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AGENT FOR AND PROCESS OF TREATING EXHAUST GAS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an agent for
treating an exhaust gas containing a metal hydride gas
and/or an organometallic gas, and a process of treating
the exhaust gas using the agent. More particularly, the
present invention relates to a dry gas treating agent,
which is used to remove an exhaust gas containing a low
concentration of a metal hydride gas and an organometallic
gas by passing it through the treating aéent containing
a solid metal oxide and a solid métal carbonate as a main
component, and a treating process thereof.
2. Description of the Related Art

Various gases has been used as a gas for production
of a semiconductor and called as a metal hydride gas such
as SiH,, Si,H,, GeH,, PH,, and AsH,, or an organosilane.
Among them, the organosilane gas such as methylsilané,
ethylsilane, and phenylsilane has attracted special
interest receni:ly because it exerts a specific performance:

adequate for a dry photoresist agent in the production

of a semiconductor device, or a low-dielectric material

for formation of a layer insulation film.
However, any of these gases is drastically dangerous

because of high toxicity, reactivity and spontaneous
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ignition property. Since these gases have high toxicity,
e.g. severe irritation i:o the réspiratory organ upon
respiration, we can not foresee a harmful influence on
the human body and natural environment if these gases are
released out of the system in a high concentration.
Therefore, it is a natural responsibility for persons in
charge to reduce the concentration of the organosilane
gas contained in the exhaust gas from its production
process and after the usé semiconductor industry in view
of rétention of good working atmosphere and prevention
of destruction of the natural environment.

Accordingly, it is required to make the exhaust gas
harmless before released in an air, and a dry treating
agent made of a solid metal oxide (Examined Patent
Publication (KOKOKU) No. 4-19886) or a soli_d metal
carbonate (Unexamined Patent Publication (KOKAI) Nos.
59-160535 and 8-192024) and a treating process using the
same have hitherto been suggested.

In case where these component are contained in the
exhaust gas in a high concentration, heat is generated
by the reaction with the treating agent made of the solid
metal oxide and a sufficient treatment can be conducted
by the successive reaction. However, in case of the
exhaust gas having a comparatively low concentration, a
sufficient treatment can not be conducted because of poor

reactivity.
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In case of the treating agent made of the solid metal
carbonate, a sufficient reaction takes place even in case
of the exhaust gas having a comparatively low
concentration, but the amount of the exhaust gas to be
treated per volume of this treating agent is poor. If this
treating agent is brought into contact with an air after
passing the exhaust gas through it, high temperature heat
is generated, resulting in poor handling.

In a conventional process, it was considered to be

effective to supply the exhaust gas while heating a packed

bed so as to enhance the capability of treating the exhaust

gas. However, this heating process requires high energy
cost and gives rise to generation of particles from a heat
insulating material in the vicinity of a heater and,

therefore, it was a brobiem in a semiconductor factory

where particles should be avoided.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
treating process which is capable of treating in an
efficient and safe manner even in case of the exhaust gas
having a low concentration as a subject to be treated,
and which does not require heating and does not attend
generation of particles, and a treating agent.

The present inventors have studied intensively to

attain the above object. As aresult, they have found that,



10

15-

20

25

4 -

by using a solid metal oxide in combination with a soiid
metal carbonate, not only drawbacks in case of using them
alone are covered, but also a higher treating capability
is exerted by a synergistic effect. Thus, the present
invention has been completed.

That is, the present invention is directed to an
agent for treating an exhaust gas, comprising a mixture
of a solid metal oxide and a solid metal carbonate as a
main component, said metal being selected from the group
of metal elements consisting of Mn, Fe, Ni, Cu and 2n,
said mixture having a peak intensity ratio A/B within a
range from 0.2 to 8 with a proviso that a value of a maximum
peak intensity at 26 within a range from 38.6 to 39.0°
is A (cupric oxide ) and avalueof a maximum peak intensity
at 26 within a range from 31.1 to 31.5° is B (basic copper
carbonate) in XRD, said agent being made of a molded
article obtained by granulation and/or pelletization and
extrusion of the mixture.

The present invention is also directed to a process
of treating an exhaust gas, which comprises packing a
packing container with a treating agent comprising a
mixture of a solid metal oxide and a solid metal carbonate
as amain component, and passing the exhaust gas containing
a metal hydride gas and/or an orgaﬂémetallic gas through
a bed packed with the treating agent, thereby to treat

the exhaust gas at room temperature.
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The present inventors have found that, by mixing an
agent for treating an exhaust gas containing a metal
hydride gas and/or an organometallic gas with a solid metal
oxide and a solid metal carbonate, which have
conventionally been used, in a specific ratio, not only
drawbacks in case of using them alone are covered, but
also a higher treating capability is exerted by a
synergistic effect. By using this treating agent, an
increase in life of the treating agent and a reduction

in size of the apparatus can be attained as compared with

- a conventional treating process. This fact exerts a

relative effect in view of energy cost.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a graph -sho‘;zing' a cﬁangé in treatin.g
cépability and a change in temperature on heat generation,
depending on a peak intensity ratio A/B in XRD of a mixture
of a cupric oxide and a basic copper carbonate.
Fig. 2 is a XRD chart of a mixfure of a cupric oxide

and a basic copper carbonate in Example 22.

DETAILED DESCﬁIPTION OF THE PREFERRED EMBODIMENTS
The .present invention will be described in more
detail hereinafter. In the present invention, the .gas
concentration is represented by % by volume unless

otherwise stated.
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The *exhaust gas” used.in the present invention
refers to an exhaust gas containing the following metal
hydride gas and/or organometallic gas. The metal hydride
gas and organometallic gas contained in the exhaust gas
as subjects to be treated in the present invention are
as follows. The metal hydride gas includes, for example,
siH,, Si,H,, GeH,, PH,, and AsH,, and the organometallic gas
includes, for example, & compound represented by the
chemical formula R,‘MH, (wherein R represents an alkoxy
group, an alkyl group, a vinyl group or a phenyl group;
M represents Si or Al; when M is Si, x represents 1 to
4, y represents an integer of 0 to 3, and x + y = 4; and
when M is Al, x represents 1 to 3, y represents an integer
of 0 to 2, and x + y = 3).

The metal hydride gas and organometallic gas remained
in the process for production semiconductors are often
self-burning, and therefore transferred to the treating
process after being diluted with a N, gas in the
semiconductor factory at present. The concentration
after the dilution varies depending on the semiconductor
factory, but these gases are usually diluted so that the
concentration becomes 5% by volume or lower.

Although almost all of the solid metal oxide and
solid metal carbonate can be used in the present invention,
preferred are those which are safely handled and are cheap,

the metal element of which is selected from the group
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consisting of Mn, Fe, Ni, Cu and Zn.

A basic solid metal carbonate is also included in
the solid metal carbonate. The basic solid metal
carbonate is a substance represented by the general
formula M, (CO,),(0OH), wherein M representé a metal element.

"The mixture of the solid metal oxide and solid metal
carbonate may be a combination of those having the same
kinds of metal elements, and a combination of those having
different kinds of metal elements.

The present inventors have found that a remarkable
effect can be exerted in the treatment of the exhaust gas
by using the solid metal oxide and solid metal carbonate
in combination as compared with the case of using them
alone.

Another effect'is as folloﬁs. —Thaf is; whén using
the solid metal carbonate alone, the calorific value is
higher than that in case of using the solid metal oxide
alone and the temperature of the surface on exposure to
an air reaches about 2000°C after .passin'g the exhaust gas
through.

To inhibit this heat generation, an inert component
can be added as a diluting agent. In thaf case, the
treating capability is also lowered as a matter of course.
However, heat generétion canbe inhibited while inhibiting
the treating capability from lowering by mixing with the

solid metal oxide.
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In the treating process of the present invention,
the packing container is packed with the treating agent.
In this case, those made of metal such as iron and stainless
steel may be usually used.

In a conventional treating process using the solid
metal carbonate, severe heat generation occurs when an
air is introduced during the treatment of the exhaust gas,
which was dangerous. In the present invention, the
temperature on heat generation caused by exposure to an
air can be reduced to 800°C or lower, which is lower than
the température against which the packing container is
proof ,' by using the mixture of the solid metal oxide and
solid metal carbonate.

The mixture of the solid metal oxide and solid metal

" carbonate can be obtained by charging them in any ratio

in a mixer and mixing. Alternatively, portion of the
solid metal carbonate can be converted into the solid metal
oxide by heating while controlling the temperature and
time. Preferably, a mixing ratio of the solid metal oxide
to the solid metal carbonate is within a range from 1:0.2
to 1:5.

The vapor-solid contact capability is improved by
preparing the solid metal oxide and solid metal carbonate
from powders having a specific surface area of 1 m’/g or
higher, which is preferred. However, when the packing

container is packed with the mixture in the form of powders,
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pressure loss increases and there arises troubles such
as blocking at an outlet piping of the packing container,
sometimes. Accordingly, the mixture is preferably used
after molding into a treating agent by granulation,
pelletization and extrusion.

The shape and size of the treating agent thus molded

are not specifically limited, and proper shape and size

‘can be selected according to the shape of the container

with which the treating agent is packed. 1In case whére
the molding density of the treating agent is too low, the
strength of the molded article may be lowered and the
molded article is powdered during the use. In casé where
a fixed container is packed with a treating agent having
a lowmolding density, the weight is reduced and, therefore,
the volume of treating the e#haut gas pér Oi‘lé ccimtainer-
is lowered sometimes. To the contrary, when the molding
density is enhanced, the strength of the molded article
increases and the fixed container can be packed with a
large amount of the treating agent. However, the exhaust
gas is not easily diffused into the molded article,'
resulting in lowering of the treating capability.
Accordingly, the molding density is pre.ferably
adjusted within a range from 1.5 to 3.0 g/cm’.

In case of molding, a binder may be used. The kind

'of the binder is not specifically limited and there can

be used organic binders such as methylcellulose,
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methylethylceilulose, and polyvinyl alcohol; and
inorganic binders such as water-glass, and bentonite.

According to the preseﬁt inventors’ study, most.
preferred combination of the solid metal oxide and solid
metal carbonate is a combination of a cupric oxide and
a basic copper carbonate.

- The basic copper carbonate is a substance
represented by Cu,(CO,),(OH),, and Cu,(CO,)(OH), referred
to as malachite is generally used.

As the basic copper carbonate used in the present
invention, for example, those obtained by neutralizing
copper sulfate or copper nitrate with an alkali carbonate
are suitably used. In that case, fine particles are

obtained by conducting the neutralization reaction in a

short time. When using a basic copper carbonate of the

fine particles, the metal hydride gas and/or organometallic

gas contained in the exhaust gas can be treated more
suitably.

The particles of the basic copper carbonate aré
preferably those wherein the diameter of the primary
particle determined by SEM observation is 3 um or lower
and the specific surface area is 20 m*/g or higher.

Oon the other hand, those obtained by oxidizing
powders of the basic copper carbonate or copper hydroxide
with heating to a temperature within a range from 230 to

400°C can be used as the cupric oxide. The cupric oxide
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is preferably in the form of fine particles and those
obtained by oxidizing the above-described basic copper
carbonates are suitably used. There can also be

preferably uséd those obtained by oxidizing portion of

the basic copper carbonate to convert into the cupric oxide

'in the same manner as described above.

The particles of the cupric oxide are preferably
those wherein the diameter of the primary particle
determined by SEM observation is 3 um or lower and the
specific surface area is 20 m’/g or higher, like the basic
copper carbonate.

Accordingly, the mixture containing the cupric
oxide and basic copper carlSon_ate as the main component
may be those wherein the diameter of the primary particle
determined by SEM observation is 3 p,m or lower -and .the.
séecific surface area is 20 m’/g or higher. 1In the same
manner as described above, the mixture is preferably used
after molding into a molded article by granulation,
pelletization and extrusion.

The mii:ing ratio of the cupric oxide to the basic
copper carbonate will be described below.

The mixing ratio of the mixture of the cupric oxide
and basic copper carbonate can be determined by XRD. 1In
the present invention, a peak intensity ratio A/B was
measured « with a proviso that a peak value A of the cupric

oxide is a value of a maximum peak intensity at 26 within
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a range from 38.6 to 39.0° and a peak value B of the basic
copper carbonate is a value of a maximum peak intensity
at 26 within a range from 31.1 to 31.5°.

In the éresent invention, the mixture having this
éeak ihtensity ratio A/B within a range from 0.2 to 8,
preferably from 0.3 to 3, and more preferably from 0.5
to 2 is preferred because the exhaust gas containing the
metal hydride gas and/or organometallic gas can be
effectively treated.

By adjusting the peak intensity ratio A/B within the
above range, a sufficient capability can be exerted in
the treatment of the low-concentration exhaust gas as
compared with the case of using the cupric oxide and basic
coppér carbonate alone. Moreover, heat generation can be
reducéd on_- eprsuré to an air aftér passing the exhaust
gas through.

When the peak intensity ratio exceeds 8, the
synergistic effect becomes too low to treat the exhaust
gas containing a low ¢onceﬂtration of the metal hydride
gas and/or organometallic gas and, therefore, the effect
of the present invention can not be exerted. On the other
hand, when the peak intensity ratio A/B is lower than 0.2,
the synergistic effect is also lowered and, moreover, high
fever arises in a moment on exposure to an air after passing
the exhaust gas through, which is not preferred.

The process of treating the exhaust gas using the
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treating agent of the present invention will be described
" below.
Like a conventional example, the process of
supplying the exhaust gas while heating the packed bed
5 so as to enhance the capability of treating the exhaust

gas is also effective in the preéent invention, however;
this heating process requires high energy cost and gives
. rise io generation of particles from an insulating
material.

10 In the present invention, even in case of the exhaust
gas containing a low concentration of the metal hydride
gas and/or organometallic gas, a high-effect can be
obtained if the exhaust gas is passed through the packed
bed at room temperature. |

15 The “room temperature” used herein refers to the
fact that heat is not applied forcibly from the outside,
and is within a range from 0 to 40°C in a usual state.

To carry out the treating process of the present
invention, the packed bed may be a series of packed beds,

20 Dbut it is preferred that a plurality of packed beds are
arranged in parallel and are used alternatively as a packed
bed and a virgin bed in view of the operation such as
displacement of the treating agént.

W;th respect to the exhaust gas to be released into

25 an air after passing through the treating agent, the

concentration of the metal hydride gas and organometallic
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gas is usually reduced to 0.5 ppm or lower at an outlet
of the packing container.
In case where a gas at the outlet of the treating

container is monitored at a permissible concentration (1

gas in the exhaust gas may be released into an air and,
as a result, the gas was detected, the used treating agent
must be quickly replaced by a new treating agent.

The process of monitoring the outlet gaé includes,
for example, gas chromatograph, detecting tube, and gas
detector, and any process can be used.

In the present invention, when the metal hydride gas
or organometallic gas is detected at the concentration
lower than the permissible concentration in the outlet
gas, the meﬁal hydridé ga§ or organometailic gas in the
exhaust gas is calculated in terms of 100% and a value
obtained by dividing an integrated amount of the gases
by a capacity of the bed packed with the treating agent
is taken as a treating capability per volume. A value
obtained by dividing by a weight of the treating agent
is taken as a treating capability per weight.

The amount of the exhaust gas to be passed through
the packed bed is represented by a space velocity (SV)
value [H?] as an index which shows a proportion of the
amount of the exhaust gas passed through the packed bed

for one hour based on the capacity of the bed packed with
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the treating agent.

The smaller this SV value, the higher the numerical
value of the treating capability becomes. It is rei;gired
to increase the size of the packing container for treating
agent so as to reduce the SV value. 1In .that case, the
workability on carriage or displacement tends to become
inferior.

To the contrary, when the SV value is increased, the
treating agent tends to be leaked in a short time without
treating the exhausﬁ gas completely.

Therefore, when usiné the treating agent for the
industrial purpose, it is des:i.redl to treat at the SV value
within a range from 10 to 1000 [H?], and preferably from
30 to 500 [Hj].

As described above, the mixture of the solid metal
dxide and solid metal carbonate is capable of exerting
a treating effect by reacting with the exhaust gas
containing a low concentration of the metal hydride gas
and/or organometallic gas in the packed bed or container,
thereby to fix the metal component on the surface of the
mixture of the solid metal oxide and solid metai carbonate.

The follovqing Examples and Comparative Examples
further illustrate the present invention in more detail.
Example 1

1 Part of a cupric oxide having a specific surface

area of 53 m’/g was mixed with 1 part of a basic copper
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carbonate having a specific surface area of 38 m’/g.
Without mixing a binder, the mixture was pelletized into
a cylindrical tablet having a size of 3 mm¢ x 3 mmH using
a tablet machine to obtain a treating agent. The molding
density was 2.2 g/cm’.

The specific surface area of the treatihg agent thus
molded was 45 m’/g. A stainless steel column having an

inner diameter of 16.5¢ and a length of 200 mm was packed

“with 40 cc of this treating agent.

Then, a silane gas (SiH,) as a subject gas to be
treated was diluted with a helium gas to prepare 0.8% by
volume of a silane-containing gas, which was passed
through the column (SV value = 100 [H™']) at room
temperature at a flow rate of 67 cc/minute and the
concentration 6f the silané gaé was. anaiyzéd at én outlét
of a packed bed. The analysis was conducted by using a
gas chromatograph (GC-3000, manufactured by Hitachi
Corp.) equipped with a photoionization detect9f (PID).
A separation column is Porapak-P® and a detection limit
of silane is 0.5 ppm.

The integrated amount of a pure silane gas
penetrated when the packed bed outlet concentration
exceeds 5 ppm was determined and the volume of the pure
silane gas passed through one liter 6f the treating agent
was taken as a treating capability (L/L). As is apparent

from the results shown in Table 1, the treating agent
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showed a high treating capability.

After the silane gas was detected at tpe outlet, the
column was purged with N, and this treating agent was taken
out on é stainless steel pallet. On lheat generation, the
temperature of the surface was measured by using an
infrared radiation thermometer (1R-AHOT, IR-AH1S,
manufactured by CHINO Co.). The maximum temperature at
this time is shown in Table 1.

Examples 2 and 3

The same manner as in Example 1 was repeated, except
that the cupric oxide and basic copper carbonate were
mixed in a mixing ratio shown in Table 1. The results are
shown in Table 1.

Examples 4 to 9

The same manner as in Example 1 was repeated, except
fhat the solid metal oxide and solid metal carbonate were
mixed in a mixing ratio shown in Table 1 in place of the
mixture of the cupric oxide and basic copper carbonate.
The results lare shown in Table 1. |
Examples 10 to 12

The same manner as in Example 1 was repeated, exéept
that the degree of dilution of the gubject gas to be treated
with the helium gas was changed as shown in Table 1.

As is apparent from the results shown in Table 1,
the treating agent exerted a high treating capability.

Examples 13 to 18
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The same manner as in Example 1 was repeated, except
that the subject gas to be treated is composed of
components shown in Table 2. As is apparent frbm the
results shown in Table 2, the treating agent exerted a
high treating capability.

Example 19

1 Part of a cupric oxide having a specific surface
area of 53 m’/g was mixed with 1 part of a basic copper
carbonate having a specific surface area of 38 m’/g. To
the mixture, 0.3 part of water and 0.02 part of
methylcellulose were added, followed by granulation to
form particles in size of 3 to 5 mm¢ and further drying
at 100°C.

In the same manner as in Example 1, except that the
treating agent thus granuiated'was uséd, fhe éxhaﬁst Qés
was treated.

As is apparent from the results shown in Table 2,
the treating agent exerted a high treating capability.
Examples 20 to 26

The same cupric oxide and basic copper carbonate as
those in Example 1 were mixed in an optionally changed
ratio. To the mixture, 10% by weight of bentonite and 35%
by weight of water were added. Then, the mixture was
extruded by using a desk pelleter having an opening
diameter of 2.5 mm¢ and dried at 120°C to obtain a treating

agent. This treating agent was analyzed by XRD
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(manufactured by Rigaku Co.) and a peak intensity ratio
A/B was measured, with a proviso that a peak value A of
the éupric oxide is a value of a maximum peak intensity
at 20 within a range from 38.6 to 39.0° and a peak value
B of the basic copper carbonate is a value of a maximum
peak intensity at 26 within a range from 31.1 to 31.5°.
Each peak intensity ratio is shown in Table 3. The same
manner as in Example 1 was repeated, except that a
stainless steel column having an inner diameter of 16.5¢
and a length of 200 mm was packed with 40 cc of this treating
agent.

The results are shown in Table 3. As the treating
capability, a treating capability value per volume (L/L)
and a treating capability value per weight (L/kg) were
shown. As shown in Table 3, any of the treating agents
exerted a high treating capability.

A relation between a peak intensity rai:io and a
treating capability value, and a peak intensity ratio and
a temperature on heat generation caused by exposure to
an air are shown in Fig. 1. A XRD chart of Example 22 is
shown in Fig. 2.

Comparative Example 1 and 2

The treating agent, which was obtained by extruding
the basic copper carbonate alone (Comparative Example 1)
or cupric oxide alone (Comparative Example 2) in the same

manner as in Examples 20 to 26, was evaluated in the same
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manner, respectively. The results are shown in Table 3.
Comparative Examples 3 to 11

In the same manner as in Example 1, except that the
treating agent was obtained from the solid metal oxide
used in the respective Examples alone, the exhaust gas
was treated. As is apparent from the results shown in
Table 4, the treating agents are inferior in treating
capability to the respective Examples. |
Comparative Examples 12 to 17

In the same manner as in Example 1, except that the
treating agent was obtained from the solid metal carbonate
used in the respective Examples alone, the exhaust gas
was treated. As is apparent from the results shown in
Table 5, the treating agents are inferior in treating
capability to the respective EXamﬁles. It was aiso |
observed that the surface of almost all of the treating
agents became red hot on exposure to an air after the

treatment.



Table 1

Main component hf;:‘:i';g Molded article Gasb:stf::i'::t to Treating Te:m::rea::re
|| sl matat | Scld motal | igy | crce | Shapo [Namo of as| oop. | | omt"
A/B larea m¥/g (%)
1 CuO Cu2(OH)2C03] 1/1 47 Tablet | Monosilane | 0.8 34 470
2 Cu0 Cu2(OH)2C03| 1/0.3 47 Tablet | Monosilane | 0.8 26 400
3 Cu0 Cu2(0H)2C03| 1/2 47 Tablet | Monosilane | 0.8 29 380
4 Li20 Zl_'\COS 11 24 Tablet | Monosilane | 0.8 21 260
5 NiO NiCO3 1/2 30 Tablet | Monosilane | 0.8 18 300
6 Fe203 MnCO3 1/15 85 Tablet | Monosilane | 0.8 37 330
7 MnO2 MnCOs3 1/0/5 100 Tablet | Monosilane | 0.8 29 290
8 MnOz2 Cu2(OH)2C03| 1/2 130 Tablet | Monosilane | 0.8 28 250
9 Zn02 Ni2(OH»2CO3 | 1/1 42 Tablet | Monosilane | 0.8 23 200
10 CuO Cu2(OH)2C03| 1/1 47 Tablet | Monosilane | 0.3 30 390
1 CuO  |Cu2(0H)}2C0s| 1/1 47 | Tablet | Monosilane | 0.1 26 350
12 CuO Cuz2(OH)2C03] 1N 47 Tablet | Monosilane | 4.8 27 360




Table 2

. Mixing . Gas as subject to
Main component ratio Molded article be treated Treating Te:r::n:::re
EXAMPI® | S olid motal | Solid metal | ooy [ SPecifi Gas |oapePly | goneration
oxide A ocarbonats B weight) | surface | Shape |Name of gas| conc. L/L °c
A/B  larea m%/ %)
13 CuO Cu2(OH)2C03| 1/1 47 Tablet | Disilane 08 17 280
14 CuO Cu2(0H)2C03] 1/1 47 Tablet Arsine 0.8 26 200
15 CuO Cu2(0OH)2C03| 1/1 47 Tablet | Phosphine | 0.8 20 300
16 CuO Cu2(OH)2C0s| 1/1 47 Tablet | Germane 08 23 260
17 CuO  |Cux(OH)C0s| 1/1 47 | Tablet T"g;f:‘:"y 08 | 27 160
' Dimethy!
18 Cu0 Cu2(0OH)2C0a} 1/1 47 | Tablet | alminum 08 18 130
hydride .
19 Cu0 Cu2(0OH)2C0a] 1/1 47 Granular| Monosilane | 0.8 36 360




Table 3

. Molded article Gas as subject to Treating
Example Main component ;,(53( (extrusion) be treated capability | Temperature
and ) . . [ Specific ] on heat
Gomp. | Solid | g p4 metal ntensity | eurface | Moldine Gas generation
Example| metal | 1 e B | PHO area | density |Name of gas| conc. | L/L | L/ke °c
oxide A A/B 2 (g/om®) (%)
/o) |
°°'“§" - |cuxOH):COs| - 38 20 |Monosilane| 08 | 19 | 16 1600
’“‘2"8""’ CuO |Cu2(0H)2C0s| 0.21 39 21 | Monosilane| 08 | 23 | 19 795
21 CuO [Cu2(0H)2C03| 0.44 40 2.1 Monosilane | 0.8 30 25 590
- 22 CuO |Cu2(OH)2C03| 0.78 43 2.1 Monosilane | 0.8 42 35 500
23 CuO [Cuz(OH)2CO3| 0.93 44 2.1 Monosilane | 0.8 40 33 420
24 CuO |Cu2(0OH)2CO3| 2.45 45 2.1 Monosilane | 0.8 32 27 370
25 Cu0O {Cu2(OH)2CO3| 6.03 47 2.1 Monosilane | 0.8 | 28 23 340
26 CuO |Cu2(OH)2CO3| 7.89 49 2.1 Monosilane | 0.8 25 21 300
%‘j(’“g' CuO - - 50 22 |Monosilane | 08 | 23 | 19 260




Table 4

Com. Main component hﬂ:;ii';g Molied article Gasbaest::ii::t to Treat'ir.lg T:T:ehr:::r
Example | Solid metal | Solid metal w(:i:,ft) Ssz:f‘:f: Shape |Name of gas c%:sc “‘l’_,ab,:"ty generation
oxide A | carbonateB | A/g area m’/g | ) . C
3 CuO - - 53 Tablet | Monosilane | 0.8 20 240
4 CuO - - 93 Tablet | Monosilane | 0.3 1 180
5 Cu0 - - 53 Tablet | Monosilane | 0.1 4 60
6 Li20 - - .53 Tablet | Monosilane | 0.8 3 40
7 NiO - - 53 | Tablet | Monosilane | 0.8 15 160
8 Fe203 - - 53 Tablet | Monosilane | 0.8 14 180
9 MnOz2 - - 53 Tablet { Monosilane | 0.8 18 150
10 Al203 - - 53 Tablet | Monosilane | 0.8 2 40
11 Zn02 - - 53 | Tablet | Monosilane | 0.8 13 100




Table 5

Comn. Main cémponent ?,%’;‘i:g B Mcﬁad article Gasb:st:::i::t to Treat.ir'lg Te:n:zreaat:re
Exa—m ple s‘:i? dr:eAtaI csa:tg;::aé w:i/ggyt) iz:f:g: Shape |Name of gas ccj:i °3Fta/t’li|'ty gen?gtion
area m”/ (%)

12 - CuzOH)2C0s| - | 38 | Tablet | Monosilane | 08 | 22 1700
13 - ZnC03 - 46 Tablet | Monosilane | 0.8 16 600
14 - -‘NiCO3 - 28 Tablet | Monosilane | 0.8 14 700
15 - MnCOa - 91 Tablet | Monosilane | 0.8 17 1800
16 - CaCOs - 2 Tablet |{ Monosilane | 0.8 0 20

17 - Ni2(OH)2CO3 - 45 Tablet | Monosilane | 0.8 15 1200
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What is claimed is:

1. An agent for treating an exhaust gas, comprising
amixture of a solid metal oxide and a solid metal carbonate
as a main component, said metal being selected from the
group of metal elements consisting of Mn, Fe, Ni, Cu and
zn, said agent being made of a molded article obtained
by granulation, pelletizationor extrusion of themixture.

2. The agent according to claim 1, wherein a solid
density of the molded article obtained by granulation,
pelletization or extrusion is within a range from 1.5 to
3.0 g/cm’.

3. The agent according to claim 1, wherein heat
generation caused on exposure of the agent to an air after
passing the exhaust gas through the agent is 800°C or lower
in term of the surface temperature of the agent.

4. The agent according to claim1, wherein a specific
surface area of the solid metal oxide, the solid metal
carbonate, and the mixture of the solid metal oxide and
the solid metal carbonate is 1 m?’/g or higher.

5. An agent for treating an exhaust gas, comprising
é mixture of a cupric oxide and a basic copper carbonate
as a main component, said mixture having a peak infehsity
ratio A/B within a range from 0.2 to 8 with a proviso that
a value of a maximum peak intensity at 20 within a range
from 38.6 to 39.0° is A (cupric oxide ) and a value of

a maximum peak intensity at 260 within a range from 31.1
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to 31.5° is B (basic copper carbonate) in XRD, said agent
being made of a molded article obtained by granulation,
pelletization or extrusion of the mixture. |

6. The agent according to claim 5, wherein the peak
intensity ratio A/B is within é range from 0.3 to 3.

7. The agent according to claim 6, wherein the peak
intensity ratio A/B is within a range from 0.5 to 2.

8. The agent according to claim 5, wherein a diameter
of a primary particle of the mixture of the cupric oxide,
the basic copper carbonate, and the mixture of the cupric
oxide and the basic copper carbonate is 3 pm or lower.

9. The agent according to claim 5, wherein a specific
surface area of the mixture of the cupric oxide, the basic
copper carbonate, and the mixture of the cupric oxide and
the basic copber carbonate is 20 .in’/ g or higher.

10. The agent according to claim 5, wherein a solid
density of the molded article obtained by granulation,
pelletization or extrusion is within a range from 1.5 to
3.0 g/cm’.

11. The agent according to claim 5, wherein a copper
oxide obtained by oxidizing the basic copper carbonate
or the copper hydroxide with heating is used as the cupric
oxide. _

12. The agent according to claim 5, wherein heat
generation caused on exposure of the agent to an air after

passing the exhaust gas through the agent is 800°C or lower
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in term of the surface temperature of the agent.

13. A process of treating an exhaust gas, which
comprises packing a packing container with a treating
agent comprising a mixture of a_solid metal oxide and a
solid metal carbonate as a main component, and passing
the exhaust gas containing a metal hydride gas and/or an
organometallic gas through a bed packed with the treating
agent, thereby to treat the exhaust gas at room
temperature.

14. The process according to claim 13, wherein the
treating agent comprises a mixture of a solid metal oxide
and a solid metal carbonate as a main component, said metal
being selected from the group of metal elements consisting
of Mn, Fe, Ni, Cu and Zn, said treating agent being made
of amolded article obtained by granulation, pelletization
or extrusion of the mixture.

15. The process according to claim 13, wherein the
treating agent comprises a mixture of a solid metal oxide
and a solid metal carbonate as a main component, said
mixture having a peak intensity ratio A/B within a range
from 0.2 to 8 with a proviso that a value of a maximum
peak intensity at 20 within a range from 38.6 to 39.0°
is A (cupric oxide ) and a value of a maximum peak intensity
at 20 within a range from 31.1 to 31.5° is B (basic copper
carbonate) in XRD, said agent being made of a molded

article obtained by granulation, pelletization or
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extrusion of the mixture.

16. The process éccording to claim 13, wherein the -
cbmponent contained in the exhaust gas is a metal hydride
gas such as SiH,, Si,H,, GeH,, PH,, and AsH,, and an
organometallic gas represented by the chemical formula
R,"MH, (wherein R represents an alkoxy group, an alkyl group,
a vinyl group or a pheﬁyl group; M represents Si or Al;
X représents 1 to 4, y represents an integer of 0 to 3,
and x +y = 4'when M is Si; and x represents 1 to 3, y
represents an integer of 0 to 2, and x + y = 3 when M is
Al). |

| 17. The process according to claim 13, wherein a
concentration of the metal halide gas and/or
organometallic gas contained in the exhaust gés'is 5% by
voluﬁe of lerr.' " |

| 18. The process according to claim 13, wherein a flow
rate of the exhaust gas to be passed through the packed
bed-is within a range froni 10 to 1000 at a value of SV[H'].

19. The process according to claim 13, wherein the
treating agent comprising the mixture 6f the solid metal
oxide and the solid metal carbonate as the main component
is capable of reducing thé concentration of the silane

exhaust gas to at least 0.5 ppm or Yower.



