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65 If the metal atomic ratio M/(M + Cu + Mn) is smaller than 0.02, the composition finds difficulty in
molding. If it excesds 0.7, the maximum cleaning capacity of the cleaning agent per unit weight or unit
volume, i.e., the saturated cleaning capacity decreases. On the other hand, if the metal atomic ratio Cu/(Cu
+ Mn) is smaller than 0.1, that is, if the proportion of copper is too low, the saturated cleaning capacity
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The low-temperature type cleaning agent is generally used in this invention as a fixed bed filled in a
column or tube. It may also be used as a moving bed or a fluidized bed. The exhaust gas containing toxic
components (hereinaiter referred simply to "exhaust gas™) is contacted with the cleaning agent while
passing through a column packed with the cleaning agent whereby the toxic components are removed.

85 The exhaust gas to be applied to the method of this invention is not particularly limited in concentration
of toxic components contained therein and in flow velocity. In general, it is preferable to decrease the flow
velocity of the gas as the concentration of toxic components increases. In practical application of the
present invention, with the concentration of the toxic component being 10%, 1%, or 0.1%, a preferred
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of toxic conponents contained therein and in flow velocity. In general, it
Is preferable to decrease the flgwgye pRigty of the gas as the concentration
of toxic components increases. In practical application of the present

i nvention, with the concentration of the toxic conponent being 10% 1% or
0. 1% aapreerfaest rgasl cléaning &fun @I9d! withi TheBow-4ampenatiieciype clbdning sagent edcertdingytodthe t he
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hi gher t Xi '] terrperature type cl'eaning agent, ranging from
1.5 to 3. | the EI@anﬁ?\a SRl BEIhE prbddht ihvaiiioh PSHRRYS Ab Whtling! theaheRt oF BB leRi@ustgaBt | S
conbi nednrwhtub uéubn% pokSthed Bjp HehrisYof la)tiBolet providedbn the up@esth sidé bEa eldnmy TblUGAS | S
brought Trafefire; @ Bledfidg coluih naybé Protidied iMing ipragnaisitd ivlativeiie a edcedm purgp fageiatonand
then w td thdrexnhiiVgisS ISP &lsybtedn Uy rBakes Nipospibkiey@Ntteat b @xiwosttgas undey resiaced
usual | y fiessararin i@Omannér, thy exhaast gaspasses diragh ithegracmmupwmp refiet doxisf coppenetts have
quartz (eas semaved)therefodna sbitita theepump Gilnigl frha\fmmg:oetam'natlbretmﬂamcemmmmtetthlfsor a
gas\.‘/Thefad:lltajhg maipterenteyof the yecuarh eami-ng agent is filled in the inlet side,
whi | e«t he Mavpresanb éwertion & oy Busiied i) geeatay deteil by, wew&f Bigt fplioping jExamplespandy o4 j o
of the hEempartyedprles; hysdt shouhhy ydersipsiibat the present inveptionispehdgeriedio 0§ Jaitedo
cl eani ngthereferin thess esameigs| allengrepnts are By welght pjess ghermise RISt be definitely
specified as it varies depending on the velocity of the exhaust gas, the
concent r ZXAMELER? TPH 3 t oxi ¢ conponent, the contact tenperature of the
cleanl‘ﬁﬁg agents and gas, or the like factor. Generally
speaki ngLrepayatipn o i et F he anmount of the |owtenperature type
cl eani ng %ggg& Atéer than that of the high capacity type cleaning

f Mato
?Fg,g S
agent . r exa e | ength of the packed Iow—terrperature type cl eaning

agent .| aye&\ dobl éohﬁchQJbem dqledik SltiPwisiagdd Mo o o Sopidr lsittatelaqliddts SoRmeHEunelf
from 2 t @ 40%on e TaChHR B ¥ 1 HO® Bredishatd AWstaldad axdlsie Boppbrecaitohad. TR ckyerilizagongt h
of the cheirdWasepbited, aYELhs prolipfatd Wddiidtihd 19| filiationt ahd nashed eth iwatent obtain
parti cul gdsicopperdatiftd. N si ze but, for practical use, generally has an

55 2) Manganese Dioxide:

A 10% barium chlorate aqueous solution was mixed with a stoichiometric amount of a 10% manganese
sulfate aqueous solution to precipitate barium sulfate. After removing the barium sulfate by filiration, the



i nner dianeter, of from50 to 1,000 nm The total packed | ength of the

cl eaning agent(s) in'the colum | Epepss a2y from 200 to 2,000 mMm 40

For the purpose of detecting or predicting breakthrough of a cleaning

col um by toxic conponents, the colum is preferably provided with a

det ect i ng fitigie wes pvapesgted #f 596%”0[ '®hpursdo abtem erudd manganpendiotidey ehich was then stimediimed
use of t h&ot congentEatadenitde aqic for ¢ g@"'@-l washed wjth a0 dencexehanped yateh | feflawasklyyafiration. (Thpe
cl eani ng é&éﬁ%kewﬁﬁ@'eﬂét‘é’ef?f?g agiesrttwttayemwwqaeanmxued bet ween the two
cl eani ng ge $ ers, or mdway in the |low tenperature type cleaning
agent yg lurgjpa the downstream side relative to the | owtenperature type

45 cl It ble to fill the detect
age(r:tt e?RI ?ﬁe'%mend'Ag%yfe”rof"ffgé F‘b%"— %1%3%8%5%&&8%&9& “@?&?ﬁt nlg agent(:a I Zy:(r: ! %re

spemhcalig alghe total packed length of the cleaning agents and the
det ecti,pg agent being 2,000 nm the colum is packed with the high capacity

type cleani nena@anfro&&e@b,{ Rk Bhé?rt.ca& nﬁﬂgnéfo%&w%&emﬂ the |ow tenperature

type cleaning agent to a’length o and the detecting agent to
a length @fBa3R Zind C2Bbhaty I N the order of froman inlet side toward an
outl et side. 50 The cl eaning colum is usually conposed of a single

cyl i ndes or,A 2006 sgdilim @rboRatedadtbas Sollion Was ddash b @rao% e dbitaldt dqGddus SHRMorD@Htil the
conposed eflutian padia pH iof § to0f0. Thel thusCkRdcipitatédDéry Eowad fitereld tandra¥shitoBBPARSE zind a
first cyl cmbepatef i | | ed With a high capacity type cl eaning agent and a second
cyl i nder filled wth a |owtenperature type cleaning agent and a detecting
agent whi EhipetatbﬂQﬁdebmwwwﬁﬁmt@@niqumpi ng and the like. The detecting
age t?6 be used is not restricted as long as it is capable of detecting
t oxi c corrpor(@n?@%@vm opthenatey () raanganase diptde. andy(P) slumingtsoly jstica sql jer basic zinc
parti cul af"alr %aﬁé’ﬁ'@d‘tﬁ‘eﬁ t&'g@ﬁ'tedd'éﬂ‘PthP@F rﬁ?%%‘Y‘d‘ € 3R aphPWEH 2 Mn)ps showadn or
changing & t°° %ﬂs asdﬂe 9% §"°l:li"€'6‘?dd§e‘i¥"ﬁ‘ﬁ'?“u'§‘°AUQld°‘F3&!’"8‘5@”] s
preferr ed ahes0 L %d“s"@?ﬁé jaf G'F‘t ﬁ?’g;‘?%d'%ﬁ @xideg to
phosphi he § w%tﬁ p:én 4 g ;}5‘ fgrm ZH’E"F '"?ﬁ  pnd
i | ust rat er M nge PR gdiee s‘?‘naS\fP?\" %ﬂdeé'?'g%p@%t&t"’f‘%n
of 5 42 B1 an exhaust gas cl eaning coI um filled with the
Iovv-tenpebglu,m,g#gnyoeglegj"ﬁagb&gy agent according to the present invention in
conbi napi ty type cleaning agent and a detecting agent.
In Fig. 1, 3§ aigidneHiads biediing 3BIGHn fbi dibiekdr & 16 RARE RIGAEE 400 iy iphSed |ﬁ‘|a%han;|beland
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f our t h 3b ayosic c@nmaend wasspasspd shrdughithb esiingr & faudte oft 19 &iIC(buPafitisl Uncag@idtityl i a téldhn
order from thensgestThegas atithie odtietetrtab édienndwasmadniteebysa detectol Ne détaing tienineof
t hi rd | ay eeriod befere thefaakthreehhlwf thg clagninggolpinert. Ehertoxicmimiperientovas detbalat! by tizaep of a
wi Rdow 9 Aregicophdtometdr ntilizingethe (firingiple oh atomic-absorhtioapdctrastopy NEHO'S imanudastured by
cor responffiPrep $apsa Gro Light 'E!@tppngﬂm het toxicygamponent was clearlyi coufirhedy snecificallyT yhen the
above- des E‘P"PWEF‘% loba(Finer ghasehingran dberanetyeache:2p RPB-rﬁeRPP GU2% rpbaregrieglively.gyas taken
di schar gi Qb‘i?a ﬁg?mt §h ’fEPeF'e‘EI hY"r’??ﬁ‘i‘ s“?"i’)‘fde’e%ﬁ %”t""P'hE’ becadpRtedn e @beye-
producti o %t °t'°'}\sy Q!ﬁ%’t?h‘é‘? d’f?\’%‘t’ﬁ"'tgne
sem - CondU% ?i é% ar l'Qhown I i rc a lg él nstl y 5 p
| aver i [£] en frPJI]t ﬁ % eI vx nm
y 45 e ng |h‘ o the e ?IE’\%nﬁO p?og E xte GIO% even el ata
cl eani ng RReBitact AMbsHky it ;5’ r’to f enove
the nost part o e tOXI C corrponents |n the exhaust gas V\hen the cl eani ng

col um |scgﬁpghm@|pi_gyw tgaperature condition, as in winter, the gas is
f orwar ded—to—seCond—tayer—5 15 w t hout bei ng cl eaned suffici ent ly. In
second g ay ercidaning Bdnis WBMbiRlhg)Bo indigaRioss AIBRAS Rbhparsis ERfnpi M HfRI02) Bhda Heaning

conpl et el ygerfpevitamiag nd @lpridiokile tGdmMphrative ERIMPRY ) IwsfeCprbpaRa detordkiy 16 GhedglSdabiurd 3N i ng
a high cl esamplegi1tetse even at a | ow tenperature, thereby preventing the

cl eani ng colThernledning rapacitycih batl obihe ekdiing @legiingi agerets wds@viluaiearin thel saie rhanf®r.as ihe
t hus cl eabPehplgasandsthe mesnlisi ohtained Larse showntio Teble 1t liti gad bansberd dhat the tnaey befere amed

di schasgebrediivaygh frcremprbablyathartss s rteet tof the Ugyhiemprratere tybe cligning agentedf dies present he
anmount of inyantion; eamslyetppioyiiaiely @ bathef heratter.




-20 i'ncreases, approaching saturation of the cleaning agents. Wen |ayers
4 and 5 reach a break-through pogmpoel hf2 BpXxi C conponent begins to be
incorporated into the gas passing through third |l ayer 6, and the detecting
agent is thereby colored. At this point, the toxic conmponent having passed
t hrough the detecting agent | ayer can be renoved by the | owtenperature
typ%’cl eani ng ent of fourth layer 8 so that it is not discharged outside
of the colummy, gWhile the gas is passing through the |ayer 8, the cleaning
colum can @e; & hgnggd ab By anakhes oﬂedogr&vem & sahar & the toxic
conpofent ogtsii. <AcSordi n§ t3 the fhreSedd ithvéht Bond sithce Toxb c
conponents C@nEHAT ned in exhaust gases can be renoved efficiently even at
such a low te rature below 10[err] C at which the conventional nethods
coul d not sgffl iently attain the aim the nethod of the invention can be
sefel y applged_pven under a | ow tenperature condi tioon as in winter. 30

The lowte es Ff ure type cl eani ng agent used in the present invention can
be used in e:q]rg nabi on Wt he a fi gh capaci tsy type clkeani ngt agent o further
ensure the %f,‘,! iency in renoval of a large quantity of toxic conponents.
Further, thé& cBpani ng met hod of the present invention requires no wetting
treatgent oE the exhaust gase which is usually perforned by neans of a
bubbl er proyi ded on the upstream side of a cleaning colum. 35 Therefore, a
cl eani ng coxumg| nay be provided in the upstreamside relative to a vacuum
punp for suutéﬁ of, tQhe gxhgust gas. Sygh a system degi gn nmakes it possible
to.treat the@®ghaust dgasunder reduced Bressure. In thfs nmanner, the

ex hatast gasg[ﬁé es®t hPough Phe va@cudm RinF afft ef t 6xi & cdnporfent®s have been
removed thegefghbm so that the punp oil is free fromcontam nation wth
toxi c conpo®entsS, thus facilitating maintenance of the vacuum punp. 40

The present invention is nowillustrated in greater detail by way of the
fol | owi ngl Exanp} es &and, Conpas ati ve Exanpl es, but itnsd@ul d be under st ood

t hat *lshefgpresgn iﬁveﬁtign E\s not deenews to be Iim'}e thereto. |n these
exanpl esq| al Ig rcent9 are €y wei ght umdess ot her wiss e nd’cat ed. @ EXAMPLES 1
TO 13 458lPr epalht | en &f K‘/‘ateri als for Geaning Agertt: +1) Basic @pper
Carbonate: 5027 4&*28% Qodjsuna cas banatg* aquaous suuig o was added, to a
20% cgpper su@ tegaqﬁeous Solution untgl the sol ugd of hdd a pHQf 9 to 10
to precipi tatgg rygtaks of Pasic copper,carbonate. ,Thg crgstalliation
procedure V\B.E‘GP pegted @ndothe precipidate was cold egfed by fil%ration and
washed with watpr Fo gbt &i ngbasi ¢ coppel carbonated s@ 2) Manganese

Di oxi de: A 10% parium chl orate agueous solution was mxed with a

stoi ci onetric pnount of a 10% manganese sul fate aqueous solution to
precipitate barJumsulfate. After renoving the bariumsulfate by
filtration, th8|6 « EP 0294 142 Rl fd | v ate was«evapogatzend at, S8ferr] C
fog_10 hours t®| obfain crud® mEnddndBe Bi &i 0¢, Fhith®as theR sfirred in
hot "concentrag@f nitric acid for 5 hbury, tashed wi'ih+an T on-txchanged

wat er4 fol | o
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hours to obtai B

bysf i | tratimh. The' fof] tr ;g‘alg \%s#ripﬂd mt HPO®C for 5
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act vat ed n@ng¥nese @i oxi . Al dima SoF: <
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EXAMPLES 14 TO 20

55
Preparation of Low-Temperature Type Cleaning Agent:

In the same manner as in Examples 1 to 13, low-temperature type cleaning agents having the metal

8



10 "Showt ex" produced by Ni ssan Chemicals Industries, Ltd. was used. 5)
Basi ¢ Zinc Carbgnate: 15 A 208 9294 Y4B Bfr bonat e aqueous sol uti on was
added to a 20% zi nc sul fate aqueous solution until the solution had a pH of
9 to 10. The thus preC| pitated crystals were filtered and washed to obtain
basi ¢ zi rebomicrefins sbawe in TedleRrveprepreriatedn of Low Tenperature Type C eaning
Ageért: (1) Basic copper carbonate, (2) manganese di oxide, and (3) alunina
sol , si | iReepasstign ob High Sajasity Typr-Cleasinpdgest:e wer e ni xed at prescri bed netal
atomc ratios M(M+ Cu + M) and Cu/(Cu + M1) as shown in Table 1. The
conposfti onf! i/\ﬁ‘éP“R ﬁﬁ%@ﬂ (?)r?“’ﬂ“’lér?é'aﬂ@? 9|1 pf] Z‘H%P °Eﬁ/“‘\§9& #* @respribed metah@prpie d
conposi t iR ¥ inTable; ﬁg 9 fqmposition B35RK Edlqined RIS BI9E?  and

i ngsﬁg;pe@ iszg? Eﬁlés*é g a&&vw&m%w% 'a’"%gr* Ryl

I ength, o 9 density of the pellets was about 1.0 g/m and the
packi ng q;g latioh P botbfihd ﬁ&eﬁ was 0.6 to 0.7 g/m. Determ nation of C eaning
Capacity —z=—|=ﬁade cl eaning colum (inner dianmeter = 19 mm

hei ght = 408 26%) soBiLA C@fbohats Subdhd EBiBlon K2R tacdtd Rodwise 8618 2off cobpl? sultate aqueous

| ow-t errp%mdd rWiiid iRfg & BANA PBciRERNE BaskopleP BAtcREl. ARG BRCIVRR Wil GiliRsl, lviknéy,
packedss engldhedodt 1864C fErovRiCbasic RaP6E cbrdbRkts! BB a Blue Powder. Thé pbwdbr W€ Eprékid on o-

ni trogen dfinaQUeA 52181 gigiiuded\by | Nr6H CaarLEd.)Havingodspeeiis suflace @iel OF GIODS t@0.040)ePgaGEN
sel eni de obiina ddfacting ¥gedt calrfinpatott4%\ishepaadeed t hr ough the colum at a rate of
100- [err] (superficial linear velocity in a colum = 10 cmsec). The gas
at, t he olRrépatatianfof Cleaningdlolwrm: was nonitored by a detector to determ ne the
tlhﬁ peri od before the breakthrough of the cleaning colummn. The toxic
conponent waslegingcequsth haying [gepacked laybr slrugtirecasr pTLINDTIE: tTewasurrerardz dnfgliwheA
princi pl estainiesg steprmadegeliimn hevingpand &'WGWOQ 'mepenga height pf 80 o ads wspd-Nihpo
Sanso Co.colupp fad a s'qfﬁéf"'ﬁﬁ'l’ Al reipfRseEalgsgon t"ﬁ)?'F'% We‘!'b‘f‘ﬂ?f?rki’ﬁte‘%\!@sagemé'a? foype packed

conf i rmad’"dé @E’lgfﬂ'aé%l pp%‘i%fb"'ﬁ?ﬂ';“ Agnd te %&“P'aﬁafbﬁhera?;g ne, hosg ne or
d b 1 ~ [

or ookin hre re ¥ef '@%ﬁ fgggegg‘w y@? vg’e 1 F%@W%ﬁgﬁ'gé“ %a@ﬁi fetion
o o2, ﬁg ae é i3 '&e@ ‘?E“E?igh%%ac. e tht ol B

cont ai pi ng k)gge sc) a‘ye as a coI or chang| ng corrponent (det ection

sen5|t|wﬁe)g,m,ﬁgio,p&@eani;@gapg%ul ts obtained are shown in Table 1. As is seen
from Table—f—thetowtenperat ure type cleaning 45 agents used in to the

present i NVeratabevd oblayPciébing Bdinnl vl pREbdaa BRAMBSH kBt ial ¢, RhydrdgdR orchitRPen/das N
used at ohtsilihg 0.5 4E bvolteSsTRRNNS] pHosbhin®, diborand biNhyldhigercieltaids bis @askic dolnplnemAves VE
EXAMPL#S phssé@thdoupl the colufoh @ediatethf @8)8 inSin EGpeHidiallinéy vélerity D GiN@mMEs dinded).drbe
( Conpar attimeereduiradrphtit the lioxde) gas2yasadetbelad @t éha routled of the rtbludo Was imdagoged Mo the Usaimb C
oxi de ( Comgnoear &t iinvExalapiesTp ko133 Further the jime pesniesd uaitll dter dbtentingtagert bieangeddis @dorand of
| es the ampouhBof fhibdoxid exmpowegt manoeadi apy toothateminh were delesminesls The iresgitscdf dbase Nng
agent s wamseaswerhantstarecshpwn in fgblsiine manner as in Exanples, and the results
obt ai n#d ar & carhbeusednrfroma bkl § thet theciganing cgeram agchrding tih thetArepant Javbadior extifits 55
br eakt hr GYRAHOT cleapipg eaPRCAY PYPN 8trolpY topPerRtie of Bt of the | owtenperature type
cl eani ng agent of the present invention, nanely, approximately a half of
the latter. 7 EP 0 294142 Bl
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5 10 20 2 30 0 35 50 Preparation of Low Tenperature Type C eaning Agent: In
the sanme manner ,as i'n Exanpl es gploped3a2 ByWt enperature type cl eaning
agents having the netal 8 EP 0 294 142 Bl atomic ratios shown in Table 2
were prepared. Preparation of H gh Capacity Type O eaning Agent: 5 (1)
Cupric oxide and (2) alumna sol, silica sol or zinc oxide were mxed at a
prescribed nmetal atomc ratio M@Rj3 Q) as shown in Table 2. The
conposi tion was kneaded in a kngpgi, ‘cal,cined at 350 C for 3 hours, and
then tabletted to obtain pelletp gmachi gh capacity type cl eani ng agent
each®having a diameter of 5 ), @ a length of 4 mMm The density of the
pell ets was about 2.55 g/m and t packi ng density of the pellets was
Detoectl ng Agent: A 20% sodi um car bonat e
to- :20% copper sul fate aqueous
red pitate of basic copper carbonate.
$bd, 15 and dried at 100[err] C to obtain
owder . The powder was spread on a-
gefon Co., Ltd.) having a specific surface
hinS dbtect | ng agent carrying about 4%
of the powder Preparatl on of § ni ng Caf urm: 20 A cl eani ng col um havi ng
a packed layer structure as shOJ@E|n Fig. 1 was prepard as follows. A
stai nl ess steel-nmade col um haflf®)g| an i nner di aneter of 110.1 nmand a
hei ght of 800 mm was used. TheZcol um kad a sight wi ndow of reinforced
lass on its side wall where affetpctihg ageft was to be packed and a
ﬁ‘t’?ong pl ate for supporting a ani 1y agery | ayer at the bottom part
thereof 25 The col um wasgpaBked % t.h 032 kg of the |owtenperature
type cleaning agent to forma §puBfh @inderdst) layer having a | ength of
50 mm followed by 0.39 kg of det &ting Zgent to forma third layer
having a length of 40 mm fol I8wedl by .32 K of the |owtenperature type
cl eaffi ng agent to forma second! | ayer “havindg a |l ength of 50 nm and

sol utj on while stirring to for.
The precipitate was filtered, u
basi ¢ copper carbonate as a blﬁ
al um na (" SA 5218" produced byu

followed by 4.1 kg of the hygh ity type cleaning agent to forma first
(uppernost) |ayer having a dengtgr 25 _mm_ 30 Determ nation of C eaning
Capacity: The above obtai neg c#slgag cmg-col umMm was pl aced in a chamber kept
at 5,C. A hydrogen or nitrof ngges containing 0.5 to 1 vol % of arsi ne,
phosphi ne, di borane or hydroge«n el eni de as a toxic conponent was 35 passed
through the colum at a rate ob%bS 5 [err]/mn (superficial linear velocity
in a colum: 5 cnisec). The dlee
GO~
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vlo o -
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fime required until the toxic gas was detected at the outlet of the colum
was neasured in.the 'same manner agppRodxgapPies 1 to 13. Further, the tine
required until the detecting agent changed its color and the anount of the
t oxi ¢ conponent renoved up to that point were determ ned. The results of

t hese neasurenents are shown in Table 3. 40 It can be seen from Table 3
t hat’ t he cl eani ng col um according to the present inventi ofg exhibits
superior cleaning capacity even at a | ow tenperature of®5 § 45 50 55 9

EP 0 294 142 B1 5 10 25 30 35 40 45 45 EP 0 294 142 81 10 .) CO0 20 25
35 40 25 COVPARATI VE MPLE 4 50 A cleaning col um wasgpr &ared in the
sane manner as in Exa e 14 except that the |ow tenpefat® e type cleaning
agent used as the 1stQ 2nd, SNdadt iy | gyer g répl aced,W t he sane high
capacity type cleani nf #dentgasQusgl iq E&a\rlw\fge 4. Thegcl ®ani ng capacity
of thegresulting cleani*%iE cetund was ewal uat ed iA the sgnefimanner as in 55
Exanpl e 14. As a resugtg| the time and the anount of t heQrejfbved toxic
conmponent (AsH3) bef_o';f&the detecting agent changed itsEcolwor were 500 mn
and the tine before the breakghrnugh was 550 min,

a

and 48 1/1, respectiygly,
I ndi cating superiegiig‘_(;f the cl eani ng nmethod of the prgsefit invention to
the 15 o gs a ; 5
OO S 3 o]
5o 8] m o 9
[~} o
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COMPARATIVE EXAMPLE 4

50
A cleaning column was prepared in the same manner as in Example 14, except that the low-

temperature type cleaning agent used as the 1st, 2nd, and 4th layers was replaced with the same high
capacity type cleaning agent as used in Example 14.
The cleaning capacity of the resulting cleaning column was evaluated in the same manner as in
s5 Example 14. As a result, the time and the amount of the removed toxic component (AsH;) before the
detecting agent changed its color were 500 min.and 48 /L, respectively, and the time before the
breakthrough was 550 min, indicating superiority of the cleaning method of the present invention to the
method using the conventional high capacity cleaning agent alone.
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met hod using the conventional high capacity cleaning agent
0 294 142 B1 C . L ‘M S* C ai gp glaggAgpeihod of cl eaning iimlm u:mllum;ﬂill
conprising a base gas and at |east one toxic conponent sel ect rom
group consisting of arsine, phosphine, diborane and hydrogen sel eni de,
wh] ch cepimsi ses 5 contacting the exhaust gas with a nol ded

rrgerature type cleaning agent having a conposition consisting
es S ent i hl IN“QS'T°d(°!L9'°a@l!PQ R exhaust gas comipipinga hepa 9assand @t leset ene toxigisampaRipnt seleqtesla s t
one net al TR e 99up sensisingr of Graine phogrbineodibarne and hireaamseinidee Which) °9.“i‘R'i'€°SOX| de
and Havi n%'aaca%@?@ avRt oS Wi ﬁ)me'd"tdo'°‘1t°5‘ pliie yre plagning,pRepiaying m CoMaRPp:
net al atorﬂa’E'sTl 580 ";'I\ﬂf {1 p"-F RGP %&’ nese H Hd%ﬁ‘“‘? ﬁbﬁf 63%2’"? get! and a
netal ato

0
repr esent & ;f"@efmggg;lgzgf; e Wélﬁ EE@ i %f* 'Q@ fag@ Z@;&heeg“ -
nunb J Of o pq\fn re El? a%nL gf%’rﬂa
atoms of SLTICAn g:naéapna o X{oCre wxp{h

sili
t he exhau%gm Snt fr as c al nedll n al m vvherel n said
conposi tion asarretal atomc ratio I\/I(M+Cu+|\/h) 15 in the range of

from 0. 23 A Rethbd3 cRiffdd th CTEh 3| wihdidaldl dompdsliorhkls G@btat atbiik rdtid Mines ©aRgRn)of
fromd. 2 tidmdrafige ot frorh 0108 1o 0B3 2AE a bl 4Bk latio €d/@U M Min)GH the rangd @ ir6rh 0.2360.8L base
gas of the exhaust gas is selected fromnitrogen, hydrogen and helium 20 -
4. A mes.hadmetBodCasatiaimet innCldinali on 2, whareidrsaid, basehgaseof fheSexhalisiCgHa tisi edldctog fiom
carried outrogen, ydegereyd héliemexhaust gas through a cl eaning col um packed
with said cleaning agent. 5. A nethod as clained in Caim4, wherein said
cont’act 4-ndh meshagzes claigd druClaimt 1, 819r 3.wtherpin gaid contastinarisicanied obicv\passing-tikCexfavstr | C
and 40 [ ergp§ theugheclegningcaiusnpgetod witt:$aid; direeing agedti ai m 4 or 5 wherei n said
cl eani ng colum is further packed with a detecting agent by which
br eakt h¥-odyfhetded %%a"e?de'arﬁ'q'rg “4c 8harei s3id; copactingie garriep ou atr?@tlwﬁ@aage"wprat%d in
any Qrece(TPWQG"CF%l%"ﬂﬁ%r%l n the nmethod further includes pret reat ment of the
u as, conta nln tOXIC conponen a type
ol eani 2*3@ %5 e "13 h eclg‘éﬂ%:"’d’blu agar rg;ﬁ&"amg ol L SR ey O
(4) cupric oxrgerand 3 ?'8r?8 nePsre OXIde sel ected fromthe group
consi sty.ng, &mwi it Broi bRt Gurhb! Vel HSudifbn @ e 2
densiy % 5%3 té.r@n orm' thCs) Eéﬁ’%b&abﬂ UibdRfhg g B (cBipriding '8 C
ratio mpoStidn' o nsr@ all§/ 0P @) Qiphloxidd o &Yat | n& irldtal\xidB RSN S @
tot al nun’%ﬁnt grBlipAEBnSibtiAg o mcﬁﬁ bib&de alubh loREE TrNSHe Rkidd bitChavind'd ddmity of
r epr esent Srom 1BHBLEE o/, 588 ARFEIGH 1Rling 8 RIBRI atorfic rdbo B O CCuRh 1 gt o Ol @i m
7, wher ei .02 0l70; MAéraia M 1dProschts RABAI rRMbEN ot graiyh afoRS6t isiliébn] ANenikiad®i zighaand
through a Culrepidsbmga mheNST gparCdt@tlofwbpgdar.sai d hi gh capacity type cl eaning
agent at the inlet side thereof and with said | owtenperature type cl eaning
agent at tAhmetbad dsediairsediie Cidine 7 cwtferein] idRewiaciiy dsadarred Sutlhy fdesingntbe bxdelest gas
d'@pur at i dmough arelegring qolmin gackied withrcaaidrhighreapacitytiipegcieaninig adeatsat thetinlet sidertheresf un
cofposant anﬁ)wiﬂtﬁaig leneinedratefe oo Pleanis eagpbat thorppied sidntherfidy si ne, | a phosphi ne,
| e d¥borane et |' hydrogrne sdl 6nid, qui 45 conprend |la m se en contact
du gaz ?ﬂ@!“ﬂﬁ%ﬂ‘% avec un agent d' dpuration du type & basse tenp6rature

nmoul 4 a arbt 05|t| n con tituee essentiell enent 212“ go
Cui Vri [Blfa; siduaire comprenant un gaz de base et au moins un composant
que, chousn ans

tox e groupe comprenant I'arsine, la phosphine, le diborane et I'hydrogéne sélénié, qui
45 comprend la mise en contact du gaz résiduaire avec un agent d'épuration du type 2 basse température
moulé ayant une composition constituée essentiellement (1) d'oxyde cuivrique, (2) de dioxyde de
manganése et (3) d'au moins un oxyde métallique choisi parmi I'oxyde de silicium, 'oxyde d'aluminium
ot l'oxyde de zinc et ayant une densité de 0,6 & 1,5 g/ml, ladite composition ayant un rapport atomique
des métaux MM + Cu + Mn) dans l'intervalle de 0,02 2 0,70 et un rapport atomique des métaux Cu/-
50 (Cu + Mn) dans l'intervalle de 0,1 & 0,9, oli Cu représente le nombre d'atomes-grammes de cuivre ;
Mn représente le nombre d'atomesgrammes de manganése ; et M représente le nombre ftotal
d'atomesgrammes de silicium, d'aluminium et/ou de zinc, pour séparer le composant toxique du gaz
résiduaire.

$

55 2. Une méthode selon la revendication 1, selon laquelle ladite composition a un rapport atomique des
métaux M/(M + Cu + Mn) dans l'intervalle de 0,03 & 0,55 et un rapport atomique des métaux Cu/{Cu
+ Mn) dans l'intervalle de 0,2 4 0,8.
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manganese et (3) d'au moins un oxyde m-tallique choisi parm

silicium |'oxyde d“al um ni um et gp @yauifaody zi NC et ayant u eumnmamﬂm”“m

0,6 & 1,5 g/m, ladite conposition ayant un rapport atom que des ntta

M(M+ Cu + I\/h) dans |'intervalle de 0,02 a 0,70 et un rapport atom que des

rmlt aux Ca/ -ure(méthode (sélon i rvepdichiions bl 2nselin Uajublie leliit gaz de &add, dir, ge@ @sfduaire est
dsent e dheisirpaumid I'azote, 'hydoopdse ¢ I'isélives de cui vre; M represente | e nonbre

d at onesgrammes de manganese ; et Mreprdsente | e nonbre total

d' at omesdr a¥neenéthode sqlon i rayendicafion [ 2Pt 3. sriow tatiusile ladit contaet ~stronduit pegrrassege fue

conposant t®R réﬁ\siea"aé geers yn@ solenne F'fruratigmoamio dysie ageft dhperatiosel on | a

revendi cat | on sal on | aquelle | adl te conposition a un rapport atom que

des nbt afix %é Rfthedesselon igyx ""%ﬁﬂ‘é""l A 'le'F"v‘&\'ﬂ lgdityeontgct (st %"@"?sunét‘e"ﬂﬂ%’#”éﬁp%rt

at oni que de%az ?'ﬁrﬁicﬁ!’f'fe(%‘t’gr RS °td‘3n ' | nt erval | e de 0 2 & 0 8 12 EP 0

294 14 Y
1 lle_ ) t

s 28 M it ﬁgg?gwguga.gggm il b e o

gaz de base’qu gaz 2 eIazo rog ne s

I* h~'i Uiy %ne%owLmqﬁnémee&qL@dJsQ%ﬁﬂa%L b@&édgnteszseﬁuﬁ Iémelﬁ‘ﬂ R&hdd@%ﬁ{ le
ledit contag! ofs tunCitFilidnteniP8l gRA RS Chntehant un cogﬁgsaﬂtdt%h a4 P SdPa'bl ayeaf S
une cokonnegghufi Altygalt s Sevdb dorhprédfihe BonfidslioRtnddiBe constitiddssBHicMERL

sel on | a reMeaeiyBathitiquét et GFHBRN moRsl Uk lolyRie | rRstillique” ridls dns 86 lgroGsdNEbiipkendht U e

t enper at ur ediskgded @ silfiukie Nbxyded AGTHRIGM S I'eXpde’ @ zintOst "aydnt Gle dbsité de. 1,518 38.gmhine

ndt hode sel iadite lcomgositien dart ah rappordatamiqud, des stk Wav) +et) darlsatiteivalietdal 00D212€0,70,

d' 4pur at i onoteNitre@ésentatls @orgkas mitad ddtomes-grgaimbs de sillifiing cXaumimiugr aite daudpecbt Cie
po\H‘it 2e r uppréseate teenombrectHtomes-gracimépde @advieon est d6t ect 6. 7. Uno ndt hode
selon | "une quel conque des revendi cations pr6cedentes, selon laquelle la
mdt hode Bnc¥net mépde welere lauravendication?. tseloe irquelie legit zoptact jeet randuis Peioprstagady oem
conposant  t/@sidugirred raversyng olenne f'épysatian gare dudit agent digpusation, du tyge gﬁl@cﬁ Q’,%{ﬁﬁam te
61 evde conpiuedifde ligpteseshaystiapent ghPusBiar detypd A Sesse ratyre <y cpig| de dmtortie de s

d' oxyd® cuiPlPMfue et (5) d' au noins un oxyde nmét al | i que choisi dans le

gr oupe cgn}éren hI e dioxyde de silicium |I'oxyde d' alumniumet |'oxyde de
zinc et 8en5| te de 1,5 a 3,5 ¢/ n1 | adi te conposition ayant un

rapport at O\V“HEH% €8s %gvgl]%gs&mfasg&}d e%%:sé M rﬁ{nﬁe%{elwse e‘&?:éﬁezm‘gh ALY

M r eprgsent

et/ou de ziy 0Inko g @s S'Rgl €vom
cuivre. 8. Qﬁngfe'ﬁ |Pginf% & 'cﬁ’é"m?we &Qn a@O M Ik ﬁehl ol 2)
cont act estmsfﬁsnmk.a up@ts) RARIGAGS o &nmwx.ds  buleWahE aR Sil-RMEHE AbRIUARLERRE
d' 4pur at i Onzigidkidlirkit Sk Dichid 96,6 s 4 BUirAtbeSEht, Nbbdi MREZubarfiReR 2tub P oifd WRMVENZIL
cot4d de |’ emd 4 Moblic MHKi+Cu 2I8)Tin Bbreldhlom b0 Bis G170 UidDEin StoMasisulnis BsTMutaRé Cie du
c8te de | a @o#MnEmBrdich véi0,1 bis 09@lHAEIREworiPEL @idtAnrRIdek GRaRmAtomy/an Kiplfer,evin dialr
Rei ni gung vanzahhderarammiatbrtes sreMshgarn iindBa gio SApsantanaghl der IGtmbaton® adi Silieiuhoatursicihe
Kqnponen- swn und/odéreZinkatasigityvoidié togisthe €empoterigue derh dbgas beerdfemers Ar si n,

phin, Diboran und Wasserstoffsel enid, welches unfasst: |nkontaktbringen
des AbgagesVerelireri mashmAgssfugh rit; e'!PrIRetlmlzgﬁﬁWeW@ eipo fAomivasieithiy) tdsrryistalle UW= Ty p
mt einer Z%'aﬁm'éﬁ%@t EQI'PIE" vop 0 €3 i 4nctAin AMermerhdiinipcder Mytalle, Gyfet(in) jro Rereich ( 2)
Mangandi oxi " 34dis(%H auftelftiest ens ei nem Metal | oxi d, ausgewAhl t aus
Silizi UITDXI d, Al um piunoxid und_Zi nkoxid, mt elner D chte v
g/m beste eﬂakmbg?c rueh) S PFRE ArsRRND g Bavisgasaes AParses: Fi'sge‘%“ ot al“sh ’é""%‘ﬁ’r
Metal 1€ M ( fe'ﬁfﬂ ynchApium- m, Ber ei ch. von 0 02 bis 0,70 und ein Atonverh~ltnis

der Metay ev%é ﬁ@iﬁﬁ.g%sﬁia 8o n aak%mpaeﬁ oot WA, Fhaom WY Al

gg;;ac J\:\gssﬁule gelsitet wird.

s0 5. Verfahren nach Anspruch 4, worin das Inkontaktbringen bei einer Gaseinlasstemperatur zwischen -20
und 40 ° C durchgeflihrt wird.

6. Verfahren nach Anspruch 4 oder 5, worin die Reinigungsséule zus&tzlich mit einem Nachweisreagens
gepackt ist, mit dem ein Durchbrechen der Reinigungsséule nachgewiesen wird.
55
7. Verfahren nach einem der vorhergehenden Anspriiche, worin das Verfahren weiterhin die Vorbehand-
lung des eine toxische Komponente enthaltenden Abgases mit einem Reinigungsmittel von hoher
Kompazit4t umfasst, das eine geformte Zusammensetzung enthélit, die im wesentlichen aus (4) Kupfer-
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Anzaht der G ammatone an Mangan und M di e Gesant anzahl der mruﬂﬂlmmu”m
Silizium Al umni- umund/ oder Epjogdafsstgyl |t, umdie toxisc Il
aus dem Abgas zu entfernen. 40 2. Verfahren nach Anspruch 1, "wofin“di® $
Zusar mmenset zung ein Atonverhal tnis der Metalle M- (M+ Cu + M) im
Berei ch vdiox 9@ (§)insnd@st&ts eimaml Metatioxitit aosrdes IGnapbé, esteheimt aud/Biliddrhdioxi@uAlgndniur- Vh)
i m™Bér ei choxidomd FirRoxsl, snitQei®r Dichineios t1,5 s 3Feaxriadnthdih wohe ierAspnmeisetzung by 2,
worin das Asueiediitnis @eylemygwésctaug dRewaith [ven 9,82 big 0,20 Sfwaisk, vods M, diej Gesamtan-
Wasser st ofzehl gn Grammatomen am Silizjpay, Alpingin yngleder Aink M'qzah?“&ﬁwm@mqndﬁ“ﬁﬁf das
| nkorft akt Has®lfen dur chgef Ohrt wird, indem das Abgas dur ch e| ne mt dem
Rei ni gungsmttel e ackte Rei nj un ssaul e e eltet wi rd 5. Verfahren

h A Ve T WpH i &
qucschgnpr Hﬂ:a OEI s*ml IF( ﬁg%r ?’b(%%‘gzﬁs'aﬂﬁw at ur
oder 5, ?"F?“Bﬁs@ en Q‘ﬁﬁ%} Ué %lhgqp |t%tlwhgrn o b sreagens

gepac t ist, mt dem ei n Dur _chbr echen der Rei n| gungssaul e nachgew esen
wird. 55 7. Verfahren nach ei nem der vorhergehenden AnsprUche, worin das
Verfahren weiterhin die Vorbehand- |ung des eine toxische Konponente
ent hal t enden Abgases mt einem Rei nigungsmttel von hoher Konpazit at
unfasgt, das eine geforne Zusanmmenset zung enth~lt, die imwesentlichen aus
(4) Kupfer- 13 EP 0 294 142 B1 ililil N
M (I N oxid und (5) m ndestens einem Metal |l oxid aus der G uppe, bestehend
aus Siliziundioxid, Al umnium oxid und Zinkoxid, mt elner Dichte von 1,5

§*a1 59g/mM enthlit, wobei die Zusamensetzung ein Atonverhdl tnis der

e M(M+ Cu) imBereich von 0,02 bis 0,70 aufweist, worin Mdie

Gesant an- zahl an G ammatonmen an Silizium Al um nium und/oder Zink und Cu
di e Zahl an G ammatonen Kupfer 5 darstellt. 8 Verfahren nach Anspruch
7, worin das Inkontaktbringen durchgefahrt wird, indemdas Abgas durch eine
an i hrem Einlass mt dem Reinigungsmttel von hoher Kapazitlt und an i hrem
Ausl #s nmit ei nem Rei ni gungsnmittel vom Ni edri gt enperatur-Typ gepackten
Saule geleitet wird. 10 15 K-20 25 30 35 40 45 50 55 14
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