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. ield of the Invention The pgm‘mmﬂm “J

inventio mmw\“‘\m an exhaust gas treating tower for use in

treat rrenm\\\“ ox treating exhalst gas produced in the manuf aghyse of
el ectroni ¢ chkdgogutrt s such as sem conductor devices and |iquid crystal

di splays) '"particularly in cleaning process and etching , process thereof,

and to an el ectri 1 FUP. i Description of
the, Related Art Eﬁ“niﬁﬁgﬁgeﬁrlnﬁ‘éolnt%ct or i@?fﬁcéﬁ%ﬁ%@? ﬁﬁs process,

sem conduct or devi ce manuf i i nt such as a CVD typically
operates as follows. Depos?ﬁﬁﬁﬂ%cggéagg?{ gas such as SiH4 (a dangerous
gas that is toxic to hunman body and expl osive) -- purging of residual SiH,,

gas fromthe CVD chanber with nitrogen -- cleaning of the inside of the CVD

chanber with a cl eani NnB ARE GROTU ND &FeT HE das VIENITIGNhar m ess but has a
greenhouse effect) -i purging of the cleaning gas fromthe CAD chanber with

ni trogen..IThi p ty .cle is repeated. Anong gases for use in cleaning
such a q%%%dzlr?geﬁ@tlﬁgge&%%él per fl uorocarbons, representatives of which

i nclude CFA, CHE3, and C2Fa, abbrevi ated by PFCs. Perfl| uoroconpounds free

2 of carbon suchh8sPRESentFfvengicakredades &¢ bt ehAMSEdERy PraatingrCs,
such as CF4 and C=Fe, are inconbustible, and it is not clear whether or not
t hese comppwe@sfoparssdn axhdwxt @49 tachtmenbosynipm dreasort teya g not
known to have an acute or sub acute toxicity. Wen these conpounds are

enited | fcha ! PRSPhEbAn Ly n’ SHR! th 240G bAOGRE, | ¥ LB RESREPRIEELIY @

| ong ti me”because t he conpounds, per se, are stabl I's sal

lives of CFA and C~FB jn the atnosphere up t hei r,conpl ete cQns tion
t her eof afBCBo, HHoS§ENL THHYC U 0 6"3F%§1r§,n£ t“q“"d erystal displabs,’

particularly in c_leaning process and etching process thereof, and
‘to an electric h.e‘ater for use in the treating,;:owet.
Description of the Related Art
In the semiconductor device manufacturing process,
semiconductor device manufacturing equ;pment such as a CVD
typically operates as follows. Deposition of deposit gas such as
SiH, (a dangerous gas that is toxic to human body and explosive)
— purging of residual SiH, gas from the CVD chamber with
nitrogen — cleaning of the inside of the CVD chamber with a
cleaning gas such as C.Fg (a gas that is harmless but has a
greenhouse effect) — purging of the cleaning gas from the CVD
chamb;‘;r with nitrogen. This operation cycle is repeated.
Among gases for use in cleaning such a CVD chamber,
there are perfluorocarbons, representatives of which include CFy,

CHF,, and C,F, abbreviated by PFCs. Perfluorocompounds free



Jespectively. Further, the global warm ng coefficients (conpared with CO~
assuned 1) of CF4 and Cl Fe after |apse of 20 years are 4,400 and 6, 200,
respectively. Thus, these conpounds involves problens that nust not be |eft
‘JI’ISO| ved in terns of global environnent @nd, accordingly, it is desired
that nmeans for maki ng PFCs such as CF; and C~Fs harm ess be established.
Hovever, ito¢ & Mo didéhCakt NP, Mg, sualy RS HREhess WbbRediated by
deconposition process relied upon sinple thernmal oxidation because the C-F
bond of sucl_g ﬁPFCs as CFa, CHF3, or C~Fe is very stable (the bond energy
of the C-F E ¢is as | arge as 130 kcallnol) and hence is difficult to
deconpose. Though it is possible to make C-F6 harm ess with a deconposition
process relied updRCsinprehtpverGEr dRfdaeFon dre iReombwstihle ofndhe s to
be treated is limted to 250 literlmn or less at a treating tenperature of
1000 C becaust clber wledbeenponsidt thest CE@oiwndshipewede| farteheo GidCtbond
thereof is cleaved, deconposition of CFA requires that its CF bond having

the |argesty pant engd gy e 16hsavede andrihab thgowW£ald NWa L ENPRT LS HP
raised to fall within the range between 1400C and 1500C if the foregol ng

gas flowrate is pnchanged. Fi 15 il lustrates copventional. exhaust .gas
t r eat ment esd&%ﬁﬁéﬁ? ﬁ%‘b‘%flg?"' de‘galr?ﬁbstl%egseaﬁoer&ﬁglﬁlﬁ&%a%r%o?ﬁléltﬁ?&gm e
per fl uorocarbons or perfluoroconpounds produced from sem conductor device
manuf act ur idfdR e§RRgREntt hephse ey sm cdeasn g ¢ ddtvbhe abmiogediare1fr endingles
an exhaust gas deconposition ' reactor tower 101 having an exhaust gas

deconposi ngimeblken ulsk®' theacd mpuiuisds ulpker sd0@ reast @bile scritbbesaldO)hand an
exhaust fan 111. The equi prment 100 is nade very conpact for use in a clean

room An eltget [ive NGREF, 124 G, P5ed ¢ Me tien £8pHRFRNp10D thR iFaYIEplete
deconposition reaction of ‘exhaudt gas (F) to proceed. As described above,

the treati t rature, .at i ch the.ex st _gas _produced 4 he_
sem conduc?grnsggggéé&ﬁanhﬁ%ﬁ%ri riagreprggéggldi sygl"ilﬁjsec?éltﬁjl tgot’ﬁgbma? ears,

deconposition needs to be as high as 1400- 15Q0C. However, it is nearl

i npossi bl e FEEPESEIY B -heat rulbBefor e onglabake aV adming nrenffiefature
because the tenperature of 1400-1500C is nearly a limt tenperature the
heater 102(campared with CO, assumed 1) of CF, and C,F; after lapse of 20

years are 4,400 and 6,200, respectively., Thus, these compounds
involves problems that must not be left unsolved in terms of
global environment and, accordingly, it is desired that means for
making PFCs such as CF, and C,F; harmless be established..

However, it is very difficult to make such PFCs harmless
with a decomposition process relied upon simple thermal
o:éidation because the C-F bond of such a PFCs as CF,, CHF,, or
C,F,is very stable (the bond energy of the C-F bond is as large as
130 kcal/mol) and hence is difficult to decompose.

Though it is possible to make C,F; harmless with a
decomposition process relied upon simple thermal oxidation if
the flow rate of the gas to be treated is limited to 250 liter/min or

less at a treating temperature of 1000 C because the



W thstand fromthe viewdoint of its physical properties and is likely to
cause dielectric breakdown to occur at an electric feeding section 105 and
at an insulating nmenber 106 surrounding r 4 the same. Tn the conventi onal
-equi pnent 100 shown in Fig. 15 the heate@ 102 is disposed as vertically
extending fromceiling 104 of the exhaust gas deconposi ng chanber 107. Heat
gener at ed fdormempeshemtrerofl02.Fi sks advieve & hid ¢biel G 104ndf tther emthasst
gas deconposi ng chanber 10 i and, hence) the ceiling 104 in which the
electric fegqdign@dsegbtompldfitodntde CH cetgucrbeaiteit 102 CsF Ilcpd elavbng
heated to the highest tenperature. As a result, the insulation of the
electric f in | 0 5 LEi a.h kN ti pr r el |
as that ofqﬁﬁ% ?%gggégiﬁ8$%En%§?p§86qghr?gﬁgg?%g%#kg g?%étfﬁggféé ?§8¥§
section 105 ' becones substantially | owered, which nay cause o
short ~ci r iR RETEHUERCRE ’é‘i‘sterfg L) ééﬁr i"%‘tg‘éé‘dithﬁ TG et e nbE ARC
probl em associ ated with the conventional equipnent 100 is that when the

el ectric heatérl 300 Gexitfetlnie fyregrtingagy fdownwnatelis amehamegedei | ing 104 of
t he exhaust gas deconposing chanber 10 r is continuously used in such a

hi gh tenperat ur e RitgTogBhen Bus £ het dread o vd AR i A uat h ¥ u@k 0w sl angart nlagt t o
creep or a |like phenonenon and, eventually, a break occurs in the heater

102. The inter. I ofe t he .gas c j nb .18 not
very lar ge%bqgjcl %gmhg@%uifgken%eeq%ggﬁslggdeﬁgo%p%g%ﬁgg geagscr? %égé loA . On
the other hand, the electric heater 102 is a standardi zed product, which,

i n general ,qusﬂHBF%IéEP@ﬁéd t BT mat R EINS TOSRMROUFLS dedSRFTGey cHERBRr 10
i . Accordingly, the shape of the electric heater 102 is a bottleneck 5
in designi sgm o redurpmende t0k Seatwih Guréng o, uipmemdnuf Adteuresrh afestinds
t hat easy manufacture of the electric heater 102 tailored to the equi pnent
100 becone gpassidteartae ible equipment 100 includes an exhaust gas
decox'hposition.' reactor tower 101 having an exhaust gas
dec'o‘mposing'c-hamber 107, a front scrubber 109, a rear scrubber
110, and an exhaust fan 111. The equipment 100 is made very
compact for use in a clean room. An electric heater 102 is used
in the equipment 100 to cause decomposition reaction of exhaust
gas (F) to proceed. As described above, the treating
temperature at which the exhaust gas produced 1in the
semiconductor device manufacturing process is subjected to
thermal decomposition needs to be as high as 1400-1500%C.
However, it is nearly impossible to use the heater 102 for a
long time at such a high temperature because the temperature of
1400-1500°C is nearly a limit temperature the heater 102 can
withstand from the viewpoint of its physical properties and is

likely to cause dielectric breakdown to occur at an electric

feeding section 105 and at an insulating member 106 surrounding



Janufacturer side. There exist the follow ng additional problens. Wen the
electric heater 102 is used as extending vertically dowmwardly fromthe
ceiling 104 of the exhaust gas deconposi ng chanber 10 7, the | eadi ng edge)
or | owernost edge, of the electric heateg 102 generates heat of the highest
tenperature, which ascends toward the ceiling 104 to forma

hi gh-t enpertdteusanng nosphere near the ceiling 104 as described above. On the
ot her hand, the exhaust gas (F) is introduced into the exhaust gas

deconposi ng chamygr +1Q7 cbheddtienkat taMipndhe ch@drb widin Fhe. exbaust gas
(F) thus introduced is a | owtenperature gas containing water because it

has been sc¢rubbed. w.th ter by the front,,scrubber.109. | ocat ed. upstryeam of
the equi o012 i BSHRp 6¥ i Ferbiral i e RRnaiRe 1ot B tia ¥ 0 £3F
contacts the | eading edge portion of the electric heater 104 reaching the
hi ghest t erfér axhraisgngia s iderf oaBBOAHRE VPO ethk08ei | Hegt genpsateddireay
that the |lowtenperature exhaust gas (F) be heated to its deconposition

t enper at ur & hiendtearttean@@@skys ¢ 9 tatw enpttheo calsegt hédmalf thee onplosust opa of
the gas (F) to occur at the |eading edge portion of the electric heater 102

and, accor qieré%ldgoghﬁgt@Hﬁ’ﬁlrt?éprﬁ)'ﬂfaﬁ@? H &R¢lk NG hdge i POl d i 100y Ofn tiRich
electric heater 102 has to be raised higher than necessary in order to

Chermal dedBipdarEF o oF StHE somare odby e L% MBEERIF CHERHALOLE it (e

hi gh-t enperature atnosphere near the ceiling 104, the tenperature of the

| eadi ng eddecpabediign heratiele ta) tee rh st dePOr ALBAS- t PABea I SHE . hiltther
t han 1400- 1500C in order for the tenperature of the high-tenperature

at nospher eiheuleatdn 1ei0@ hk5@0€Ect tiv deedengcasetidre B0 &ctequihiong e Hidh has
to bear too much a burden. Since a greater |oad than necessary nust be

i nposed onjhbaigkpes rd o Pealeh s 19211 @ sIEERASEN & ha shawtl fEPRkA BE S 18pdhaust
gas (F) as described above, the lifetinme of the heater 102 is considerably
shortened, whil ¢ Afidde 2RE® teil'l%tﬂ‘ce NEaL i 1P ENQ@Xi §RST 1d¥T CBIEBmes
substantially lowered, which may cause sho'r‘t-circuiti-ng to occur
at the electric feeding section 105. Another problem associated
with thé conventional equipment 100 is that when the electric
heater 102 extending vertically downwardly from the ceiling 104
of the exhaust gas decomposing chamber 107 is continuously used
in such a high temperature atmosphere, the heater 102 gradually
grows longer due to creep or a like phenomenon and, eventually,
a break occurs in the heater 102.

The internal volume of the exhaust gas decomposing
chamber 107 is not very large because the equipment 100 is made
compact as described above. On the other hand, the electric
heater 102 is a standardized product, which, in general, is not

designed to match the exhaust gas decomposing chamber 107.

Accordingly, the shape of the electric heater 102 is a bottleneck



Jn addition, a large quantity of deposition of dust contained in the
exhaust gas or resulting fromthe thermal deconposition of the exhaust gas
wi thin the exhaust gas treatnent equi prment is problematic. Such dust
deposits everywhere within the equi pnment _and gradual ly narrow the internal
space of the equipnment. The narrow ng of S5 he internal space of the

equi prent. dye {0, sl i o of o dush s Ol ST ONSEA ARt g ipddpess thes

t her mal deconpositi-on gas but al so may to an acc
Si nce frequent i ntenance of the equipnent is negessar V\tthli%n a, cl ean
room the nBiIRRFHEUIIGT AegRa orfdhty | B At AtTFEare uRk fReyglgctric

i nportant. The electric heater, in J 7 particular, deteriorates heavily
due to a highatend Qhpeshareadéretdre @adtipenenti 506 regemel poseph kcea theh a
new one. \Wen consideration is given on the height of the ceiling of a

cl ean room mir€fadtside@Wside general and the height at which the electric
heater is renoved for replacenent, the height of the equipnent is |imted

naturally. Accordt‘HQL:X’e:iitstitghg f{ohré&iggirae&aano rxtﬂeRQB%?@&ts.i NY@RE O £ O

provi de an exhaust gas treatin ower use I n exhaust gas treatnent
equi pnent whj ch i.s .capabl e of .ensuri ngésuffi ci,ent | nsg.l at.ion,ar ound Eﬂ‘?

electric feBfiGtyiSdted Y d0%4risehaed Ag RELERPA RS YT Hicat 1 ExAaldt™ 84

deconposi ng chanmber for causing an exhaust gas produced in the manufacture
of seni condirotmrt hbeve dés gt b0 e ft tes palhiap stegd &0 sanigi gha mdnged 8fTur e
whil e reducing the | oad inposed on the electric heater in an energized

state, and yhd dlaaidingapakle¢ O©f 16WYthak Dk dgHelf tRESelek t3860REa0h} er 2 of
the present invention is to provide an electric heater that can be used

e UL UL RSP B gk ) gl LY

o Preventing 4vied R SRR A% e e ¥ S RYSE 0B I A
ceilihg 104 as described above. On the other hand, the exhaust
gaé (F) is introduced into the exhaust gas decomposing chamber
107 from the bottom of the chamber 107. The exhaust gas (F)
thus introduced is a low-temperature gas containing water
because it has been scrubbed with water by the front scrubber
109 located upstream of the equipment 100.

Since this low-temperature exhaust gas (F) first contacts
the leading edge portion of the electric heater 104 reaching the
highest temperature and then ascends toward the ceiling, it is
required that the low-temperature exhaust gas (F) be heated to
its decomposition temperature instantaneously in attempt to
cause thermal decomposition of the gas (F) to occur at the
leading edge portion of the electric heater 102 and, accordingly,
the temperature of the leading edge portion of the electric heater

102 has to be raised higher than necessary in order to allow



exhaust gas treating tower having a structure with a superior

mai ntai nability. 8 SUNIi VIARY OF THE | N VENTI ON Accordi ng to one aspect

of the present invention, there is provided an electric heater conprising:
a plurality of electric heater units each having electric feeding sections
at opposite ends thereof and a heat generating section e:ctending between

the el ectri&ﬁ;i%%qi N 366 hloQ08i oA r S RGN GioZ I @éﬁmﬁemnbﬁwemorcmdﬁ a
a ] acen

same nateri as the electric feeding sections and spanni hg across a
electric feedin egtions | ocated an _gne side, Wwhereipo,the energizin

bri dge rrenﬁg‘r’”d’gﬁi?nggcﬂnt‘f‘?sfdeHBI 82 éggheixr#ac‘fsetar%%%ep??t1%’% eégéc"h o?o t he
adj acent electric feeding sections of the electric heater units associ ated
with the emagiesidhin Bhiedhég hevdrp eaid uriged enesgila negnierirdges senbers 4Ad. t he
adj acent electric feeding sections are bonded to each other with an

i norgani c adkesés me SrartEt bF @met hea Siange edgteep bat i@ othehekeet riic fegdd ng
sections and filling a clearance defined between each of the fitting hole

and the el §¢ig it  ££8bMPe SELLIA hikhie@d: ANRT £480 - YSbloE i 5 &om%t gyﬁteérw

the plurality of electric heater units can be connected to eac

t hrough the energizing bri mber defining the fitting holes and, hence,
the el ect r?&%%{?éfuﬁgﬁ)étgg%@ etcf’tf‘ﬁe§la£3r?oa o8 BRRR taa%e%j%%%@i ng
chanber. Thus, the electric heater of the present invention is very

conveni ent 1880 Gse. Tpupithedr cAstcd liene lepirigi Riedd er il@de hfsnibar baan tare

el ectric feeding sections associated thereto are 9 bonded to each ot her
by fillingnt ®ehchamipnfer. bet ween each fitting hole and the electric feeding
section fitted therein with the inorganic adhesive fornmed fromthe sane

material as the & ric LRg ty , i t e
energi zi ng bridgghﬁgkbgrggﬁggkﬁele %g???g ?gégfiéfgegﬁgﬁﬁggagg'2%§?%§m

thereto ISthe electric heater 102 to decompose the low-temperature

exhaust gas (F) as described above, the ertpne of the ﬂeaterloz
is considerably shortened, while at the same time the heating
energy cost increases.

In addition, a large quantity of deposition of dust
contained in the exhaust gas or resulting from the thermal
decomposition of the exhaust gas within the exhaust gas
treatment equipment is problematic. Such dust deposits
everywhere within the equipment and gradually narrow the
internal space of the equipment. The narrowing of the internal
space of the equipment due to deposition of dust not only
significantly affects the thermal decomposition of the exhaust
gas but also may lead to an accident.

Since frequent maintenance of the equipment is necessary
within a clean room, the maintainability of the equipment in

practical use is very important. The electric heater, in



ensured despite their clearance fit relation to each other and, hence, no
trouble occurs in energizing the electric heater. It is to be noted that
the electric heater of the present invention can be used in deconposition
of a corrosive andl or expl osive exhaust gas resulting fromthe manufacture
of sem conductor devices as well as in a part requiring an elev ated

t enper at ur e &%t ilgudharasd abotio re4e6C.h excidydidwe t 60 adotherh abpedt iofpasrd
present invention, there is provided an exhaust gas treating tower for use
i n exhaust Jagr doreatntehle QUL PTEOEne@@IPIHei1AG e d #)itd Aovew dReN bWden
defining an exhaust gas deconposi ng chanber therein (b) a bottom nenber
fitted to : i TR, N e I i.pe
ext endi ng &Oﬁgs&g%rﬂaﬁgsédg%fnqen%% eﬁggﬁ{(ﬁlg?latn%?ﬁgxucﬁrl%%g Q%ﬁétc?igg o%//\c/)eofﬁll’mi n
body for intyoducjng an exhaust s froma |eading end thereqf into the
oxhaust gad BEChibdoty Ehier T Shcat i Chn BEGERF) EEnEAIGE HA 1Ry oateic
electric feeding section |ocated in the bottom nenber and extendi ng upri ght
fromthe hdrtyottismerenbed. fon rielpd agemarst, ghe heémhi mf tbeee qofipmeent
construction defined above, the electric feeding section of the electric
heat er di spesEehite d Rat@rRaugt gas deconposing chanber is located in the
bottom nenber fitted to the bottom portion of the tower main body. Since
the bottom porti f. 4 Ower; i ‘ mper.att wer
t han that of anyggct errdlggrl}’i\gﬁlisggtﬂhépgg% FgﬁL}ﬁﬁéﬁgchet rEeFlrongt%tegxtrtﬁlﬂ?rgnéoogr is
kept at a relati,vely |ow tenperature even when the tenperature of an upper
part (ceil PFG)Yidiet fith & ‘t‘gaeqaﬁaﬁrr?aotd&yg BREFFe SOk JFe Rl CAEAUSS t he
gas supply pipe for allow ng exhaust gas to pass therethrough extends

t hrough t hérpetmmn hrehdeip mend bohioh henbepabde defr ensd ranh sheat ffhgi eaxthaust
gas passing through the gas supply pipe and, accordingly) the tenperature
of the bottiasulesbed hsouawergth dhusrith€eellesgrisecteetli 6§ aactdlenttcat ed
in the bottom nenber and an insul ati ng nmenber surroundi ng the

heatér used in an exhaust gas decomposing chamber for causing
an e.xhaust ga;s produced in the manufacture of semiconductor
devices to be thermally decomposed at a high temperature while
reducing the load imposed on the electric heater in an energized
state, and which is capable of minimizing a heat loss.

A second object of the present invention is to provide an

electric heater that can be used with ease under such severe
conditions.

A third object of the present invention is to provide an
exhaust gas treating tower having a structure for preventing
dust from depositing within the tower over a long time.

A fourth object of the present invention is to provide an
exhaust gas treating tower having a structure with a superior

maintainability.



£electric feeding section are not damaged as to their insulation. 4n the

ot her hand, the exhaust gas is preheated and, hence) thermal deconposition
of the exhaust gas by nmeans of the electric heater is facilitated. In
addition, since the electric heater stangs upright on the bottom nenber,
the | eading edge of the electric heater at which the highest tenperature is
reached forms the topnost por$UdMMMARYh® HRHE INNCENTIOZN Y, the exhaust
gas ascends within the gas supply pipe froma | owtenperature region to a
hi gh~tenperature a.dd. 4 &0 Q8 %Wﬂ%@d QIPEL Aty s I S1iRT G0 hO dHENLRLI Ng.
Unlike the prior art configured to bring | owtenperature exhaust gas into

need o | my ot e ot ket neoBraar e ok e SRR et B "

electric heater can enjoy a largely prolonged |ifetinme. Preferably, the
exhaust gashea s iwyltsowarc bf Jra Wetg colpsitr sesfefiiim g esRRLIAG SMBdn 8 P@IoSpb. ed
at a ceiling portion of the tower for intermttently jetting an inert gas
froman opetidg tdfetdol dusi a dnowt nge mennsi g i ssrdtédnpaxakheling thle tav eenl i ng
portion of the exhaust gas deconposi ng chanber. Alternatively, the exhaust

gas treatinge @\»@Etmyféyamgrs&@mwss_eaﬂusgmr eR\ighdi ABapsi disnasedyéf a
bottom portion of the tower for intermttently jetting an inert gas from an

openi ng of the dust.removin ans_def i iR ower portion of the S
ohoply or ot Wt TAE AR ARI LARIRE SleBurd Rt St ing ¢ Al
t hermal deconposition of the exhaust gas are very fine and deposit

ever ywher e SBATR iR § Rerdsifandia¢ent eleat rifgfeodiers 1sieedio naflocapadt onmme

deposited gradually narrows the internal space of the tower and,

eventual |l ysideparhsrébhe: functi on of the tower. Deposition of dust within
t he exhaust gas deconposing chanber is particularly serious. For this

reason, the dust ¢h@nPHERYiFBAND ridgR’ R MBE: fdd filnRiseriTiti A8 dded BhEhNTh an
inert gas into the exhaust gas deconposi ng chanber, particularly toward the
clearance fit with each of.the adjacent electric feedin-g sections
of the electric heater units associated with‘the energi'zing bridge
member; and

the energizing bridge member and the adjacent electric
feeding sections are bonded to each other with an inorganic
adhesive formed from the same material as the electric feeding
sections and filling a clearance defined between each of the
fitting hole and the electric feeding section fitted therein.

With this construction, the plurality of electric heater
units can be connected to each other through the energizing
bridge member defining the fitting holes and, hence, the electric
heater can be tailored in size to an exhaust gas decomposing
chamber. Thus, the electric heater of the present invention is

very convenient for use. Further, since the energizing bridge

member and the electric feeding sections associated thereto are



.12 ceiling of the chanber or into the [ower portion of the gas supply pipe
where dust is easy to deposit, thereby renoving deposited dust away by

bl owi ng. The provision of such dust renoving neans nakes it possible to
-prol ong the nai ntenance interval signifigantly. The inert gas is
intermttently jetted because it is possible to blow dust off effectively
with a hi ghbpndssuteeakhtdichd néyt fighisigupba jletriamy eahdt ecause chhii thimgnt
of the inert gas can be saved. In a preferred enbodi nent, the exhaust gas

treating tongle f #AENQMCQRIPEL SRS @3RN cACERMMAAld Nth 48 ol OWREL MEh &
body therein, the cabinet being provided with bearings, and shafts

outwardly extending fr,oam o ite i 0 .exh gas, Lreating
t ower and rlorfoaﬁéio?gb saﬁlglﬁ‘(?rl?gg%ﬁfp?#thrgqen:#lh%ggg%fe Je&gralb;ina:#%hlenef%tglg
arrangenent the exhaust gas treating tower _is pivotally supported in_the
cabi net andfefeHidE 646t HRNY arle HoTicZ6MR bR ¢ Y DGt W emitdie WA & ingt B dge
structural conponent fitted with the electric heater for exanple is to be
repl aced witik mmbeewandetive ¢lecheic cfeidiag. sWbaeo b hea exhaieste dyah dregat isg
tower vertically supported within the cabinet is laid horizontally or

slanted, theptQ@pe8rdboptiamidleit heldMeic Camt bee1drtavh ute 8ELt BEnEaLIAGT and
fixed, whereby it is possible to easily renove an internal structural

conponent e roinsert it il r om. t Si
wnion the topn8e SArhaIEle BhebP3ih el retyin b hd URb LR AL 1 BY
Thus, this arrangenent solves at a tine the proq\l ens essential to the prior
art such as%pérBpteAsthat shpjghpdiracdieatir &ithon§ rom et tel BEANL 5P 430

|l ow, and very difficult renoval or insertion of an internal structural
conponent flromsteteihot ¢ com pfo st i rexfaaisprgasive eatd o eapdosive dxhaust
intricate piping in the cabinet or the conplicated structure of the cabi net

for accommgay irdQ ullhen § MRm tAGC R &h 09t Puyelo RBEH TR MBPEdr Afe viikBsPiESENt
i nvention,
well‘as in a part requiring an elevated temperature as high as
about 1400C.

According to another aspect of the present invention,
there is provided an exhaust gas treating tower for use in
exhaust gas treatment equipment, comprising:

(a) atower main body defining an exhaust gas decomposing
chamber therein; |

(b) a bottom member fitted to a bottom portion of the tower
main body:

(c) a gas supply pipe extending through the bottom member
and standing upright in the tower main body for introducing an
exhaust gas from a leading end thereof into the exhaust gas
decomposing chamber: and

(d) an electric heater having an electric feeding section

located in the bottom member and extending upright from the



there is provided an exhaust gas treating tower for use in exhaust gas
treat nent equi pnment, conprising: (a) a tower main body defining an exhaust
gas deconposing . chanber therein, the exhaust gas deconposi ng chamnber
having a bottom portion provided with a ?Boling section. (b) a bottom
menber fitted to a bottomportion of the'tower main body and cool ed by the

cool i ng secti (L) s supply pipe extendi ng through the bottom nenber
and st andi (r:lggéta%r?g’%ten%g?he tower main body for introducing an exhaust gas

froma | eading end thereof .intg the exhaust s deconposj ng chanber. . and
(d) an electric t BRe hATA S BFBctr it ke °n"§e§eg?i ghel SO H e
bottom menber and extendi ng upright fromthe bottom nenber. The exhaust gas
treating tolefingd abioy sonlze ralercitoic SRRADRE s qdtioonp§ tihiee edeiGbHicabester the
former exhaust gas treating tower but also an advantage of effectively

cool i ng thelisposkd hat the srhacrstby aredesoofp ddimgcedid md ezets ilonatber £hy
effectively preventing dielectric breakdown at the electric feeding section

and at a paifd 81 ¢SHE AHdiNG fi@ffﬁ't%CEﬁL%jﬁ%% g%ri%hi Qf‘thlﬂ%v@é)xo'nwﬂn
section may conprise a cool ant ow pi pe di spos inside or outside the

bott om ne r, or an indjrect cooling.jack not shown) forped qn the
outer peri Xr oisallnt‘fé b%?ﬁb?ﬁtﬁd?tq%%lhf‘ ‘Eﬁéhg’oweﬁd?ﬁlﬁwdﬁqhe Highct
cooling jacket to be described bel ow The cooling fluid used in the cooling
section mayob@ 46y paeradkrealdwas thanathgtsaéhany edher. ppreiewoin nhe
section preferably conprises: (a) a cooling wall formng a side wall of the

bot t om por ttioave Ofm b Exddaushegbs t tieRomaibrg thadey aangd wediaande g loav t he
bott om nenber (b) a cooling fluid flow circuit formed on an outer

peri pher al t%_&&i{aggg;ei?tmeveerfh%£ngqqle_tre@5ip@&att%w 5P 2% th?JierrCU}f?P{i be

the tower nain ~(c) a cooling fluid jetting pipe disposed’in the

cool ing 1yl d. floW GASHE ey dost 44 "8 2099y % d b daChi g SpEaLhak!Y of
since the gas supply pipe for allowing .e‘xhaust ga-'s to pass
therethrough extends through the bottoxél member, the bottom
member is de;Jrived of heat by exhaust gas passing through the
gas supply pipe and, accordingly, the temperature of the bottom
member is lowered. Thus, the electric feeding section located in
the bottom member and an insulating member surrounding the
electric feeding section are not damaged as to their insulation.
On the other hand, the exhaust gas is preheated and, hence,
thermal decomposition of the exhaust gas by means of the
electric heater is facilitated.

In addition, since the electric heater stands upright on the

bottom member, the leading edge of the electric heater at which
the highest temperature is reached forms the topmost portion of

the heater. Accordingly. the exhaust gas ascends within the gas

supply pipe from a low-temperature region to a high-temperature



{d) cooling fluid jetting slits defined in the cooling fluid flow circuit
al ong an i nner periphery of the cooling wall. Alternatively, the cooling
section may conprise: (a) a cooling wall formng a side wall of the bottom
portion of the exhaust gas deconposi ng chpnber and extending to the bottom
menber and 15 (b) cooling fluid jetting pipes disposed al ong the cooling
wal | for jeteging avitdoliit agt  lnpied: agiureunt eirefitdak | yo of r¢ heatowgi ngUwdl ke
Unlike an indirect cooling jacket or a coolant flow pipe, the cooling
section of e fliil@Ch 004 A fig u Ak alo %)t@ﬁgﬂé@%eh%%%é‘&iﬂé‘hgtl%é&ed
fromthe slits formed along the inner periphery of the cooling wall to be
directly expqsed al.ong the.innef.perj r f the caqolin l,] and tao.be
formed int 6%§°heﬁ°|ncta cqc&')%ihngal éﬁ/gﬁ tegaﬁl%v#(%vem Rd 1’?‘}%8&[ %sfpl)\ﬁa{ls i hef CHFAf s
arrangenment ensures_a hi gher cooling effect and hence greatly contri butes
to protect HARGALt hBeEEetsr PE Ml NP SERPPEA AFaidricte sFiidicedPaide Wt eblk@lown.
The exhaust gas treating tower according to the third aspect of the present
i nventi on mAgctuid hemteongud skeacehitdladebgetvdkl hext endiamgengoyicahbyely
downwardly froma | ower edge of a |ining nenber defining the exhaust gas
deconposi ng rN3mked $Fea$mled CoOver an upper portion of the inner periphery
of the cooling wall. The vertically downwardly extending shielding wall
shi el ds vapor re td ng.fromheating of the cooling,fluid helicall
dr oppi ng al ong t%’ejljelér?ﬁgrblﬁbritﬁer b &% hérgg&?%g TR hé’fé er
i nhi biting vapor to enter the exhaust gas deconposi ng chanber, hence)
prevent i ng COREP T EFY dWSInt £ AT imhga @it Alipest herthd cacbighadintion of the
exhaust gas. Though the possibility that rising vapor of the cooling fluid
16 generatithg towehefogot i ewgn st iy prtiténg 4 he rexttagas fyasn dec emeasing
chanber is |ow because a down-flow is always

of the dust removing means oriented parallel with a ceiling

portgion of the éxhaust gas decomposing chamber.

Alternaéively, the exhaust gas treating tower may further
comprise dust removing means disposed at a bottom portion of
the tower for intermittently jetting an inert gas from an opening
of the dust removing means defined in a lower portion of the gas
supply pipe.

Dust contained in the exhaust gas and dust resulting from
thermal decomposition of the exhaust gas are very fine and
deposit everywhere within the exhaust gas treating tower like
fluff. Dust thus deposited gradually narrows the internal space
of the tower and, eventually, impairs the function of the tower.
Deposition of dust within the exhaust gas decomposing chamber
is particularly serious. For this reason, the dust removing
means is provided for intermittently jetting an inert gas into the

exhaust gas decomposing chamber, particularly toward the



.present in the exhaust gas deconposi ng chanber due to di scharge of the gas
fromthe chanber through a gas di scharge port defined in the bottom of the
chanber, the provision of the shielding wall nakes it possible to elinmnate
such possibility. Preferably, the exhaust2gas treating tower according to
the third aspect of the present invention further conprises dust renoving
nmeans di spaddimg of tded Iciagn pertdwinod tthizeldweerp doriombértid gastdyppéyti ng
an inert gas froman opening of the dust renoving neans oriented parallel
wth a ceilding ROLdION Oy tiQee%Mbstegpaossi@,eqmme%avbﬁg-de osited

Al ternatively, the exhaust gas treating tower according to the third aspect
of the presgnt invention furth conpri se. dust.renpyi means_ di sposed
at the bot t%hihotYAén Oaf bﬁﬁéﬂt%re}?l&? gﬁ?éﬁﬁqﬁ enf 154 Bt Blglﬁé AT hEHEE gas
froman opening of the dust renoving neans defined in a |ower portion of
the gas suppBg¢nsi geakgpeltprivad sibda gp sgehomgstheemointe nease wakesval
possi ble to renove dust deposited within the exhaust gas deconposing
chanmber as swghlifiaaadtdyprol ong the mai ntenance interv al significantly, as
described in relation to the exhaust gas treating tower according to the

second aspect of gthe pﬁ@%@ﬂ%aisnvmmeeran@t@e;%g e;}é@tde@nm@ia%%t% hes

exhaust gas treating tower 17 according to t third aspect of t

present inventi. further conprisges abi net accomuodating the tower, main
ody t her it ifbe ALPAEY AATRe B SeResda iy v B TEEH B esie, 8 ¥ne
outwardly extending fromopposite |ateral sides of the exhaust gas treating
tower and riBeatafry wRPPoretednByandebgeanrissgthaf amruaamihehe mest gas
arrangenent nakes it possible to |lay the exhaust gas treating tower

hori zont al kgpnobeséangédit thereby allowing an internal structural conponent
to b i renoved out of the tower or inserted into the tower fromthe side on

which the tower i éirpame?yadoémtb*aqiwwe%@seméhsﬁ%4@:&&mltné%.wmeé ght

of the equipnent) as described in relation to the exhaust gas treating
to the second,as of the,prese i nvention.. These and

ot her oy GERE PPEATP BE SR o CEARAL VAR SHREITR Wk T FACCRLS im e on

wi becon?hgeg?rrl,entthefrcoanginet being provided with. bearings,';md shafts
outwardly extending from opposite lateral sides of the exhaust
gas treating tower and rotatably supported by the bearings of the
cabinet.

In this arrangement the exhaust gas treating tower 1is
pivotally supported in the cabinet and hence can be laid
horizontally or slanted when an internal structural component
fitted with the electric heater for example is to be replaced with
a new one or to be repaired. When the exhaust gas treating
tower vertically supported within the cabinet is laid horizontally
or slanted, the top or bottom of the tower can be drawn out of the
cabinet and fixed, whereby it is possible to easily remove an

internal structural component out of the tower or insert it into

the tower from the side on which the top or bottom of the tower is



the reading of the follow ng detail ed description of the present ,invention
in conjunction with the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a schematic sectional viewillustrating the
configuration of exhaust gas deconpositLR? treatment equi pnent as a first
enbodi nent of the present invention. Fig."2 is an explanatory sectional
view il ustghiig dfie qonfl aurabian ofexhauals oas. Aeeonast A0 L g3t gent
equi pnent as a second enbodi ment of the present 1nventfron. Fig. 3% &'a

hori zontal sectiqnal view of a cooling section of 18 .t he equi pnent shown
'n Fig. = Fignes s DaRbLamar 4R B rndht AFyP VA F BRI ISALARGHRE T 4T @R DAL ho
equi pnent shown in Fig. 2; Fig. 5 is an explanatory sectional view

i l'lustrating hthiehcadpicgur tlt ¢ one Dfingxlvfust Jas rdevrmpodioni da w,r eatdrene ry
equi pnment as a third enbodi nrent of the present invention Fig. 6 is an

enl arged frapffeatdry réefévehl sectinewakion eve Of de jatpépi@Ent sshawpuiral Fi g.
5. Fig. r is a front elevational view, partly in section) of an electric
heater usede) i Jdife F $PERch D%RREbAN o £ o 8nlath 4 LA WlatinQl cJHE A 611 €
heater shown in Ig. i~ Fig. i's an explanatory s ctlongl Vi ew
illustrating the configuratiqon of an exhaust gas treatin ower provided
with dust r%?rbi}Fﬁbc%agéprb%de?%bc@c?‘Pﬁé DF é&énto R ﬁrQ%Jotw% 8Fan
expl anatory sectional view illustrating the configuration of another

enbodi nent e tchaed isveltafrst agasmmediithggttdwertoshomn in Fig. 9~ Fig. 11 is an
explanatory view illustrating a suspension structure of exhaust gas
deconposi tion treat&®rdimstbpyenta Reelvs Hidkp dax ber Py goayte d NV aRteindNo bl 9.

12 is an explanatory view illustrating another enbodi nent of the suspension
structure shouh ify Rgoyilikd Fif- okhd®s@ GE8PRr ok b DAEBWATONG, €Y CL 2
test according to the present 1nvention: Fig. 14 1s graph of a

harm renovi ng cycle test accordi
e)gha}ist gas trea menq:

gguipment, comprising:

(a) a tower main body defining an exhaust gas decomposing .
cﬁamber therein, the exhaust gas decomposing chamber having a
bottom portion provided with a cooling section;

(b) a bottom member fitted to a bottom portion of the tower
main body and cooled by the cooling section;

(c) a gas supply pipe extending through the bottom member
and standing upright in the tower main body for introducing an
exhaust gas from a leading end thereof into the exhaust gas
decomposing chamber;, and

(d) an electric heater having an electric feeding section
located in the bottom member and extending upright from the
bottom member.

The exhaust gas treating tower of this construction

exhibits not only the advantages of the former exhaust gas

treating tower but also an advantage of effectively cooling the



1

19 to the prior art and Fig. 15 is a schematic sectional viewillustrating
the configuration of exhaust gas deconposition treatnent equi pnent
according to the prior art. DETAILED DESCRI PTI ON OF THE PREFERRED

-EbI BODI | ~i ENTS The present invention w |14 now be described in detail wth

reference to the acconpanying drawings, jn which |jke reference characters
desi gnat e biot&od ddeEIEPONdhg AR RS tHr otifRoUEO SET alsedt R . HEFIERY ng

first to Fig. 1 illustrating exhaust gas deconposition treatnment equi pnment
(A) as theeffestivaiiyodp rent noing haliplestnic i hveakidownnt let exhaustlegasic
deconposition treatnent equipnment (A) includes various constituent units,

such as a FEPRingCsdDAGm 38d 8P £3R3Wdn BAS BRI AP tHWRNedtrid fRAin
scrubber 40, piping, wiring, gauges, an exhaust fan 50 and a cistern 60,

f ff [ h ' ; | d it f .. (b
el cani ng anBoiShnar bhooro¥fths sTEHLAT AR FERORBGR o Pofhat How (ebe

fl uoroconpounds by fixation, and (¢) renoving of other conbustible,
conponent s 4ByPeSABusREo%e TRhoBYRS IR s U ¢ L OdR e xhBNF rasOEpaBedn Apradt f rom
each other in the drawing, they are actually interconnected through piping
and wi ri ngcaotingtjegkatl ynatcdnmwdat fod o ed ao ¢ arfpaciu tabipreeti pAEr yThe tdabi net
21 is arectangular parallelepiped that is about 2 neters high, about I

meter | ongbaeéo&b%%&tioﬂmﬁhw 48w 8P Gn a i X 0b COPPH £ SLH i@ ek &IJ18n 50 frytm ng
t he skel eton of the cabinet 27 and panels 5b fitted to the exteri.or of the

trestle 12 he itr 1 bei ng r i Jinternal.surface w.th
subst anti a?? yEEJ gﬁg ?a?ji) %arglg%%‘év' ZQT%r%oj%ggtllpﬂ #lﬁlvxlfadr cﬁ%ﬁéll H Fﬁ}b? ‘fLo,(thﬁg
front scrubber, 30 connects with sem conductor devi ce nmanufacturing

equi prent  ERF Bigfh BRAYeRPARY Qg ofukBrEIus EoRAASE SgRYChA S BAEYE i ng
resi dual gases used in the sem conductor device manufacturing process,
exhaust gases hafibregcontiergaree tvani pustartadnlivc ab mrmEsteisons

(a) acooling wall forming a side wall <'3f the bottom portion
of the exhaust gas decomposing chamber'r;lnd extend.ing to the
bottom member;

(b) a cooling fluid flow circuit formed on an outer
peripheral surface of the exhaust gas treating tower so as to
circumscribe the tower main body:;

(c) a cooling fluid jetting pipe disposed in the cooling fluid
flow circuit for jetting a cooling fluid circumferentially of the
tower main; and

(d) cooling fluid jetting slits defined in the cooling fluid
flow circuit along an inner periphery of the cooling wall.

Alternatively, the cooling section may comprise:

(a) a cooling wall forming a side wall of the bottom portion

of the exhaust gas decomposing chamber and extending to the

bottom member: and



during the manufacture of sem conductor devices, purge gases and the |ike
is introduced into the front scrubber 30. The front scrubber 30, either
standing on the cistern 60 or |ocated quarater fromthe cistern 60, is
connected to the cistern 60 through pipity for feeding drain to the cistern
60. Roughly speaking, the frpont,scrubber 30 conprises, a,scrubber main body
30a in the form glb)aé%?ﬂéﬁggﬁfuﬂjﬂétﬁ%g n%lpaes[o‘%gﬁ&steidoﬁle&% E’tee(‘]of’é)“i%e
exhaust gas duct 31, and spray nozzl es 32 di sposed within the scrubber main
body 30a atwall deatiesningj acemlinge fiwid gdreranferem tgpdbying thechend tag
liquid such as an alkaline liquid, acidic liquid or water. The chem cal
liquid thusysphr.ayed is collected into the cistern 60. A circulating water
punp 33 is provided between the spray nozzle 32 and the cistern 60 for
lifting water stqrgfidd 4§ nalizbeE Nedlihg gbeképw Q718 n¥2 £1 6L Y i YRt er
is supplied to the circulating water punp 83 to make up for a | oss of water

d 2 fl f th [ 60, Th h th [ 6
be i vi ded P 6081 &4 68a0 St h etR 1T HAE JARKRY LTRE AHe R T er n

60b on the reacted exhaust gas discharge side in the drawi ng, they are

cont i nuous c@iot kngadhubd héetiead t froBot tlotm sTHe elaranse gplong edbhiengnmser 1
stands on the cistern 60 or a base 11. Alternatively, the tower 1 is spaced
separ at el y pferdahtehy oifstlee nc 60liag pr ot abl Yesdspended ewptdiead thle mpbinet 2
i by neans of opposite support shafts 28 outwardly projecting froman upper

peripheral ;Waldy QferdphQWs’ JMRItR PG 13ngt K2 BN S A3 BET PG RURP AR DY

the bearings 29 inwardly projecting fromthe cabinet 2 i so that the tower

1canbehle\%inav tically standj pesition. a hari,zontal ly laid
posi tion as f2h ?%iﬂp' qﬁiéﬂi%&w?ﬁg% g?“?hewfgagPtnﬁﬁﬁaB 4% 83 céﬁhﬁ%
drawn out of the cabinet 2i. In the case where the tower_ main body 3 is

hel d as suSpEAdEE HLDA| AntHECEapi htgheor ceqldngoef bastmdfbdrheneprgeeatly t he
bottom portion of the tower main body 3 can be easily renoved. Wth respect
to the struohtirébofes hew prxhaevstiogasft tkatelrgticoovdie ellinisheetoivett a@aimdody 3
conprises a cylindrical jacket 3a nade of steel and a |ining nenber 3b
formed of @ibedé@GEBYeakdown.

The exhaust gas treating tower according to the third
aspect of the present invention may further comprise a shielding
wall extending vertically downwardly from a lower edge of a
lining member defining the exhaust gas decomposing chamber so
as to cover an upper portion of the inner periphéry of the cooling
wall.

The vertically downwardly extending shielding wall
shields vapor resulting from heating of the cooling fluid
helically dropping along the inner peripheral slope of the cooling
wall thereby inhibiting vapor to enter the exhaust gas
decomposing chamber, hence, preventing the vapor from

interfering with the thermal decomposition of the exhaust gas.

Though the possibility that rising vapor of the cooling fluid



Jraterial. The exhaust gas deconposition chanber la is defined by the Iining
menber 3b. The |ining nmenber 3b covers the entire inner periphery of the

j acket 3a and becones in direct contact with the exhaust gas (F). A bottom
mmenber 4 fitted with an insulating nmenbeyg 9 is attached to the bottom
portion of the 22 tower main body 3. In the case of Fig. 1 the tower main
body 3 and ddee POfitn@M M@Migie 4cabeidenmevabl yn atdratad thet hexhaaetllgdhy
means of fastening nmenbers 10 such as anchor bolts, while in the case of

Fig. 2 the Juo HBa0e) %h%wﬁéégrigoﬁswvwmééxad &pwia@howthsrjatmw@ns

of fastening nenbers gOa suc 't and nut conbi nations. The jacket 3a
is formed on its opposite |lateral sides with the opposite sypport shafts 28
having a ciRTEReRt sbRtitde whikO? bitoj E&F f?Bﬁ?ﬁ’rP‘lﬁJ‘d& r?h“rac'F ﬁrofé’r‘ﬁe fAcket
3a and are rotatably supported by the respective bearings 29 fornmed on the
trestle 120likch@irsg ohehatgiaretfrom thegabasuppr \tiptqess aagles of ise hatgs
havi ng superi or heat resistance and corrosion resistance extends centrally
of the insymiti dgfiadean 9heabdtasmebéciié @ Hwaber, the g cpieied as the

encl osing the gas supply pipe 6. The gas supply pipe 6 extends through a

central porti. t ' i:ng oher A ; | &Gt ki Lpg
section 8b s&lg?ﬁgﬂél‘gg%tr ?(?:ykggtlgrpggl S eo?:%tee hJ!l(r?{lt e%iuﬁcglu g%isfrllgﬁqrr%gber. 9
515 same as or HIGHEFPRen Wie HEHRES oF 41 e A Gdhe 0 ek Ehogrd s e P°
cylindrical portion 23 form ng part of the bottom nenber 4 contains the

i nsul ati ng timenbleir d afsipelcgdo frthie nreoendiiivech tiiogr fantberefomprosgs ey i al .

The electric heater 7, gas supply pipe 6 and -the bottom nenber 4 bearing

the i nsul atrieRgo vianden e nar &iispeedalatstr ueilihal poatponedtst¥d® iwehefor
exhaust gas treating tower 1. The gas supply pipe 6 inserted into the

exhaust 93%9@?&%?@&9& ﬁgf‘fgﬁﬁ an A kasCAMRCHRdoHe nd ngChHubhed feed

pi pe 34 extending from' ing portion of the cistern 60 on the exhaust

gas Supplyrselmdoeving means oriented parallel with a céiling portion of the

exhaust gas decomposing chamber.

Alternatively, the exhaust gas treating tower according to
the third aspect of the present invention may further comprise
dust removing means disposed at the bottom portion of the tower
for intermittently jetting an inert gas from an opening of the
dust removing means defined in a lower portion of the gas supply
pipe.

The provision of such dust removing means makes it
possible to remove dust deposited within the exhaust gas
decomposing chamber as well as to prolong the maintenance
interval significantly, as described in relation to the exhaust gas
treating tower according to the second aspect of the present
invention.

In a preferred embodiment, the exhaust gas treating tower



1

60a connected to the front scrubber 30 or fromthe bottom of the scrubber
30. The tow er main body 3 has a | ower portion defining a gas discharge
port 5 connected to the rear scrubber 40 on the downstream side through a
deconposed gas feed pipe 35. The electrig heater i conprises two or three
el ectric heater units r 1, i 2, ... and energi zi ng bridge nmenber 8c
'”tefPonneC%ﬁ&r@f’ﬁ%W%h%n@ﬁip L0pc 8l 6 e ReRLEMtURhLS ntlon” Fufther ON
one side. Each of the electric heater units i 1, i?) ... conprises a solid
or hollow bar_for.ned naigLX of silicoggfarbiﬂﬁ ¢ and forneg}wétg el ectric
feedi ng sectI RS 1885 #a2BH0AF A8 DBISA LA Eehils Foanr MhAI BRI Bt Be¥tdRdi ng
between the electric feeding sections 8a and 8b forns a heat generating
section i athahalimetgbeing bro digke dreniddy b@@arfiogseda ot sheftarmutwmaedlial as
the electric feeding sections 8a and 8b defines fitting holes 8d,8d in

clearance fiftahlihngTeoal aghlisité ¢ade Pgl Sedbs Bt Ba,3cha b6 gulBet ading
fitting holes 8d,8d is equal to the nunber of electric feeding sections

8a, 8a conn t i, 24 i e : e Ok ZhE ri dge
merber 80 o Ehet e B By e P R e ER e PRREOL b AR R
units i 1, i?, ..,.are bonded to eacﬂ ot her bg.f%Jliq%.thg cl earance
defined between ehPhs ATFARESRORE BAKSI teRARS L R EPi L@ % L84 HERBYSE H3S 8a
in clearance fit with each other with an inorganic adhesive 8e formed from
the sane netuerdtingastoner ehecizorntdldediorg sleotl obs Brerelpy adlowhngriap 7
shows the electric heater 7 of gate shape having two electric heater units

r 1 and 72 jintteemeangecd &ch 141 ooigp dien £rer Yé zi d1g obeiddga tn@fblre Bewer or
Connector fittings 8f are attached to other ‘el ectric feeding sections

8b, 8b. The irn%eb&'(g%w Hbiet hquoiwse ﬁpffr Smt YRE quldg(:&f?fdl 203 ﬁttiq@t oBle'refd Yr ag}(}?

rear scrubber has scrubbi'ng |layers 41 and spray nozzles 42 di spos

i medi ately abo t he scrupbing Layer 41.in the J|nsi t.her eof and stands
on the ci st%?ﬁogght?rc? 1% &tsegeégéﬁr%ﬁ b"?”f ttgﬁ%’ﬁéggga?cft 6§é“(§’i[g8ngge
side 60b of the cistern 60 and is connected thereto through piping for
feeding dras fApepribad rimr retztisdertuothe taxdh ayust egasedrepiénguttiost e bf

the rear scrubber 40 is connected to an exhaust fan 50 serving to emt
treated gasadonrdimgatondpheeeond aspect of the present invention.

These and other objects, features and attendant
advantages of the present invention will become apparent from
the reading of the following detailed description of the present

invention in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic sectional view illustrating the
configuration of exhaust gas decomposition treatment equipment
as a first embodiment of the present invention:
Fig. 2 is an explanatory sectional view illustrating the
configuration of exhaust gas decomposition treatment equipment
as a second embodiment of the present invention;

Fig. 3 is a horizontal sectional view of a cooling section of



.The exhaust gas deconposition treatnent equi pnent (A) shown in Fig. 1
operates as follows. Exhaust gas (F) discharged fromthe sem conduct or
devi ce manufacturing equi prment is introduced into the front scrubber 30
where the gas (F) is brought into contacggwi th a chemcal liquid (alkaline
liquid, acidic liquid or water) in a spray state sprayed fromthe spray
nozzl e 32. theusgudpste xorsthad madin Fitghe2 exhaust gas (F) is caught by fine

droplets of the chemical liquid and then fed to the cistern 60. At the sane
time, water-sol ulplig, conpopentnlgeptdi NethmB nithe yexkayséanasctPOnal View
absorbed by the chemcal |iquid and hence renoved fromthe gas (F). The

exhaust gas .( f ich th enper. a eyl s | ownered 25 and which is
noi st ened glﬁeﬁ%eo%schrl\{g’b%ieﬁé §§5rﬁ?¥lr§ﬁ%- Scrubber 30 is fed to the gas

supply pipe 6 through_the scrubbed gas feed pipe 34. The exhaust, gas (F)
first contacts tHd8i n§u¥%t4ﬁgeﬁﬁﬁ6§gt9rénﬂe% gnak H’ée%nﬂ?‘éﬁafﬁﬂé‘rg ddt&ends
within the gas supply pipe 6 while being heated by the anbi ent tenperature.
The exhaustogdsg @ Fyt s fofcd eht g t g ahdzicod pw § Hiin nt hee ghw esutpphyipmEnts is
emtted fromthe top of the gas supply pipe 6 into the exhaust gas

deconposi ng sCAHIEd bt b DrRGIt! Be thappebsthe gasestiydy pipe 6 is |ocated
the | eadi ng edge portion of the electric heater i at which the tenperature

is the highest. §i.pce, t.he_ ex Se .F) ' d h he _gas
supply pipe 6 af elg'ﬁeavllgn%ﬂbg%&g%??i t(‘:ri(ag"nl?ﬁgl‘c%%gh‘erg%gge%logfggfos&%]hé”?ggdi ng
edge portion Qf the electric heater EZJ then a high-tenperature atnosphere
held at a 8bitticraMiPyR ARGSheWFetRtit%E Phat is present adjacent the

ceiling of the exhaust gas deconposi ng chanber l1la, the exhaust gas (F) is
deconposed i medFagelly isThdrelngcele catioatadr viewsquaftdly theseatlion, of an
deconposition is described belowin nore detail. Since the electric heater

i stands uplé@fHicORehberiwsad atn 08 eNPFPESnD inaeaitedni;n the bottom portion
of the tower main body 3, the | eading edge portion of the electric heater |

[ﬁgcgit Prgsfoﬂgr ihi:ggggF ﬁ;\g{rﬁgﬁg%ﬁ[ﬁigzvggm’f‘% ﬂé“’eIEQPriI%Oﬁ%EQ@rOJhW%' fipatig" +; and

Fig. 9 is an explanatory sectional.view illust-rating the
configuration of an exhaust gas treating tower provided with
dust removing means according to the present invention;

Fig. 10 is an explanatory sectional view illustrating the
configuration of another embodiment of the exhaust gas treating
tower shown in Fig. 9;

Fig. 11 is an explanatory view illustrating a suspension
structure of exhaust gas decomposition treatment equipment
according to the present invention;

Fig. 12 is an explanatory view illustrating another
embodiment of the suspension structure shown in Fig. 11;

Fig. 13 is a graph of a harm'removing cycle test according
to the present invention:

Fig. 14 is a graph of a harm-removing cycle test according



.the high-tenperature | eading edge portion of the electric heater 7 stays
around the ceiling of the tower main body 3 and hence 26 keep the
tenperature of the atnosphere around the ceiling highest. On the other
-hand, the electric feeding sections Sb, 8y of the electric heater 7 are
enbedded in the insulating nenber 9 |located in the bottomportion of the

t ower nmai n teodye3p whar arbeatndloes not stay and hence are not heated very
much. As a result) the insulating performance of the insulating nenber 9 is
mai ntai ned wher ely;d hg £l @CtL 1 g NEAlATic7 skt OPEERL Y 0OwWCAN @SS EHY PRe
prevented from short - C|rCU|t|ng due to dlelectrlc breakdown. 1In treatlng

t he exhaust %ﬁ) gg E % al | ow g é deco osition_ of

t he exhaust®gH<€ ftf%nd% oteBAYSH Ehe éﬁ§é$888b1°f? B LGS & BéBP“%nfrace
anount of oxygen |ess than an explosion lower |imt that remains unconsuned
as resi dualaasforadypgeho gdced riar tard. sem conduct or devi ce manuf acturing
process perfornmed by the sem conductor device nmanufacturing equi pnment

wi t hout intentionally adding oxygen (or air) to the exhaust gas (F) in the
exhaust gas deconposi ng chanber la. Alternatively, it is possible to allow

the ther malp fecOrppd UEJS‘CQ%TI#’FPONWSFH%PKfFﬂ@RWDCEEﬂBerlemNVTGSSG”CE

of oxygen added to the I ntroduced exhaust gas (F) that has been adm xed
with an inert gas,such as |Iro I r the 0S as, concent ration
to a value |less t Er'1ptrt‘?éel %&gﬂod%lwo’ﬁ\penlorﬁ’t %‘(? cé)’(hﬁgsfqn éia'est (‘i) tHs
thermal |y deconposed is fed to the rear scrubber 40 where it is scrubbed
and cool ed reife he acehient bal a ¢ ¢ iPd UG 43 aani red kaln ehi¢uliidte pefadiendd qui d
or water and then emtted to the outside 27 atnosphere by nmeans of the
exhaust farh@dadtRreask sigatatehdikxhauste gas stpoeating pawes threedsh dwt be
di sassenbl ed due to failure of the electric heater 7 or breakage of an

internal styelunaliopgponent such as the |ining menber 3b, an internal
conponent such as the electric heater 7 can be easily drawn out of the

tower 1 for repl %eefg%r}tinytpir%tne%onfié).r f10r illustrating exhaust gas

dec.omposition treatment equipment (A) as the first embodiment
of the present invention, the exhaust gas decomposition
treatment equipment (A) includes various constituent units,
such as a front scrubber 30, an exhaust gas treating tower 1, a
rear scrubber 40, piping, wiring, gauges, an exhaust fan 50 and a
cistern 60, for effecting three functions: (a) thermal
decomposition of PFCs, (b) <cleaning and discharge of
fluorocompounds or removing of the fluorocompounds by fixation,
and (c) removing of other combustible components by combustion.
Though these units are shown as spaced apart from each other in
the drawing, they are actually interconnected through piping
and wiring and integrally accommodated in a compact cabinet 27.
The cabinet 27 is a rectangular parallelepiped that is about 2

meters high, about 1 meter long and about 1 meter wide and



alepair if the bottomnenber 4 is detached fromthe tower main body 3 by

rel easing the fastening nenbers 10 or 10a. An enbodi nent of a repairing

nmet hod to be enployed in such a case is described |later. The 'second

enbodi rent of the present invention showpin Fig. 2 is described bel ow. The
second enbodi nent is the sane as the first enbodi mrent except that the
exhaust gascdmeaiseg 4 awestis b2 dviodenimg tth e sdodleity ofcthencdRiné&or2?7
conveni ence of illustration, the different feature is focused in the

fol 'owi ng dé3§&r;!zPﬁéFH‘BbTth@?Ih%USheEkacstetrﬁ@@tdfn&é QWRistle 112 ¢,0f ARG rWisk e @
cooling flui d flow circuit 14 extending ar ound t he outer peri phery t her eof

and a port| t he exhaust 1 Slt

cooling fl u 1?4 OW%lfPEﬁ?‘?l%f’gf oF nsggetécrg%]l vvaI I WL§ '?Hg) Lcé(%’I lﬁgﬂ{‘ I[Ju d

fl ow mrcwt 14 is a hollow portlon defi ned b the jacket 3a and a flow
circuit waldhasediteummgy Biongremeciacketwagddyd is configured to
circunscribe the entire circunference of the tower main body 3. The cooling
fluid flow circuilln 14 igs atltachkd wftdént condubbe#6 810 a coinrgd & sor itk al
28 points, and a jet pipe attached to the conduit 16 is inserted into the

c00l i ng fl Wtk {4 oHa GEESHI 1 ehAce TR JAAC 16 1ERY p@&h'l@%@ﬁt”t%do%t P! R 17
is bent in the circunferential direction of the cooling fluid flow circuit

cooring 11 s TabRRe Blct 447 Exh FhEFe! (FAT AT EA LN SRR a1 T

slits 18 that are open as oriented towargl t he bottom nmenber 4 are defined
bet ween thé‘ﬁecﬂ/vermpefhBhe’P%ﬂméﬂﬁéu&ftOFhe £ RESt %andbﬁ‘alcﬁ“ﬁgntghepéééﬁﬁﬁg
fluid flow circuit 14 and the upper peripheral edge of the cooling wall 13
over the emtsilrzuct rgaster drceind uhal eeghoanest vgasot s eathengic alvere dct ibhes
cooling wall 13 is constructed of a heat-resistant and corrosion- resi st ant

metal platg@chd $hef rdahitaeehed ep&eeﬁh@&@dtlap@feded?ww%ﬂ
enbodi nent shown. Though the cooling wall 13 nay be. of a cyli ndr |caI shape

1tis prefenfPliheofiddsh i JOMMAH X b AR 960 ht UWIGALBF FfP Shape for

snoot h

The front scrubber 30, etther standing on the ci;tern 60 or
located separately from the cistern 60, is connected to the
cistern 60 through piping for feeding drain to the cistern 60.
Roughly speaking, the front scrubber 30 comprises a scrubber
main body 30a in the form of a straight tube having a top portion
connected to the exhaust gas duct 31, and spray nozzles 32
disposed within the scrubber main body 30a at a location
adjacent the top portion for spraying a chemical liquid such as
an alkaline liquid, acidic liquid or water. The chemical liquid
thus sprayed is collected into the cistern 60.

A circulating water pump 33 is provided between the spray
nozzle 32 and the cistern 60 for lifting water stored in the
cistern 60 to the spray nozzle 32. City water is supplied to the

circulating water pump 33 to make up for a loss of water due to



.flowi ng down of the cooling fluid 20. As in the first enbodi nent, the
bottom nenber 4 fitted with the insulating nenber 9 to be |ocated within
the cooling wall 13 is renovably attached to the bottom portion of the
tower main body 3. Between the cooling Wl | 13 and the bottom nenber 4 is
formed a coolin ﬁgflu'd sunmp 21 collectin ’g the cooling fluid 20 w th which
the insul atdver frembdrom thedtiséernry6@oolBlio uahcyhp neirsteain §Ki abdiedgswed | 19
formed of a corrosion resistant netal extends vertically downwardly from
the |l ower beYiedgedofntdhe tisterg daben tHer sahasu it gaaven parl yuppes apod ti on
of the inner periphery of the cooling wall 13. An inert gas supply nozzle

26 extends f hrq PF t@SbCS’R'H‘I‘Q Métejd?’ etHd d s d tgarse"?ﬁ@%?xa%gjeog‘?ﬁbopnbﬁ{éjw

the shiel ding wa | nert gas jetted fromthe inert gas supply

le 26 h b f he..exh d hanber |
whi 115 ourlF AFEREn t?wév"?as?f%o?ﬁt&?ﬁ%% G 83 oBREr GRE RO RRTges T

di scharge port 5 together with deconposed exhaust gas (F). Since the
vertical |y downwalBEye dxaentigts sheetidisigowan 119taadprowitdeal cante 1meé Q ner t
gas is jetted into the bottom portion of the exhaust gas deconposing

chanmber | a dy @mbdee ilnert AJasradppvylnozhbet@Gervapds sesekdi sgp heatrly
heating of the cooling fluid 20 helically flow ng down on the inner

peripheral 5hape e ci& 508bi 29 PR Italﬁy ls%swrﬁdd@ctvbefhm%h%hwbﬂhgg rwal '

19 and hence Is inhibited to enter the ‘exhaust gas deconposing c

Thus, the thernal d i f ot t g d
cuch’ vapor B SRR A0 MG 1At BB0F A L Tk opeet 1Y Y kst ok dBRB ng

vapor of the cooling fluid 20 generated in the cooling section 12 enters

the exhaustaryasp Bt dmpugihey adnafdérod & Feweswmichbadn dohhefsbafis 28 ways

present in the exhaust gas deconposi ng chanber |a due to di scharge of the

gas fromt heiclgashepdraedhb oudie brardagsd? 3dmar ged pprir & edef npeft oon tthe

bottom portion of the chanber |a, the provision of the shielding wall 19

makes it PQsYiikle’ 49 shUf h DLk hleOVRE e $UCha ROSS AU i a vertically standing .
position or a horizontally laid position at which the lower end
portion of the tower main body 3 can be drawn out of the cabinet
217. In the case where the tower main body 3 is held as
suspended within the cabinet 27, the bottom member 4 fitted to
the bottom portion of the tower main body 3 can be easily
removed.

With respect to the structure of the exhaust gas treating
tower 1, the tower main body 3 comprises a cylindrical jacket 3a
made of steel and a lining member 3b formed of a refractory
material. The exhaust gas decomposition chamber 1a is defined
by the lining member 3b. The lining member 3b covers the
entire inner periphery of the jacket 3a and becomes in direct

contact with the exhaust gas (F). A bottom member 4 fitted with

an insulating member 9 is attached to the bottom portion of the



.30 Figs. 5 and 6 illustrate a variation of the cooling section 12, where
jet pipes 1"r a are directly attached to the cooling wall 13 al ong the

ci rcunference thereof instead of the provision of the flowcircuit wall 15
and a liquid collecting ring 24 is proviged on the inner periphery of the
cooling wall 13. A clearance allowing the cooling fluid 20 to pass

t her et hr ougly w &r dehi nesl petyveend bhel ¢ £isd @ fcPlg eattng tdwgr M adndbé g 3
cooling wall 13. The cooling fluid 20 jetted fromthe jet pipes 17a flows
down helic i r (] r C | oftion
of the coolaglr% t?{ %tég?n artxggglsb r‘togpﬁ y%ﬁg IEl a%géedggawdo&é%f B'fg\tsﬁ 1
downward, while the re i s damred t he I|qU|d col l ecting rjng, 24.
In this cad¥ 5%%“%%%%?%’1‘&%%@” er133 gnﬂ“f‘h et R nd i p M HEZ A es
26 serve to shield vapor of the cooling fluid 20 and inhibit entry of vapor
into the exhausasgad HegoBpulsé nova risa3 antd ghenkdrdmovatbdg tikatd té nce
the cooling sections 12 shown in Figs. 2 to 6 use water as the cooling

fluid 20 angca @tdfert B9 HidL€E FOPA & 110h i AL kLl ity Q@Y is@leed st Bodd lagid t he
cooling fluid 20 to flow as exposed directly in the bottom portion of the

haust L t t
nave & suf f B RIS e FIOHEL PR iRr EELRO QSRS BBRTRRE D

t ower i s not fluenced direct nyromthe coollngfludg2 gnthe case
wher e an |AéFFr@ sSEdeh Xdth (HRRyeAPBP AT GoR gAY its S § hBaYiBei fy

fluid 20, the exhaust gas treating tower 1 nmay have a reduced height as
conpar ed wici hcuher se3ticasehiteme ajhet dook ag fppied POrtiwmatdahe jaskend of
the cooling section of the direct cooling jacket type shown in Fig. 2, it

i's possibl @4 Gredphey PocLOAbNG Seshbere OfbANthadté epbceinal itwhdiagetzd ype
(not shown) in which a coolant flow pipe (not shown) is provided inside or

out side the, %J@Wﬁﬂ@efresﬁ%r lc,lorf:&l]ﬁ pg”w% g,qgll |tn% -fluid 20 within the
e e

cool ant fl ow pi pe renovi ng neans provi i'n the exhaust gas

A gas supply pipe 6 made of a metal.having superior heat
resistance and corrosion resistance exténds centrally of the
insulating member 9, and an electric heater 7 is disposed as
enclosinlg the gas supply pipe 6. The gas supply pipe 6 extends
through a central portion of the insulating member 9, while an
electric feeding section 8b of the electric heater 7 is located in
the insulating member 9 as circumscribing the gas supply pipe 6.
The height of the gas supply pipe 6 is same as or higher than the
height of the electric heater 7. A cylindrical portion 23 forming
part of the bottom member 4 contains the insulating member 9
filled with a solidified inorganic refractory material. The
electric heater 7, gas supply pipe 6 and the bottom member 4
bearing the 1insulating member 9 are internal structural

components 45 of the exhaust gas treating tower 1. The gas

supply pipe 6 inserted into the exhaust gas decomposing chamber



.treating tower 1 according to the present invention is described below w th
reference to Figs. 9 and 10. The ceiling portion |Ib of the tower main body
3is fitted with first dust renoving nmeans 2a conprising a plurality of

-pi pes (three pipes spaced at intervals of. 120 in this enbodi nent) each
having a | ower open end oriented t owar d 4he top of the electric heater "r
or toward the; t f e I I Lnner
vl 116 of RS RAIEAEeE 4 et Bl e TR S S B R R iR e e
perforations .2i extending through the i pher al || of its proj.ecti
ort1on.  THEGUAE REAR0RNGE (it E ! 58 Tihyp i Ch & B30 H FORF RPN LTI on
bent along the ceiling portion |b as shown in Fig. 10. The main object of
t he dust rifbvicogqmactest ra the fednt ¢ crivd o Biongr foom gh g doteobl off ié
dust deposited on the ceiling portion | b and on an upper portion of the

inner wall degub®&ercodipse, TiHe thwlerr @AYANG 0WBANS ZAadray Nawe® peadigw end
bent tangentially of the center circle of the tower nmain body 3 so that

[ t : i) h j t 2 t
cace whor e ATARANE Y eSO Rt f R T B S PRE U re gl oy ahPe Y

toward the top. of ,the electric heater r_ or toward the space between the to
of ihe el oo FEehBAPdS i ea SIAE ARG Ellafi A FE0 BP A%td Bhiore Pl M As S as.

descri bed above, the dust renoving nmeans 2a is capable of blow ng off dust
(G deposited onThre ebgrtafict e adleactT i eoMaeatiérs7 tary on 4hrepperlessri¢ on
of the inner wall Ic. The ethaust gas treating tower 1 is further provided
Wi th secontheditzir nemin o, ngans . 2baadansengrgiplpe bnséptedn émtbera §Ower
portion of the gas supply pipe 6 for intermttently jetting inert gas (I)

fromthe | q%arpeahie%ngé at]gﬁ%c%% éié&?'c}’f Ph RS 18 chPvend A:Re HRREL ﬂragfoend

of the gas supply pipe THe second dust renobving means 2b I's capa e’ of

nner pori pheP3l 0\R FIGE of FARE i pd 1 k2 Ent  ERETEppEFibbeh lend2t her cof

The exhaust gas treating tower 1 is still further provided
comprises a solid or hollow bar formed mainly of silicon carbide .
and formed with electric feeding sections 8a and 8b at the
opposite ends, and the portion extending between the electric
feeding sections 8a and 8b forms a heat generéting section 7a.
The energizing bridge member 8c formed of the same material as
the electric feeding sections 8a and Sb defines fitting holes 8d, 8d
in clearance fit with the electric feeding sections 8a,8a. The
number of fitting holes 8d,8d is equal to the number of electric
feeding sections 8a,8a connected to the energizing bridge
member 8c. The energizing bridge member 8c and the electric
feeding sections 8a,8a of the electric heater units 71, 72, ... are
bonded to each other by filling the clearance defined between
each fitting hole 8d and each electric feeding section 8a in

clearance fit with each other with an inorganic adhesive 8e

formed from the same material as the electric feeding sections 8a



W th third dust renoving nmeans 2c conprising a plurality of pipes (three

pi pes sgaced at intervals of 120 in this enbodi nent) e.ctending fromthe
side wall of the bottom nmenber 4 attached to the tower main body 3. Leading
-end (2h) of each pipe of the third dust iéf:rmvi ng nmeans 2c i s bent upward
bet ween the | ower edge of the inner wal [“Tc of the tower main body 3 and
the electric ter t hat rt )w LS.t L tI et 33
bet ween t hé ‘L%\Xegg'% d?gg 0} thﬁ’eW eeregéa‘ls r(lfL' hé$t%ﬂe7et°ové£§nalhyna dlae‘gnagnd
the electric heat er | thereby bI ow ng off dust (G deposited around th| S
region. Certétalalgctpic rhdg?én‘fg‘dé“F% ugeec{n%s7%hlélﬁerrér°tnrg%ete(4 jhrough t

course, possible to use another inert gas such as argon gas as the need

ari ses. Theugirgilzéngush r idgwvimnenrbeans 82. confromsesctopi fejtintg smagfbaref any
ot her construction without any particular limtation. The tower main body 3

i s provided ekl e POZAIE rld1éoEAk! Ak diOugltides 8% jgheral wal | ther eof
at a location adjacent the ceiling portlon | b for jetting oxygen (or air)

into the exhaust as de QMpOsi Ng, %tlgarmerlg a, ggsi??%%’ Egiectofﬁ%lﬂ}%%%%

deconposi tion of e ex ausst gas Bri ef ion is nade
operation Qf the enbodl ment shown in Figs. 9 and, 10 whil e avoi di ng
repetition BoriedbcERptieAr SEXMRBAT égsh@ﬁ)sﬂ’i%}&hailée)cﬁﬂbﬁn“tlh@nd spray
sem conduct or devi ce manufacturing equi pnent passes through the front
scrubber 3G ozedeshe2 shispbied gasn éébalt qliypeb84eanlile iss utiviodgidegeirrd d imhe
exhaust gas deconposing chanber la. In the mddle of this passage the

exhaust gagheFingPatachsraptl £99 st4RBsi PaUkBLI RYs PEFREE090aNEs | pclah@d
sufficiently preheated by the ambi ent tenperat ure during its ascent within

the gas S\‘,J\EB' oy r{&iﬁg??q}o'ﬁl TR % %8 ghaosf d?é’?lﬁ % Ji B gs dﬁet D& i@xhaust

gas (F), ront sCru 0 renove, res tothe

ldsple;gp:a[ Ispggé)éﬁgs\,;:gﬁp cte§4%plx>/et erougw}pel% ltnhgefc?gqggaﬁngadsra(iﬁ? fpc?l%t ed

the rear scrubber 40 to the cistern 60. T_he outlet o_f the rear
scrubber 40 is connected to an exhaust fan 50 serving to emit
treated gas to the atmosphere.

The exhaust gas decomposition treatment equipment (A)
shown in Fig. 1 operates as follows. Exhaust gas (F) discharged
from th_e semiconductor device manufacturing equipment is
introduced into the front scrubber 30 where the gas (F) is
brought into contact with a chemical liquid (alkaline liquid,
acidic liquid or water) in a spray state sprayed from the spray
nozzle 32. Thus, dust contained in the exhaust gas (F) is caught
by fine droplets of the chemical liquid and then fed to the cistern
60. At the same time, water-soluble components contained in
the exhaust gas (F) are absorbed by the chemical liquid and
hence removed from the gas (F).

The exhaust gas (F) of which the temperature is lowered



.the gas supply pipe 6 contains SiH- (silane), the gas (F) produces a | arge
quantity of dust (G mainly resulting fromdeconposition of SiH at a

m ddl e portion of the gas supply pipe 6 heated to 400-500C. Dust (Q
deposited on the inner periphery of the gas supply pipe 6 is blown into the
exhaust gas deconposi ng chanber |a by the pressure of the inert gas (1)

intermttenihy walitad URVALALY <l @8 !1Ra8E NELBPEE ANEhE2fdo f sEPEDBREONG
dust renoving neans 2b disposed in the |lower portion of the gas supply pipe

6. As a resul t.he J arge quantity. of hS LDLT ed i nto ithe
exhaust gaslsdt%%rtfgotslil%ﬁgcmﬁ%gﬁyIﬁépaenglqgil%oéﬁ s?hgnggﬁ‘égggﬁl %ﬁ%%&ﬁt?b‘hel b
thereof. Since the top portion of the gas supply pipe 6 is heated to such a
hi gh tenperdturel B8 %héaaw%Zwaér ICodddsiBolth ¢ iig WrtinE Beambst Yas
(F), the exhaust gas (F), if containing CzFs as exhaust gas discharged from
t he cl eani ngn gprandsst h € an neé faacd it helnya bee ddsonpidsiad thie ghe suEesbneeépef6
oxygen (or air) introduced into the atnosphere present adjacent the ceiling

portion Ib yhele i§e GANIRES fe d Ny | GADI A bEEHE PORIIQM tQfr ot heTal £G4 1 £y beat er
i and the high-tenperature atnosphere held at a sufficiently high

tenperature_ in e vigcinity.of the ceiling,,bus G, _deposi t,ed on the.
ceiling porﬁ%n&ltbb si“s&}%lﬁﬁéé& B)‘}eﬁlelag?dd&gtthﬁ’én&)blgnéaﬁre§ﬁ§m§apfpft gdli 0
the ceiling portion Ib. Specifically, inert gas. (1) jetted fromthe first
dust renovitdikeahdron hBoiteP ehaheodky syPaH YeREP 2i6 bmte the prhawsitidhs 2i
of the peripheral wall is partially jetted fromthe | ower open end 2i 35
toward t he dexomaorosiiag ohatdieeellactric heater 7 and the inner wall Ic to

bl ow of f dust (G deposited thereon, while the rest of the inert gas (1) is

jetted along the £ebhhBItRQr kbPNokbLE e Q&@\A/s@bfplguyipé@s depnsd 4 &l ohd he
ceiling portion Ib. Dust (G falls within the exhaust gas deconposi ng

chanber la toward t ottqom r t aget 1 conmposed ,exhaust gas
(F). Such olﬁgtvﬁ(r%) é(;g gsjptosrtbgr?g%?o&ére pegr%tc!‘?g%c %E?ﬁg?i Anet" vvglhllc?lc%ﬁe
dust (G deposited on this portion is renoved by third dust Vi ng means

2c. Speci fit¢aMP§rathEetif Hﬁlgdhé%h?éﬁvviﬁfﬁ‘%éﬁgﬁﬁhfai“tstte&atsozg emitted
fr.om the top of the gas supply pipe 6 after having been
sufficiently preheated contacts the leading edge portion of the
electric heater 7, then a high-temperature atmosphere held at a
sufficiently high temperature that is present adjacent the
ceiling of the exhaust gas decomposi_ng chamber 1a, the exhaust

gas (F) is decomposed immediately.
The electric heater 7 used for thermal decomposition is

-

described below in more detail. Since the electric heater 7
stands upright on the insulating member 9 located in the bottom
portion of the tower main body 3, the leading edge portion of the
electric heater 7 reaching the highest temperature forms the top
portion of the heater 7 and the atmospheric gas having contacted

the high-temperature leading edge portion of the electric heater

7 stays around the ceiling of the tower main body 3 and hence



bottom nenber 4 and having the open end 2h oriented toward the ceiling
intermttently jets inert gas (I) toward the ceiling against the down-fl ow
of the deconposed exhaust gas (F) to bring about a whirlpool) which in turn
bl ows off dust (G deposited on the | owe26portion of the inner wall Ic
effectively. The gust (Q thus blown off is fed through the deconposed gas
feed pipe 3Pt EREi A§ B PORRE BES bOEt SACNETERP S RheEe: X b eddentcedéiibber
40 together with deconposed exhaust gas (F). The exhaust gas (F) thus

i nt roduced higthe sthe Sox whizentUOrilsand; uiredlaatricotd edingtdeaiohandsal8b
l'iquid such as an alkaline liquid, acidic liquid or water and then emtted

to the out girden ATREPPRS 8 ¢k e FBANS: Ob r{Hd @XAAYSthbAh s kT i nkSm Sm B e9rAPh
showi ng the dust (SiH~ and C =F6) renoving effect of the dust renoving

means 2, il hOi.. 1 C rafi anpl i.n he . dust renovi ng
means S\é\ﬁpggitgfle%?ﬁ ﬁ%gﬁ%tog%t §§?§ﬂngfﬁg“cg§f%ﬁ Séiags %’2,%yt e "anbunt of
dust (G w_.thin the exhaust gas treating tower 1 is small and does not

i ncrease, avRRt oS nothstayopnd, hepeesigne B84 BIrsedeMBYYnB Wi cidhdd and
in the heater output after 160 running cycles of the sem conductor device
manuf act ur ireg udquit preein s hbae e er ré onml ast & o f s i nshud atrbn ptmeeanker i9nter val
of the exhaust gas treatnent equi pnent (A) can be considerably prol onged.

In the casen #{ntdenCOMASLLIYS QRIMU RctirDe CARLRAS .7 O AdYY e GRROSI tdan Of
dust (G in the exhaust gas treating tower 1 narrows the internal space of

the t ower Ja’sTs‘{Y'[rte*Eilﬁrh%er %%%'Jex{dﬁaaf % pgﬁgﬂlj:rc?rg{x}_&i%{%n&&eb% "‘&fe’le.tcrt‘?ici nl et
and outlet "0 he tower 1" gradual I'y rises. The S renoving efficiency
begins | owerin t the 40th running cycle of the sem conductor device
manuf act ur i H@ag‘dfﬁ‘bﬁent and rapidly |lowers at about the 42d or 43 d running
cycle. Likew se, the C2F8 renoving efficiency rapidly |owers at about the
43 d running cyclle.tSiafing ithe ekbaleat gasddt)putt st poslsybleovwer sl bktw aheut
43°d running cycle. Thus, with the conparative exanple, the sem conductor
devi ce manghaenld] Mk domBoBeEiGh ¥ PReSEPRRAAtPLAOI EF ) R) $P0Be EHNM NGhe
absence of free oxygen except a trace amount of oxygeﬁ less than
an explosion lower limit that remains unconsumed as residual of
oxygen added in the semiconductor device manufacturing process
performed by the semiconductor device manufacturing equipment
without intentionally adding oxygen (or air) to the exhaust gas
(F) in the exhaust gas decomposing chamber la. Alternatively,
it is possible to allow the thermal decomposition of the exhaust
gas (F) to proceed in the presence of oxygen added to the
introduced exhaust gas (F) that has been admixed with an inert
gas such as nitrogen to lower the explosive gas concentration to
a value less than the lower explosion limit. The exhaust gas (F)
thus thermally decomposed is fed to the rear scrubber 40 where it

is scrubbed and cooled with a chemical liquid such as an alkaline

liquid, acidic liquid or water and then emitted to the outside



cycle at the latest so that the exhaust gas treatnent equi pnent of the
conparative exanple is disassenbled for cleaning. The mai nt enance of the
exhaust gas treating tower 1 is perfornmed in the follow ng manner. The

t hermal deconposition of exhaust gas (F)27n the exhaust gas treating tower
1 is caused 37 by the electric heater i. A tenperature as high as 1400C
or higher iatmec@dsarey byom etanes vifetrhale xdecwspdent 68n as descri bed above. In
addition, the exhaust gas (F) to be thermally deconposed is expl osive)

corrosive and hi ghd yals@xtBEat THHES e xtHeu &f @Gl tEe i £rtowé s LGRE dANderpyery
severe conditions that an ordinary electric heater conprising a netal

resistor Ca&‘i}%ss"&zﬁa?&g”@ueﬁﬁ fl;p'&elf%‘"i*sﬂ('e e18G¢ £ CHlel 1 N93L £p o SEPEQYS 2
cerami c resistor forned marnly of silicon carbide. Since even such™ an

el ectric heafer gradual Ig/ deteri clr ates or damaﬁgs ang sj.nce internpal
structural ToRPolfdfd adss it wra l s PioRis Rt fiRBe? S 38 d“é‘§smsetfﬁglef P pe 6
al so danmage, it is necessary for the internal structural conponents 45 to
be drawn owndintenaadxtrmarngas svehtd adheonkactripdrs ot t il ¢ yndoe efaatily he
el ectric heater 7 or gas supply pipe 6 is replaced with a new one or the

l'ini ng menberava batr &f Aher ceateor 1rRxaire@dacé mdaey oitH 29 newe b m@igdi €pance,
the pipes and wires connected to the exhaust gas treating tower 1 are

det ached t I OF 1,4f , [ d
about the Cappor Lae Doak A siplerl ¢! (e ¥R TEoROUEs Lobd R

portion of the t r 1 to be drawn out of the cabipet 27, and the tower 1
is fixed i rPOade%l gnt dd o eRSA R okl |§]a%taﬁfanﬁ APELFRES exlfart 488 treéHRing

tower 1 is fixed by any neans without any particular limtation. In this
enmbodi nent ,emhe détrnseigng epradat nagredhed 1o ke amenbreed tim anclnehoas dar
25 spanning through the trestle 1?0 so as to be held in a slanted or 38
hori zont al liy dascdrded datdhereafter, the fastening nenbers 10a are | oosened
to allow the internal structural conponents 45 to be drawn out of the tower

mai n body 3 fromijhe R MRPEEIPRent of the present invention shown in

Fig. 2 is 'd.escribed below. The second embodiment is the same as
the first embodiment except that the exhaust gas treating tower
is provided with a cooling section 12. For convenience of
illustration, the different feature is focused in the following
description.

The exhaust gas treating tower 1 is form'ed with a cooling
fluid flow circuit 14 extending around the outer periphery
thereof, and a portion of the exhaust gas treating tower 1
situated under the cooling fluid flow circuit 14 forms a cooling
wall 13. The cooling fluid flow circuit 14 is a hollow portion
defined by the jacket 3a and a flow circuit wall 15 circumscribing
the jacket 3a and is configured to circumscribe the entire
circumference of the tower main body 3. The cooling fluid flow

circuit 14 is attached with a conduit 16 at a single or plural



thereof. Wien necessary operations such as to replace the electric heater ?
or the gas supply pipe 6 with a new one and to reinforce or repair the
i ni ng nenber 3a have been conpleted) the internal structural conponents 45
are secured to the bottom portion of th ower mai n body 3 again by neans
of the fastening nenbers 10a. Thereafters” the anchor bar 25 is renoved to
cause the efiaust H3s atﬁ'gﬁ.t;h% LOVeEnddtQ EREAEnaQif 9HINE i'nts%r‘ﬂgﬁ'ngﬂto

position, and the tower i's"secured to the trestle 120, foll owe

restoration,of conpnect,jon t he, pip nd-wres t,o the tower 1. T ,a
series of ﬁ@ﬁnf%ﬂgﬁﬁ%%tbﬁ*gg?gn%”ﬁfﬁ?igﬁplgﬁ%ﬁﬁeﬁﬁdpglﬁnplPﬁEEVH}QE%iﬁbther
enbodi ment of the suspension structure where the electric heater 7 extends
vertical | y jdoviniier diTy1§ b@mtt tre thepc igfc um e t onkia lndi e gday of tkero e Hing
enbodi nent is subjected to maintenance, the internal structural conponents
45 includi rgut de fed ectdireuheatiar andft ached,t &t beoliapg ofldie foOWdttR®i n
body 3 is drawn out of or insert into the tower main body 3. In this

embodi nent ’ciI-g'x‘fmsfléQQ%rttia?@afvgﬁolfi% REQ %%h{}g%fﬂmowp@&i £ Er & 4eS 40% Fml OVeer

portion (or an upper portion t he j acke a of the tower main body 3 are
supported by bearings 29 fornmed on the trestle 28 so.3s. o . allow the tower
mai n body §¥‘1‘eoJ S é’ﬁgeoi‘l'i ebow%ga\f\ﬁ@ﬁ YH 18§ﬁaﬁ§'ttsgz}g fﬁéét?ﬁeg PRt is
subj ected to mai ntenance, the tower 1 is |aid about the supgort shafts 28
so that therieptpértéwardf thhebpbiwr mhemsgdy Arcotedinad oftwigencdbienet 2
i. Then, the exhaust gas treating tower 1 is anchored to anchor bar 25

spanni ng t heawghpehep heest leal 28 of vhejankkee 39 defindnigethel cb @lsngl fintidd or
| aid horizontally. In a manner simlar to the foregoing, the internal

structural rcopPORRRtis £ 4 edi 09 plhepebeoh i1 RRBILLE%: 1 @081 AV Wit Of
the tower main body 3 for necessary mal ntenance operations to be perforned

i ower Accordi n%t to the present
e

dth fi d .h i body .3
Fhvention. 1eh@ YA iy 1 udh: (o CRRIPEA TSR Phot BPeARAL Fockat oA taR Ry

upright in the exhaust gas deconposition chanber is located in the bottom
menber fittewerolthe bottom portion of the exhaust gas treating chanber.
Si nce : o

The cooling wall 13 is constructed of a heat-resistant and

corrosion-resistant metal plate and is of a truncated cone shape
tapéred downward in the embodiment shown. Though the
cooling wall 13 may be of a cylindrical shape, it is preferably of
such a downwardly tapered truncated cone shape for smooth
flowing down of the cooling fluid 20.

As in the first embodiment, the bottom member 4 fitted
with the insulating member 9 to be located within the cooling
wall 13 is removably attached to the bottom portion of the tower
main body 3. Between the cooling wall 13 and the bottom
member 4 is formed a cooling fluid sump 21 collecting the cooling
fluid 20 with which the insulating member 9 is directly cooled.

A cylindrical shielding wall 19 formed of a corrosion-

resistant metal extends vertically downwardly from the lower



the bottom nmenber is held at the | owest tenperature, the electric feeding
section is kept at a relatively |ow tenperature even when the tenperature
of an upper part (ceiling) within the tow er nain body becones high,
whereby the electric feeding section can be prevented from
short-circuiting. Further, since the gagamunﬂy pi pe for allow ng

| ow t enper af yg g @H!e'sltingﬁgsh%zﬂﬂﬁ §he LU pyan, Xt %’szlﬁdﬁ‘%ﬁgﬂg}tti% pottom

menber, heat exchange occu etween the bottom nmenber an as supply

pi pe and, accor.dingly, the exhaust gas,.sS preheated il.e the bottom nenber
i s cool ed. FFHUSR RS egéFég@?f%‘ﬁgéﬁ?gﬁmgéﬁgi%ﬁl Zﬁ'begg}éﬁéﬁﬁe%a?r%ﬁﬁpﬂf
short-circuiting further assuredly. - 40 Since the exhaust gas is

preheat ed dw#ng 2Bseaterds tlindughtthe gaslbuppr ¢lbilPeuntii Hé veachesnld y
extending electric heater, there is no need to inpose an excessive |oad on

the el ectrilechedd rbéhew eftye htiedizhgowalheid. | daertwpake( Bt j& e TRt | Me,
the lifetime of the electric heater can be prolonged sig nificantly. If the

exhaust gas“{e{)qqlteirraggfagw@ﬁaki&iﬁpm\é&?sdzw% t& éJ'tBa oStECE!OQ'E'ioﬂh@ft%Vger

not only exhibits the fore g cooling effect SO enjoys an advant age
of effectively coolin he bottom mepber b ans of the copling section,

t her eby ef feé‘c}%l?\fé?yg?)ge%/%ﬁ??lr?é’sdpél & tarn?Ee\érggka’}Mlat TP HE Ivéb'fql“i”ct edi ng
section. Since a plurality of electric heater units are interconnected

t hr ough t he adrtermyi B g oy iadye isedieehaegiedi Agomi & ighs hbiseh drge| pattarfce
fit wwth the electric heat units to formthe electric heater, the electric

heat er can tlgettaielrowadehi die & @@ ols@ dt BR haxtxaugh sg@®) .deconposi ng chanber and
hence is very conveni ent for use. The exhaust gas treating tower is further

provided vi th dustifoRbyknge £ERAS NN WA vt ARCRKRINQHENL e | AURE dy 211

dust -deposited part within t exhaust gas deconposi ng chanber e tower
mai N body f i nterm.ttent

deconposi n cgc’:ﬁélrﬂfeorv.x,dfﬁeéalg)s/fﬂ?é%\r}?nggﬂ;gﬁgtﬁg Ziélﬁrg: ?B'[Szlg?g%(ogg??s)é’f)‘ﬁg\% of f

very fine and light dust -like fluff and renove it fromthe tower, thereby

prevent i ngoéeb}bgiQ¥bHUSf5_ gas decomposing chamber la from the inert gas
supply n'ozzle. 268, vapor resulting from heating of the cooling
fluid 20 helically flowing down on the inner peripheral slope of
the cooling wall 13 is shielded by the shieldi.ng wall 19 and hence
is inhibited to enter the exhaust gas decomposing chamber 1a.
Thus, the thermal decomposition of the exhaust gas (F) cannot be
impeded by such vapor of the cooling fluid 20. Though the
possibility that ascending vapor of the cooling fluid 20 generated
in the cooling section 12 enters the exhaust gas decomposing
chamber la is low because a down-flow is always present in the
exhaust gas decomposing chamber la due to discharge of the gas
from the chamber 1a through the gas discharge port 5 defined in
the bottom portion of the chamber 1la, the provision of the

shielding wall 19 makes it possible to further lower such

possibility.



41 of dust within the tower. Thus, it is possible to prevent the internal
space of the tower fromnarrowi ng due to deposition of dust and, hence, the
function of the tower is not inpaired over a long tine, thus prolonging the
mai nt enance interval significantly as ceppared with the mai ntenance

interval required of the prior art equipment. Further, since the exhaust
gas treating towdrigiss ¥ atrad abliylwuppoet edvaniathe ncalfi thed coiotlingns betibai d
horizontally or slanted when subjected to its naintenance. Thus, the bottom

or top porfikon,ak khete Eba%tw@saztere%wayt QB CERR D tHAWH Ptz Of afine
cabinet with’'the tower befng fixed in a slanted or horizontally laid state

Lover 1t hoeh Pag RErR el A ReF RRE e PR BR b va% RFxPTiMeothb® '

probl ems essential to the prior art such as operations at a high place, the
cei ling of flowldaguisomtlodd and ahtavid godlgetiag rirgmyvad wrovised pnon of
an internal structural conponent fromthe bottom of the exhaust gas
treating toherimher tperiphrirgat £thepidding whél dabi nét cbea t decearipb ivdaged
structure of the cabinet for accommodating the tower. Wiile only certain

presently ppefesdgeLmod ménfeé PAsd 8 cREEREBLNYENTd QR BKR RN the

described in detail, as will be apparent for those skilled in the art,

certain ch S an m)dlflcatlo made, i n_enb tho
departing ﬁrqgfﬁq Pfé’ Leshing afﬁ&gsc‘(‘)"p Q?‘ﬁecf&?&%twf‘ﬁeeﬁ. oﬁ”é% lﬁgd by
42 the follow ng clains 43 What is claimed is: |. An electric heater
conpri si ngflladpg@raﬁrﬁtteﬁ brom gheriat nea@erl'{mlfﬂgWéaénwwa\hﬂgceUeyctarlpég
feedi ng sections at opposite

the inner periphery of the cocling wall 13. A portion of the

cooling fluid 20 passes through the clearance and flows further
downward, while the rest is dammed up with the liquid eollecting
ring 24. In this case also, the shielding wall lé and- the inert
gas supply nozzles 26 serve to shield vapor of the cooling fluid 20
and inhibit entry of vapor into the exhaust gas decomposing
chamber la.

It should be noted that since the cooling sections 12 shown
in Figs. 2 to 6 use water as the cooling fluid 20 and are of the
direct cooling jacket type configured to allow the cooling fluid 20
to flow as exposed directly in the bottom portion of the exhaust
gas treating tower 1, the exhaust gas treating tower 1 is made to
have a sufficient height so that +the high-temperature
atmosphere within the tower 1 is not influenced directly from the
cooling fluid 20. In the case where an inert gas such as nitrogen
or argon gas is used as the cooling fluid 20, the exhaust gas

treating tower 1 may have a reduced height as compared with the



.ends thereof and a heat generating section extending between the electric
feedi ng sections; and an energi zing bridge nenber forned of a sane materi al
as the electric feeding sections and spanni hg across adj acent electric
feeding sections located on one side, whgrein: the energizing bridge nenber
defines fitting holes each in clearance fit with each of the adjacent

el ectric feefdagybecs it@rRScoblidie fEhBL20 ¢sheater. units associated with the
energi sing bridge nmenber and the energizing bridge nmenber and the adjacent

el ectric feedi ng BAGHIQNG £ e Q%M%ts%&ash ot hele vaiiwfg;hdcgdr}ghgapé&ket

adhesi ve formed fromthe sanme material as the electric ect1 ons and

filling a cl earance defiped hetween eac f the fitting hqles and the
electric feté'(ﬂ%ﬁhso&?il(?ngfgttl%edtt‘l‘?epgfﬁ{]b]% CAPBRALHSF PR IRBSSRGHG T B er

for use in exhaust gas treatnent equipnent, conprising: (a) a tower main
body defi niany iard imelsaust o jag dechepoty me Chetnisérowndrei nwhibh a boolomt
menber fitted to a bottom portion of the tower main body; (c) a gas supply

pi pe extendilpg thpeughot heh dOh)ore Pasbdided 44sode &F adgt $idl dRMiegMblo titB ot he
tower main body for introducing an exhaust gas froma | eadi ng end thereof

into the e’&ﬂ?ﬂ?ﬁeﬂﬁs f@?%?@&?éﬂ%iﬁ%@@&%lei%fi&'?d ah & 84 ¢heas 61a RAvI NY

an electric teeding section [ocated int ttom nenber and extendi ng
upri ght frqg1the.botton1nenber. 3. The exhaust gas treating tower according
to claim2?Hr PABF- conpri sing dust renoving neans di sposed at a ceiling
portion of the tower for intermttently jetting an inert gas from an
openi ng of the dUsest erdwiai] rgcas adty et aF QPad#ld einwitiie ae xBRMistg g¥ti on
of the exhaust gas deconposing chanber. 4. The exhaust gas treating tower
accordi ng tteeakdhm thwénrt hecoedimEi e hdupte s eADVINGe TERS 16i $posEibead a
bottom portion of the tower for intermttently jetting an inert gas froman
openi ng of g wAWSh hr LIV MBAMS gdeTd Qed 10. 2 TAWeEe ALY PPrtion 1b of
the tower main body 3 is fitted with first dust removing means 2a
comprisihg a plurality of pipes (three pipes spaced at intervals
of 120° in this embodiment) each having a lower open end
oriented toward the top of the electric heater 7 or toward the
space between the top of the electric heater 7 and an inner wall
1c of the tower main body 3. Each of the pipes further defines
perforations 2i extending through the peripheral wall of its
projecting portion. The dust removing means 2a may have a
leading (lower) end portion bent along the ceiling portion 1b as
shown in Fig. 10. The main object of the dust removing means
2a fitted to the ceiling portion is to blow off dust deposited on
the ceiling portion 1b and on an upper portion of the inner wall
lc. Of course, the dust removing means 2a may have a leading

end bent tangentially of the center circle of the tower main body

3 so that inert gas (I) can whirl round along the ceiling portion



of the gas supply pipe. 5. The exhaust gas treating tower according to
claim?2, further conprising a cabinet accommpdati ng the tower nmain body
therein, the cabi net being provided with bearings, and shafts outwardly
extendi ng fromopposite lateral sides ofg4he exhaust gas treating tower and
rotatably supported by the bearings of the cabinet. 45 6. An exhaust gas
treating tower for use in exhaust gas treatnment equipment, conprising: (a)
a tower main body defining an exhaust gas deconposi ng chanber therein, the

exhaust gas deconposi,ti on chanher hawui ng o] mpQrtion provided with a
cool i ng section ?ﬂé’) 4)0¢3 B ?rgr'g’naoreer atf\%let t%’gsfogégboo‘ﬁtno% %‘c?ra{)r%soné%f %taﬁ’e % ower
mai n body and cool ed by the cooling sections (c) a _gas supply pipe

ext endi ng tIeRSU&E ©REnhoR d oy ivertissh tand rét BRaitP qfriheleattiseheaker Tmain
body for introducing an exhaust gas froma | eading end thereof into the
exhaust gasrdecenpasthg chacbédre tanee § dheanopl eftthiece heatre haxteny 7aand
electric feeding section |ocated in the bottom nenber and extendi ng upri ght

fromthe boifomn ABRREAL1 Te oFt XA mBAS 6683 BG 4 PYEFi RLLADERARY (1
claim6, wherein the cooling section conprises: (a) a cooling wall formng

2nd ext endity & o TREDOE Ght REIDGS (1) S Eonl s ngt fPLr koW i AT of med
on an outer peripheral surface of the exhaust gas treating tower so as to
ci rcumscri BERME 1 EEWOBr tHEI AOBoBY Y19 elecddis Medten & j%’%gi P8 PPpdPd&posed
in the cooling fluid flowcircuit for jetting a cooling fluid

ci rcunferentoraliby of theeinndft walkedcnai n body and

The exhaust gas treating tower 1 is further provided with
second dust removing means 2b comprising a pipe ipserted into a
lower portion of the gas supply pipe 6 for intermi.t.tent-ly jetting
inert gas (I) from the lower portion of the gas supply pipe 6
toward the upper open end of the gas supply pipe 6. The second
dust rer-noving means 2b 1s capable of blowing off dust (G)
deposited on the gas supply pipe 6, particularly on an inner
periphe_ral surface of the pipe 6 adjacent the upper open end
thereof.

The exhaust gas treating tower 1 is still further provided
with third dust removing means 2c¢ comprising a plurality of
pipes (three pipes spaced at intervals of 120° in this
embodiment) extending from the side wall of the bottom member
4 attached to the tower main body 3. Leading end (2h) of each
pipe of the third dust removing means 2c is bent upward between

the lower edge of the inner wall 1c of the tower main body 3 and

the electric heater 7 so that inert gas (I) is intermittently jetted



(d) cooling fluid jetting slits defined in the cooling fluid flow circuit
al ong an i nner periphery of the cooling wall. 8. The exhaust gas treating
tower according to claim®6, wherein the cooling section conprises: (a) a
.cooling wall formng a side wall of the 4@pttomportion of the exhaust gas
deconposi ng chanber and extending to the bottom nenber. and (b) cooling
fluid jettimgtwiepastideshosed adgag t hhecomhiengwwdl | 16 arf jtdtet togy exr ool Ng
fluid circunferentially of the cooling wall. 9. ~ The exhaust gas treating
tower accorgl@g BoaglaitMebe1EbidtiRehaRBPI FStRErab$Nbeb WiiRg Wak! 4 8%t end ng
vertically dowwardly froma | ower edge of a |ining nenber defining the
exhaust gas decor?oqsi ng chqartﬁﬁe[ SO, ;a8 to cover an upper portion of the
i nner peri p‘%‘l%??/sbe RECESS i é“\ﬁeﬁq. 10. The exhaust gas treating tower
according to claim®6, further conprising dust renoving nmeans disposed at a
ceiling portion dfepRaaiberitirogeimgannist tentl§s thet imgragasntbt gt isrom
an opening of the dust renoving neans oriented parallel with a ceiling
portion of dfhecaxbapstosgabléeconposd mgt ichaihert gadtdukh akhergshapst Has
treating tower according to claim®6, further conprising dust renoving neans
di sposed at; {16 AGf b AOM AL PER HhS BALRIrIRb i BECKTAI L0l Ymlpili kb0, an
f the e dina [ower

inert gas froman opening o ust renovi ng neans I ne

portion of the gas_suppl i pe. . _The_exhaust gas . treating tow, er

accor di ng tpdpcel’a’?tnfn@ypﬁtﬁlf}ﬁeq?n%d) SrsF RRS & LaH° t‘”%i’@d‘ﬁ\ﬁ&%t PRSI HRI A Hver
mai n body therein, the cabinet being provided with bearings, and shafts
outwardly dimdpaithnfr ohhepiprser enpak dredy & dep wivided exitdust ngasle ridating
tower and rotatably supported by the bearings of the cabinet.

. AL. AF. A3. AnAeAtAER tAircAMg IA. Ah¥. AldrisvheXal wall thereof at a location

A AL ANA3% AL AF. A3 A A AY. A A

g/&gg- S\EVQKA% d\ﬁ-a'%%-xﬁs- e Aleifin gA|p36 o N Yo tAj AR ng) X y@ erf\fofai @‘) iftosthe

o o el £8) e el el saheniagl sahggben) ool feladhenlal saboghsakoad ool e
decomposition of the exhaust gas (F).

Brief description is made of the operation of the
embodiment shown in Figs. 9 and 10 while a‘-/oid'ing repetition of
description. Exhaust gas (F) discharged from the
semiconductor device manufacturing equipment passes through
the front scrubber 30 and the scrubbed gas feed pipe 34 and is
introduced into the exhaust gas decomposing chamber 1a. In
the middle of this passage the exhaust gas (F) contacts and cools
the insulating member 9 and is then sufficiently preheated by
the ambient temperature during its ascent within the gas supply
pipe 6. Asmall amount of dust (G) remaining in the exhaust gas
(F), which the front scrubber 30 has failed to remove, adheres to
the inner periphery of the gas supply pipe 6.

When the exhaust gas (F) heated during its ascent within
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Specifically, the third dust removing means 2c fitted to the
bottom mex.nber— 4 and having the open end 2h oriented toward the
ceiling i'n.tern;ittently jets inert gas (I) toward the ceiling
against the down-flow of the decomposed exhaust gas (F) to bring
about a whirlpool, which in turn blows off dust (G) deposited on
the lower portion of the inner wall 1c effectively. The dust (G)
thus blown off is fed through the decomposed gas feed pipe 35
extending from the bottom member 4 to the subsequent scrubber
40 together with decomposed exhaust gas (F). The exhaust gas
(F) thus introduced into the scrubber 40 is scrubbed and cooled
with a chemical liquid such as an alkaline liquid, acidic liquid or
water and then emitted to the outside atmosphere by means of
the exhaust fan.

Fig. 13 is a graph showing the dust (SiH, and C,Fy)
removing effect of the dust removing means 2, while Fig. 14

shows a comparative example. Since the dust removing means 2
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1 10%& ()-the pressure difference between the inlet and outlet of the tower
1 gradually rises. The SiH, removing efficiency begins lowering
at the 40t running cycle of the semiconductor device
manufacturing equipment and rapidly lowers at about the 424 or
437% running cycle. Likewise, the C,Fg removing efficienc&
rapidly lowers at about the 43" running cycle. Similarly, the
heater output steeply lowers at about 437! running cycle. Thus,
with the comparative example, the semiconductor device
manufacturing line needs to be stopped before the 40'® running
cycle at the latest so that the exhaust gas treatment equipment
of the comparative example is disassembled for cleaning.
The maintenance of the exhaust gas treating tower 1 is

performed in the following manner. The thermal decomposition

of exhaust gas (F) in the exhaust gas treating tower 1 is caused
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) | e(x)haust gas treating tower 1 periodically so that the electric

heater 7 or gas supply pipe 6 is replaced with a new one or the
lining member 3a is reinforced or repaired.

In performing such maintenance, the pipes and wires
connected to the exhaust gas treating tower 1 are detached
therefrom to make the tower 1 free, then the tower 1 is rotated
about the support shafts 28 as shown in Fig. 11 so as to allow the
bottom portion of the tower 1 to be drawn out of the cabinet 27,
and the tower 1 is fixed in a slanted or horizontally laid state.
The exhaust gas treating tower 1 is fixed by any means without
any particular limitation. In this embodiment, the exhaust gas
treating tower 1 is anchored to an anchor bar 25 spanning

through the trestle 120 so as to be held in a slanted or
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10 :s10%& ()-18 Thfé%%'a(f):er, the anchor bar 25 is removed to cause the
exhaust gas treating tower 1 t.o rotate to resum.é ité upright
position, and the tower 1 is secured to the trestle' 120‘, followed
by restoration of connection of the pipes and wires to the tower 1.
Thus, a series of maintenance operations are completed.

Fig. 12 illustrates another embodiment of the suspension
structure where the electric heater 7 extends vertically
dowﬁwa;'dly from the top of the tower main body 3. When this
embodiment is subjected to maintenance, the internal structural
components 45 including the electric heater 7 attached to the top
of the tower main body 3 is drawn out of or insert into the tower
main body 3. In this embodiment, the support shafts 28
projecting from opposite sides of a lower portion (or an upper
portion) of the jacket 3a of the tower main body 3 are supported

by bearings 29 formed on the trestle 28 so as to allow the tower

main body 3 to stand or lie.
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decomposition chamber is located in the bottom member fitted to
the bottom portion of the exhaust gas treating chamber. Since
the bottom member is held at the lowest temperature, the
electric feeding section is kept at a relatively low temperature
even when the temperature of an upper part; {(ceiling) within the
tower main body becomes high, whereby the electric feeding
section can be prevented from short-circuiting. Further, since
the gas supply pipe for allowing low-temperature exhaust gas to
pass therethrough extends through the bottom member, heat
exchange occurs between the bottom member and the gas supply
pipe and, accordingly, the exhaust gas is preheated while the
bottom member is cooled. Thus, the electric feeding section can

be prevented from short-circuiting further assuredly.
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bottom member by means of the cooling section, thereby
effectively preventing dielectxjic breakdown at thé electric
feeding section.

Since a plurality of electric heater units are
interconnected through the energizing bridge member defining
fitting holes in clearance fit with the electric heat units to form
the electric heater, the electric heater can be tailored in size to
the exhaust gas decomposing chamber and hence is very
convenient for use.

The exhaust gas treating tower is further provided with
dust removing means having an opening oriented toward a
dust-deposited part within the exhaust gas decomposing chamber
of the tower main body for intermittently jetting an inert gas
into the exhaust gas decomposing chamber. The dust removing

means makes it possible to blow off very fine and light dust like

fluff and remove it from the tower, thereby preventing deposition
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required of the prior art equipment.

Further, since the exhaust gas treating tower is rotatably
supported in the cabinet, it can be laid horizontally or slanted
when subjected to its maintenance. Thus, the bottom or top
portion of the exhaust gas treating tower can be drawn out of the
cabinet Wif‘h the tower being fixed in a slanted or horizontally
laid staté.ther-eby allowing necessary maintenance operations to
be performed with the tower in this state. Thus, the present
invention solves at a time the problems essential to the prior art
such as operations at a high place, the ceiling of a clean room too
low, and very difficult removal or insertion of an internal
structural component from the bottom of the exhaust gas
treating tower due to intricate piping in the cabinet or the
complicated structure of the cabinet for accommodating the
tower.

While only certain presently preferred embodiments of the
present invention have been described in detail, as will be
apparent for those skilled in the art, certain changes and

modifications may be made in embodiments without departing

from the spirit and scope of the present invention as defined by
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10 10 10 ends thereof and a heat generating section extending between

the electric feeding sections; and an energizing bridge member
formed of a same material as the electric feeding sections and
spanning across adjacent electric feeding sections located on one
side, wherein:

the energizing bridge member defines fitting holes each in
clearance fit with each of the adjacent electric feeding sections
of the elect.:ric heater units associated with the energizing bridge
member; and |

the energizing bridge member and the adjacent electric
feeding sections are bonded to each other with an inorganic
adhesive formed from the same material as the electric feeding
sections and filling a clearance defined between each of the

fitting holes and the electric feeding section fitted therein.

2. An exhaust gas treating tower for use in exhaust gas
treatment equipment, comprising:
(a) a tower main body defining an exhaust gas decomposing
chamber therein; |
(b) a bottom member fitted to a bottom portion of the tower
main body:

(¢c) a gas supply pipe extending through the bottom member
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3. The exhaust gas treating tower according to claim 2,
further comprising dust removing means disposed at a ceiling
portion of the tower for intermittently jetting an inert gas from
an opening of the dust removing means oriented péraliel with a

ceiling portion of the exhaust gas decomposing chamber.

4.  The exhaust gas treating tower according to claim 2,
further comprises dust removing means disposed at a bottom
portion of the tower for intermittently jetting an inert gas from
an opening of the dust removing means defined in a lower portion

of the gas supply pipe.

5. The exhaust gas treating tower according to claim 2,
further comprising a cabinet accommodating the tower main body
therein, the cabinet being provided with bearings, and shafts
outwardly extending from opposite lateral sides of the exhaust
gas treating tower and rotatably supported by the bearings of the

cabinet.
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exhaust gas from a leading end thereof into the exhaust gas
decomposir-lg cﬁamber; and

(d) .an e.Iectric heater having an electric feeding section
located in the bottom member and extending upright from the

bottom member.

7. The exhaust gas treating tower according to claim 6,
wherein the cooling section comprises: |

(a) acooling wall forming a side wall of the bottom portion
of the exhaust gas decomposing chamber and extending to the
bottom member;

(b) a cooling fluid flow circuit formed on an outer
peripheral surface of the exhaust gas treating tower so as to
circumscribe the tower main body:

(¢) a cooling fluid jetting pipe disposed in the cooling fluid

flow circuit for jetting a cooling fluid circumferentially of the
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wall for jetting a cooling fluid circumferentially of the cooling

wall.

9. - The exhaust gas treating tower according to claim 6,
further comprising a shielding wall extending vertically
downwardly from a lower edge of a lining member defining the
exhéust gas decomposing chamber so as to cover an upper portion

of the inner periphery of the cooling wall.

10. The exhaust gas treating tower according to claim 6,
further comprising dust removing means disposed at a ceiling
portion of the tower for intermittently jetting an inert gas from
an opening of the dust removing means oriented parallel with a

ceiling portion of the exhaust gas decomposing chamber.
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11. The exhaust gas treating tower according to claim 86,
further comprising dust removing means disposed at the bottom
portion of the tower for intermittently jetting an inert gas from

an opening of the dust removing means defined in a lower portion

of the gas supply pipe.

12. The exhaust gas treating tower according to claim 6,
further comprising a cabinet accommodating the tower main body
therein, the cabinet being provided with bearings, and shafts
outwardly extending from opposite lateral sides of the exhaust

gas treating tower and rotatably supported by the bearings of the

cabinet.



