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| NVENTI ON 1. Field of the Invention

relatés to an exhaust gas trgeat nment appar at us f oy {1t i ng Q)pbg'&sﬁ_fg aged .4
containing a m xture of fine-powder type solid chir2 anansp : pRgkdgasen) od
at nospheri c contam nantss, and an 10 exhaust gas tr ﬁma@ysgsﬁeﬁmng ed.-.:
t he appar at us. 2. Description of Related Art _ln generar; ¢paged...
hi gh-t enper at ure exhaust gas contains not only air cont am nant s T

(pol lutants) such as NoEXHAUSTORHAS JFIREATMENTWAPRABARUS AND a
gaseous state, but also materials such as fine particulate, etc. which 15
exist in a solid state. EXHAUST GASEREATMENT EQEIPMENEI force
system a bag filter using a filtration system etc. have been hitherto
known as neans of renoving fine-powder type solid materials from
exhaust gas. These apparat uses can _separate and collect only the

fi ne- powder 8t ype solid nat er BAGKI GROYND OEBRHESINYENTIQNt hey cannot
renpve gaseous air_ contam nants. Therefore, nost of the air

cont am nants ark HieddmfridwedInventione air. Therefore, in order
to renove such gaseous_air contan nants, chem cal equi pnent using water
sol ution for absorbi ngTheergsent invepsiomrelades doian exhanat gpy tweatmgntsuch

chem cal equipment is 25 provided with a reaction tank in which gaseous
air cont ani nant@PRaKatus for treating exhaust gas containing a mixture of fine-powder

type solid contaminants and gaseous atmospheric contaminants, and an
10 exhaust gas treatment system having the apparatus.
2. Description of Related Art

In general, high-temperature exhaust gas contains not only air
contaminants (pollutants) such as Noy, dioxin group, etc. which exist in
a gaseous state, but also materials such as fine particulate, etc. which

15 exist in a solid state.

A cyclone using a centrifugal force system, a bag filter using a
filtration system, etc. have been hitherto known as means of removing
fine-powder type solid materials from exhaust gas. These apparatuses
can separate and collect only the fine-powder type solid materials in the

20 exhaust gas, but they cannot remove gaseous air contaminants,
Therefore, most of the air contaminants are discharged into the air.

Therefore, in order to remove such gaseous air contaminants,
chemical equipment using water solution for absorbing the air
contaminants is separately needed. Such chemical equipment is

25 provided with a reaction tank in which gaseous air contaminants and
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-2- - wat er solution are reacted with each other, an apparatus for

circul ating the water solution in the equi pnent, an apparatus for
new y suppl yi ng wat er solution, an apparatus for treating the water
sol ution, etc. Accordingly, an apparatus having an assenbly
of a dust 5 collector such as a cyclone or the Iike and chem cal

equi pnent has been general ly used to process exhaust gas containing a
m xture of polwatémgplution pue eepetesl withsenoh othen, snlanpayague fandirgulating
contam nants existing in a gaseous state. In such an

exhaust gas t rtdst weter apbitionis the eeuinmend, abarparatys foswmerely, sapplying
chem cal equi pnent nust be designed on an extrenely | arge scal e, and
t he manuf act urwatprceglutiin,t ae appanasusor sreafdngddhedwater solutiondete.i on,
the water solution nust be supplied and processed, resulting in

i ncrease of the runnifgceskinglyihan appacatupdasiag vaasspmbyof a dyst

i ron industry, etc. which produce a Iarge anount. of exhaust gas in the 15
manuf act ur Png qellester sueh e evelonaor thedike padrcheminpliequigmeniyhagigen
an apparatus which can renpove gaseous_air contam nanfs with no .
chem cal equi (ganarally used to processexbayst gapcontaeningagaixtamg ofipalluting
requi renment, the ap_phi cant  of ., f I's application has, proposed an exhaust
gas treatnent Wpperals ex1iting iga spligattate and aimeentaingntsesisting in a
Application WO 92/02292. The exhaust gas treatnent apparatus
i ncl udes a corfasgous state.

In such an exhaust gas treatment apparatus as described above,

10 however, the chemical equipment must be designed on an extremely
large scale, and the manufacturing cost of the apparatus is increased. In
addition, the water solution must be supplied and processed, resulting
in increase of the running cost. Therefore, the chemical industry, the
iron industry, ete. which produce a large amount of exhaust gas in the

15 manufacturing process of products, etc. have increasingly required such
an apparatus which can remove gaseous air contaminants with no
chemical equipment.

Therefore, in order to satisfy this requirement, the applicant of
this application has proposed an exhaust gas treatment apparatus as

20 described in International Laid-open Application W0 92/02292.

The exhaust gas treatment apparatus includes a conical
cylinder which is tapered (i.e., reduced in diameter) toward the lower
side thereof, and a jetting nozzle for jetting compressed gas along the
inner peripheral surface of the upper portion of the conical cylinder. An

25 upper open portion for sucking exhaust gas is formed at the upper
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cylinder which is tapered (i.e., reduced in dianeter) toward the | ower
side thereof, and a jetting nozzle for jetting conpressed gas al ong the

i nner peripheral surface of the upper portion of the conical cylinder. An
25 Upper open portion for sucking exhaust gas is forned at the upper

- 3- portion of the conical cylinder, and an exhaust port is fornmed
at the | ower portion of the conical cylinder. The

following i s @ortomof the conicadatyilindex rnd angexhaust povtnisafornmed atrtiet ur e
of solid pollutants and gaseous air contaminants 5 in the exhaust gas
treat nent appadewegortion of the coni¢als¢yléndew conical cylinder, the pressure
is increased due to i ntroduction of conpressed gas, and the
temperature is reducebhedellowing is amethanismeepiredtang sixhavstoeamr essed
gas, etc. Therefore, sonme of the .. gaseous contam nants in the exhaust
gas which is icentainisgda imixdurpoligplid pallsdnnsy andigaseons atmepntambmnise
gas phase to the_liquid phase due to the pressure increase and the
t enper at ur® r dbude exhanst gas dseatment apparefpsnder. The air contami nants
thus liquefied inpinge against t he . fine-powder type solid pollutants
in eddy flowin the ci;}ﬁl altheygonigel cylpder, the paessuie W increasedidwents are
adsorbed by the fipe-powder type solid 15 po%*utants. The fi ne-powder type
solid pol | ut aAnr @ti%ﬂg@ewe&éwcﬂas, and phe temperatyse is seduced e $os
t he gaseous air_.contam nants are, renoved together_with the fine-powder
type solid po|a|da@§ﬁtl§ PXRARGING Atha cempressesh gagnpie HhrsioeR: same R ths) i d
pol lutants, and di scharged .from t.he exhaust re.. 20 .
hocording o BASCRRASGOUATHOATIE Il CXBRPGEAS MBI iHafrpduced infg he
above International, Laid;open | i cation,No. 92/ 02292,.. .. exhayst gas
Cont ai ni nida. PRI 12 eeed Fasmithy §3s Bhase oo the diquid phaskfugth
contam nant s %i(llesl;[lle% ure ific éiass%oglsldstth%t’gen?ggra{)t%r@ 1gerH1¥ction in the conical

cylinder. The air contaminants thus liquefied impinge against the

fine-powder type solid pollutants in eddy flow in the conical cylinder, so

that the air contaminants are adsorbed by the fine-powder type solid

15 pollutants. The fine-powder type solid pollutants are removed by action

of centrifugal force. That is, the gaseous air contaminants are removed

together with the fine-powder type solid pollutants from the exhaust

gas while adsorbed by the solid pollutants, and discharged from the

exhaust port.

20 According to the exhaust gas treatment apparatus described in

the above International Laid-open Application No. W0 92/02292,

exhaust gas containing a mixture of pollutants existing in a solid state

and air contaminants existing in a gaseous state can be highly

efficiently processed with a relatively simple construction, and thus the

25 increase in the manufacturing cost and the running cost can be
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effieiently processed with a relatively si,nple construction, and thus the
25 increase in the manufacturing cost and the running cost can be

-4- suppressed, which nakes this apparatus extrenely useful.
However, nore and nore attention is being paid to pollution probl ens
at present, and an apparatus which can process exhaust gas wi t h hi gher
efficiency is nowrequired. 5 SUMWWARY OF THE

| NVENTI ON suppressed,Tiwhichanakeathobjppparatus kstyrmebnusefidention is to
provi de an exhaust gas treatnent apparatus which can efficiently
process exhaust Hawecoer, anotengnd moxe attewtfiopas heiagipaidkicpoytion a

solid state (i.e., solid 10 pollutants) and air contam nants existing in a
gaseous st at e grobdems at pregeydy rndian apparatusawhioh vanprocess akbhaslsy gas

si mpl e construction, and exhaust gas treatnent equi pnent having the
exhaust gas t retthnbigher efficippay 48 mow required. In order to attain the
above object, a first exhaust gas 15 treatnent apparatus includes: a hollow
coni cal cybi nder having an upper open portion which is forned at the
upper portion thereof and adapted to take in the exhaust gas, and a

| ower open portion which is SUMMARY QF THE INNENTIONon and adapted to
exhaust constituent mat eri al s of the exhaust gas passing through the

i nsi de of the cylindefhepefora, paiabingt abihe dresent anventiosowpiocrE®ddgan so
as to swirl around the center axis of the conical .cyljnder along the

i nner per i pheré¥halgts gaetrgatment pppagapes vyehican o leWEtbeF%ﬁssc%?ﬁ}%;

conpressed gas supply.neans for, suppl ying the conpressed gas to the
jetting nozzl asCQHRAEE grmixture Qféégi)‘ﬁwsrﬁi‘elé?%@ YPeHHStake Q‘&o#Piléli d

| ower open _portion of said 25 conjical cylinder, the casing having.an
exhaust ppapf ol tp,tarrgtsg @rqﬁea?%gontamgnagts existing in a gaseogus stateg(1.e.,

gaseous air contaminants) with a relatively simple construction, and
exhaust gas treatment equipment having the exhaust gas treatment
apparatus.
In order to attain the above object, a first exhaust gas

16  treatment apparatus includes: a hollow conical cylinder having an
upper open portion which is formed at the upper portion thereof and
adapted to take in the exhaust gas, and a lower open portion which is
formed at the lower portion and adapted to exhaust constituent
materials of the exhaust gas passing through the inside of the cylinder;

20 a jetting nozzle for jetting compressed gas so as to swirl around the
center axis of the conical cylinder along the inner peripheral surface of
the upper portion of the conical cylinder; compressed gas supply means
for supplying the compressed gas to the jetting nozzle; a casing for
receiving materials discharged from said lower open portion of said

25 conical cylinder, the casing having an exhaust port which is formed at
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t he upper portion thereof and adapted to exhaust gas conponents of the
exhaust gas and an exhaust port which is forned at the | ower portion

t hereof and adapted to exhaust fine-powder type solid nmaterials of the
exhaust gas; and a sheet which is disposed in a gas flow path inside the 5
casing and has m nute hol es through which the gas can be passed.

In order to attain the above object, according to a second exhaust gas
treat nent appahat uppet pertionstheaxbfianid adsptedtd axhaust gaszpprpanerstsi of the
provi ded with cooling nmeans for cooling the exhaust gas during a
period from t hexhdust géoeanidhan exhaust mas whicuppfomued radnthenlowtér pextianst
gas generating source for generating the exhaust gas until the tine
when the exhaudtergaf ansgl adaptetliteéxhanst e -pomidenl typd solddmaterials of the
In order to attain the above object, according to a third exhaust as
treat ment appasxhamsst gas;tdaed seelvert whichids digposedeint agas flow paipamsidesthe
the cooling nmeans has a cooling jacket which covers the 15 outer

peri pher al Bsurdesingaind hascuinuté hojes thierugly whigh thef gagenanbe passed.
supplied into the gap_ between the outer peripheral surface of the conical
cylinder and the cool Imgriatitetattaii theabove chippt.yacnoading de aseggongd ng

the refrigerant into the cooling jacket, and refrigerant discharging

nmeans for di scémhafsiggassreatment ppparates, theelizsberhgushersttreapment

In order to attain the above qbject, according to_a fourth exhaust gas
treat ment appapRaEAtusris pravidediwith ¢oaling means forgopling the exhaust gas
treatnent apparatuses is_further prqovided with swrling flow } rm ng
means for sw rduriga d@eziothizam jhe tima Whemmthe exhapst gas 1§fsuPPhe‘{ m an
conical cylinder, to feed the exhaust gas,fromthe, u pﬁr o%en portion 25. of
the coni cdl0 cyexhnrmst gas gengzatiag %%rf@yﬂowmﬁratmg the exhaust gas until the

time when the exhaust gas is introduced into the conical cylinder.

In order to attain the above object, according to a third exhaust
gas treatment apparatus, in the second exhaust gas treatment
apparatus, the cooling means has a cooling jacket which covers the

15 outer peripheral surface of the conical cylinder so that refrigerant is
supplied into the gap between the outer peripheral surface of the conical
cylinder and the cooling jacket, refrigerant supply means for supplying
the refrigerant into the cooling jacket, and refrigerant discharging
means for discharging the refrigerant from the cooling jacket.

20 In order to attain the above object, according to a fourth
exhaust gas treatment apparatus, any one of the first to third exhaust
gas treatment apparatuses is further provided with swirling flow
forming means for swirling the exhaust gas around the center axis of
the conical cylinder to feed the exhaust gas from the upper open portion

25 of the conical cylinder into the conical cylinder,
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-6- - In order to attain the above object, according to a
fifth exhaust gas treatnent apparatus, in the fourth exhaust gas

t r eat ment apparatus, the swirling flow form ng nmeans has an exhaust
gas swirling cylinder which is designed in a hollow cylindrical shape
and di sposed at 5 the upper end of the conical cylinder, the exhaust gas
swirling cylinder havi ng an opening which is forned on the side

peri phery thereof andln ordemdapitzin the abevelvbject)acsdrding toradiftheeied hsbv
cylinder, and swirling vanes which are provided at the edge of the
openi ng and adzgs Beatment apparatus, e thehfastthgaehdhst\gag tfeamehnt openi ng
into the hollow cylinder. 10 In order to attain the above object,
accordi ng to sappasatuexbbeswirling filew formingeneanphasanexhanst gasfsovirling
exhaust gas treatnent apparatus, the swirl flow form ng neans has an
exhaust gas swiylindey which padesigmpatiipladhellomwi cylindrigat pbapd aatd dispasegdent
end of the conical cylinder and _ designed in a _pan shape which is
gradual | y Gowbkerappen sndpefothe covicad cylingday sherexhaust gamswirlang sydindere
coni cal cylinder, the .exhaust. gas swirling pan-shaped plate havin

pl ural througtharingsan openingcwhigh1g &qutqmg@ side pasipheryxihargof Ia@% t he
upper surface of the plate to the lower surface of the plate in the
swirling direcdantedita take the exhansitgamintopthe hollow cylipdes; and swirdingi n
t he above object, according to a_seventh exhaust gas treatnent

appar at us, anyaies whichare pravided atche edeeedithe openyag and adanted to
apparatuses is further provided with plural jetting ozzl es. )

In order to atSv&irhthpexhanat gas ﬂewmacfgemdﬂ]r@omnwg W%&Pﬁ i?ﬁoé‘k?&h@fleﬁ-as

treat nent apparatus, jn any one of, the fjrst sevent h . .
- 7- IOpp In ordgr to attain the above o ?eet, accorr}.lmg to a sixth exhaust

gas treatment apparatus, in the fourth exhaust gas treatment
apparatus, the swirl flow forming means has an exhaust gas swirling
pan-shaped plate which is disposed at the upper end of the conical
cylinder and designed in a pan shape which is gradually downwardly

15 projected as it approaches the center axis of the conical cylinder, the
exhaust gas swirling pan-shaped plate having plural through holes
which are formed therein so as to extend from the upper surface of the
plate to the lower surface of the plate in the swirling direction of the
exhaust gas.

20 In order to attain the above object, according to a seventh
exhaust gas treatment apparatus, any one of the first to sixth exhaust
gas treatment apparatuses is further provided with plural jetting
nozzles.

In order to attain the above object, according to an eighth

25 exhaust gas treatment apparatus, in any one of the first to seventh
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exhaust gas treatnent apparatus, the sheet is a belt-shaped screen

filter and there are further provided a supply roll shaft around which

the screen filter is wound, a take-up roll shaft for taking up the screen
filter and a take-up nmechanismfor rotating the take-up roll shaft, the 5
supply roll shaft and the take-up roll shaft being disposed so that the
screen filter which is supplied fromthe supply roll shaft, but is not yet
taken up by t hexhaakst- gges toédtmént apparatosatedsheet headadtishapedaddreen t he

casi ng. In order to attain the above object, according to a
ni nt h exhaust filkergasd there avetfunpiver proxidednn shppdy gbllsleadtaaromnghewhich
treat nent apparatus, at |east one of adsorption material which adsorbs
specific thenpereent filtienr isheovrtaastakpaup radtishafinferi takingt wp ithe scveen
pronoti ng the reaction between the specific conponents and reactive
mat eri al filter land actagkesizphmebkaspsui for cotatipgnie saké-aiparold shedt,t the he
screen 15 filter. In order to attain the above object,
accordi ng Ho supplyrradkishast and thegtake-uparott shafppaing dispesed sméhat thee

ei ghth and ni nt h exhaust gas treatment apparatuses is further provided

with reactive seaeepifalter whichuispsypplied frony the pppplngollshafs, buh is moteret
with the reactive material 20 _which reacts with the specific _conponents _in
the exhaust gdéken up by the takeiyp spHeghals, ia losated in thsogas Sievepath in the
according to an el eventh exhaust gas treatnent apparatus, in any one
of the eighth 481R8nt h exhaust gas treatnent apparatuses, a liquid

di scharge port for di schar(t;i ng Liquid which is forped due to
condensation of the elngtder bxatipia thephexerebiest aecording te gcarinthexhaust
formed at _the | ower portion of . . the casing, and a liquid
circul ati A§ sysasheadment apparatis inethe gighth exhaystgpatseatmenh t he

|l i quid discharge port of the casing ipto the conical
q agppapratus, at least one 0% a sorpt{'on materiaal which adsorbs specific

components in the exhaust gas, and promoting material for promoting

the reaction between the specific components and reactive material

which reacts with the specific components, is attached to the screen
15 filter.

In order to attain the above object, according to a tenth exhaust
gas treatment apparatus, any one of the eighth and ninth exhaust gas
treatment apparatuses is further provided with reactive material
supply means for supplying the screen filter with the reactive material

20 which reacts with the specific components in the exhaust gas.

In order to attain the above object, according to an eleventh
exhaust gas treatment apparatus, in any one of the eighth to tenth
exhaust gas treatment apparatuses, a liquid discharge port for
discharging ligquid which is formed due to condensation of the exhaust

25 gas and water in the compressed gas is formed at the lower portion of
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cylinder. In order to attain the above object, according to a
twelfth gas 5 treatnent apparatus, in any one of the first to seventh

exhaust gas treatment apparatus, the sheet is conposed of filter
cloth for a bag filter which is designed in a bag shape having an
openi ng. In order to attain the above object, first exhaust
gas equi pnent includes any one of the first to twelfth exhaust gas
treatnent 10 thesasingecand sobnuid cixardsting system for reeveirhiagthe disiuidom
an exhaust . gas generating source, and gas feeding neans for_ feeding
t he exhaust dlscg@sg@dcﬁrem phe diguidodisichgrae ozt 0f theecasinginto ghe conical
treat nent appar at us. In order to attain the above object,
second exhaust ¢ §d§5-equipnent i ncl udes any one of the eighth to el eventh
exhaust gas treatment apparatuses (hereinafter referred to as

"upst ream si de exRarsderdasattosnithenabeym abiacts agcordangiteca twelftbngas
exhaust gas treatnent apparatus (hereipafter referred to as

"downst r ear® si Bkeatmenappazatymdn ap%ionenel thy first e spvenpb exheansdigasor t
of the upstream 20 side exhaust gas treatnment apparatus and_the upper_open
portion of t hetreatme%apgaraw,itg&éhw 18 wentmmgtqfe@m icwbefmamgﬂggfbléer
treat nent ppar.at us . bei ng coggect ed tg each other through a gas I|ine.
In order to at MHghigdesmgneddp abag shars HATYE FOPSRINE -exhaust gas

(r et ot appalatus, e SERONC OLDUR) AR, SRR SRR, 2, Liclades
D ol ISkl Seune Al fas, [Spdtmeans Lot L eedng pe exhaust
treatment 10 apparatuses, cooling means for cooling the exhaust gas from an exhaust
gas generating source, and gas feeding means for feeding the exhaust
gas cooled by the cooling means to the exhaust gas treatment
apparatus.
In order to attain the above object, second exhaust gas
15 equipment includes any one of the eighth to eleventh exhaust gas
treatment apparatuses (hereinafter referred to as “upstream-side
exhaust gas treatment apparatus”), and the twelfth exhaust gas
treatment apparatus (hereinafter referred to as “downstream-side
exhaust gas treatment apparatus”), the exhaust port of the upstream-
20 side exhaust gas treatment apparatus and the upper open portion of the
conical cylinder of the downstream-side exhaust gas treatment
apparatus being connected to each other through a gas line.
In order to attain the above object, according to a third exhaust
gas treatment apparatus, the second exhaust gas treatment equipment

25 includes cooling means for cooling the exhaust gas from an exhaust gas
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apparat us. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a partially-notched perspective view of an exhaust gas
treat ment apparatus according to an enbodi nent of the present

i nventi on; Fig. 2 is a partially-notched perspective view
showi ng an 10 upstream si de exhaust gas treatnent apparatus according to an
enbodi nent of the present invention; Fig. 3is a

parti al | y- not cgeneyatingemuree, andveahbeddiggameans fvofaeding the iexhandtgas
gas treatnent apparatus according to an enbodi nent of the present

i nvention; 15 cooled by theicgolingimeangtodhesupsiream-sideaxbavat ggsdregtment
type treat nent apparatus according to an enbodi nent of the present

i nventi on; apparatus. Fig. 5 is a perspective view showi ng an exhaust gas
swirling cylinder according to an enbodi nent of the present invention;
20 Fig. 6 is a cross-sectional view which is taken along a |ine
VI - VI of Fig. 5; Fig. | an_view show ng an

7. 1s _a_pl
2 oddl odi nent of

exhaust gas® swirling pan- =1=1.Ve aldofd
the present inventiong, . . .Fig. 8 is a cross-sectional view which
i s taken along a |ineFigslygia pertipliyrnptchedipergppctive view of an exhaust gas

- 10 - Fig. 9 is a perspective view show ng_.adsorption paper,
a take uptipatiment appakatymaesoriaeto vy srabedunertof thamrepentyi ce
accordi ng imtreonta%(r)ln_en‘oodi ment of the present invention.

Fig. 2 is a partially-notched perspective view showing an

10 upstream-side exhaust gas treatment apparatus according to an
embodiment of the present invention;

Fig. 8 is a partially-notched perspective view showing a
downstream-side exhaust gas treatment apparatus according to an
embodiment of the present invention;

15 Fig. 4 is a cross-sectional view showing a cyclone type
treatment apparatus according to an embodiment of the present
invention;

Fig. 5 is a perspective view showing an exhaust gas swirling
cylinder according to an embodiment of the present invention;

20 Fig. 6 is a cross-sectional view which is taken along a line VI-
VI of Fig. 5;

Fig. 7 is a plan view showing an exhaust gas swirling pan-
shaped plate according to an embodiment of the present invention;

Fig. 8 is a cross-sectional view which is taken along a line

25  VIII-VIII of Fig. 4; and
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5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Exhaust
gas treatnent equi pnent according to an enbodi nent of the present

i nvention will be described with reference to the acconpanyi ng

dr awi ngs. As shown in Fig. 1, exhaust gas treatnent equi pnent
according 10 to this enbodinment is connected to a boiler (exhaust gas
generati ng source) for burning heavy oil, flamuable materials, etc.

Hi gh- t enper at uFig.&X imaspexnspechiviecriews shawangtadsorpbion hapen; 4 dnke-
cont ai ns not only air contam nants existing in a gaseous state such as
di oxi n grupudevivaxforsihe paper anslia Ligeisl-chemicalsssepplyt deviceraccozding
state such 15 as fine particulate, etc. . The exhaust gas
treat nent appdoaamenzbedimient of 6hehiresent inventioti. nent i ncl udes a cool er
(cooling neans) for cooling exhaust gas generated in the boiler 1, an
upstream si de exhaust gas treatnent apparatus A and a downstream side
exhaust gas treatnent apparatus B 20 for treating the gas cool ed
by t he Cooﬁer E it 1l ', ), Al _’g..‘,i_- t ON OF i = D K 271 ) ;:.‘ =_g_'.-.,_’41 b » 9 pAY LA IS 1 D0 as
cooled by the cooler 2 to the upstream si de gas treatnent apparatus A
As shown in Fig. 2, tHh&haystgasireptraentipayipmpnt aecordipaito an emhgdimeantys
A includes a cyclone type treatnent gpparatus_10A, .a screen 25 filter type
treatment appdfdihgsprReendrinvention Wﬂlﬁg'P desaribed widurafayence to the

accompanying drawings.

As shown in Fig. 1, exhaust gas treatment equipment according
10 to this embodiment is connected to a boiler (exhaust gas generating
source) for burning heavy oil, flammable materials, etc. High-
temperature exhaust gas which is exhausted from the boiler 1 contains
not only air contaminants existing in a gaseous state such as dioxin
group, NOx, SOzx, etc., but also materials existing in a solid state such
15 as fine particulate, etc.

The exhaust gas treatment apparatus according to this
embodiment includes a cooler (cooling means) for cooling exhaust gas
generated in the boiler 1, an upstream-side exhaust gas treatment
apparatus A and a downstream-side exhaust gas treatment apparatus B

20 for treating the exhaust gas cooled by the cooler 2, and an air blowing
fan 3 for blowing the exhaust gas cooled by the cooler 2 to the
upstream-side gas treatment apparatus A.

As shown in Fig. 2, the upstream-side exhaust gas treatment

apparatus A includes a cyclone type treatment apparatus 10A, a screen

25 filter type treatment apparatus 30, and a liquid circulating apparatus
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60 for feeding a part of liquid discharged fromthe screen filter type
treatnent apparatus 30 to the cyclone type treatnent apparatus 10A

As shown in Figs 2 and 4, the cyclone type treatnment apparatus 10A

i ncl udes a conical inner cylinder 11 which is tapered in section 5

toward the | ower side thereof (i.e., the diameter thereof is gradually
reduced fromthe upper portion thereof to the Iower portion thereof),

plural jetting6Adorifeedirog aipart of iqujiddischpxgedfroms diescreen filter tpper
portion of the conical inner cylinder 11, a conpressor (conpressed gas
suppl y neans) #rdatmendpppangtesdicinthe syeldngi typeotneladémuntr apparatisn04A0
nozzles 19, 19... a pan-shaped exhaust gas swirling plate 13 which is

di sposed at the upper AmshownineFigm? @ald 4nthe cyslohadapeireatment apparatus
downwardly gradual |y projected toward the center axis C of the conical

i nner cyl i nder 194 innludes premisial innengilindersll wkichaisdtangreddm sendion
upper surface to the |ower surface thereof, an exhaust gas swirling 15

cyl i nder 160 whiteward thiesloseaniside tharegffbe. dhe drampterctheresf is gradually
cylinder 11 and designed in a hollow cylindrical shape and has on_the

si de peri pher yrefhacedfromihe uppenpegtionsthereof tofthe losvgrpoxtien dhezeed.
gas into the hollow cylinder, a cooling jacket, (cooking neans) 20 which
covers the out Bturdieshiaanpozzlesaktd b?---tfﬂs jettinggompressed pirnbobhe vppea 20
is supplied with water_, into the_gap betwep the cooling jacket 20 and

the outer peri PREHSR of the cenisnl dRBCE GamGeT hhef COMBLeSEPT {qompresiadgas
cyl i nder which covers the outer peripheries of the exhaust gas sw tl.in
Syl inder 16 andUPRLY ZsaRa) 4ifoR sRDRIYInG the comnreaped it fo theminng! jattiae

outer oyl | Hier n2871es Eonb¥esadiinsbaed cRiaset §oF SHiGHBEAIatRdS Which 15
12 SRS b AL S RIS sl cf ISRl YoPhnh® 1 1O
downwardly gradually projected toward the center axis C of the conical
inner cylinder 11 and has plural through holes 14 extending from the
upper surface to the lower surface thereof, an exhaust gas swirling
15 cylinder 16 which is disposed at the upper end of the conical inner
cylinder 11 and designed in a hollow cylindrical shape and has on the
side periphery thereof plural openings 17, 17... for taking the exhaust
gas into the hollow cylinder, a cooling jacket (cooking means) 20 which
covers the outer peripheral surface of the conical inner cylinder 11 and
20 is supplied with water into the gap between the cooling jacket 20 and
the outer peripheral surface of the conical inner cylinder 11, an outer
cylinder which covers the outer peripheries of the exhaust gas swirling
cylinder 16 and the conical inner cylinder 11 to which the cooling jacket

20 is secured, an outer cylinder lid 26 for closing the upper end of the

25 outer cylinder 25, a compressed air divider 27 for dividing the
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and a rectangul ar cylindrical casing 28 for covering the above el enents.
The conical inner cylinder 11 is opened at the upper end thereof,

that is, at the portion corresponding to the bottom surface of the cone 5
(i.e., it has an upper open portion), and also it is opened at the |ower
end thereof, that is, at the portion corresponding to the apex of the
cone (i.e., It has a | ower open portion). The | ower open portion
constitutes theompressedainfremptha cd@préssahévn the pluraljettihg nhzziéand§e
port 12 is connected to a fine-powder discharge pipe 59 which extends
to the | ower pemd amecfanghllartdydinddmieakcadiage2®fort baveringdhefabaver eleypents.
treat nent apparatus 30. The upper open portion of the conical inner
cylinder is closed by Fhecexicalduner cylinges Ishisrapengdatthe appersing thazof,
As descri bed above, the plural through holes 14, 14... are fornmed in
t he exhaust ga$hshis,| aththepertiespearrgspondig so the hadtent sarfacs ofithensanee
upper surface of the plate 13 to the |ower surface thereof. As shown
in Fig. 7, @ll (ot ihbasmmwugpenopen portian), andalsorisrisepenadaat theclower end
segnment which is drawn in a spiral formwith the center axis C of the
coni cal inner &herenfethat iy, adcthedpentionsorraspondingithdhecapamef theeone (e,
Further, the through holes 14 are fornmed so as extend obliquely from_ 20
the upper surf ichas® lower onep nantioe Tie lomer gRgnRogien §apfsfllmgeqo‘abae
shaped plate 13.in a clockw se direction_around the center axis C of the
coni cal inner &jscharge nartskZ.(hmshowa BxKig<e thad B8 Poxt ddgis qommected
t hrough holes 14 forns a g flowi ockwi se direction

i1l he . .
(vi ened from t k@ B@rp%ayﬁééé&args pipe 56 whic Jgtﬁeaﬁ torthe lower pexfion of

cooling jacket 20 veri t he outer .
9| ft})( tﬁe sgge sur agce of the screen filter type treatment apparatus 30. The

upper open portion of the conical inner cylinder is closed by the exhaust
gas swirling pan-shaped plate 13.
As described above, the plural through holes 14, 14... are
formed in the exhaust gas swirling pan-shaped plate 13 so as to extend
15 from the upper surface of the plate 18 to the lower surface thereof. As
shown in Fig. 7, all of the through holes 14, 14... are formed on a line
segment which is drawn in a spiral form with the center axis C of the
conical inner cylinder 11 located at the center of the segment line.
Further, the through holes 14 are formed so as extend obliquely from -
20 the upper surface to the lower surface of the exhaust gas swirling pan-
shaped plate 13 in a clockwise direction around the center axis C of the
conical inner cylinder 11 so that the exhaust gas passing through the
through holes 14 forms a swirling flow in the clockwise direction
(viewed from the upper surface).

25 As shown in Fig. 4, the cooling jacket 20 covering the outer
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-13 = peri pheral surface of the conical inner cylinder 11 is
connected to a cooling water supply pipe 2l1la at the | ower portion
thereof, and also to a cooling water drain pipe 21b at the upper
portion thereof The cooling wat er supply pipe 21a and the cooling

wat er drain pipe 21b are provided 5 with flow anbunt adjusting val ves 22a,
22b and thernoneters 23a, 23b for detecting the tenperature Qf the
cool i ng wat er peripgpatlismaifgce of the conical innpgy er 4 1gsconneatpd tedhaust
gas swirling cylinder 16 is _designed in a hollow cylindrjcal sg_lape,
and opened at cobkingppatemsupply pipoddn afitlielower periden tharephang giso to a
periphery of the gas swirling cylinder 10 16, plural reﬁ;}an uh&r@ro elni ngs
17, 17... for coalinggvater dxatupipg2dbi ak bhe upperreontzen shersqs coplang
formed. A swirling vane 18 for swirling the haust gas.fl ow ng .f.,rgm
the openi ng 1Wwatercunmymipedidagndide copling;water rﬁéﬂ@%%%kbs?eredw éfiﬁan

(viewed fromthe upper side) wth the center axj C of the copica

i nner cyl i hdewith flewtamouatiadiusting H@f‘(ﬁsdz%‘iv éi]é %@Wowiﬁﬁ%ﬁhﬁpgﬁpng
17, 17... . The exhaust gas swirling cyljnder 16 is provi dedbéUSt
above t he exhiexdeteetingjthe; tegnparatan: rl}ﬂ geeling water, respectivelys spoun
in Fig. 4, an opening 25a is forned_at.the_ | ower .portion of the.outer
cyl i nder 25 whi ch covks showar g H1gn & &hes%bfa&&sg?ﬁ SW1 mgﬁ’é'Tlé’diﬂrcgfl'fnner
cylinder 11 and the exhaust_ gas swrlin | i nder, 16 t0,2Q ,,which the

cool i ng j acketdespen éB&J?‘SH%WTﬁﬁﬂaﬂé?ﬁaﬁgs 4@‘%8%889@3 the ubper apd

of the cas: ng 12BST ARFFRERRTIIOboRE (OS50 PREHIRFY, of threedy i ivhipg oy indedy

e M AP g, VB R B

szgr t ?OLO 2 gasth% Cgllgweé%;l?lrl]géln Grd OMIC QUi riné v(a'iieq ﬁ%})r sWiF11RP e
exhaust gas flowing from the opening 17 into the hollow cylinder 11 in
the clockwise direction (viewed from the upper side) with the center axis
C of the conical inner cylinder 11 at the center is provided at the edge

15 of each opening 17, 17... -. The exhaust gas swirling cylinder 16 is

provided just above the exhaust gas swirling pan-shaped plate 13.

As shown in Fig. 4, an opéning 2ba is formed at the lower
portion of the outer cylinder 25 which covers the peripheral surfaces of
the conical inner cylinder 11 and the exhaust gas swirling cylinder 16 to

90 which the cooling jacket 20 is secured. The opening 25a is connected to
an exhaust-gas induction chamber 29 which is formed at the lower
portion of the casing 28. An induction port 29a is formed in the side wall
of the casing which forms the exhaust gas induction chamber 29. The
induction port 29a is connected through the cooler 2 and the air blow fan

95 3 to a gas duct 5 extending from the boiler 1 (Fig. 2). The upper portion
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of the outer cylinder 25 is closed by a ceiling plate 26. The ceiling plate
26 serves to close the upper opening of the outer cylinder 25, and also to
cl ose the upper opening of the exhaust gas swirling cylinder 16.

The conpressed air divider 27 provided around the outer 5 cylinder 25 is
connected to the conpressed air supply pipe 58 extending fromthe
conpressor 44. Further, as shown in Fig. 8, the conpressed air di vi der
27 i s provi dedofithéovternylindeir &5 imelised Hwa ckdling plath26.iPhe ceilimgmlatams
of the jetting nozzles 19 are bent so that the conpressed air jetting
fromthe tip p26seoves toicldse theounter bpeving of theionter oflinder 25, axxhiatsd to
inner cylinder 11 in the clockw se direction (viewed fromthe upper

si de) al ong t helopartde wepephpening of theexdrausicgampwirlpogcybindgr 16.  t he
conical inner cylinder 11. In Fig. 8, the exhaust gas swrling pan-

shaped plate 13 is onlixecepmpresspst aindinideriZ7 prexided m&ghﬁwtne
jetting direction of the conpressed air in the conical inner cylinder 11.
15 5 pevlindem 25rismapnerted e thereampressed aiypnplypinesdd exppadings
30 includes adsorptjon paper (sheet) 31 which forns a screen filter, a_ .
supply rol | shfom She gompresppr &4. thurthesonpshewplipdisss, the apmpgesged air
take-up roll shaft 33 for taking up_.the adsorption paper 31, a screw 49

for feeding fi#énéem‘&l&gw@sai Withssevemietting megzlegids19gas Tihe Hp20
desired direction, a casjing 40 for cqvering the above el enents, a take-up
mechani sm 35 fB?rW%%p?ﬁéeuﬁéﬂpmo ef Jid axshent §9,t%@&d§1§~ fogprassed air

chem cals supply a ratus 5Q for supplyi liquid . chemcals ot

adsor pt i on paplSitise Tz bertipROTIRI BFLUA aaggladd the ceptesagi #ﬁﬂ}e

Sl 2% 19 dtseat Pubt byRiek £ Me'cloakates PRl RS g £he
ortion in a square-pil.l shape. and .a | ower .portj i n a quadctangyl ar
P 4 Shane. pBer sbie) slont e inper p3FmIbral Srthd ot oo HPrr RGOk ne

o e O S e oy 1 YR T B W R Y S i Dan-

shaped plate 13 is omitted in order to make it easy to understand the
jetting direction of the compressed air in the conical inner cylinder 11.

15 As shown in Fig. 2, the screen filter type treatment apparatus
30 includes adsorption paper (sheet) 31 which forms a screen filter, a
supply roll shaft 32 around which the adsorption paper 31 is wound, a
take-up roll shaft 33 for taking up the adsorption paper 31, a screw 49
for feeding fine-powder type solid materials in the exhaust gas to a

20 desired direction, a casing 40 for covering the above elements, a take-up
mechanism 35 for rotating the take-up roll shaft 33, and a liquid-
chemicals supply apparatus 50 for supplying liquid chemicals to the
adsorption paper 31. Each of the adsorption paper 31, the supply roll
shaft 32, the take-up roll shaft 33 and the take-up mechanism 35 is

25 provided in pairs.
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5 t he” quadrangul ar-pyram d shaped portion of the casing 40. The screw

49 descri bed above is provided at the | ower portion of the square-

pi |l ar-shaped portion of the casing 40. A liquid discharge port 42 and a
fi ne-powder discharge port 41 are forned at the | ower portion of the
screw 49 and in the wall surface which fornms the casing 40. A partition 10
plate 44 for partitioning the inside of the casing 40 is provided at the

boundary between t he Sthmcaspig 4@rhashapatppar portionrit a lsquare-pidlsadsheapil ar
pyram d shaped portion of the casing 40. The partition plate 44 is
provi ded with sadya léweungioritisinein whieadpengulext pyramidehape. Asedesaabed
direction. The side wall of the square-pillar portion of the 15 casing 40
is projected tabohe, thelfinki-pewderrtype dizschapgapipe dhwhinkextend from the
projecting portions constitute adsorption roll stock chanbers 45 and 46.
Every two of t hecloogrtyagstreptinemtrapparatusid Whasroensedi®d tothe side surface of
confronted to each other, and the adsorption roll chanber 45 of the two
conf ront i ngp adsbe guasirangulaginymeanid shapedwostiwn\pf the kasing @Oy The scregw
shaft 32, and the_other adsorption roll _ chanber 46 is provided with the
take-up rol | sH8rdesgziberhabpee s prapided asdbstlowrerppertion pfitheyware-
around the supply roll shaft 32 at one end thereqf, it_extends therefrom
in the horizonpilarishepedopoxtion of dbsrasing 4hihdignd dirghbprsamard 42 and a
around the take-up roll shaff 33 at the other end thereof. Further, an 25
exhaust port 4finespewdesdlischarge nppedlre foymed atfhedogeerportionofthe

- 16 - fornms the square pi

activat ed scxaye AShandip ?heewahtg{lypa?ﬁg%ﬁ@ﬁ]}?%ﬂg w@%&%ﬁ%qﬁ&&%&éﬁi@a
02RO s plad i BE oA A st of s TR e ™
S Ll Raltagy HRibect D5 G e e pORS 0 e bt
shich I SUSPEded Quet LoL A PALLSID 20 35t the casio s TheirRoE
chem cal tank %i‘at‘ie%&qis %r}o%?&éﬁ (v;éailtﬁ 11513%9 tzixsrough holes which penetrate in the
vertical direction. The side wall of the square-pillar portion of the
15 casing 40 is projected to the side direction at four places, and these
projecting portions constitute adsorption roll stock chambers 45 and 46.
Every two of the four adsorption roll stock chambers 45, 46 are
confronted to each other, and the adsorption roll chamber 45 of the two
confronting adsorption roll chambers is provided with the supply roll
20 shaft 32, and the other adsorption roll chamber 46 is provided with the
take-up roll shaft 33. The belt-shaped adsorption paper 31 is wound
around the supply roll shaft 32 at one end thereof, it extends therefrom
in the horizontal direction traversing the casing 40, and is wound

around the take-up roll shaft 33 at the other end thereof. Further, an

25 exhaust port 43 is formed at the upper portion of the side wall which

“iiliwiw -



10 armmoni um water are stocked, and a liquid chem cal pipe 52 for

suppl ying ammoniumwater in the liquid chemcal tank 51 to the

adsorption paper 31 which is wound around the supply roll shaft 32.

As shown in Fig. 2, the liquid circul ating apparatus 60 includes a

| ower cone type tank 61 for tenporarily stocking liquid discharged 15 from
the screen filter type treatnent apparatus 30, a liquid circulating

punp 69 for fefotimgthée gaudrepillae pertio® bfithe casieg &00) Rk dges astiviatedy
cylinder 16 of the cyclone type treatnent apparatus 10A, a strainer 68

for renoving schaxtoshiiepraviouslytditathaditd thiei sdsdrptivs papegedi dispodedeat
tank 61, and a spraying apparatus 70 for spraying the liquid fed from 20

the |iquid cirthd appeg spagp sbtde. The upper portion of the |ower
cone type tank 61 is connected to a liquid pipe 62 extending fromthe
| i qui d di scharge portA4Xhdwnhini Eig. 9, tHeotaleal upt meohandswmr 3Ppantlwdesod gelaer
casing 40 of the screen filter type treatnent apparatus 30, and a

cheni cal pifpe BStoABY laedtivieg mudiey 88 whidh is lixeidattk tled otlipné shafpobihded
a sludge di scharge port 66 through which

- 17 - geanigmter 3 eddrivenpulley 36w hich ds fixtedrtpethe Take tupnikold shiadt
provi ded with a pH neter 65 for nmeasuring pH of the Ii(iuid i n the tank
61. The 8deanda bplipd7 eshich i snspruded omen bobb itheap ullepa-3Hr@ht

adj usting val ve 64 for changi ng t he val ve openi ng degree in accordance
with the 5 pH val udsshewnen Eygt Hetipgliontidrehsinicalmmpnlmn apparatiisa@
into the liquid chemcal pipe 63. Aliquid pipe 67 is connected to

t he upper insdudes s auidehesricapsnnkdhl ba W}N@%t elrgmaoalsmich agui d pi pe

67 is connected to the induction port_of_the_ liquid circulating punp
69 19 ougymreeRIi W WA 258 .stqwkefﬁ and a ligyid gbgmical pipe 52 forhe
spraying apparé’i&;;ly?iggi;xglnijgrfiixg water in the liquid chemical tank 51 to the
adsorption paper 31 which is wound around the supply roll shaft 32.
As shown in Fig. 2, the liquid circulating apparatus 60 includes
a lower cone type tank 61 for temporarily stocking liquid discharged
15 from the screen. filter type treatment apparatus 30, a liquid circulating
pump 69 for feeding liquid in the tank 61 into the exhaust gas swirling
cylinder 16 of the cyclone type treatment apparatus 10A, a strainer 68
for removing solid materials in the liguid which is discharged from the
tank 61, and a spraying apparatus 70 for spraying the liquid fed from
20 the liquid circulating pump 69.
The upper portion of the lower cone type tank 61 is connected to
a liquid pipe 62 éxtending from the liquid discharge port 42 which is
formed at the lower portion of the casing 40 of the screen filter type

treatment apparatus 30, and a chemical pipe 63. At the lower portion of

25 the tank 61 there is provided a sludge discharge port 66 through which
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spraying container 71 for receiving the liquid which is fed fromthe
liquid circulating punp 69, plural jetting nozzles 72, 72... for jetting
the conpressed air into the spraying container 71, and a casing 73
whi ch covers the above elenments and serves to feed the gas sprayed in
the 15 spraying container 71 into the exhaust gas swirling cylinder 16 of
t he cycl one type treatnent apparatus 10A The spraying
cont ai ner 71 i slukdge gheckesliixsthettiaalkl §1iia dschargedy| Theltankl 6 ksapeoviated it
i s opened at the upper portion and has a bottom at the | ower portion.
The plural jetwith anpilimeete?B5 for meamurifhg pdll of dhehéqaid is ghaytamk 61. The
container 71 so that the conpressed air is jetted to the bottom of the
sprayi ng cont achemigal pipe 63 isupxbwilediwith $ ehemrival floovidmoint adjusting
circulating punp 69 is sprayed by the conpressed air which is jetted
fromthe jetti vglve 54 fos changingcthd vdbee apaning degeed in tasepndanérewith the
sprayi ng container 71 and changes the_noving direction thereof to the 25
upwar d di r e®t i pdl vahee spraguned by the pdd ozetent6 oA mmeosinmyw atprcllowaiinge the
71 through the_upper opening 7la of the spraying container, together

with the conpréupdd chemicad pipet63.nA lagnid pipe 6?(msmqrmaﬂtsé ar ppem

the circulated |iquid discharge port 74 of the casing 73 into the exhaust
gas whirling cportigerofithetone@aryicropbthe sank ¢ht Fhatigpidapine§716A 5
As shown in Fig. 3, the downstrean side exhaust gas treatnent

appar at us B i népnaegted tg thedadugpion pekt: obthe bgrdgireuladmg pyanp 69 pag
filter type treatnent apparatus 80. The cycl one type treatnent

apparatus | 0B i“br%‘aﬁbttbﬁtﬁtﬁﬁwelt f8.- sane as the cyclone type treatnent

apparatus 10A of the stream;si_de exhaust gas treatnent appargtys A 10
However, tH8 cycl one ‘ggﬁ Off I 2t t%ﬁgsrscﬁr%gmsenﬂar@ﬁas 7 includes’a

PR LT S e P AP R BT
liquid circulating pump 69, plural jetting nozzles 72, 72... for jetting the
compressed air into the spraf,ring container 71, and a casing 73 which
covers the above elements and serves to feed the gas sprayed in the

15 spraying container 71 into the exhaust gas swirling cylinder 16 of the
cyclone type treatment apparatus 10A.

The spraying container 71 is designed substantially in a
cylindrical shape, and it is opened at the upper portion and has a bottom
at the lower portion. The plural jetting nozzles 72, 72... are fixed to the

20 spraying container 71 so that the compressed air is jetted to the bottom
of the spraying container 71. The liquid which is fed from the liquid
circulating pump 69 is sprayed by the compressed air which is jefted
from the jetting nozzles 72 and collides against the bottom of the
spraying container 71 and changes the moving direction thereof to the

256 upward direction. The sprayed liquid goes out of the spraying container

jaced
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gas treatment apparatus A in that the spraying apparatus 70 of the

liquid circulating apparatus 60 is not provided at the upper portion, and
15 also the fine-powder discharge pipe 59B provided at the | ower portion
of ~ the conical inner cylinder 11 extends vertically downwards. The

I nduction port 29a of the cyclone type treatnent apparatus | 0B of the
downstream si de exhaust gas treatnent apparatus B is connected to the
exhaust port 48l thraueh $heewpdn opening géatafchensprayipgoontaingn otogatdier2o
upstream si de exhaust gas treatnent apparatus A The bag filter
type treat mentwitiipthetomessed adrjeso that theeprayed tiguidnist dischargedfnem
(sheets) 81, 81..., a screw 89 for feeding the fine- powder type

sol i d mat eri althei circhkatedHaguid dischargs pwdi 74 df the ¢esing 73zinto theceghanstas
for covering these elenents, and an inverse cleaning 25 apparatus 90 for
avoi di ng cl ogggamywhiirking dyilinder 16@fithesayclone type treatment apparatus 10A.

- 19 - Each filter cloth 81 has a cylindrical shape, and it

i s opened &t t hdsighewnjorFios, dhe dewngtreamnidgexhaust gas tregtment.
The filter cloth 81 is supported at the edge of the upper eni
thereof by a paipargtys B includgsecyglone gype treatmelrh@p@aé'ﬁg‘gs é@%ﬁa&ng%
upper portion _in a_square-pillar shape, and a l portion in a

quadr angul ar pye@filtershenr treptament RERaEALYEHE0. The \é\géﬁggpé;reﬁmﬁqtd
o s o ko Pl 1 Py ot P55
BRI PO R L RS NN T
10 However, the cyclone type treatment apparatus 10B of the
downstream-side exhaust gas treatment apparatus B is different from
the cyclone type treatment apparatus 10A of the upstream-side exhaust
gas treatment apparatus A in that the spraying apparatus 70 of the
liquid circulating apparatus 60 is not provided at the upper portion, and
15 also the fine-powder discharge pipe 59B provided at the lower portion of
the conical inner cylinder 11 extends vertically downwards. The
induction port 29a of the cyclone type treatment apparatus 10B of the
downstream-side exhaust gas treatment apparatus B is connected to the
exhaust port 43 of the screen filter type treatment apparatus 80 of the
20 upstream-side exhaust gas treatment apparatus A.
The bag filter type treatment apparatus 80 includes bag type
Teflon filter cloths (sheets) 81, 81..., a screw 89 for feeding the fine-
powder type solid materials in the exhaust gas in a desired direction, a

casing 85 for covering these elements, and an inverse cleaning

25 apparatus 90 for avoiding clogging of the filter cloths 81.

This Sheet Has Been Replaced

[ ACTARAEWAR




wal | of the casing 40 which forns the exhaust chanber 83. In the

I nducti on chanber 82 there are disposed the plural cloths 81, 81...

whi ch are supported by the partition plate 87, and are also |ocated the

| ower end opening 59Ba of the fine-powder discharge pipe 59B which 15
extends fromthe cyclone type treatnent apparatus 10B. Further, the

quadr angul ar pyramd }[Bortipn of the casing 85 is provided with the

screw 89 at the | ovwerEpchfilser clathe8l hagal cylindricalbskiape,dard itigoppoed at
86 is forned at_the |ower portion of the screw 89 and on the wall surface
whi ch forns théheamper portion@nd has a bottgmeat thedewer psabiony The filtenclodh

I ncl udes a header, 91 for tenmporarily stocking the conpressed air and
pi pes 92, 92.. 8lrigrsuppantag at the edge of Hhecarper apening therenihw e martition

the filter clothes 81, 81... Next, the operation of the exhaust
gas treatnment Qﬂa‘b%@rﬁ?us according to this enbodinent will be

descri bed hereunder. _25 . The exhaust gas.fromthe bp'il er.l is
cool ed by the cool er Phe casing 85 has an upper portion in a square-pillar shape, and

pressurized to about 700 nmAgq in the air _blow fan 3, and en flows
into the cycl oﬁzlomﬂaepwé%ﬁarﬂ qa,@gaaatgﬁ%awxram@rfeh%ti‘ﬁaﬁm of the

exhaust gas treat nent ?‘Epar at us xhaust , gas %I oW n

into the cycl of¥2dypas %Pm@iﬁ@%}% af the fGﬁ\iTl}rE§§é§ Rattydgned ABLQ RRRGE
SOTHCAT -0 MR8 o PR D SR e Ry
O e out et oy el 2 esion oMb 0F 694 RE1PBY RS2 130508 651086 am
10 exhaust chamber 83. Further, an exhaust port 88 is formed in the side
wall of the casing 40 which forms the exhaust chamber 83. In the
induction chamber 82 there are disposed the plural cloths 81, 81...
which are supported by the partition plate 87, and are also located the
lower end opening 59Ba of the fine-powder discharge pipe 59B which
15 extends from the cyclone type treatment apparatus 10B. Further, the
quadrangular pyramid portion of the casing 85 is provided with the
screw 89 at the lower portion thereof, and a fine-powder discharge port
86 is formed at the lower portion of the screw 89 and on the wall surface
which forms the casing 85.
20 The inverse cleaning apparatus 90 includes a header 91 for
temporarily stocking the compressed air and pipes 92, 92... for guiding
the compressed air in the header 91 into the filter clothes 81, 81....
Next, the operation of the exhaust gas treatment apparatus

according to this embodiment will be described hereunder.

25 The exhaust gas from the boiler 1 is cooled by the cooler 2,

N



t he exhaust gas is heat-exchanged with the cooling water to be cooled in 10
the cooling jacket 20. Wen arriving at the gap between the inner

peripheral surface of the outer cylinder 25 and the exhaust gas whirling
cylinder 16, the exhaust gas flows fromthe plural openings 17, 17... of

t he exhaust gas swirling cylinder 16 into the exhaust gas swirling

cylinder 16. During this process, the exhaust gas is forced to swirl in the
15 cl ockwi se dpressurazed o atoudivi 00 mmAqindhesiridow famiSs lmngd then dlawied

to t he respective openings 17, 17... of the exhaust gas swirlin
cylinder 16. into thecesdlenestynfatreatment apparatusy20Asef the nystzaamoude16
flows downwardly while swirling in the clockw se direction, passes

t hr ough t pehansbggr trentment agpansdushaust gas swirling pad- shaped
plate 13 20 and then flows_into the conical inner cylinder 11. In this
process, the swi Ahengxhansbeaaflewing into the syslongatyps traatment
because the t hrough holes 14 of the exhaust gas swirling pan-shaped
pl ate 13 exd en@pparatug AO0dnpassgs thyapgh Fhemwg gafcindyatien chasmber 29,

Not only the exhaust gas, but also the conpressed_air fromthe 25
conpressor 4 i §n§J§m BASHeR qnhé%@oqﬂq;&mgi #5@ oL the; afer cﬂnyfelt B8 thyenghe
-21 - type treatnent apgar,at us 10A._In this enmbodinent, t hi_
conpressed ai r the gap betwegn the dnngr pazipharal surface of/the euter cylinder 255
jetted fromthe jetti n‘(?g _ngzzlleswég [ ngo t he ,oni_cag i Ir%ﬁeﬁ cyl.i nder 11
in the swirling2ditheciss Rpripheral swdage of fbe cgalingdackeli 209k this RTPERRSy
pressure of the conjcal ,inner, 5 cyli.nder l11.is.increased, and the swirling
Porce of the oEhGahaRst aan temeat-decimpedivit the cophiiualin s Be godid it
I ncreased.,On the assunption a he ....an of the, exhayst gas
low g+ G obee cheRoRRarfas 20 Srhas arrividt 38 the dan beeRers the diter,
about 22Nnferr]/mn., the anount, .of c ressed Ly to,be supplied.to
one cycl one tybgnll’[ﬁé’é’?ﬁr@ﬁf?%f’ﬁp t&f%@“ﬁ%ﬁcﬁéngaﬁgﬁ afff?ti“?) e&%ﬁ{%srvf'ﬁmlmg
which is a ver | i;ght, vak ue. [ n the ni cal inner ;gyl{inder
1 “Uhe pr essubEipdeF 16 dRErhaps sas Moy fdtp o1, E0MET Foeningha™ 1701
temperature is.4e %%ﬁ%%stt Ogaas ssvgfr(ih;é ¢ylinder 16 into the exhaust gas swirling
cylinder 16. During this process, the exhaust gas is forced to swirl in the
15 clockwise direction by the swirling vanes 18, 18... which are provided to
the respective openings 17, 17... of the exhaust gas swirling cylinder 16.
The exhaust gas in the exhaust gas swirling cylinder 16 flows
downwardly while swirling in the clockwise direction, passes through
the through holes 14 of the exhaust gas swirling pad-shaped plate 13
20 and then flows into the conical inner ecylinder 11. In this process, the
swirling performance of the exhaust gas is enhanced because the
through holes 14 of the exhaust gas swirling pan-shaped plate 13 extend
in the swirling direction of the exhaust gas.

Not only the exhaust gas, but also the compressed air from the

25 compressor 4 is supplied into the conical inner cylinder 11 of the cyclone
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tenperature due to the flowin of the conpressed air. The reduction in
tenperature occurs due to the adiabatic effect of the conpressed air and
15 the inherent effect of the cyclone. Further, the gas in the coni cal

i nner cylinder 11 is cooled by the cooling water in the cooling jacket
20. Due to the pressure increase and the tenperature decrease in the
coni cal I nner cylinder 11, the gas contam nants in the exhaust gas are

| i quefi ed, typariteatimeniterpparatue 10AeIpdhiepmboskinmit, dheetosmpréssednairhe
exhaust gas. 20 Further, the gas contam nants in the exhaust gas are
di ssol ved i nt ds adjustédjtio cibeaxtet.5vitoi THOkglepPodnddd idjetted fromdhedettangof

water in the conpressed air, and this water is adsorbed by the
fi ne- powder t yprzzies L@ into thenemicabinneéncylindexdduin theswinkingedicertion of
above, the fine-powder type solid materials adsorb the water _in the

conpressed ai rtherexhanest gascArvenrdinglyathminnennressuramisthepenicad jnaes
mutual |y attached to one anot her L. .

-22 - 5 taylindercl his veexeasedgandtheewixling fprce ofcths exhanst gapdn the
fi ne- powder ‘gé%pe solid materials swrl and nove downwardly toget her
with the comhealsinnpiscyindendilcls alseocreasediOpHheyasaynptionthat thet s
and the fi ne-powder type solid materials are renoved, and they are
subj ected to Smoushtofithegeihawstcgas dlavwigg HEoeRe €Y YR$ presterent ang
are separated fromthe exhayst gas. ) Here, t mechani sm
for renoving t&@%@@u@%éﬁ@&hﬁaﬁéﬁt*’g’out 22Nmiimine m‘&&%e GAmpregse
described in the case of pitride oxide and di oxi ,n groups. .
Nitride oxide aiidodhogPRPHednsone evelanetie trqatment ?JgPPB%d’rﬁ i8A is eqyal
the present air pallution, problem, ) Ni trogen dioxide NO[err] is
a nit rogerlooxi‘iﬂ’e&zﬁ‘ﬁmﬁgélmeﬁ’ %31198 eery slight value.

In the conical inner cylinder 11, the pressure is increased to a
specific pressure and the temperature is reduced to a specific
temperature due to the flow-in of the compressed air. The reduction in
temperature occurs due to the adiabatic effect of the compressed air and

.15 the inherent effect of the cyclone. Further, the gas in the conical inner
cylinder 11 is cooled by the cooling water in the cooling jacket 20. Due
to the pressure increase and the temperature decrease in the conical
inner cylinder 11, the gas contaminants in the exhaust gas are liquefied,
and adsorbed by the fine-powder type solid materials in the exhaust gas.

20 Further, the gas contaminants in the exhaust gas are dissolved into
liquid water which is produced due to condensation of water in the
compressed air, and this water is adsorbed by the fine-powder type solid
materials in the exhaust gas. As described above, the fine-powder type

solid materials adsorb the water in the compressed air and the ligquefied

25 gaseous contaminants, and they are mutually attached to one another
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nost - probl ematic because it optically induces the "snog phenonenon”

and emts a particularly offensive odor. The nitrogen oxides are 15
produced during the burning process of fossil fuel such as coal,

petroleum etc., or in a chemical process of producing nitric acid or the

| i ke. Anong the nitrogen oxi des, nitrogen nonoxide is produced by the
direct reaction between oxygen and nitrogen in the burning_process of
fossil fuels, tane rélatbedy ldirgeiatel heapy dumpsi Agcaridingly, ddei Bnerrewdenn of
20 nitrogen nonoxi de again. When N err] nolecules are cool ed, a

bi mol ecul ar caypeisobid redeirialsaveirl ansemosendewomardly tagether with dhe

to colorless liquid nitrogen tetroxide (N ergh(gerr]). This reaction is_as
fol | ows: exhaust g2isCfrem whichr4lnpstr all fdibe] gasggous contamingnts and the
This reaction is a reversible reaction and an exotherm_c 25 reaction.
Accordingly, dimenpowater type solpd matonialsaretemeved; anfcthey are subjected to
-23 - pressure increases, the equilibriumreaction formula (1)

pr ogr essesbt o centrifugsl Forgerdariag the akoye swirlingcpracgss, apdiarpsepanatedgen

tetroxide (N err] err]g. When fine-powder type solid

mat eri al s exi fromnthenexbhanst gasr e where NO2 is changed to |iquid N204
as descri bed above, even a slight _5 anmount of N204 is adsorbed by the
fine-powder type sol Hergathe mechanisgm for remwagrtgmqw%@ IS he
fi ne-powder type solid materials. Accordjngly, when the essuye of

t he exhaust gégomtth%pﬁbﬂﬁst gas will becdescrahe h’&%ﬁé’@)@f&é&%trg‘é%o?%‘{ecﬁﬂfled,
nost of the gaseous contam nants in the exhaust gas are liquefied, and

adsor bed by t HHoXn grewBspowder type solid naterials. The details of the

| i quefaction of .gaseous .contam.nants i n exhayst gas, are. described i n

a chapter 1@ntitled Nitr ?Hg‘lﬂ?rﬂa‘é‘gﬁ]é?’ém groydtyare %ﬁﬁé??t %gécf‘ﬁﬁ@?l;\u%ﬁtge

to Pollution Anal ysi s%, i ssllfegi by t Kant o branch of the Japan Society
for Analyticalin the pr | 4y poliution problem.

Nitrogen dioxide NOs is a nitrogen oxide that has recently been
most problematic because it optically induces the “smog phenomenon”
and emits a particularly offensive odor. The nitrogen oxides are

15 produced during the burning process of fossil fuel such as coal,
petroleum, etc., or in a chemical process of producing nitric acid or the
like. Among the nitrogen oxides, nitrogen monoxide is produced by the
direct reaction between oxygen and nitrogen in the burning process of
fossil fuels, and nitrogen dioxide is produced by the oxidation reaction of

20 nitrogen monoxide again. When NO2 molecules are cooled, a
bimolecular coupling reaction occurs between them, and NOz is changed
to colorless liquid nitrogen tetroxide (N204). This reaction is as follows:

2NO: & N204+Q ... (1)

This reaction is a reversible reaction and an exothermic

95 reaction. Accordingly, even when the temperature is reduced or the
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15 - The dioxin group is a general termfor chlorinated dioxin in
whi ch two benzene rings are coupled to each other by two oxygen atons

and chl ori nated di benzofuran in which two benzene rings are coupled to
each ot her by one oxygen atom The dioxin group becanme known from t he
fact that a | arge anount of dioxin group was contained in defoliants 20
whi ch had been used in The Vi et nam war and produced many def orned

chi | dren. Recaselsguré hincebawcisn the @euilibsiymorksosibm farmnid (Thprogresseeto
because it has been detected in exhaust gas from urban incinerators and

it has al so bagr dghtcird thastNOqns|dharigedotd bigsiidimitrogen tetrokede (Nebh.y
of these incinerators. 25 The generation of the dioxin group in
t he incineration proc®8sen fine-powder type solid materials exist in the atmosphexe
of dust, etc. is divided into two ways. One way is that the dioxin group is
generat ed in twheradNQgistchangeddta guid NtOnay described abeveli enegmagilight
IS generated in a cooling process of exhaust gas discharged fromthe

i nci nerat o5.  gmount of N2O} is aisorbed by thedine-povederstyneoselid sratarialse anson

(CnHM is generated in the initial incineration stage of refuse, etc.,
and it comes it is remavarbhogethexi withathe fine-pawderttype spiidrapraierdaldonposed
i nto carbon di oxi de and water. However, if the contact between

hydr ocar bon anficairdingly, whebdhe pressureqridihe exhausegpaadmosnharedsr )
having a simlar structure 10 _to that of dioxin group would be generated.
Further, even imceeased and the exbhaugt @as isscogdedy most of thergaseelsner at or,

but |17 e precunsors of e eendh O OrSUR AR SETCLRL 50, LG 1 oup

e a5 2 10at digstpowdet Pebe solidl megariale. The dugois of the LORARE SRieuot

T S e e eantarbmantes eraanel Sanare deaeiped in & chhfBfehbiled
“The Atmosphere” of Kogai Bunseki Shishin (A Guide to Pollution
Analysis) issued by. the Kanto branch of the Japan Society for Analytical
Chemistry.

15 The dioxin group is a general term for chlorinated dioxin in
which two benzene rings are coupled to each other by two oxygen atoms
and chlorinated dibenzofuran in which two benzene rings are coupled to
each other by one oxygen atom. The dioxin group became known from
the fact that a large amount of dioxin group was contained in defoliants

20 which had been used in The Vietnam war and produced many deformed
children. Recently, the dioxin group has produced a significant problem
because it has been detected in exhaust gas from urban incinerators and

it has also been detected in the milk of mothers who live in the vicinity

of these incinerators.

25 The generation of the dioxin group in the incineration process
This Sheet Has Been Replaced
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t he di oxi n group. Therefore, according to this enbodi nent,

before t he exhaust gas is discharged to the air, the tenperature of

t he exhaust gas is 20 reduced to be less than 300[err]C to synthesize

di oxin group fromthe precursors. In addition, the synthesized dioxin
group and di oxi n group whi ch is contai ned beforehand in the exhaust
gas are substantially finely powdered and then coll ected.

Specifical |y, efdustiiatg. isodivhded dnbotimoemays: Oruetwapds dhat thefdiasin gheup is
exhaust gas (800[err]C or nore) which is generated in the boiler 1 is

-25 - r egeexhtied inbthe indderatdic the otbhet svayis timat the dhexin geoup

t enper at ure of the exhaust gas in the cylindrical inner cylinder 11

i s reduced to wwbgemerated it0h@oplidghpredessafoizhangtage disthangedhfrony thene
type treatnent apparatus 10A, the adi abatic expansion in the
cylindrical inmmneyatoxder 11, etc. As 5 a result, in the cylindrical

i nner cylinder 11, nost of the dioxin group contai ned in the exhaust
gas is findly powder elin the nwineratea, agl@xsp ameunt of kydsicarbendnddimdiisxi n
group i s adsorbed by the water_in the . conpressed air and the |iquefied
gas cont ani nangeneraigdimethe dpiighincineratignestage of rafuse: atheanddtiapmes
fine-powder type solid materials and 10 finally becone relatjively |arge

| unps. These | WHPscontactwitheiraga that it depogmmlly Becampassgdeintercagbor t he
exhaust gas frgogmwhich fhe gas contam nants and the fine-powder type
solid materi al dxide and water Hpwever, éfaﬁ»m @%ﬂ%ﬁtﬁ@#w@@, hydeoqarbop; and air
process centrifuga orce is applied to the | S,.so that_these | unps
are separated ¥ bt %ioxan grovp gamaterials (precurso AFing a shmilarsiancture,

g S ML R AT R o

par shaped ol ot 13 SIS SGLYS 804 i L thipath s HIIg RS o0 b

the exhaust 983 ;0xin group are generated, dioxin group may be synthesized from these
precursors in the cooling process of exhaust gas by using copper chloride,
iron chloride, carbon or the like as a catalyst. Particularly when the

15 temperature of the exhaust gas is near to 3007, this synthesizing
reaction is liable to occur. About 300C is equal to the melting point of
the dioxin group.

Therefore, according to this embodiment, before the exhaust
gas is discharged to the air, the temperature of the exhaust gas is -

20 reduced to be less than 300°C to synthesize dioxin group from the
precursors. In addition, the synthesized dioxin group and dioxin group
which is contained beforehand in the exhaust gas are substantially
finely powdered and then collected.

Specifically, according to this embodiment, the temperature of

25 the exhaust gas (800°C or more) which is generated in the boiler 1 is
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20 swirling pan-shaped plate 13 enhance the swirling performance of the
exhaust gas in the conical inner cylinder 11 to enhance the effect of
separating the fine-powder type solid materials in the exhaust gas by

the centrifugal force and al so enhance the cooling effect of the exhaust
gas. The enhancenent of the cooling effect of the exhaust gas is gained 25

by the foll ow ng nmechani sm - 26-
When the swir| reduneednt¢ faboat 120Cobyethe noolee 2,camd £urtherethe temperaturaef
11, the pressure around the center axis of the conical inner cyl i nder

11 is reduced, theexhaasrgasin thatcylindricaleinnzar ¢ylinder 1diidereduced to abeut
conical inner cylinder 11 is increased. Accordingly, when the 5 swrling
per f or mance of T0fe bxthesooding jackete2Q tmitbel cyichere typeitneatment apparagus
enhanced, the difference between the pressure around the center axis

of the conical 10dséhemadinhasic expansiontia theegglindrigal ihpenaykndpeddilplete.ahs
side of the conical inner  cylinder 11 is further increased. Therefore,
when the svibr| areespdt.fior b celindridad innexwylinder 1A, mustafitiheadiaxingronp
cylinder 11 is enhanced by the exhaust gas swirling cylinder 16 and the
exhaust gas swecentaigedan thampebapehgasis finaly powderad. Aedpsgribed above, the
coefficient of the conpressed air is increased in the process where the
conpressed ai r fingdy aovrderaddiaxdntgrovpcisadsorhed bytibeawatemar thol i nder

11 while swirling, so that th ooling effect of the exhaust s is,also
15 enhanced. %Fé‘ﬁﬁ%%é?lbag%s&w lignefied gﬁﬁépnl@maaantﬁea%iﬁgeg@ elpments
swirling pan-shaped El aﬁe 13 ser(xe not gnly to_enhance i e swirling

per f or mance of argnuiwalizatiached totbeInemawden type po terialp @ndy) 5o

10 finally become relatively large lumps. These lumps are swirled and
moved downwardly together with the exhaust gas from which the gas
contaminants and the fine-powder type solid material are substantially
completely removed, and in this process centrifugal force is applied to
the lumps, so that these lumps are separated from the exhaust gas.

15 The important elements in the process of removing the gas
contaminants in the exhaust gas are the exhaust gas swirling cylinder
16 and the exhaust gas swirling pan-shaped plate 13 which serve as
swirl flow forming means, ahd the cooling jacket 20.

The exhaust gas swirling cylinder 16 and the exhaust gas

20 swirling pan-shaped plate 13 enhance the swirling performance of the
exhaust gas in -the conical inner cylinder 11 to enhance the effect of
separating the fine-powder type solid materials in the exhaust gas by
the centrifugal force and also enhance the cooling effect of the exhaust
gas. The enhancement of the cooling effect of the exhaust gas is gained

25 Dby the following mechanism.
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to prevent the counter flow of the exhaust gas when the pressure at the
downstream si de of each of the exhaust gas swirling cylinder 16 and the 20
exhaust gas swirling pan-shaped plate 13 is increased for some reason.
Further, the cooling jacket 20 also cools the exhaust gas. The cool i ng
j acket 20 cools not only the exhaust gas passing through the gap

between the outer cylinder 25 and the jacket 20, but also the exhaust

gas flowing in the coWlea thamwirl gtrester(flotv) isnfortdet indhdsonicakimer bot h
25 the exhaust gas just after it flows into the cyclone type treatnent

-27 - appdimders110#he prdssime axoand tthgaertestaxisfofithel corficalwnmen of
t he cycl one type treatnent apparatus 10A, and thus it cools the
exhaust gas cylimdds tildstieducgieandniler pressurefat the exter peripheral side of
coni cal inner cylinder 11 is adjusted by adjusting the val ve opening
degree of the tHeowonical inneneyliadierst risminersiased. Azaordiiglys wihatethen t he
cool i ng wat er _ supply pipe 2la and the cooling water drain pipe 21b to
control thé swirlamppatforimames obthe aghaust gasdngdeseqrpicpbinner F}ﬁﬁnééﬁllilng
j acket 20. ) As described above, the fine-powder type solid |,
material s is endrnéed, theddidfanenge hatweesothe pressitrecsaraund ke CoRpIILaZLY
air and the 10 Iliquefied gas contam nants, _.and nutually _attached to, one

aﬂot Per to of theoeomicel annericylindegd | anddhemrassare &t theneater paripheral
t he fi ne-powder
side of the conical inner cylinder 11 is further increased. Therefore,

when the swirling performance of the exhaust gas in the conical inner
10 cylinder 11 is enhanced by the exhaust gas swirling cylinder 16 and the
exhaust gas swirling pan-shaped plate 13, the adiabatic expansion
coefficient of the compressed air is increased in the process where the
compressed air approaches the center axis of the conical inner cylinder
11 while swirling, so that the cooling effect of the exhaust gas is also
15 enhanced. The exhaust gas swirling cylinder 16 and the exhaust gas
swirling pan-shaped plate 13 serve not only to enhance the swirling
performance of the exhaust gas in the conical inner cylinder 11, but also
to prevent the counter flow of the exhaust gas when the pressure at the
downstream side of each of the exhaust gas swirling cylinder 16 and the
20 exhaust gas swirling pan-shaped plate 13 is increased for some reason.
Further, the cooling jacket 20 also cools the exhaust gas. The
cooling jacket 20 cools not only the exhaust gas passing through the gap
between the outer cylinder 25 and the jacket 20, but also the exhaust
gas flowing in the conical inner cylinder 11. In other words, it cools both

95 the exhaust gas just after it flows into the cyclone type treatment
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type-solid materials are passed fromthe discharge port 12 of the conica
I nner cylinder 11 through the fine-powder discharge pipe 59 and then

fed into the casing 40 of the screen filter type treatment apparatus 15
together with the exhaust gas form which nost of the gas contam nants

and the fine-powder type solid materials have been renoved.

Qut of the gas and solid materials fed fromthe cycl one type

treat ment appaipgtarathe,10Aecandlthe exhaustagas pasthefore idlowaduthefsthe
conposed of relatively-large particles are fed to the fine-powder 20 .

di schar ge por tey4lonr/ type teeateme d9appavatiesl 164, and thwweit goods the exthausé gas
casing 40, and then discharged to the outside. As described above, the
wat er whi ch i ®fficiersdybTheHenpeveinuet ofotheoexhauet gas inHhe oompicad dnger

air and the liquid containing the |liquefied gas contam nants, etc. are
formed in the ayjiiderell ypadjustedbyadipstingiine valveuneninggegreeofithe flow
fromthe liquid discharge port 42 fornmed at the | ower portion of the

- 28 - 5 wmeung aijustmend wadnest3fse 22nkrevided imehe eaelingovetem of
the Iiquid circulating arg)ar atus_ 60. Further, a part of the liquid is
al so di schar gexitpply pipeo?la mad the cpolingrwater deaigering 21htor eppirpbihai t h

the solid as descri bed _above. Since the E)_r essure in the ,caﬁi ng 40 is
hi gher than tramount of the cooling water to be supp et %O.

ied to the cooling jac

As described above, the fine-powder type solid materials

containing dioxin group adsorb the water in the compressed air and the

10 liquefied gas contaminants, and mutually attached to one another to
form relatively large lumps. Thereafter, these lumps of the fine-powder
type sqlid materials are passed from the discharge port 12 of the conical
inner cylinder 11 through the fine-powder discharge pipe 59 and then
fed into the casing 40 of the screen filter type treatment apparatus

15 together with the exhaust gas form which most of the gas contaminants
and the fine-powder type solid materials have been removed.

Out of the gas and solid materials fed from the cyclone type
treatment apparatus 10, the solid materials which are wet and thus
composed of relatively-large particles are fed to the fine-powder

20 discharge port 41 by the screw 49 provided at the lower portion of the
casing 40, and then discharged to the outside. As described above, the
water which is formed by the condensation of water in the compressed
air and the liquid containing the liquefied gas contaminants, etc. are

formed in the cyclone type treatment apparatus 10. This liquid is fed

25 from the liquid discharge port 42 formed at the lower portion of the
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5 atnospheric pressure, the gas, etc. which are fed into the casing 40 are
not passed through the adsorption filter 31, but may |leak fromthe
fine-powder type discharge port 41. In this enbodi ment, the fine-

powder di scharge port 41 is sonewhat sealed by the wet fine powder

which is trapped between the vanes of the screw 49 to prevent the 10

| eakage of the gas, etc. fromthe fine-powder discharge gort 41. \When

the seal i ng bycasimg W td the cppadype tank 6lsat theildwer portion efthe Jiamdve or
the Iike may be provided to the fine-powder discharge_port 41. Further,

for the sane revedating appargtusibOeFarthen 3 pret ahivhe igwidiis edeo déscharged
fine-powder discharge port 86 of the bag filter type treatnent aagaratus 15

80 of the dowfsemetine fintepewdenslisgharee partndditogeshentushghe solid as
The gas, etc. which are fed fromthe cycl one'tyﬁe treat ment appargﬁus
fid

10 passes t hr dlasierilied aheveghings the presswrepin the icgsing 40asjaigher thap
and then arrive at the adsorption_paper 31 at_ the | ower, stage. . The
partition Bl atatmaspheris prrsaureidie sas: ¢l veoieh are fatbintg %he sasing dPianes
2 S Sienni BT B oot SR
bt Don arRe soweden Rebs dinationdhReriAl JRR sHeh b Lens e fine- ("
paper St 511 Shty ! yhepouter, (oot Slbn 06 o BUnk Cont ahned L6 3
2% o 1o " whlis SURBIT kOSSRt cpl uRBLY FRERTRLYS POk
e L BRSBTS RR R e et p R AT e,
S omoti g« no PELEST S BN B AR TR R By &
veror ehans { Ao RLSRRSNERRaRtla 7y B BhrBh ek BhEle A 4, By
the adsorpti on papere 31 eleddds, WPRSary ilfe dPIHd ikl yBOEE5Fiddd o hE®
fine-powder discharge port 86 of the bag filter type treatment apparatus
15 80 of the downstream-side exhaust gas treatment apparatus B.
The gas, etc. which are fed from the cyclone type treatment
apparatus 10 passes through the through holes of the partition plate 44,
ascend and then arrive at the adsorption paper 31 at the lower stage.
The partition plate 44 has such a function that some of the solid
20 materials which are fed into the casing 40, but do not fall down
immediately, that is, most of suspension in the gas, are prevented from
directly reaching the adsorption paper 31. While the gas, etc. arriving at
the adsorption paper 31 at the lower stage pass through the adsorptibn
paper 31, slightly fine powder (containing dioxin group) contained in

25 the gas is captured by the adsorption paper 31. Further, ammonium

N



10 powder in the gas is captured, and also NJerr] is deconposed into

nitrogen and oxygen. Since powdery activated charcoal is attached to
the adsorption paper 31 at the upper stage, the capturing effect of
the fine powder containing dioxin group is enhanced, and also a
deodori zi ng effect is can also be expected. The take-up roll shafts

33, 33... around 15 which the adsorption papers 31, 31 at the | ower and
upper stages awhkich is suppliedifronnthe ebeatical supphyapparatas Bl is atfashedHe
t ake- up nechani sns 35, 35 respectively, although the rotation is slow
Accordi ngl y, ttihe adsorpiitaopppeonapdpbus NOx which ig het liguefieshin the eyclone
st ages are wound around the take-up roll shafts 33, 33 little by
little at all typestreaffenthappdxatas 1O és decompasedfinte nsvegsn andcwater
attached to the adsorption paper 31, a new adsorption paper 31 is
suppl i ed fromwhilespagsingrtdirough the gdaprpt3ontpanere3las f1 ow path before

t he new adsorption paper 31 becones cl ogged, According to
this enbodBnent, the kniovder toenignme the dendFatioreafficiency, ajoatalystnfosi ace
of this nethod, the follow ng nethod may be

- 30 - nrosuotingathe teacthen hedweeneNQf and aremanivge anay the atigehed
stream si de and the | ower streamside of the adsorption. er 31 is
P pap
detected at albeforehanditoethe adsormtiondapexrsdly o Thier 828, cHce WRICBRASS to or
| arger than a predeterm ned val ue, in other words, .if the adsqrptiqn
paEer 31 ihs throughothe adsepptdon paperakleat phelewar stage further Eﬁ‘ﬁﬁ/@ﬁp"t“@%
take up the cl ogged adsorption papers 31. ) ) The , £t C.
whi ch pass thr%ﬁdﬂﬁé’%&%@ﬁﬁﬁf&; %Ebﬁ?ém@fréttage' During this process?%ﬁe fine

10 powder in the gas is captured, and also NOjx is decomposed into nitrogen
and oxygen. Since powdery activated charcoal is attached to the
adsorption paper 31 at the upper stage, the capturing effect of the fine
powder containing dioxin group is enhanced, and also a deodorizing
effect is can also be expected. The take-up roll shafts 33, 33... around

15 which the adsorption papers 31, 31 at the lower and upper stages are
wound is rotated at all times by the driving of the take-up mechanisms
35, 35 respectively, although the rotation is slow. Accordingly, the
adsorption papers 31, 81 at the lower and upper stages are wound
around the take-up roll shafts 33, 38 little by little at all times.

20 Therefore, even when the fine powder, etc. is attached to the adsorption
paper 31, a new adsorption paper 31 is supplied from the supply roll
shaft 32 to the gas flow path before the new adsorption paper 31
becomes clogged.

According to this embodiment, the adsorption paper 31 is

25 moved at all times. In place o'f this method, the following method may be
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the Tower and upper stages are fed fromthe discharge port 43 of the
casing 40 through the bag filter type treatment apparatus 30 and the 10
gas duct 6 into the cyclone type treatnent apparatus | OB of the

downst ream si de di scharge gas treatnent apparatus B. In this
enbodi ment, the adsorption papers 31, 31 are provided at the upper
and | ower stages, however, the adsorption papers 31 may be provided at
mul ti pl e st agamed: THatois, theneressage differescahetweahdhecappds straan side
adsorption papers 31 should be suitably determ ned i.n accordance W th
t he anount of sridthedomer stvenmi side ofithenadestptien npper 3has detectegratalce
or absence of the downstream si de exhaust gas treatnent appar at us,

etc. Further, timeshandeiftibei peassurpalifferencede¢qualthorskargen than afj|ter.
This is because it is considered that it is wasted after it is taken 20
up by the takeregeterminedvaiae3im otherwordswifcthe adgerntignipapandl aér ed,
Bel t - shaped Tefl on cl oth having high resistance to abrasi on nay be
used. In this alawst dbhggads thmtzketup mechanismsgp al‘écﬂltiﬁ?né@rg&kﬁeup the
take-up roll shaft 33 and the supply roll shaft 32, and the conpressed
air or water redgggerd edsayetionparenshdl.Tefl on cloth to renove the fine 25

powder, etc. attached to the Teflon cloth during the process of returnin
- 31 - The gas, etc. which pass through the agsorpt?on papers ?;rfatg

the lower and upper stages are fed from the discharge port 43 of the

casing 40 through the bag filter type treatment apparatus 30 and the
10 gas duct 6 into the cyclone type treatment apparatus 10B of the

downstream-side discharge gas treatment apparatus B.

In this embodiment, the adsorption papers 31, 31 are provided
at the upper and lower stages, however, the adsorption papers 31 may
be provided at multiple stages or at only one stage. The stage number of

15 the adsorption papers 31 should be suitably determined in accordance
with the amount of fine powder contained in the exhaust gas, the
presence or absence of the downstream-side exhaust gas treatment
apparatus, etc. Further, in this embodiment, paper is used as the screen
filter. This is because it is considered that it is wasted after it is taken

20 up by the take-up roller shaft 38. However, when recycling is considered,
Belt-shaped Teflon cloth having high resistance to abrasion may be
used. In this case, the Teflon cloth may be circulated between the
take-up roll shaft 33 and the supply roll shaft 32, and the compressed
air or water may be sprayed on to the Teflon cloth to remove the fine

25 powder, etc. attached to the Teflon cloth during the process of returning
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it fromthe take-up roll shaft 33 to the supply roll shaft 32. Still
further, In this enbodi nent, anmmoniumis supplied to the adsorption
papers 31, 31 at the upper and | ower stages. However, ammoni um may be
supplied to any one of the adsorption papers 31, 31 to deconpose

NOJ err] while raw 5 linme solution is supplied to the other adsorption
paper 31 to deconpose SOx. On the other hand, the liquid
whi ch is di schafges theotakdrap roll shafl 88tofthetsrpplypoll skaftrddhtStiffuarsbes,
30 and then reaches the | ower cone type tank 61 of the liquid

circul ati ng aripattasesnbodimenssamandfiumhiseupplied to theadsegption papenso3l.nhe
liquid circulating punp 69. Material s di scharged fromthe liquid _.

di schar ge por t3Uat ¢hetippexcaréiower stages.cHowevert asumoniumamssr be suppbed
contain not only the liquid, but also a | ot of solid materials of fine
particle di ansoesny bmer ef the adsbeptiohiphpers 3hpdkitpadeconipdsenN Gawhily paw
dianeter are precipitated at the bottom 15 portion of the tank 61, and

t hus t hese5sollimensdlaticd $s sappliedrto the othiex edaprptioparanan Shitp\decompasee
sl udge di scharge port 66 of the tank 61. Further, as much as possible
of the solid Merials floating in the liquid are captured by the
strainer 68 before they reach the liquid circulating p 9. e pH

CI T . unp T
of the liquid in the Oankh&other hand.the liguid awhichis dlﬁ'éhelfg%?mmet | ve

openi ng degree of the chem cal flow anount adj usting valve 64 :‘1‘2
varied in accoctaandilier Kypadrpatmentapranathsi30 and thameeaches,the JoWpr

meter 65. When the pH degree is small, the valvye openi ng. degree,i s set
to a large valeme tyre sanklief the drawid ‘Plé'uﬁ#ftlﬁg aPPaWBSt(ggks Bassed;
ng l ' OIlOi > ghercti)l:g%)? ;t?eetixl;rqgis Cimcdi :E'eccij ltg tting%c?llﬁ? ci?'?:u.ant:[iggtpht?mp 69.
Materials discharged from the liquid discharge port 42 of the screen
filter type treatment apparatus 30 contain not only the liquid, but alsoa
lot of solid materials of fine particle diameter. Therefore, the solid
materials of fine particle diameter are precipitated at the bottom
15 portion of the tank 61, and thus these solid materials, etc. are
discharged periodically from the sludge discharge port 66 of the tank 61.
Further, as much as possible of the solid materials floating in the liquid
are captured by the strainer 68 before they reach the liquid circulating
pump 69. The pH of the liquid in the tank 61 is measured by the pH
20 meter 65. The valve opening degree of the chemical flow amount
adjusting valve 64 is varied in accordance with the pH degree which is
measured by the pH meter 65. When the pH degree is small, the valve
opening degree is set to a large value, and ammonium water is fed into
the tank 61.
25 The liquid is fed from the liquid circulating pump 69 into the
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spraying container 71 of the spraying apparatus 70. Not only this liquid
Is sprayed fromthe spraying container 71, but also the conpressed air is
jetted fromthe jetting nozzles 72. The conpressed air sprays the liquid
fed into the spraying container 71 in the process where the conpressed 5
air inpinges against the bottom of the spraying container 71 and then
ascends, and it then goes out of the spraying container 71 through the
upper open porsdpraying gontainer Thofghegpraying apparatuni. Notiandy this liquid
di scharged fromthe circulated liquid discharge port 74.of the casing 73
i nto the exhaustspygaygeddiromi the sprayidgrcondaiten he, byt alﬂmth@/wnpre%ﬁeﬁgmr 1810
apparatus 10A. The liquid which is discharged into the exhaust gas o
swirling cylifdttedifroms thedettingtmozales & ihe compaesesd pixisprays the lignidh
the fine-powder type solid materials in the exhaust gas are wetted to
pronot e t he mfeddntattheciprayingfcomteinendliovihe progasssgbpre the compressed
Further, the liquid is nixed with amoniumin the process where it 15
passes t hr Sughairtimpingeishgainst thei beftappef the spsaying gontainendpanp then ne
exhaust gas is partially deconposed intq nitrogen and water.

In this enbodiafsendsapndnitihensgaes pit of the snravingfoatamen7l through the

returned to the adsorption paper 31 and the .cycl one. type_treatnent
appar at us 10A LPRRY ePeR Porfieh7lae qfthetprarvine: ondpines Weﬁyﬁr’@n{;’(ﬁ‘é‘ Sqerr]

AL R ML TRR N A ITRE C ETIOI
e e oL e, CUel e, YRR G0l enl aunac gL 1081
char conl 151 e A TR B G GOE s oSSBT ™
swirling cylinder 16 is fed to the cylindrical inner cylinder 11, in which
the fine-powder type solid materials in the exhaust gas are wetted to
promote the mutual attachment of the fine-powder type éolid materials.
Further, the liquid is mixed with ammonium in the process where it
15 passes through the liquid circulating apparatus 60, and thus NOy in the
exhaust gas is partially decomposed into nitrogen and water.

In this embodiment, ammonium is supplied to the liquid which
is returned to the adsorption paper 31 and the cyclone type treatment
apparatus 10A. Therefore, when it is required to effectively remove SOx

20 in place of NOy, raw lime water solution which reacts with SOx may be
supplied in place of ammonium. Further, it may be adopted that the
liquid which occurs in the cyclone type treatment apparatus 10A is not
returned, and ammonium, raw lime water solution, powdery activated
charcoal, etc. are directly supplied into the cyclone type treatment

25 apparatus 10A. That is, any material may be supplied to the adsorbing
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- 33 - paper 31 and the cyclone type treatnment apparatus 10A insofar

as the mat eri al can adsorb specific conponents in the exhaust gas,
react_wth speci fic conmponents, or serve as a catalyst for pronoting
the reaction of the specific conponents. 5 The gas
contamnants in the gas, etc. which are fed to the downstream si de
exhaust gas treatnent apparatus B are |iquefied and al so the fine
powder is claspapeedl andhhecgydlone typparentmeméripparatuspld dnsefah0fs dhe
t he downstream si de exhaust gas treat nent apparatus. These gas

cont ami nant s amafeasalechn ladsoyb speeifi¢ nempondarts ibothelesbhnst gapi peadoBith
fromthe cyclone type treatnent apparatus | OB, and then fed into the

i nducti on chanspeci$® eimphuebss, f Ot serve pse catalyst for promotipp dhatnesacédn
The relatively large fine powder in the gas, etc. arriving at the

i nducti on chanbétheapécificcompfonentsdown, and it is discharged fromthe 15
fine-powder discharge port 86 by a screw 89 provided at the |ower

portion of &he casi ngﬂg‘& gas contaminantgintither gas,heter sthichvare/ fedhto thei ne
powder floated in the gas is captured by the Teflon cloth 81 in_the
process that tHewgeérepmiseide pxhaust gasiceaiment poparainaB sradiaefied and
cloth to the |nner peri pheral_ side. The 20, gas passing through the Tefl on
cloth 81 passe8lsa tee fine pppaerdsciasgified in thqe cyRIONER:PYRM tEgatmeRl to t he
exhaust chanber 83, and_i s then di scharged from the di scharge chanber
83 t hrough theaap%aﬁu@éo&ﬁf the dtoamsft@eam sidp,exhaushgas treatment

When the fine powder tached to the outer peripher h
gpparatus ’Ia‘ilese gas contaminants arFe) paspse?i t%rougal t(;ahe fine powder

10 discharge pipe 59B from the cyclone type treatment apparatus 10B, and
then fed into the induction chamber 82 of the bag filter type treatment
apparatus 80.

The relatively large fine powder in the gas, etc. arriving at the
induction chamber 82 directly falls down, and it is discharged from the

15 fine-powder discharge port 86 by a screw 89 provided at the lower
portion of the casing 85.

Further, the relatively small fine powder floated in the gas is
captured by the Teflon cloth 81 in the process that the gas passes from
the outer peripheral side of the cloth to the inner peripheral side. The

20 gas passing through the Teflon cloth 81 passes from the upper opening
of the Teflon cloth 81 to the exhaust chamber 83, and is then discharged
from the discharge chamber 83 through the discharge port 88 to the
outside air.

When the fine powder is attached to the outer periphery of the

25 Teflon cloth 81 and the difference in pressure between the outer
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25 Teflon cloth 81 and the difference in pressure between the outer

- 34 - peri pheral side and the inner peripheral side of the Teflon
cloth 81 is i ncreased, the conpressed air is fed fromthe inverse

cl eani ng device 90 to the inner peripheral side of the Teflon cloth
81, and the fine powder attached to the outer periphery of the cloth

81l is blow off by the 5 conpressed air. This fine powder is discharged
fromthe fineqmoipheral sidedasd thedanearperdpheaksidesofpthoy Tevraclothe81 aser

portion of the casing 85. In this enmbodi nent, the fine powder_ attached
to the cloth iiscbéased,dhie compressed aireisciedpfrons éble Anvefseonleamingdestice 50
cl eani ng device 90. However, I n place of the inverse cleaning device

90, a Vi br at ortoftdre inmemperipheral side bbthe Slefloty chethhBdy puddthe fine powder
As described above, in the exhaust gas treatnment equi pnent of this
enbodi ment , t tettgebed dnttinei outerspenipheny ofithe-got &l 18/blovenoffiby the

pol lutants of the exhaust gas can be renoved_ w t hout separately

provi di ng &ny doampressednticaThig finmpowdesaist dischanged fremnhefae-pewdes
the manufacturing cost can be reduced. | Further, in the exhaust
gas treatnent digchargmport 86 whieh-is provigedasthedowermarsiamesthepaeing?i n
the exhaust gas in the conical inner cylinder 11 adsorb the liquefijed
gas cont am narmsthiscembedimmeat, the fine powdezmaitnehed fodhe clggh 1ghlown off
gradual |y wetted. Therefore, these fine-powder 20 type solid materials
becone nut ual |yitdx the remnressed ainfromerthe inverse cdeaning devigeed@. However,
fine-powder type solid materials gir adual |y becgne I arge rticles

al t hough t he parplagecofitharinvarsgrelenning devies 8, aryibzator °r€ raging the
materials is small. Therefore, t&re fi ne-powder type solid nmaterials

having a 9fal Idpth Sl mavebeipxegiddd.-can be nore easily separated 25

conpared with the fine-powdey, t soljd-,ateri al separatjon process
P gs I[21escr1r]:)edy gl()aove, in the exhaust gag reatment equipment of

this embodiment, the gas contaminants and the fine-powder type solid

pollutants of the exhaust gas can be removed without separately

providing any large chemical equipment, so that the running cost and
15 the manufacturing cost can be reduced.

Further, in the exhaust gas treatment equipment, the fine-
powder solid materials contained in the exhaust gas in the conical inner
cylinder 11 adsorb the liquefied gas contaminants and the water in the
compressed air, and are gradually wetted. Therefore, these fine-powder

20 type solid materials become mutually attached to one another.
Accordingly, these fine-powder type solid materials gradually become
large particles although the particle diameter of the fine-powder type
solid materials is small. Therefore, the fine-powder type solid materials
having a smaller particle diameter can be more easily separated

25 compared with the fine-powder type solid-material separation process
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-35 - using the cyclone. Further, the fine powder which is not

renoved after passi ng through the cyclone type treatnent apparatuses
10A and IOB is captured by the adsorption paper 31 or the Teflon cloth
81. The point to which attention should be paid is the fact that the
fine powder which 5 has not been renoved in the cyclone type treatnent
appar at uses 10A and OB is slightly wetted, and thus it is |liable to
be attached tousing the cyelbswe: pt FortheapdheFine powderiehidnichot hefibvedoaftbnt
t he capturing efficiency for the fine powder is sonewhat higher than

that for dry fpaesing thyomgheth¢ayclogettiypestrentientepparatuses diodgand 108 is
renoval efficienc 10 of the fine powder, etc. can be enhanced by

provi ding a sheaptuneshbrdheradsorpticmipeppr 3dromtive Teflon closh Bk Bhe podnhte1
or the like at the downstream side _as well as both the cyclone type
treat nent appawdtickastantion gmuld be paid is thefact tbat the fine posnderimhach,

t he anmoni um water solution is sprayed into the cyclone type treatnent
appar at us DA, haﬁazcetllwmsemmdq imthe ¢yalome, et readnment apparatuseshkA
bef orehand to the sor tion paper 31, so that the renoval_ efficiency
of NJerr] andanfnk0B is ! wettedhandxthusit Jgiahabbmtcbbefantanhedénﬁémced.
In the above enbodiment, the boiler 1 is used as _the exhaust

generating souﬁééorﬂ%%\l@ﬂ)ert b Oﬁrté?erﬁ?ﬂpﬁ\ﬁéﬁ'@h 84, ise thet qli%%!éfdutlﬁgZO t he
boiler, but it .applicabl e to a diesel, engine_ for shi a_vehicle or
the like, a re® (apnsy for Eh%ﬁwowﬂ&m ISaﬁvmwhﬁ&.he\ghﬁr thap that for dry fine
Further, in the a enbodl ment , &p exhaus treat .

appar at uses A BAY o aving they sgmediametar. Qq?ramglé'xﬁggﬁeng%al efficiency

Parf ul  objor of Phe Pife RANAEE: oi5asaiht A bARSH BTG frshoot Such as the
adsorption paper 31, the Teflon cloth 81 or the like at the downstream
side as well as both the cyclone type treatment apparatuses 10A, 10B.

Further, in this embodiment, the ammonium water solution is
sprayed into the cyclone type treatment apparatus 104, and also
156 ammonium and activated charcoal are attached beforehand to the
adsorption paper 31, so that the removal efficiency of NOx and fine
powder in the exhaust gas can be further enhanced.
In the above embodiment, the boiler 1 is used as the exhaust
gas generating source. However, the present invention is not limited to
20 the boiler, but it is applicable to a diesel engine for a ship, a vehicle or
the like, a reactor of a chemical plant, an incinerator, etc.
Further, in the above embodiment, two exhaust gas treatment
apparatuses A and B are arranged in series with the exhaust gas
generating source, but in order to enhance the capability of removing

25 harmful objects in the exhaust gas, many exhaust gas treatment
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- 36 - apparatuses may be provided in series. In order to increase

t he anount of the exhaust gas to be processed, plural exhaust gas

t r eat ment apparatuses nmay be provided in parallel to the exhaust gas
generati ng source. 5 According to the present invention, the
pressure of the exhaust gas in the conical cylinder is increased and
al so the exhaust gas is cooled to liquefy the gas contam nants in the
exhaust gas andppdsatuses magyhbe Ipirqm'adédaih gasiesoinamdeartosincreade the amount
fine-powder type solid materials in the exhaust gas, and then the
fine-powder typfthelexbavet gdasatebamerocessad; plugdl Ie;:haluet ®ps| treatmieindct .
Accordingly, the gas contam nants and the fine-powder type solid
materials in thappexatusss pey baprovidelun garallel iottheutxbapst gaslgenerating
provi di ng any chem cal equi pnent, so that the runni ng cost and the
manuf act uri ng segxcecan be reduced. Further, the fine-powder
type solid materials in the exhaust 15 gas which are not separated in the
coni cal cyl® nder can Becongding telthe present irvenfden, the pressure of thiedxhauste
downstream si de of the conical cylinder, and _the fine-powder type
solid material Eagan the eansabaylinder is increagedandalendhe exhanstugas iy,
according to the present I nvention, the fi ne powder contained in the
exhaust gas i ncedleddentiaupty he Iﬁ?@rcqnjcawm&se@ tl@,@ exhaust gascand adisayb
efficiency of the fine:powder type sol mat eri al s can be enhanced by
provi di ng t he Ehediqual lqdqsaade@p@mnts to t&%ﬁ@nsfpwéeééﬁpea"p 1dymatgeials

in the exhaust gas, and then the fine-powder type solid materials are
10 removed by the cyclone effect. Accordingly, the gas contaminants and
the fine-powder type solid materials in the exhaust gas can be removed
without separately providing any chemical equipment, so that the
running cost and the manufacturing cost can be reduced.
Further, the fine-powder type solid materials in the exhaust
15 gas which are not separated in the conical cylinder can be captured by
the sheet which is provided at the downstream side of the conical
cylinder, and the fine-powder type solid materials can be removed with
high efficiency. Particularly, according to the present invention, the
fine powder contained in the exhaust gas in the conical cylinder is
20 wetted, so that the capturing efficiency of the fine-powder type solid
materials can be enhanced by providing the sheet at the downstream

side of the conical cylinder.
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-37 -7 VWhat is clainmed is: 1 1. An exhaust gas treatnent

apparatus for treating exhaust gas 2 containing a m xture of fine-powder

type solid contam nants and 3 gaseous air contam nants includes: 4

a holl ow conical cylinder reduced downwardly in diameter 5 thereof having
an upper open portion which is forned at an upper 6 ortion thereof and

adapted to take in the exhaust gas, and a | ower open 7his epldged s
formed at a | ower portion and adapted to exhaust 8 co ials
of the exhaust gas passing through the inside of 9 sai

a jetting nozzMéhabis jchaimed isonpressed gas so as to swirl around 11 a
center axis of said conical cylinder along an inner peripheral surface 12

of the upper portion of said conical cylinder; 13 conpressed gas
supply neans for supplying the conpressed gas 14 to said jetting nozzle;
15 la casi ng 1oAwreduwsitngastteatoadst dppehatueforf reatteg dxhawst gas

open 16 portion of said conical cylinder, said casing having a first
exhaust por2 1fontawiningia mixtued oftfinerpospdar fxpe solidtdeataviinamdsatupt ed t o
exhaust gas 18 conponents of the exhaust gas and a second exhaust port
which is 193 f gasedusiain coofiemipents anch of and adapted to exhaust
fine-powder 20 type solid nunmerous materials of the exhaust gas; and 21
a sheet whith is di sppdwdlowi canieed gsilindemrednesd dewsuwardlasimdizmeten) has
m nute hol es through which the gas can be passed. . .
thereof having an upper open portion which is formed at an upper
6 portion thereof and adapted to take in the exhaust gas, and a lower open
7 portion which is formed at a lower portion and adapted to exhaust
8 constituent materials of the exhaust gas passing through the inside of
9 said cylinder;
10 a jetting nozzle for jetting compressed gas so as to swirl around
11  a center axis of said conical eylinder along an inner peripheral surface
12 of the upper portion of said conical cylinder;
13 compressed gas supply means for supplying the compressed gas
14 to said jetting nozzle;
15 a casing for receiving materials discharged from said lower open
16 portion of said conical cylinder, said casing having a first exhaust port
17 which is formed at an upper portion thereof and adapted to exhaust gas
18 components of the exhaust gas and a second exhaust port which is
19 formed at a lower portion thereof and adapted to exhaust fine-powder
20 type solid numerous materials of the exhaust gas; and

21 a sheet which is disposed in a gas flow path inside said casing

22 and has minute holes through which the gas can be passed.
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-38 - 1 2. The exhaust gas treatnment apparatus as clainmed in
claim1l, 2 further including cooling neans for cooling ThisShesy Hea Bain ced
during a 3 period fromthe time when the exhaust gas is an
exhaust 4 gas generating source for generating the exhau w&m ,rhe
time 5 when the exhaust gas is introduced into said conical cyll , 1
3. The exhaust gas treatnent apparatus as clainmed in claim2, 2 wherein
sai d cool i &g means ha2. Bhecothangstj gasbreatment apparatumasglaimed ip«lppnet.al
surface of said conical cylinder so that refri?erant is supplied, 4 into a
gap betweef t rfartnhue:emdmﬁpgaoaln@mm for enoling the exhaugtigascdusingad
said cooling jacket, refrigerant supply neans for supplying the 6
refrigeran8 i merisdiftomothie tigne achken thermxhaaist gps éﬁqsunpﬁeaérgm]gnr@&%uﬁ
for discharging the refrigerant fromsaid cooling jacket. 1. ] 4,
The exhaus# g&as generatingaovacafon genesntingsthe pxhapshgasuny] thedime 1 (o
3, further includi ng swrling flow form ng neans fgr 3 swrling the
cﬁﬂmﬁ’ﬂi

exhaust ga§ arwhen xbausl gasiis iptroducedcigtosa ¢ylinded feed the
exhaust gas fromthe upper open portion of said conical 5 cylinder into
said conical cylinder. 1 5. The exhaust gas treatnent apparatus

as clainmed in claim4, 2 wherein said swirling flow form nag.
exhaust gad swirling 3 Thelexhaustgrshreatnyent gﬁ@&r?W%aﬁd’Eg’cﬁ%g?};i ‘?qgﬁnc y

shape and i s disposed 4. _at the upper _end of said conical. cylinder, said

exgaust ga2 swWhereig sxid egelingareans bag aco8Pas; Jﬁﬁ%i‘@w’i&c‘i‘v&rm g4t he

si de peri pher .
P P 3 yperipheral surface of said conical cylinder so that refrigerant is supplied

4 into a gap between the outer peripheral surface of said conical cylinder
5 and said cooling jacket, refrigerant supply means for supplying the

6 refrigerant into said cooling jacket, and refrigerant discharging means
7

for discharging the refrigerant from said cooling jacket.

4. The exhaust gas treatment apparatus as claimed in any one
of claims 1 to 3, further including swirling flow forming means for
swirling the exhaust gas around the center axis of said conical cylinder

to feed the exhaust gas from the upper open portion of said conical

[ SIS

cylinder into said conical cylinder.

5. The exhaust gas treatment apparatus as claimed in claim 4,
wherein said swirling flow forming means has an exhaust gas swirling
cylinder which is designed in a hollow cylindrical 'shape and is disposed

at the upper end of said conical cylinder, said exhaust gas swirling

Gt b W N

cylinder having an opening which is formed on the side periphery
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- 39 % 6 thereof and adapted to take the exhaust gas into said hollow

cylinder, 7 and swirling vanes which are provided at tT idas pldced
opening and 8 adapted to swirl the exhaust gas fl ow ng i ng
into said 9 hollow cylinder. 1 6. The exhaus t

apparatus as clainmed in claim4, 2 wherein said swirling flow form ng
means has an exhaust gas swirling 3 pan-shaped plate which is disposed at
the upper ehd bhexpnfandaidapted toctakenthe ezhaugt gagriadoisaid hodlowexpinder, ch
is gradually downwardly 5 projected toward the center axis of the conical
cyl i nder, s&i dasdremwitnling vgaessvhidh age pravidedet theadgeof saigd ppeming and

t hrough hol es which are 7 forned _therein so as to extend fromthe upper
surface of &ai adppied toewird the exhpyst gag flamingffrom gapd apening dinto said

swirling direction of the exhaust gas. 1 7. The exhaust gas
treatnent appabatiew gxlindgried in any one 2 of clains 1 to 6, further
I ncl uding plural jetting nozzles. 1 8. The exhaust gas

treatment apparatus as clainmed in any one 2 of clains 1 to 7, wherein said
sheet is a belt-shaped reen_filter, and 3 said apparatus, further _ .
i ncl udes a Supply rol 6-sth¢ exhrysh@anrirentment apparatusns claiged 1n glai 4. a
O, Rl R B TR b 58 e tings
e sk oLl LD ot SRR bl T by SHE LA il <1
take-up r Oll Sgy ih’deir Saxl(f ﬁ%gfgqxéf ilg ralv.ep gsshfalp%ww?l%}t] i:is r1gradua11y downwardly

5 projected toward the center axis of the conical cylinder, said exhaust

6 gas swirling pan-shaped plate having plural through holes which are
7 formed therein so as to extend from the upper surface of said plate to the
8

lower surface of said plate in the swirling direction of the exhaust gas.

1 7. The exhaust gas treatment apparatus as claimed in any one

2 ofclaims 1 to 6, further including plural jetting nozzles.

8. The exhaust gas treatment apparatus as claimed in any one
of claims 1 to 7, wherein said sheet is a belt-shaped screen filter, and
said apparatus further includes a supply roll shaft around which said
screen filter is wound, a take-up roll shaft for taking up said screen
filter and a take-up mechanism for rotating the take-up roll shaft, the
supply roll shaft and the take-up roll shaft being disposed so that said

screen filter which is supplied from said supply roll shaft, but is not yet

o =3 O v bk W N

taken up by said take-up roll shaft, is located in the gas flow path in
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-40-7 9 said casing. 1 9. The exhaust gas treatnent apparatus
as clainmed in claim8, 2 wherein at | east one of adsorption material which

adsorbs specific 3 conponents in the exhaust gas, and pronotin terial
for promoting 4 the reaction between the specific co %t ve
material 5 which reacts with the specific conponents, ﬂ sai d

screen 6 filter. 1 10. The exhaust gas tre us as
clai med i n9anyweaidecasingf claims 8 and 9, further including reactive
material supply means for 3 supplying said screen filter with the reactive
material which reacts with 4 the specific conponents in the exhaust gas.
1 . 11. The exhaust gas treatnent apparatus as clained in any one 2
of claims & to 10, whes The exhiusti gaslteeatament ppparatus aswinimedis olaimi & 3
which is fornmed due to condensati on of the exhaust gas _and water in_the 4
conpr essed 2gaswheréior at-deast ohe of adsorption material ¥ BictusAaerbsmpecifis
liquid circulating systemfor re-swirling the liquid discharged fromsaid 6
li qui d di s8harcganponents in shd exhdus) gas andpgorwiingmatena §rr. promoting
12. The exhaust gas treatnment apparatus as clainmed in any one 2 of clagins 1
to 7, wherdin Bw reattien he§wreiem&e gpetifict grmpopayts apﬁeveammwm%ter@
designed in a bag shape having an opepi ng. ;

which reacts with %he specific components, is attached to said screen

6 filter.

1 -10. The exhaust gas treatment apparatus as claimed in any one
2  of claims 8 and 9, further including reactive material supply means for
3 supplying said screen filter with the reactive material which reacts with
4 the specific components in the exhaust gas.

11. The exhaust gas treatment apparatus as claimed in any one
of claims 8 to 10, wherein a liquid discharge port for discharging liquid
which is formed due to condensation of the exhaust gas and water in the
compressed gas is formed at the lower portion of said casing, and a

liquid circulating system for re-swirling the liquid discharged from said
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liquid discharge port of said casing into said conical cylinder.

1 12. The exhaust gas treatment apparatus as claimed in any one
9  of claims 1 to 7, wherein said sheet is filter cloth for a bag filter which is

3 designed in a bag shape having an opening.
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-41 7 1 13. The exhaust gas treatment apparatus as claimed in

any one 2 of clains 1 to 12, further including: 3ThlsSheetHasBe dag means
for cooling the exhaust gas from an exhaust gas 4 ge e; and
5 gas feed-in neans for feeding the exhaust sai d 6
cooling nmeans to said exhaust gas treatment apparatus. 14. An
exhaust gas treatnent equipnent including: 2 sal d exhaust gas

treat nent appar at usesl3sTht aixiahstgasireatment afpadatiasmsSclnomed in any one
(hereinafter referred to as "upstreamsi de exhaust gas 4 treatnent
apparatus"®; afdlafms 1 to 12, fusther mdladsngyas treatment apparatus as
clainmed in claim12 6 (here| nafter referred to as "downstream si de exhaust
gas treatnm8nt 7 appacaailisg mearefex codlieg dhlecamhaywstr gasfromian exhaust gas
upstream si de exhaust 8 gas treatnent apparatus and the upper open portion
of said codi cger®rating sdarcegfarsdi d downst ream si de exhaust gas treat ment
apparatus are 10 connected to each other through a gas Iine.

15. The exBaust gas tgaafeshinappanatfos fa@dmatln@extlnugmammle@ byt sgidher
i ncluding: 3 cooling neans for cooling the exhaust gas from an
exhaust gaé 4 coglimg means toeabkexhaust gas treatmentRPPIRAEYESng neans for
feedi ng the exhaust gas cooled by said 6 cooling neans to said

upstream si de exhaust gas treatnent apparatus.

14. An exhaust gas treatment equipment including:

said exhaust gas treatment apparatuses as claimed in any one
of claims 8 to 11 (hereinafter referred to as “upstream-side exhaust gas
treatment apparatus”); and

said exhaust gas treatment apparatus as claimed in claim 12
(hereinafter referred to as “downstream-side exhaust gas treatment
apparatus”), wherein the exhaust port of said upstream-side exhaust

gas treatment apparatus and the upper open portion of said conical
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cylinder of said downstream-side exhaust gas treatment apparatus are
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connected to each other through a gas line.

15. The exhaust gas treatment apparatus as claimed in claim 14,
further including:
cooling means for cooling the exhaust gas from an exhaust gas
generating source; and

gas feeding means for feeding the exhaust gas cooled by said
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cooling means to said upstream-side exhaust gas treatment apparatus.
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