
EP 0 309 099 B1 Description This invention relates to a method for cleaning
a gas and, more particularly, it relates to a method for effi- ciently
cleaning a gas in case of sudden leakage of high concentration toxic
components in the gas. 5      With recent developments of semi-conductor
industry, use of highly toxic hydride gases such as arsine, phosphine,
monosilane or diborane has markedly increased. These toxic components are
essentially required as raw materials or doping gases in the production of
sili- con semi-conductors or compound semi-conductors. From considerations
for environmental hygiene, maximum permissible concentrations of arsine
(AsH3), phosphine [err], monosilane ([err]), diborane ([err]), 10  and
hydrogen selenide (SeH2) are 0.05 ppm, 0.3 ppm, 5 ppm, 0.1 ppm, and 0.05
ppm, respectively. These toxic gases are usually sold in bombs of about 0.1
to 50 [err] volume. Examples of commercially available bombs of these gases
are shown below. Packing Gas     Bomb  Volume   Concentration   Base  Gas
Pressure (1)                (%)                           (Kg/cm2G) [err]
47                  10            hydrogen             75 20   [err]
1 0                 1 0           hydrogen             30 [err]      10
100             none (wt.  of  the  gas   200   ) 25    [err]           47
3            argon                20 [err]          10                  10
hydrogen             75 30      For the purpose of preventing air pollution
from the toxic gas which has leaked out of a bomb, these bombs connected to
a pipe for feeding the gas to a semiconductor process are usually placed in
a container called a bomb box to which a ventilation duct is connected.
Nevertheless, there is still a danger of unexpected leaking of a gas so
suddenly and rapidly that a bomb is exhausted in a short time like 5 to 10
minutes so as to con- taminate the surrounding air. There is therefore an
important need for measures to preventsuch contamination. 35      Known
methods for removing arsine, phosphine, and other toxic components from a
gas comprise (a) a wet process which comprises absorbing and decomposing
the toxic component in a scrubber and (b) a dry pro- cess which comprises
passing a gas through a column packed with a cleaning agent such as
absorbents or oxidizing agents. The conventional wet process generally has
problems such as corrosion of the apparatus due to the use 40  of an
absorbing liquid and difficulty of post-treatment of the absorbing liquid,
and thus the wet process entails cost for maintenance of the apparatus.
Known dry processes include use of a gas mask filled with activated carbon
for removal of arsine, phos- phine, etc. contained in air, as is used as
chemical weapons. By taking advantage of the absorbability of acti- vated
carbon, various attempts have been made to obtain improved removal
performance by incorporating 45  various substances into activated carbon
by absorption. Examples of these cleaning agents include an adsorb- ing
agent for removing arsine or phosphine which comprises activated carbon as
a carrier having incorporated therein a copper compound, an alkali metal
compound, and at least one of the compounds Al, Ti, V, Cr, Mn, Fe, etc. as
disclosed in US -A- 4,532,115: and an adsorbing agent comprising activated
carbon having impre- gnated therein iodine or an iodine compound and a
metal sulfate, etc. as disclosed in JP-A-60-71040 (the term 50  "JP-A" as
used herein means an "unexamined published Japanese patent application").
Apart from these cleaning agents using activated carbon as a carrier, the
present inventors previously pro- posed a molded cleaning agent comprising
(1) cupric oxide and (2) at least one metal oxide selected from the group
consisting of silicon oxide, aluminum oxide and zinc oxide as disclosed in
US -A- 4,743,435 (EP-A- 0194366). 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. 2    EP 0 309 099 B1 On the other hand, the
molded cleaning agent according to US -A- 4,743,435 exhibits greatly
increased capacity of removing toxic components per unit weight and volume
as compared with the conventional cleaning agents and is, therefore,
capable of removing a large amount of toxic components. This cleaning agent
is, how- ever, still insufficient in rate of cleaning depending on
conditions of use. Therefore, it cannot sufficiently and 5   rapidly cope
with such a case of emergency as sudden leakage of toxic gas from a bomb.
As the case stands, it has been demanded in the art to develop a cleaning
method exhibiting further improved removing capacity enough to meet sudden
emergency such as leakage of a large quantity of a toxic gas. One object of
this invention is to provide a method of efficiently removing high
concentration toxic gas 10  leaked in into the air. In order to solve the
problem associated with the above-described molded cleaning agent composed
of cupric oxide and at least one metal oxide selected from silicon oxide,
aluminum oxide and zinc oxide, the inven- tors have conducted further
investigations. As a result, it has now been found that the above object
can be accomplished by a molded cleaning agent having a composition
comprising (1) manganese dioxide and (2) 15  cupric oxide, having deposited
thereon a silver compound. This invention relates to a method forcleaning a
gas containing at least one toxic componentselected from arsine, phosphine,
monosilane, diborane, and hydrogen selenide, which comprises contacting the
gas with a cleaning agentcontaining a molded composition comprising (1)
manganesedioxideand (2) cupric oxide, having deposited thereon a silver
compound, wherein the weight ratio of cupric oxide to manganese dioxide
ranges 20  from 0.2 to 1.2 and the amount of the deposited silver compound
ranges from 0.01 to .10.0% by weight based on the weight of the cleaning
agent. The cleaning method of the present invention is applicable to
removal of toxic components, e.g., arsine or phosphine, contained in air,
nitrogen, hydrogen, or other gas. The cleaning method of the present
invention is particularly effective for removing large quantities of the 25
toxic components present in relatively high concentrations at a high rate
of cleaning at ambient temperature. For example, they manifest excellent
effects in rapid cleaning of gases (usually air) contaminated with toxic
components due to sudden leakage of the toxic component out of a bomb. The
drawing shows a flow sheetof the cleaning method of the present invention,
wherein a cleaning column packed with a cleaning agent is placed in the
flow path of a gas. so     The cleaning agent which can be used in the
present invention contains a molded composition comprising manganese
dioxide and cupric oxide (hereinafter referred to as Mn-Cu composition)
having deposited thereon a silver compound. The effective components in the
Mn-Cu composition, manganese dioxide and cupric oxide, are present in a
total amount of at least 60% by weight, preferably at least 70% by weight,
based on the composition. The 35  weight ratio of cupric oxide to manganese
dioxide ranges from 0.2 to 1.2, preferably from 0.3 to 0.8. If the cupric
oxide/manganese dioxide weight ratio is less than 0.2, the cleaning
capacity is reduced. If it exceeds 1.2, the rate of cleaning is reduced. In
a preferred embodiment of the present invention, the Mn-Cu composition
further comprises cobalt oxide as a third component. Of cobalt oxides
including CoO, [err] etc.,[err] [cobalt (III) oxide] Is chiefly 



40  used in the present invention. The content of cobalt oxide in the Mn-Cu
composition usually ranges from 5 to 40% by weight, preferably from 10 to
30% by weight, though varying depending on the contents of manganese
dioxide and cupric oxide. In addition to these effective components, i.e.,
manganese dioxide, cupric oxide and cobalt oxide, the Mn- Cu composition
mayfurther comprise other components, such as oxides of aluminum, silicon,
zinc, iron, nickel 45  and potassalum, The total content of these optional
components varies depending on the contents of the above- described
effective components and is usually not more than 40% by weight, preferably
not more than 30% by weight, based on the composition. The Mn-Cu
composition can be obtained by various processes, including a process
comprising mixing all the oxide components at the same time, a process
comprising mixing manganese dioxide and cupric oxide and 50  blending the
mixture with cobalt oxide (commercially available products "Hopcalite"
which are mixtures of man- ganese dioxide and cupric chloride in various
compositions may be utilized), and a process comprising mixing the
components in the form of their intermediates, such as salts or hydroxides,
and converting them to their oxides by calcination or the like technique.
The Mn-Cu composition is used as extrusion-molded articles (pellets) having
a size of 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 about4 to 20 mesh. The size
of the molded composition issubjecttovariation according to designing
conditions of apparatus. 3    EP 0 309 099 B1 The molded Mn-Cu composition
may be used as such as a cleaning agent for removing hydride gases, such as
arsine and phosphine, to some extent provided it is used in dry gases.
However, scarcely is manifested cleaning ability in a gas containing
moisture, such as air having a relative humidity of from 30 to 100%.
According to the present invention, in order to eliminate this disadvantage
and, at the same time, to further 5   improve the cleaning ability of the
Mn-Cu molded composition, a silver compound is deposited on the molded
Mn-Cu composition. The silver compound which can be used in the present
invention includes silver (I) oxide, silver (II) oxide, and silver(I)
salts, e.g., inorganic acid salts, organic acid salts and halogen salts.
The inorganic acid silversalts include silver carbonate, silver nitrate,
silver nitrite silver sulfate, silver sulfite, silver chlorate, silver
perchlorate, 10  silver bromate, silver iodate, silver periodate, disilver
hydrogenphosphate, silver phosphate, silver pyrophos- phate, silver
metaphosphate, silver tetrafluoroborate, and silver hexafluorophosphate.
Organic acid silver salts include silver acetate and silveroxalate. The
silver halides include silver fluoride, silver chloride, silver bromide and
silver iodide. Among them, silver (I) oxide and silver (II) oxide are
preferred. Of the various silver (I) salts, generally preferred are
sparingly water soluble orwater-insoluble salts, e.g., silver carbonate,
silver nitrate, sil- 15  ver phosphate, silver sulfite, silver chloride,
silver bromide, silver iodide, silver iodate, silver pyrophosphate, silver
metaphosphate and silver oxalate. More preferred of them are silver (II)
oxide, silver (I) carbonate, silver (I) oxide, and mixtures thereof. The
most preferred is silver (II) oxide. The amount of the silver compound to
be deposited on the molded Mn-Cu composition usually ranges from 0.01 to
10.0% by weight, preferably from 0.2 to 5% by weight, based on the weight
of the cleaning agent If it 20  is less than 0.01 wt%, the cleaning
efficiency would be reduced. An amount exceeding 10 wt% is pooreconomy.
Deposition of the silver compound onto the molded Mn-Cu composition can be
carried out by various pro- cesses, either in a dry process or in a wet
process. In a simple way, the deposition can be effected by scattering a
powderous silver compound on the Mn-Cu molded composition, spraying an
aqueous slurry of a silver com- 



pound onto the molded composition, or impregnating an aqueous solution of a
water-soluble silver compound 25  into the molded composition. For the
purpose of ensuring adhesion of the silver compound to the molded
composition, a small amount of manganese dioxide, cupric oxide and/or
cobalt oxide may be incorporated into the silver compound to be deposited.
The individual particles of the cleaning agent used in the present
invention have a density ranging from 0.82 to 1 .66g/ml, preferably from
0.78 to 1.56 g/ml. The term "density of particles" as used herein means a
quo- 30  tient obtained by dividing a weight of a molded composition
(particle) by its geometrical volume. The packing density of the cleaning
agent ranges from about OA to 1.2 g/[err], preferably from about 0.5 to 1.0
g/ml. The term "packing density as used herein means a quotient obtained by
dividing the weight of a cleaning agent packed in a cleaning column by the
volume of the column filled with the cleaning agent. The upper limitofthe
concentration of the hydride gases, e.g., arsineand phosphine, which can be
removed 35  by the cleaning agent of this invention is usually 1% by
volume. Treatment of gases having higher concen- trations would be attended
by great heat generation, requiring an extra means, such as a cooling
apparatus. The contact of the toxic gas to be treated and the cleaning
agent is usually carried out at a temperature between about [err]and about
[err], preferably at room temperature of from about [err] to about[err],
without requiring a special means of heating or cooling. 40      Naturally,
the temperature increases after the start of the contact in proportion to
concentration of the hyd- rde gas due to the heat of reaction. The pressure
during the contact is usually atmospheric. The contact may also be
conducted under reduced pressure or under pressure, e.g., at 1 Kg/[err].
The contact time is usually 0.01 second or more, preferably 0.025 second or
more. A contact time less than 0.01 second sometimes results in
insufficient cleaning. 45      The moisture content in the gas to be
treated according to the present invention, e.g., air, nitrogen or hyd-
rogen, is not particularly limited, and either dry or wet gases can be
applied to the present invention. In most cases, the gas is treated as
having a relative humidity of from 30 to 100% which corresponds to the
moisture content in the atmosphere. In these cases, thewatercontentofthe
cleaning agentvaries in proportion to relative humidity of the gas and is
usually maintained in the range of from 5 to 30% by weight. so      The
cleaning agent according to the present invention is freed from adverse
influences from carbon dioxide or the like component present in the air or
other gas. In some cases, existence of these gases brings about rather
improved performances of the cleaning agent. It is preferable that the
cleaning agent be subjected to moisture conditioning in advance of cleaning
treat- ment by contact with a gas having approximately the same moisture
content as the gas to be cleaned so as to 55   have the moisture content in
agreement with the humidity of the gas to be treated. The cleaning agent is
generally used as a fixed bed filled in a cleaning column. It may also be
used as a moving bed orafluidized bed. Oneofthe embodiments of the present
invention is shown in the drawing, wherein cleaning column 1 packed with
the cleaning agent of the present invention is fixed to ventilating duct 5
between 4    EP 0 309 099 B1 bomb box 3 containing bomb 2 and blower 4
which continuously ventilates the bomb box by suction. When in use of the
cleaning agent in accordance with the embodiment illustrated, should the
concentration of the toxic component be very high,e.g. exceeding 1% by
volume, a large quantity of heat is generated. Such being the case, a means
for removing heat would be required. It is usual, however, that the blower
has a suf- 5   ficient capacity for diluting the toxic component to a
concentration of 1% by volume or less through mixing with air even when
sudden leakage of the toxic component takes place. More specifically, most
apparatus of the type shown In the drawing are equipped with a blower
having a ventilation capacity of about 5 to 200[err]. 



It Is predictable, therefore, that the concentration of the toxic component
In air, etc. would be within the range of from about 50 to 1000 ppm In the
case when leakage of a toxicgas happens so seriouslythat a commercially lo
available bomb may be exhausted in 5 to 10 minutes. The length of the
cleaning agent packed in a cleaning column (packing length) cannot be
definitely specified as it varies depending on the flow velocity of the gas
to be cleaned or the concentration of the toxic component. Usually, the
cleaning agent Is packed to a packing length of from about 50 to 500 mm,
and the cleaning column has such an inner diameter that the superficial
linear velocity In the column becomes about 0.3 to 1.5 mlsec. 15  In
general, the inner diameter of the cleaning column is determined by the
pressure loss of the packed layer, the efficiency of contact with gas, the
quantity of toxic gas, and the like. According to the cleaning method of
the present invention, toxic components, e.g., armine, phosphine, diborane,
monosilane and hydrogen selenide, contained In a large quantity and at
relatively high concentration in a gas, such as air, can be removed at high
efficiency and at a high rate. Therefore, the present invention 20
provides an excellent method which can cope with an emergency when a toxic
gas suddenly leaks out of a bomb. The present invention will now be
illustrated In greater detail by way of the following Examples and Com-
parative Examples, but the invention is not limited thereto. In these
examples, all percents are by weight unless otherwise indicated. 25
EXAMPLES I TO 8 Preparation of Silver (11) Oxide; so     In 200 ml of water
was dissolved 102 g of silver nitrate. Separately, 90 g of sodium hydroxide
and 150 g of potassium persulfate were dissolved in 200 ml of ion-exchanged
water while stirring. The former solution was added dropwise to the later
solution while being stirred under heat to form a precipitate. The
precipitate was collected by repetition of decantation and washing with
water and dried in vacuo at I OOOC for 3 hours to obtain 74 g of silver
(11) oxide as a powder. 35 Mn-Cu Molded Composition: A commercially
available extrusion-molded Mn-Cu composition *Hopcalite' was used. The
molded compo- sition had a diameter of 1.5 mm and a length of from 3 to 10
mm and comprised 50% of manganese dioxide 40  (MnO2), 22% of cupric oxide
(CuO), 25% of aluminum oxide (A1203) and small amounts of a potassium com-
pound, etc. Preparation of Cleaning Agent: 45     One kilogram of the Mn-Cu
molded composition was dried at 1200C for 2 hours and spread over a tray.
Separately, 40 g of silver (11) oxide was suspended in 500 ml of water, and
the suspension was scattered over the molded composition while vigorously
stirring. The molded composition thus having deposited thereon the silver
(11) oxide powderwas dried at BO0Cfor2 hours to obtain a cleaning agent
having deposited thereon 3.85% of silver (11) oxide. The density of the
particles was 1.08 g/ml. The cleaning agent was allowed to stand in air so
so as to absorb moisture in the atmosphere to have a water content of about
10%. Determination of Cleaning Capacity: The above-prepared cleaning agent
was packed In a quartz-made cleaning column having an inner diame- 565  tr
of 19 mm to a packing length of 100 mm which corresponded to an amount of
28.3 ml in volume and 19.5 g in weight. Air having a relative humidity of
60% and a temperature of 250C containing 200 to 2000 ppm of arsine,
phosphine, diborane, monosilane or hydrogen selenide as a toxic component
was passed through the column 5   



EP 0 309 099 B1 at a rate of 11.4 to 20.4 Cfmln [superficial linear
velocity In a column (hereinafter referred to as "LV") = 67 to 120 cm/sec].
A part of the gas at the outlet of the column was sampled, and the time
required for the concen- tration of arsine or phosphine in the gas at the
outlet to increase up to 25 ppb (hereinafterreferred to as "effective
treatment timel was determined by atomic-absorption spectroscopy. 5
Diborane or hydrogen selenide In the sample was monitored by the use of the
following detector tubes, and the time until it was detected (effective
treatment time) was determined. Diborane:            Detector tube
manufactured by DrAger A.G.; minimum detectable limit: 0.05 ppm Hydrogen
Selenide:   Detectortube manufactured by Komyo Rikagaku Co.; minimum
detectable limit: 1 ppm 10      Monosilane was detected by means of a color
changing reagent comprising basic coppercarbonate carried on alumina. The
minimum detectable limit was 10 ppm. The results obtained are shown in
Table 1. 15                                           TABLE  1 Example
Toxic   Concn. of Toxic                                 Effective No.
Component    Component                       LV    Treatment Time (ppm)
(cifm/sec)         (min) 20 1      arsine                 1000
67                43 2         "                   2000                67
17 25          3         !'                   200                67
228 4          "                  1000              120                 17
5      phosphine              1000                67                22 6
monosilane             1000                67                15 7
diborane               1000                67                21 8
hydrogen               io00                67                55 selenide
COMPARATIVE EXAMPLES 1 AND 2 40      Hopcalite of the same kind as used in
Example I was dried and allowed to stand in air so as to have a water
content of about 10%. The thus conditioned molded composition was used as a
cleaning agent and evaluated for cleaning capacity in the same manner as in
Example I or 5. The results obtained are shown in Table 2. 45 TABLE 2
Comparative                           Concn.                      Effective
Example            Toxic          of  Toxic                    Treatment
No.          Component         Component          LV             Time (ppm)
(cm/sec)    (min) 1             arsine              1000            67
0.5 2             phosphine           1000            67           0.5 55 6
EP0309099BI EXAMPLES 9 AND 10 



The cleaning agent of Example 1 was evaluated in the same manner as In
Example 1, except for using nitrogen containing 1,000 ppm of arsine or
hydrogen containing 1,000 ppm of phosphine was treated with the 5
cleaning agent. The results obtained are shown In Table 3. TABLE 3 10
Effective Example                    Toxic Component
Treatment No.     Base  Gas         Kind         Concn.          LV
Time (ppm)      (cm/sec)        (min) 1s           9       nitrogen  arsine
1000          67             15 10      hydrogen  phosphine
1000           67            16 EXAMPLES 11 AND 12 20 Preparation of Silver
(II) Oxide Containing MnO2: The preparation of silver (II) oxide of Example
1 was repeated except that 2.27 g of manganese nitrate was added to the
solution of 102 g of silver nitrate in 200 ml of water to obtain a powder
of silver (II) oxide con- 25  taining about 0.5% of manganese dioxide.
Preparation of Cleaning Agent: The resulting powder was scattered over
Hopcalite of the same kind as used In Example 1 in a dry process. so   The
mixture was stirred well to prepare a cleaning agent having deposited
thereon about 3.85% of silver (II) oxide and a small amount of manganese
dioxide. The resulting cleaning agent was evaluated in the same manner as
in Example I or 5. The results obtained are shown in Table 4. 35 TABLE 4
Example    Toxic          Concn. of Toxic                       Effective
No.     Component          Component             LV       Treatment  Time
40                                        (ppm)           (cm/sec)
(min) *11      arsine                1000               67               45
12      phosphine             1000               67               23 45
EXAMPLES 13 AND 14 Molded Mn-Cu Composition: 60      Hopcalite having a
different composition from that used in Example I was used. The composition
comprised 58% of manganese dioxide (MnO2), 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. 55 Preparation of Cleaning
Agent: A cleaning agent having deposited thereon 3.85% of silver (II) oxide
was prepared according to the same 7    EP 0 309 099 B1 wet process as in
Example 1, except for using the above-described molded Mn-Cu composition.
Determination of Cleaning Capacity: 



6       Each of the cleaning agents was evaluatd in the same manner as in
Example 1. The results obtained are shown in Table 5. TABLE 5 Example
Toxic    Concn.  of..oxic                         Effective No.   Component
Component                      LV    Treatment Time (ppm)
(cm/sec)          (min) 13      arsine                 1000
67                35 18 14                             1000
67                18 COMPARATIVE EXAMPLES 3 TO 5 20 A cleaning agentwas
prepared in the same manneras in Example 1, exceptforreplacing the Mn-Cu
molded composition with activated carbon (Comparative Example 3), a-alumina
(Comparative Example 4) or Molecular Sieve 5A (Comparative Example 5) each
having a particle size of from 6 to 10 mesh and changing the deposited
amount of silver (II) oxide to 4.25%. 25      Each of the resulting
cleaning agent was evaluated in the same manner as In Example 1. The
results obtained are shown in Table 6. TABLE 6 30 Compara- tive
Effective Example  Toxic Component
Treatment No.          Kind   Concn.    LV                    Carrier
Time 36                                 (ppm)    (cm/sec)
(min) 3         arsine        1000           67       activated
0 carbon K..-'           4                       1000           67
a-alumina               0 40 5              "        1000           67
Molecular                0 Sieve 5A 4S   EXAMPLE15AND16 A cleaning agent
was prepared in the same manner as in Example 1, except for changing the
deposited amount of silver (II) 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 55 8    EP 0 309 099 BI
TABLE  7 Effective Example Toxic component                            AgO
Treatment 5           No.         Kind      Concn.         LV      Deposite
Time (ppm)    (cm/sec)    (wt%)               (min) 15      arsine
1000         67          2.0               30 



10          16                      1000         67          0.5
20 EXAMPLE 17 15     In order to examine influences of carbon dioxide in
air, etc. upon cleaning capacity, the cleaning agent as prepared in Example
I was exposed to flowing air containing 1% by volume of carbon dioxide for
8 hours, which resulted in endothermic reaction. The thus treated cleaning
agent was evaluated in the same manner as in Example 1. The result obtained
are shown in Table 8. 20 TABLE 8 Effective Example   Deposited   Toxic
Component                             Treatment No.       Compound
Kind    Concn.           LV           Time (ppm)   (cm/Sec)
(min) 17        AgO(+CO2)        arsine        1000         67
55 30 EXAMPLES 18 TO 25 Preparation of Mn-Cu Molded Composition Containing
Co2O3: 35      Activated manganese dioxide (100 g), copper (II) hydroxide
[40 g on conversion to copper (II) oxide], and cobalt hydroxide [40 g on
conversion to cobalt oxide (Co2O3)] were weighed and mixed in a powderous
state. To the powderous mixture were added 15 g of alumina sol (A1203) and
a small amount of water, followed by kneading. The blend was extruded and
calcined at 3000C 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.
40 Preparation of Cleaning Agent: A suspension of 7.2 9 of silver (II)
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 800C for 45 2 hours to obtain a cleaning agent
having deposited thereon 3.85% of silver (1I) oxide (particle density: 1.08
gIml). 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 agentwas evaluated in the same manneras in Examples I to
8. The results obtained are shown in Table 9. 55    EP 0 309 099 BI TABLE 9
Effective 5         Example        Toxic Component
Treatment No.            Kind       Concn.          LV              Time
(ppm)       (cm/sec)           (min) 18         arsine          1000
67               400 10 19                         2000           67
183 20                           200          67              2000 15
21            "             1000         120               360 22
phosphine         1000           67               120 



23       monosilane    1000               67                 74 20 v>   20
24       diborane          1000           67               110 25
hydrogen          1000           67               200 selenide 25 EXAMPLES
28 AND 27 The same procedure of Example 1 was repeated, except that the
cleaning agent containing cobalt oxide as prepared in Example 18 was used
as a cleaning agent and that nitrogen containing 1000 ppm of arsine so
(Example 26) or hydrogen containing 1000 ppm of phosphine was treated. The
results of evaluations are shown in Table 10. TABLE 10 35 Effective Example
Toxic Component                       Treatment No.    Base Gas
Kind        Concn.        LV           Time K>
(ppm)   (cm/sec)          (min) 40 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 (II) oxide to
0.5% or 2.0%. The results of evaluations are shown in Table 11. 50 85 10
EP 0 309 099 B1 TABLE 11 Effective 5        Example  Toxic  Component
AgO         Treatment No.        Kind    Concn.           LV       Deposite
Time (ppm)    (cm/sec)    (wt%)               (min) 28      arsine
1000         67          2.0             150 10 29          "          1000
67          0.5               70 COMPARATIVE EXAMPLES 8 AND 7 15      The
Mn-Cu molded composition containing cobalt oxide as prepared in Example 18
was dried and allowed to stand in a room so as to have a water content of
about 10%. The resulting cleaning agent (no deposition of silver (II)
oxide) was evaluated in the same manner as in Example 1 or 5. The results
obtained are shown in Table 12. 20 TABLE 12 Comparative
Concn.                       Effective 



Example            Toxic          of Toxic                      Treatment
25             No.          Component         Component           LV
Time (ppm)        (cm/sec)    (min) 6             arsine              1000
67            0.5 30             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 (Ill) hydroxide to 20 g, 30 g or 50 g (on
conversion to Co2O3). A suspension of silver (II) oxide was spread over
each of the molded compositions to obtain a cleaning agent having deposited
thereon 3.85% of silver (II) 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 31           1000                 30                67
323 32           1000                 50                67             380
55    EP 0 309 099 BI EXAMPLES 33 TO 40 Preparation of Silver (I) Oxide: 5
In 200 ml of waterwas dissolved 102 g of silver nitrate. Separately, 90 g
of sodium hydroxide was dissolved in 200 ml of ion-exchanged water warmed
at 850C while stirring. To the latter solution while being stirred was
added dropwise the former solution to form a precipitate, which was
collected by repetition of decantation and washing with water. The
precipitate was dried in vacuo at 100IC for 3 hours to obtain 69 g of
silver (I) oxide. 10   Mn-Cu Molded Composition: Hopcalite of the same kind
as used In Example I was used. Preparation of Cleaning Agent: 15 One
kilogram of the Hopcalite molded particles was dried at 1200C for 2 hours
and placed in a tray. A sus- pension of 40 g of silver (I) oxide in 500 ml
of water was scattered over the particles while vigorously stirring,
followed by drying to obtain a cleaning agent having deposited thereon
3.85% of silver (I) oxide. The cleaning agent was allowed to stand in a
room so as to have a water content up to about 10%. 20 Determination of
Cleaning Capacity: The cleaning agent thus conditioned was evaluated in the
same manner as in Examples I to 8. The results obtained are shown in Table
14 below. 25 TABLE 14 Effective 



Example   Toxic Component                               Treatment 30
No.            Kind        Concn.          LV           Time (ppm)
(cm/sec)          (min) 33         arsine           1000            67
28 35              34               "           2000            67
15 35              "            200            67           140 36
"           1000           120             10 40 37         phosphine
1000                 67             12 38         monosilane  1000
67              8 45              39          diborane        1000
67             13 40         hydrogen         1000            67
32 selenide 5o EXAMPLES 41 AND 42 Mn-Cu Molded Composition: Hopcalite of
the same kind as used in Examples 13 and 14 was used. 55 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    EP 0 309 099 B1
was prepared. & Determination of Cleaning Capacity: 5       The cleaning
agent was evaluated in the same manner as In Example 1. The results
obtained are shown in Table 15. TABLE 15 10
Effective Example Toxic Component                         Treatment
Shape of No.         Kind  Concn.    LV                  Time
Hopcalite (ppm)    (cm/sec)          (min) 15       27       arsine
1000          67             27       crushed   parti- cles (8 to 14 mesh)
28           "        1000          67             14       quarters  6f i
0 Xpellets  [4.8  mm (ell x 4.8 mml COMPARATIVE EXAMPLES 8 TO 10 25
Silver (l) oxide was deposited on activated carbon, a-alumina or Molecular
Sieve 5A each 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 18 below. 30 TABLE 16 



Comparative
Effective Example    Toxic Component
Treatment 35          No.              Kind   Concn.    LV
Carrier   Time (ppm)    (cm/sec)                        (min) 8
arsine    1000               67    activated    0 carbon 40 9
it          1000          67       a-alumina           0 10               "
1000          67       Molecular           0 Sieve 5A 45 EXAMPLES 43 AND 44
Silver (I) oxide was deposited on molded Hopealite of the same kind as used
in Example 1 to prepare a cleaning agent having deposited thereon 0.5%
or2.0% of silver (1) oxide. Each of the resulting cleaning agents 5o   was
evaluated in the same manner as in Example 1. The results are shown in
Table 17. 55 13    EP 0 309 099 BI TABLE  17 Amount  of    Effective 5
Example   Toxic  Component                         Silver  (I)   Treatment
No.          Kind    Concn.            LV          Oxide           Time
(ppm)      (cm/sec)         (wt%)          (min) 43         arsine   1000
67            2.0             22 10         44            "        1000
67            0.5             11 EXAMPLES 45 TO 52 15 Mn-Cu Molded
Composition Containing Cobalt Oxide: The same molded composition as used In
Example 18 was used. Preparation of Cleaning Agent: j20 A suspension of 7.2
g of silver (1) oxide in 100 ml of water was scattered over the cobalt
oxide-containing Mn-Cu molded composition in a tray while vigorously
stirring. The particles were dried at 800C for 2 hours to obtain a cleaning
agent having deposited thereon 3.85% of ailver(l) oxide. The cleaning
agentwas then allowed to stand in a room so as to adsorb water up to a
water content of about 10%. 25 Determination of Cleaning Capacity: The
cleaning capacity of the cleaning agent was evaluated in the same manner as
In Examples 1 to 8. The results obtained are 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 40
46              "           2000            67              70 47
200           67             220 48                          1000
120               45 45 49         phosphine   1000                67
38 50         monosilane  1000                67               15 0
51          diborane        1000            67              28 52
hydrogen        1000            67               40 selenide 55 14    EP 0
309 099 BI EXAMPLES 53 TO 60 Mn-Cu Molded Composition: 5      Hopoalite of
the same kind as used in Example 1 was used. Preparation of Cleaning Agent:
Hopcalite (300 g) was dried at 1200C for 2 hours and spread in a tray. A
suspension of 12 g of silver (I) 1o  carbonate in 100 ml of water was
scattered over the Hopealite particles while vigorously stirring. The
silver (l) carbonate particles remaining on the Inner wall of the
containerwas re-suspended in 100 ml of fresh water and again scattered on
Hopcalite particles. The re-suspension and re-scattering was repeated once
more thereby to deposit. all the silver (l) carbonate charged. The
Hopcalite particles were dried at 800C for 10 hours to obtain 312 g of a
deaning agent having deposited thereon 3.85% of silver (l) carbonate. The
cleaning agent was 15  allowed to stand in a room so as to have a water
content of about 8%. Determination of Cleaning Capacity: The resulting
cleaning agentwas evaluated in the same manneras In Examples I to 8. The
results obtained 20  are shown in Table 19. TABLE  19 25
Effective Example    Toxic  Component                            Treatment
No.           Kind        Concn.          LV           Time (ppm)
(cm/sec)          (min) 30             53         arsine          1000
67             39 54                         2000            67
15 55                          200            67           220 35 56
1000           120             15 57         phosphine   1000
67             16 40             58         monosilane  1000
67             10 59         diborane        1000            67
16 60         hydrogen        1000            67             30 46
selenide- EXAMPLE 61 A suspension containing equal weights of silver (I)
carbonate and silver (II) oxide was scattered over the 



6o  same Hopealite molded particles as used in Example I to 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 20. 55 15    EP 0 309 099
B1 TABLE 20 Effective Example Toxic Component  Amount of
Treatment 5          No.          Kind      Concn.  AgO  + Ag2COA
LV           Time (ppm)          (wt%)          (cm/sec)         (min) 61
arsine        1000          3.85               67              38 10
EXAMPLES 62 AND 63 Preparation of Cleaning Agent: 15      Hopcalite of the
same kind as used in Example 1 (200 g) was dried at 120 C for 2 hours.
Fourty-weight grams of a solution containing 20 g of silver nitrate
dissolved in 100 ml of water was sprayed onto the dried Hopcalite
particles, and the particles were dried at 800C 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 so as to have a water content of
about 8%. The thus conditioned cleaning agent was evaluated in the same
manner as in Examples 2o 1 and 5. The results obtained are shown in Table
21. TABLE 21 25
Effective Example   Toxic Component
Treatment No.            Kind    Concn.               LV           Time
(ppm)       (cm/sec)          (min) 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 (I) carbonate was deposited on the Hopcalift
particles to prepare a cleaning agent having deposited thereon 3.85% of
silver (I) 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. 50 55    EP 0 309 099 BI 



TABLE 22 Effective Example  Toxic Component                     Treatment
Shape of 5        No.        Kind   Concn.         LV         Time
Hopcalite (ppm)   (cm/sec)         (min) 64      arsine    1000
67            32      crushed   parti- cles  (8 to 14 mesh) 65          "
1000        67            15      quarters  of pellets [4.8 mm (d) x 4.8
mm] 15 COMPARATIVE EXAMPLES 11 TO 13 Silver (I) carbonate was deposited on
activated carbon, a-alumina or Molecular Sieve 5A each having a 20
particle size of 6 to 10 mesh to obtain a cleaning agent having deposited
thereon 4.25% of silver (I) carbonate. Each of the resulting cleaning
agents was evaluated in the same manneras In Example 1. The results
obtained are shown in Table 23. TABLE 23 25 Comparative
Effective Example        Toxic Component
Treatment No.            Kind    Concn.          LV       Carrier    Time
3(ppm)   (cm/sec)                     (min) 30 11          arsine
1000        67       activated         0 carbon 12
1000        67       a-alumina         0 35 13             "          1000
67       Molecular         0 Sieve 5A 40 EXAMPLE 66 AND 67 Silver (l)
carbonate was deposited on Hopcalite of the same kind as used in Example I
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 5D      Example   Toxic Component
Silver  (I)   Treatment No.         Kind    Concn.           LV
Carbonate          Time (ppm)      (cm/sec)        (wt%)         (min) 66
arsine   1000              67           2.0            25 55         67
"       1000           67           0.5             12 17    EP 0 309 099
BI 



EXAMPLES 68 TO 73 A cleaning agent was prepared in the same manner as in
Example 53, except for replacing silver (I) car- bonate with silver
sulfate, silver chloride, silver bromide, silver iodide, silver phosphate
or silver iodate. After 5   the cleaning agents were conditioned to have a
water content of about 8%, evaluations were conducted in the same manner as
in Example 1. The results obtained are shown In Table 25. TABLE 25 10
Effective Example       Compound           Toxic  Component
Treatment No.        Deposited             Kind    Concn.           LV
Time (ppm)    (cm/sec)         (min) 15 68      silver  sulfate   arsine
1000                   67             22 69      silver  chloride
"        1000          67             18 20       70       silver bromide
"       1000           67             21 71      silver  iodide
1000          67             22 72      silver                     "
1000          67             16 phosphate 73      silver  iodate
1000          67             20 EXAMPLES 74 AND 75 30 A cleaning agent was
prepared in the same manner as in Example 62 or 63, except for replacing
silver nitrate with silver perchlorate or silveracetate. 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 Example
Compound           Toxic  Component                     Treatment No.
Deposited             Kind      Concn.         LV          Time (ppm)
(cm/sec)          (min) 74      silver                arsine       1000
67             10 perchlorate 75      silver  acetate
1000           67             12 EXAMPLES 76 TO 83 so Mn-Cu Molded
Composition Containing Cobalt Oxide: The same material as used in Example
18 was used. Preparation of Cleaning Agent: 55 A suspension of 7.2 g of
silver (I) carbonate in 100 ml of water was scattered while being
vigorously stirred overthe cobalt-containing Mn-Cu molded composition in a
tray, and the particles were dried at800Cfor2 hours to obtain cleaning
agent having deposited thereon 3.85% of silver (I) carbonate. The cleaning
agent was 18    EP O 309 099 BI allowed to stand in a room so as to have a
water content of about 10%. 



Determination of Cleaning Capacity: 5       The cleaning agent was
evaluated in the same manner as in Examples I to 8. The results obtained
are shown in Table 27. TABLE 27 10 Effective Example   Toxic Component
Treatment No.            Kind    Concn.              LV            Time
(ppm)       (cmfsec)          (min) 15 76         arsine           1000
67             150 77              "           2000             67
80 78                            200            67           1200 79
"           1000           120              130 80          phosphine
1000                 67              42 25              81
monosilane  1000                 67               28 82         diborane
1000             67              35 83         hydrogen         1000
67              90 30                          selenide EXAMPLE 84 35
A suspension containing equal weights of silver (I) carbonate and silver
(II) oxide was scattered over the Co-containing Mn-Cu molded composition
used in Example 18 to obtain a cleaning agent having deposited thereon
3.85% of the silvercompounds in total. The resulting cleaning agentwas
evaluated in the same manner as in Example 1. The result obtained is shown
in Table 28. 40 TABLE 28 Effective Example Toxic Component  Amount of
Treatment 46          No.         Kind      Concn.  AgO  + Ag-,CO'
LV           Time (ppm)          (wt%)          (cm/sec)        (min) 84
arsine        1000         3.85                67           220 so 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
5s   onto the same cobalt oxide-containing Mn-Cu molded composition as used
In Example 18, and the particles were dried at 800C 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 so as to have a water
content of about 8%. The thus conditioned cleaning agent was evaluated in
the same manner as in Examples I and 5. The results obtained 19
EP0309099B1 are shown in Table 21. TABLE 29 5
Effective Example       Toxic  Component                         Treatment 



No.           Kind        Concn.          LV           Time (ppm)
(cm/sec)          (min) 10              85         arsine          1000
67            18 86         phosphine   1000                 67
14 15   EXAMPLES 87 AND 88 Silver(l) carbonate was deposited on the same
cobaltoxide-containing Mn-Cu molded composition as used in Example 18 in an
amount of 0.5% or 2.0%. Each of the resulting cleaning agents was evaluated
in the same manner as in Example 1. The results obtained are shown in Table
30. 20 TABLE 30 Amount  of    Effective Example   Toxic  Component
Silver  (I)   Treatment No.          Kind    Concn.            LV
Carbonate            Time (ppm)    (cm/sec)           (wt%)          (min)
87         arsine   1000               67            2.0             60 0
88             "       1000            67            0.5              15
EXAMPLES 89 TO 94 35      A cleaning agent was prepared in the same manner
as in Example 76, except for replacing silver (I) car- bonate with silver
sulfate, silver chloride, silver bromide, 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. 4D 45 60 55 20    EP 0 309 099 B1 TABLE 31 Effective Example
Compound                Toxic Component                     Treatment 5
No.         Deposited             Kind       Conen.        LV          Time
(ppm)   (cm/sec)          (min) 89      silver  sulfate   arsine   1000
67            42 10        90       silver  chloride          "        1000
67             36 91      silver  bromide                     1000
67            40 92      silver  iodide             "        1000
67            40 15 93      silver                     "        1000
67            22 phosphate 94      silver  iodate             "        1000
67            38 20 EXAMPLES 95 AND 96 A cleaning agent was prepared in the
same manner as in Examples 85 and 86, except for replacing silver 25
nitrate with silver perchlorate orsilveracetate. The cleaning agentwas
dried and conditioned in the same man- 



ner as in Examples 85 and 86. The results of evaluations are shown in Table
32. TABLE 32 Effective Example   Compound            Toxic  Component
Treatment No.       Deposited           Kind    Concn.           LV
Time (ppm)    (cm/sec)         (min) 35 95      silver               arsine
1000             67           16 perchlorate 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 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 55   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 (I)
salt 5. A method as claimed in claim 1, wherein said silver compound Is at
least one of silver (1) oxide, silver 21    EP 0 309 099 Bi
J fIIII  liji lilI 111111 C   L   M   S * TABLE 31 Effective Example
Compound                Toxic Component                      Treatment 5
No.         Deposited              Kind      Concn.         LV
Time (ppm)    (cm/sec)          (min) 89       silver  sulfate   arsine
1000                   67            42 10        90       silver  chloride
"        1000           67             36 91       silver  bromide
"        1000           67            40 92       silver  iodide
1000           67            40 15 93       silver
1000           67            22 phosphate 94       silver  iodate
1000           67            38 20 



EXAMPLES 95 AND 96 A cleaning agent was prepared in the same manner as In
Examples 85 and 86, except for replacing silver 25 nitrate withsilver
perchlorate or silver acetate. The cleaning agentwas dried and conditioned
in the same man- ner as in Examples 85 and 86. The results of evaluations
are shown in Table 32. TABLE 32 30 Effective Example  Compound    Toxic
Component                                Treatment No.       Deposited
Kind      Concn.         LV          Time (ppm)    (cm/sec)         (min)
35         95       silver               arsine   1000             67
16 perchlorate 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 5o 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 S5
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 (I) salt 5. A method as claimed in claim
1, wherein said silver compound is at least one of silver (I) oxide, silver
21    *   C   L  M   S   * (II) oxide, and silver (I) carbonate. 6. A
method as claimed in claim 1, wherein said cleaning agent has a density of
from 0.62 to 1.88 g/ml. 7. A method as claimed in any preceding claim,
wherein said contacting is carried out by passing the gas through a column
packed with said cleaning agent. 5      8. A method as claimed in Claim 7,
wherein said cleaning agent is packed in the column at a packing density of
from OA to 1.2 g/ml. 9. A method as claimed in any preceding claim, wherein
said gas has a temperature of from [err] to 90C. 10. A method as claimed in
any preceding claim, wherein said gas is air, nitrogen or hydrogen. 11. A
method as claimed in any preceding claim, wherein said cleaning agent is
subjected to moisture con- 10 ditioning so as to have a water content of
from 5 to 30% by weight before the contacting with the gas. 12. A method as
claimed in any preceding claim, wherein said molded composition further
comprises from 5 to 40% by weight of cobalt oxide. 



15  Patentanspruche 1. Verfahren zur Reinigung sines Gases, das mindestens
eine toxische Komponente, ausgewAhlt aus Arsin, Phosphin, Monosilan,
Diboran und Wasserstoffselenid, enthalt, umfassend das Inkontaktbringen des
Gases mit einem Reinigungsmittel, welches eine geformte Zusammensetzung aus
(1) Mangandioxid und (2) K>   20   Kupfer(ll)oxid mit einer darauf
abgeschiedenen (3) Silberverbindung, worin das Gewichtsverhaltnis des Kup-
fer(ll)oxids zu Manganoxid Im Bereich von 0,2 bis 1,2 liogt und die Menge
der abgeschiedenen Sllberverbin- dung 0,01 bis 10,5 Gew.%, bezogen auf das
Gewicht des Reinigungsmittels, betragt. 2. Veriahren nach Anspruch 1, worin
das Gewichtsverhaltnis von Kupfer(ll)oxid zu Mangandioxid im Bereich von
0,3 bis 0,8 liegt. 25      3. Verfahren nach Anspruch 1, worin die Menge
der abgeschiedenen Silberverbindung 0,2 bis 5,0 Gew.%, bezogen auf das
Reinigungsmittel, betrlgt. 4. Verfahren nach Anspruch 1, worln die
Silberverbindung eln Silberoxid und/oder ein wasserunlosliches oder kaum
wasseriosliches Silber(l)salz ist. 5. Verfahren nach Anspruch 1, worin die
Silberverbindung mindestens eine derVerbindungen Silber(l)oxid, 30
Sllber(ll)oxid oder Silber(l)carbonat ist. 6. Verfahren nach Anspruch 1,
worin das Relnigungsmittel sine Dichte von 0,62 bis 1,88 g/ml hat. 7.
Verfahren nach sinem der vorhergehenden Ansprfche, worin das
Inkontaktbringen durchgefuhrt wird, indem man das Gas durch eine mit dem
Reinigungsmittel gepackbe Sfiule leitet 8. Veriahren nach Anspruch 7, worin
das Reinigungsmittel in die Siule mit einer packungsdichte von 0,4 35  bis
1,2 g/ml gepackt wird. 9. Verfahren nach einem der vorhergehenden
Anspr0che, worin das Gas sine Temperatur von 0 bis 900C hat. 10. Verfahren
nach einem dervorhergehenden Ansprflche, worin das Gas Luft, Stickstoff
oderWasserstoff ist. 40      11. Verfahren nach einem dervorhergehenden
Anspruche, worin das Reinigungsmittel einer Feuchtigkeits- konditionierung
unterzogen wird, so dass es einen Wassergehaltvon 5 bis 30 Gew.% vordem
Inkontaktbringen mit dem Gas aufweist. 12. Verfahren nach einem der
vorhergehenden Anspr~che, worin die geformnte Zusammensetzung zusatz- lich
5 bis 40 Gew.% Kobaltoxid enthalt. 45 Revendications 1. Une methode pour
epurer un gaz contenant au moins un composant toxique selectionne parmi l
'arsine, 50  la phosphine, le monosilane, le diborane et l'hydrogene
selenie, qui comprend la miss en contact du gaz avec un agent d'epuration
contenant une composition moulee comprenant (1) du dioxyde de manganese et
(2) de l'oxyde cuivrique, sur laquelle est deposb (3) un compose d'argent,
solon laquelle le rapport ponderal entre l'oxyde cuivrique et le dioxyde de
manganese est dane Iintervalle de 0,2 A 1,2 et la quantite de compose
d'argent eat de 0,01 a 10,5 % en poids base sur le poids de l'agent
d'epuration. 55      2. Une methode solon la revendlcation 1, solon
laquelle le rapport ponderal entre loxyde cuivrique et le dioxyde de
manganese est dans Iintorvalle de 0,3 a 0,8. 3. Une methode selon la
revendlcation 1, solon laquelle la quantite de compose d'argent depose eat
de 0,2 A 5,0 % en poids base sur l'agent d'epuration. 22    EP 0 309 099 B1
*    C   L  M  S    * 



4. Una methode solon la revendication 1, solon laquelle ledit compose
d'argent est un oxyde d'argent et/ou un sel d'argent (I) Insoluble dans
l'eau ou peu soluble dans I'eau. 5. Une methode selon la revendication 1,
solon laquelle ledit compos6 d'argent est au moins l'un des sui- vants:
I'oxyde d'argent (I), 'oxyde d'argent (II) et le carbonate d'argent (I). 5
6. Une m6thode salon la revendication 1, solon laquelle ledit agent
d'6puration a une densite de 0,62 A 1,88 gIml. 7. Uno m6thode solon l'une
quelconque des revendications precedentes, selon laquelle ledit contact est
conduit en faisant passer le gaz a travers une colonne gamrie dudit agent
d'epuration. 8. Une methode selon la revendication 7, salon laquelle ledit
agent d'epuratbon est tasse dans la colonne 10   A une densite de tassement
de 0,4 A 1,2 g/ml. 9. Une methode solon I'une quelconque des revendications
precedentes, solon laquelle ledit gaz a une tbmperature de 00 A 900C. 10.
Uno m6thode salon l'une quelconque des revendications precidentos, solon
laquelle ledit gaz est de l'air, de l'azote ou de l'hydrogene. 15     111.
Une m6thode solon l'une quelconque des revendications prec6dentes, selon
laquelle ledit agent d'6pu- ration est soumis A un conditionnement de
l'humidit6 pour avoir une teneur en eau de 5 a 30 % en poids avant la mise
en contact avec le gaz. 12. Une m6thodo solon lune quelconque des
revendications precbdentbs, solon laquelle ladite composi- tion moulde
comprend en outre de 5 a 40 % en poids d'oxyde de cobalt. 20 25 30 35 40 45
50 55 23    


