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EXHAUST GAS TREATING TOWER FOR USE IN EXHAUSI‘ f'GAS_‘-
TREATMENT EQUIPMENT AND ELECTRIC HEATER FOR USE :

IN THE EXHAUST GAS TREATING TOWER

A

. BACKGROUND OF THE INVENTION -
" o F'iel.d'of the 'I_nre-ntic'n”' R
| T'h'.e p-r'ese'nt inventicn.'relates tc an’ eihau.st g'as tr'eating S

__'tower for use in exhaust gas treatment equlpment for treatmg

s _' . "exhaust gas. produced in: the manufacture of electronlc c1rcurts".'
S "Is.,u.ch'_.__a_s_ "‘lslem_llcclnductcr __.dev_lces_ and_._'_hqlurd | c._rySta_l -'_dls'p_.lays.,_:f
na’rfticula‘r.l'y in cleanin'g p.r-cc'es.s'and etchihg pro'ces_s t'h"er'e"of,-: .and' -
. -'_.t.o. an electrlc heater for use in the treatmg tewer
. .;Descrlptxon of the Related Art -
- In the semlconductor derxce xn'anufacturin'g- pr.ocess,
Co semlconductor detwe man.ufactunng”equrpment .such as a’ CVD '
__ _",typxcally. operates as‘foll.ovRs R Depos1t10n of deposxt gas such as'
' SIH4 (a dangerous gas that 1s toxxc to hu-man body and explosrve)'
'. '_--* purglng of resrdual SlH4 gas from the CVD chamber thh
L '.'mtrogen - cleamng of the 1ns1de of the CVD chamber w1th a o
cleamng gas“such as C F; (a g-as that is harmiess but has a'j
: 'greenhouse effect) - purglng of the cleanlng gas from the CVD
fchamber w1th mtrogen Thxs operatxon cycle is repeated
| .Arnong”g”ases for use 1n.clean1ng such a CVD charnber, ) _
_-there are perfluorocarbons representatrves ot‘ uvh1ch mclude CF4,:' R

' 5CHF3, and C Fe abbrevrated by PFCS Perfluorocompounds free'.-",'
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" of carbon such as NF;, SF,, and SF, are aiso abbreviated by

PFCs.

PFCs, such as-CF,;l and C,Fs, are incombustible, and it is

" not clear whether or not 'thefse"compounds, per se, are toxic to a

human body:; at least they are not known to have an acute or

subacute toxicity. When these compounds are emitted in the
- atmosphere, they remain unchanged in the atmosphere for a long

time because the compounds,_pe'r se, are stable. It is said that

tlhe lives of CF, and Cst in the a;m_ﬁ_éphere_ ﬁp to_their'_cdmplete
c'onsumpti.on' thereof are 56,000_ yéars.' ;nd 10,.000 'year_s,'
resp'e.cti\"'el).f. o F_'ul:‘the;', the: -giobal.'_ warn'n-i'x.x_g. l'c?)e.i'fi'c.ie_nt..s
(compared with CcO, éssfxm.ed 1.) lof Cf‘, and CzF; after lép_se.' of 20
years are 4,_400 and 6,206', res-pec'ti-\.}ely. Thus, lt_he.s".e co'm_;:).(.)'ur-_xds l. '

involves problems that must not be left unsolved in terms of

g'lobal- énv_iro_nx'n"ent" and, accordingly, it is _d_esired_thaf means for

mak.i:ng-PFCs -such'a's _CF,, énd C,F; h'a.rmlless be estab.li_shed._

. qu}gver; it is very diffic_ult- to lmake such_ P.FC'.s. hax_'.m.less
with a decompoéition pfoceés reliéd- updn éimple the.rxlnall_ '
o::.iﬂation b'eéaﬁse the C_'F"bo'nd _of su.ch a-PF'Cs éé CF;, CHFS_,_ 'or.
Cng is very stable (the bond .energy of the C-F bond is as l-'arge as-
130 kcal/:ﬁ_ol) and hencg is difficult t6 décomposé.

Though. it is_ possible to '_make C.F, harmléss wi.th ‘a
decdmposition process relied upon simple thermal oxidation if
the flow rate of.the gas to be treated is limited to 250.1_iter/mir_1 or

less at a treating temperature .of 1000 C because the
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'decomposition of C,F, is achieved_if the C-C bond 't-hereof'is

cleaved, decomposition of CF, requires that'it_s C-F bond having

the largest bond en.e.rgy ‘be cleaved and that the tre.at.ing

temperature be raised to fall within the range between 1400°C
and 1500C if the foregoing gas flow rate is unchanged. -
Fig. 15 illustrateé conventional exhaust gas _treatmen't'

equipment 100 for decomposing- an exhaust gas containing

perfluorocar'bon"s .oi' p'erfluoro'com_pounds produced from

‘semiconductor device manufacturing équipment. The exhaust

‘gas treatment '-equipment - 100 - inclludés' "an -exhaust ‘gas

decomposition" reactor tb,w_er 101 having an exhau_st gas

decomposing (_:'hamber 107, a -front'.s'crub_be'r 109, a rear scrubber

110, and an exhaust fan 111. - The etjuipment' 100 is‘x'nad'e._ v,ery'_

compact for use in a clean room. An electric heater 102 is used

in the equipment 100 to cause decomposition reaction of .e'xhaust_

gas _(F) to proce'ed.' ~As described above, th_e"trea-tin'g

‘temperature at which the exhaust gas ﬁfoduced in the
semiconductor device manufacturing process is subjected to

| thermal decomposition needs to be as high as 1400_-'1l500°C. _

Ho.w_e.ve'r, it is nearly impossib.le to use the heater 102 for a
lpng_ time at such a high' tempe_rali.;u're because the temperature of
1460-1500t is nearly a limit tenﬁperature the heate;' 102 can
withstand from the viewpoint of its physical properties and is
likely to cause dielectric breakdown to occur a.t an electric

feeding section 105 and at an insulating member 106 surroﬁnding
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the same.

In the conventional equipment 100 shown in Fig. 15 the

heater 102 is disposed as vertically extending from ceiling 104 of

-the exhaust gas decomposing chamber 107. Heat generated from

the..heater 102 rises towaf'd the ceiling 104 of the exhaust gas

decomposing' chamber -_107. and, hence, the ceiling 104 .in which

the electric feeding section 105 of the 'elec.tric heater 102 is

located is heated to the highest temperature. As a result, the

insulation of the electric feeding'section '1_05 requiring a high

. insulating property as well as that of the ilnsulat.i'ng member 106
_suri‘oundi'ng ~ the (_alectfic  feeding . section. 105 '_beco-mes

'substant-iall,y lowered, which may cause short-circuiting to oé_cur

at the electric feeding section 105. Another problem associated

with the conventional equipment 100 is that when the electric

heater IO2 e'xtending vertical_fy downwardly from t'he'ceili_ng 104 .

of the exhaust gas decomposing chamber 107 is continu_busly used

in such a high temperature atmosphere, the-he.a_te'r 102 gradually’

grows longer due to creep or a like phenomenon and, eventually, -

a break occﬁr_s in the heater _1.02. -

| The .inte.rnal volume 'of_ fhe exhaust gas -décomposing
clham_ber 107 is ﬁot \}ery large because the e'quipment 100 is made
compéct a's" d-esc'ribed .ab'.'o{'e. '('.)n'the other hahd, t;he electric
heater 102 is a sténdardized prodﬁct, which, in general, _is. not
desigﬁed to match the exhaust gas. decomposing chamber 107.

Accordingly, the shape of the electric heater 102 is a bottleneck
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in designing the equipment 100. Stated otherwise, the

manufa_cturer demands that easy m'anufacture. of thé electric
heater 102 tailoréd to the.equipment 100 becomé pbssible on the
ma_nufgct'urer side. |

There exist thé foll_owi.né additional pr'o.'blen-ls. When ti:e _
electric heater_,102 is used as 'extendi_ng ver'tic.:ally downwérdly

from the ceiling 104 of the exhaust gas decomposing chamber 107,

‘the leadihg edge, or lowermost edge, of the electric heater 102

generates heat of the highest temperature, which ascends toward _

the c_eiling 104 to form a high-temperature atmosphere near the

lceiling 1_04'és'l_de-scri.b'et'i above. On..t}.l'e othgr haﬁd, the ekhauét
gas (E) is -introdu.ce.'d into the e_xhau.é-t .gas decompOsing chamber
107 from thé .bottom pf the chamber 107. "Ifhe exhaust_gaé (F)
thus introduce_d is a low.-texﬁperat_ur’e gas contain'ing...ﬁrlat‘er
because 1t has been scrubb-e_d with wa.t'e'r by_file front s_crub.b.er.
109 locatéd u'p"strt'eam of the'eq.t.zi_p.mer'lt 100. | |

Since this low-t.elmperature _exh.aust gas '(F) first, cor_ltalcts
tbe leading edge portion of the electrié heater 104 reachi.ng the__-
highlestl ten.:_.peraturé_ .an.d then ascends fowa_'rd. the -céiiin_g, it is .
re-_qili.red that the ldw-temp_erafure exhaust: gas (F) be héat_ed to
its decémposition te_mperétur_e instantaneously in att.empt fo

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
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desired decomposition reaction to be achieved. Even though
thermal decomposition of the exhaust gas (F) is intended to

proceed in the high-temperature atmosphere near the ceiling 104,

the temperature of the leading edge portion of the electric heater

102 needs to be raised higher than 1400-_1500°C in order for the
temperéture of the high-temperatﬁre atmospheré to reach 1400-

1500°C. In either case the electric heater 102 has to bear too-

| much a burden.

Since_a greater load than nécessary 'mulst be ixxi_poseﬂ on
the eléctﬁc hea:t.er "1.02 to décompose. -.the -'.-l(.)w-.tempera.t.ure
gxhau:s:t'gas (F) as (iescribéd a.bové, t.he lifetime of th.e heaf;e'r 102 -
is c(.;nsid_era;l.)lyﬂ s'hé-rtene.d, while_at the same time the heating
ener_gy. cost incré_ages. | | | |
| - In adaifion, a. lafge_ ‘quantity .'of depoéition ._of .'d.ustl_
contained ':in_the exhausi_: ga.x_s. or resulting from th.e -th'erm'all
decomplos.ition_ of the éxhaust éas w_if_hin t-hg"'e.x':ha.ust ' ga.s

treatment equipment is problematic. - Such dust deposits

everywhere within the equipment a_nd'gfadually narrow the

internal space of the equipment. -The.n'arrowing of the internal

space of the equipment due to deposition of dust not only

' significantly affects the thermal dééompdsitior_l. of the exhaust

gas but al_so may'lead to an accident.
Since frequent maintenance of the eq'uipmeht is necessary
within a clean room, the maintainability of the equipment in

practical use is very important. The electric heater, in
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pax"tic'u_l:.ar'., det_eriorates heavily due to a high load iniposed
_thereon-and hence is'_freéuently_replaced with a new one. ._Whe_n
conéideration is given on the height of the ceiiing of a clean room,
which is low in general and the .hei.ght at whiéh _the electric
heater is removéd for replaclelment, the height of the equipmént .
.is limited naturally. |

A'ccordi.ngly, it is a first o'bject .of _the present invention to
prdvide an éxhéuét _gaé tféating towél_r for use in exhaust gas.'
treatnient_ .eﬁlu.ipmeﬁt' ‘which is .;c_a'pa'bl'e ‘of._ .e.r;suri_ng' suf_ficient
insu_latic.)n. arﬁund .the electric feédin.g'h'selcti.on of .an elecf;'lric'
he.at.elr. used in an exhalust ga.'s decomposing '_ch._ar_nb'gr' for causing
an (lex_haulst gas produc.ed in th.e-:xr.uénufa.ctu_re of semicoh.dluctdr

devices to be thermally .decdmposed at a-high temperature while

- reducing the load imposed on the electric heater in an energized

state.,-.a.nd which is capa.blle of'mini¥ni"4i_ng a heat loss.

A.second object of the present in‘v'er_it_ion is to provide an
electric h‘éater _t'halt can be used with ease unaer_ _s1.1ch”' sevére'.
con'.di_t'iqn's. | |

A t.hi'r-d'object of thé'present invenﬁon is to prov'idel an
exhaﬁst gas tl_'_eat'ing tower havin.g. a sffuctu‘re for :preventing
dust. ffom depositing V\lrithin the tower over a long time.

A fourth object of tﬁe present invention is to providé én
exhaust gas tréating tower .h'avin.g é. structu.re with a superior

maintainability.
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‘SUMMARY OF THE iNVENTION

According to one aspect of the present invention, there is

provided an electric heater comprising: a plurality of electric

heater units each having e_ledtr-ic feeding sections’ at opposite
ends thereof and a heat generating section extending between

the electric feeding sections; and an energizing bridge me_mbe;

| formedl of a same m.ate._riall-las' th_e_ he.lect_ric feediﬁg sections and

spaﬁﬁing.acrdsé ladjacer-xt electric feedi'ng_ s.ections.l.ocated on one

.s.ide,.whereinli | |
lthe é.hergiz'i,ng -b.ridge mem‘per-defines fitting hole.s ea(.:h'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'adja_cent 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

fifting_ hole and the electric feeding section fitted therein.

- With_ this construction, _the. plui‘al-ity ‘of electric heater .

u.'nit's can i)e connected to each other th.rough the energizing
bridge member defining the fitting holes and, h:ence, the electric
heat'er'. can be ta\.ilore.d in size to an exhaust gas decomﬁosing
chamber. Thus, the electric heater of the present invention is

very convenient for use. Further, since the energizing bridge

member and the electric feeding sections associated thereto are
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bontli.ed to eat_:h other by f.illi.ng the cléé:‘aﬁce between each fitting
holg '.a_nd the _'e_lect_ric. f-eedi.ng sectién fitt.ed 'therein' with the
ilnorganic édhé$i§e fdrmed from the same material aé the electric
fee.ding.sec’_cions, el_e'ctric colr.ltact'b.et'wée.n thé .energi-zing bridge
.member' and the electric f.ee”din.g sections associatedlthe_rei.;o 'is.'
e_n_sured__.despit_e their .clearan,cé f_it'rel.atidn. to each other and,
he.n-c(.-:,__'no '.troublé occu_r's'. i_n energizing the electric h.éatelr. _It.is.-
tb'bé' noted that the .electl.'ilc heater oflthe preégnt invention cén :
be used in decoxlnlp_qsition of a cor'roéive ahdléx;'é#blo#i'\ve ex'h'lau's't
-gas resulting frém't'hl.e manufac'tu-re' of semic.lbnductbr t'le'v'ic.es 'és o
wéll as in. a p..art relqui.ring' a_h.'.eleva'ted.te;nliera-.ture a'é .high as
about.1400°C. | B

A.(_:ct')r”di'ng to another 'asp'e.ct'of tlhe' -p_r'e_serit invent.ion,_
fhere is pl;ovided an el.:h.aust .gas. treé.ting -t_owef for ﬁse '.in
.exhaust éas tre_afment equipment, co;ﬁprisiggi o

- (a)_a-fower main l;ody d,efining_axi exhaust 'gas decémposing

chamber'tﬁerein; |

(_b) -a bot.to.m member fitted to a bottom pox.*tilon of the tower
main boi_iy'; |

(c) a gas supply pipe extending f_hrough fﬁe bottom méniber
and standing uﬁright in the tower main bod.y _for. intfodtz_cing én
'exhau_st"gas from. a lead_ing end thereof into the exhaust éas
~decomposing chamber; and
- (d) an electric heater having an electric feeding section

located in the bottom member and extending upright from the
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bottom member.

~In the exhaust gas treating tower of the construction

defined above, the electric feedin‘g’ section of the electric heater

disposed in the exhaust gas decomposing chamber is located in

the bottom member fitted to the bottom portion of the tower main

" body. _Sihce__the bOttoxh"portion of the tower main body is heated

‘to a temperature lower than that of any other portion in the

tower main' body, the bottoni member. is kept at,é relatively low

temperature even when the temperature of an upper part

(_ce_iling.)'_withi'n'the tower main body becomes h"igh'.--- Further,
since the 'gés sup'pl_y pipe:'for allowing exhaust gas to p'a_ss
therethiough extends through the bottom .m-ember,' the bottom

<

member i_é deprived of heat by exhaust gas p‘assi‘ng. through the.

‘gas supply pii)e and, according.l.y, the tem'p'er.ature 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 pfeheated 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



région with its tgrﬁperat_u_re ri'sing due to preheating. Unlike
-the_ prior art config_ufeﬂ' to bring low-temperature exhaust gas
into contacf with a 'hi_gh.-temperature_.port_ion of the éléctric_ -
heat'er,. thér.e _.i_s 'no“.neetli..- to 'imp.ose 'an_u excessive load on the
electric_he:.at_er.and_: h'enc.e_,_ the elecj:r_ic heater can. enj';y a largeI&
'_prolonged '.llifeti:_me.' |

- Preferably, .the ._éxl}au'st ~g’la's. _tr'e_atihé | tower fufthef N
clompris'es .dluétf. Ire.m_o_ving"z'x.ieans .dispo.se_.d at a éeiling- ﬁo'rtion_o.f
the t'owler f.oll.r i."ntérmitlteni.:ly je'ttin'g aﬁ_i_nert ga'_s' fr_om'an openipg'.
o.f.th'e.. dust removing .lm-eans oriented parallel w1th la“ce'iling'-_
portion. .o.f-_the"éxha..usf 'gasj.éecomp_osir_xgl ;:ham.b”er.'

A;t.ernativély,. the exh'au's't gas treating-tow'er' may further
.compr'ise dust'removin.g -ﬁie'an_s dfsp_osed at'é _bottsm portio_ﬁ of
the tower for i#term_ittent_ly jettin'gl.a'n inez:'-t.'gﬂa's from aﬁ Openiﬁg
of the dust removing means defi_ned in a lowef portion.of the léas’
supply pipe. - |

Dﬁst .c_o_nt.ained ix'l_.the exhaust gas and dust re"s'ulting from
thermal deéomposition of the exhaﬁst'_g.as' are very fine ..'and
d'epo.si-t.e_ve.rywhe're -within the .exhau.st.g_'las 't_reating tower like
fluff.. Dust thus déposit'ed gradually nar_x;ows the internal space
of the fower and, even.tua'lly, impairs the function of the tower.
D'eposition of dust within the exhaust gas decomposing chamber
is particularly serious. For this reason, the dust removing
means is provided for intermittently jetting ar_t' inert gas into the

exhaust gas decomposing chamber, particularly toward the
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.c'eiiing of the chaﬁibef o.'r into the lower por'tionl of the gas supply
pipe .m-r'h'ere' dust is easy to deposit, fhell'_eby.removing. deposited
dust 'a.way by blowing. The provision of such dust rem.o.vixllg"
ﬁl'eéns makes it pos_sible- fo pfolqng'the 'mainfénaﬁﬁe I.interfzalxl..
signif_icdnt.:l_y-.. | | |

| l'I.‘:he iﬁert.'gas is -inte'rj'miti_:ef;.tly .jeflt.ed bgcatise 1t is
_ p.ossible:_to_blqw duét off e_fféctive_ly .with a hilghl. présspre-_ o.f't.h-.e_ :
ine.rti.gas. upon j'etti_ﬁg a.n'.d 'bec_au;e _th'e. am_.oun_t. of the inert gaé
can be 'sa.ved.. | | |

In a préfgrrea 'émb(-)di_m'éx.xt, t-he_.e_x.ha_l-xst_g_a's I__treating'-téower'

fll.x.'tfiér.cé.mgari.'sés.a 'caiaine_f '_a'-c'c'.oz'r_xmo_da.t'i'.n'g the.tév;er maiﬁ b_ody.
therein,_.th.e..'éabi'n.et lbe.i.n_g.-provi'd_ed.- with Béarings,_ 'a.ln.d.'_shaff:s_
qutﬁa_rdly_ .e.xlt.é-nd_ing .i‘r_om"op._pos:ite' Iatéraj sxdes of t-he g#hausf' ,
gas treéting _fovyer and ro,tata_bly sup-_por-ted by t.he begiings o‘f the
.cébinet.-l o | o N

.I_n_‘.this arra'ngement. the e:ihau_sf gas t're_atir.lg-. t-o_'wér 'isl
pivotally supported in ;l:he" cabi.ne.t- énd hence can be -laid
horizontally' or slanted w.heln an inféfnal'structufal .t:omponent
fitted with the electric heater for examplé' is to be repl_at_:ed vﬁth
a new one or tb bé repairea. - When the exhéust gas t_réating'
tower verticéliy sﬁpported within the cab.inef is laid ho_r-izontalfy
or slanted, th'e.top' or bottom of-th'e tbwer can be drawn out of t.he
cabinet and fixed, whereby it is possible to easily remove. anl
internal structural.component-out; of the tower or insert it into

the tower from the side on which the top or bottom of the tower is
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drawn out of the cabinet. Thus, this ar’rangeme’nﬁ solves at a
" time the problems essential to the prior art such as operations at

a 'high place, the ceiling of a cl'eén room too low, and very

difficult removal or ‘insertion of an internal stru_ctu;ral'

'component from the bottom of the ex'haust gas treating tower due

to intricat.e' piping in the cabinet or the ._c.dmplicated structure of

the cabinet for accon-lm'odatin_g,th'e tower.

- Acé_otding to yet another aspect ',of- the present invention,

there is provided an exhaust gas treating tower for use in

exhaust ga_'s'tr'eatm.ent equipment, c‘omprisingi.

' _- (a) a tower main bod.y 'defi.ning an,exhaﬁsf gas d.ecompos_i'ng' -

chamber therein, the exhaust gas decomposing chamber having a
bottom portion provided with a-_coo_lin'g section; .
(b) a bottom member fitted to a bottom portion of the tower

~main body and cooled by the cooling section;

~ (c) a gas supply pipe extending through the bottom member
and_ standing upright in the tower main body for introducing an

~exhaust gas from.a leading end thereof into the exhaust gas

' decomposihé chamber;: and

(d) an electric heater having an electric feeding section .

located in the bottom member and'extend,ing 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
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| Bo'ttom _me;mbef 'Iby means of the c‘boling section thereby
| e_ffectively pfevenfing d_iellectl:ric:.., breakdown: at the electric .
feelding' se;:_tion and at a poftio'n surrouﬁdiﬁg thé_elec'tric.feedi.ng
sectién. The cooiin_g se'ct.iOn' may com.prise a. cpol_aﬁf: flbw.' pipe
disposed inside _olr outs_ide t.he.bottom m_emiaer,__or aﬁ'indirecf
.coblihg jacket (hot sh_bwn) fdr_med on the outer. periphezjy of the
bo.ttom:_'port.ion'of the tower main bbdy; or a dire(_:t'c_do.ling:.ja(.:ket :
to be dgécrib_led_ below. The (I:oolinlg- fluid '_t;.sed_ in the ':cé'oling'
seét-ion_nﬁay b_e ainy. one of valrio.us 'co:o'la.m't;s'u.ch as.wa.ter. |
'.I‘.he _cooii.ng. séétion prgfefabl&_ponij;fisesi :
(-a)..a':c.oo'ling wall forlming'a';si_de. .wall'bf.t.he'- bottom-lpo.r.t'ion"
" of the -exhaust gas cllclalcém'po.sing' chambef ahd e#fendiﬁg- to the -
_bot_'t'o.m' member; IR - o |
| . (b) a cooling fluid flow ciréuif; formed on a.n outer .
'pefiphgral_ s.urf.'ace .-of-the' 'ex_hé._us_'.t gas tré.ati.r.lg' towe.r. 50 a.s.to.
circumé'crib_e'-"the tower ma’inl body:.
_ (c) a _c.o‘oling flﬁid jetting ﬁipé' disposed in the cooling fluid
flow circuit _for_j_étting a _é_oﬁling _flui'd. circumferentiaily of the.
1-;ow.e-r #;ain; and.
' .(.d)'coo'ling".fluid jetting slits defined in the cooling fluid
flow circuit along an inner periphery of the cooling wall.
Alternative.ly, th.e cooling 'sec't.ion may comprise:
(a) a cooling wall fprming a side wall of the bottom portion
of the exhaust gas decompb‘sing chamber and extending to the

bottom member; and
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(b) coolin.g fluid jetting pipee_disposed alo'ng the cooling
wall_ fol- jetting a cooling fluid circumferent'ially of the oool.ing
wall. |
Unlike an indi_rect'cooling j-aoket or a coolant flow pipe,
~ the cooling _eection of.'the di.relct cooling jacket t&pe allovne the.

cooling fluid 'jetted from the slits .formed. along ,the inner

-perlphery of the coollng wall to be dlrectly exposed along the _‘

-_1nner per1phery of the coohng wall and to be formed 1nto.a
hel_lcal_ _c0011n_g layer to flow.down thnout splashing. _Thzs"
ar'rangenle.nt 'eneures_a hlgllexf'coo.l_lng effect a_nli_-hence greatly.-
.co.nt'ribnte's to..p.'rol';ec.tion'of'the_ electnio .feedlling "section:'aghai'nst
. dielectric breakdown.: | E

""l-‘h.e exhaust 'gas': l;l-eatinlg..tlower' 'acco.'_rding.t'o_ the :tlxird .
aspect lof-lthe' pre'sen_t.in_\.rention may fulrt_he.r ooinprise a ehielding '
.w"all e:_cfending"_ V'.ertllically -downwar_dly from_l a_._llowel-‘ ed'ge_ of a .
lin.ling mexnb.ez_' defining the e:llllaust gas. deconlposing chaz_'nb_ler so
as to cover an npper portion of the inner.peri.ph-ery.o.f the c_oo.ling
wall. | o

The vertically' _downwar.dly e_xt_end_in.g-. s.hieldilng wall .
'shields_' vapor resulting from heating of the cool.ing -fluid
helically 'dro.pping along the inner peripheral slope of the cooling
wall .thereby inhibiting wvapor to -enter ' l;he' exhaust. gas
decomposing chamber, hence, preventing the vapor from
interfering with the therm.al decomposition of the exhaust gas.

Though the possibility that rising vapor of the cooling fluid
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generating. in the éooliﬁg ~section enters .the_ - exhaust gas
degomposi_ng ch.a;nl;er is low because a down-flow is always
préserﬁ i_n. fhe exhaust gas 'decompésing cham-bex;_ due to
discharge of tﬁe gas from t._he' chamber _thrpug'h a gas dischar.ge
port defined in the bottom. of thé chamber, the provigion_éf the
. .shield_ing wall makes it po's'siblle to e-li__m'in'ate éﬁch possibiiity.

Preferﬁbly, .thé e#haust gas tréatin'g towér accordir_lg_ to
the third aspect of the pré.sent 'in‘ventlio.n furi;her'.com_prises dﬁs.t_
'.removing' 'm'_ean's 'di_spo'sed at .a ceiling portioh of the tower for
in_t.;grn.l-it.t_eni.;'ly' jetting an inert gaé' from an-'oﬁe_ning of thé dust -
. removing'.me'ans oriented p-érallel wilth'_a. ceiling p'or_tio'n. of the
'.exh'au.st. ga.s.'dec.ompoéin"g '-chamber'..' N

Al't-erﬁ_ati.velly_, the exhéust:.gas txeating tower a_f:célrd'in'g to
the i:hird a'ls'pe'c_t of the p.fésént' 'i'nvént'ion 'maylfu.rth'ér comi)_riée'
dust_rein_dving igeané t_iis'ppsed at the'bo.t.tom_porti.on of the ltower _
for interm.i.t._tentl..y jet.ting..an inert gas.' from .an'o_p‘ening pf__th.e'
dust gemqvih'g means dg_finéd in .é lowe'r-x.)o'rtior.x of the éas supply
.bipe} | | |

'T'he. :;Jroirisio'n of sﬁc'l.x dust re-moving_ means makes it_
p.oss.ible to r.emo.\.re- dust deposited witixin the exhaust .gas
(_iepomposing chamber as well as to pfolong the .mair_l.tenance
-'ihterval significantly, as déscribed in relation to the exhaust gas
treating tower according to the second aspect éf the present
invention. | |

In a preferred embodiment, the exhaust gas treating tower -
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according to the third aspect of the present invention further
comprises a éabinet accomm.odating the tower main body therein,
the cabinet being provided véith béarings, a#d shafts ou_twardly
extending from oppqsite laterai sides of the _exhaust gas treét”ing'
tower and rotatably s.upported by the bearings of:the cabinet.

This arra.ng.ement_ ﬁ;akes it po.s'sibl_e f_o lay the exhaust gas
treating tow'e.r _horizoﬁtally: or slant 1t fheréby éllowi_ng an
_ interﬁai strucfufal comploﬁent to be iemoved out qf the tow_er_-(')r
inserfed into the towel; from the s'ide.._on w.hich the tower is dra'wn
~out of the cab'in.et_as_ well as to limit the height of the eqﬁipmeﬁt,
as .desc.ribed-.i_n .'rella_tioxl_x ‘to the exhaust gas treating tower
accor.diﬂg to the..s.e.c;or_xd aspect of thé present in_\}entibn.

'T_hesle _. and otiler objécts_, feéturés_ a..nd. _.att.endant
| advantages of the p'reseﬁt invention will become apparent fronll'_
the reading of the .follow'ing detailed descriptioh of th_e present

invention in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
"Fig. 1 .is a s:chemati_c' se'cti.onal._\.riew' illustrating fhe
configuration'of éxhaust-gas _decompo.sitiqn treatméht e.qt.xipment
as a first embodiment of thé present invention; |
Fig. 2 is an explanatory sectional view illustrati_'ng the :
| configuratio_n of exhaust gas decomppsition tféatment equipmént
as a second embodiment of fhe present invention;

Fig. 3 is a horizontal sectional view of a cooling section of
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the e.quipxhenlt shown in Fig. 2;

Fig. 4 is an enlarg_ed_ fragmen;cary ver.tical sectio_nal- view
.of the équiprln"ent shown i_xi F.ig_. 2; |

‘Fig. b is an expl#ﬁatory '.'sec.tional vieﬁr- illustratihg the
configuration lof exhaﬁst ;g‘a.s__'deéompositi.onltr.eat;,ment equlip.l.nent
as a third einb,o.diment_.of the present ilr.wex.1t'ion;"-

Fizg.. 6 is aﬁ énlargé_d-f;agmentary vertical ls'ec_tior_l.al.'vi.ew

.of the eq'uipmént_ shown in Fig. 5;

Fig. 7 is a front_elevatiorial view, partly in Section, of an -

glectric heater used in .the-'prese.nt inventio.n;'
Fig. 8 is é p__lﬁn view_. of the elect'ri.(-: '.he_alter'._sh'o_\fvn in Fig. 75
- Fig. 9 .is an 'e'xpl“an_atory .sec.:ti.ona.l' viev_v..illl-l'strat.in-g-_-the
configuration of. an exhaust gas. tréating tower _provid_gd with
duls.t r'eimovi'ng._meénls a.cco.rdin_glto the'lprésent-inven.tio'ni

Fig. 10 is an explanatory sectional view illus'tr'ating the

configuration of another embodiment of the ex_haust gas _treatling '

tower shown in F1g .9; |

Fig. 11 i.s'an. explan_ai;ory view_i'llust'rating'a suspension
structu’re_ of .exhaust.;'g.as deco_mpositidn';ltrea.tmen't éguipment
accord.i'rllg to the p.resent _i.nve_ntion;

Fig. 12 is an explanatory'_ view illustréting another
embodiment of the'suspe'nsion éfructure shbwn.in Fig. 11.;

Fig. 13 is a graph of a harﬁ-removing cycle test according
to the présent invention:

Fig. 14 is a graph of a harm-removing cycle test according
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to the prior art; and _

~ Fig. 15 is a schematic sectional view illustrating the

configﬁration of exhaust gas decomposition treatment equipment

acéording to the prior art.

'DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention will now be'déscribgd in detail with

reference to the accompanying drawings, in which like reference

characters designate li'ke_ or cofres’ponding pla'rts throughout .

sevexél views.
"Referring first to Fig. 1 illustrating exhaust gas

decomposition treatment equipment (A) as the first embodiment

" of the present invention, the exhaust gas decomposition

treatment'équipmeht (A) includes various con_sti,tuent-"_units-, '

such as a front scrubber 30, an exhaust gas treating tower 1, a

rear scrubber 40, piping, wiring, g_auges,_axi exhaust fan 50 and a

cistern 60, for effécti-ng three functions:  (a)' -thermal
'd'e'compositio_nl' of _PFCs.,_ (b)._ .cleaningl aﬂd .discharge. of
fl.-uorocompm.znds or removing of the fluorocompounds by fixation,
and (c) removing of other combu.stible compo'r_lents by combustion.
Though these units are shown as spaced apért from each other in
the ;ira-v.vi.ng, ‘they are actually interconnectéd.through"piping
and wiring and integ.ral.l_r.y accommodated in a compact cab.inet 27.
The cabinet 27 is a rectangular parallelepiped that is about 2

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



.comprises a tréstle l120 for'niing the skeleton of the cabinet _'27
and panels 5b fitted to the exterior of the trestle 120, the trestle
120 being formed on its 1nterna1 surface w1th substantially U-
shaped'bearings 29 projecting inwlardly. |

~In F1g 1, the front scrubber 30 .'co_nn-ects | with
semiconductor device mlan'uflactur_ing equipin'ent. thr_o.ugh an
exhau'st: .g_'as duct él. Exhaust gas (F) containing residual gases
used | .in.- the se:miconduc-tor'l.. d.evic.e | monu_facturing- process, _
e.xhaust. éase_s__ having .undor.gone va.ri.ous chemicai r'eactiono
'dnring the mnnuféctnre of'.se'miconductor' de.vicés., purge gn'se's
and the like is 1ntroduced 1nto the front scrubber 30.

Th.e front scrubber 30 either standing on the cxstern in or
located separately from the cistern 60, is connected to the
c1sternl 60 through piping for feeding drain to the cistern 60 :
Roughly speaking, the front scrubber 30 comprlses a scrubber_'
n_iain bo_dy 30a in the form of ; straight tube having a top bortion
connected to the 'exh_a'ust gas duct 31, aiid spray nozzlos .32_
disposed within t..he | s_ornbber .main body 3i)a at a location
-adjaoent th".e top portion 'for spré_ying. a ch'e_mica.\l. liquid _ouch as '
an allkal.ine liquid, 'acid'ic liguid or water. .The' chemical liquid
~thus sprayed is collected into the cister.n 60.

A-oirculating Wator pump 33 is pr.o'vided'betwe'en the spray
nozzl.e. 32 and the cistern-GIO for lifting water. stored in the
‘cistern 60 to. the sprla'y nozzle 32. City water is supplied to the

ciroulating water pump 33 to make up for a loss of water . due to
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overflow from .the ci'_stern 60. Though the cistern 60 appears to
be divi_dedlinto a cistérn 60a on the ex_hau'st gas supply'sid.e and
a cistern 60b on the_reacfced eihaust gas discharge side in 't_he
drawing, thely are con_tinubus wi.th-.each.other at _the bottom.

The exhaust gés treating tower 1 's'_cand.s on the c.is_te.rn 60
or a base ;l. A'lterhatively, the towerl_l'is 'spacéa- s..eparately'
| from’ #he cis’ferﬁ 60 as pi\;ot_ax:llsr éu.s'pendeci. wifhin the cabingt 27
by m'eans of olpx-msi_te. sﬁpport,sﬁaft; 28'outward-ly proje';:ting from
| an upper periphe.rall_ v_i.r'all' of a gaWer..mgin...l)od&' 3, the shaft's__28'
beiﬁg.suppofted b.y_ the béarings 29 inwajrdl& projectiﬁg-from t.he
| cabinet 27 _sé thét the tower .1 can.be he"ld_ in a Qér_tically 'standi_xig.
position (_')'r-a'hd'r.izontally laid position at wh:icl; the loviruef'end
“portion <'Jf.t_he.t'ower maxn body 3.can bé:. &réwn'ou_t 'of_the'cabiﬂet_
27; In thé c.ése v;'here the fower'. main"h.'ody 3 is hel.d: és
s_pspended wilt.hinlthe cabinet 2f5,thé bot.tom member 4 fitted fo
the botton'l_'.porti'o-n of thé tower m'ai.n _.k‘rod'y 3 can be easily
re-moved. |

'With_ respeci: t§ .the structure of the exhausf gas_éréating
j:_ower l.l,.the toWer main body .3 cdmprises a._cylin-dz_'ical.j.ack.et' 3a'
made of steel and a lining mémber 3b formed of a refractory
material. The e;:haust gas decomposition cham'b.er l.a_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 .fittled with

an insulating member 9 is attached to the bottom portion of the
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tower main body 8. In the case of Fig. 1'the tower main body 3
and the bottom member 4 are removably attached to the base 11

by means of fastening members 10 such as anchor bolts while in

the case of Flg 2 the two members 3 and 4 are removably fixed to'

each other by means of fastenxng members 10a such as bolt and
nut'combinations _ The'jacket 3a is formed on its oppos1te

lateral s1des ‘with the oppos1te support shafts 28 havmg a

c1rcular section which pro;ect from an upper portlon of the Jacket

- 8a and are rotatably supported by the respective bearlngs 29

formed on the trestle 120 formlng the cabinet 27-.

A gas supply pipe 6 made of a metal hav1ng superior heat-
res1stance and corros1on resmtance extends centrally of the -

insulating member 9,- and an electrlc_' heater 7 is disposed as

enclosing the gas supply pip'e 6. The gas supply_pipe é.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 circumscrib.i_ng the_gas supply pipe 6.
The hei'ght of the .gas supply pipe‘6 is sam.e as or higher than the
height of the electric heater 7. Acylindrical portio'n 23 forming
part of the bottom member 4 contains the 1nsu1at1ng member 9
filled with a solidified i-norganic 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 t-ower 1. The gas

supply pipe 6 inserted into the exhaust gas decomposing chamber
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la is connected to a scrubbed gas feéd pipe 34 e.xtending from the
ceiling portion of the cistern 60 on the exhaust gas supply side
6Qa cbrinected to the front scrubber 30 or from the bottom of the
scrubber 30. The tower main body 3 has a lower portion
defining a éas diéchargé port 5 cénnect'ed to the reélr scrubber 40
on the downstream side t_hrdu'gh é deco.mposed gas feed pipe 35.
The electric hle_até'r 7 coinprises’ -two of three elle‘c.tricl
h_éatér un_it:.s. 71, 72, .. a.nd_ an energizing Bridge membér 8'cl
. iptercoﬁnecting adjacent end_'s of the electric heatér__units' 7'1, 72,
on one side. Eéch of t:he' electric héater units 71, 72, ..
comp.rise.s a s.olid or h_ollt;w bar formed mainly'o.f silico;i carbide
and formed wi@h electric feeding sections 8% and ‘8b at the -
opp'osite'.ends, 'an.d. thé portion exténding betwéen the elecfrjé
feeding secti.ons 8a. axid 8bl forms .a "heat.-g'eneratin'g 'sect.ior-1 7a.
The energiéing bridge .me.mber 8c formed of the same ma.t_erialt as
the elecfric .feeding'sections 8# and 8b defines fitting holes 8d,8d
in cle;rance fit with the eiectric feeding sec_tions' 8a,8a. The
number o-f_ fitting holes 8d,8d is equal to the numberl of electric
feeding .s_ec.ti.ons. 8a,l8a. c'onnecteldl to the energizing.' bri'dge |
me‘mber 8c. .The eﬁe_rgizing bridge member 8c and the electric
feedi_ng_ sections 85,8a of the electx;ic heater units 71, 72, ... are
box_lded to e.ach other by filling the clearance defined between
each fitting hole 8d and.each eiectric feeding section 8a in
clearance fit with.eac.h other fwith an inorganic adhesive 8e

formed from the same material as the electric feeding sections 8a
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‘and 8b. Fig. 7 shows the electric heater 7 of gate shape having -

two electric heater units 71 and 72 interconnected through the
: energizing' bridge member 8c. Connector fittings 8f are
~attached to other electric feeding sections 8b,8b. |

The-ie_ar scrubber 40 is of a typical configuration.

Briefly, the rear scrubber 40 has scrubbing layers 41 and spray -

_ noz'z_le_s 42..'dis'p05ed immediately_ab_ove_the scrubbing layer 4_1-in
the inside théreof and stands on t'he_cister.n 60 or .iS'ldca-ted
separately from the reabt:ed gas disch'arge side 60b of t_he cjétern
60 ana is_. connected fhef'eto t.h.l;ough piping fof feeding drain from
the r(.ear.scrubber 40 to thé cistern 60. The outlet of the r't-':a:r
sc_rubberl 40 is co.nnected to an exhaust fa_n 50 selrving fo émit
treated gas.to the atmo:sp.he're.

"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 w.atér) in a'spray sta.te s"prayec__i. froxh the spray
nozzlé 32. Thus, dust contained in the exhausf gas. (F) is cau.ght
by fine dr\oplet.s of the chemical liquid and then fed to the cistern
60. At t.he same.time, water-soluble components contained in
the exhaust gas (F) .a.re absorbed by the chemical ligquid and
hence removed from the gas (F). |

The exhaust gas (F) of which the temperature is lowered
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.and which is moistened due to scrubbing at the front scrubber 30
is fed to the gas supply p1pe 6 through the scrubbed gas feed pipe
34. The exhaust gas (F) first contacts the 1nsulat1ng member 9
and cools the same and theu ascends.within the gas slu'pplly pipe 6
while being heated by the ambient temperature. The exhaust
gas (F) suff1c1ently preheated within the gas supply pipe 6 is
emltted from the top of the gas supply pipe 6 into the exhaust gas
__decomposmg chamber 1a. -

Around the top of the. gas supply pipe 6 is located the '
leading edge portion of the electric heater 7 at wh1ch the
temper_a_tur_e is the highest. Since the exhaust gas (F).emitted
from the top . of the .gas 'supply. pipe 6 after 'havihg been'
suffi'cier_itly p.r_eheat.ed -contacts- the leading'edge portion of the
-electric h'eate_r 7, then a high-temperature atmosphere h'eld at a
s'ufficientl'y _h_i_:gh-'_tlem_perature that is lpresent_ adjacent the
ceiling of the exhaust gas ldecomposing chamber 1a, the exhaust
gas (ii‘) is decomposed immediately.

The elect.ric' h.eat_er 7 use’d for thermal decomposition-is
: des_cribed. below in more detail. " Since the ;electric heater 7
stands upright on the insulatihg member 9 located. in the bottom_
portion' of the tower main body 8, the leading edge portion of the
electric heater.7 reaching the highest temperat'ure forms the top
portion of the.heater 7 and the atmospheric gas having contacted
the high-temperature leading edge portion of the electric heaterg

7 stays around the ce'il_ing of the tower main body 8 and hence
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keep fhe temperature of the atm_bsphere around 't.he c.ei'ling
highest. On the other hand, the elecf,ric feeding sections 8b,8b
of the electric heater 7 are embedded in the insulating member 9
located in th_e.b.ottom bbrtion.of the tower main body.'3 where
heat -does.nbt stay and henc.e are not heated very much. As a
result, the insulatiné performance of the insulatin’g mémber 9 is
maintained whereby the _eleétric heater 7 in '(.Jperatio'n' can
assuredly be prevented from short-c_ir;:uiting due to dielectric
breakdowﬁ. | |

In treating the exhaust gas (F)',. it is possible ‘to al_low the
thermal decom-posi'tion of tﬁé exhaust gés (F) to proceed in fshe
absence of free oxygen except a t:ace’ainou-nt of oxy'ge.n'll'ess.'th.an
‘an explosion-lo..wer_ li'mif that i‘gmains u'ncon'sumed_as residual of
oxygen added'in the s.emi'c'onduci;or de.vice'xlnanufactu-ring process
perforlmled by.the sel-n.icont.iuctor aevice .mlanufa.ctu;'.ing gqu‘ipment
without inte.n_tion_all};_'add.ing ogyéen (or air) to thé exhaust gas
(F) in thé exhaust gas decom.posing chambef la. Alte_rn'at'ively,.
it is 'possible to é_llmfv th'e. therma.l decomposition of the ex’hau.s't
.'gas .(F) to proceed in the presénce of oxygen added to fhe
introduced exhaust gas (F) that has be'en.a_'dmixed 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)
i:hus thermal.ly decompos'ed is fed to the rear scrubber 40 where it
is scrubbed and cooled with a chemical liquid such as an a.lkaline

liguid, acidic liguid or water and then emitted to the outside
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atmosphere by means of the exhaust fan 50.
In case that the exhaust gas treating tower 1 needs to be
disassembled due to failure of the electric heater 7 or breakage

of an internal structural componént such as the lining member 3b,

an internal component such as the electric heater 7 can be easily

drawn out of the tower 1 for replacement with a new one or for .

repair if_the bottom member 4 is _detachgd from the tower main
body' 3 by releasihg 't.he .fastt-aning- members .10' or l_Oa.. ' _An
embodirﬁent of a répair’iné method to be e.mployed in sﬁch a case
is-described later.

The 'Séco'pd embodiment of the. present invention .sho'wn_inl
Fig. 2 is described bellow. " The second embodiment is the'same as

the first embddiment-except that the ekhaus_t_'gas tré_ating tower

is provided with a cooling sectioﬁ_12.- For convenience of

illustration, thé different feature is focuséd in the follo.w_ing
description. |

Thé exhaust gas treating tower 1 is formed with .a'cooling
fluid f'lo.w circuit 14 extending ‘around the oﬁtér periphery

thereof, and a portion of the exhaust. gas treating tower 1

situated under the cool.ing fluid flow circuit 14 forms a cooling

" wall 13. The cooling fluid flow circuit 14 is a hollow portion

definéd 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 8. The cooling fluid flow

circuit 14 is attached with a conduit 16 at a single or plural
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points, and a jet pipe at.tache('i to the condﬁit_lG_.is inserte.d into
the cooling fluid flow circuit 14. The leading end portion of the
jet pipe 17 is bent in the circumferential d.il.'ectidn of the cooling
fluid flow cir_cuit 14 _an_d,"hen'ce,' a cooling fluid is jetted
circumferentially within the -coo.li.ng fiuid. flow circﬁit 14 from
the_ jet pipe 17. Downwardly inclined slits 18 that are open as
o'i'iented toward the bottoﬂx member 4 alre._defined bet\fzéen the
lower peripheral ed'.ge.pf fc.he jacket éa défining the coél_ixig fl.uid.'_'
fl(;w c'ircuit.: 14 .a.n.d the upper peripheral edge of the.'cboling wall
13 ovéf_the-éntire _circ.umferenc_e. of the exhaust gas tréating
toWer-],. | | - |

The cooling wall 13 is-'conlstructed of a heat‘-r_els'istantland
corrosion-resistant metai plate and is of a tfui;cated cone shlap-e
tap_ered downward iln t_i:é '. em.quimen_t shown. Though _thé
codling wall :13 may be of a cylind_rical' shape,l it is pieferably of
such -a.:downwardly taper'ed. truncated con'e shapé for. smooth
flowing down of the cooling fluid 20. |

As in the firs..t embodimenf,, the_l bottom 'ﬁember 4. fitted
. with the insulating member 9 t_d be- loéat'ed within the cooling
wall 13 is removably attached to the bottom portion of the tower
"main body 3. Between the cooling wall 13 énd the bottom
member 4 is formed a' cooling fluid sump 21 collecting the c.ooli'ng
fluid 20 with which the insulating member 9 is directly copled.

A cylindr.ical shieldi_ﬁg wall 19_formed of a corrosion-

resistant metal extends vertically downwardly from the lower
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edge of the lining m'émber 3b so as to cover an upper portion of
the inﬁer pefiph-ei& of the cooling wall 13. - An inert gas s_uppl.y
nozzle. 26 extgnds through the 'c_ooling wall 13 until it reaches a
location'beléw the shielding wall 19. Ineft gas (I) jétted fr.om
the inert .gas supply..noizle 26 into the bottom portibn_of the "
exhaust gas decéxﬁposing chamber 1la whirls round within the
bottom portion and is discharged froﬁ a.'_gas:disc_harge éort 5
fbgether with decomposed exhaust gaé (F).

Since the vertically ddwnwardly _e'xt.ending' s'hi.'eldi'x.lg wall
19 is provided an_d the ine.ft:gas .is je'tted ifxto th'é' bottom -por_tion
of the exhauét. gas déco#nposing chlamber .la frdﬁ the injert gas
supply nozzlé 26, vapor resu_lti-ng from heating of f:he-'cooling
fluid 20 heliﬁally flowing down on. the 'innér periﬁher:al slope of
the cooling wall 18 is shlelded by the shleldlng wall 19 and hence ._
is inhibited to enter the. exhaust gas decomposing chamber la.
.Thu's, the therm.al decomposition of the exhaust gas (F) cannot be
impeded by such v.apor of the cooling fluid 20. Though the
pos.sibility that as.cenlding vdpdr of fhe_ cooling fluid 20 ;g.enerated
in the"._cooling 'sectidn 12 enters the exhau-.st gas deéomposing
chamber la is low b.ecau.se a down-flow is always présent in_'the'l
‘exhaust gas decomposing chamber 1a due to discharge of the gas
from the chamber 1a through the gas disch.arge port 5 defined'in
the bottom portion of the chamber la, the provision of the
shie-lding wall 19 makes it possible to further lower such

possibility.
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Figs. 5 and 6 illustrate a .variation.of.the cooling section
12, where jet pipes 17a are dir_ectin attached to the éooling wall
13 along'the circumference thereof inStlead of the provision of the
flow c.ixi*cuit' wall '15 and a liquid collecting ring 24 is provided on
the inner periphery of thé coc.Jli.ng wéil 13. A clga.ran(.:e.a.lil_owing
the cooling fluid 20 to pass therethrough is defined betwel”en fhe
llquld collectlng rmg 24 and the coollng wall 13 The cooling
fluid 20 Jetted from the Jet pipes 17a flows down hellcally along
the inner per1phery .of the cooling wall 13. A portlon of the
cooling fluid 20 paéses through tlh.e clearance and flows further
tliownw'ard, while tfxe re.s-t .i;s_dammed up with the liquid collecting
| _riﬁg 24. .In'th.is case -also," .the shielding wall 19 and 'the. .inert
gas suplpl_y' no.zzleé 26 serve.to:sh_ield' vapdf of the cooling fluid 20
and ihhibit_entry' of vaéof int';o the exhauét gas decomposing
chamber la. |
| It ghou_ld be n;)ted that sincg the cooling sections 12 shown
in Figs. 2 to 6 us.e water as the coo'ling_ fluid 20 and are of_thé
ldirect_cooling jécket tyj)e configured to él_low the cooling fluid 20
to flow aé exposed directly in the b.o.ttom' portion .:oflthé. exhaust
- gas treating tower 1, the exhaust gas treating tower 1 is made to
ilave a sufficient height so that the high-temperature
atmosphere within the tower 1 is not ihfluenced directly from the
cooling fluid 20. In the case where an inert gas such as nitrogen
Oor argon gas is used as thé céoling fluid 20, the exhaust gas

treating tower 1 may have a reduced height as compared with the
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case where the cooling fluid 20 is water.

Instead of the cooling section of the direct cooling jacket

" type shown in Fig. 2, it is possible to employ a cooling section of N

an indirect cooling jacket type (not shown) in which a coolant
flow pipe (not shown) is provided inside or outside the bottom

member 4 for circulating the cooling fluid 20 within the coolant

flow pipe.

Dust removing me'ans 2 provided in the -exha_usf gaé
treating tower 1 a.c.co_rd'ing t.o the presen.t'inven'ti'pn is 'descr_ibéd
below with referénce to F.igé. 9 énd 10. The 'c'eili.ng: portion 1b of |
the tower ﬁain Body 3 is fitted with first dust remo._vi.ng means 2a
compfising a plurality.of i)ipés (thrée pipe_s. spaced at intervals
o,f_'1-2.0°' in this emquiment)' each .havinfg a. lower .. open end

oriented toward the top of the electric heater 7 or toward the

space between the top of the eléctric' heater 7 and an inner wall

1c of the tower'maiﬁ'body 3. Ea.ch of the pipes further defines |
peffor#tion_s '2i. extending through the pleriphera.l wall _of_ its
pfojecting_ 'p'ortioﬁ.' 'l_‘h.e' dust removing _ﬁxeaﬁs 2a ﬁxay have a
leading _('lowe.r) end portion bént along fhé c';ailing portion 1b as
shown .in F.ig. 10. The main object of the duét 'remm.ring melans
2a fitted to the ceiling portxon is to blow off dust deposited on
the c.elllng portion 1b and on an upper portxon of the 1nner wall
lc. Of course, the dﬁst removing-means 2a may have a leading
end bent tangentially of the center circle of the tower--main quy

3 so that inert gas (I) can whirl round along the ceiling portion
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1b.

In .'the case w_he.re the dust removing means 2a has a
léading open end oriented toward the top of the electric heater 7
or toward the space betweén_ the to.p 6f the electrié heater 7 and
‘the innér wéll lc of the tower maiﬁ body 3 as déscribed above, the
dust removing means 2a .is_ capable of blowing off dust (@)
"deposited on thé top of th'_(.é. electric heater 7 and'.on. an upper
porti.on of the inner wall lec. _

The exhaust- _gas treating tower 1 _is further prov_idé_d with
_éecond 'dus_t_ removing me.ans 2b cdmprising é pipe inserted ilnto a
lo.wer portion of the gas supply pipe 6 fof intermitte_ntly jef.ting
inert gas' (I) from the_.low.ex; por.tion of _t.he gas supply p.ipe 6
.toward-t_he upper opéh_end of thé gas._supply 'p'i'pe 6. | : 'I‘he se.qon_d
~dust rembving means '2b' is capablé of blowing off dust (G)
dép_osited in-the gas supply pipe 6, particularly on én'inner_
peripheral surface ﬁf the pipg 6 adjacent the upper open eﬁd
thereof.

The exhauét gas treﬁting tower 1 is still further pro'v.ided .
with third dust rem_oving means 2c¢c comprising a p.lurality of
pibes (three .pip.es .spaced. af intervals of '120° in this
embodiment) extending from the sidé wall of the bottom member
4 attached to the tower maix.l' body 3. Leading end (2h) of each
pipe of thé third dust removing means 2c¢ i.s bent upward between
the lower edge of the inner wall .lc_of the tqwer main body 38 and

the electric heater 7 so that inert gas (I) is intermittently jetted
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between the lower edge of the i-nrller.wall 1c of the toWer_main
'_body 3 and the electric'heater 7 thereby blowing of‘-f dust (G).
depbsited arqund this region.

Ge_nerallly, nitrogen gas is used as the inert gas (D). Itis,
of course, possible tp use another inert gas such as a'..rgon gas as
the .need’arises. Though t_he dust removing means 2 comprises a
pibe, it may lbe of any o_thef gqnstruction without any particular
limitatidn. The tower .x.nain Body 3 is -provided with a n.ozzle 11
inserted through the lp_eripheral wall th_ereof' '-ﬁt a location
- adjacent the ceiling porltio'n'lub for _jétting oﬁ:ygé_n (or air) i.nto_ the
exhaust gas decom'posin.g-chamber"l-a to facilitéte the thermal
decompositio'n .of the .e.xhla_uSt gas (F).

. Brief descript.i.on is made of the operafion of the
embodiment éhown iﬁ Figs.-.'.9 an(i 10 while avoiding repetition of
description. Exhaust gas _(F) _ d.ischar'ge.d_ _' from .the
semiconductor. device manufacturing equipment palsses through
the fronf scrubbér 30 and the s.c_rubbed.gas feed pipe 34 _and is
introduced into the ex.haust -gaIS' decomﬁosing 'chamfaer ‘la.” Inm
- ’Fhe middle of this.passag'e.t'he_e'xhaust gas (F) contacts aﬁd cools
the insulatiﬁg member 9 and is then suffiéiently. preheated by
the ambient tenﬁperature during its ascent within thé gas supply
pipe 6. A small amount of dust (G) .remaining in the exhausf gas
(F), whigh the front scrubber 30 has failed to remove, adheres to
the inner periphery of the'gaséupply pipe 6.

When the exhaust gas (F) heated during its ascent within
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the gas supply pipe 6 contains SiH, (silane), the gas (F) produces

a large quantity of dust (G) mainly resulting from decomposition

of SiH, at a.'middle portion of the gas supply pipe 6 heated to

400-5007C. 'Dust'(G) deposited on the inner periphery of the gas

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 ope_n'_end (2r_) of the second dust removiug_

means 2b disposed in the lower portion of the gas supply pipe 6.

As a result, the large quantity of dust_.((.})__i's'. introduced into the
ekhaust g-as decomposing chalmb_er la and depo'site on the ceiling
portlon 1b thereof. | |

Since the top portion of the gas supply pipe 6 is heated to
such a high temperature as to cause the thermal decomposxtlon of
the exhaust gas (F), the exhaust gas (F), if contalmng C,F¢ as
exhaust gas dxscharged from the cleaning process, can effectlvely
be-decompos.ed in the preseuc_e of oxygen (or air) introtiuced into
the atmosphere present adjacent the ce111ng portlon 1b when it
contacts the leading edge portion of the electric heater 7 and the
high-temperature_latmosphere held at- a sufficiently high
temperature in the vicinity of the ceili.ng. |

Dust (Q) _deposited on the ceiling portion 1b is removed by

first dust removing means 2a fitted to the ceiling portion 1b.

Specifically, inert gas (I) jetted from the first dust removing

means 2a having the lower open.end 2i and the perforations 2i of

the peripheral wall is partially jetted from the lower open end 2i
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toward the top porti'on of the electric heater 7 and the inner wall

lc to blow off dust (G) deposited thereon, while the rest of the

inert gas (I) is jetted along the ceiling portion 1b to blow off dust

(G) deposited on the ceiling portion 1b.
"Dust (G) falls within the exhaust gas decomposing

chamber .1a toward the bottom member 4 together with

'decomposed exhaust gas (F). Such dust (G) deposits on a lower

portion of the inner wall lc. The dust (G) déposited on this
portion is . removed by third dust removing means 2c.

Speéifically, 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

a'gaihst the down-flow of the decomposed exhaust gas (F) to b;’ing

. about a whiilpool, which in turn blows off dust (G) deposited on

the lbwef porltio_n of the .ilnn_er lwall lc efflectively_. The dust (G)
thus blownl_off is fed through the decomposed gas feed pipe 35
extending from the bottom member .4 to the subséquent scrubber
40 together with dec.omposled exhaust gas (F)I. The éxhaust gas
(F) thus. introduced .into the scrubber 40 is scrubbed and clooled
with a chemical liquid such as an alkaline liquid, acidic liqﬁid or

water and then emitted to the outside .atmos_phere by means of

the_exhaUSt f'an.

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

shows a comparative example. Since the dust removing means 2
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is intermittently actuated in the case of Fig. 14, the amount of
dust (G) within the exhaust gas treating tower 1 is small and
does not increase, and there is no drop in the SiH, and C,Fs

removing efficiency and in the heater output after 160 running

cycles of the semiconductor device manufacturing equipment

have been completed.. .Thus, the maintenance interval of .t_.he
exha#st ‘gas .treatmen‘t equipment (A) can be considerably
prolon.ged.' | . |

| In...the ‘case of the c.g').n.lpafative ex_ample,__' in contrast,
gr%dpal déi)oé’itioﬁ of dust (G) in -th'é exhaﬁst'g;s tréating tower
1 narrows the in'ternal space of the tower 1, with the résult thé.t'
the préséuré _difference befween fch-e inlet aﬁd oﬁtlet qf the tower

1 gradua'lly rises. ‘The SiH, femoving efficiéncy' beginé lowering

at the 40'* running cycle of the semiconductor device

- manufacturing equipment and rapidfy lowers at about the 427¢ ox'

4374 .'running cycle. Like_wis'e, the C,F; removing effi_cienc:)-'_
rapidly .l.OW.ers at about thé _43"’ iunning c_yc.le.' Simiiarly, the.
heater ou.tput'steeply lowers at about 43"¢ running cyc'le._ Thus,
v.Jith-l the comparative example, thé 'se.miconductor deQ_ice
manufacturing line needs -to be Stopped before the 40'h funning
cycle at the _lates_t so that the exhaust gas tréat.ment equipmen_t.
bf the comparative example ié disaséemb]ed_ fof cleaning.

‘The maintenance of the exhaust gas treating tower 1 is
performed in the followin'g manner. The thermal decomposition

of exhaust gas (F) in the exhaust gas treating tower 1 is caused
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by the electric heater 7. A temperature as high as 1400C or

higher is nece-ssary' for the thermal decomposition as described
above. In | addition, the e_xhaus_t gas  (F) t.o'_be thermally
decomposed is explosive; tmrrosjve and highly toxic. lThus, the
electric heater 7 is usc_ed:u_nder very severe cbnd_i_tions that an
ordinary electric heater. comprisiné a .m.etal- res_isfor cannot
withstand. Fo'r. this re.ason, t_he electric h.eater 7 employé a
.cer.amic xl'.es.istor formed inainl.y of silicon carbide. -Since_ even
such an el.ectric ,he.ater gradually-deterior;tes or damages and
sincg iﬁferhél sfructural components 45 ‘such as. the liﬁipg
meﬁx_ber 3a and gas suppl& pip_e .6 also da_nlxage., it ié necessary for
‘the intel;nal strdct-ural'com’ponenté 45 to be drawn out of the
- exh.aust. gas -treating_tdwer 1 periodically so that the .electric_'
h'eate.r 7 of gas supply pipe 6 is replaced with a new ;)ne or t.he'
lining member 3a ié'reinforced orl repaired‘.- -

' .Inlper.forming sﬁch maintenance, the pipes and .wi_res
'connected. to the exhaust gas treating tower 1 are detached
therefrom to make the tower 1 free, then the tower 1 is rotated
about the sﬁp_p'ort shafts 28 aé shown in F1g ‘11 s'o.as to allow the
- bottom portion of the.tower 1 to be drawn o_ixt 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 meaﬁs without
any particular limif:ation. In this embodiment, the exhaust gas
treating tower 1 is anchored to an. énchor bar 25 spanﬁing

through the trestle 120 so as to be held in a slanted or
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hdﬁzoﬁtally lai_d-state. Thereafter,.-the' fastening mem_Bers .10a :
aré loosened to allév_v the internal structural components 45 to be
drawn out o.f.t.he tower main body 3 from t_he bottom portion
thereof. When .neéessary' op'érétions such as to repl.ace ‘the
electl.ric.he_ater 7-or the gas suﬁply pipe 6 with a new o.ne #nd tb |
reinfﬁrée or répair the lining memBer 3a have been..completed,
. the i'riterhal sfructural components 45 é_re seéured to the l_)ott'om
portion _of.tll'le_.tow.er main body 3 again by means of the fastening
memberé 10a.

'Théreafter, the anchor bar 25"i.s removed. to bau-se' the
'exhéuét' gas.'treating ‘tower _1' to_. ro't_ate' tlo res.ume its_ uprigh't
pqsition, and the towef 1 is secured to the -trestle 120, followed
.by restoration of connection of the pipes and wires t.o the tower 1.
Thus, a series of maintenance .olper.atio.ns are completed.

Fig. 12 illustrates another embodiment of fhé suspensjon
structurg where the | glectric heater'.7 extends vertically
downwardly from the top of th.e tower main body 3. When this
embddi.ment is subjected to maintenaﬁée, the_inte.rnal structufal _
cbmponents 45 including the électﬂc heater 7 attached to the top._
of the tower main body 3 is drawn out of or inserlt into the tower
main | body 3. In this embodiment, the support shafts 28
projecting from oppbsite 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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When th.e exh;'—xus_t gas tfeatihg tower 1 'is. sﬁbjécte-d to
maintenanc.e, the towe_r 1 ié laid about the support shafts. 28 so
that the t.op ﬁortion o.f. the .t_ower main body 3 comes out of the
“cabinet 27. Then, th.e exhaus.t gas tfeatirig tower 1 is anchored __
to anchor bar 25 sp'a._r'ming througﬁ the .trestle 28 for example so
as to be held as s.lanted.orzlaid hor_izontally. In a manner
similar to the fﬁregoing_; the internal s.tructural components 45
_iln.cluding. the el.éctri-c. h,eatel; 7 aré drawn.out_of the tower main
body 3 for necessary maintenance opéra.\t.i.ons“to-be. performed a.nd
‘then fitted again fco thé tower main'bodi 3.: |

Ac'c:oz;ding to t-he present invention, the electric feeding
secfion bf the electric heater sfénding uprighf_-in the exhaust gas
_de_’co_mposi"ti'ori chamber i.s_ located iln the b.ott.o'm rhembef fitted to
the bottom pr.thion .of thcle_.exhaust gas“’cr'eatin.g chamber. Since
the bottom member is held at the lowe..s_f.' tempera_ti_xre, the
elec'tric feeding section is képt at a relatively low te;mperature
~even when the te.mperatur.e. of an upper part (ceiling) wi-t-hin the
tower'. main body Eecdmes ‘high, whereby. the electlric fee.ding
section can be pre\iented fx_‘om' short'.ciréuiti.ng.' Further, sincé |
the ga.s 'su1l>p1y pipe.fo'r allowing low-temperature exhaust gas td
pass therethrough extends'th_rough the bottom membér, 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 prevénted' from short-circuiting further assuredly.
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Since the_e.x,haust gas is pr‘eheated.. during its ascent
Withiﬁ the gas supp.lslrlpipe b& the vertically extending el.elctr_ic _
heater, there is. no need to impose '_an excessive loaci on the
electric heater théx;eby min_imizi.ng é'héat'_lqss, v;ihile at t_hesanie
time, the. lifet.im.e.. df t.h'e electric heater can be prolonged
significantly. | |

_1f the exhaust gas treatiﬁg folwer .is.pr.ovided. With._ a
.coo.ling sect.ion, the .toﬁrer.not.only exhibits the foregoing co.ol.i.ng
.effect.but also enjoys an advgntag.e' of e.ff'ectively cobling- the
" bottom member by._-méans of the 'cooling--' sectioh, “thereby
éffe'ct'ively: preventing dielectric '_b're'akdown ~at the e.le'ci:ric
.f_e.eding section. | |

; Since a 'plurla'l.ity of eleci.:ric "heater units Care
intt'arcon.nected through. the énergizi,ng bridge mémber ae.fi_ning
fitting hgles in.cl_learance fit with the elect'ri.c hea.t'uln-itslto fofm
_thé electric heater, the electric heater can be tailored in slizé_ to
the ‘exhaust gés decomposing chamber and hence is very
convgnient. for use. | |

Tﬁe exhaust. gas treating tower is further provided wif.h
du;t 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 chambe;'. The dust rem'oving
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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of dust within the tower.. Thus, it is possible to prevent the

internal space of the tower from narrowing due to deposition _of :

dust and, hence, the function of the tower is not impaired over a
long: time, thus proloﬁging the maintenance interval
significanfly, as 'co_mpa_red with the maintenance interval

required of the _pripr art equipment.

Furthei', since the exhaust gas treating tower is rotatably

supported in the cabinet, it can be laid horizontally or slanted
when subjecte:d to its méintenance. Thus, the bottom or top

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 ¢lean room too

" low, and very difficult removal or insertion of an internal

structural component 'from_ the bottom of the exhaust gas

treating tower due to intricate piping in the cabinet or the’

complicated .strutl:ture of the. .caBinet for iaccommoda'ting the
tower,

While only certain presently preferred embodiments of the
present i..nvention have been described in dei:ail, as will be
apparent for those skilled in the art, certain changes and
modifications may be made in'embodiments without‘ departing

from the spirit and scope of the present invention as defined by
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What is claimed is: ' | .' :
1. An eléctric héafer comprising: a plurality- of electric
heater units each having .electric feeding sections a.\t' opposite
endé thereof andl.a heat generating séct'ion extending bet.weer.l
the elecfri'c feéd.ing séctions; and .an _eﬁergizing bfidge mexhber
formed of a same material és the electric 'fe.eding sections and
spanning across adjacent electric fee_ding slec_tions loéated o..n one
éide, wherein: )
the énei’gizing'.bri.dge 'Iﬁémber defines fit_ting hb-le-sl each in

clear.ance: .fit 'with each of the adjacent e_leétric' fe'ed.ing se_ctioxis
of the el.e.ctr_ic-heatéi- units associa.ted wif.h the énergiiing bridge
‘member; 'and |

_ 'tl.he ene'rgi:zing bridge_ member and the adjac.ent_'électric
.feedin'g .sections are bonded to each other 'wit.h' aﬁ ino‘.r.ga\'nicl_
'adhesive forme(i from the same.maféria.l as t_he”électric 'fe_eding
sections and filling a clearance defined betw.een each of the

fitting holes and the electric feeding section fitted therein.

2. | An exhaust gas treating tower for use 1n ex.haﬁst' gas
treatment equipment, comprising-

(a) a tower main b.ody defining an exhaust gas decomposing
chamber therein;

(b) a bo.tt.om member fitted to a bottom portion of the tower
main body:

(c) a gas supply pipe extending through the bottom member
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and standing upright in t_he tower main body-_for-introducing an

44

exhaust gas from a leading. end thereof i_nto the exhaﬁst gas
decomposing chamber; and

(d) an elect;ric heater having an electric fe_e_ding sectibn
locat_ed lin the bott;m member and extending upright'. from .the

bottom member.

3. The exhaust gas treating tower according to _claih:- 2,

further comprising dust removing means disposed at a ceiling

" portion of the tower for intermittently jetting an inert gas fron_x

an opening of the dust removing means oriented parallel with a

ceiling p.ortion of the exhauét gas decomposing chamber.

4. The exhaust gas treating tower according to cla_im 2,
furthér.'(_:oxlnprises duét removing méan's. disp'osed a_t a bottom
portion ﬁf the tower for intermittenily-jet:ting an inert gas from
an op.eni_ng of tile dﬁs!: removin.g means defined in a lower'portio_.x.x

of the gas supply pipe.

5. The exhaust gas treating tower according to claim 2,

further comprising a cabinet accommodating the tower main body

'therei.n, the cabinet being provided with bearings, and shafts

outwardly extending from opposite lateral sides of the exhaust
gas treating tower and rotatably supported by the bearings of the

cabinet.
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6. - An exhaust géé tr'eatihg tower for ise in exhaust gas
-treatrhent equiprhent, comprising: |

(a) a tower main body definihg an exhaust gas decomposing
chaniber therein, 'the exhaust gas decemp'os-ition chamber having
a hottom portion pr-otid_ed with a cooling section; |

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

(c) a gas supply pipe extendlng through the bottom member .
“and standxng uprxght in the tower main body for 1ntroduc1hg an
'-_exhaust. gas from a leading,end thereof into the., exha_ust -gas
decomposin'g chernber; ahd

(d) an electric heater havirxg an el'ectric feedihg section
located in the bdtto_xh’member and 'ext.e.nt.iing upright from the.

bottom member.

7. The exhaust gas treating tower aceording to .claim 6,
wherein the cooli'n# section comprrses_i _' |

(a.) .'a cooling wall forming a side wall of the bo.ttom portion
of the exhaust. gas decomposing chamber and .extehding to the
bottom member;

(b) a co.oling fluid flow circuit formed on an outer
peripheral'surface of the exh.auet gas treating tower so ae to
circumscribe the tower main body:

(c) a eooling fluid jetting pipe disposed in the cooling fluid

flow circuit for jetting a cooling fluid circumferentially of the
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tower main body: and
(d) cooling fluid jetting slits defined in the cooling,.ﬂuid

flow circuit along an inner periphery of the cooling wall.

8. The exhaust..ga's treating tower ac_cbrding to claim 6,
.wherein the coolling section coni_prisesi

~(a) a cooling wall fdrming a side v;rall of the bdf?tom portion
of thé exhau.sfi: gas dec@mﬁosiné chamber .arlld extending to the -
bottom member;-a.nd

.(‘lb). éc)-oling fluid jettinglpipes disposed along the cooling
~wall for fétfipg a cooi_ing fluid circumferentially of thé éooling

wall.

9.  The exhaﬁst lgas treatixﬁg tower accofding to claim 6,
further 'comprising a._ éhielding wall .exlteh'di.ng vertica'ily
- downwardly from a llower_. édge.of a liniﬁg membér defining the
exhausf. gas decomposing chamber so as to cover an upper portion

of the inner periphefy of the cooling wall.

10. The_e#i;au_st gas. treating tower according to claim 6,
further comprisiﬁg' dust removing ineans disposed at a ceiling
portion of the tower for in'termittehtly jetting an inert gas from
an opening of the dust removing means oriented parallel with a

ceiling portion of the exhaust gas decomposing chamber.
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11.. The exhaust gas treating tower according to claim 6,

47

further comprising dust removing means disposed at the bottom
portion of the tower for intermittently jetting an inert gas from
an opening of the dust removing means defined.in a lower portion

"of the gas supply pipe.

12, .The exhaust gas treating tower.according to claim 6,
fui'ther- colml.)risinlg.a cabinet accommodaﬁng thé towelr.‘ma_in body
therein,"the cabinet being provided with l;earings, and shafts
outwa'rdly e'xte.nd'l;ng from o'pposit.e lat.erall si‘d_gé of the exhaust
gas 'treatirig tower and rotatably s_upported by the beérinés of thg

cabinet.



