;e3e$$l *6° 6T 1 19 June 2003 EXHAUST GAS TREATI NG TONER FOR USE | N EXHAUST
«GAS TREATMENT EQUI PMENT AND ELECTRI C HEATER FOR USE | N THE EXHAUST GAS
TREATI NG TONER BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to an exhalist gas treating towet2flneud@0sn
‘exhaust gas_treatent equipnent for tr ing _exhaus as produced in the
manuf act g‘r@o‘fﬁgl’reé}?%' @gﬁfl‘élﬁ@sT&Wﬁﬂ%{ngéﬁ[&gﬁd&lEgW i ces G 1 quid
crystal displays, particularly in cleaning process and etching ‘process
.thereof, BREATMENT cEQUIPMANT AND KeEGTREEC HEATRE FORUSE
Description of the Related Art In the sem conductor device manufacturing
process, sem condupNoT HIEVE R AU TaGAl ITREQIMI NEMOWER as a CVD
-typically operates as follows. Deposition of deposit gas such as SiH4 (a
dangerous gas that is toxic to human body and expl osive) purgi ngof

resi due~l SiH4 gas fromthe CVD chanber with nitrogen --~ cle

inside of the CVD chapber with a cleaning gas such as C2F6 (aﬁmm,immmmml
harm ess but has a grgeﬁf@ngﬁsgc‘a‘f]%@t(?nl‘ rbNNgEHfTItQ@ cl eani ng gasfrom
the CVD chanmber with nitrogen. This operation cycle is repeated. Anpong
gases foFiebkk dfntkté darvewgtiouch a CVD chanber, there are perfluorocarbons,
representatives of which include CF,, CHF3, and C2F6 abbrevi ated by PFCs.

Per fl uoroconpoyndspkeeent imvdftioher AAA3 st #fa ka8 PRAUSYCHa 85t NLingFD, and
SF4 are al so abbreviated by PFCs. PFCs, such as CFa and C=Fe, are

d
SF4 are sl so abbr evi . ,. |
et o EoVBFL AR oM e (R IR R Ty [RS C AR B G,

subacute toxicity. Wen these,corrgounds are emtted in the atnpsphere, they
remai n uPtRANGEABAR PREALCHIspRet Ber Branufagigire of electronic circuits

such as semiconductor devices and liquid crystal displays,

particularly in cleaning process and etching process thereof, and

RN
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to an electric heater for use in the treating tower.

Desc.ription of the Related Art
In the semiconductor device manufacturing process,
semiconductor device manufacturing equipment 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,Fq (a gas that is harmless but has a
greenhouse effect) — purging of the cleaning gas from the CVD
chamber with nitrogen. This operation cycle is repeated.
Among gases for use in cleaning such a CVD chamber,
there are perfluorocarbons, representatives of which include CF,,

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



ti me because the conpounds, per se, are stable. It is said that the lives
sof CF, and C2F8 in the atnosphere up to their conplete consunption thereof
are 50,000 years and 10,000 years, respectively. Further, the gl obal
warm ng coefficients (conpared with €0= assuned |) of CFAIanding280038fter

1 apse of 20 years are 4,400 and 6,200, respectively. Thus, these conpounds
i nvol ves ¢f ¢ifirdrpen t4iae b nast Nibt, lﬁadeefatndm’gghvéaei alser abboevgpopdl by

envi ronnment and, accordingly) it is desired that neans for maki ng PFCs such
.as CF, arRlIFCake harm ess be established. However, it is very difficult to
make such PFCs harml ess with a deconposition process relied upon sinple
thermal ~oxi dat ippchecauss §hec B, Fahand o o iacBabhuatifieh a Rl R ior C2F8
-is very stable (the'bond energy 'of the G FE bond is as [arge’as 130
kcal / nol)_ and, hence, is,difficult_ to deconpose. ,Though it is possible to
Toke CoFEEh SEar BPERCE SbbHpSERercro BRosass r Batdudtie SPRET 40t her mal
oxidation if the flowrate of the gas to be treated is |[imted to 250
liter/nmi hwparedody: At leastnyheenperanat ek ap MmO e adBeathée or3 19
June 2003 deconposition of C2Fe is achieved if the CC bond thereof is

cl eaved, sadcnnpositiodxdeitof. CAV hreequiltesse tdvah potun d3 Fa bongimhiave digin heh é ar gest
bond energy be cleaved and that the treating tenperature be raised to fal

wi t hin ”ﬁd@@ﬂﬁﬁg@? WBRY MQ&@:@%C@@&&}H bﬁef@fxﬁgm&&aﬁomowx{@?e I s

unchanged. FI g. Il TuStrates conventional exhaust gas treatnent equi pnent
100 for deconposing an, exhaust gas containi ng perfluorocarbons,qr
per t1 uor SEBBARALSS: DRI SamPesntifc dde BbOPLE, mebtutadash thet
equi prent . The exhaust gas treatnment equi pnent 100 includes an exhaust gas
deconposthieokiviesaef &rFt amed Qs havi g adm exphese YastyéBeipssimpletfanber
107, a front scrubber 109, a rear scrubber 110) and an exhaust fan 111. The
equi prentohGim ptivade therne cnpaet 50r008e ymaascl 2ad r d0p00AN peecdric
heater 102 is used in the equipnent 100 to cause deconposition reaction of
exhaust gaspbEiiddlyPr oceath rife flesaded mme, henl At | ik frefRAI@At ure at
whi ch the exhaust gas produced in the sem conductor device manufacturing
process i j.ec 0 er, o] id+0 t i.g
a00- 15058 BRMEE ¥ ey ClO R g AT IRRE G S RAPRETF { REPRL Tt eTB0 2D,
long tinme at such a high tenpperature because theg tenperature of 1400-1500C
i s nearl JeATFidN 4t éﬂﬂe?&fiuﬁez(l?&e’ﬁéateé?” DY - can B thbhadd °1°r“b?rﬂ‘ﬁgs
vi ewpoi nt of its physical properties and is likely to cause dielectric
br eakdowin Yol ves urrohlemsekbatr pru § bewlp hob & elatfitom M8 vedd iat tanmisnafl ati ng
menber 106 surroundi ng the sane. 4 19 June 2003 - In the conventi onal
equi prengldip#l sheMponim éng.and, akeohdahely,lD2is Jeditpdsetatm yentifeal |y
extending fromceiling 104 of the exhaust gas deconposing chamber 107. Heat
gener at egl fifi3/p PechReabeh 49T Fi SPsdtoyR] hdMR168s ldd@si@f10dhdde exhaust
gas deconposing chanber 10 7 and, hence) the ceiling 104 in which the
electric feed'ﬁ% ee&%},opt %95v§’I t&‘%/g‘gé&ﬁt%cxﬂﬂ S0P Es! RERLGTsES
i'ghes ur e. a t, the

heated to the t enper a resu

with a decomposition process relied upon simple thermal
ox‘idation because the C-F bond of such a PFCs as CF,, CHF,, or
C,Fs 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,Fg 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



insulation of the electric feeding section 105 requiring a high insulating
*property as well as that of the insulating nenber x06 surrounding the

el ectric feeding section 105 beconmes substantially | owered, which may cause
short circuiting to occur at the elegtric feeding sectiont2QuneARO0Ber
"probl em associated with the conventional equipnent 100 is that when the

el ectri c diegatmep 0302 oax tafndi +Hy \Visr taicddievig ddadinibediGy G ribendha heaidofndgs 104 of
t he exhaust gas deconposi ng chanmber 107 is continuously used in such a high
. t enper at yi €a ak Dy 8 p olsliei heatfe€ F1,02e gn drkaltihya tgi oG 1Pomgatd dugvimgcreep
or a |like phenonenon and, eventually, a break occurs in the heater 102. The

| nternal kgl Ui e ol NP0 FYNAURLr ORS bACCATAN D9 TRAMPER L 1A SePOk e MEEY
I t he

| ar ge because the equi pnent 10 s made conpact as descri bed above.

ot her hanpd, the electric neater 1 is.a,.stapdardi zed product, whj in
gener al , ' P& Rfh3 LS gbrfe&'atléer‘}altBhpzlzﬂewéghéﬂsFﬁlﬁaEaBgéoﬁﬁgﬁeﬁg" c]h‘ébr@%‘ 10i .
accordingly, the shape of the electric heater 102 is a bottl|eneck 5 19
June 2003nidn 1§81 gnii hig hteh o eeie preea sLébe wk atedsoe hehaingse d t he
manuf act urer demands that easy manufacture of the electric heater 102

tailored to thRiggulpnehiuskQQ thecenm veastdbhlad @k idwes tragah act wh e e fle.
There exist the foll ow ng additional problens. Wen the electric heater 102
is used Edgi n rd calyl I r ceilLin of: the
exhaust gig?gecon%ogio\r?s g lgngée%owy\ﬁ% ?éenfad?ggtagﬁgte,é%? Igbg\/\jxgﬁar%glsftné;dge,
of the electric heater lozcﬁenerat?g heat of the, highest tenﬁgrakure, whi ch
ascends PSUEHMPRAFETEARS ng %04 PETEDY AT A APRP U RADer aF L USRS phEY B near
the ceiling 104 as descri bed above. On the other hand, the exhaust gas (F)
i s introtemédondiustome demigasm yayfdetonposi aguinmmry. 107he r ewhrhsthot t om
of the chanber 107. The exhaust gas (F) thus introduced is a

| oWt enpgs @t Ut e YBA QAN @igi ipgn water 1odcauneliidelBas daeene skauklbedgwaist h

wat er by the front scrubber 109 | ocated upstream of the equi pnment 100.

decomposition reactor tower 101 having an exhaust gas

decomposing chamber 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 in 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

’eeding section 105 and at an insulating member 106 surrounding



Since this | owtenperature exhaust gas (F) first contacts the | eadi ng edge
-portion of the electric heater 104 reaching the highest tenperature and

t hen ascends toward the ceiling, it is required that the | owtenperature
exhaust gas (F) be heated to its decgnposition tenperaturegifgeanbaneously
“in attenpt to cause thermal deconposition of the gas (F) to occur at the

| eadi ng eblgespmret.i on of the electric heater 102 and, accordingly, the
tenperature of the |eading edge portion of the electric heater 102 has to
. be raised highgs tRaNcHLGEHI6 N all Ne QLULM i AlJPWhownbiAIFIENEL 20DPe
desired deconp05|t|on reaction to be achleved Even t hough - thernal

deconpos f~4he S
- hi gh- ten%ergfﬁ?leogt eOESZEdn%% %Et)'e "Jcazlll |ng %‘g I{§fr° (rgr%gfragiéjre o?fthe
| eadi ng edge portion of the electric heater % needs to be rai ed hi gher
than 1400893002 18t Sadeflef B R PRI REAPSRPEF LY eRit FR AR Gifip e

at nosphere to reach 1400 1500C. In either case the el ectric heater 102 has
to bear tl® heahera b deis.e sStneea od grieatcernlimndl @ hanf tdeeexdrau susga e

i nposed on the electric heater 102 to deconpose the | owtenperature exhaust

gas (F) @@c&&wgll&egd MU Be rt NO 7 iafred | MR fe,t BRehe@l18h gl QD 4 SnCANBicder abl y
shortened, while at the sane tinme the heati ng energy cost increases. In

addi U on & LGS 0URL k1 g OLo0enAT! 1087 op" L AUSLLCONLAT B Jo U, epghaus!

gas or resul f¥om h&F fri deconp05| aust gas W t hin

t he exhaust gas.treatnent e p roblenatlc Such dust its
every\/\helr"é%etdhllﬁ heated ‘i"pgg’rﬁ nh:iﬁé‘ %E‘IHV%&W%W tht & FE&M 511 tz‘ﬁace of

t he equi prent. The narrow ng of the |nternal space of the equipnment due to
deposi t iiovs wWifatdost ofiothentle ctirgni fé¢ cdim § ysexftiieot 4 ke etdieirinis deddgposi ti on
of the exhaust gas but also may lead to an accident. Since frequent

mai nt engmGe 1aft i higep e6pe PO s iwse Negehaity o Mthlai in &u Tl sialy OOMb the06

mai ntai nability of the equipnment in

surrounding the electric feeding section 105 becomes

substantially lowered, which may cause short-circuiting to occur
at the electric feeding section 105. Another problem associated
with the 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
rompact as described above. On the other hand, the electric
r1eater 102 is a standardized product, which, in general, is not
lesigned to match the exhaust gas decomposing chamber 107.

\ccordingly, the shape of the electric heater 102 is a bottleneck



practical use is very inportant. The electric heater, in _ 7 19 June 2003
"particular, deteriorates heavily due to a high | oad inposed thereon and
hence is frequently replaced with a new one. When consideration is given on
the height of the ceiling of a cleangroom which is to w19 ggrepab3and the
‘hei ght at which the electric heater is renoved for replacenent, the height
of the equi pdestigingnigi nthed aauip ment. Addbordi nYtytedt dtherwisst aljecct of
the present invention to provide an exhaust gas treating tower for use in

. exhaust gas iy RAlARRY QGUL RARIRE tMHtChe d Sy cARADL £a Ofu ROSHE | fige SULEE £ RNt
insulation around the electric feeding section of an electric heater used

in an ex i . f aus} X a roduced
i the manirinaRg EF PR B (HCTN ot nl 40 10 Al B BBYS TR RBE S &
hi gh tenperature while reducing the |oad inposed on the electric heater in
an ener giB&d \IR&LEY ¢Ant dhi ch is capable of minimzing a heat |oss. A
second object of the present invention is to provide an electric heater
that can be usdthewe l#xdase hindet!loswichs sedditd ooaridprobhem sA t Khdnobhect of
the present invention is to provide an exhaust gas treating tower having a

struct urelbetriv avaitleirng 0duss | § O8N A8 P06t d it dDn g ¥ &1 f1 clah By t ¥R WHEARIR | ONg
time. A fourth object of the present invention is to provide an exhaust gas

" i - . . . . Lt 8 19
sune. 2008 L LR OAIRE TP s Rt R S e BB g 1.
present i%ve tion, Fere IS Proyided an eleptriéhhe ter cogg{ising: a
plural it yh8r1esdtngicd feadr IoRier@ eslot defi R Bre@lect T icdl #ie 53 ons at

opposite

generates heat of the highest temperature, which ascends toward
the ceiling 104 to form a high‘temperature atmosphere near the
ceiling 104 as described above. On the other hand, the exhaust
gas (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



ends thereof and a heat generating section extending between the electric
-feeding sections. and an energi zi ng bridge nenber fornmed of a sane materi al
as the electric feeding sections and spanni hg across adj acent electric
feeding sections |ocated on one sideg wherein: the energigng e bdgg nember
defines fitting holes each in clearance fit with each of the adjacent

el ectri c deaade A0 deeoln pasigio it hee dt@otr ite heatedhibkds. asEeenattacbwgh h the
energi zi ng bridge nenber; and the energizing bridge nenber and the adjacent

- el ect i ¢ feed] 00 EC O i218nDOR0eH L @xBAUL OGRS VS N A d Y LA £

adhesive torned fromthe sane material as the electric feeding sections and

filling a clearance defijned between each of the fitting hole, and 5he
el ect 11 c PROGAF G T EBEI BHE F1LTBACE ALHER At RPE R BERPsME BRI LEE | B E 1 Ad
plurality of electric heater units can be connected to each other through
t he ener ghzitepberdgerrenbhedefadiinmpedise #oxtiomgofidihese bantrindneztet he
el ectric heater can be tailored in size to an exhaust gas deconposing
chanber. 19Rus celdRet @lacrhiige HeRigheBft Hde PIESENS 0 0P EIM iU IS TV EIthe
conveni ent for use. Further, since the energizing bridge nenber and the

electric j ct.i SQC. 003y bonded
o each bt AE kR e ViTe BEVIFBuiRe LOPEFL 2 AR Gap e, 0 i U0 TRC
electric ing section fitted therein with the i gani c. adhesi ve forned
From t hot BABE o B eit Rde £asSorbecr it bagt eaclTBas s ciEatsst Kodnt nc
bet ween the energi zing bridge nenber and the electric feeding sections
associ at mdtather btug dien.ensured despite their clearance fit relation to each
ot her and, hence, no trouble occurs in energizing the electric heater. It

is to be notedSihed 4 hered oot Noadheadter micetshharyr asest bavienpoesdcan be
used in deconposition of a corrosive and/or explosive exhaust gas resulting

from the paNyl et e RE 38 CP@‘Q“%”%Q@M&%@%%' |1 A%-{dmBeRBhire
requiring an elevated tenperature as high as about 1400C.
exhaust gas (F) as described above, the lifetime of the heater 102
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

vithin a clean room, the maintainability of the equipment in

>ractical use is very important. The electric heater, in



Accordi ng to anot her aspect of the present invention, there is provided an
-exhaust gas treating tower for use in exhaust gas treatnent equi pnent,
conprising: (a) a tower main body defining an exhaust gas deconposi ng
chanber therein (b) a bottom nmenber fitted to a bottom poﬁlﬁgeoﬁ Hhe tower
‘mai n body. (c) a gas supply pipe extending through the b ontne er and

st andi ngpagttightarn déhteniowartegnihe asody fdore i ber dutigly bmaeéxhausesgds from
a leading end thereof into the exhaust gas deconposi ng chanber and (d) an
.electrictheaken hadi hgnar & e£dfuent Bediepdazedt wabhl HGPdwdb A &, t ot t om

menber and extendi ng upright fromthe 10 19 June 2003 bottom rrenber - In
t he exha I; S e

-electric ?éggggrahﬁ'lg%l%%\qfhnog}féeggrggqh&e{ ?é‘drgé gadcf‘%j%e ex%aust gas
decorrp05| hanb is located in t bot rrber fitted to the bottom
portion Uf ‘Po&%f“ & 18 afhA §"rf£e lE‘I’le brboVtiiGh dfe deCdtks mai n

body is heated to a tenperature | ower than that of any other portion in the
tower nmahpabedy)s rhe pvedofnmeabéacemekepttine e vgh tatofvehy ¢ wip mrger at ure
even when the tenperature of an upper part ceiling) within the tower nmain

body becygpmht@h.nEtitRery. since the gas supply pipe for allow ng exhaust
gas to pass therethrough extends through the bottom menber, the bottom

rember IS depr jygq gf ?Eg’ﬂtprseﬁ(l?%togg?cﬁO@?Sc'm hLQugh; rwgngfén%pp'y

pi pe and, according e tenperature t he bot tom menber . |9
Thus, t he electric feeding section |ocated in ghe bott pm rregber and an
i nsul at i hE° eFRshi i B St HECBLELRE FRVELGP hgU 8Bt R of* 8R4 Stof @damaged
as to their insulation. On the other baud, the exhaust gas is preheated
and) hentre atttheptale qdd@onposi ™ loie hofist eed Feadnkeuse £ goBs byl meany foiciend
electric heater is facilitated.

insulation around the electric feeding section of an electric

heater used in an exhaust gas decomposing chamber for causing
an exhaust gas 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
3xhaust gas treating tower having a structure with a superior

naintainability.



In addition, since the electric heater stands upright on the bottom nenber,
“the | eading edge of the electric heater at which the highest tenperature is
reached forns the topnost portion of the heater. Accordingly. the exhaust

gas ascends within the gas supply pige froma | owtenperatyr i to a
"high-tenperature 1 1 19 June 200§ region with its terrggr'g“f#regbpi%si ng

due to preheating. Unlike tB&/ MMARBIOFCOME INVENTIDNNg | owtenperature
exhaust gas - into contact with a high-tenperature portion of the electric

heater, there ig00. 080fl d:00hTPQ83eRR FXERISHYEs LR AR ANG I phLELC; Deater

and, hence, the electrit heater can enjoy a largely prol onged etine.
Pref erably, t.gie xhaus‘t qgcas treating tower. further forrﬁii ses fdu t renovi ng
- means di s%td%"e‘ eft AN cR1993C pBrAIER 6P B St Bfer 21 B UF At H¥ni%t EAEFTi%t ti ng
an inert gas froman opening of the dust renoving neans oriented parallel
with a cdidatgy poritisoreasth thevixgaebectgds Heedimp®ss gt iomentsdr opposite
Alternatively, the exhaust gas treating tower may further conprise dust

renovi ng efeb Kl st ach dita ah 0ot t gempoating odctilber teaemn digrg ibdewekht ently
jetting an inert gas from an opening of the dust renoving neans defined in

a | owner rti .t S Azl { iR WoF as
and dust H?ésh??f%cf ?%rang?ﬁ%r %gf)é l?ergédir)rggsdﬂé?lor?q‘g‘pgﬁﬁéﬁgx&ﬁgfj‘g?ggg‘g}gpgyvgr y

it DIEFRA GBp B SRaLatal |9 1H13 GUECERE TAEEIRR S ERbiARDIaRAc
tower and, eventually, inpairs the function of the tower. Deposition of
dust wit §ipd nhian g acaess Yyasacenbredest hir Enedibeg sectapnisclolcatied esromes. For
this reason, the dust renoving nmeans is provided for intermttently jetting
?Rei nert sg&és, iwheréhe: exhaust gas deconposi ng chanber, particularly toward
the energizing bridge member defines fitting holes each in
clearance fit with each of the adjacent electric feeding sections
of the electric 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 holé 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 1s

very convenient for use. Further, since the energizing bridge

nember and the electric feeding sections associated thereto are



- 12 19 June 2003 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 nmakes it
_possible to prolong the mai ntenance gnterval significantlyg Jijpe 208t gas
isintermttently jetted because it Is possible to bl ow dust off

ef fecti vdion dw d troaze &t lytv thregsburfel loh ot hlee ichearagas bpowepateany fHndibecause
t he amount of the inert gas can be saved. In a preferred enbodi nent, the
exhaust gaglet raasd | tlget OVEEt Fidr fOEd i CQNPE L Sam afi¢@abidneah e AW i fige t he
tower main body therein, the cabinet being provided with bearings) and

shaf ts oyuagdinncexs 809100 b ADPRPOS! L AhREh dea) 9fs {he Sthaugy oo

-treating to n y supported e bearings of ine In
this arrgngenent the exhaust gas treating tower is pivotally s orted in
the cabi NEFOARE HEFRTSare RS TFAT G MFASORE AMES Tor hel BACEE! AR BH 488 er nal
structural conponent fitted with the electric heater for exanple is to be
repl aced n¢ mibexr aad g erletbrige feepangedectivars tars anindadt thaseteedd i ng
tower vertically supported within the cabinet is laid horizontally or

sl ant ed, etnli& rle@p dars giokt Ok Df cliBerhaver fixarebet @b @uic Dfo tiher Gabd net and
fixed, whereby it is possible to easily renove an internal structural

componen t t t i nge LEids yhe . f e si on

wni on tnd e oo AR AN fhed FRCERe HEiATHE H0G1 SR RERERD el °0

t he cabi net,. Thus, tgis rraEgenent solveg%ﬁt a' tine the problens

essenti afotRe e tBAt e SJERtEE BEALATi UhEhgPEe B¢ Bh IM VAT 0 Eadei | i ng
of a clean roomtoo Iow, and very difficult renoval or insertion of an

i nt er nal bstusied dmal ecomumneitio fir ofrat qer botivena 8id/p hee uxkmise gabawsdat i ng
tower due to intricate piping in the cabinet or the conplicated structure
of the cghsmedsdlan ngceosmptRe i 1@ nfuta cltawer o f Aeaoicd Mguitoyaie aitdshas aspect
of the present invention,

well as in a part requiring an elevated temperature as high as
about 1400%C.

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) 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
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

ocated 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 pnent, conprising: (a) a tower main body defining an exhaust
gas deconposi ng chanber therein) the exhaust gas deconposi hg chanber havi ng
.a bottomportion provided with a coglg ng section, (b) a bpytRReTRODS
fitted to a bottomportion of the tower nmain body and cool ed by the cooling
section (mttangasesippt.y pi pe extendi ng through the bottom nenber and
standi ng upright in the tower main body for introducing an exr~aust gas

- from a | eadi ngrand Hhes erbuisht ¢ 46 raaust t@ase AegPNPREi ke nGhalkelon and
(d) an electric heater hav ing an electric feeding section |located in the

bott om er and, extendi hg,uprigh omthe boito nber .. The, exhaust gas
“treati ng%trgg\f\gfgogbf’ﬁfsqg’oengtl?ggz ﬁ:o?leéeém istesCthng %mt;ﬁt ﬁge%td'\}ﬁﬁl?%@g “of the
former exhaust gas treating tower but also an advantage of effectively

cool i ng dfgrosed in thse XDa3shot 26 HEBEOSHY SnehAm Bertifelesatedginection
thereby effectively preventing dielectric breakdown at the electric .

feedi ng sheth ot candmaim be pditiadh tesurhobodt oy phet i eaifrtilee tead mm siact | on.
The cooling section may conprise a cool ant flow pi pe di sposed inside or

out si de hlg ybot §PAE FRMEH0 t 06 mAR o REY £ &AL t KORbWNG hPEkPH o0l s HRawR)g f or med
on the outer periphery of the bottom portion of the tower main body, or

a
direct copoljng jacket to he descnhibed o) T I n f.id.usgﬁfinthe
cool i ng s%c ig%in%aef teure?naogvnee’sotfﬂa\?lgrﬂggé 6(/:\{'oo ntcgpfgéléh&é%h\l?\)/a ert k e
cooling section preferably conprises: (a% a cooling wall formng a side
wal | of tewesomadm Beds ohh &b ¢t Rxmambeyds KepsnpbsA g lahivdler lawd
extending to the bottom nenber. (b) a cooling fluid flaw circuit formed on
an out ertgmmpieptagnale sevbkacewhfert hehexhamspegasureeatfi ngnt avwepeso paxtt 0
circunscribe the tower main body.

(ceiling) within the tower main body becomes high. Further,

since the gas supply pipe for allowing exhaust gas to pass

therethrough extends through the bottom member, the bottom

member is deprived 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



(c) acooling fluid jetting pipe disposed in the cooling fluid flaw circuit
“for jetting a cooling fluid circunferentially of the tower main. and (d)
cooling fluid jetting slits defined in the cooling fluid flow circuit al ong

.an inner periphery of the cooling walyl. Alternatively, thﬁQQRH\'ei pgoxection
may conprise: (a) a cooling wall formng a side wall of the bottom portion

~f the exbgysh 9dshdecoOnnaspBgachanbersiapd dxd enigg: & @at heg Botyem genber .
and 15 19 June 20D3 (b) cooling fluid betting pipes disposed al ong the
. cooling L.for jett] ol.iL,n [ [ rentiall h ool i ng
wal | . Uanégbéhé?ﬁ%ffé%?“gégf?ﬁgkfagﬁgé oﬁ”g %%gggﬁﬁgﬁiﬁmﬂﬁﬁégsﬁh%agooling
section of the direct copling j acket type allows the cqoling fluid, jetted
-fromthelR¥9t EORERREAVALBnG ?’h@h'ﬁﬁé‘?pﬁg%bﬁ%rP%i“?ﬁeo oé?‘ienge]\ﬁélt[“?o be
directly exposed along the inner periphery of the cooling wall and to be
formed i heatarhetlierd toohd ngebdydo o Fd oy bwe xwieshone $padshiong.hérhis
arrangenent ensures a higher cooling effect and hence greatly contri butes

to protegtd @riefhd e Llaed, 'hénteedhBle et O oA MEs ndd € ALl | £r p§ Bakdown.
The exhaust gas treating tower according to the third aspect of the present

i nventio t rise a shielding wall extending vertically
downwar d §gﬁ¥%%?§ ﬁg%%ﬁﬂggge of a lining nenber defining the exhaust gas

deconposi ng chanber so as to cover an upper portion of the inner periphery
of the cooli ngg\‘}e(g‘?‘[?b%e bRetieX Pylsaomﬁwar di 58 250 ditAy Shi VRS Snal |

shi el ds vapor resulting fromheating of the cooling fluid helically
dr oppi ngcamhprgsebhed uphare meripbemaia sy sldepofserdhatcaot d idgnwap b r t ivex abfy
inhibiting vapor to enter the exhaust gas deconposing chanber) hence)
prevent iyl itbev arapoF ihtemm ittenteyijegtvg ad hretberamkr smcanpepkhiiag of the
exhaust gas.
of the dust removing means oriented parallel with a ceiling
portion of the exhaust gas decomposing chamber,

Alternatively, 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
s particularly serious. For this reason, the dust removing

neans is provided for intermittently jetting an inert gas into the

rxhaust gas decomposing chamber, particularly toward the



Chough the possibility that rising vapor of the cooling fluid 16 19 June
"2003 generating in the cooling section enters the exhaust gas ' deconposi ng
chanber is | ow because a down-flow is always . present in the exhaust gas

.deconposi ng chanber due to dischargeof the gas fromthe ghajhas 2byough a
gas discharge port defined in the bottom of the chanber, the provision of

t he shi elc@iinon galflt Hek®s b beposSii bk e the &b wrirngd £t isouc fpdssighisl bty ply
Preferably, the exhaust gas treating tower according to the third aspect of

- the pfesgsgﬁ:te? Qe nghg—'g?gomdépeésﬂwh{ﬂwif@mmﬂg dlePRAgEdqat 2

ceiling ion of the tower rintermttently jetting an’inert gas from
an openi of the dust renoving ns oriented rallel with a ceiling
“portion gfq‘ ’ctheavé%ﬁagé’t bjay ld}s%'onpnggle n§ TANARHHER . gﬁl ?‘é?ﬁaldi“\/sél VER AL BRhaust
gas treating tower according to the third aspect of the present invention
may furt leeagenprdses distp renibiengompansodgspbsedn aint hpabset dmtpovailon of
the tower for intermttently jetting an inert gas from an openi ng of the

dust remgygngfivransydefined in a | ower portion of the gas supply pipe. The
provi si on of such dust renoving neans nakes it possible to renove dust

deposited w t hirp o he, exaysts 9as @'ﬁ@gm%imtsha- fe £S peRhlu s 10 pLol ong

the mai ntenance 1 nterval significantly, as described Iin relation to the

exhaust gas treating,tower accprdi t.o the second .aspect of the_present
“rvent i o0kt & pofld el ualubth RufREt iRy SxRELA RAH Presany SO T 17
19 June 2003 according to the third aspect of the present invention further
' conpri teert sfehiwran deddimddandny ecaaseohbe AT hbRL ther brart tdas
cabi net being provided with bearings, and shafts outwardly

can be saved.

In a preferred embodiment, the exhaust gas treating tower
further comprises 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.

In this arrangement the exhaust gas treating tower is
pivotally supported in the cabinet and hence can be laid
horizontally or slanted when an 1nternal 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
sabinet and fixed, whereby it is possible to easily remove an
nternal structural component out of the tower or insert it into

;he tower from the side on which the top or bottom of the toweris



extending fromopposite |lateral sides of the exhaust gas treating tower and
“rotatably supported by the bearings of the cabinet. This arrangenent makes
it possible to lay the exhaust gas treating tower horizontally or slant it

.thereby allowing an internal structurpl conponent to be regoNgi edh3of the
tower or inserted into the tower fromthe side on which the tower |s dr awn

out of thiraehi aat &b twel lcaddnke. | i Trhiust heh heiaghita f e a1 teguil pEBNAY @S
described in relation to the exhaust gas treating tower accordi ng to the

- second ascgﬁﬁet tBE &npolrérn?§eer§tse dENthbAhe FIG5E ANds AL eé%;&?eqfatﬁo n'sCRE Ures

and attendant advantages of the present invention w one apparent from
t he readin of th foII etail ed de cription o rese i nvention

“in conj ufctt &P é%fcc%ﬁg%fh%/l A ﬁlrﬁ Pls T8/ E °E)E rP‘?’)“gO\YWT' HF

DRAW | ~I GS Fi g. 1 |s a schematic sectional viewillustrating the

confi gur &ifbisudt exthmenalgagrdecwsposion ol ft r ast miateegailpnehtuetunalirst

enbodi nent of the present invention Fig. 2 is an explanatory sectional view

i |l ustratibtigp 6 hene Mbingwhat bottah ekbhesdxlgasstdeepesating thweat dard
equi pnent as a second enbodi nent of the present invention. Fig. 3 is a

hor i zont g, 3841 ghaly éxﬁg Al 18.CORbIRG: BICLAOT G plica b 19-URE,2008 the

equi pnent shown is an enlarged fragmentary vertica
secti onal VI e of tfé} ui prent shown {: ~ Fig. 5 is an explanatory
secti onal \9|‘é R ?Feﬁq‘icr?p BRA Y8 éhrea ‘?'gﬁrof exhaust gas deconposition
treatment equi pnent as a th| rd enbodi nent of the present invention Fig. 6
i s an enl ar gedAREagAbREaty Yedr e nojhesezeponphiofvibe BFespat dqi PRt .shown
in Fig. 5~ Fig. 7 is a front elevational view, partly in section, of an
el ectrictheateis upedvidetthanmpreskatst ngast itar;atiFng. tbwer af ot aﬂsh'i d¢w of the
electric heater shown in Fig. 7~ Fig. 9 is an explanatory sectional view
illTustragkRg ulsh€gas treatment equipment, comprising:
(a) a tower main body defining an exhaust gas decomposing
chamber therein, the exhaust gas decomposing chamber having a
bottom portion provided with a cooling section;
(b) 2a 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



configuration of an exhaust gas treating tower provided with dust renoving
“means according to the present invention. Fig. 10 is an expl anatory
sectional view illustrating the configuration of another enbodi ment of the
‘exhaust gas treating tower shown in15¢g. 9~ hig. 11 rs 2~fge)plAybaikory new
illustrating a suspension structure of exhaust gas deconposition treatnent
equi pnenb oa¢6ar dilgmite t he ypr esenhsi nventhen Eo@linlg is®cabo Xpl ROBIOYY Vi ew
illustrating anot her enbodi nent of the suspension structure shown in Fig.
A1 Fi 9. ok dtiu3 197 aPHe 0L i DT BiGERYI N0 6YEhRALSPR AFCOLHENG, [ olhE
present invention® Fig. 14 1s a graph of a harmrenoving cycle test
accordin 19 19 June 20%3 to the grior art aﬂd Fig%hlg is.a cﬂfnatic

- sect i onafe SR EDBI TG UL Paf PG He POTELRR i SR 2 DN BF TR E T Yasteeding
deconposition treatnent equi pnment according to the prior art. DETAILED
DESCRI PTBept iom THE IPREFERRAE ERBOD MENRS TRE PYidferk cogdanti He Wi Pipdow be
described in detail with reference to the acconpanyi ng drawi ngs, in which

li ke refiepesedhpnacdersr deat gibd et Hé Kigo o m ot e pidli 61 pAr iadtihs pghout
several views. Referring first to Fig. 1 illustrating exhaust gas

deconposi by B d §2kERNn SOWHYFRY édg)m@a sheHd roﬁfteg-g?%giri]?ﬁ'%y%fttlﬁee (A

present 1nventlion, the exhaust gas deconposition tr equi prent (A

i ncludes, various constituent units, such as a front. scrubber 30, gn exhaust
Gas. tr oo EpBoRar thon 2% B BN R mAtR By opht AirFhd ooy Kht
exhaust fan 50 and a cistern 60, for effecting three functions: (a) thernal
deconposta ion despnbbedd belgwel eBhiengoanhingli Batidr gesed ¥ udtroconpdngds or
renovi ng of the fluoroconpounds by fixation, and (c) renoving of other

conbust i ¢ tioampoae s Ay eandwst v onio whaewvghahbeseu ehid s waa e ishown as
spaced apart fromeach other in the drawing, they are actually

i nterconnect edrhr o419 Y RieRYi #Ah M felrR® 13Nl npragedt | y accommopdated in a
conpact cabi net ?7. The cabinet 27 is a rectangular parallelepiped that is

b igh, ab | ! i d d
June 2005 comy B os TREyRITTh s A S G e AR e Bl SehTon, 2 1

and panels 5b fitted to the exterior of the trestle 120, the trest]e 120
bei ng f oHmb&eo® ¥iltau § 1% $ad © SURPASE WG Ch 2B ET apPidaleryepdiggasadt Beari ngs
29 projecting inwardly. In Fig. 1, the front scrubber 30 connects with
sen conchetitom deeincke manuf act uri ng equi pnent t hrough an exhaust gas duct
31. Exhaust gas (F) containing residual gases used in the sem conductor

devi ce manuf aabyriang cpPhecees.flaxfaulbwias s diavi g medergonanvapuoys
chem cal reactions during the manufacture of sem conductor devices, purge

gases arﬁjertxrbqléﬂ € sl faRlel QFUERE ERKQ (e gfarsorﬁ:eﬁ‘“h'pb%wgg- sdhgsfEont
scrubber” 30) either standing on the cistern 60 or
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

>f the exhaust gas decomposing chamber and extending to the

Jottom member; and



| ocat ed separately fromthe cistern 60, is connected to the cistern 60
“through piping for feeding drain to the cistern 60. Roughly speaking, the
front scrubber 30 conprises a scrubber nmain body 30a in the formof a
strai ght tube having a top portion gannected to the exhausy Qe doos 31,
“and spray nozzles 3? disposed wi.thYn the scrubum nmomt~ody 30a at a

| ocation adj acéhl adedingpfipbird Jehting mipredyidigrasedenrileals thgucdodimd as an
al kaline liquid, acidic liquid or water. The chem cal |iquid thus sprayed
. is colleeatsd fodt Gethingistearolifg. flAIG kit @ifegewatiat 1 pWPtRI tsoprwyi ded
bet ween the spray nozzle 32 and the cistern 60 for lifting water stored in
the cistgrn60 to the spray nozzle 32. Gty water is supplied to the
-circulating water punp 33 to make up for a | oss of water due to 2~ 19

June 2003 over v. fromthe.cistern,60. Th h the cistern 60 appears to be
diuvi ded i nt\c/) avcﬂq\évﬁ‘@r ﬁ%bﬁgbﬁé‘?%é"’é’)!hﬁﬁs{a@ggt Spf >9I°z’it18€taglcf’ %pBF%FZr n 60b

on the reacted exhaust gas discharge side in the drawing, they are

conti nuotievgehliagcHest her &f thige ddveebraoothBgekhakiet tgase t¥ldam g how er 1
stands on the cistern 60 or a base 11. Alternatively, the tower 1 is spaced
separ at et yoFim@m flhe dci piteed 6froas piheot ality Sospeadied lvintghi thé hd naady net
2"r by neans of opposite support shafts 28 outw ardly projecting from an

upper peﬁépfwﬁ@hég@t ¢ 1o Jl%;tww@rwrmh Ne POy cﬁi’retcr!‘i’yEE'QBB%%aSa%h%g tgpport ed

by the beari'ngs I nwar proj ecting fromthe cabi net r so that the
tower 1 can be held in a yertically. standing Si n of a hqgrizontally
vkt BheroatiFbop il b B nifs

ti

lai d posit?oh BEFUBT &R Hef &N Hol i tRe Reoukd B 8y 33 can
be drawn out of the cabinet 2 i. In the case where the tower main body 3 is
hel d as kekigaidegohingi haype &abifhey Hpwahev Bdiawim sehpekimgsit fddsto t he
bottom portion of the tower main body 3 can be easily renoved. |Wth
respect dxrdmgemianicteursn s tahehigheausbofisg t ¢ Hatkt ngnidovemcle, girear tllower
mai n body 3 conprises a cylindrical jacket 3a

contributes to protection of the electric feeding section against

dielectric breakdown.

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 periphery 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 wvapor to enter the exhaust gas
decomposing chamber, hence, preventing the vapor from

interfering with the thermal decomposition of the exhaust gas.

Fhough the possibility that rising vapor of the cooling fluid



made of steel and a lining nenber 3b forned of a refractory material. The
“exhaust gas deconposition chanber la is defined by the |ining nmenber 3b.
The lining menber 3b covers the entire inner periphery of the jacket 3a and

beconmes in direct contact with the ephaust gas (F). A botjgmurdrbenz?
“fitted with an insulating nenber 9 is attached to the bottom portion of the

22 19 Jung 003 ihgwefy MR bedyithg | el rasn @dr 41 §hel LPRaLQWEr gqRI N
body 3 and the bottom nenber 4 are renovably attached to the base il by

. means of fasteninﬁ%nengers 10 suchoas&gnchog bglt 5 mhiLe in thq case of
Fig. 2 t A& PRPRRIHEr §P3BRET 478 &0 FerbVabl 5 1 Pxell P& ALK dfnd! Y freans
of fastening nenbers 10a such as bolt and nut conbi nations. The jacket 3a
-is fornmed@réfeints gppddiet ce kB3t H Siddesd@Ff M RME hpEdiam beyppdue shafts 28
having a circular section which project froman upper portion of the jacket

3a and adeéschhagabdfy thepgarst €ro lny thleec haspieet i ther daeghi agsa 2 fserhhedg©n t he
trestle 120 form ng the cabinet 27. A gas supply pipe 6 nade of a netal

having sypeti @4 fiked ihePhi! BHEE ANYFOH d QU LR LS HANG EXiERIgroand ral ly
of the insulating nenber 9, and an electric heater ? i's disposed as

encl osi ng, t he, gas sunply pipe 6. Th as_s l. i pe 6.extends..through a
central BBIt{b S 3 Homaker ati has wiiiBero & 1P RAFhR neheRpFF IO AL ng
section Sb of the electric heater 7 is located in the insulating nmenber 9
as circunscri bPRgfeheb as tigpsixhan ple A s ' trepd iRE FIOW i 13 c0 rghid & Upspl y
pipe 6 is same as or higher than the height of the electric heater i. A

cylindriché tharidi easp23t faft tth agp pag d n ofi ntvieer thott Hurr neeb e mdp e aaidnss tt he
insulating menber 9 filled with a solidified inorganic refractory materi al .

The el eCidinGviBR! & e InsJ8%s pUPPEYaPi Rec &i12RE bbetboh t oM RMRQH &r bRAT I NY
the insulating nenber 9 are internal structural conponents 45 of the

exhaust a% AT, N ok oTNnd3% SHPRIY P PR SpLRPEE'SF At Qe
gas deconpost ng charrber
removing means oriented parallel with a ceiling 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



23 19 June 2003 la is connected to a scrubbed gas feed pipe 3~ extending
“fromthe ceiling portion of the cistern 60 on the exhaust gas supply side .
80a connected to the front scrubber 30 or fromthe bottom of the scrubber
30. The tower main body 3 has a | oweryportion defining a gasjsiesQoape port
5 connected to the rear scrubber 40 on the downstream side through a
deconposeslicgasd freet Pithe 3hirdhespkectdf o heeagirers eh campre BE® ot Vim rath erhr ee

electric heater units 7 1, 7 2, ... and an energizing bridge nenmber 8c
- int erConn@&&ﬂprfgbggﬂﬁesmnsed;scc%fmhfbed@dx%cgtEhs JWB?rm'A”htﬁoJ} tWérein - ON
one side. Each o lectric heater units 71, 72, conprlses a solid or

hol | ow bar, for drranl of SIJ C i de andfor wi,th el ectri
- feedi ng s&t§ iS bpﬁ‘?v't E?3 o“bbtg'%q{eearér?&ss %ngfﬁéfb%r%%ﬁa (ié‘ndl ng
bet ween t he electrlc feedlng sections 8a and 8b forns a heat generating
section 7xtemhéirendromzongositedataeabsides dlothed vhankse sandreaaténgal as
the electric feeding sections 8a and 8b defines fitting holes Sd, 8d in

cl earancadwérwind rdiatabégtdn ppbeedd gy séet beasifgsSaf t]ihecabmbelt. of
fitting holes 8d,84 is equal to the nunber of electric feeding sections

8a, 8a connect edr o m?aﬁrg%rngmnﬂahresd&ep%@@re $6- la-Eh?h%n@JEH'aGerQ%QEi dge

nmenber 8c and the electric feeding secti ons 8a 8a of 'the electric heater

ts 71, ded t h oth fill th def i ned
ot ween d26AtHPE: R ol BOSP R Do tel SATY o' s AR LCall SR IBa 4h

clearance fit with each other with an inorganic adheswe 8e fornmed fromthe
same nat énita&rngd §talcdlug@lr ¢ emipdat hig teeke it orad opg abthanko ¥eY30mNnd Sh.
Fig, ? shows the electric heater 7 of gate shape having two el ectric heater
units i linaedtéa intioetlconpacdreflrdiar tluglzitieeoerveh iy ity b wegei stéehern 8c.
Connector fittings 8f are attached to other electric feeding sections

8D, 8b. The ' &Ak hecCdabaedt 49 &émﬁs%tvm&alzheqmi@wmtflm e rul foh¥nt!he
rear scrubber 40 has scrubbing Iayers 41 and spray nozzl es i sposed
|mTed|ater ove.t crub I 1|nt i n e href nd stands
on the citst eres%dbgr'ae I’é% g o™ e haq&t éag egt”? ? Qv
according to the second 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



separately fromthe reacted gas discharge side 60b of the cistern 60 and is
“connected thereto through piping for feeding drain fromthe rear scrubber
40 to the cistern 60. The outlet of the rear scrubber 40 is connected to an
exhaust fan 50 serving to emt treatyggl gas to the atnosphegeiyunthgeoeghaust
"gas deconposition treatnent equi pnrent (A) shown in Fig. 1 operates as
fol | ows. tEehewsipgesn{ Bhovscimarlgiegd £rom t he seni conduct or devi ce
manuf act uri ng equi pment is introduced into the front scrubber 30 where the
. gas (F) is brogght 4 nisoaaoshdstgwit fr g Bhertaeal vieirgid 41 cakkad h AL JiieGi d)
acidic liquid or water) in a spray state sprayed fromthe spray nozzle 32.
Thus) d“ﬁktﬁﬂ?%%hﬂ%Qnggtt o h?HSFi¥a§;(F) is caught by fine droplets of
I'qui d and then

- the chem cal ed’'tothe cistern 60. At the sane tine,

wat er - sol ubl e ?onponents contalned in the exha st_gas.Qf% are absorbed by
the chenical |fd&i d®alid AerREPt 2RBGREY f § DR MR lgdd o) L spbr atdnf b qas (F)
of which the tenperature is | owered 25 19 June 2003 and which is

noi st enedonfieg 4 0a siomubfiarphaust lga § dego rspe sildhen BOedtmead ¢ Quimm eguts
supply pipe 6 through the scrubbed gas feed pi pe 34. The exhaust gas (F)

first coptactthirleeintsddidheng SEWRRr pPeanft deoientilka;same and then ascends
within the gas supply pipe 6 while being heated by the anbi ent tenperature.

The exhaust gapigFle 3uTLhod 141 e PANGA A UL BrifiG 1088, SUBY yRLRE © 18

emtted fromt top of the gas’ supp I pe into the exhaust gas
deconposi chanber la. Around fhe, top_of the gas supply pipe 6 is |ocated
t he Iead?ﬂgh@dﬁgubBP’c?’bﬁ S&'fo"t'ﬁe"éﬁ:e‘(ﬁ'r?b heater 7 at which the tenperature
is the highest. Since the exhaust gas (F) emtted fromthe top of the gas

supply pi pe 6 Bigefl hana figobeenlestd fioaiadny | 8w pparddy etk cesttdens afhanl eadi ng
edge portion of the electric heater 7, then a high~tenperature atnosphere
hel d at @lesytic Hefdy udieghihetiperpiddent haeindi present adj acent the

Fig. 8 is a plan view of the electric heater shown in Fig. 7;

Fig. 9 is an explanatory sectional view illustrating 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 s an explanatory view 1llustrating a suspension
structure of exhaust gas decomposition treatment equipment
according to the present invention;

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

Fig. 13 is a graph of a harm-removing cycle test according

:0 the present invention:

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



ceiling of the exhaust gas deconposi ng chanber | a, the exhaust gas (F) is
“deconposed imedi ately. i'l~e elecvr~c heater 7 used for thernal
deconposition is described belowin nore detail. Since the electric heater
7 stands upright on the insulating ngyrtber 9 |ocated in theghgifeopppartion
of the tower nmain body 3, the | eading edge portion of the electric heater ?
reachi ngtbhehdigtiestatenpadature forns the top portion of the heater 7 and
t he atnospheric gas having contacted the high~tenperature |eadi ng edge

- portion of theggechki qshgat &y mlays sk PHKaL eI &@1 i Ngs Ha il tONer Main
body 3 and hence 26 19 June 2003 keep the tenperature of the atnosphere

around the (Eei | i ntq. hi %ré]est. On the gt her hand, the el ectric feedi n?g

- secti ons CSBIBHUBR Thafh 0| &Eh F R B 88 P TR S B BIHRER R eftie® § HEBPE R hg
menber 9 located in the bottomportion of the tower main body 3 where heat
does not astaydang trehbe Briomertheated very nmuch. As a result, the

i nsul ati ng performance of the insulating nmenber 9 i s maintai ned whereby the
el ectric heater 7 in operation can assuredly be prevented from
short-circuiting due to dielectric bre akdow n. In treating the exhaust gas

(F), it pxPpa iié;btexakcs Rieowids bierE RIOFRISE BIP'E B & A MENYY gas

(F) to proceed i e absence of free oxygen except a trace anount of

oxygen less th an_explosion lower limt that, remai,ns,uncqnsuned .

residual of oxpHenPEEUBAL iR e anrabhag B8 dBSTEL TS dEEAIT BT ocess

performed by the sem conductor device manufacturi ngke ui prent W t hout

i nt ent i ohefdne erditAct ok pgsn PR AL RE €ba FHE E6x Hau St t}j‘sl(h} riefera@cexhaust

gas deconposi ng chanber la. Alternatively, it' is Irossible to allow ~, h~;

~k~ci u:¢hadecooposdesbgmatet hikexbha astrgapoaB)ingo paniceethrou g he yir esence
of oxygen added to the introduced exhaust gas (F) that has been adm xed

Wth an igesiapasedych as nitrogen to | ower the expl osive gas concentration
to a value less than the | ower explosion |imt. The exhaust gas (F) thus

thermal |y deCOﬁE?&FHr{gS fﬁgsg 0 ttohe Fri%ar fcrHli)QgEraAfQiﬁA@ereexﬁ&ust gas

decomposition 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, (p) cieaning 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



is scrubbed and cooled with a chemcal liquid such as an al kaline |iquid,
“acidic liquid or water and then emtted to the outside 27 19 June 2003

at nrosphere by neans of the exhaust fan 50. In case that the exhaust gas
treating tower 1 needs to be disassegpled due to failure p§ j e gbegtric
heater 7 or breakage of an internal structural conponent such as the |ining
menber 3konmapriseseranatlesoipdrhtfosucings e kadlecom ofhehtecabizan e
easily drawn out of the tower 1 for replacement with a new one or for

- repair i fntd@ RO TRrRed t4 ¢ 19e dalachesl offr e tthe st owar o1ed Me Redyt Be by
rel easi ng the fasteni ng nenbers 10 or 10a. An embodi rrent of a repairing

nmet hod t | oyed in such.a ¢ s i es ed I he se
- enbodi ment Ibenﬁ ?%’?@?ﬁ ORI YT - al gur?aﬁl w‘ﬁ “85 gpt hagpybctl’ow The
second enbodi nent is the sane as the f| rst errbodl ment except that the
exhaust §B8PeEdeleRigngswRP PEOIRGYREcth WAFH LA cool ing section 12. For
conveni ence of illustration, the different feature is focused in the

foll owi ng descinpt Fop. The etdlnausfrcgais tyoatbbngr t 088r tomnefcasnedvitiit h a
cooling fluid flowcircuit |4 extenaing around the outer periphery thereof,

and a pos&mqeoafdm%rexaau%egafﬁawueratcwglﬁewq&lﬁmtm ednybdgn t hg
cooling fluid flaw circuit 14 forms a cooling wall 13. The cooling fluid

fllow ofreyhbubd £, 300 b PR E0 £5 e g Offzﬁnl AL TN g A O

crrcuit |rcunsc i"Bi ng Bt 34 “And 4 8¢
circunscribe the entire circunference of the tower main body 3. The cooling
fluid fIB8edi rdui it SemiGoRARAtrt eV CEndM 3 D ¥EAGERAIRE ngP OGRS Pl ural
- 28 19 June 2003 points, and a jet pipe attached to the conduit 16 is
i nsertedexhaast tdaeze@oohhwgngl uk olde kgomei rcamito ulst, clee icaddinep @ndngorti on
of the jet pipe 1 7 is bent in the circunferential direction of the cooling
during the manufacture of semiconductor devices, purge gases
and the like is introduced into the front scrubber 30.

The front scrubber 30, either standing on the cistern 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 scrubuer 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 1s 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



fluid flow circuit 14 and, hence, a cooling fluid is jetted
circunferentially within the cooling fluid flowcircuit 14 fromthe jet

pi pe 17. Downwardly inclined slits 18 that are open as oriented toward the
bottom nenber 4 are defined between 44e | ower peri pheral j acket
“3a defining the cooling fluid flow 02|t1r cuit 14 and the uppg?g{;uen%‘lf %Egr%al edge
of the cepldrtfowakiom3tloyasistbenedd ) r e ko aghnt ke eqicee®tn Blea pyhaust tgas
treating tower 1. The cooling wall 13 is constructed of a heat-resistant

. and corrag) Qi kAN S TRLAER! b8 ARG o0kt ¢ JASALEDA0NS: Shaney my be

t aper ed wnward 1 n the enbodi nent shown. Though the coo
of a cylindrical s e, it is preferably of such ,a downwardly tapered
Truncat ed EOME helD 4 UHb g e OueAG A 295 £hac BOGEENg! SP UL D As i n

the first enbodiment, the bottom nenber 4 fitted with the insulating nmenber
9 to be ldoygayitigwthhiynaréeeogydniusg s iithigarh eelhevat yhatbattend .to t he
bottom portion of the tower main body 3. Between the cooling wall 13 and

t he bottom menfldre 4 xiha f or gad or exnidnigngo wlewi 8l stgpd Lo rcahleceid ter o 60
cooling fluid 20 with which the insulating nenber 9 is directly cooled. A

cylindri6al oSBagbdidg valle sl VITRd Ale AEPELOP! QN BRI quzgpgféﬁl xt ends

vertically dowwardly from ower - 29 19 June 2003 e l'ining
menber 3hQ so ta cover,an upper rtion_of the inner ri phery of _the
Cool tng SETR 18 AatrhEre0RaaBRERERlY SR pSnd Of nihahoBE Fkiae ¢ na
cooling wall 13 until it reaches a |l ocation below the shielding wall 19.

| nert gaby(means pé@ piproovit € e i mer t shadt 8 &b ptRerdly peojentd nighér &t t om
portion of the exhaust gas deconposi ng chanber la whirls round within the
bot t om paht u@peangeirsp He2ahaw géd offr oM cew gasmdiiachadge3parie 3 HOf3et B8r Wi th
deconposed exhaust gas (F). Since the vertically dowwardly extendi ng

oo ] oo SPTRKLe IShe P 24 951 800 g et eyl prald e aqygp hesdot om
cabinet 27 so that the tower 1 can be held in 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
27. 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 la 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



_supply nozzle 26, vapor resulting fromheating of the cooling fluid 20
helically flowi ng dowmn on the inner peripheral slope of the cooling wall 13
is shielded by the shielding wall 19 and hence is inhibited to enter the
.exhaust gas deconposing chanber 1 a.polhus, the thernal deq? 'Fb@? of the
exhaust gas (F) cannot be inpeded by such vapor of the cooling Id 20.
Though t hewrasai Hin ibyds at dacendi aws &/ afoF i @f 1t tiee ok e AGm Bl HI Blo A9 3
generated in the cooling section 12 enters the exhaust gas deconposing

- chamber 1,8 4 $ nl.0 u - j S i e apyst gas
_a%gd gﬁaeng’g?‘é’fg; gfeabféwa BhQWéﬁof@'a‘B’@y a PF LSR8 kB bﬁggri’?a g

deconposi ue to discharge of the gas fromthe cha

t hrough the gas discharge port 5 defin in the bottom portion of the
chanber PY. TR oGV L ShR B (hERHAL AOnb eI ° 29 HiRbDOLES pgubilel o
Further | ower such £pssibility. 30 19 June 2003 Figs. 5 and 6 illustrate
a variattba oFse 0é Bl Pridieséta oremberankaad dtape gegnavabdy disedi tect |y
attached to the cooling wall 13 along the circunference thereof instead of

the proviesc@noohethey fhmewnd pEuids twalin gl m éRdea sl 1Qu duedl hechsnNgamdg 24
is provided on the inner periphery of the cooling wall 13. A clearance

ol ow ng,ite 99hi e b 280 PSS £ ekl I WG o 4T L0, PEbUEED. e

liquid collecting ring 24 and the cooling wa The cool | 0

jetted fromthe e ipes, 17a fl ows down helically,along_the inner

peri pher {/atoefra(qheglé{)eoﬁpi ﬁf&alq e PPROJH | Sb’ﬁpg?rk héhé“ggfi 7 ?‘i‘%?’hn% 3asses
through the clearance and flows further downward) while the rest is danmed
up with etreyliagusectioin achiodyprriohgefrompapmigresgontigs, of hbegshicdadi ng
wal | 19 and the inert gas supply nozzles 26 serve to shield vapor of the

cool ing 8$huadd2Grend dtrahialhily emtprpo dfe dvaport hentre spectdxlbabstargags 29
deconposi ng chanber la. It should be noted that since the cooling sections

b ool AR i 40058 pe s exgoelbogatian 20 e o e

as exposed di rgcééy siuanB? pbl%tet %mmpaoc{éioqnaor];ekg? heﬁ(vlax!il?tsuperior heat
resistance and corrosion resistance extends centrally of the
insulating member 9, and an electric heater 7 is disposed as
enclosing 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 prpe 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 insulating 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



;as treating tower 1, the exhaust gas treating tower 1 is made to nave a
“sufficient height so that the high~tenperature atnosphere within the tower
1 is not influenced directly fromthe :ooling fluid 20. In the case where

_an inert gas such as nitrogen it ar gas is used as theqgoqld id 20,
t he exhaust gas reating tower 1 nayq%gve a reduced height1g§ﬂggﬁggﬁgﬁ W th

the 31 {1 idwin OO Case WHLuBblellegaodleiegp fh &liTh 2& tieh dValgEfr o shead of
the cooling section of the direct cooling jacket type shown in Fig. 2. it

the cooli i _ et | N Fg
(ot showd 158 s s aE A, B9 PECH 0 % (B3 LREAISR, sS80blb I SHER o b

outside the bottom nenber 4 for circulating the cooling fluid 24 within the
- cool ant 8 %AvCEingEe CtEds £ O rtdto T ABt i 'p%(gvf’ﬂefd"’inh ttr}’rf‘etbé’%ﬁaﬂlst"fg Re

treating tower 1 according to the present invention is described below with
referencectrabhbieys.39. and hd). tawe rcenhhing bpokit i 8n Has of tlhevemweortddm body
3is fitted with first dust renoving neans 2a conprising a plurality of
pi pes (tluregenphpes garag esk wdr ¢ Hitpayital s oafnda d Bottl & reakosh Mehbkresagh
having a | ower open end oriented toward the top of the electric heater i or

v |, SHECE RIS 18 dhoPeLy ke ch eELE NGRS to B Y e vel

| c of the tower m the pipesfurt erforations
2i extending through the peripheral_wall of its ~:rojecting portion, The
u~st rea;;viY~ %aﬁ%e"ﬂtéligraé‘eﬁé\?é a | SAWPFISEF okr9 ﬁdtb(’igf’i Sl es&nRic al ong
the ceiling portion 1b as shown in Fig. 10. The main object of the dust
renovi ng headre 2enitist t7dd 71@.t he 6@id i3y poerEbaing boidbgeownofmh beust8c
deposited on the ceiling portion Ib and on an upper portion of the inner
wal | |c. ifkefosnifiect il adyattengndnlBg Melos 12at MRy hleaterau hegwdiTng ead bent

tangentially of the center circle of the tower main body 3 so that inert

gas (1) can,phihle 1QYRd akang, ¥ (&% 1d1RYt PR thORter Sgnids Jupe 2003
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 generating section 7a.
The energizing bridge member 8c formed of the same material as
the electric feeding sections 8a and 8b defines fitting holes 8d,8d
in clearance fit with the electric feeding sections 8a,8a. The
number of fitting holes 8d,8d 1s 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



I'b. In the case where the dust renoving neans 2a has a | eading open end
oriented toward the top of the electric heater 7 or toward the space
between the top of the electric heater i and the inner wall |c of the tower

_.mai n body 3 as described above, the st renovi ng neans 23gq of
bl owi ng of f dust (G deposited on théej top of the electri cqﬁe‘gf'gg?awgﬁd on

an upper aRof tgn @figt e sihdnes i k1é€srithBe@¥BAUBL fORGL S rQRipOh iPWeg 1 IS
further provided with second dust renoving neans :b conprising a pipe

-inserted | nt rei .0f 4he, gas-su [ r.nterymptently
jetting itxe%r;g]gcaisﬁ\é'vle;‘e?’?c#n ?ﬁé?% o{/vgra Iggrhoﬁwo rcltq’h'%?%(gtsefds)t}glﬁloyu %)t?ptteﬁ%

toward the upper open end of the gas supply, pipe 6. The second dust

" renovi ng e REAB 2DBE | P LidER| & BB A Towdhg of%cﬁh%?c’(‘l}) detid#isised86n 41@ gas

supply pipe 6, particularly on an inner peripheral surface of the pipe 6

adj acent athachpdeto apdre reate ¢trécefded ifhge sexhoass FaBhreating tower 1 is

still further provided with third dust renoving neans 2c conprising a

plurality of pirm%S_fsme%cr}iutbeosez_spawdiﬁtoifntaervgbscm 28Q fi Put Rk fon.
enbodi ment) extending fromthe side wall of the bottom nmenber 4 attached to

t he toweg _mapn, b 3. Leadi ng ( ipe, of the third dust
r enovi nghﬁqg%@’ztgg%/sreﬁern cﬂb‘\g\gre ggt &géngt{%‘gﬁﬁg&‘vxgrpaeydeg{as 641t1 ?ﬁléf iBiér wal |

| c of the tower main body 3 and éhe el ectric heater i, so that inert gas (I)
is inter APEELHE 142 dafpaged T medigted yonba VBt iR &t ruhd ingba yeagh!l dm t he
inner wall Ic of the tower main body 3 and the electric heater i thereby

bl owi ng thhé Dusidq Ghaegofsiard srambs ¢hi sheegioteriCed@rat | ig Ioiciategen gas
is used as the inert gas (1). It is, of course, possible to use another

inert gagesyshtéby aF§ANtHAST &fc tdE gagedi 0l s£8e stldeugbbtdetH¥sdistermvi ng
means 2 conprises a pipe, it my be of any other construction w thout any
particul 86 and is connected thereto through piping for feeding drain from
the rear scrubber 40 to the cistern 60. The outlet of 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 the 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



limtation. The tower main body 3 is provided with a nozzle 11 inserted
‘through the peripheral wall thereof at a | ocation adjacent the ceiling
portion Ib for jetting oxygen (or air) into the exhaust gas deconposi ng

chanber la to facilitate the thermalggdeconposition of thejexhmespoaas (F).
Brief description is made of the operation of the enbodi nent shown in Figs.

9 and | Oand Ivehaywiidi B@ ik epet d td 0a tof s ehask | Pg iaant h Exfraust s@asbblx 30
di scharged fromthe sem conductor device manufacturing equi pnent passes

- through thefd eatthsecgulgbse\xpﬁpyg e nohsabed o \I@Fggrgpg fﬁ‘eéd nﬁ% ¢S o

|ntroduce |nto t he éxhaust econp05|ng cha

this pas e exhaust contacts and 0 e i nsul ati menber
-and is t ?(ﬁ{hﬁ$?tgﬂéh i Hr%&cPﬂza&ﬁﬁlgHilPé éFé?%r@‘d%Bgﬁ FPits

ascent mnthln the as supply pipe 6. A snmall anmount of dust (G renaining
in the eanguspodad heryammpad thenfatandemishan Be ems saiEd popechove,

adheres to the inner periphery of the gas supply pipe 6. Wen the exhaust

gas (F) hegtledb@yhigh@ elalts dasGeht eWalnhh fent 3% mdPeduna r3d003Thie eGasa $4PP! Y
pipe 6 contains SiH- (silane), the gas (F) produces - a large quantity of

dust (G ' ' ti f

the gas Saaors”pf SEHS B GARRERERECBI AT %3%‘3%%? LHRE Bl nner
i ph f t 6 bl to_.th t

feconpost tehanba I FDSof 1 Biedan uBp {1 AonBri Igaent 1K h A &F Wt ent | y

jetted upmardly from | eadi ng open end (2r) of the second dust renoving

means 2bddicopuesins cthrembewetaporti on of the gas supply pipe 6. As a
result, the large quantity of dust (G is introduced into the exhaust gas

decorrposi ng charbeamnd atleadt deposSithe @ad aroely ipigp P8 tisonokh tkier @ef .
Since the top portion of the gas supply pipe 6 is heated to such a high

P oty gl eyt ek ptocmas el 1 hgopmiet o ()
cl eani ng gr%Ceersasturea?setfl];eecr;[llg\ﬁeels%. Since the exhaust gas (F) emitted
from 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 decomposing chamber la, the exhaust
gas (F) is decomposed immediately.
The elecuric heater 7 used for thermal decomposition 1s
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



be deconposed in the presence of oxygen (or air) introduced into the
-at nosphere present adjacent the ceiling portion Ib when it ~ont~tCts the
| eadi ng edge pornor~ of the electric heater i and the high-tenperature

atmosphere held at a sufficiently high tenperature in theqygigjjy bpoaf the
ceiling. Dust (G deposited on the ceiling portion Ib is renoved by irst
dust remgiery teansemRefatues 06 the adimonphpsetiarumd $peciddaidanpy)
inert gas (1) jetted fromthe first dust renoving neans 3a having the | ower

. open endh2ghard.t he npehtoselie prisa 2, athe Bee pariicphes &l ngvalectionpashbi @bl y
jetted fromthe | ower open end 2i 35 19 June 2003 toward the top portion

of the e ri aryl i AN : f.f dust
- deposi teh?ﬁtﬁeér gtl)%?&tve%i ?éa?ﬁg ,}rteagte %@%[%dé@%%ellrntt%gsl (ﬁqyyaﬁslhjge%ﬁtsee%gg%o%g t he
ceiling portiop |Ib to Qlow of f dust (G, deposited on the ceilin ortion
b Dugt Q08 190 1S Gl oo BARBIA UndDReLBMiTs M  Erhnger 3 & Foter d t he
bott om nenber 4 together with deconposed exhaust gas (F). Such dust (Q
deposi t sheatadpedencpostdvre vfl hRacenase naflheategheegnsmuad. debosd ted on
this portion is renoved by third dust renoving nmeans 2c. Specifically, the
third dugésdbyyovhed neradatidg petfetmtam denef hbtet ons mbabiatg 4n amtb 0@ g t he
open end 2h oriented toward the ceiling intermttently jets inert gas (I)

tovard tﬁg‘bmia'im ag ier}%tb)}t hepdownstt P oﬁeab@rd@com)%sgrs%h@ﬁsfc_agﬁs (F)

to bring out a whirlpool) which in turn blows off dust (G deposited on

the I ower porti,on of the inner |l lg effectively. %e dust L%?) hus bl own
of f is {BU PREBLENDE BT BEEGHSds 400 B I TekdC r B! L8 o AL dithdl iPTBAF T He
bottom nenber 4 to the subsequent scrubber 4U together wi th deconposed
exhaust RpgakppwThe exhaust gas (F) thus introduced into the scrubber 40
is scrubbed and cooled with a chemcal liquid such as an al kaline |iquid,
acidic liquid i twetaeingnthé herheust tgets (B) 1 he isup ssdib bt kosplleme thy neans
of the exhaust fan.

thermal decomposition of the exhaust gas (F) to proceed in the

absence of free oxygen except a trace amount of oxygen 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'1s possible to allow the theiwai 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



Fig. 13 is a graph show ng the dust (SiH, and C FB) renoving effect of the
“dust renoving nmeans 2, while Fig. 14 shows a conparative exanple. Since the
dust renovi ng neans 2 36 19 June 2003 is intermttently actuated in the
.case of Fig. 14, the anount of dust 44) w thin the exhausyggasd beRig N9
tower 1 is small and does not increase, and there is no drop in the SiH,
and C. =FsatmpBephrgechfifieamasyolnthd B xthwudredhar50ut put after 160 running
cycles of the sem conductor device manufacturing equi pnent have been

- compl eted. Thugy bAgeBNRE YRANERHAUA Yals Ofed 1o LABABL 1088 dd £ALTRE!

equi pnent (A) can be considerably prolonged. In the case of the conparative

exanpl e, j.n contrast radua eposi tiqn of dust (G .in fhe exhaust gas
“treating 4‘5\%&5‘3?’%4 6%56 ttﬂeh?ﬂtué'ten%’l? t a@éeﬁ?“tchéeta&ﬁér%lqr rtar?u}?ﬁé resul t
that the pressure difference between the inlet and outlet of the tower 1
gradual | wirdasdateThel Sitma ctugviosdn ppriediteneyh Beigt he lishegimgmberhdb 40° h
running cycle of the sem conductor device nmanufacturing equi pnment and

rapi dly lanvense fhabkoutipthend2ouoli ak3cHeraleritnte hecdter Lidemitse e atshey CZFB
removing efficiency rapidly | owers at about the 43d running cycle.

Simlarl sa;{at‘ﬂﬁ @@f"to?rtRHtMe?tP?Blryr%]BY‘féém@tntam‘ﬂh 43nk w YHY 3G BYF! €.

Thus, wt e conparative exanple, the sem conductor device manufacturing
| i ne needs taq b opped before the 40 h runnin cle at the |latest so
that ¢ he TERGSH BAE 19 ELAHeRE RAAF pheitt A5FAF NG o ChpRr ARPVES BSAnH 17 o

di sassenbl ed for cleaning. The mai ntenance of the exhaust gas treating
tower 1 bodyerd obredeilpashesf shieoviangemingerm e me thet fulo rddcdaposiéin on i f
exhaust gas (F) in the exhaust gas treating tower 1 is caused . 37 19
June 2003 nblyo i it ealtect rai e padtarg e thd énpebat eme lay el gh sscR4DQE o

hi gher is necessary for the thermal deconposition as described above. In
addi tion;gthes &%haUSia@as (F) to be thermally

The second embodiment of the present invention shown in
Fig. 2 is described 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 formed with a cooling
fluid flow circuit 14 extenaing 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



_deconposed is explosive, corrosive and highly toxic. Thus, the electric
heater 7 is used under very severe conditions that an ordinary electric
heater conprising a netal resistor cannot withstand. For this reason, the

.electric heater 7 enploys a ceranic § %S|stor fornmed mainl ygof,s 'kﬁﬁﬁ
carbide. Since even such an electric heater gradually deterlora es or
damages anaimgisnceniind eenhgli st aucachad tonpenennd u4d b6idls mssdted iinitng

menber 3a and gas supply pipe 6 also danage, it is necessary for the

- internal id W6blipd fERIPINSR 6i kT il01 Pe dl'ﬁme(hlﬂuﬁ%e%@p6¥h?d&§tofgﬂ§e
treating tower 1 perlodlcally so that the electric heater ? or gas supply

pipe O 1 5epsplaced i KA NPvane At hbe. L LDLIBATERVEY, P3,19 d SRt areed O

repaired. orm ng suc tenance e Hnd Wi r'es ne

t he exhaust gas_ treating.tower 1 are detached therefronlto make the tower t
t~e;, ~) t?“é@ How (GRerit ildt r3Rde edtedfdut a neo8lipdr £l uihits 28t &d shown
in Fig. 11 so as to allow the bottom portion of the tower 1 to be drawn out
of the cabromemf27endmnalkyhevitdwer the sobilkeg flmid §lawt edrorithdd dontml |y

| ai d state. The exhaust gas treating tower | is fixed by any nmeans w t hout

any partitgidl pde it at7i onD o Whird | 9o aRAt s 1142 18XPRUSt 2 82D g 8afd NY
tower 1 is anchored to an anchor bar 23 spanning through the trestle 120 so

s 10 Dotk LR, & FhR #c0hacandth dRIING, 2L NGTLEANLAL LY diih St at e

Thereafter e fastenin are Ioosene to &
structur nponents 45 to be - drawn out_of_ the tower nmain ody 3 from
€o

the bott g?r’t"ﬁcSrP?bH”?ﬁé?b@fdge\/\ﬁérF hreddskar B dpkaianiggst RactP déngof g ace
the electric heater i or the gas supply pipe 6 with a new one and to

rei nforcélow qiepaiit thend mhegupprepe 8ip have! ledee obdieeted]inthevat er nal
structural conponents 45 are secured to the bottom portion of the tower
mai n body 33 cagai AhRY eARs @firdbm feasheni 8 trebekhahla ghhwerigafdteng the
anchor bar 25 is renoved to cause the

tower 1.

The cooling wall 13 is constructed of a heat-resistant and
corrosion-resistant metal plate and is of a truncated cone shape
tapered 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



_exhaust gas treating tower 1 to rotate to resunme its 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

.mai nt enance operations are conpletecdgygFig. 12 illustratesangitehoo03
enbodi nent of the suspension structure where the electric heater ’9 ext ends

verti cal |gd glovatrahdl M nfih@mm dxe ble@p3 bf s & hes toves v éRian hoglye 8. p ¥Weiv 4 hifs
enbodi ment is subjected to nminten8nce, the internal structural conponents

~ 45 includifg i hie 1eh8FL S hEr PR Bhe A AENGG1E 0L d Ne A QR iy el B ot in
body 3 ig réwn cl).ukjeo%ﬁ orr?nserteicnto t%e t ower mai%\ Ecr)%yrtSEglanFﬁi[pslga
enbodi nent, the_support shafts 2 rojecting fr opposite sides of a | ower
“portion (HZHE Sépg tbﬂﬁﬁi%o‘bggtﬁbe €28 é’P83 agﬁﬁé*%\ie‘rt FaRrADBSdY 3 are
supported by bearings 29 forned on the trestle 28 so as to allow the tower
mai n bodyogatiostaekbwrth¢ shieldigs waljuh@ 2003 ndheast (D patitadtfrgas
treating tower 1 is subjected to maintenance) the tower 1 is laid about the

support shaftiserd gast bapplihenbeplpoeti pnteoftihebdoah gordi LAY f 3 KONES
out of the cabinet 2i. Then, the exhaust gas treating tower 1 is anchored

to anchor, J4ary &0 é&%‘”d‘é&ﬂmtpws%%h c%*&%h@?sﬁhew%ﬁirflgfrSﬁ%’E"v@iﬁﬁirﬁ%ﬁé’ be

held as slanted or laid horizontally. In a manner simlar to the foregoing,

theinterngl structural copponents, 45 incl.uding the electric heater%are
fo 33} i

drawn out %SFORhP TR Al h odys3PASE T fEREL A BAY M ISSAAE S RIS iBns to

be perforned and then fitted again to the tower main body 3. According to
the preséngetheenvibh, deqpmeplosedr fyhpaedi 53ssd0ti on of the el ectric heater
standi ng upright in the exhaust gas deconposition chanber is located in the
bott om nenber Siihkedtleo vheiballymawnwiadlgf ekbendihgushigbdbidg eahing
chanber. Since the bottom nenber is held at the | owest tenperature, the

et APSREIS TR 000 A plefy SEUTHLYE I ot L OOl v
of the exhaust gas decomposing chamber 1la from the inert gas
supply nozzle 26, 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 shielding wall 19 and hence
is inhibited to enter the exhaust gas decomposing chamber la.
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.



tovve~ ruai n body beconmes Wgh, whereby the electric feedwg section can be
“prevented fromshort-circuiting. Further) since the gas supply pipe far

al l owi ng | owtenperature exhaust gas to pass therethrough extends through

t he bottom nmenber) heat exchange oc@g s between the bottongnrHeepoaad t he
"gas supply pipe and, accordingly, the exhaust gas is preheated while the
bott om nenber Fs$geodl edd Bhubludtiratel ectaria fieediofigt sectoodnngasebeion
prevented fromshort-circuiting further assuredly. . 40 19 June 2003

- Since thesexhREst j@3Spise Prenpaied dduet Ny hitsadnednto WHdkBol NEgGRa1SUPP! Y
pi pe by the vertically extending electric . heater, there is no need to

i npose a SS| .Qad l.ectri G . r reb 1,0l m Zi a heat
o8, “wni? R pHESRRGA Rt O ehte 113N RERECY LB 003 00
prol onged signifi pantl){. I|f the exhaust ﬁas treating tower is provided with
a cool i ngodelironit Madli bindct lghtid SRRIAAH &8 FERE ot gdiRiP HEAd G ef f ect
but al so enjoys an advantage of effectively cooling the bottom nenber by
means oftihdénneal pagiskery ot thheroeldynefwadl ildel y Apc berd i oy adl elvdater i ¢
breakdown at the electric feeding section. Since a plurality of electric
heater wyjd %o_%'l?n%rﬁl%riﬁpﬁﬂe% 9 dhERUGBt hPeugReT idd Md el bEOR cBRITRER
defining fitting holes in clearance fit with the electric heat units to
formthg.el egtr] r..ihesel rig._h r tail gned in,si.ze to
the exnaugh 1860 Hatsanaer ibPCABEr ths EAEn ¢ IPall F L FUF S FBE° se.
The exhaust gas treating tower is further provi deg W th dust_ renpving nmeans
havi ng dhuépet? d§tophetiam thaded RIRRSIIf tRVEcdopdy fali¢dily phenExhaust
gas deconposi ng chanber of the tower main-body for intermttently jetting
an i nertthgas ningro pdw pdxdausef gdee devdipesiviag lcHadnbed plrgidasp fr ehevi ng
means nmekes it possible to blow off very fine and Iight dust like fluff and
remove icloflli R f1kE dt 2 0epastskRer eRYo RERAVERti dI@ a4eNo6d td 0D flows further

downward, while the rest is dammed up with the liquid collecting
ring 24. In this case also, the shielding wall 19 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 1la.

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 contigured to allow the cooling fluid 20
to flow as exposed directly in the bottom portion of the exhaust
7as treating tower 1, the exhaust gas treating tower 1 is made to
1ave a sufficient height so that the high-temperature
itmosphere within the tower 1 1s not influenced directly from the
tooling fluid 20. In the case where an inert gas such as nitrogen
yr argon gas is used as the cooling fluid 20, the exhaust gas

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



41 19 June 2003 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 |ong
tine, thus prolonging the nmaintenancg interval significanjyy) sz seppared
‘with the mai ntenance interval required of the prior art equipnent. Further,
si nce t heagensaregabet apkinggfiwideR 0 58 M3 Mbly supported in the cabinet,
it can be laid horizontally or slanted when subjected to its maintenance.

. Thus, the bott dmsoeatdopf pdret conliig tdeetéahausthgadit ¢ eatciondihgneackan be
drawn out of the cabinet with the tower being fixed in a slanted or

hori zont Q#rlglrénégb\%rfﬁ‘t ié.hQF?PM,s%J)ﬁé/\mg f‘@‘é%?ﬁr%y 4TR0BY FARNGS t9BG' 8F 1 ONs

. to be per the tower in this state. Thus, the present invention

solves at a.tijte the probleps essential, tqQ the pryar art.such as operations
20 hi g piaddTe the dBT REntr ket R NGohPEaT ] O, BhIF e v of AT ol ¢
renoval or insertion of an internal structural conponent fromthe bottom of
the exhafbawgnspe riemti 5§ ovonerisdasorvodedt inekde qn piutdide the bastas or
the conplicated structure of the cabinet for accommodating the tower. Wiile
only cer tupeé 1 bprred efvtrl yipmefagi ngdt kebod Iiegt 8l vifd 2Bewitsanthé nwssitaron have
been described in detail, as will be apparent for those skilled in the art,
certain ehapgepeand nodifications may be made in enbodi nents without
departing fromthe spirit and scope of the present invention as defined by

42 19 June ZOOButsQe xfeonlalag\xMhEg n(z:leginrgsﬂ p%o%"?dggnemzopﬁe;thaust gas
treating tower 1 according to the present invention is described
below with reference to Figs. 9 and 10. The ceiling portion 1b of
the tower main body 3 is fitted with first dust removing means 2a
comprising 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
lc of the tower main body 3. Each of the pipes further defines
perforations 2i extending through the peripheral wall of its
projecting portion. The uust remcving means 24 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



What is claimed is: 1. An exhaust gas treating tower for use in exhaust gas
“treatnent equipnment, conprising: a) a tower nain body defining an exhaust
gas deconposi ng chanber therein; b) a bottom nenber fitted to a bottom
_portion of the tower main body; c) @mas supply pipe extendiJighd ROOBIh the
bott om nenber and standing upright in the tower main body for introducing
an exhaustb.gas froma | eading end thereof into the exhaust gas deconposi ng
chanber; and 10 d) an electric heater having an electric feeding section

- | ocated in the thottipm ppabely it epd €ndi8y WP dPin é r B4 e bat o ngprber.
2. The exhaust gas treating tower according to claim11, further conprising

dust remvi means _di sposed at ceilin ortl t ) fqQr

interm ttgﬁ{alq?gj %Pffln%ngno’i'lﬁélratte agégwfarrgmggﬁ 1'J(’)o e%?ntgt%feq?ﬁgepﬁéte a(r%gﬁoz/i ng
means oriented parallel with a ceiling 15 portion of the exhaust_gas
deconposioigt ENandefhe 3p Tpe kodmeer g tepedt ithg eboeirischerbehg @R &l aim
1, further conprising dust renoving neans di sposed at a bottom portion of

t he t owerthfeoinnat evailt 1 entfltyhg ed viergman ni medy Has deooridre bpdniveg wfe t he
dust renoving nmeans defined in a |ower portion of the gas supply pipe. 20
4. The eyhaystredRgvihgat PAnkowel ACCOIFlanDe torChbabWihg fobrt RRIstCOMEPY i sing
a cabi net accommopdating the tower nmain body therein, the cabinet being
provi din it arin ts t I i f ppQsi te

| at er al gieﬁleossqf)%)gt he ggﬁaggg gggg}}er eeg;éic\ﬁg{ o}\}l/\?efe(éalﬁgpro %tég%gsﬁ%pdo%ﬁ ed by
t he bearings, of the cabinet. 5, An exhaust gas treating tower for use in
exhaust 883tieeaAinkhe WRepeatl 19~ conprising: a) a tower main body
defining an exhaust gas deconposi ng chanber therein, the exhaust gas
deconposi tion Thaneeh ahesti gg sat thedt tiowg powteiroh isr Hur tirer vii tdvia ecb et iitig
section; b) a bottom nenber fitted to a bottom portion of the tower main
body andsdPo£@0d 89t )k HiEPOhIeAG S@ELd A red i Bg $AD i §YPIR Ik rRie@eigid @ndi ng

t hrough the bottom nenber and standi ng 19 June 2003 upright in the tower
mai n bod I .oduci e v 0 r i h into

t he exhaﬁos géagg%égg’n%&%lg%c%%ggéﬁlyaﬁgpél)bogpﬁ?e*Igc rtpgtﬁggtlgr’e%@\%ﬁg an

el ectri c,feediﬁr%g s(ﬁgti on located in the bOttO{tn rrgnber and e>itendi ng . upri ght
from t hel®®tt FA hertBefroB dherda wadh ARG 1§8s Of r EBE B3 St SHRP 1¥cPPEI g t o
claimb5, wherein the cooling section conprises: a) a cooling wall formng a
si de wal towardhtheoi R peT et ¢ b fttHee Ea5a8dPPAXSP e Snpodiegsenander and
extending to the bottom nenber; 10 b) a cooling fluid flow circuit forned
on an oudestpeeinpheird mediace22df ishe apdtaiesto hasldwengi ndf t dust §G)as to
circunscri be the tower main body; c) a cooling fluid jetting pipe disposed
in the cgebbookdd s thewgais' Gudpifyorpipat td,N@ s t6eQAPY fdMidn inner
circunferentially of the tower main body; 15 and d) cooling fluid jetting
slits defj i i fhuid.tlo iqrcuit calang i eri phery of
t he cooﬁ%glep\(/j\n/a% {]a.‘f t}sl%?ee%aﬁgé g}ég % \rélegt(ﬁ]%gb%‘(gv\éggag récf?%?ettg Jc’?@i m 5,
wherein the copling section conprises: 20 a) a cooling wall formng a side
wal | of }h%"‘b%ftom portion of the exhaust gas deconposi ng chanber and
emendi ng to the bottom nenber; and b) cooli nlg fluid jetting pipes disposed
al ong the coolThg ewhpussrepettrieddrascooVengl fisus biléifngihpareneyded of the
cooling wall. 25 8. The exhaust gas treating tower according to claimb5,
further wotiprilbinmyy dusti eédiong ngalh eaxtsertdi g werisioed |y plovwadatgl gffrom a
| ower edge of a lining nmenber defining the exhaust gas deconposi ng chanber

SO as t QiGRVEr (RRrEBPepiPeEti §Papédt het i Nk rRANEPNEEY L0t hencoghing wal | .
9. The exhaust gas treating tower according to claim~, further conprising

30 dust {xﬁ‘&%‘é'i@&@%%ghﬁ%yfr% ?}F&eéi'd'e”%‘l?r&f QHeOE?'{]t}L%tIBWbJPr.
intermttently jetting an inert gas froman openi ng of e dust renoving
means orjented parallel with a ceilin 9 June, 2003 : ortion of
Che oxhalidtt t5ab e de LBriTbs (Hig] EhaRBaR DA8Y Fhe XhAISE ¢3S (Huaek HF Tover
according to claim~, further conprising dust renovi ng neans di sposed at
t he bot tromepof tihent bird ldar stonem dwimeg it &2 b t2ehs (e 1jteu PR hb eit Weeetn gas
from an opening of the dust renoving neans defined in a | ower portion of
the 5 gaheslpply odpe.of the inner wall 1c of the tower main body 3 and

~

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



11. The exhaust gas treating tower according to claim5, further conprising
~a cabi net accommopdating the tower main body therein, the cabinet being
provi ded with bearings, and shafts outwardly extending from opposite
lateral sides of the exhaust gas tr ing tower and rotat @@'Jﬁn’%‘g@@@t ed by
t he bearings of the cabinet. 10 . AFai 9. AYy% AF% A y AFY. A3. A3?. A3. AF% A | . A

YAiSC\ Aéb,ﬁ'—t] Aeflg} fAhl IAﬁ)/ezAledA‘géA"oAf 'tﬁ"eAiﬁA‘nle'r ’ :f’l Ai o'fA¥he%fower main
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cal cal caftpead 488 ey %%% €81 BRBTaAE F S TaRST RERT 6 SPTL AR oS ca caj ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca].cal cal ca] ca] cal ca] ca] cal.calc Cl] ca] cajcalc
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supply pipe 6 is blown into the exhaust gas decomposing chamber

la by the pressure of the inert gas (I) intermittently jetted
upwardly from leading open end (2r) of the second dust removing
means 2b disposed in the lower portion of the gas supply pipe 6.
As a result, the large quantity of dust (G) is introduced into the
exhaust gas decomposing chamber 1la and deposits on the ceiling
portion 1b thereof.

Since the top portion of the gas supply pipe 6 is heated to
such a high temperature as to cause the thermal decompositionof
the exhaust gas (F), the exhaust gas (F), if containing C,Fq4 as
exhaust gas discharged from the cleaning process, can effectively
be decomposed in the presence of oxygen (or air) introduced into
the atmosphere present adjacent the ceiling portion 1b when it
vontacts the leading edge poriion of the electric heater 7 and the
high-temperature atmosphere held at a sufficiently high
temperature in the vicinity of the ceiling.

Dust (G) deposited on the ceiling portion 1b is removed by
‘irst dust remouving means 2a fitted to the ceiling portion 1b.
Specifically, inert gas (I) jetted from the first dust removing
neans 2a having the lower open end 2i and the perforations 2i of

.he peripheral wall is partially jetted from the lower open end 2i
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90074= Idecomposed exhaust gas (F). Such dust (G) deposits on a lower
portion of the inner wall 1c. The dust (G) deposited on this
portion is removed by third dust removing means 2c.
Specifically, the third dust removing means 2c fitted to the
bottom member 4 and having the open end 2h oriented toward the
ceiling intermittently 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 1lc 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,Fg)
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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prolonged.

In the case of the comparative example, in contrast,

gradual deposition of dust (G) in the exhaust gas treating tower

1 narrows the internal space of the tower 1, with the result that

the pressure difference between the inlet and outlet of the tower

1 gradually rises. The SiH, removing efficiency begins lowering

at the 40'® running cycle of the semiconductor device

manufacturing equipment and rapidly lowers at about the 42"¢or

43¢ running cycle. Likewise, the C,F; removing efficiency

rapidly lowers at about the 437¢ 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

>f exhaust gas (F) in the exhaust gas treating tower 1 is caused
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member 3a and gas supply pipe 6 also damage, it is necessary for
the internal structural components 45 to be drawn out of the
exhaust 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 L tio¢, theu 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 23 spanning

through the trestle 120 so as to be held in a slanted or
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members 10a.

Thereafter, the anchor bar 25 is removed to cause the
exhaust gas treating tower 1 to rotate to resume its 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
downwardly from the top of the tower main body 3. When this
embodiment is subjected to maintenfiince, 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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IlO%K&I 0)- )I)kgccn@hng to the present invention, the electric feeding
section of the electric heater standing upright in the exhaust gas
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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If the exhaust gas treating tower is provided with a

cooling section, the tower not only exhibits the foregoing cooling
effect but also enjoys an advantage of effectively cooling the
bottom member by means of the cooling section.. thereby
effectively preventing dielectric breakdown at the 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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portion of the exhaust gas treating tower can be drawn out of the
cabinet with the tower being fixed in a slanted or horizontally
laid state thereby 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 1intricate 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 1n embodiments without departing

from the spirit and scope of the present invention as defined by
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2. The exhaust gas treating tower according to claim 1, 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
15 portion of the exhaust gas decomposing chamber.
3. The exhaust gas treating tower according to claim 1, further comprising
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.
20 4, The exhaust gas treating tower according to claim 1, further comprising a
cabinet accommodating the tower main body therein, the cabinet being providing 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,

5. An exhaust gas treating tower for use in exhaust gas treatment equipment,
25 comprising:

a) a tower main body defining an exhaust gas decomposing chamber therein,
the exhaust gas decomposition 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

30 cooled by the cooling section;

c) a gas supply pipe extending through the bottom member and standing
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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 body;

15 and

d) cooling fluid jetting slits defined in the cooling fluid flow circuit
along an inner periphery of the cooling wall.
7. The exhaust gas treating tower according to claim 5, wherein the cooling
section comprises:

20 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

b) cooling fluid jetting pipes disposed along the cooling wall for jetting
a cooling fluid circumferentially of the cooling wall,

25 8. The exhaust gas treating tower according to claim 5, further comprising 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
periphery of the cooling wall.

9. The exhaust gas treating tower according to claim 5, further comprising

30 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



10 10! 1 $109%&' ()-/!1$10%& ()-/!1$10%&' ()-/WI{WU3PvKk ! L %0%<& ()-+! cL
UWOUR<& ()-+ &L YWO%<& ()-+! L %0%<& ()-+!,L %0%<& ()-+L

%WMOY<<& ()-+{Q "} WUHAPVK' ! 5$10%&' ()-!1L %M0WE&%& ()-+ &L %0%<& ()-+! BL
YLOYR<E ()-+! (L YA0%<& () -+ "L YAO%UR<& ()-+}uT2k! L$10% (Vg june 2003
L$10%m&N&' () - 10%& ()-"910%& ()- 10<< 10<<

10<<! 5$10%<<&" ()-! $uT2k! L$109%&' () - -45 -

L$109m&N&' () -109%&' ()-"L10%& ()--10%& ()-!L$10%s& ()- Nornmal" "Headi ng

- 13]c¢" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading

63] c" " HepelidtOofBE exhause@ddi RBodBdsing cidedstrng 93] c” A "Defaul t Paragraph Font
d!'5', -27=CCHM SX"chnt znF3UH\ e7Al $ ™ $&(*, . 02468: <>@BDFHILNPRTVXe% 3K;

* BSIPX\ @ qy 60K 7f ~BINy xhaustvigatreating tower according to claim 5, further comprising

1" =$z9&B(r).8* X+, - T/ 0- 2\\Ba4>56) 89: =>0@\BC<EFGCl zJK3 2(=ST. YZ[ >N | aM
pedt { k2miBBF B AR T ERT SERESe) 15 CERI VR L e dv SRS R pgrEenty frihe
" HEU& ()ahHnert /§Q§Lﬁ@ﬂ15‘§17 ning of the dust removing means defined in a lower portion of the
<=>7? @\BCDEFGHI JKLMNOPCR UV\KXYZ[\]"_ abcdefr ghi j kIl mopgr st uvwxyz{|} ~6Ti nes
New RoTrargas sapmdppiricer New'h Root EntryWr dDocument
| " HSUR' () *+, -.{.0123456789: . , . . -
< GBCDEF G L MNCPCHORSHR B85 2 PRE MR TR B s Cehee popsing a
" #$9& ()cabinet bR @ARS: the tower main body therein, the cabinet being provided with
<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ |~ " abcdef ghi j kl mopqr st uviwyz{| } ~
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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