nyclr o) vor ¢ SerRy i) AR e (GRL ctilecti oSy W ConARiCH Bhos ¢ s
are Si 02 gqitadizB& Gn iwat€X Baiaini R alkafin dnd Reednell | A\ digt fanii1 B0 arenesIfcted,
obtained: in the cleaning type dust collecting neans, SiQ2 is not caught
and col | enide8i®f isi @ught hid leulle¢ted) while @¢kic icBgipdRenB8NODJ) R hardsepasitage of
t he conbustion type pretreating neans, the Si F4 renovi ng neans does not
functi on dsSwadte éiquidiel y, and Si 02 produced by chenical reaction with water
is not caught and collected sufficiently but |eaks out into the exhaust
gas. |n partiSufary howaver predipitates gret generaledtin ¢lag Si24 catghimgaamsl, cdllegting
particles of Si02 in particle size of about 0.1 to 1 umare likely to be

| ef t Jovermeanfy subsequest nibingecl¢aning dyee whist eallgcting meamggnnd osubsequant
exhaust gas.treati Eg r%cess, conpri in(% the .Si. renovin ans, i diately
after t hePPiNEiRgReRY H5adBg LcIaRHTc HoPin AR OB diohocTFMEBE IRy Foans

i redi at g ft f ombust Lon_ type pretreati neans, the,catching and
o ect | oK dfdulsaE TR bl SeaniBE oBIE S BE0RRang BRa LR Bk
be not s i WAL G ﬂ@ﬁ great. ri 0

skilled %ﬁﬂpﬁe&'aF%SfC%%gﬁfgg Br g@ H%\Qlk’n en o}lgn 8%1?& Sgllrg%‘?fn%n?gdr}{ eo%“%@ﬁgﬁgti on
of preci pifratgs ORY 1 gmﬁ j { Phat c and
detected raegt' duéﬁg edSi B(yosgr%g’ggmnsé%r t gfe?ﬁdgfﬁﬂ Hrrleaﬁ}l‘ei%ﬂ{:dg’t e0 HVEIE’I)?OI‘S
di scer eftd betheldtBcdds9Ide@f the prior art can be solved by installing
dedusting (device) neans in the pre-stage of the cleaning type dusts

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



5 collecting neans. The inventors also found that the problens of the prior
art can be solved by sustaining the inside of the piping fromthe film
form ng device to the conbustion type pretreating neans at a tenperature
not formng precipitates in these areas, and finally devised the invention.
That is, the abstract of the invention is as follows. 10 (1) An exhaust gas
pretreating method, being a pretreatinggnethod of exhaust gas containing S
conmponent s conprising: a conbustion treating step of exhaust gas, a
dedusting step of renoving dust particles containing Si from conbustion
exhaust gas generated by conbustion treatnent, and 15 a cl eaning step of

washi ng the OpgRIpreRnE AAPstibisOAnSyREY PreCipialed WRHRY exhAlst THR PidiRidfihgdas
pretreating nethod of (1), in which a bag filter is used as dedusting

(devi ce) sy, afid nieinBedigsbvared ShRpum(stlicoMrRNEHSiFain the §iroeesi dfter
met hod ofpi(@g), i n whi cﬁﬁt he dedusting (device) neans h%s a fiqlster inits

dedust i ngtheowleanigonypes slast geslloctingupiddnsd arad t mairfly | detected 2eminoaium
dedusting step of the dedusting (device) neans, and gas flowis applied to
t he out sidBcafludride {((NHgpSiHg) dinr thet ptdvesd dsim dihscfibmgtoraiing devicn neathet he
filter surface. (4) The exhaust gas pretreating nethod of (2) or (3), in
whi ch Sat ¢ammbustiondgpe praftcatinggneansi nt eger of 3 or nore) of dedusting nmeans

are provided in the dedusting step, and are used by changi n_? over so that
the dedusti ngA&teses 9fespeh cpregipitptes avere searefrd, qealoum nylicalyondy igeans

i SR Sy i
i scinar gt BPARASAAE eitRisH d e rRRS AN, 1RE GHQURLPOBBaca, fleanine: ne
i ch eVt nORGSh PR P PR TERO o SR R0 Blas bt or
or walger @22?9?@?1?@5@%0%@%@5%nﬁ(aamgﬁ‘% Lﬁ{éf}gg%a&(’flggget reati ng method of

any one o ( _ he exha as i ntfoduced into the
combustion t V'Pl?ésbng{e%hﬂﬁhtéss 2?8180, 86nt@Ined D xPIRG’ hylr §rhd‘%ef RflIHvx_FIﬁﬁ

precipitates possibleto be generated in a pre-stage of the combustio

treating fihdipgs 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
combustion type pretreating means, the SiF, removing 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 gas. In particular, in the
cleaning type dust collecting means, fine particles of SiO, in particle size of about
0.1 to 1 um are likely to be left over, and the dust collecting rate was only about
50%.

20 In the exhaust gas 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 (SiH,, SiF,, SiO,, etc.) is found to be not so

effective as expected, which was a great surprise for those skilled in the art. The

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



(8) An exhaust gas pretreating nethod, being a pretreating nmethod of
exhaust gas containing Si conponents conprising: a conbustion treating step
of exhaust gas, and 15 a dedusting step of renoving dust particles
containing Si from conbustion exhaust gas generated by conbustion
treatnment, in which the exhaust gas introduced into the conbustion treating
step is sustained at a tenperature not formng precipitates possible to be
generated in a pre stage of the conbustion treating step. 20 (9) An exhaust
gas pretreating device, being a pretreating device of exhaust gas
containing Si conmponents conprising: means for conbustion treatnent of
exhaust gafcefiegtisi imtha"panesd Watdre aRY | degectéth tesiduid bE ISeToafpdineh3i fog the from
conmbusti on exhaust gas generated by conbustion treatnent, and 25 cl eani ng
means f orfimaghieng t he dedusted conbusti on exhaust gas in water. 6 (10)
The exhaust gas pretreating device of (9), in which a bag filter is used as
dedust i ng neddendertht hevarorssliscuyesidethat (htIprobleemseodhthegiriayast garebe selvedg
device of (10), in which the dedusting nmeans of the bag filter has a filter
in the rodey estallingeledusting (device)omsamp ity thropre-stege wf ghe deansng tigpef dister

and al so has gas introducing nmeans for applying a gas flow to the outside
of the ficallseting mpanscTheHaventors alse hat theeproblymnhehther préorart cai be
surface. (12), The exhaust gas pretreating device of_ (10) or (11), in which
t he dedustolvisl hisystapuag 4he 1aside of, the piping, semntheakilm fosgane devige dp ther e)

of dedustin ans, and they are used by changi ng_.over so that the

dedust i ngc%&%“' fog tVB%Pfei'@&“\Blg mgang @l ade H%ra%'gd‘é’ fring RreciRYateh i these ¢ he
dust collectin tep.is realjzed by at nost (m1l) sets of dedusting

(devi ce) ﬂ%@%éﬂd?ggﬁyfﬁguﬁaﬁhﬁgpwﬁégnpretreating devi ce of any one of (9)
to (12), in | t [ 0 ing in the cleaning step is
pure wat er orfﬁgg%ﬁﬂgﬁwﬁgféﬁggggﬁggﬁﬁg%%‘&?5¥§a§14) The exhaust gas

pretrgati ng qayi A8 &hafdty a@Rﬁet‘?@%&%)exg%ﬂloﬁ,l§Ei}rr]1§fdégfe|?ﬁ5tiﬁgrﬂ?éthééi B9 cRRARE for

sust ai ni ng the”exhaust gas intro Into t nmbust1®n treating neans at
a tenper agggr@,nmhinfgcgiradﬁq)@{eggg@jn_tl@tigﬁg:possi ble to be generated in a

pre-stage of the conbustion treating neans.
a combustion treating step of exhaust gas,
a dedusting step of removing dust particles containing Si from combustion
exhaust gas generated by combustion treatment, and
15 a cleaning step of washing the dedusted combustion exhaust gas in water.
(2) The exhaust gas pretreating method of (1), in which a bag filter is used as
dedusting (device) means in the dedusting step.
(3) The exhaust gas pretreating method of (2), in which the dedusting (device)
means has a filter in its dedusting route, compressed gas is supplied to the filter in
20 the dedusting step of the dedusting (device) means, and gas flow is 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 (2) or (3), in which 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 least

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



(15) The exhaust gas pretreating device of any one of (9) to (14), further
20 conprising exhaust neans for varying the flow rate dependi ng on the gas
pressure di scharged fromthe dedusting neans. (16) An exhaust gas
pretreating device, being a pretreating device of exhaust gas containing S
conponents conprising: neans for conbustion treatnent of exhaust gas, 25
dedusting nmeans for renoving dust partigles containing Si from conbustion

7 exhaust gas generated by conbustion treatnent, and neans for sustaining

t he exhaust gas introduced into the conmbustion treating neans at a
tenperature not formng precipitates possible to be generated in a prestage

of the CC(@FP—Q?E&@@)fHEQ@étMng@Gﬁ@?méné.ﬂ) A dedusting device, being a device
for renoving particles containing Si conponents conprising a bag filter, in

whi ch the baqs)i Theexhast gad prdteitiag methodloftldhy srROAYNDS),dRdvhicAahbas,
as filter dust shaki ng-down neans, gas introduci ng means for supplying
conpr esseghsgkslustedtihehd dedwstingrstepagspliychagged gtean dir flowt mté depending da thé t he
filter for directing the dust discharge side fromnear the filter surface.
10 (18) Thscldegeptassureddithegaof (17), in which the dust discharge port of

t he dedusting device has a valve, which is closed when dust is collected on
the fidlter, 46y The epkanst ganpretrratingimetodyofamypime off (19daPhssewhighshand
gas flow. According to the inventjon of aspects (1) to (7) and (9) to (15),
si nce dusvatsaintreduesd fonelgamingdn ghe slsapmgetier Ispwe veatey awater 1of d1agdnfisst i ng
step or g%f 15 d(ﬁdusti ng neans, and therefore deposition of precipitates is
suppr ess ‘H!/tot e cleaning step or neans. Hence, the process or device is

oper at ed stably,.and the nmaintenance work .i s allevi .. Eurt.her,.

cPeant ng ot op ahne exhalie dhs BreHTEREE MEbEd ot s Bt C0 g (B B hichdfe ng
wat er. By .09 b (lier.i e 1 ng 0 edust | s, fine
502 20 SAREY s oftftglichoirS, BT ARABHOREBhEe el bt 20

ef fi gipent Wl . 1 £ r g idetien, by
appl v FpeELterfer frfhibf DRy pBRARICNG 1 BEnchRl Tl PRI Magb ol it
par ti cl escdrhOtionGrdatinghi@eit mosphere in the dedusting nmeans can be
effectively collected and di scharged by the conpressed gas. Moreover, by
appl yi ng t he @3sAhlextvausthmsiprstreiringf metioddedingtd pgtieating methoé pk @gRaus?5

wi th at nospheric gas, and an atnosphere for snoothly catching and

col | ect i ngaschomtaining Siacompineatscam@isingg Si conponents is forned. By

di scharging at an air flowrate suited to the discharge pressure of the gas
af t er dedust i ngombmstappiresingstep df exhemstigasandnt dependi ng on the pressure

l oss is assured always in the dedusti n% step or neans. 5 In the cleaning
step 1&r neans? dpgusibigngtep| @farameyingt st mariclay contanipgr di frene combustienr of
har dness of ug) to O, gﬁnqe1 ation of rﬁé_e%g)itat es containing Si conponents is
suppr ess etkiaHSL 8RS gaNEEAte éygf’ ughorh HeMedt, subsequent step or neans, and
stabl e operat. on.i.s realized, so that. .th Nt enanc rk.my be .
ol 1 red AR g, dfe bRl B inoidi OB Mg BARAR RS LR e ds (o)
or (15) . AN J j cess
otep of rayatc et ol GICRUor: PRI FoqsibIC B ne BEHUBILAH £br
possi bl e 9, g)gf{hgrd%dspoﬁh%ﬁh age of the conbustion treating step or
nmeans, ancs %ener ation of preciprtates containing Si conponents in the
exhaygk gas %99' PG &AhuRe Y predRAtiHP devide) Defip® peétrilini @it 8f TXBRUL'
nmeans, so that "a stabl e exhaust gas pretreating step can be executed. 15
The bag fgdst@ntdihing 8 domvsotienycamaprisihgect i vel y renove dust particles
containing Si conponents of fine particle size (in particular, about 0.1 to
1 um fl oati ngeans foneombusiiowy trohtnidnt off @ghéusttgas,, BRI EF DESCRI PTI ON OF THE
DRAWNGS 20 Fig. 1 is a diagram expl aining exhaust gas pretreating device
and exhaust gdeslusting meeansfyr memovihg flusthpartiales tandaining §i fom sombdistignam
showi ng a bag filter of the invention, Fig. 3 is a schematic diagram of
exhaust cexhapplegaseenerajediby cembustion yeatdrantparkt er r ed enmbodi ment of the
invention, Fig. 4 is a schemati.c di agram of exhaust gas pretreating device
in a%hird prammgane@ﬁﬁéan Washing the &%fﬂJSFRFL?Rm rstiof fkhaystrgag insvater. 5

di agram showi ng a conventional exhaust gas pretreating step. 9 DETAI LED

DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS Preferred enbodi nents of the
i nvention are described in detail bel ow



The exhaust gas pretreating nethod, exhaust gas pretreating device, and 5
deductj ng device of the invention are applicable to exhaust gas contai ning
Si conponents. Such exhaust gas is generated in the manufacturing process
or device of sem conductors or liquid crystal nodules, particularly in the
filmformng process or filmform ng device. Therefore, the exhaust gas
pretreating nmet hod, exhaust gas pretreaging device, and dedusting device of
the invention are preferred to be applied 10 in such process or device. In
the filmformng process, in particular, obvious effects will be obtained
when applied in exhaust gas generated in the vapor phase deposition process
or device of (TP T eaimsC¥i’ pretreling dkeice OPT(9), ¢n vattlcR AR fiket iskkedag. 1
is a schematic di agram of exhaust gas pretreating device and exhaust gas 15
pretr eat i deglupting afeans in thepdelustingsteprbodi ment of the invention. A
pretreating device 2 conprises conbustion treating neans 4, dedusting

(devi ce) neand1)4Theaexhaokegas prgtrewtms dévice BE §10)] irs vnich thendotukting udang
device of thin filmor the like in which this pretreating device is

i nst al | edbfcthe diag fdterrchas arfill terpiacthé ireute|of the bag fdtefk itd supplydomprdsseid gas ¢d
plasma CVD in this preferred enbodi ment. 20 The conbustion treating neans 4
i s readl i ztba fiieraanchalsp hagigaatinseducing uwans dodapplyng Agas owutsn thel autsjde
oxygen is suppl.ied fromoutside, and flane is sug&%ted by a burner or the

li ke, andoidhpdilter tedueeidhp dushdischarae pidefeemaear g faltareyirtacen; gh

exhaust gaces18) T SORCComatelofie S8aEE P Tl ErRsHnar bt osirine
gase . HoU: . ;! d, !

o oaico. oRFaRCRr 148 T 853 (8 cile A5 A5 ekt 28 Horkl ot aPBi G mEbs bag oo,

or water @r f i . i . o [ t hese
combust | et B ofifuind BEEF b i (5P ABHEHBE SOHRNAOT By R 164 B
Conb i 0 ] [ : j j is 5
it A icoapdtsiiat st and (64 1AL HGR cdIBCliha cpATab Al c by HBbl 15803 of
means 14 g&pishfg (@RliedHafedt, vari ous known dedusting devices. For exanple,
centrifugal separator, scrubber, and bag filter can be used, and the bag
filter is parByulles txhapsegsy pretreatihe dbvige bf lahglone Df€opac(id)] in whigh the dust
removing effect of fine particles of about 0.1 to 1 um 10 Various nethods
are knowwhier tracucad fohelebmipgfinlthe cleahingadtey is pupenatengr saterhd haediesd of
shaki ng down dust particles fromthe filter, nmechanical vibration system
backwar d @i system ultrasonic cleaning system reverse jet system
and pul se air _systemare known, and a proper system may be sel ected
deperddi ng on @A ddsi grhausingnry Pesteeabing: devics ok anynopg of i @)itar (13} Buthss air
system bag filter is 15 preferred. Fig., 2 shows a preferred, exanpl e..of bag
Fiter toCHRPHSEE MAasnEo sHorpingnthe Xhasi, 883 aitadhiced tpto by <onthustign
filter conprises a hgusing 16 for | di.ng fil.ters 18, .a to | enum 20
bt ovi deq Tt e a ¥ et Bt Bol farming pre<iBids dPse Bl b Ll ed tn
coIIecthg &g&%gggﬁﬁg(gJ ﬁﬂik&ﬁhggngﬁﬁs'ng | ower part. The dedusting
Brheans 0 @ﬂe

(devi ce) a I'nventien I ncludes gas feeding neans 40. |nside

the housing 1(23?3"[@1'&6)&1&% %gi phéthdating dévied df diy! ghd %%(fzrtgoﬁlﬁz, furtifegr 18

is usually a [ [ The inSide of the“filter ni cates

i ndri cal
wi t h ache ¢diﬁ1[>ﬂﬁngfexhh1@sttrﬁéhlfs| R Warviflg e R @éte&ie?éﬂ@in%hﬁﬂho?éas Pieséure
hol di ng position of the filter 18 Tn the housing 16, there is a passage 25
section fdischarpedtion g dddastingrineans.on exhaust gas to be treated supplied
from 11 outside. The passage section 19 is opened when introducing
exhaust gas, @6) As exhassicashmatrestaig devidevireing atpreffbating deyice ofimxBOust s
provided by way of the filter 16 and tube sheet 21, and communi cates with

t he i nsi dgasofontdining $itcompimentsnebmprsiogeaned gas i s i ntroduced 5 through
the filter 18, while the conpressed gas can be introduced into the filter
18. That is, meansoipscpebystiortreataeryof sxbeusdigas2 for di schargi ng t he

cl eaned gas dedusted by the filter 18, and a, jet device 23 of conpressed
gas 4™ o t he 95dustng mecansHior JEBION MG QUsleRAItigles ontaingige 3k rqgh qotstion
exhaust gas is introduced and is being dedusted, and is cl osed when shaki ng
down dust. In the jet device 24 of 10 conpressed gas, conpressed gas
(conpressed air) is supplied fromoutside. A pulse valve is provided in the
supply route of the conpressed gas, and the conpressed gas is instantly
supplied into the filter 18 by opening and cl osing of the pul se val ve.

Furt her, although not shown, the inside of the filter 18 is designed to

i ntroduce an i nducing gas for expanding the filter 18, together with supply
of conpressed gas.



15 Further, in the lower part of the housing 16, there is a tapered dust
collecting section 30 gradually decreasing in the aperture downward. A dust
di scharge section 32 is provided in part, or preferably in the bottom of
the dust collecting section 30, and it conmunicates with a dust discharge
route 36. The dust discharge section 32 is opened or closed by manual or
automatic 20 control. Usually, a valve %4 is provided for opening and

cl osing. The dust discharge section 32 Is closed while the conbustion
exhaust gas is being introduced, and is opehed when shaki ng down dust. Wen
shaki ng down dust, carrying gas (air) is introduced in the dust discharge

route 36 éﬂwagghgsr%gg%azgd]ogzggggggw {rgﬁﬁle%?,éﬂaerefore, when the dust

di scharge section uring shaki'ng down 12 dust, the

at nospher e gasery fd?esu@ﬁlikﬁhgghé@_xhﬁudt NeksaRtrbduéed i the!cofbaBlidh eredtifighar ge
section 32 to pass through the side of the discharge route 36. That is, the
gas fl ow geascat mgemﬁeraduatn(ﬂifSﬁhﬁrgypredipi@msi ﬁ@ssilﬂe Itb kel geriepatbé iapPpieed
fromthe inside of the housing 16 nearly to the surface of the filter 18. 5
Furt her, dsthge ofthestomims(idavieating meeans. 14 has gas i ntroduci ng means 40. The
gas introducing neans 40 is a gas introducing device capable of introducing
gas i Bt o the dysArdedusting devices beidg.a dedcs fourmmowng pantitlep aontamingSiy
specified, but it is preferred to be designed to be capabl e of adjusting
the gas i¢ampenentheomprising aag fGler, imwhielutienkpg filker hasoa filter anonemfrtbauci ng
means 40 is installed in the h? sing 16, preferably corresPondLng to the

| ocat i on €AMPpeRents, japdalspghass as lﬁat des{shakiagragvm gcans,gasdalroguging eans

whet her 1baeoRlsiig B5afelgsc gad HEe ey Al phlyinect efstiont o te gitside of
icul akl y. i fied. f . i f ide of th
Pl ter 1amedRE TGO RG e o Eoisthief SR b B Blln GBBRY" .5, 0 e e
t b [ f t hd : i .
i1 oflct ng raghe 0 SRyt defife OF (PATT SR ng b histarek WRZRY ey

the open §dRkBnOidel @ KUY viiveC t@ﬁ{i&? i @ﬁké@@vﬁ%’ didt i% ToflBSted ot C’filte%

i ntroduce gas afnost sinmultaneously wth 1njection of conpressed gas by the
j et devi cghd’i dpend® WeASRAdstHASby IhhIgdF cofipr&ies igh®and gadiflbwpar ticul arly
speci fied, bufﬁ%s desi gned ggﬁ?oyﬁgﬁ%gntro?ﬁgd byh?he ogeration of the

val ve whi ch iAcemdingotd el irveneionpenaspearsd(19! s€D). andh €9) 8 (MBGIme @as is
not specified, but is preferably air. The cleaning neans 44 is realized by
a known eparticles qgoomtainim@mrBingooponentsf are esthaved igashe dedasting stgp makbpg use
of cl eaning nediun1(aqueou%éﬁcapable of dissol ving harnful conponents in
exhaust gdefusting nhaanss oansb theretorerdeposiion] V€ dpreeipiatesr sneuppressedt by the

cl eani ng aEdLun1 and cl eaned_gas iE di scharged. ., 13 As the exhaust %as
treating FEHHBE SER PhHRCARSandCRCE, the PIResss dsdqvice ipAperatedystablys gndsthene

exhaust gas. and cl eanin di arj ou tterns are ssi bl e. .Far

exanpl e,  BRinerancy 3ok alleviated. BRther T Gleamiogech R PeRRFOHtEd Mokt n

cl eani ng i r ¢ i.n [: be supplied to exhaust gas by
shower . Sgﬁ%ﬁhﬁgea ﬁ‘ﬁ%eek@i?lg{ne, &l &%Hg}@gﬁ red to use neans capabl e of
dedusting th £ : S J j A the
means. or pr ocaLantiE 2 B ff3, B BRSUdurik e APBERINER R fRENR
means Sgﬁﬁti&leﬁif' abouf OSC I RNGh dah b edipht VRYd éﬁlfec&éﬂofﬁi&étﬁgpngﬁﬁgr, in
dependi ng on the contact pattern of exhalust gas and cl eani nd nmedi um

Pr ef er abl the sedpe@idHaRineddwindust ﬁﬁﬁpﬂhbffﬂtérpb?éwlyﬁig Bz )flok? i1p BedEbn (th et
scrubber, spray tower, funnel-shaped filter, Venturi scrubber), or gas and
cl eani ng supgly wf acompresseald gas; dfind tduse pagticled fioatingdinmiien aapesphieredn cher i er
(typically filling tower), and the filling tower 1s preferred. As cleaning
medi um wdgdmsting mesead cpn deaffdotiyelyncalleeted| awindinchargedby 4de coihprasséds gas.
preferably soft water of hardness of 10 or less, and nost preferably pure
wat er or Merepstess by apphying s gas flap, the Mmsidy of thth dodusting mears isciepiacadnt s
are contained in the cleaning neans 44, production of precipitates

cont @i nyitkiatmesphsaiingas, ead aavasmgsphere tfor smeetdy satchinghapd eellgsting: destar e
‘not produced in the absence of netal elenent ions of group 1 or group 2 in
the periodic table such as calcium aside fromSi conponents (typically
silica) and hydrofluoric acid produced by combustion exhaust 20 gas. Such
netal el enent ions include calcium sodium and potassium and calciumis a
typi cal exanple. Hardness is defined to be 1 degree when 1 ng of cal cium
oxide is contained in 100 cn2 of water. Since hydrofluoric acid is usually
generated in the conbustion exhaust gas, it is preferred that the cl eaning
medi um shoul d be supplied together with an aqueous 25 sol ution of alkal
such as sodi um hydr oxi de.



14 The exhaust gas pretreating process by such cleaning neans 44 is

expl ained. First, the conbustible gas and conbustion assisting gas supplied
inthe filmform ng device produce Si 02 directly or by supply of water,
pass through a filter for catching and collecting Si02, and are introduced
into the conmbustion processing neans 4 by 5 way of the exhaust gas piping,
and thus the conbustion processing neang is executed. In the conmbustion
treating nmeans 4, high tenperature is supplied by flamable gas or flane,
and the conbusti bl e gas and conbustion assisting gas in the exhaust gas are
burned. 10 Consequently, the conbustion exhaust gas is introduced into the

dedust i ngpdrelerk contdiRiagSSildompoikrtd s d6ahied.| By BiseRASng at 8 WM IR ratBe gas
dedust ed by the dedusting (device) nmeans 14 is introduced into the cleaning

means 44 guited totthé disehatgevsresslis of kl@lghs afecaedting, Mm hppropeialy d®chage, and
t he cl eaning process is executed. |If dedusted effectively in the dedusting

process, ainowstdepgnding owtthderessure fosd id assured dwaysean thrgdethaningdstep lor 1S
nore effective when dedusting is executed by the cleaning nmeans. In the

cl eani ng peatess, as cl eaning nedium by using water ranging from pure
water to water of hardness of up to O, production of precipitates can be

ef f ecti vel y alidheelpaningsitep enpsaanthy esing sleasing water ranging &om pyreoweiesss,
and t he nai ntenan ggélo work is avoi ded, and a. stable operation is assured.
The dedustPi‘ﬁ@tebPBg e85 PhEp {00, senfratiom gt prrcipitalss ceriARIRg SHEOMPORERYS 2 | s

specifically explajned below. First, the dedysting process consists qf dust
Sol 1 ect i g SHPBrBSE By e fleining Siep Ry BURACSUbSEINL Hiap e BABUSPAoRR naust
gﬁé 'g?stRééeé%tﬁ“éri%ene%ﬁzeezﬁés@‘i%iftg%n@b@as' RRARE Crotky@od BR iRl ?n°Eﬁ2€Sas?”"

: . . 34 ] - .
ntroduced | bRl o 8 R e ORI pd S DL SIS AU T O
18, apd %@%ﬁgaﬁﬁrg%is'%ré el ﬁ%ﬁfﬁﬁ%?g%g‘”{ t)}otc%shget@%ﬁp éaﬂ§ii§j§1£z§in§d tagg top

pl enum 20, and 1 s cl eaned an omt I scharge section

| nsi de th@niyebmhfwnéﬁforﬁiiﬂgep&&@ndt&tp@b’sﬁﬂ@%% $GhddP i 32pRisthie ofiuntb

collecting section 30 is closed, nost of fine dust particles (typically

silica padmisustnofreathiguisted. dr t@eshsymhdageneratiwt ofl predipitheeshesifthingng When

t he di scharge pressure of the discharge gas fromthe discharge section 10
22 is | escompenenss Bpthei dxhaustegas|pipingnwtaanbe heoided sipunehe esmbiustiomteatingn a
specific level, the dust collecting process is stopped, and the dedusting
process iScRPameans, sprthefra stablerexhausi gasipieirentingesen cambe exemiédn of

conmbusti on exhaust gas i s stopped, and the passage section 19 and discharge
sectilén 22 ar“éhf‘cb%&g&t.er ohtheraverinm eametipetivedy semeye dust pagticlgs septainisgval ve

gg c![ isoﬁpe e(?(,gng%nd qiﬁhgf ﬁlﬁg Epﬁ%tgclg :sf?%h(?qg ﬂg{ts}@ﬁrl, ggog’tzo.?ftotlhﬁm(; L%fotati%gl ilnetﬁg 'ng
housing of the bag filter.

BRIEF DESCRIPTION OF THE DRAWINGS

20 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, Fig. 4 is a schematic diagram of
exhaust gas pretreating device in a third preferred embodiment of the invention, and

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



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
formed. That is, in this state, a gas flowis likely to be applied toward

t he dust discharge direction fromnear the surface of the filter 18. 20 In
consequence, by valve adjustnment of the conpressed gas jet device,
conpressed gas is supplied into the filger 18 in pulses. As the conpressed
gas is supplied into the filter 18, sinmultaneously or with a slight tine

| ag, the gas introducing neans 40 is operated and external gas is supplied
to the surface of the filter 18 fromoutside. 25 The inside of the housing
16 is configured so that gas flow toward the dust 16 di scharge direction
may be formed easily, but further by supply of such gas, such as flowis
for med noDETRdWED DIHSCRIRTION OETHE PREFERREP EMBODEMENTSe filter 18, a
stable gas flow having such directivity is forned. By such gas flow, fine
dust parti cl &refdromt émbodimenteohthesnventioneardidestribbegkbnh detdil balovhe di schar ge
section 32 of the dust collecting section 30. By this gas flow, the inside
of the housi nbhé £xhapitagas] pretréatmgnnsyphed,c exybast agas preteeatingt derdce,i ahds are
di scharged fromthe atnosphere gas. In the dedusting (device) neans 14,
when the M\lﬁuggi@’}’l%@(ﬁﬁu&@ trvention| arer applicable o ecxllaysh gagecansainingn S32 i s
opened, and is low in the caPacity of 10 _discharging fine dust particles

f1 oati ng $AMPORENEHLUSHEIyeXhANSt g% HogrisTatad in thramanylaptuning pragess ek deyige
collected i n the dust collectin rocess, but are discharged fromthe

housi ng 1%f SFHBE?‘P&&%SPH I Cﬁgﬁq ingchﬁess PPEP&‘&@SX 0 a’ﬁe&ﬂg E‘?ré‘imig’r??f’sﬁ he

dust shak SS. . By s di.scharge,mode. dust i.s effective

i schar ool PR FOERDE qevYes: “TRo R saSmB ceos Blrgp g e, SRt a5 i ng
to such I i I . i .
dedust ed FHERPEAhVIEY, ER) gqHRRNRe Mvick 08 (OO P B 40D SBRIDE, |
the q@ﬂy%@&%&ﬂ@e@sg%} JdERRES 14 OFilR tBfRE Probed! fPpafichle, &6&58&1‘1&'&%.%
processing neans or process, and a stable peratfon is assured. In _
particul agill BeeBtdihe® when Cabplivb! it |&haddte gheBBehted R tid Rpot | Pifisk S
extended in the dedusting (device) neans 14, and 20 production” of

preci pi t adegsitn precéffgadevike! of GVD, peBdna CVIR oS tHeslgieient ¢l eani ng means or
process. Dust particles separated and di scharged in the dedusting (device)
means or prod@sefeinedprefoslimedt Byrbodi ment 1 are col l ected separately in dust
col l ecting nmeans or process. The dust collection process is executed by a
known net hod.Figsl i a sehgmaticediagenm of aehanst ganhprepicating devist andexbaesiiges gas
fromﬂge dedust i ng 17, (devi ce) rresna, or process, and adjust the flow rate
of tHe di EHEAWRE PrOLARSS nta predenred empadinagnyiof hInykBHONON the basis of the

d d By discharging the cleaned.gas by. lying air fl

dependi ng. on Andrepreatud B SemprSes cPRERsGH Yok Biato F disusting no
t and | | at | f the dust,cokl ect] ) 5 b d.

A the sABIRMRRd4c B onpig by 4 EIET bt FREU e 98fce 1 °

Pr ef EEAIL MR R) 1 ONPELL ARRS : i ment; i on. i

cxpl ai ned Ao AL ks S TR Bk EauEy MO Qe o GOl

enbodi MendnedifRANYEH! Al f6@hREIRVIQ PHIA4RE COAS if Hﬂ@iy@r&@rﬂeﬂteﬁlﬂglﬁ?egﬁ. i con

conmbustion treating neans from10 the filmform ng device. Resi

(Si) 20n the fThewdmbistivg wleatinpemesos Hés idatined BY FEhowi 8xilafién QonfiuREbHS
because of being supplied cl eaning gas such as"NF3 or so after the film
form ng pdevies sAs Sontbugtblengag, beygbnrissupplied frohaogritegand fhmsis gppliod
removed fromthe exhaust gas system 15 In preferred enbodi ment 2, whet her
such gas bya busehar gbellikegatderhanst gaseoomapotentaaredrrnéd amdogilizad atdfigh he
system it is applicable to the filmform ng device or process having

cl eani ng tempegature. pdndbe scombustioanpeating ngash ef,r a8l neebiodedeabiove, iexhaust
expl ained by referring to Fig. 3. In the filmform ng device having

cl eani ng 8ASBHSOf cYasivisngombistible @asess(stlangs @mpapnia, phosphine, etc.) and

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



20 produced in the cleaning process is introduced into the conbustion
treating neans directly or by way of outside discharging neans. In a film
form ng device 52 shown in Fig. 3, a system havi ng outside discharging
means 54 is shown, but this preferred enbodi nent does not always require to
have such di scharge neans 54. The outside dischargi ng nmeans 54 supplies
cooling water to cleaning exhaust 25 g sucked fromthe chanber of the
filmform ng device 52 to cause reaction of SiF4 18 and others with

wat er, and deposits Si 02 and hydrosilicofluoric conpounds, and catches and
collects themby the filter. In spite of such nmeans 54, these precipitates
cannot bec&?ésgbﬁdiﬁgdeleﬁieh&cw& ﬁgrmblat (%ﬁli’eaga&d NOZra Wadri 6r fﬁbﬁn@,gété' F4

produced at the sane tine may directl’y 5 pass thr'ough the filter.

wi t hout HRNéreforsUebmBuSidiAE PeauERRS coAtainditeSe chmboxlien Skhaasi daSes asided and
vapor is liquefied in the process fromdischarge fromthe filmformng

devi ce 52framdpardelekiofi$iOpahd othees.conbusti on treati ng neans 64, simlar

preci pitates and hydrofluoric acid are generated. 10 Preferred enbodi nent 2
i ncl udes, as Gombnstion Bklpuss gasrdischafpedf fsomsthet ctinnbusgionHeeating mgarb4fisom
the filmformng device 52 to conbustion treating neans 64 at tenperature
not t@ fomiogneed pite dhe dedwsiting (dayicopmgened4t ckhe dedustipg (dewise)mieans iy be
generated are precjpitates predicted in the filmformng system considering
fromt he Mgpeeofeadizad st vaHeupknpwa dedustingsderices. ndign cxseipiey coritgaer
means for heating t pi pi ng, of. nmeans for sustaining at,a specific

t enper at UYSPARAJOL, SEMDRE  gngd %@gt é“ﬁfe%ﬂ beeussd, tmd henbag filgads rartigdeny neans

may be used,. Heati nme i.ncl ude ans. for supplying.heated gas.into the
b1 pi ng SPIESTH b I PR RS D ERACHIY BB oI RGEATERT DR g ATHE oS5,
The exanp l i shows the neans 56 for supplying heated gas into

t he pi pi nééteégg{atghlgt%ggtﬁgng means 57 provided around the piping 55. For the

meansy 56 f or VF‘{;B&&’}I{&%J&%S%Q% hith usAgwm BA@gilnéﬁ, Uﬁﬁggﬁa%ﬁr@a Gn! nert

gas, and usual nitrogen gas I s used. exter eat| ng”’ e , only

heating s@drmethHoly oPShMGRE: ddWn RRID pAARIEN Gror® Uhé Filedtd nhéthahibi RebraBBRET
may be 25 used. Such heating source and insulating nenber are not

parti cul agysiens,pbadkhvd. washl® kysttie ubpsdn®d cléahity §fterhfdveald o8 syBens of
tenperature of exhaust gas, too, t he insul ati ng menber 1s not par ??[cul arly
speci fi edand pulse air system are known, and a proper system may be selected depending on
the design conditions or the like. In particular, a pulse air system bag filter is
15  preferred.
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 dedusting (device)
20  means 14 of the invention includes gas feeding means 40.
Inside the housing 16, a plurality of filters 18 are installed, and the filter 18 is
usually a cylindrical tube. The inside of the filter 16 communicates with the inside
of the top plenum 20 by way of a tube sheet 21.
At a holding position of the filter 18 in the housing 16, there is a passage

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



The tenperature to be sustained in the piping 55 by such heating neans or
insulating nmeans is an effective tenperature for avoi ding generation of
predicted 5 precipitates. Predicted precipitates vary with the conposition
of exhaust gas and type of cleaning gas, and in the case of exhaust gas
containing Si conponents generated in Si filmformng process, typical
exanmpl es are silicofluoric conpounds. kR particular, when silane and
anmoni a are used as conbusti bl e gas an&'fluorine gas such as NF3 10 is used
as conbustion assisting gas, ammonium silicofluoride ((NH4)2Si F6) is

predi cted. Deposition (sublinmation) tenperature of amonium silicofluoride

is 137C, @uisidey THe'pabdaigB%ekhign qigpisngpe%dameﬁ eI EHP WxhhiétCgasd@RaASKt i on
of this precipitate can be avoi ded. Preferably, the tehperature should be

150C or nglhsed Wﬁeﬂ'b]@al@hg)ﬂﬁﬁ/n&ﬁ;sﬂ omthe filmformng device 54 to
conbustion treating nmeans 64 is preferably sustained at specific

t enperat ure oThd tep pleabm DY is Ermedai by evauef dienfingr t&and tubd skeuttalc dhar ,

t he di scharge position fromthe filmform ng device and its nei ghboring

pi pi ng posominunicates withahe dnsidefofsthedfilerdi 6pand thex helesnedygas tie interdatcade,
and it is preferred to sustain the tenperature including these positions.
20 | n 3t hethsoughutie fiier 1%, avhileathengompuessed gas paobe dutrodugeddnte thedfiléarbldtli ment
2, since the piping fromthe filmfaorm.ng device 54 to conbustion treating
means 64 TBatdp.of cerapriges d disshprgeseatien gag@bdﬁph@rgmﬁ@,cl@mmgatsmdusﬁﬁd

precipitates in the pipin rea | uppressed, anpd the_pmai nt enance work is
al | evi atfae]?i},'a’é“'r@t‘?f ’Bf‘gﬁd b&‘%"d%&‘il"ZQE gessed 8as 1o MR fiier18.and the safety
i s enhanced. Further, in t .dedust i nq. Vi C ans or ocess j.n the
bost - St age. of TRnAIShage sohilon 8745 OpPaca RiferiBE siBbneTighdds BurSdured S o
dedustin r atid i S AN ferred odi ent 2. i artjcul ar,
the ex hagléﬁﬂga%dflgtggk%P%ﬁ%é%?%goﬁbe? %&g‘&“& cﬁ%wﬁ ;Hiﬁgt ﬁﬁ 'Ithleljr?{ T‘i(%y%en%A 8gvi ce
54 t o] i at.| 0 i i pr , but
51 L Ao fRLAARAEAN BaboRiflol8 HYTOUSHIRD HORIGRCPIORSRE, |
modes i ncyaideds pﬂbvﬂicﬁfiﬁrthéguﬁ?lg%h%ﬁthé cohlprBaRed 'gﬁk',l #d th\é‘l%%bﬁrgﬁeﬂ 4sting
means or dedusting device of e bag filter, especially, the bag filter
app{ Ih eddlﬂg mFﬁndyéshpphé&liﬁl@dmgOﬁ?éﬁlg)b}i bpertia dtnﬁt él?ﬁ?ﬁg'?ﬂtméﬂﬁg%w& gzed
as e dedusting device or dedusting neans, i e filmformng device

i s not prBwithkrd althougheroteshvedn,dths dhsidgiof gheddtes 1 8pisaddsigieal @sintr@dube an
effectively prevented up to the 10 conbustion treating neans, and dust

parti cl esindapingegagforexpanding therfilterd 8y yogeteerdeidl supply of dewipressedwans.
(Preferred enbodi nent 3) Preferred enbodinent 3 of the invention is

expl didned. | nFytharehy e lomss dareok the hqusing, d64detss is & daneseth dust collestings, in
ti I , .at 15 | t i int f . f.
oS | naiebiah J0-radin Ik Aeensing i N REIR IPWG Wakhnd Q8 discDards, ScHangi ng
that the. t shaki i [ i b t t . d ti
ovans ant 2 PRI haRE S e frag TR she bofittl §Ether dusf ol Ediie SRfiofinityy ' "
t f d i i bl 6 I , d
o ef er abl gt coBPuTAGHSs il TSI BIEIET T2 5 75 expiained by -
referring to fhgqué dﬁbﬂzggé SLAYR ji“ise%péiﬁéﬁ’%'cﬁ'&ege%ﬁn%ﬁlal?  aftffhati® as
e d , an o)

dedusting neans 72. ust1 ng neans 74, preferre

enbO(E(ﬂenéoxﬁrdTﬁlehﬁllg,erM?@M il pEdiaded fordspénfiSanPildsipgef erabl y al |
dedusting neans are bag filters, and nore preferably dust shaking nmeans are
bag filters ofhedustedisthiargy BectidiiBRigercl@edpwhilethdlcpmbubioR@ghhidttgis ishoul d
be capabl e of supplying conpressed gas to the filter, 21 and formng a
gas fl ow being etraducsddendois dpehed mthicarshakingsddwn duste Whemshakiag ddiwaahst,ge
side fromnear the filter surface. The nost preferred node in this

pr ef er r edcagrphngligaefair) & intredncatbindthecduss elischarger miute 86 downabd therdisthdrge At

| east three dedusting nmeans 74, 76, and 78 are arrayed parallel to the
suppl y 5 disat®nof conbusti on exhaust gas. The supply route of conbustion
exhaust gas cqupled to the conbustion treating neans is branched off

cor r @dpondi nglkesetare whem the dest dishargesectign Fhis oppned sringeshakigcd@un pi pes
are provided with valves 84, 86, and 88 for adjusting the supply vol une of
conbusti on exhaust gas or presence or absence of supply. Di scharge pipes
for cleaned gas discharged fromthe 10 dedusting nmeans 74,76, and 78 are
provi ded, and di scharge adjusting val ves 94, 96, and 98 are provided
respectively. If one of the dedusting neans 74, 76, and 78 is applied in
dust shaki ng process or nai ntenance, the necessary dedusting capacity is
assured by the remaining two or one unit. 15 These m sets of dedusting
neans are preferred to have a sanme dedusting capacity, that is, sane
filtration area. In this preferred enbodi nent, the dedusting neans 74, 76,

1 =~ o o o o - N S




22 Using the dedusting (device) neans 32 having such configuration, the
dedusti ng process of conbustion exhaust gas is explained. In Fig. 3, the
conmbusti on exhaust gas introduced fromthe conbustion treating neans is
supplied into the dedusting neans 76, 78, and the dedusting process is 5
execut ed. Accordingly, the valves 84 and 94 are closed, and the val ves
86,88, 96, and 98 are opened. In this g3se, the dedusting nmeans 76, 78
cooperate to exhibit the necessary dedusting capacity, and the dedusting
process is executed properly. If either one dedusting (device) neans has
enough dedusting capacity, only one unit may be put 10 in operation. On the
ot her harﬂilst,%@_aﬁfloiﬂ]ﬁréigﬁ'slﬁi thethoudig Ieis ifiSandy fdrced ©ue fon e diRelpagar Y
dedusting capacity, and tThe dedusting (device) heans 74 may be applied, as
requi r ed, sectiofl 32t tospusk ith@ughonesﬁlemf thie i digchasge fouté 36t MENat is,f theidal€low he
dedusting (device) neans 76 or 78 exceeds a specified 15 pressure |oss and
oper at i orditectimgathpehist dischaghecdirentionfis dikeby $é berapplied fsémahs ihside wifthe
dedusting neans is stopped, and it rmay be applied in dust shaking process
or mai nt drmusog 1@neaninta thesotfaon obthechiltéru’.i on exhaust gas into the
dedusting (device) neans 74 is started, and the dedusting process is
execuded. | n Kuthernte, desysting {derjce) peamsal4 thas gas daoduding mesas 0. | The he
necessary 20 dedusting capacity can be satisfjed by sone of them the

remai ni ngBA3dBQENGIBE MecaRs 4Py aigasiatsedycing deyics sariblg obintgeduging gas e, and

it is not, necessary to consider the tine required for dust shaking or,

mai nt enart®& S%ﬁﬁnﬁ?ﬁ‘i‘g"%‘ﬁ at &‘érﬁtﬂiﬁ’t‘fr@y ‘tsh’éOtaP‘Fr(tJ‘\%L‘lﬂé’ ’F%ﬁ?&gﬂtfb‘gr’é%ur e
| oss of the.de ting nmeans. as in the prior .art. and.dust shakin rogess
or et nt AL o SedERRT 1 fe SAfHlS ob adRistBlrton Eariglitusind Shtal 45 o
operati on, ihl e always in | ow pressure |oss state, and further stable
23 dedus{gdﬁgnﬁgag%ﬁéz@d, and cl eaned gas of stable conposition can be

di d. | i : . i TheSil || f
i schgy ge m@ﬁgggl ﬁlwo«ahcg.lgn n&{aﬁé efd g¢ iabhndi ”ﬁn&hi hoﬁbfﬁgg %gf })I%?g d@fi gg

dedusti ng neans ve sane dusting capacity, and the nec

capaci ty doirespbhdinzd thy [ddRidh o¥ehe filRN IR0 ¢ tNDBALAY b%fsfu'Pﬁiiemo this
dedusting process Can be executed at 5 mnimum|lint of "total dedusting
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realized by at | east one dedusting nmeans and that the dust collecting

process ithersidd oz fronbtheatopnafsthe (fittel) 185 ét i wit pletiostarlygpoeidied, asafar @b fgasi ent
and favorabl e dedusting process can be executed whil e keeping the pressure
| oss | ow.canobeaintepduged g’romfoutsidc of thediliee ddi r €ansidgring iframtthe stradiuse ofig
n'eanslsovetrhe tdg\e/ice, 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 simultaneously 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 operation of the valve which is controlled to be opened and
closed. The introducing 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.



dedusting capacity, the dedusting process can be executed sinultaneously
with ot her dedusting neans. In preferred enbodinent 3, in particular, the
dedusting neans or process is explained, and the dedusting nmeans or process
of preferred enbodi nent 3 can be 15 applied also in the nodes included in
preferred enbodinent 1 or preferred enbodinment 2. In particular, by using a
di scharge bl ower capable of varying thgsair flow rate depending on the
pressure of the cleaned gas di scharged Pron1the dedusti ng neans expl ai ned
in preferred enbodi nent 2, the cost can be saved in the dedusting process,
20 especially dust collecting state, in an optinmm pressure state. Having
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such as sem conductors, or |jquid crystal nodules, the 5 maintenance work is
al | evidat ed, oin thednemtiany if is prateris to use waarmeanableant dedusting the exhausy|
nmerits are obfai ned. CLAINS 1. An exhauyst gas pretreatjng, nmethod,
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10  shower (jet scrubber, spray tower, funnel-shaped filter, Venturi scrubber), or gas and
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 the absence of metal element ions
of group 1 or group 2 in the periodic 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.



10 3. The exhaust gas pretreating nethod of claim2, wherein said dedusting
means has a filter in its dedusting route, conpressed gas is supplied to
the filter in the dedusting step of the dedusting neans, and gas flowis
applied to the outside of the filter to direct the dust discharge side from
near the filter surface. 4. The exhaust gas pretreating nethod of claim2
or 3, wherein at least msets 15 (m beijng an integer of 3 or nore) of
dedusting neans are provided in the de&Usting step, and are used by
changi ng over so that the dedusting step is realized by at |east one
dedusting (device) neans and that the dust collecting step is realized by

at nost (m 1)Tketshaist gaspsdtidigingeiddessOby $hich eleaninpt maass padk reapldine.
nmet hod of any one of clai gél to 4, vvhere}i,n t he 20“fggtas dedust ed ?n t he
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pressure of the gas. 6. The exhaust gas pretreating nethod of any one of
clai ms 1 deviée pwidaceSiO; direotdyt er by supplgod evhténpasd thamigtipa ifiiter ier cdteldngng
step is pure water or water of hardness of up to 0. 25 7. The exhaust gas
pretreatiang eslldetingSiOangndare mtroduacdnintd the cémbaktoriprodessing Meansxhhyst

gas introduced into the conbustion treating step is_ sustained at a

t enperdat uvay reft theo exhaept pgasc pipingt @sd plbwsi &eecwmbb@tl@ermmsemgi means is
pre-stage of the conbustion treating step. 8. An exhaust gas pretreating
net hod, b&X%FYte4: pretreati ng met hod of exhaust 5 gas containing Si
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tenperatu m ng precipitates possible to be generated in a pre
st age of é‘ﬁed}e%%%fi on treating step. 9. An exhaust gas pretreating
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conprising: neans for ‘Combustion treatnent "of exhaust gas, 1%
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generated by conbustion treatnent, an
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 effectively 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 avoided, 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 process consists of dust collecting process and dust

shaking process.

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



cl eani ng means for washing the dedusted conmbustion exhaust gas in water.

10. The exhaust gas pretreating device of claim9, wherein a bag filter is
used as dedusting neans in the dedusting step. 20 11. The exhaust gas
pretreating device of claim 10, wherein said dedusting neans of the bag
filter has a filter in the route of the bag filter to supply conpressed gas
to the filter, and al so has gas introdyei ng neans for applying a gas flow
to the outside of the filter to direct the dust discharge side from near
the filter surface. 12. The exhaust gas pretreating device of claim10 or
11, wherein said 25 dedusting nmeans has at | east msets (m being an integer

of 3 or ngecednab idegendd, atd the distRaEs se@ftsh 22 &Yalss BpesRl Ox thdhran@t Ran@yer
so that the dedusting step is realized by at | east one dedusti ng neans and
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dedusting neans. 13. The exhaust gas pretreating device of any one of
clains 9 to IPhe chmbastion exhaustagasrintrodnaduie thi§ gtate Ipassesnigwiand tfhemcheani ng
step is pure water or water of hardness of up to 0. 14. The exhaust gas
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particles containing conponents conprising a bag filter, in which
bag filt ethehdelustifg Ipretesssintioduotion b€ 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 gas jet device,
compressed 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



conponents, and al so has, as filter dust shaki ng-down neans, gas

i ntroduci ng nmeans 25 for supplying conpressed gas to the filter and
applying a gas flow to the outside of 28 the filter for directing the
dust discharge side fromnear the filter surface. 18. The dedusting device
of claim 17, wherein said dust discharge port of the dedusting device has a
val ve, which is closed when dust is coljgected on the filter, and is opened
when dedusting by supply of conpressed gas and gas flow. 5
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or process, and a stable operation is assured. In particular, since fine silica particles

are removed, the filter life is extended in the dedusting (device) means 14, and
20 production 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 separately 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
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(device) means or process, and adjust the flow rate of the discharge means, typically
discharging blower, on the basis of the detected pressure. By discharging the
cleaned gas by supplying air flow depending on the pressure loss of the filter, at
least one of the running cost and installation cost of the dust collecting process can
5 besaved. Atthe same time, the composition of the cleaned gas is stabilized.

(Preferred embodiment 2)

Other preferred embodiment of the invention is explained.

The exhaust gas pretreating device or process in preferred embodiment 2
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 embodiment 2 is explained by referring to Fig. 3. In
the film forming device having cleaning means, cleaning exhaust gas such as SiF,

20  produced 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 outside 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  gas sucked from the chamber of the film forming device 52 to cause reaction of SiF,
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and others with water, and deposits SiO, and hydrosilicofluoric compounds, and
catches and collects them by the filter.
In spite of such means 54, these precipitates cannot be caught and collected
completely, and hydrofluoric acid and SiF, produced at the same time may directly
S  pass through the filter.
Or, without having such discharge means 54, while the exhaust gas is cooled
and vapor is liquefied in the process from discharge from the film forming device 52
and reaching up to the combustion treating means 64, 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 precipitates 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
sustaining at a specific temperature by insulating the temperature of the exhaust gas.
Or both means may be used.

Heating means includes means for 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 the 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 usually nitrogen gas is used. As external heating means 57, only

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

25 used. Such heating source and insulating member are not particularly specified.
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The temperature to be sustained in the piping 55 by such heating means or
insulating means is an éffective temperature for avoiding generation of predicted

5  precipitates.

Predicted precipitates vary with the composition of exhaust gas and type of
cleaning gas, and in the case of exhaust gas containing Si components generated in
Si film forming process, typical examples are silicofluoric compounds. In particular,
when silane and ammonia are used as combustible gas and fluorine gas such as NF;

10 is used as combustion assisting gas, ammonium silicofluoride ((NH,),SiF¢) is
predicted.

Deposition (sublimation) temperature of ammonium silicofluoride is 137°C,
and by sustaining the piping 55 at higher temperature, 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 the film forming device
and its neighboring 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 sustaining 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
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combustion treating means or process, the load of dedusting operation is lessened.

In preferred embodiment 2, in particular, the exhaust gas is explained about the
piping from the film forming device 54 to combustion treating means 64 and the
combustion treating process, but this mode can be also applied in the device 2 and a

5  process of various modes included in preferred embodiment 1. In particular, when
the dedusting means or dedusting device of the bag filter, especially, the bag filter
applied in the dust shaking process by the gas introducing means 40 is used as the
dedusting device or dedusting means, if the film forming device 54 is not provided
with external discharging means, precipitates can be effectively prevented up to the

10  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 least m 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,
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Z"10%& ()and forming a gas flow in the outside of the filter so as to direct the dust discharge
side from near the filter surface. The most preferred mode in this preferred
embodiment is the mode disclosed in preferred embodiment 1.

At least three dedusting means 74, 76, and 78 are arrayed parallel to the supply

5 route of combustion exhaust gas. The supply route of combustion exhaust gas
coupled to the combustion treating means is branched off corresponding to the
dedusting means 74, 76, and 78, and the branched pipes are provided with valves 84,
86, and 88 for adjusting the supply volume of combustion exhaust gas or presence
or absence of supply. Discharge pipes for 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.

15 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 (preferably (m-
1) sets). Therefore, in this preferred embodiment, each dedusting means has,
supposing the necessary dedusting capacity (filtration area) to be 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).
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dedusting process of combustion exhaust gas is explained.

In Fig. 3, the combustion exhaust gas introduced from the combustion treating
means is supplied into the dedusting means 76, 78, and the dedusting process is

5 executed. Accordingly, the valves 84 and 94 are closed, and the valves 86,88, 96,
and 98 are opened.

In this case, the dedusting means 76, 78 cooperate to exhibit the necessary
dedusting capacity, and the dedusting process is executed properly. If either one
dedusting (device) means has enough dedusting 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) 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 combustion exhaust gas into the dedusting
(device) means 74 is started, and the dedusting process is executed.

In this way, comprising a plurality of dedusting means, if the necessary

20  dedusting 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 shaking 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
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In particular, in preferred embodiment 3, since all m sets of dedusting means
have same dedusting capacity, and the necessary dedusting capacity is satisfied by
(m-1) sets, and on the whole an efficient dedusting process can be executed at

5  minimum limit of total dedusting capacity. That is, 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, an efficient
and favorable dedusting process can be executed while keeping the pressure loss
low.

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 or 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 pressure of the cleaned gas discharged from the dedusting means
explained in preferred embodiment 2, the cost can be saved in the dedusting process,

20  especially 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 invention 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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INDUSTRIAL APPLICABILITY

According to the invention, in pretreating process of exhaust gas generated in
the production device such as semiconductors or liquid crystal modules, the
5 maintenance work is alleviated, or the safety in the work is enhanced, and great

industrial merits are obtained.
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CLAIMS

1. An exhaust gas pretreating method, being a pretreating method of exhaust
gas containing Si components comprising:

a combustion treating step of exhaust gas,

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

a cleaning step of washing the dedusted combustion exhaust gas in water.

2. The exhaust gas pretreating method of claim 1, wherein a bag filter is used
as dedusting means in the dedusting step.

3. The exhaust gas pretreating method of claim 2, wherein said dedusting
means has a filter in its dedusting route, compressed gas is supplied to the filter in
the dedusting step of the dedusting means, and gas flow is 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 claim 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 least
one dedusting (device) means and that the dust collecting step is realized by at most
(m-1) sets of dedusting means.

5. The exhaust gas pretreating method of any one of claims 1 to 4, wherein the
gas dedusted in the dedusting step is discharged at an air flow rate depending on the
discharge pressure of the gas.

6. The exhaust gas pretreating method of any one of claims 1 to 5, wherein the
water introduced for cleaning in the cleaning step is pure water or water of hardness
of upto 0.

7. The exhaust gas pretreating method of any one of claims 1 to 6, wherein the

10%
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exhaust gas introduced into the combustion treating step is sustained at a
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

5  gas containing Si components comprising;:

a combustion treating step of 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

10  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,

15 dedusting means for removing dust particles containing Si from combustion

exhaust gas generated by combustion treatment, and

cleaning means for washing the dedusted combustion exhaust gas in water.

10. The exhaust gas pretreating device of claim 9, wherein a bag filter is used
as dedusting means in the dedusting step.

20 11. The exhaust gas pretreating device of claim 10, wherein said 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.

12. The exhaust gas pretreating device of claim 10 or 11, wherein said

25  dedusting means has at least m sets (m being an integer of 3 or more) of dedusting

10G
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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.
13. The exhaust gas pretreating device of any one of claims 9 to 12, wherein
5 the water introduced for cleaning in the cleaning 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
treating means at a temperature not forming precipitates possible to be generated in

10  a pre-stage of the combustion treating means.

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 pressure
discharged from the dedusting means.

16. An exhaust gas pretreating device, being a pretreating device of exhaust

15  gas containing Si components comprising:

means for combustion treatment of exhaust gas,

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

20 means at a temperature not forming precipitates possible to be generated in a pre-
stage of the combustion treating means.

17. A dedusting device, being a device for removing particles containing Si
components comprising a bag filter, in which the bag filter has a filter as one of the
components, and also has, as filter dust shaking-down means, gas introducing means

25  for supplying compressed gas to the filter and applying a gas flow to the outside of
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dedusting device has a valve, which is closed when dust is collected on the filter,

and is opened when dedusting by supply of compressed gas and gas flow.



