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adsor bi ng ag@asgg) conpr i Si ng act ivated carbon as a carrier are capa
55 Although the above-described adsorbing agents comprising activated carbon as a carrier are capable of
removing toxic components, e.g., arsine, phosphine, etc., in relatively low concentrations, their activity is too
low to remove high concentration toxic components contained in a gas flowing at a high rate. Besides, there
is a risk that iodine resulting from reduction with the hydride gas is scattered in the gas treated.
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r enovi ng toxic conponents, e.g., arsine, phosphine, etc., in relatively |ow
concentrations, their activity is td&poaaa®1 enove hi gh concentration
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present i nvdminildie 3% hy weight, theugholarying depending i the gententsiepnangansse dicxidg apdoypric oxide.
di oxi de and culpeddsionteithese ¢flactivecampenests, i.e.emenganege diexidaccupyis oxide ang pabalsoxidp,dhe Mn-
havi ng depodgiucemnpositianmay further serpjigs othepseppenents. sygias exides efialuplum SHIERFNANS ion, nickel h e
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a preferr ed mer ﬁﬁﬁrahrare %idhlas Gl of thénPid their
further corrp,;dugs cgg nto,.%r,, cAfique, t Nl rd component . Of cobal t oxi des
i ncl udi ng CoQ, TrIe‘Mn[du cBihSositiérBs tiskd Lé-‘émiﬁoh mlokdbd articfe% (gddts) héving B 5128 f from about 1.5 to 4
55 mm (diameter) x 3 to 20 mm, tablet-pressed articles (usually cylindrical form) having a size of from about 3 to
6 mm (diameter) x 3 to 6 mm, or in any other shape obtained by crushing the molded articles to a size of from
about 4 to 20 mesh. The size of the molded compaosition is subject to variation according to designing conditions
of apparatus.

3



40 used in the present invention. The content of cobalt oxide in the Mi-Cu
conposition usually ranges from5 t EPABISPAS BAci ght, preferably from 10 to
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preferred. OIPSSUROr yndef RiRpsureiejoy &t 1 Kalgm*Galhe sontagttimeriniysuglly 9,04 secondqf mareepreferably
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pound onto the nol ded conposition, or inpregnating an aqueous solution of a
wat er - sol ubl e silver cenpound 25 i FPB3eM89Rb| ded conposition. For the
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during the rematvedxamples, bid thainventientisnotiptited thereto. T these exaimples. allrmrcents are byweight unless
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cl eani nge agembD)22%saf lypec bxédd (CuD),25Y%F slunainunooxtie t{Alf3) and small apgduresf @ pathssiiineami ng
treat- nentpedgpd,elontact with a gas having approxi mately the sane noisture
content as the gas to be cleaned so as to 55 have the noisture content in

agr eenent wPeperglippofiiesniog Agentht t he gas to be treated. The cleaning agent is
gener al | used as a flxed bed filled in a cleanin coI um. |t rrrggﬂaal SO be
used as 4 nmpviH S"&mB ?M Hi"“?@&d ?95‘6”"'@1&%‘1"%3‘ ﬁt?ﬂ't"%a'lﬁ'fs"

i nvention i 2eP& ; HRpn '°

the cl eanin 13 c°6‘?° ' g ﬂ??’

\?ﬁlt \é\ﬁegogtlﬁs'ver . ,:f?ggé cc?{g %Q{% en |n use o'}dzht‘hr
W t nb I Men ust

cl eani ng agen |n accor ance rated, should the
concent r at i §lermination B ¢iehing carfd onent be very high,e.qg. exceedi ng 1% by

vol une, a Hr‘gmm'ry—gr—n'gt I's generated. Such being the case, a neans
for renoving Kegdbovepiépareld Blednfig idehiihs packediiffa duSitiahade DGR Sdlumr Hadlhg dnltRedalamee
has a suh- frof 15 mfit®4 packinglanyth of 160Mim Whith.borédPoridbebto b dmduntP PEOSIRAIGH Vol afd 19.5
concent r at i @mweightl% by vol une or less through mxing with air even when
sudden | eakagairbévidghaarelhtive hamidiy ohandicant] attenhpemmtuee i @5°C chiitainings200 ¢o 200Q ginh of arsies t
appar at us ofhesyibine diho@ns Inovasilane orthidrogsn selinidg as oxieepmpgsativanpastedihririgh the column
having a ventilation capacity of about § to 200[err].



It Is pre:di ctable, therefore, that the concentration of the toxic conponent
In air, etc. would.be within the rar&p®apdodaBiIm about 50 to 1000 ppmIn the
case when | eakage of a toxicgas happens so seriouslythat a commercially lo

avai |l abl e bapdratdRy 1106t0 260 Wi [8Berhidlal frehQeibOty M S1eHuR- hemsftérﬁf&fab tdds "IVPfL 67 10

cl eanj ng agazd cnp6k R part dhthd g&d a@ﬁabmwmbmr{memmﬁ and Bl reﬁﬁﬂ@fbhhb)g-oncen-
definitely sateaofasieomphosphineifthe & atdfipauveto Meres¥e u t6 25 dpb MétekBlePrefelryd t94s "SHaGvE A5
to be cl eandeatoent tire?) wes deteninedby alomiedbsorbtdn spéirddcdppnponent . Usual Iy, the

cl eani ngsagentDibosanp achydirigenaelaniqecia ihie Bgmplewainionitdred by GHE uBH Erthe fidwing d&6tebr Bibs,
and t he cl eand theggtimeaintiibwak detected (difeclive treatment tihepweatdeterniiledt t he superfi ci al
linear velocity In the colum becones about 0.3 to 1.5 msec. 15 1In
general , thebpEpsr di amet Betedr tubpmamyfactured hy)Drégsr A8 mirimighedetactabla treit: 095 prne
pressur e | oSidregen Sejeniden ¢  Befeqtos jube manufaetured hyKomyg Rikagel Co.ominimum detectabledimit 1 parine
quant it y®f t "_es"g‘ggﬁswef' pyaneans.ofa cojqr ehgpgingepgert camptising basigrioprgr satbobriabatipd
the present °f %@'Pﬁ'il'ﬂ)?{"'"ff‘eg?ﬂ@%h#@ﬁm@yp@ g., armne, phosphine, diborane,
nonosi | ane an ﬁ?ﬁ'ﬂ%ﬁ@ﬂ" é’f‘esHP"HH, Tk ai ned In a | arge quantity and at

relatively high concentration in a gas, such as air, can be renoved at high

efficiengy and at a high rate. Therefqll; e present invention 20

provi des an excel |l ent nethod which ca ith an enmergency when a toxic
gas suddenly Eeshslout mdxie bo e t invention wll nqw be
illustrated | n Npeat eComiRiraddt br%/bn\gg{n n gﬁfcol | owi ng ExIieesiNgy com
parative Exanples, but the iInventro ) T’c'%gﬂ?éj E‘?

exanmpl esao all percents are by weight unless otherw se’i ndi aréd. 25
EXAVPLES | TO 8 ¥reparainen of Silveawnopll) Oxideg7so In 290 nml of water

was dissolved 1Q2 g of silver nitrate. Separately, 90 g of sodi um hydroxide
and 150 g of pot4ssi um persul fate w@080di ssol vedséizn 200 m of 7i on- exchanged
water while stirying. The former solution was added dropwi se to the | ater
sol uti or®whi | e being stirred under h@8P to form &7preci pi t ag28 The
precipitate was 4ol | ectied by repeti #i Bg of decantation and washing with
water and dried in vacuo at | 00OC f8P%3 hours £8%obtain 74 §7of silver
(11) oxide as aspowd :Ma- Cu Mo Conpositign: A comrercially

avai | abl ¢ extrusi on- %Pgégl% Cu corhng)ggi tion *Hoﬁial ite' was?®ised. The

nol ded c-38rrpo- si6ét i onmbadsaldhanet er 19hpl. 5 MM a% a length o{ from3 to 10
nm and conpri sed 50% of manganese di oxide 40 ( 62), 22% of El:upri c oxide
(CuO, 25% of alfum ndaborxade (A1203)oeod smal |l agpunts of a PPt assi um com
pound, etc. Pregarati on of C eaning Agent: 45 One kil ogram of the Wh-Cu
nol ded cgnposi t Pon wh¥ddeged at 120D@00o0r 2 hourgy and spreadgver a tray.
Separately, 40 g of 8§fleeide11l) oxide was suspended in 500 m of water, and
t he suspensi on was scattered over the nol ded conposition while vigorously
stirring. ToeMPARATRAE EXAMPLES {ANDR t hus havi ng deposited thereon the silver
(11) joxi de powderwas dried at BOOCfor2 hours to obtain a cleaning agent
havi ng deposi Hegtalltéefitiecsama kitdbas wbd iniEkantile 1 iidk)drietkdnd allowdi® sEhad Mislr¥o 85 tothBR a
particl es weaterto@éht gf abbut 17%.cThe tteia cerditjored enolded\sumnpadition waluse® as & alBghing gt BndS O
SO0 as to abevaludtediol cpaningcapagity ih the sememerineras intExample tord. Weeiresultscabtzinedére efiowa o ut
10% Det er nT8¥8®2i on of Cl eani ng Capacity: The above-prepared cl eani ng agent
was packed In a quartz-made cl eaning colum having an inner dianme- 565 tr
of 19 mffto a packing I ength of 100 mﬂbﬁﬁ forresponded to an anount of
28.3 mM in volunme and 19.5 g in weight. ving a relative humdity of
60% and a t enpefatpaea ofve?50C cont ai ni Ngcgehf 0 2000 ppm ofr3LSiREe

phosphi ne, di bor a¥kampdsmosi | affexde hydregerossed eni de as a re¥he¢mepEFPONENt

was passgd thraugh ¥owe col uliemponent  Component LV Time
{ppm) (cm/sec) ~(min)
1 arsine 1000 67 0.5
2 phosphine 1000 67 0.5

§5



EP 0 309 099 Bl at a rate of 11.4 to 20.4 Cimln [superficial |inear
velocity In a colum (hereinafter r&PH308099%BRI as "LV') = 67 to 120 cni sec].
A part of the gas at the outlet of the columm was sanpled, and the tine
requi red forexhiPLESYMMDHo tration of arsine or phosphine in the gas at the
outket to increase up to 25 ppb (hereinafterreferred to as "effective
treatment ti NEthewmsnitiigent bi BXaRpI®Y was evalusteih HRIsihé MBNNSRGH EX@mple B Yexcept for using
Di bor ane or niwggkn@grasinitgel, 80 ppheoflarsink bEhysragan centaliriy 14000 binOdf PRbsPhinetwas trested with thk he
fol | owi ng deteaningmgertt. Thewsulta nislaitddaretshown inTdblel3. i t was detected (effective
treatnment tinme) was determ ned. D borane: Det ect or tube

manuf actured by DrAger A.G; mninmnumdetectable limt: 0.05 ppm Hydrogen
Sel eni de: Det ect ort ube nanuf act ured tﬂ;ﬁ&ﬁxy&) Ri kagaku Co.; m ni num

detectable limt: 1 ppm 10 Monosi | ane was det ected by nggns of a color
changi ng™ eagemixampiRr i Si ng basi oy B gt e carried on-af ¥, The
m ni nrum det ect abing .| | TBhs®¥agad nd s—obt ajped a > ShE i n
Table 1. 15 (ppm) _ (cm/ l e
Toxi ¢ Concn. of Toxic i Ef f ective No.
Conponent, Conpénent nitrogen arsine 100\ Treatnent Tipse (ppm
(cif n13ec5) (mn) 20 1 . ar si ne 1000

67 1043 ohydrogen phosphine 1000 2060 16 67
17 25 3 . 200 67

228 4 ~ EXAMPLES 11 AND 12 1000 120 17
5 { , phkosphine 1000 67 22 6
m)rh)/si | ane Preparation of Silver If) @&ide Containing MnO,: 67 15 7

di bor ane 1000 67 21 8

hydr ogen The preparation pfx¢er (Il) oxide of Example 1 waS Fepeated except that 2.27 g df margyehesa nidete

COVPARATI VE WBS@INE 1B the solytiinof 202igof silver nitrakeinc20P mi of water to bitainseowdériofsilven (i) exisle don- n
Exanpl e # wéginingrapeud0.8% of mangnaeecdioxide.st and in air so as to have a water
content of about 10% The thus conditioned nol ded conposition was used as a
cl ean: ng aget 2aning tH;)or_ cl gani ng (r:]apac! tyTi BI t hcza SZgET,ZgEEerZ as in
Exoar’rp € I or Srhelsﬁtinrg%os#c}eltﬁaso éarle o%er oE%liltgﬂf%marlnen kind%suseed inExample 1ina pregess.

npar atjve . . . . . ve

80" ~ The mixture stf d well to prepare 6 leam': )%?egt having deposited thereon about 3'??’@3%51

%arrpl e oxit&:‘?land a::rﬁlxarguntofmang§ese mxide.8 LV Ti

. ) Q ﬁggleaning agent w. Bﬁ.ﬁ'ﬁhe same manner asin EWIM orS5. The resu‘tsn%mf‘ngg n)
bom 55 slehininrabie 4, 2 000 67 0.5 55 6
. phosphi ne :
EPO309099BI EXAMPLES 9 AND 10 _

TABLE 4

: Example Toxic Concn. of Toxic Effective
No. Component Component LV Treatment Time
\ © (ppm) {cm/sec) {min)

"11 arsine . 1000 67 45

12 phosphine 1000 67 23

EXAMPLES 13 AND 14

Molded Mn-Cu Composition:

50 Hopcalite having a different composition from that used in Example 1 was used. The composition comprised
58% of manganese dioxide (MnO,), 38% of cupric oxide (CuO) and small amounts of a potassium compound,
etc. The composition was in the form of crushed particles having a size of from 8 to 14 mesh (Example 13) or
pellets having a diameter of 4.8 mm and a length of 4.8 mm (Example 14). The pellets were used as divided

" into quarters.

Preparation of Cleaning Agent:

A cleaning agent having deposited thereon 3.85% of silver (Il) oxide was prepared according to the same

7



The cl eani ng agent of Exanple 1 was evaluated in the sane manner as In
Exanpl e 1, except for using nitrogerEP®39088HIng 1, 000 ppm of arsine or

hydr ogen contai ning 1,000 ppm of phosphine was treated with the 5

cl eani ng ag@miprocddi@s indSkhie1, 8tleptifdt A8lngAthabdle0dBerb &l ncklal finBu cdnifdbifion3 10

Ef f gctive Exanple Toxi ¢ Conponent

Tredtnment Nbeterminatiéhish ClearisgTapacity: Ki nd Concn. LV

Time (ppm (cnf'sec) (mn) 1s 9 nitrogen arsine
1000 5 Each of the cleaning agentslWas bialuatd in thé yaiveowpaner apih EsqniplericThe results obtained are
1000 shown@i/Table 5. 16 EXAMPLES 11 AND 12 20 Preparation of Silver
(I'l') Oxide Containing WMnQ2: The preparation of silver (Il) oxide of Exanple
1 was repeated except that 2.27 g of : e nitrate was added to the
solution of 102 g of silver nitrate i =266~ of water to obtain a powder
of silvef® (I1kyaxpde CORox2e t@AAEAY SRMYxL 5% of Mangaieserdiaxi de.
Preparation of fibeani ggmpessht Thecdmsanddg pPoWdsr wagraedmeakedinyer
Hopcal ite of Thé Same Kind as used I{pgRnpl € {omysacdiy piadass. SO The
m xture was stirred well to prepare a cl eaning agent havi ng deposited

t hereon gbout 3185% oérsiheer (I11) oA and a s®dl | anount 86 nanganese

di oxi de. "The resulting cleaning agent was evaluated in the sane nanner as
in Exanple | or18. The résults obtai ¥R are showf?i n Tabl e 41835 TABLE 4
Exanpl e Toxi ¢ Concn. of Toxic Effective
No. CoNMpoMPARATIVE EXAMPLES@nD@Nent LV ~ Treatnment Tine
40 . = (ppm (cm sec)

(m h’)’ *11 A ddafingdent was prepared in the samelkidber as in Example 1, exceptfds splacing the Mn-Cumolded 45
12 p h o styosition with activated carbon{Oéhiparative Example 3), a-alunfiné (Comparative Example 4) & Bloléé&ular
EXAMPLES 13 ShiiBAl(GoriyiaratheExivhplei) edch hqying a pariide sizé 6f from 6 to 1Bimpshahd ¢henging the deposited

di fferent cempatofisiver(llfoxidetot42g¥. used i n Exanple | was used. The conposition
conpri seek 58% Esch pfitheyresuiting clganingjagent wamesaluate3ig dheame mgnner ain [EgempieCl; Dhe tepits
smal | anpuntobtaipgd age shavmig Iakle-conpound, etc. The conposition was in the form
of crushed particles having a size of from8 to 14 mesh (Exanple 13) or
pellets having a dianeter of 4.8 mm an ABLEE gth of 4.8 nm (Exanple 14).
The pellets were used as divided into gua#tegs. 55 Preparation of C eaning
Agent: A%l eagbhpadgent having deposited thereon 3.85%of silver (I1) oxide
was prepared aggQeding to the same 7 EP 0 309 099 Bl wet pEpcess,@s in
Exanpl e 1, exggpmpher wekhe tbgegggﬁg-described nol ded Nh-Cquggggéﬁ i on.

Det ermi nati on oNo(l eani NgigkapacCoicn. LV Carrier Time
35 (ppm) (cm/sec) (min)
3 arsine 1000 67 activated 0
carbon
-/ w- 4 " 1000 67 a-alumina 0
5 “ 1000 67 Molecular 0
Sieve 5A

45 EXAMPLE 15 AND 186

A cleaning agent was prepared in the same manner as in Example 1, except for changing the deposited
"~ amount of silver (Il) oxide to 0.5% or 2.0%. Each of the resulting cleaning agents was evaluated in the same
manner as in Example 1, and the results obtained are shown in Table 7.
50 .



6 . Eéch of the cleaning agents was evaluatd in the sane manner as in
Exanpl e 1. The results ‘obtai ned are EPf}R099B1Tabl e 5. TABLE 5 Exanpl e

Toxi ¢ Concn. of..oxic Ef f ective No. Component
Conponent LV Treatment. Time (ppm

(cm{sgec) (mn) 13 ar si ne %_7 1000

67 35 18 14 10Q0

I
nol ded conposition W th activar §pgmy DAEd/ETI a oy—a- al uni na
(Conpar ative Exanple 4) or Ml ecular Sieve 5A (Conparative éxamgl e 5) each
havi ng a particl d3X%ize axdsifmeom 6 109010 nest? and clhangi ng t he deposi ted
anount o;o silver (I1) oxide to 4.25% 25 Each of the resulting
cl eani ng "agent wad® eval uated i n tW8@0sane Mdnner a®.bn Exanpl e2D. The
results obtained are shown in Table 6. TABLE 6 30 Conpara- tive

Effective Exgm Toxi ¢ Conponent
Tr eat nent No—h%i Ki nd Concn. LV Carrier

Ti m3 36 45 In order to examine influences of carbon dioxid‘ nget upo‘: nggnﬁl Qpaci g megr;:,eaning agent as
(mn) 3 prepared BxafBle 1 was exposdd1&fibwing air containing $4 by volume of%ﬁr%n r8}1ours. which
0 carbon K. resulted in endothermic réaction. . 1000 6

a-al unmna The thus treated cl@anftd afent was evaluated in the same manner aslif?Bfample 1. The result ébfained
Mol ecul ar  areshowninTable8. O Si eve 5A 4S  EXAMPLE15AND16 A cl eani ng agent

was_prepared in the sane manner as in Exanple 1, except for changing the
deposi ted amount of silver (I1) oxidegg%l!%. g% or 2.0% Each of the

resul ting cleaning agents was eval uat i he same manner as In Exanple 1,
and the results obtained are shown in Table 7. 50 55 8 EPe8.899e099 BI

TABLE 7 Eff GdAmE FX YRR 1 ERY! C ToRARO @6Rbonent Treatment  AJO
i ConkRlICN. Lv

Treatmer® 5 o, d¥hpound L¥ime Deposite

67 Exarl CMNARAUNDANPLES 3 TO 5 30 A cl eS8 tdént vas
preparedsin the sege rraWﬁ—"'\l%ﬁml e ky excepy _ogfift Cafhate M- Qu
t

Tinme (ppm (CNT5eC) (W79 (ppm)("(Bm/8ec)  &@m3hne
1000 67 2.0 30
17 AgO( +CO2 ) arsine 1000 67 55
30
EXAMPLES 18 TO 25

~ Preparation of Mn-Cu Molded Composition Containing Co,03;:

35 Activated manganese dioxide (100 g), copper (II) hydroxide [40 g on conversion to copper (Il) oxide], and
cobalt hydroxide [40 g on conversion to cobalt oxide (Co,03)] were weighed and mixed in a powderous state.
To the powderous mixture were added 15 g of alumina sol (Al,0,) and a small amount of water, followed by
kneading. The blend was extruded and calcined at 300°C for 3 hours to obtain a molded Mn-Cu composition
\_/ containing cobalt oxide having a diameter of 1.5 mm and a length of 20 mm.

- Preparation of Cleaning Agent:

A suspension of 7.2 g of silver (lI) oxide in 100 ml of water was scattered while being vigorously stirring

over the Mn-Cu molded composition containing cobalt oxide in a tray, and the particles were dried at 80°C for

45 2 hours to obtain a cleaning agent having deposited thereon 3.85% of silver (lI) oxide (particle density: 1.08
g/ml). The cleaning agent was allowed to stand in air so as to have a water content of about 10%.

Determination of Cleaning Capacity:

50 The resulting cleaning agent was evaluated in the same manner as in Examples 1 to 8. The results obtained
are shown in Table 9.

55



10 16 1000 67 0.5

20 EXAMPLE 17 15 . In order to ex&Rio?899089B1uences of carbon dioxide in
air, etc. upon cleaning capacity, the cleaning agent as prepared in Exanple
| was exposed to flow ng air containing 1% by vol une of carbon dioxide for
8 HQgrs, which resulted in endotherm c reagiigos. The thus treated cl eaning
agent was evaluated in the sane nanner a5 1n EXanple 1. The result obtained
are shown in Table 8. 20 TABLE 8 Effective Exanple Depagifbetdive TOXi C

Conponenf Example Toxic Componénéat nent No. Treagmpennd

Ki nd Concn. No. L\ _Kind Coficne (ppm LV (cni Sec) Time

(mn) 17 AgQ( +CCR) ar si(ppm) (cm@sec) (®1n)

55 30 EXAMPLES 18 ,TO 25 Prepgration of .Ivh-Cu Ml ded Conposition Containing
Co208: 35 Acti®at ed fdBfese di d%P8e (100 §Y, copper (#P9 hydroxi de

9
[40 g on conversi to copper (I1) oxi , and cghalt hydr oxi [40 g on
conversion to cobgﬁa oxi de (Co2Q3)] nggbweighedggnd m xed ihgg powder ous
state. To the powggy ous m xtwure were agggd 15 g EB al um na §850<A1203) and
a small anmount of water, followed by kneadi ng. The bl end waS~ extruded and
cal ci nedgat 3000Czflor 3 houms to obtahgog nol deglyh- Cu conpogigpi on
contai ning cobalt oxide having a dianeter of 1.5 mmand a |l ength of 20 nm
40 Preparation of 22 eani phoAphahe A saepension o0&77.2 9 of sibger (I1)
oxide in 100 mM of water was scattered while being vigorously stirring over
the M- Cu nol ded @@nposi momesddanai ni 4§00obalt o&lfde in a tray4 and the
pakticle® were dried at 800C for 45 2 hours to obtain a cleaning agent
having deposited tfer eond3bgsensf si| ¥8PO(11) oxPde (particl dl@ensity: 1.08
glm). The cleani%% agen&gﬁps al I oned ngstand in_air so as to have a water
content of about f0% Det¥EXPEERi on of8Leani ng Bdpacity: 50200  The
resul ting cl eaning agentﬁ&&egﬁ Puated in the sane manneras in Exanples | to
8. The r sugb&nqeggined are shown in Table 9. 55 EP O 309 099 BI TABLE 9
Effective 5 P 6@§%ﬁ$le Toxi ¢ Conponent

Tr eat ment No. KL pd Concn. LV Ti nme
The same procedure o!r Exampl W regga?eg. except that eﬁgng agent conl:alnin_gge@lt oxide
(pPm oo rols 5 18 M e i -
67 S Pore rg,p jn was used as d cléaning agent and that n g,'boontalmng 1000 prrg 7f arsine
30 m h ini i i
183 20 i(n Tabll; e1 : (s) gen containing 1ogwm of phosphine w%s.}reate . Theresults of evalmbs aiq§hown
21 " 1000 120 360 22
phosphi ne 1000 67 120
35 TABLE 10
Effective
Example Toxic Component Treatment
‘ No. Base Gas Kind Conen. LV Time
% o (ppm) (cm/sec) (min)
26 nitrogen arsine 1000 67 75
_ 27 hydrogen phosphine 1000 67 42
45
EXAMPLES 28 AND 29
The same procedure of Example 18 was repeated, except for changing the deposited amount of silver )
oxide to 0.5% or 2.0%. The results of evaluations are shown in Table 11.
50 .
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23 ‘ ﬁDnosiIane 1000 67 74 20 v> 20

24 di borane . ‘ 1000 EP 0 309 0981 110 25

hydr ogen 1000 67 200 sel eni de 25 EXAMPLES
28 AND 27 The sane pr ocedure of Exanpl e 1 was repeated, except that the

cl e@ ng agent containing cobalt oxi de T8 red in Exarrpl e 18 was used

as a cleaning agent and that nitrogen contal ning 1000 ppm of arsine so
(Exanpl e 26) or_hydrogen containing 1000 ppm of phosphi nEfifesttiveat ed. The
results &f eval PTRIg Toxic Cepponentabl e 10, TARMO 10 35 mEfFtaenitve Exanpl e

Toxi ¢ Conponent O. Kind Concn. tDeppsite By Limes

Ki nd Concn. Ly (pem) (emfgegl (wt3) (min)

(ppm (cm'sec) »g 6 n|trog arsin

1000 67 arsifll 1) 1408 hydr 8%en | phidphine | 38000

67 42 #% EXAMRLES 28 Alo29 Thgysane pgogedure of fgxanpl e 18 was
repeat ed, except for changing the deposited anount of silver (Il) oxide to
0.5% or 2. 0%oMmPRERATHGS uations are shown in Table 11. 50 85 10

EP 0 309 099—BI—TﬁBtEg¥¥&%E$g§¥§3 5 Exanple Toxi ¢ Conponent

AgO 15 1rheMi% nokiky composition comaiﬂiqg cobalfd}as By prepa xamplel'1¥was dried anlge ey te
Time (ppm  tostdné INa$6dm so as tolhide’d water content of about 10%! TH cleaning 4gbnt '(rﬁ%eposntion
1000 silver{ll) oxide) was evaltiafed in the same manner sy 9 or 5 The results obtalqagd are shovﬁnﬁ 00
67 Téblér12. 70 COVPARATI VE EXANPLES 8 AND 7/

Mh- Cu nol ded conposition containing cobalt oxide as prepared in Exanple 18
was _grie® and allowed to stand in a roomso as to have a water content of
about 10% The resulting cleaning agenZ2ABhE d2position of silver (II)

oxi de) was evahuated Ln the same manner as in Exanple 1 or 5 The results
obtained are s aFﬁl . 20 TABL%? 'tbnparatlve Effective
concn xXample rE ve oxl Treatment
T No. Col et Component LV Time
. (ppm) (cm/sec) (min)
6 arsine 1000 67 0.5
20 7 phosphine 1000 67 0.5

EXAMPLES 30 TO 32

A cobalt oxide-containing Mn-Cu molded composition was prepared in the same manner as in Example
35 18, except for changing the amount of cobalt (1) hydroxide to 20 g, 30 g or 50 g (on conversion to Co,03).
A suspension of silver (ll) oxide was spread over each of the molded compositions to obtain a cleaning
agent having deposited thereon 3.85% of silver (i) oxide. After the cleaning agent was allowed to stand in a
- room so as to have a water content of about 10%, the cleaning capacity was evaluated in the same manner

\\/ as in Example 1. The results obtained are shown in Table 13.
40
TABLE 13
Effective
45 Example Concn. of Amount of Treatment
No. - Arsine Cobalt Oxide LV Time
' (ppm) (g) (cm/sec) (min)
30 1000 20 67 282
50
31 1000 30 : 67 323
32 1000 50 67 380
55
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Exaan e Toxi ¢ of Toxic Tr eat nent

25 No. . . ConponerfP 03090989 B1 Conponent LV

Time (ppm (cnl sec) (mn) 6 arsine 1000
67 EXAMPLESH3 TO 40 7 phosphi ne 1000
67 ‘T, 0.5 EXAVPLES 30 TO 32 A cobalt oxide-containing Mi-Cu nol ded

corrp\o/5| tion Pcnaraunnewlver(u) Oxidet he sane manner as in Exanple 35 18, except
for changing the amount of cobalt (I11) hydroxide to 20 g, 30 g or 50 g (on
conver si @n t o 1T20008 pf waitr wassljssaived 102 gofsiler hitrate. S¢parajely030igatsodiors hipxidesasaiseoived
each of t he imR90mbef iancenghended waterwameed abA55¢ whils stirtinga T thejlattey salitiorehile bejngcktimeianas ed
t her eon 3. 839dedmropyipe the fopmer solutian tejferm quprecinitate.tydich wasnallagigd byyenetitionafdegdntatiqnsand t o
stand in a M3linoyih water Theipragipitate wigdeqd in-yaguaa4 I003G fopdlayes togbiajn 89igeof gilver fhexids.

capamty Jag, ev luated in the same manner as In Exanple 1. The results
obt ai ned™ar Mlﬁﬂmi 13. 40 TABLE 13 Effective 45 Exanpl e

Concn. of . Treat ment No.

Arsi ne d-(l)qggﬂh%e of t&lsaa'ngr?(md as used in Examql_av was used. Tine (ppm

(9) : . (mn) 30 1000 20
67 . Prepaé@gigﬁﬁéamng Agent: 1000 30

323 32 One kildgRiMh of the Ho ponle axided articd was dried at 120°C for 2 hou@7and placed na . aﬁs

55 EP O 36iRiok 8108 lor Savie 500 thi-of Hetef Wk RedtBrod SVar ) panic] e¥ﬁﬁlle ng, °

In 200 M ofoiwvald®y iifg ﬁb&&uﬁhweﬁm@%’en&ﬁ g&dphé&&dﬁ&é&nrsfs%%ofs‘ﬁﬁ'd?aroirds The cl&aqmgl
of sodi um hygenbwasiRowda fo stiing MGl rvdAtkolal todid(h dWatét koritdnlupty afdaioRd Wat er war ned
at \850C while stirring. To the latter solution while being stirred was

added dr opwiDseemiidationf ab CleingOapatity: on to form a precipitate, which was

coll ected by repetition of decantation and washing with water. The

preci pitat e wakhedeanind agent thuscondlitioned Wadvaludtestin Be samemmnitepasii>amplesHOto 8. Toé results
silver (1) @ehpined arejghown infliabigt4eloded Conposition: Hopcalite of the sane kind
as used $n Exanple | was used. Preparation of Cl eaning Agent: 15 One

kil ogram of the Hopcalite nolded parti cgxgrpvas dried at 1200C for 2 hours
and placed in a tray. A sus- pension of 40 g of silver (1) oxide in 500 m
of water was scattered over the _particl es whi | e vi gor ousgfresd ¢ {v¥d NG,

fol | owned, by drying meieai nt havi ng deppsedenedher eon
3.85% of “'si | ver (Iﬁﬁ-d& Ihe&!lﬂ.a.n.l.n ° t wask¥l | owed Timestand in a
roomso as to have a water content up {BPBbout (emige@D Det@mimhati on of

Cl eaning Capacity: Ehe clea L&9¢e condi tioned was evaluated in the
same nmanner as in Exanpl es ?ng ) Theiggéults ob®%i ned ar&hown in Table

14 bel ows 25 TABLE 34 Effective 2000 67 15
35 " 200 67 140
U 36 1000 120 10
© _ 37 phosphine 1000 67 12
38 monosilane 1000 67 8
5 39 diborane 1000 67 13 -
40 hydrogen 1000 67 32
selenide

50 EXAMPLES 41 AND 42

Mn-Cu Molded Composition:

Hopcalite of the same kind as used in Examples 13 and 14 was used.

Preparation of Cleaning Agent:

In the same manner as in Example 33, a cleaning agent having deposited thereon 3.85% of silver (I) oxide

12



Exaan e Toxic Conponent Treat ment 30

No. Ki nd ‘ Concn. EP 0 309 09918 Time (ppm

(cn sec) (mn) 33 ar si ne 1000 67

28 35 was prepared34 " 2000 67

15 r3\5/ " 200 67 140 36

" Déiefhation of Cleaning Chpdeity: 10 40 37 phosphi ne
1000 67 12 38 nonosi | ane 1000

67 5 The dleahiing agent was evaluated irBte same manner agih BExaimpled. The results cb@inéd are shown
67 in Tablg 35.40 hydr ogen 1000 . 67

32 sel enide 50 EXAMPLES 41 AND-42 Mh-Cu Mol ded Conposition: Hopcalite of
the sane kind as used in Exanples 13pggflglflswas used. 55 Preparation of
Cl eaning Agent: In the same manner as Tn exanple 33, a cleaning agent
havi ng d&®posited thereon 3.85% of silver (| Ef®ecdeve? EP 0 309 099 B1
was prepar edex&mpeé erdk D@t Cohiparferd eani ng Capeaittgnt5 Shag@eof| eani ng
agent was eval Nated inKihd SeorcnmnnerlVas | 1. _THepeakites

obt ai ned are shown in Tabl e (gemTABIgm/ERcl)) (min)

Effectivg | e Toxi ¢ Conponent Tr.eat nept
Shape of No n]z) agsiee CoHiP LY 21 ciusﬁ’? tga’{E -
Hopcalite (ppr’r) (cm sec) (mn) 15 2f~es arsine
1000 27 crushed parti- cPés (8 to 14 nesh)
28 ' " 1000  4q00 6757 14 Quagters 6f i

0 Xpelleks [4. g mm (ell x 4.8 mmi COVPARATI VE EXANPQESIgtIO[1082|5m

Sil'ver (l) oxide was deposited on activated carbon, a-abusi aa8ommlbl ecul ar

Si eve 5A each having a particle size of from6 to 10 nesh to prepare a

cl eani ng agE€OMPABATIVEIEXMMPLES 8 8D 10 her eon 4% of silver (1) oxide. Each of the
resulting cleaning agents was evaluated in the same manner as in Exanple 1.

The resu#st s olflvdr fleatideiwas depositad oh activeddd|carbanga-pluhingwr MelgculzaBieye SA®ach having a particle
. size of from 6 to 10 mesh to prepare a cleaning agent having deposited thereon 4% of silver (I} oxide. Each of

the resulting cleaning agents was evaluated in the same manner as in Example 1. The results obtained are
shown in Table 16 below.

30

TABLE 16
Comparative Effective
Example Toxic Component Tregtment
85 No. Kind Concn. LV Carrier Tlme
(ppm) (cm/sec) (min)
. 8 arsine 1000 67 activated 0
k/; carbon
40
9 " 1000 67 o—alumina 0
10 " - 1000 67 Molecular 0
Sieve 5A
45

EXAMPLES 43 AND 44

Silver (I) oxide was deposited on molded Hopcalite of the same kind as used in Example 1 to prepare a
cleaning agent having deposited thereon 0.5% or 2.0% of silver (l) oxide. Each of the resulting cleaning agents
50 was evaluated in the same manner as in Example 1. The results are shown in Table 17.

§6
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Corrpér ative

Ef fective Exanple . Toxic ConponentEP 0309099 B1

Treat nent 35 No. Ki nd Concn. LV

Carrier Time (ppm (cnml sec) (mn) 8

arst_rye 1000 67 actnaBdEed 7 0 carbon 40 9

it 1000 67 a-alumna 0 10 "
1000 67 Mol ecul ar 0 Si Amowyt £F ExXEfReEsiye AND 44

Silver (b) oxiE¥@mplde ddexdc: Eampanedtded Hopeal i YSE (e sdmeatPERtas used
in Exanpl e 1 toN%-epar L c F%—%—D?d@-@ﬁl%d— hgﬁégg—é.—S%

n e t
or2.0% of silver (1) oxide. EachPBthe!$BEI8FT ng i ng adffd 50 was

evaluated in th ane mggg asihRgExampl ec1. The r ts are shown in
Table 17. 55 139438 EP O S’BBQQIEPOTABLE ?-% Anpunt GZS.(I.)qc Effective 5
Exanpl e  Toxi c 44Conponents 1000 .67 Slver (1) 11 Treatnent
No. Ki nd Concn. LV i de Ti me
(ppm ) (Wt % (mn) 43 ar si ne 1000
67 Eﬁ“@i%§457°52 22 10 44 " 1000

67 Mg-cQM'i_’;lded Compgei 'on|00n@¢n§ﬂb %x%%: 45 TO 52 15 Mr-CQu Mol ded
Conposi tion anme nol ded conposition as used In

Exanpl e 18 washalsfid: it ' . 20 A suspension of 7.2
g of silver (1) %ﬁdﬁeﬁ%@%ﬁrﬁﬂ%@ﬁ%ﬁﬁ@ggﬁlér ed over the cobalt

oxi de- cont ababmcm,w conposition in a tray while vigorously
sticrringe The partrcles were dried at 800C for 2 hours to obtain a cleaning
agent havi ng oegrhdidods 1.2 6BVer {§.okitdMm abo raliof Wetsr was scatidrédiRver THaRotsalt 82dY-ddBkaining
agent was t hsn-Calnoldedebmipasitivh inradray whila vigorowslystrings TheCpattidevwdie Wikt @f 80edfol Dhaars to
wat er cont eplitaind cleahingrgerit68¢ing dépobiiat thenadrr S856@fsiledr (1Yokida Mhaviparkiinyageit was theh Bibwed

cl eani ng cafestand ip agdont so@s toladsorti water ap ratwaten eontevtadf almtitd%i N t he sane manner as
In Exanp®es 1 to 8. The results obtained are shown In Table 18. 30 TABLE
18' Ef f ect i Retermingtian|ofCleaning Cppaciyhnponent

Tr eat nent  No. _ Ki nd Concn. LV Ti me (I_Epn)
(cn sec) The cleaning city of the cleaning agent was evaluated in the same manner as in Examples 1 to 8. The
results obtained ars shown in Table 18. '
30
TABLE 18
Effective
Example Toxic Component Treatment
% No. Kind Concn. LV Time
(ppm) (cm/sec) (min)
. 45  arsine 1000 67 150
o
40 46 " 2000 67 70
47 " 200 h 67 220
48 " 1000 120 45
45
49 phosphine 1000 67 38
50 monosilane 1000 67 15
50 51 diborane 1000 67 ' 28
52 hydrogen 1000 67 40
selenide
55 .

14



45 ar si ne 1000 67 150 40

46 "o ' 2000 EP 0 309 099 B7 70 47

200 67 220 48 1000

120 |, EXAMPLES43 T0$049 phosphi ne 1000 67

38 Q0 monosi | ane 1000 67 15 0
MiiCudMaidlag Composition: 1000 67 28 52

hydr ogen 1000 67 40 sel enide 55 14 EP O

309 099 Bl EXAlgpesits oihe spedbd adusalin Rdmbied v@smgedsi ti on: 5 Hopoal i te of

the sanme kind as used in Exanple 1 was used. Preparation of C eaning Agent:
Hopcalite (Wﬁﬂﬂl&ﬁ!ﬁt 1200C for 2 hours and spread in a tray. A

suspensi on of f silver (1) lo carbonate in 100 nl of water was
scattered ove 2@ ‘f’ﬁstd@e F?q ‘Ef°é§ hoyss qnd spre ?65!% suspension pf2 g phaiver (1)
si | ver (10 ngge cﬁllﬁ |I§A)&qorou§j¥ stiriag. The silver (i)

g 6'“ "” "@Hﬁé 10180 wl offresh water aph

Fopal 1 e pal 7%% ,E i "”’*‘"*‘@' "* '°f:.,§ innls q?%ﬁ%f%g redte

nore ther 6b512td)of age ﬂggi& ﬁs(,ggaréong\eal nc!?irﬁnggaggr}twas |
%

Hopcalitg paro%&tbeﬁnaf\ﬁsf‘oo rsb o féve
deani ng agent having dep05| ted thereon ver (l) carbonate. The

cl eani ng agpabmiationbPCledh to stand in a room so as to have a water
content of about 8% Del erm na fon of O eani ng Capacity: The resulting

cl eani ng agentThemssuitingtiesning shehtvab S\aluRadTRtheBeRanser s IEMPIBY 1888, The résulls obthlAed
results mbt aesmwniOrablang shown in Table 19. TABLE 19 25

Ef fecti ve Exanpl e Toxi ¢ Conponent Tr eat ment
No. Ki nd Concn. LV Time (ppm

(cm sec) (min) 30 : TABBE 19 arsi ne 1000

67 39 54 2000

15 55 % EffeCZZLGe:%S 56

1000 12fxample w ph hine T nt

67 1 6—400- Kind -, Concn. rﬁ%‘%’?ﬁn

67 10 59 di borane(ppm) gec mm)

16 60 hydrg?e 4900 3000 30 46

sel eni dé- EXAVPLE A suspenS| on contal ni ng equal wei ght s of silver (1)

carbonate and silvgg (11) oxide was sggidgered ovgr the 15

55 " 200 67 220
35
56 " 1000 120 15
. 57 phosphine 1000 67 16
~ 49 58 monosilane 1000 67 10
59 diborane 1000 67 16
60 hydrogen 1000 67 30
45 selenide '
EXAMPLE 61

A suspension containing equal weights of silver (l) carbonate and silver (il) oxide was scattered over the

so  same Hopcalite molded particles as used in Example 1 to obtain a cleaning agent having deposited thereon

3.85% of the silver compounds in total. The resuiting cleaning agent was evaluated in the same manner as in
Example 1. The result obtained is shown in Table 20.

§5
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60 sane Hopealite nolded particles as used in Exanple | to obtain a

cl eani ng agent havi.ng deposited therEP@80308FI% of the silver conpounds in
total. The resulting cleaning agent was evaluated In the same manner as In
Exanpl e 1. The result obtained is showTABLET@0 e 20. 55 15 EP 0 309 099
Bl . TABLE 20 Effective Exanple Toxic Conponent Anpunt of

Treatnent 5 No. .. Kind Concn. AgO + A@Q@ive
LV TEwsmpppnfoxic Componenty Amount of (cm sec% reatment)) 61
arsine & 1080. Kind3 g€oncn. AgO + A L

EXAMPLES 62 AND 63 Preparation bPP®) eani nf"Bfent: 166m/secloncRE of the
sane kind as used,in Exanple 1 ( g) wa ied at 120.C for 2 urs.
Fourt y- wei ght grgrlns of Qgg&f’ﬁti or?'Ig@gnt ai n?hggm g of s?-{ver nitrate

di ssolved in 100 mM of water was sprayed onto the dried Hopcalite

particl e¥, EE& 'ng gareigl es were dried at 800C for 10 hours to obtain 208
g of a clea N i ng deposited thereon 3.85% of silver nitrate. The
cl eani ng ag % §ofaéklgaoiwe L0 stand in air so as to have a water content of
about 8% T d cl eaning agent was evaluated in the sane

manner ag i n - ieao fine Smb kHE Us Qsed I Eadis i 108 o)k Ahddee 12 Eror S M. Edlety abiarE
21. TABL E 2 &ran%éof a solution containing 20 g of silver nitrate dissolved in 100 ml of water was sprayed onto the dried
Effective Exggiatiparticls bhdind gaHRISVrd dried at 80°C for 10 hours to obtain 208 g of a cleaning agept having
Treat ment Naeposited thereon 3.85%f §li¥er nitrath:3RE Heaning agent was allowed to btind in air so as to havk'a' Water

(ppmM cdnsiT &F oLt 8%. The thus corfdfforbl cidéhing agent was evaluated@irthe same manner &' EX3fples
10®Q/- 20 1and 5. Bife results obtained are shola irfOAble 21. phosphi ne 1000
67 7 EXAMPLE 64 AND 65 35 Mh-Cu Mol ded Conposition: The sane

Hopcalite particles as used in Exanples 13 or 14 were used. 40 Preparation
of Cleaning Agent: Silver (I) carbonatRABIgEs Zeposited on the Hopcalift
particles to prepare a cleaning agent having deposited thereon 3.85% of
silver (%) carbonate. 45 Deternination of O eaning CapaEffe§ctive cleaning
agent was eval uat Ef3MRlenhe _Ta¥ic LA 8tin Exanpl e 1. Tagtpeny) t s

obt ai ned are shows~—~%Fabl e - 0(4639;&9? BJ—'-(I'—;-‘-'J.E.‘:)——
30 62 arsine 1000 67 12
63 phosphine 1000 67 7
- EXAMPLE 64 AND 65
35

Mn-Cu Molded Composition:

The same Hopcalite particles as used in Examples 13 or 14 were used.

40  Preparation of Cleaning Agent:

Silver (1) carbonate was deposited on the Hopcalite particles to prepare a cleaning agent having deposited
. thereon 3.85% of silver (l) carbonate.

45 Determination of Cleaning Capacity:

The cleaning agent was evaluated in the same manner as in Example 1. The results obtained are shown
in Table 22.
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TABLE 22 Effective Exanple Toxic Conponent Tr eat ment

Shape of 5 No. Kind EE01309009B1 LV Ti me
Hopcalite (ppm (cm sec) (mn) 64 ar si ne 1000

67 . 32 crushed parti- cles (8 to 14 mesh) 65 "
10Q0 67 15 quafABEE 23f pellets [4.8 mm (d) x 4.8
nnf“fS COMPARATI VE EXAMPLES 11 TO 13 Silver (1)_carbonate was deposited on
activated carBein, fs ahdii Do Qo) etE:uI ar Si ev?@ﬁcé&é’ﬁ‘ having a 20

particl essize qil:% T - bt ai cl edrf$i nt h E\‘?iaﬁ @€posi t ed
t hereon 4. 259%of St T g e eI )“resu-l—t-i—z' éeég&é-ﬁﬁug
agents was evaluated in the same manneras |n aﬁ%le 1. The results

obtai ned are shéen i I"E.'Erﬁi’ﬂe Z&OO-MBLE %37 25 Conp%rzat I V%rushed parti-

Ef fective Exanple Toxi ¢ Conponent cles (8 to 14

Tr eat nent®? No. Ki nd Concn. LV  mesh@arrier Ti nme
3(ppmM (cm secg . (mn) 30 11 ar si ne

1000 67 © act'l vat ed000 60 carbon 13 quarters of

1000 67 a-al um na 0 35 13 pellets [4.8 mm 1000
67 Mol ecul ar 0 Sieve 5A 40 EXAVPLE 66 AND3@7xSt}§emm]| )

car bonat € was deposited on Hopcalite of the sane kind as used in Exanple |
to prepare gqpb h ks | deposited thereon 0.5% or 2.0% of silver
(1) carbonate—i ng cl eaning agents was evaluated in the
same manner assiyedp feamittewas-degddffed/off aktvited @Ften, SHihal oPMdIBdlaP siévk 5a%ach HaRhda 24

A. unt B  partidd 866t §0 rdeh to obtain E%I@iﬂﬂ{g%gent HeRitd SepbsBARIEIN4.25% of silver (1) carbonate.
SiIVer (1) EachbftRevediing ciddfing agents was evafiialed in the SafB MBnner as in Example 1. IThé results obtained

Car bonat e ~are shown in Teble®@3.( ppm (cm sec) (wt % (mn) 66
ar si ne 1000 67 2.0 25 55 67
" 1000 67 OTQBLE 23 12 17 EP O 309 099
Bl 25
Comparative Effective
Example Toxic Component Treatment
No. Kind Concn. Lv Carrier Time
% (ppm) (cm/sec) (min)
: 11 arsine 1000 67 activated 0
carbon
12 " 1000 67 a-alumina 0
35
13 " 1000 67 Molecular 0
Sieve 5A
N\

40 EXAMPLE 66 AND 67

Silver (I) carbonate was deposited on Hopcalite of the same kind as used in Example 1 to prepare a cleaning
agent having deposited thereon 0.5% or 2.0% of silver (I} carbonate. Each of the resulting cleaning agents was
evaluated in the same manner as in Example 1. The results are shown in Table 24.

45
TABLE 24
- " Amount of Effective
50 Example Toxic Component Silver (1) Treatment
No. Kind Concn. LV Carbonate Time
(ppm) (cm/sec) (wt%) (min)
66 arsine 1000 67 2.0 25
i 67 " 1000 67 0.5 12
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EXAMPLES 68 TO 73 A cl eaning agent was prepared in the sane manner as in
Exanpl e 53, except.for replacing si[EPOB0§ePBdar- bonate with silver

sul fate, silver chloride, silver bromide, silver iodide, silver phosphate
or st+lver | GXEMRLESABTO35 the cl eaning agents were conditioned to have a
wat,gr, content of about 8% evaluations were conducted in the same manner as
i n Exanpl e 1. Afdeeningagehtives prispapddriettie S ntdnAenas inExahiblt) 53, eXBept b YBbIIng 2ivdA() car-

Ef f ecti ve Ehenajsiwih silver sulfa@osilwerghidride, silver bromide, Bilvsi i6dide{€nigs PRaapHate or silver iodate. After

Tr eat menf Nhe cleaning agentsasressonditigned to have a water cortenhaf about 83%) Bealuations were conductdd¥ the
Time (ppm) Samemagnesagin Example 1. The(regulty obteied@e shown insliable 5. sul fate  arsi ne

1000 67 22 69 silver chloride

" 1000 67 18 20 70 silver brom de
" %000 67 TABLE 735 silver iodide

1000 67 22 72 - silver "

1000 ex8fole %6 phosphate 73 silver |Bf&eetive

1000 ﬁip D:‘“g:;‘“ P EXANE Sc Compenants 30 A cl eRREAFeRENt was
prepared in the2sane—raareibe i a it 6 2—=H 3,——9,%6@; 1 ci ng
silver ngtrate with silver perchlorate or si'P¥®acdfB{&Ctach! BN he

in
resulting cleasdng agervér vés s uahad e tagosane ngpner as ig,Exanple 1.
The results obtai ned are shown in Table 26. 35 TABLE 26 Effective Exanpl e

Conpound 69  Teokleer Gpmiied " 1000 67 Treatmepg No.
Deposi ted Ki nd Concn. LV Time (ppm
(ctd gec) 70 (m¢h}ver bromids | ver" 1000 6arsine 21 1000
67 %0 perchl orate 75 silver acetate

1000 767 ~ silver iodige pxAVBLES 74998 83 so6Fh-Cu Mol 3Rd

Conposi tion Coniai ni pg, Cobalt Oxi de: The sa terial _as used in Exanple
18 was used. Fﬁ%pargif%ﬁ%éﬁfé]eaning'Agent:qgggi susp@ﬁsion of ¥02 g of
silver &) carbonate i n m of water was scattered whil e being
vigorously stiysed ayeIdde Lhld - contsai ni ngglyg- Cu nofded corrpo?ét ion in a
tray, and the particles were dried at800Cfor2 hours to obtain cleaning

agent havi r%"’%eﬁhtﬁ& 7t;hereon 3.85%of silver (I) carbonate. The cl eaning
agent wgs I 099 Bl allowed to stand in a roomso as to have a
wat er content Aglgarf?r#agﬂgnt ngso/ﬁrepared in the same manner as in Example 62 or 63, except for replacing silver

nitrate with silver perchlorate or silver acetate. Each of the resulting cleaning agents was evaluated in the same
manner as in Example 1. The results obtained are shown in Table 26.

35 -

TABLE 26

_ Effective
Y Example Compognd Toxic Component Treatment

© . __No. Deposited Kind  Concn, LV Time

{ppm) (cm/sec) (min)

74 silver arsine 1000 67 10

perchlorate
45 . -
75 silver acetate " 1000 67 12
EXAMPLES 76 TO 83

50 Mn-Cu Molded Composition Containing Cobalt Oxide:

The same material as used in Example 18 was used.

Preparation of Cleaning Agent:

A suspensionof 7.2 g of silver (f) carbonate in 100 ml of water was scattered while being vigorously stirred
over the cobalt-containing Mn-Cu molded composition in a tray, and the particles were dried at 80°C for 2 hours
to obtain cleaning agent having deposited thereon 3.86% of silver (I) carbonate. The cleaning agent was

18



Det erm nati on of C eaning Capacity: 5 The cl eani ng agent was
eval uated in the sane manner as in E&3M808B1 to 8. The results obtained
are shown in Table 27. TABLE 27 10 Effective Exanple Toxi ¢ Conponent

Tr eat nent Ndilowed to stand in a roonksorss to havéDWetét content of about 10%. LV Ti me
(pem (cnfsec) (mn) 15 76 ar si ne 1000
67 Determinegion of Cleaning Capacity: " 2000 67

80 78 200 67 1200 79

" 5 1T®sleaning agent was gvalyated in the same mannerna(n Exa@mples 1 to 8. Thqjmmir@d are
1000 shown in Table 2757 42 25 81

nonosi | ane 1000 67 28 82 di bor ane
1000 67 35 83ABLE 27 _hydrogen 1000

67 90 30 ———— selenide EXAVMPLE 84 35

A suspel’losi on containing equal weights of silver (1) caghepatkgvand silver
(I'l') oxide was scetdmibsl ovRIxid&dapor@iitai ni ng Mh- Cu male@athemanposi ti on
used in Exanple 18 Nw. obt al n Kimd eaniQupnagent hawi ng depdsimeed_t her eon
3.85% of the silverconpounds in totallppiie rdsmifisierg cl edmiimg agent was
evaluated in the sane manner as in Exanple 1. The result obtained is shown
in Table 28. 40 TABLE 28 H¥%¥18 ve EX e Toxi ®7Conponentt3%Ampunt of

Treat ment 46 No. . Ki nd Concn. AgO + Ag-,CO
LV Time {Ppm (wt 04000 8% sec) (nin) 84
ar si ne 1000 3.85 6677 12 20 so EXAMPLES

85 _AND &6 Prepar at[®n of d eani ng -Agen%q.0 Fourty-ei ght gram;o of a solution
contai ning 20 g of,gilver nitiate disggyed in P nl of wager was sprayed
5s onto the same cobalt oxi de-contalning M’l-dl nol ded conposition as used
I n Exanpl e 18, andgghe parphsdmsiner egbid ed at &30C for 10 4wpours to obtain
208 g of a cleaning agent having deposited thereon 3.85%of silver nitrate.
The cl e®ning agentgyas al |mywssitand algbdn air %7 as to haws a wat er
content of about 8% The thus conditioned cleaning agent was evaluated in
the same manner as82n Exangilesranand H00he resBts obtai nedd 19
EP0309099B1 are shown in Table 21. TABLE 29

Ef fectiye Exanple 83 Toky@rogeimpontti0 - 67 90 Tr eat nent
selenide
EXAMPLE 84
35 A suspension containing equal weights of silver (I) carbonate and silver (ll) oxide was scattered over the

Co-containing Mn-Cu molded composition used in Example 18 fo obtain a cleaning agent having deposited
thereon 3.85% of the silver compounds in total. The resulting cleaning agent was evaluated in the same manner
as in Example 1. The result obtained is shown in Table 28.

N\,
40
TABLE 28

Effective
Example Toxic Component Amount of Trea?ment

5 - No. Kind _ Concn. AgO + Ag,CO3 LV Time

(ppm) (wt%) (cm/sec) {min)

84 arsine 1000 3.85 67 220

s0 EXAMPLES 85 AND 86

Preparation of Cleaning Agent.

Fourty-eight grams of a solution containing 20 g of silver nitrate dissolved in 100 ml of water was sprayed

55 onto the same cobalt oxide-containing Mn-Cu molded composition as used in Example 18, and the particles
were dried at 80°C for 10 hours to obtain 208 g of a cleaning agent having deposited thereon 3.85% of silver
nitrate. The cleaning agent was allowed to stand in air 0 as to have a water content of about 8%. The thus
conditioned cleaning agent was evaluated in the same manner as in Examples 1 and 5. The results obtained
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No. Ki nd Concn. LV Time (ppm

(cnl sec) (mn) 10 EP 0309989 B1 ar si ne 1000

67 18 86 phosphi ne 1000 _ 67

14 15 EXAEbHown RTaid\1. 88 Sil ver () carbonate was deposited on the sane
cobal t oxi de- cont ai ni ng Mh-Cu nol ded conposition as used in Exanple 18 in an
andunt of 0.5%or 2.0% Each of the r&zg!il BE cl eani ng agents was eval uat ed
in the sane manner as in Exanple 1. T ts obtained are shown in Table
30. 20 T™ABLE 30 Amount of Ef fective Exanple ToxXi GgeGRERQRENT

Silver (I) Treg NO. q c SYeh Concn TreatmentlLV
Car bonat MRie choxte Compdidiy, TN Zregemen (mi n)

87 arsi ne J.UUU . (pish() (cm/sec) 2.0 (min) 60 O
88 " 1000 0.5 15
EXAMPLES’ 89 TO 94 85 Arshieeni ng hmt was pﬁkpar ed i 8 he sanme manner

as in Exanple 76, except for replacing silver 3 car- bonate with silver
sul fate, silver chi86ride, phpgphrineoni®@ silver®? odi de, <4 ver phosphate
or silver iodate. After each of the cleaning agents was noi stened to have a

wat er cqgt WEgpp@D&% it was evaluated in the same nmanner as in

Exanpl e EP 0 309 099 Bl TABLE 31 Effective Exanple
Conpoun d Silver (1) carbonate wa¥tibSosited BIPR&aMe cobalt oxide-containing Mn-Cu molded dofiBdsitBids uSed
No. in BRRpRI18 MGn amount of 0.5% or 2.d%. Bekch of the resiltR§ BBkning agents wad Saluated in the sambl ME
(ppm ( crehén@ér)as in Example 1. Théesults Sthined are shdwn\irETable30Ll f at e ar si ne 1000
67-\/,. 20 42 10 90 silver chloride " 1000
67 36 91 - silver bronjde } 1000
67 40 92 silver iodi %_&3_‘2 " 1000
67 40 15 93 silver 19909
Amount of Effec

67 Phah8 d€omponedit! VEr 10dal&iyer (1) Treatment = 1000
67 % xmm;s?%&gﬁggg 6 A clgani r&rq,gﬁﬁttewas prgmared in the
same nmanner as | n I:xarrpl €S 85 algpmd, CKERMedPl T qWtaa Ny Sikiga) 25
nitrate with silver perchlorate orsilveracetate. The cl eani ng agentwas
dri ed and condi t8bned | musti@esadfOfan- 67 2.0 60

30 88 " 1000 67 0.5 15

EXAMPLES 89 TO 94
35 A cleaning agent was prepared in the same manner as in Example 78, except for replacing silver (1) car-

bonate with silver sulfate, silver chloride, silver bromids, silver iodide, silver phosphate or silver iodate. After
each of the cleaning agents was moistened to have a water content of about 8%, it was evaluated in the same
. manner as in Example 1.
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ner as in Exanples 85 and 86. The results of evaluations are shown in Table

32. TABLE 32 Effective Exanple  CHrP3aheps B1 Toxi ¢ Conponent

Treat ment No. Deposited Ki nd Concn. LV

Time (ppm (cn sec) (M Nn)pRRLE%3] . silver ~arsine
1000, 67 16 per 96 silver

1000 67 18 acetate 40 Clainms 45 1. A net pedeEpgive! €ani ng

a gas cont aiEwkdfpbé | e@chpaura t OXi rHAR Yoadlons@ltect ed frompaegkAgnt
phosphi e, nomdsi | ane, Déebdigste and MiIADgeToneneni dervwhi ch ¢empri ses
contacting the gas with a cleaning agent cofppmdl ni(em/aean| dedme&anposi tion
conprising (1) manganese di oxide and (2) cupric oxide, having deposited
thereon (3) a &3 versibrgoanlfatteer @nsinee W80§ht rat 63 of cuprié oxide to

manganese di ox*e e ranges fromO0.2 to 1.2 50 and the anpount of the
deposi t ¥d sil v conpbt¥RF i ¥¥0d®. 01 to 1399% by wefdht based3Bn the

wei ght of the eani agent. 2.. A nethod a l.ained i,q claim1, wherein

t he wei ght ratf% of %%&ﬁ%%jkﬁﬁqﬁgﬁ() nanganeég%gioxide6?anges fréfho.3 to
0.8. 3. Anethgsg as £l AldEdiddigd 2l m b whengiyg the aggunt of t deposi t ed
silver gonpound is fromO0.2 tooga'lS 5. 0% by \?I/g;aght bagzd on thehgl eani ng
agent. 4. A nmeghod asiplarmed in claiml1l, wigpe n sai @¢7sil ver ceapound is a
silver oxide and/ or phowplestd nsol ubl e or sparingly water soluble silver (1)
salt 5. Anethod as clainmed in claim1l1, wherein said silver conmpound Is at

| east one of s¥4ver fi)vesxiidwlats | ver "21 1@P00 309 @99 Bi 38

Jfllll2 liji Iill 111111 C L M S * TABLE 31 Effective Exanple
Commpound Toxi ¢ Conponent Treatnment 5
No. EXAMPIES) 95 AND 96 Ki nd Concn. LV

Time (ppm cni sec) (mn) 89 silver sulfate ar si ne
1000 A cleaning agent wgy prepared in the samegrRnregas in Examples)85 and 86, exceptifoy replacind dilver i de

" 25 1 oiygfe with silver perchlogate or silver acetate. The clpgningjagent was drigqd and genditienied inithesame man-
" 108/@Fs in Examples 85 agﬁss. The results of eva]ge;iogszare shown inJpble 33 i odi de

1000 67 40 15 93 silver
1000 67 22 phosphate 94 silver iodate
1000 30 67 38 20 —//————
Effective
Example Compound Toxic Component . Treatment
No. Deposited Kind Concn. LV Time
' (ppm) (cm/sec) {min)
% 95  silver arsine 1000 67 16
perchlorate
o 96 silver " 1000 67 18
N/ acetate ‘
40
~ Claims
45

1. A method for cleaning a gas containing at least one toxic component selected from arsine, phosphine,
monosilane, diborane and hydrogen selenide, which comprises contacting the gas with a cleaning agent con-
taining a molded composition comprising (1) manganese dioxide and (2) cupric oxide, having deposited thereon
(3) a silver compound, wherein the weight ratio of cupric oxide to manganese dioxide ranges from 0.2 to 1.2

50 and the amount of the deposited silver compound is from 0.01 to 10.5% by weight based on the weight of the
cleaning agent.

2. A method as claimed in claim 1, wherein the weight ratio of cupric oxide to manganese dioxide ranges
from 0.3 to 0.8.

3. A method as claimed in claim 1, wherein the amount of the deposited silver compound is from 0.2 to

&85 5.0% by weight based on the cleaning agent.

4, A method as claimed in claim 1, wherein said silver compound is a silver oxide and/or a water-insoluble
or sparingly water soluble silver (l) salt.

5. A method as claimed in claim 1, wherein said silver compound is atleast one of silver (I) oxide, silver
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Exanpl es 85 and 86, except for repER@39949%B1 ver 25 nitrate w
perchlorate or silver acetate. The cl eaning agentwas dried an

in the sane man- ner as in Exanpl es%ﬁérﬁ”@l% The results of eval uati ons
are shown in Table 32. TABLE 32 30 Exanpl e Conpound Toxi ¢

EXAMPLES 95 AND 96 A cl eaning agent was prepared in the sane ’Bﬂm uﬂu""ll ;

Conponent Treat nent No. Ef £5PRO0S} ed

Ki nd Etaomple Compdihd Toxil¢ Coripyridnt (CNT S€C)Treatment (M N)
35 5 gNo. Denwsited Kind arGemen. 1000y Time

16 perchlorate 96 silver {(ppm)  (cm/secD00 (min) 67

18 acetate 40 Clains 45 1. A nethod for cleaning a gas containing at | east
one toxic corﬁﬁ)nents’sje‘f%‘&t%ﬂlﬁ#%ﬁn ABTe pHDhi ne, &bnosi | anet2 di bor ane
and hydrogen | eni d conprises contacting the gas with a cl eaning
agent @on- tagl%ren ng o ‘%‘h]t?ﬁr{%m tion co 9% ng (1§7grrangane53§ di oxi de
and (2) cuprigy oxi OS|te.d t her (3) a | ver conpound,
wherein the V\ﬁl ght CL%'an‘%%yo c"g%irjl c oxide tofﬁr:rgbnganeseﬁdl oxi de ranges from
0.2 to 1.2 5oand tdmw®udaie t he depositgghgi | ver gpnpound |4% fromO. 01
to 10.4% by wei ght based on the wei ght of the cleaning agent. 2. A net hod
as claimed i Xl ai millvesherein the wei ght rigoe of cupric oxidexo
manganese di oxi de rebmpgphdteom 0.3 to 0.8. 3. A nethod as clained in clai m
1, wherein the anount of the dep05|ted silver compound is fromO0.2 to S5
5. 0% by wei gr?t bas &t 098 % Heddt@ni ng ‘agent 00\ nethd¥ as claird&d in claim
1, ‘whe®ein said silver conpound is a silver oxide and/or a water-insol uble

or sparingly water soluble silver (1) salt 5. A nmethod as clained in claim
1, wherei '-53354‘\”'296 compound is at |east one of silver (1) oxide, silver
21 * oxi de, and silver (lI) carbonate. 6. A

1)
met hod, as_ cf‘ﬁle ﬁgﬂ"t %?’ﬁﬂag“ 'Wl%?agleﬂ‘%%ﬂ’ as Ip Fxamplen 85 ang 8hitexgeatforseptacing sitver of

fromd 62 oratp °’ eaning sgent was,drigd gnd cpnditiensd inghe-same man-
wher ei n sa andisg d‘&r’?’sf"&;}% 2iR)s yRsawAY B 3gas through a col um
packed with sal d cI eam ng agent. 8. Anethod as clainmed in aim?7,

wherein said cleaning agent is packq-qlBiLB B8he columm at a packing density of
from@\to 1.2 g/m. 9. A method as clained in any. preceding claim wherein
said.gas has a tenperature of fromJ[err] to 90C. 10. A mEfifes¢ttayecl ai ned in

any precedi Bgaonpidem Compoend sm%WQMro en offrea n. 11. A
nmet hod .as clalNered jnPepgsptedadi ' m_n_s&_d_cl_eé i ent is

subj ected to noisture con- 10 ditioning sPR® t d IR watl®ifdont ent of

fromBsto 30% y wei ght beforethe cont ac with e gas 2. A nmethod as
clainmed in anygpr ec §£g)§ viet 21 %qdyrml deaﬁt-;(;orrpom tljﬁon further
conprises fromb5 to %y wel ght of cobalt oxide.

’ 96 silver " 1000 67 18

acetate
40
Claims
45

1. A method for cleaning a gas containing at least one toxic component selected from arsine, phosphine,
monosilane, diborane and hydrogen selenide, which comprises contacting the gas with a cleaning agent con-
taining a molded composition comprising (1) manganese dioxide and (2) cupric oxide, having deposited thereon
(3) a silver compound, wherein the weight ratio of cupric oxide to manganese dioxide ranges from 0.2 to 1.2

s0  and the amount of the deposited silver compound is from 0.01 to 10.5% by weight based on the weight of the
cleaning agent.

2. Amethod as claimed in claim 1, wherein the weight ratio of cupric oxide to manganese dioxide ranges
from 0.3 to 0.8.

3. A method as claimed in claim 1, wherein the amount of the deposited silver compound is from 0.2 to

85  5.0% by weight based on the cleaning agent.

4. Amethed as claimed in claim 1, wherein said silver compound is a silver oxide and/or a water-insoluble
or sparingly water soluble silver (l) salt.

5. A method as claimed in claim 1, wherein said silver compound is at least one of silver (I) oxide, silver
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15 Patent anspruche 1. Verfahren zur Reinigung sines Gases,.

ei ne toxi sche Konponent-e, ausgewAh| tEPA99 #8981n, Phosphi n, m,"rz"mnmmﬂel”m
Di boran und Wasserstoffselenid, enthalt, unf assend das | nkont akt Isri mgem S *
Gases m t ememd‘«’atdrgn‘g DeaBbdatee! , Wel ches ei ne gefornte Zusamrenset zung -aus

( 1)\ Mangandi 0xg. ol memed 4 amiﬁa in ki, whiréin @4 £1bdning dert HEL b d&NSIVEIF fréhP6.82.4 1.88 g/mi.
abg¥Schi edenery. Adpthtl sduainvealining fréitging Walih] Whebisa @w&%w&&@%&?&sﬂ%&hﬁd&
fer(l1)oxi dshragh dohgmpaskedwithisaidelearingfagshtn 0, 2 bis 1,2 |iogt und di e Menge
der abgegchi eckAmrtha! ds bigimedin Diaim 7, wheredn s8id Cldaning agehfls fackee inticolliar7an g puoking donditp S
Gewi cht des ofeom{4tangsamilt t el s, betragt..2. Veriahren nach Anspruch 1, worin
das Gewi cht svek Aatethpd as olaimed jiq any ere¢eding daimdwlpmlmtdgeem!hs o feimgieratme B&fram) @ ftp 906
0,3 bis 0,8 |iWghmetha as claimedin ayygrecaiing:giaimabreinseip gasds airinitrogen érihydidgen.Nenge
der abgeschi ed'érfb'ﬂ“@dlabé?'wib?ﬂwﬁ ing clgimpwherein sgid cleaginyagantie sugiestedto molsture con-
Rei ni gunYs md'tt‘? g S0 pRip hipy ta""ai?’“(}@?tt" {FAMF to 3056 By Weight befre the contaeting withthe.gas.

Si | ber ver b| '@?‘PP ‘HRF'H PLRARAINg gaim: ﬂ%'%@%ﬁﬂ?ﬁ%ﬁ"@h@@%ﬁ?@?@@am
wasser i OS|I waB'@ %ﬁ"f'?st 5. Verfahren nach Anspruch 1, worin die
Si | berver bi ndung m ndest ens ei ne der Ver bi ndungen Sil ber(l)oxid, 30

Sl I'ber (1}s) 0 ber (I)carbonat ist. 6. Verfahren nach Anspruch 1,
wor i n das5 ngﬁrgﬂ%g%httel sine Dichte von 0,62 bis 1,88 g/m hat. 7.

Ver fahren nach, gbififeh &' ReMRURESIRE RERMEqs Aiviedtins Ao 10¥REHs KofiBShente, ausqewahit aus
| nkont akt br ARGEPhodsHinG MBIeAMR! Bibotdn' Urid Wabkd %m:::ﬁﬁ& E%g.faaé& 8-?1 hailiri é?t

Rei ni gungsnighdes knutglhaakkibieunﬁémmdl ekchislofb g&lormetubshitieRsbull Mﬁﬁﬁddﬁrﬁox% un 5 in
dag_Rei nzoguRgseriitjokie mitieierdiautSbgdschiedbrien €3) BlervBrdIAbuAG,Ovorh Te%wtéﬂa:emalﬁns%és
1,279/ M gefexitotidssuMingadoxidiimiBermieh @oh oreetid 1, Eliegrui die Meige dBraibgssBrfdaidmin Silberverbm-
Anspr Oche, dowgi0i01 tiad0,56ew.%i eeogbe alf dsscGeawichidas REniGUngsnitfe3(belrigt. 10. Verf ahren
nach ei nem der2v ¥erfabrey ehchnihepruohrms worfil dds cGewivbisverhaitrdssvoadpfan(ifidxid Znt Manljanidiakid im
oder Wasser sBerpithvon 0,3 bis@.8liegt. 11. Verfahren nach ei nem dervor her gehenden
Anspruch®, word: Yerigeren reeh Avisprueidswarip die Meedederrabgeschisderie Ribetverbindung 012 bis 6,0 Bew.%n g
unt er zogen {#2Peen aulsiagRejeigusgsmitiel batrégkasser gehal t von 5 bis 30 Gew. % vor dem

| nkont akt brin eYP't‘ﬂ“’P" rachArspraichyl, WoRky %s"b%'b'%?q%ﬁ"wmﬂl@ pie asgerunidsliches
vor her gehen PQQE gcheﬁxﬂ'lb? sz igt. ef ormt e Zusammensetzung zusatz- |ich

5 bis 40 Ge | °§'“ digy 'bﬁé%?t’at‘gdﬁttml%‘ms eipe dwe'b'n@ﬂm&&beﬁw

llbe | e

epur er uaﬁ un c osant D%ﬂ'% sell) ct| arm
n

, . spmc gungs
sglr Zlning, q“lnd&r?ﬂﬂh%@@ &é’ﬁeﬁg ﬁ@e ﬁg{gﬁ k°m%11‘ é't{% ﬂ'%'éﬁ 8h

cont enant une gCQRRKSH fakl? At 7 ﬁ@mﬁ. %.v%rga%kﬁgébg RS0 £!
(2) de 1350Xyigl¢2gh YdphdiNara, SUT | aque e est argent,
solon laquell @ @faﬁr&%&ﬁm&%ﬂﬂf@heﬁﬂ&eﬁ%*pﬁﬁw Qf@rm(&'dé ¥dd dild FeRferdn voh dBOHRT de
manganese efdt. dane lintervalle de 0,2 A1 | a quantite de conpose

d' argent eat .de.V@rdhlen@ach@inbm %reahmdﬁemﬁﬁu@u,rwohﬂaacasi%ft,@cldsmmrwasserstaﬁ
d' gpur ati onist. 55 2. Une nethode solon |a revendl cation 1, solon

| aquel | el e r apYerfahrepoarti einerh degvariegyehemdgndspriiches; worindes RiiinigusysahitteDelnevdFeGbtigkeits-
manganese ekanditicniening unterzpgeratind sso dass 85 ehenWassBrgeliiit vddiSdis AGE 0% gor dah Inkontakibringen

revendl cat i wisdem Gassutwaist. aquel | e | a quantite de conpose d' argent depose eat

de 0,2 A 5,0 929 n@achiginerm dey Merhargelienden Angprigha, werin diggefopnte Zusafimeipet2@0 2668- B1
* C L lick/b big 40 Gew.% Kobaltoxid enthit.
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Revendications

1. Une méthode pour épurer un gaz contenant au moins un composant toxique sélectionné pami I'arsine,
50 laphosphine, le monosilane, le diborane et 'lhydrogéne sélénié, qui comprend la mise en contact du gaz avec
un agent d’épuration contenant une compaosition moulée comprenant (1) du dioxyde de manganése et (2) de
'oxyde cuivrique, sur laquelle est déposé (3) un composé d’argent, selon laquelle le rapport pondéral entre
Poxyde cuivrique et le dioxyde de manganése est dans I'intervalle de 0,2 & 1,2 et la quantité de composé
d"argent est de 0,01 & 10,5 % en poids basé sur le poids de I’'agent d’épuration.
55 2. Une méthode selon la revendication 1, selon laquelle le rapport pondéral entre I'oxyde cuivrique et le
dioxyde de manganése est dans Fintervalle de 0,3 4 0,8.
3. Une méthode selon la revendication 1, selon laquelle la quantité de composé d’argent déposé est de
0,2 4 5,0 % en poids basé sur I'agent d’épuration.



4. Una nethode solon |la revendication 1, solon |laquelle |edit
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