23 AUG 2005 - 1 AGENT FOR AND PROCESS OF TREATI NG EXHAUST GAS BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention rgé%hﬁ% %% an
agent for 5 treating an exhaust gas containing a netal hydride g a 5 or
an organonetal lic 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 renbve an exhaust gas containing a |ow 10
concentration of a netal hydride gas and an organonetal lic gas by passing it
t hrough the treating agent containing 1a-solid netal oxide and a solid netal
carbonate as a main conponent, and a treating process thereof. 2.
Description of the RetENBAFERIAND MIOCESS ORSEREARSNOGEERRHAVSA &asa gas for
production of a sem conductor and called as a netal hydride gas such as
SiH Si2H5, GeH' PH' and AsH3, or an organosilane. Anong them the
organosi | ane gas such as nethylsilane, ethylsilane, and phenyl silane has

attracted special 20 interestpgererRdUNDbeEaUsEe THVEXENION a specific
performance adequate for a dry photoresist agent in the production of a

sem conduct or dqVvi ¢9.e1@ oF o dirlegitildrc Mmaterial for formation of a | ayer
insulation film However, any of these gases is drastically dangerous 25

because of high toxiCithg, phreaehiViihyedRd P FHIFRRAS 2 I IG5 tor 2
ignition property. Since Fhese gases have high toxicity, e€.g. severe

irritation tg tQ&e%%%&br%ho%&h%%%%nd%%o%od%§ﬂﬂﬂﬁ§iéﬂheﬂﬁi(K¥699éefgé§see a
harnf ul i nfluence on the human body and natural “environnent” if theSe gases

are 5 released qu /ol bheosuaheietd1a 1B ghs0oRAEN I3EsBss JheERERt Engl t 1

a natural responsibility for persons in “charge to reduce the concentfation

of Lhe organos! kiaCexHadstOgadiilethd k'8 qRRRAUSH BBSpA ORI A rRyOdtAE! ON

process and after the use sem conducttor industry in view 10 of retention of

good \/\Drki ng at PReRReRe ;AN Hd1%es to a dry gas treating agent,
which is used to remove an exhaust gas containing a low

10 concentration of a metal hydride gas and an organometallic
gas by passing it through the treating agent containing
a solid metal oxide and a solid metal carbonate as a main
component, and a treating process thereof.

2. Description of the Related Art

15 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‘

20 1interest recently 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 formationm of a layer insulation film.

However, any of these gases is drastically dangerous

25 because of high toxicity, reactivity and spontaneous



of destruction of the natural environnment. Accordingly, it is required to
make the exhaust gas harnl ess before released in an air, and a dkgéégggéim
agent made of a solid nmetal oxide (Exam ned Patent 15 Publication™(

No. 4-19886) or a solid netal carbonate (Unexam ned Patent Publication
(KOKAI') Nos. 59-160535 and 8-192024) and a treating process using the sane
have hitherto been suggested. In case whefe-these conponent are contained in
the 20 exhaust gas in a high concentration, heat is generated by the
reaction with the.%neatin agggt de OE the solid netﬁl g&%de.and a
sufficient tredfRehtC0RT BRE uctefe bPePRIAR T VA RIPR I YYovever
in case of the exhaust %gs having a co ratively |l ow concentration, a 25
sufficient treftfentelahndtr §ﬁﬁ%ﬁhgfgg e CETRF TG 0P T I HUARPR ty. 23
AUG 2005 - 3 In case of the treatin g ent made of t sol id netal
carbonate, a sEFFP&F@ﬁEOPeaHFiGﬁ"téﬁgs gFﬁ?@eé@eﬁqu NIFURRLE QMaust
gas having a conparatively |ow concentration, but the apnount of the exhaust
gas to be 5 tFBgtRympRLAH gRe BRLERRE RREREIMEL My ift thesSFoBRSCFfak R s
treating agent is brought into contact with an air after passing the
exhaust gas t htehghsed, oltgRft &hsesyHed HPar NighySencandd a2t ting in
poor handling. In a conventional process, it was considered to be 10
effective to shpprefore ekhalsta adumsil serpanFalldipdckes PeEdoBsd B8 to
enhance the capability of treating the exhaust gas. However, this heating
process requi r ebanigghtensegycecsde go@cgnkaatijoge afp then@raansys bkaparticl es
froma heat insulating material in the vicinity of a heater and, 15
therefore, it @as goptebhnem iin shsecwixdendicods ffaomrits \gradugpaiencl es
shoul d be avoi ded. SUMVARY OF THE | NVENTI ON An obj ect of the present
invention is tprpressdend aftvemttihgy useosenicahdontps thgubteyointyeawing in
an 20 efficient and safe nmanner even in case of the exhaust gas having a -
| ow concent® at pénraseatighj oft goodbworkdage@tmosphere 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
15 Publication (KOKOKU) No. 4-19886) or a solid 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
20 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
25 sufficient treatment can not be conducted because of poor

reactivity.



and whi ch does not require heating and does not attend generation of
particles, and a treating agent. The present inventors have studi UG 2005
intensively to 25 attain the above object. Asa result, they have foun
that, 23 AUG 2005 - 4 by using a solid netal oxide in conbination with a
solid metal carbonate, not only drawbacks in case of using them alone are
covered, but also a higher treating capabilHity is exerted by a synergistic
effect. Thus, the present 5 invention has been conpleted. That is, the

present invention is_directe 0 .an ent. for treati an_exhaus as,
conprising a m xtur ZIn 6f°§ osglt%‘& %?%?9% i (?eenécnlaacggé)cﬁqlgf&eﬁeotqa da@g%ﬁgnat e as
a min conponent, said netal _being, selected fromth roup 1Q of netal

el enent s consic‘s%kh%n%fe‘l\/ﬁ, s\%gflﬁ??g&f%%%t%r} t eisdpﬁlagFu?‘gelhdﬂ ﬁﬁs§ peak
intensity ratio Bwithina range fromO0.2 to 8 with a proviso that a

val ue of a madmie Pt e¥35F ¢ a%%“%oamf?ﬂPﬂratfgﬁgg }88n138.6 to 39.0

is A (cupric oxide and a val ue of a maxi num peak Lntensitg 15 at 20 within
a range from FONCRREBALIOR g Rt phe -ARQRREOL (ERGRXRRYSFnIXRDECsREd agent
bei ng made of a nolded artjcle obtained by granul ati.on and/or_pelletization
and extrusi ont 2t ed PROY UL ENe Phet BB S&RA G IRgeRI $ R 1SsPaPX o dﬁfé@tléd to a
process 20 of treating an exhaust gas, which conprises packing a packing
cont ai ner wi t £EC3%ERd iagpgdst PEBHPRtsLR§CCOMFIE el a ddi afkeral oxi de
and a solid netal carbonate as a main conponent, and passing the exhaust
gas cont ai ni nPa%S g dhehgyhpdet @S FhdosIhaht oryedtd eTRIanat U heRtough 25
a bed packed with the treating agent, thereby to treat the exhaust gas at
room t enper at uke. 9BeIBRPo05esubt imgeinr pe@Rt NARGEARGF s have found that, by
m xing an agent for treating an exhaust gas containing a netal hydride gas
and/ or an or ganonet al iaccgagentinnalsprpgeRet alt wig Femsrdier et bget al

carbonate, which have 5 conventionally been used, in a specific ratio, not
only 10 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,
15 therefore, it was a problem 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
20 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

25 attain the aboveobject. As aresult, they have found that,



drawbacks in case of using them alone are covered, but also a higher
treating capability is exerted by a synergistic effect. By using_thj
treating agent, an increase in life of the treating agent and a ?%Ué%ogﬁ
10 in size of the apparatus can be attai ned as conpared with a conventi onal
treating process. This fact exerts a rel q‘tive effect in view of energy
cost. BRI EF DESCRI PTION OF THE DRAWNGS Fi"g.” 1 is a graph show ng a change
intreating 15 capability and a change in tenperature on heat generation,

dependi ng on a peals iy ensbhid'abt91%Bidd R A8 xnina Pl 8ogylric
oxi de and a basi’c copper carbonate. Fig. 2 1s a XRD chart of a mxture of a

cupric oxide apd £ RASIHL EARPChot BRI HrtaBhIRATR! 8adé oL UsBRb L hER
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention Wil be

described in nmyg,detgid c%%rg?g;aef Bﬁi-ai%‘oti‘%i HeeRE RV ARt EQPabliNg tgas

concentration i s represente % by volume url ess otherw se stated” 23 AUG

xhaust gas cort A A TReY o | S NG REE ST CREGE to Ak ) 6 5t 85 e

exhaust gas cont ai Al ng e rirde gas an

or ganonet al Lji o g%;é%gfoen ng\s%glla%%w%&g%l??gdand organonetal | i c gas contai ned

in the exhalst ‘gas as subje t eafed in the present invention are

as foll ows. The metalpfudride gas Inclydes:nf ot EXATPLeqsy ShELoSLEHE, Cotd,
alTiT g for exanple,

PH' and AsH' and the ‘organonkt asS includes; a conpound

represented by the .  chem.cal . f.ormla R, - wherein.R.represen n
al koxy 10 gr oupa,g% taﬁ]%yltlge}a&ul&gn%nvieﬁ%augr oﬁﬁgdrgg B%é%;ﬁn%graoﬁlg?&ﬁﬁl%

represents S e g LS Seigh S S 8H I ey papRBIEEE 3,70
oSSRt a0 A S om0 s AL ke Bens R hUg 0%
sem conduchrs B AP SFhIc U0 PR LRSS OFE ! RRISER LR 59,11
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 a value of a maximum peak intensity
15 at 28 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
20 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 organometallic gas through

25 a bed packed with the treating agent, thereby to treat

the exhaust gas at room temperature.



sem conductor factory at present. The concentration 20 after the dilution
vari es dependi ng on the sem conductor factory, but these gases a8 I?kgli@d y
diluted so that the concentration beconmes 5% by vol une or | ower. A? oug
alnmost all of the solid netal oxide and solid netal carbonate can be used
in the present invention, 25 preferred are those which are safely handl ed
and are cheap, the netal element of whith®is selected fromthe group 23 AUG
2005 - 7 consisting of Mn, Fe, Ni, Cu and Zn. A basic solid netal carbonate
is also included in hhe solid netal .car bﬁn%%e Thg tgmasci c.solid. netal
carbonate is a subst ARELTEPFREISRURF T A8 VThRF AT B yr R W ¥ EE v( o),
wherein Mrepresents _a tal element. The m xture qf .the solid tal oxide
And S0l d et apdoBly faRata iy e o SR (917 SETHIERA HETTe sans

ki nds of netal el err%nts, ana a conbi nation Oﬁr t.hose hav'bng glffere t ki nds
of metal el eneR¥9X186 TR ABALOLAD PRIBRPBES ARAFE JHUNECPIFREOL1H bl e
effect can be exerted in the _treatnent of the exhaust gas by using the
solid metal oxP¥édgnandopi §odddametaly GRIONYE ¢ IHIGHatIAN? as conpared with
the case of using them alone. 15 Another effect is as follows. That is,
when usi ng 3 t hEOBYPNE 1RBRAIL YcREBONHEEdal bRed TRRCLEIGrFFFHO vdlQfe Q1LY hi gher
than that in case of using the solid netal oxide alone and the tenperature
of the surfaced5AvBREKSUAB C@seaRfaius indadheR aane AsvocaHar@d pdatt ng t he
exhaust gas 20 through. To inhibit this heat generation, an inert conponent
can be added a3l&odrl BiPR§Tadasating R Y tife exad®d Ry capability is
also lowered as a matter of course. However, heat generation can be

i nhi bi ted whi | 8YReREBBtiLlAg effeche t BEauFARIchpPaBi treptingmrueneri 8§ by
mxing with the solid netal oxide. 23 AUG 2005 - 8 1In the treating process
of the present ipgy¥easeoAn life of the treating agent and a reduction

10 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 showing a change in treating
15 capability 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 mixture of a cupric oxide

and a basic copper carbonate in Example 22.

20 DETAILED DESCRIPTION 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.



t he packing container is packed with the treating agent. 1In this fﬂﬁ&’ 0

t hose made of netal such as iron and stainless steel may be usuaf y useg§ 5
In a conventional treating process using the solid netal carbonate, severe
heat generation occurs when an air is Lngroduced during the treatnent of

t he exhaust gas, which was dangerous. In the present invention, the
tenperature on heat generation caused by exposure to an 10 air can be
reduced to 800C or | &her ! exhiatisti gas§warsednam thiee prafRateeHg®thst whi ch
t he packing container is proof, by using the mxture of the solid netal

oxi de and sol refeesatocanbenhasstTges nénta Enbig t ke skrl towiRgimes@le and
solid netal 15 carbonate can be obtained by charging themin any ratio in
a m xer and nipyidig.dedgher anti/vel grgpoemebaldfict gas.sdThel metal lpdbbdet e can
be converted into the solid netal oxide by heating while controlling the

t enper at ur e angast amd. oPgehemabhylia gasi agntainedoint tire sexthalsretgds oxi de
20 to the solid netal carbonate is within a range from1l :0.2 to 1:5. The
vapor - sol i b coasasubgepalsi ltict pel T rnegweny/cth hhe ErEEENngLiventsiohn daret al

oxi de and solid netal carbonate from powders having a specific surface area
of 1 m/g or 2ashfghbswswhiTiie metprlehedr dde ddmvawnel udasenfdheyxaekleg
container is packed with the mxture in the formof powders, 23 AUG 2005 - 9
pressure | oss Ba€[ £BIEH, AGeH!, hary , adnd S H, | aild ehesoryanamebhdthkengaat an
outl et piping of the packing container, sonetines. Accordingly, the m xture
is preferably taedudabktefoivledanplig)t @ admpeaind ¢ epesiemyedrsynutizéi on, 5
pell etization and extrusion. The shape and size of the treating agent thus
nol ded are notnergehfli ¢alnllal K t Biikle P& DRER  SEREs &itEls SAH Ea 1 KKy be

sel ected according to the shape of the container wth which the treating
agent is ppo:keqrohp,caﬁeam/ﬁ?uegibeubbeamaiﬂj(nggﬁl@@@iéy afphideyl reeddpg agent
is too low, the strength of the nolded article may be | owered and the

nol ded articl eM seppedentd Gurioig Alhe wismh M NLaESe, Whefdpresents 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).

15 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

20 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,

25 ©preferred are thosewhich are safely handled and are cheap,

the metal element of which is selected from the group



a fixed container is packed with a treating agent having a |ow nolding
density, the weight is reduced and, therefore, 15 the vol une of t22a&UGR06he
exhaust gas per one container is |owered sonetinmes. To the contrary, when
the nmolding density is enhanced, the strength of the nolded article

i ncreases and the fixed contai ner can be gpcked with a |arge anount of the
treating agent. However, the exhaust 20 gas is not easily diffused into the
nol ded article, resulting in lowering of the treating capability.

Accordingly, thesfrkdingqdersihy ke, Pkef eeabhygadihusted within a range from
1.5to0 3.0 g/cm. In casg of nolding, a binder may be used. The kind 25 of

The binder i : ast | g ‘ -
bi nder s such as. et hycerTar ol 1S R Bip s b A MHEUFID .
EO' yvi nyl al COthé 80¢;q! ﬂ%gi‘”ESerHQ’EE? SHED @%sg@t £619k358¢a3Nd

entonite. According 10 the present 1nventors” study, nost preferred

Conbi nati on of SipRrECoiFad sih=CEnEacraBLbEsnr bRy thEL SRS C
Gz oce) (o« Eper L I B0aD (R ER LA Rt 5 8 3 AT s o
by hout ral i 2ing coppEPSANTAE BF WhpRa i TPRth TP ARCAAALIT Rebrdonat o
The noutral | zat FOREPBAER, BAY e 12 SOINBHE 14Tt WS E G Ebhper

carbonate of the, fine particles, the netal hydride gas and/ or .
organomet al | i ¢ k4845 @hfgtAd£1eMeHe e RRAUR CIPRI TN b Of  ehP 2% hdorieg
suitably. The particles of the basic copper carbonate are 20 preferably
t hose wherein tRéeT8PRABEeKiBASt AE BELAAr F1EPEALScl e det ernined by SEM

observation is 3 mor_|ower and the specific surface area is 20 n2/g or
hi gher. Onlt%he ot her FRRPTeFHIRE BeALIF Bpvexfarpfnghat 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.

15 Another effect is as follohs. —Thaf is; when 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'passing the exhaust gas

20 through.

To inhibit this heat generation, an inert component
can be added as a diluting agent. In that case, the
treating capability is also lowered as a matter of course.
However,heatgenerétioncénbeinhibitedwhileinhibiting

25 the treating capability from lowering by mixing with the

solid metal oxide.



powders of the basic copper carbonate or copper hydroxide 25 with heating
to a tenperature within a range from 230 to 400C can be used as the cupric
oxi de. The cupric oxide 23 AUG 2005 - 11 is preferably in the fofBEG 200%e
particles and those obtained by oxidizing the above-described basic copper
carbonates are suitably used. There can also be preferably used those
obt ai ned by oxidi zing portion of 5 the basic copper carbonate to convert
into the cupric oxide 1in the same manner as descri bed above. The particles

of the cupric oxide anetpecteraklivg ppeeeswsr et fe IhesbimBimie idhe
primary particle determ ned by SE& Oobservation is fun or lower and the 10

specific surfagge %%kiiigzgoﬂ_@éﬁnQE s Eﬂlﬁ;rke_d Wi nt BRebESE St i FPRRFENL . ,
carbonate. Accordingly, the mxture containing the cupric oxide and basic

copper carbonatyg, @ iéf&%s?}i OSSN £ mERK10Sud e e MIERRE ddig i ggret er  of

the primary particle 15 determ ned by SEM observation is 3 fun or |ower and

the specific C i / hi gher. In the sanme nanner as
Ssltréeﬁ Y B u%@a(h;?éflgsrﬁ1

descri bed above, the mxture Is p y used after nolding into a nol ded

article by granulatiqn, , gg&&gﬁ{f%éfmﬁoﬁﬁ é’ﬁc%%'sbégéggg?%éd% atio of

the cupric Oxide to the basic copper c ow. The

00 A0 bl MR, RS Ol NP AORRR o POl

can be determ ne N~ 't He" presen nsSi

A/ 2 d. w.th i h k I f th i id
A8 ves, 25 measied MUbALLOUSt el LRSI 4 AL B LS O e
f 38.6.,t.0.39.0 d k I B of the, basi b te |
e [1om 30 Sikeri0 8 sl el VAED gLl baslep Spber g bonele s
1 BreSe LB an s e T Yegehabia )0 ReBodaL RSl d o e

pref er abl ylérorgi(%. c5:an be reduced to 800°C or lower, which is lower than

the temperature 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

15 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, amixing ratio of the solid metal oxide

20 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

25 higher, which is preferred. However, when the packing

container is packed with themixture in the formof powders,



to 2 is preferred because the exhaust gas containing the netal hydride gas
and/ or organonetallic gas can be effectively treated. 10 By adj§ éhpg @%e
peak intensity ratio AAB within the above range, a sufficient c g ?

can be exerted in the treatnment of the | owconcentration exhaust gas as
conpared with the case of using the cupric oxide and basic copper carbonate
al one. Moreover, heat generation can be 15 _reduced on exposure to an air
after passing the exhaust gas through. Wen the peak intensity ratio
exceeds 8, the synergistic effect becones too lowto treat the exhaust gas
contai ning a |presomcenioasi oncoéashs aptathbydr adésg2d gasubiesorsuch
organonetallic gas and, therefore, the effect of the present invention can
not be exerteds Gladieimg hér anhand) etwipep inkyeo petake ipaicdnisid gon&biimed/,B i s

| ower than 0.2, the synergistic effect is also | owered and, noreover, high
fever arises isometiment @repbiaiyky i clen mdixtuald ds pasfierabllb ulskel exhaust
gas through, which is not preferred. The process of treating the exhaust gas

using the 23 AfFeP0hotrdildg ineat angragenhgohgebhe pyegeahulavdrmin,on wll be
descri bed bel ow. Like a conventional exanple, the process of supplying the

exhaust gas WpéElLdeptatlohhgnaackedubedns so as to enhance the capability
of treating the exhaust gas is also effective in the present invention,

however, this heatifg BhAgRSandeUd 8¢ thdlh rearligy s9sht ahdimtAsied i S€ tO
generation of particles froman insulating material. 10 In the present

invention, evefirdhs@sHdit e ExpalstitddBs RN AHIYN shalpVae@NGatd at i on
of the nmetal hydride gas and/or organonetallic gas, a high effect can be

obtained if the@Hausl] dased ad@sabthd HOUI e RAGKEd hebed ndla irReM

tenperature. 15 The "roomtenperature” used herein refers to the fact that

heat is not applidyf iicidly €rom iy LYES 0 pAbd S Wnt BaReAWige from O
to 40C in a usual state.

10 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 case where
a fixed container is packed with a treating agent having
a lowmolding density, the weight is reduced and, therefore,

15 the volume of treating the exhaust gas per one container‘
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

20 gas is not easily diffused into the molded article,
resulting in lowering of the treating capability.

Accordingly, the molding density is preferably
adjusted within a range from 1.5 to 3.0 g/cm’.
In case of molding, a binder may be used. The kind

25 of the binder is not specifically limited and there can

be used organic binders such as methylcellulose,



To carry out the treating process of the present invention, the ﬁggﬁfﬂw ed
may be a series of packed beds, 20 but it is preferred that a pF of
packed beds are arranged in parallel and are used alternatively as a packed
bed and a virgin bed in view of the opergfion such as displacement of the
treating agent. Wth respect to the exhaust gas to be released into 25 an
air after passing through the treating agent, the concentration of the

netal hydri de mgashylek 9f GEOPIELGdd | Carkd g8y 200P1 -alldoh@Rs asdusual Iy
reduced to 0.5 ppmor lower at an outlet of the packing container. In case

where a gas atjideganid afietdesicgadd Neht SO PASS] 4/d NBEhEOH edeat a
perm ssi bl e concentration (1 5 to 5 ppm at which the netal hydride gas and

or ganorretal |1 ¢ 9as Adediei R alistndidordBeh Do R pesesk | feapn déstand, as a
result, the gas was detected, the used treating agent mnust be quickly

replaced by a newdseal imAGeRtion B8 PROCESSIPmd TN beibRIahlesQU et gas

i ncludes, 10 Tor exanple, gas chromatograph, detecting tube, and gas

detector, and Ay, PracassHLel pe %‘S@&hbiﬂhé %Psﬁr&ééf'i/@%if?&'e ¥hgn the

metal hydride gas or organonetallic gas Is detected t he concentration

| ower than the Hﬂﬂésé@éﬁ??zcoﬁﬁ%ﬁﬂé on in the outlet 15 gas, the netal
t

hydri de gas or organone ic gas in the exhaust gas is calculated in terns

of 100% and a val ue Trﬁ%@p%ﬁe‘%y%ﬁ%ﬁ%%é nteqy at g aypunt of the gases

by a capacity of the e treating agent 1s taken as a

5L P R TS, O A LSl

of the treatingagen ating capt rwerg The

anount of the teglgagu%a 18 bfs p 5&/%&3}%, t he packed bed is

represented by a space velocity ( ] as an index which shows a
proportio

ProRT Ll 0t e TR bl RpoBEA AT, RTRERE, O e packed bec
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

15 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 are
20 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.
On the other hand, those obtained by oxidizing
powders of the basic copper carbonate or copper hydroxide

25 with heating to a temperature within a range from 230 to

400°C can be used as the cupric oxide. The cupric oxide



the treating agent. The smaller this SV value, the higher the nunerical
value of the treating capability becomes. It is required to increase the
size of the packing container for treating 5 agent so as to r educ® Alife 2043
value. In that case, the workability on carriage or displacenent tends to
become inferior. To the contrary, when %ge_sv val ue is increased, the
treating agent tends to be leaked in a short time without 10 treating the
exhaust gas conpletely. Therefore, when using the treating agent for the

i ndustrial pur @esis_fekrarhglgieihr eflel ot #linkhpaP¥ivdlese and ihidsa range
from10 to 1000 [ , and preferably from 30 to 500 [H']. 15 As descri bed

above, the m xageslaadt B¢ §Qllﬁ(12'f?x%;a|theoébgeeaags%@ﬂb@dmta%'lcc@rotiﬁﬂﬁte is
capabl e of exerting a treating effect by reacting with the exhaust gas

containing a 'BWrSQHSEEEV kaogu%ab'i? nekal. hyderdec8asa1apaher
organonetal lic gas 1n the packed bed”or container, 20 thereby to fix the

metal - componen gee{ramfrug.&e@ sz.teh%b £HLHEH By0b 13 30k otk i de and

solid metal carbona oW ng es an Conpa ive es

artner it bR PLESERc NN P LolcRNR. PR iine Clg@@g%vpg 1,25 1

Part of a cupric oxi a specitic surface area of was n xed

wth 1 part of %g gg gaggp&?bﬁé’i{ AQGd%gg§1bggi6 bg@r bonate having a specific

surface area o m Xin the m Xt ure was

pelletized into %h ndg}__gg%lggb gt tngvhpgriﬁsbgﬁfig a§eng§8>fe§, usi ng

a tabl et machi ne to reat ng agen ensi was 2.2

g/cm. The spegjfic surface ga of thetr a ng nt th ded was 45
Ebbse, Bl rRTR FhE aTms Er F kb Bl

m/g. A stainléess ste h inner |arre and a

| th of 200 ) ked th 40 cc. of this._t t t 0.Th
siergne Sas (Si Hg}eﬁ"glggé g}’eé\gMgﬁ?SFEVBElOPr élﬁfédr"%ZQIrgﬁ &%g-ga\ﬁ fFhe ﬁgl i 3m

0,
gas to prepar esoegl/ 1¥ surface area is 20 m*/g or higher, like the basic

copper carbonate.

Accordingly, the mixture containing the cupric
oxide and basic copper carbonate as the main component
may be those wherein the diameter of the primary particle

15 determined by SEM observation is 3 um or lower and the
s‘pecific surface area is 20 m’/g or higher. In the same
manner as described above, the mixture is preferably used
after molding into a molded article by granulation,
pelletization and extrusion.

20 The mixing 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

25 measured, with a proviso that a peak value A of the cupric

oxide is a value of a maximum peak intensity at 28 within



vol une of a silane-containing gas, which was passed through the colum (SV
value = 100 [H'']) at room tenperature at a flowrate of 67 cc/mnute and
the 15 concentration of the silane gas was anal yzed at an outlet 2HAU& 2005
packed bed. The anal ysis was conducted by using a gas chromat ograph
(GC-3000, manufactured by Hitachi Corp.), ..equi pped with a photoi oni zation
detector (PID). A separation colum is Iggrépak- P(r) and a detection |imt
20 of silane is 0.5 ppm The integrated anount of a pure silane gas

penetrated when LhRqRagksH 3G @t bOL 0 UIHF Al pah k a1 X EL8ESt Be HPUR Y@S
determ ned and the volune of the pure silane gas passed through one liter

of the treati n%ﬁ%@}t carbiRR Ak 8Naaga Pul F &AL Nh CARAPIdddW iri/dasi¥dp 1S

apparent fromt results shown in Table 1, the treating agent 23 2005

- 17 showed aahi gtbt ealh%rpga claﬁ@élf & ﬁ{\}erté gje]tséelane gas was detected
u t , an

m S _
at the outlet, tthe co was put ged w his treating agent was

taken out on a stalghesfesheeboRe! | fenfoReAnaHBtAliO hatlity Sinie

tenperature of the surface nmeasur e using an 1nfrare di ati on

h 5 X 5 , f b |
her et et (L EuMCkne AR e AC WSO R G e gy
e bbbl B T ko, oWl ph S UIP A 500 Das

copper car bonat& In‘a mxifdg rat € results

are shown in Table.l1l. EX les,4 10 9 The pner_.as. in le 1
was repeat ed, g)?cépfs R%%fer?ﬁ%égcﬁqadlsr%t%g’fa %&P%@an %ol ?Jaﬁ‘gE)ét:t}?n%onate
were mxed in a mxing. ratio shovxg in gabggol 'ngligceaof the. m xture of
the cupric oxi et BELF IR oPpBr2 {BHNAFE2TOFRE2F &85 FB5aFE RGN i n Tabl e

1. 20 Exanpl es tg .12 The sa manner as in Exanple 1 was repeated, except
that the degr e@jf%fec%ﬁv@tliyo%'r r{eﬁ% subj ect gas to be treated

10 By adjusting the peak intensity ratio A/Bwithin 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
copper carbonate alone. Moreover, heat generation can be

15 reduced on exposuré to an air after 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 concentration of the metal hydride

20 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

25 the exhaust gas through, which is not preferred.

The process of treating the exhaust gas using the



with the heliumgas was changed as shown in Table 1. As is apparent fromthe
results shown in Table 1, 25 the treating agent exerted a high treating
capability. Exanples 13 to 18 23 AUG 2005 - 18 The same nanner BAYG 2005
Exanple 1 was repeated, except that the subject gas to be treated is
conposed of conponents shown in Table 2.,,As is apparent fromthe results
shown in Table 2, the treating agent exerted a 5 high treating capability.
Exanple 19 1 Part of a cupric oxide having a specific surface area of 53

mM /g was nm xed tWelat ihgoagenefo A thespLesOppemverdiitanate 1 vy ideg o ispati fi c
surface area of 38 mM/g. To 10 the mxture, 0.3 part of water and 0.02 part
of net hyl cel | ulbeyewyer e added, followed by granulation to formparticles in
size of 3 to 5 mt+ and further drying at 100C. In the same nanner as in

Exanple 1, except thatjkeha cbavien®abnad 28Qfiplle)usher preised oys used, the
exhaust gas was treated. As is apparent fromthe results shown in Table 2,

the treating ageph195%d ¢%he? Hndfsit! @pld Wh AP Mg e dRIe Aed 0 26 20
The sane cupric oOxi de and basi c copper carbonate as "those in Exanple 1 were

m xed in an; opii,0Ral by Eﬂﬁﬁﬁégftﬁétéé’pagﬁliﬁ & Q%ﬁiﬂt{)%r@_éﬁi%t of

i of water were added. Then, The m xture was

bentonite and 35% by weight _ _
extruded by usigig @5dpks REtHE &LHEvAaY Rile NbhFehtt AP HRIwefer, S MM

. g :E agréé’éﬁ"%.
and dried at 120C to obtain a treating agent. This treating agent was
anal yzed by XRRp33 ﬁQQt%HﬁEES%foégss( A Y Q}ﬁe?g?ai‘b's@aﬂd fqlfb@s peak

intensity ratio A/ B was sured, w a proviso that a peak value A of
e e o, 9o B350 Wi BRI I o L
is a value of g maximym :

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 but it is preferred that a plurality of packed beds are
arranded 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 agent.

With 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



peak intensity at 26 within a range from31.1 to 31.50. Each peak intensity
ratio is shown in Table 3. The sane manner as in Exanple 1 was repeated
except that a stainless steel columm having an inner dianeter ofzﬁﬁUﬁﬂo%b
and a length of 200 nm was packed with 40 cc of this treating agent. The
results are shown in Table 3. As the tre?%ing capability, a treating
capability value per volunme (L/L) and a“treating capability val ue per

wei ght (L/kg) were 15 shown. As shown in Table 3, any of the treating agents

exerted a highghteati 8guSPPRYddideq Ad & A ighh B! Wk aReak bRlkaRs Ly
ratio and a treating capabllity value, and a peak intensity ratio and a

tenper ature ongheg} 9606k LLOR-ARYSEE DY exposure to 20 an air are shown in
Fig. 1. A XRD 8Earteo§ E&ah%ngZZ ?s rshown in Fig. 2. Conparative Exanple 1

and 2 The treating aggni Sm%&nﬁéﬁ% %ft”‘i‘:‘il;eb%u%ﬁe_rt“@ifnﬂagt gﬁgﬁg&iﬂq} copper

carbonate al one (Conparative 25 or cupric oxi

Co ti jn_t . J I 6,
cval at od i n tFenEanReh:l Raii R I5 et R Rt AR AT

h in Tabl e 3. [ Yoyl [

Bcarpl o 1. ofcom R Thali ok e AR PRyde ke cak gkl T ARRRIT 82 L

id 5 din_th ti Ex I : t t t ed.
A i's appar ent STPomt HES FERLTTAL SHWRAth Brasneared REtE Bk f33 838 o are
inferi int ti ility to t i Ex | .. Co ti
et on 10 S8 PR REnEL it 8 e LSRR U R T S TR e
treating agent wa obtaineg fronl%he aoéid met al car?onate used in the
respective ExalPfEsPEl RECKIRer ERAATEY B¥s? NBY FFEaF&8Y9 A9°PE -apparent from
the results shown in_Table 5, the treatin ents are inferior in treating
15 capability to t helPRIIRGSIR ‘Bﬂﬂ?‘ggnﬂ?aﬁﬁ o4 t@ﬁ?e?‘f}ggufiﬁi’t' t he

surface of alnpst all of the treatin .
10 rT?or example, gas cC romé{ograph, 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 cpncentration in the outlet

15 gas, the metal hydridé gaé 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

20 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

25 amount of the exhaust gas passed through the packed bed

for one hour based on the capacity of the bed packed with



agents becane red hot on exposure to an air after the treatnment. 23 AUG
2005 - 21 ml1 C YO i UQOOOOOOOOOOOO p ~ C rCcocoOM ntoOnnco . a
C7TMNVMWMNNNMW E ma) ho mNc t' JV(0O) COr C) COMX o N m JVNNNCONNNEMNE POy  F
U y0+CNCOc oWCOCOMMCOCoCO YO 00000000000V (7 0 DO m O y000000000000
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the treating agent.

The smaller this SV value, the higher the numerical
value of the treating capability becomes. It is required
to increase the size of the packing container for treating

5 agent so as to reduce the SV value. In 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

10 treating the exhaust gas completely.

Therefore, when using the treating agent for the
industrial purpose, it is desired to treat at the SV value
within a range from 10 to 1000 [H™'], and preferably from
30 to 500 [H™'].

15 As described above, the mixture of the solid metal
oxide 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,

20 thereby to fix the metal component on the surface of the
mixture of the solid metal oxide and solid metal carbonate.

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

25 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’/qg.

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
5 density was 2.2 g/cm’.

The specific surface area of the treating 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.

10 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

15 concentration bf the silané gaé was-anaiyzed at an outlét
of a packed bed. The analysis was conducted by using a
gas chromatograph (GC-3000, manufactured by Hitachi
Corp.) equipped with a photoionization detectqr (PID).
A separation column is Porapak-P® and a detection limit

20 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 of the treating agent

25 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 éapability.

After the silane gas was detected at the outlet, the
column was purged with N, and this treating agent was taken
out on a stainless steel pallet. On heat 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
that 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 are shown in Table 1.

Examples 10 to 12

The same manner as in Example 1 was repeated, except
that the degree of dilution of the subject 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

NZ2c 0 E0O m E nDUOOUOUOWOOU LUU '2 UUUZnU - x p OWN

O CL ENMI[7cDFNC)ON'm LI WO0) m H 23 AUG 2005 22 mC O ca 00000000 m
23 AUG 2005
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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 from 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 granulated was used, the exhaust gas
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 optionaily 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 cupric oxide is a value of a maximum peak intensity
at 26 within a range from Bé.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 1length 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 ratio 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

0o -~

23 AUG 2005
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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
5 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
10 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
15 capability to the respective Examples. It was also
observed that the surface of almost all of the treating
agents became red hot on exposure to an air after the

treatment.



%h%@‘?mé 2U

E O--NO U CO CNNNNN

A 0 XLP bX

0 CL UnCOONONCol nc] JNC ) VW' CONNN ON C* COCOCOCOWNNCOCO CD 0000000000 U AU 0

0 7N a)a)00000a)0 NO nC CC C C CC C C N MINNNOOt Ot 9N O 00" NNN

NOOOOOOOOOO OEOO0000000 Cr02:2:2222 Z W >.

0

21

09¢ L 8y | SUE|ISOUON [ 38[qB] Ly L/L | £0D%HO)ND ond ¢l
0G¢ 9¢ 1’0 | SUB|ISOUC | 18198 | Ly i/ [*00%(HOXND ondo bl
06¢ 0¢ €0 | eue|iIsSOUON | 1s8jqe | Ly L/L |2OO%HO)ND ono 0l
00¢ €¢ 8'0 | ouejisouoly | 3I8jqe | A4 ve £00HO)N oz 6
0S¢ 8¢ 8'0 | eue|isouoN | 3I8|qB L 0¢l ¢/1  |E00¥HO)ND ¢OYN 8
06¢ 6¢ 80 | eue|isOuol | 18jqe | 001 G/0/1 tOOUN ¢QUN L
0€¢ LE 80 | Suejisouoly | 1ejqe] é8 G/l EOOUN £0zed 9
00¢ 8l 80 | eue|lsouol | 318jqe| 0¢ ¢/l £OO!N O!N g
09¢ ¥4 8'0 | ouejisouoly | 1ejqe] ve L1 t00ovZ o 14
08¢ 6¢ 8'0 | ouejisouoly | 18jqe] Ly ¢/L  [EOOZHOXND 0ond £
00v 9¢ 80 | oue|isouoly | 318|qe] Ly €0/1 [tOOY(HO)XND ondo 4
oLy 14> 80 | Sue|iSOUoly | 31e|qe] A% L/L |f00%HO)ND ond L
Do /7 .oﬁ_wo sed jo swepN| edeyg mmwr“tm“m Qmw\_M; g eioq.se v Spo
uonjelsuad fupqedes| seD oypeds | Aq %) [E}8W pilog | [e3sW pliog ojdwexg
EMWMM%_(“@P auneedl 0 uwwwﬂwﬂummmgmmo a|oIHe pap|ol mm__uxm_g_)_ juauodwoo urep

I 8iqel




ﬁ%HﬁUUU

A

8

~I NCl ~nCOW >( d

OC +

22

N. ~ nD4Cof co" Mm ~'

-OOEO C Q00000000 OmM 77777777

U Nv

09¢ 9¢ 8'0 | eue|iSOUON JE[nUBIY Ly L/l €00(HO)ZND ond 6l
8pupAy
o¢l 8l 80 wnulwe 18198 | Ly L/l €00%HO)2ND ono 8l
[AyreuwnQ
. auejls . : |
091 Le 80 | Axoypewn | ¥198L Ly /L [800%(HO)ND ona Ll
09¢ &¢ 80 sueulisy | 39iqB| Ly L/l €00Z(HO)2NO ond 9l
00¢ 0¢ 80 sulydsoyq | 3e|qe |, Ly L/l 800%(HO)ZND 0ond Gl
00¢ 9¢ 80 suisly 91qe L Ly L/l £0D%HO)ND ond vl
08¢ Ll 80 sue|Isig 9|qe | Ly L/1 nOONAIOvN:O ond gl
(% B/ ueel oy
Do Va '0u0o | sed jo swepN| edeys | eoepns (y3iem g ejeUOq4ED \/ @pixo
uonessusd ’ |ereWl pljog | [e1sW pljog
o U Ajjiqedes| SED oytoedg | Aq 9) s|dwexy
¥eay to Junest | pejesay oq onel
sinjeladwe | 03 300lgns se sen g[onJe pap|oN mc._x_s_ jusuodwoo utey

C6 mNEMmMC
0 a dma~ d aar.dN pEW O WNNNNNNNO W x O xUX W W 23 AUG 2005 -

0000000 L s ~ UCL CN aN VGa0InO D

Op vat EC)COyltvvvvLU

y QOOOONcor -

¢ ®lgel




N N
Bt t u

R

7

. - NNVi&) 00N

ym CANC')

HHHHHHHHH m O C oot o'

23

Maaaaaaaa A C

X
092 6L | €2 | 80 |®uesouop | 7T 0§ - - ono .m&ow
00¢ ¥4 Ge 8'0 [ SuE|isOUON 1e 6y 68'L [t0D%(HOXND| ONO 9¢
2% £¢ 8¢ 8’0 | suejisouon ¢ LY €09 |E0D%(HOXND| OND 14
0LE L2 [4> 80 | Sue[isouol ¢ 214 Gy'c  [20D%HO)XND| ONO 147
0c¥ £e 0}4 8'0 | eue|isouolN 4 1474 £6'0 |tOOHO)XNO| OND £¢
00§ GE [4% 80 [ euejisouol 4 197 8L0 [t00Z(HO)NO| ONO 12
066 G¢ 0t 80 | eue|lsouol 1e oY b¥’0  [F00%HO)ZND| OND ¥4
G6L 6l £¢ 80 [ Ssue|isouol (4 6¢ 10 |®OO(HO)XNO| OnO m_amcwmxm
. . I3
0091 91 61 80 | duejilsouoy | 0¢ Ame v - E00%(HO)ND| - dwon)
: w
(%) (2uo/3) ¢ y epixo
o /7 | 1/7 | ouoo |ses jo swen %ﬂmcm_u LN M__MM_ g ejeuoqIed erow | 2ldwex3
uonesouad seq sur eoeLINS X |B¥SW pljog ‘dwon
IPION Asuaul PlloS
1eay uo oljioedg eod pue
ainjesadws | Aljiqedes pejealy aq (uoisnuyxa) Heed d ajdwexy
Suneed| 0} 108fgns se sen a|olye pap|oi Qyx usuoduios uley

y~0, GO000C000 O QU N N NNNNNNNNNN 0aCCCCCCCCC y4- NNNNt 6NNNN N ON

EOcOm FmbDT+ CL\OVc)to7coNc7 mfO J N a
NNOOO0O00000 E000000000

£ elqel




‘00

CN>T1IHIT

m

24

‘a E EMW! ncOrmpO U x w tD 23 AUG 2005

c a

Q1llrirriir ~ L

001 gl | 80 |sueusouow | 3siqel | g - - 2QuZ L
ov ¢ | 80 |suensouow | saideL | €5 - - f0UV oL
0g 1 8L | g0 |euepsouow | 3eiqeL | €5 - - 20Ul 6
081 pL | g0 |euensouow | 3eiqeL | €5 - - £072 8
091 Gl | so |euensouow | jeiqel | g - - OIN L
o £ g0 | oueysouop | 3ei9eL | €g - - 0l 9
09 p 1’0 | oueysouow | 101l | g5 - - ono G
081 L | g0 |oeuensouow | jeiqel | €5 - - ono y
ove 0z | 80 |oeuepsouon | 3oL | g - - ono £
9 4/ W ease
s || s s | | i | | X\
: Kyigedeo| SeDH oyioadg | Aq y) .
EBY U0 B | 9 teaa) pejeaJ] oq ole. dwon
injedsdwe | 01 1080qns se sen a[oIUe pPSpoN U Juauodwon e

\

a+ Q EUUUUOOUUO ~' KUUUIzgN O

wMCOL mx +

a)

y slqel




25

00¢1 Gl 80 | sue|lsouociy | 39|98 Gt - ¢00%(HO)ZIN - Ll

0¢ 0 8'0 | Sue|iSOUON | 33|qe] 14 - t00®D - 91
0081 Ll 80 | SuB|ISOUON | 33|98 16 - COOUN - Gl
00L 1A 80 | SUEB|ISOUO | 33|98 8¢ - tEOOIN - 1A
009 91 80 | Sue|isouo | 39|qe] ay - toouz - gl
00L1 14 80 | Sue|isoUuoly | 18|qe 8e - £00Z(HOXND - gl

(%) M\NE Ly
O, "ou0o |sed jo sweN| adeys | soepns 8 sjeuoqieo v spixe
JY3Iam
uonjedausd >u__ﬂ_n\m|_amo sen oy00dg A>£n % [B32W pllOog | [BISW PIOG | gjdiuexy
jeay uo Sur ‘dwo)
dwej Hhesil peyesly °oq 3jo1e psp|o ohed Jusuodwoa uje
S4N3B4e 0} 309[gns se sen e PP Supxan 'eW

y OJO 0000 OO0 L arCQONNCLC EoOmha TO

a H U yN cOaVaDWOD y(~ 000000 0 U 00 0 0 000000 N ypCOGRGHERpge™

25 0 C

NO m J

H 23 AUG 2005 -
dON N N

G olqeL




000000 NEo00OOOO UZ O ayiNNNO a O a)UO N Cco co co NLo nV' Na'
O-L 'x" ~ ~1IIll1 Q3 nmO (D OO0 E -
23 AUG 2005
- 26 -
What is claimed is:
1. An agent for treating an exhaust gas, comprising a mixture of a solid

metal oxide and a solid metal carbonate as a main component, the metal of the oxide
being éelected from the group of metal elements consisting of Cu, Li, Ni, Fe, Mn and
Zn, and the metal of the carbonate being selected from the group of metal elements
consisting of Min, Ni, Cu and Zn, said agent being made of a molded article obtained
by granulation, pelletization or extrusion of the mixture wherein the molded article

has a solid density within the range of 1.5 to 3.0 gicm®.

2. The agent according to claim 1, wherein the temperature on 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.

3. The agent according to claim 1, 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.

4 An agent for treating an exhaust gas, comprising a mixiure of a cupric
oxide and a basic coppar carbonate s 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 26 within a range from 38.6 to 39.0° is A (cupric oxide)
and a value of a maximum peak intensity at 26 within a range from 31.1 10 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 wherein the molded

article has a solid density within the range of 1.5 to 3.0 glcm®.

5. The agent according to claim 4, wherein the peak intensity ratio A/B is

within a range from 0.3 to 3.

6. The agent according {c claim 5, wherein the peek intensity ratio A/B is

m
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23 AUG 2005 - 26 What is clainmed is: 1. An agent for treating an exhaust
gas, conprising a mixture of a solid netal oxide and a solid net#&AUG 2005
carbonate as a main conponent, the nmetal of the oxide being selected from
the group of netal elenents consisting of Cu, Li, Ni, Fe, M and Zn, and

the netal of the carbonate being selgcl7eq fromthe group of netal elenents
consisting of Mh, Ni, Cu and Zn, said ‘dgent being made of a nolded article

obtained by granulation, pelletization or extrusion of the m xture wherein
t he nol dedhiara raige froes0.& t9dd.i d density within the range of 1.5 to 3.0
g/cnB. 2. The agent according to claim1, wherein the tenperature on heat
generation caused on exposure of the agent to an air after passing the

exhaust gas thro o C ar i Q . rf.ac
t enper atﬁ're of thzgggeyr%ﬁ t ggg&?mégs 158%%& gc\gb%@ﬁg ?lgh?ltg?i (;E’nf%fpfﬁﬁnh%rb’/gaﬁﬁ(ge

speci f i cofsthefraxeurar&ahefcuphe oxild, ithe besialcoppedeartidrats chndl threebaktucaobiteat e,
and the m xture of the solid nmetal oxide and the solid netal carbonate is 1
n2 /g orCYRrgherideandaheiasit CorRertGasaensig las WRIMUSwWegas, conprising a

m xture of a cupric oxide and a basic copper carbonate as a nmai n conponent,
said m xture having a peak intensity ratio ABwthin a range fromO0.2 to 8

with a pgovi so th@heagent Hecatiry to@AiuNMvaeaknianéisid Yudsce Brad bhing a
range from38.6 to 35.0 is A (cupric oxide) _ _
mixture of the cupric oxide, the basic copper carbonate, and the mixture of the cupric

oxide and the basic copper carbonate is 20 m? /g or higher.

S. The agent according to claim 4, 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”.

10. The agent according to claim 4, wherein a copper oxide obtained by
oxidizing the basic copper carbonate or a copper hydroxide with heating is used as

the cupric oxide.

1. The agent according to claim 4, 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.

12. A process of treating an exhaust gas, which comprises packing a
packing container with a treating agent comprising a mixture of a2 solid metal oxide
and a solid metal carbonate as a main component, and passing the exhaust gas
containing @ metal hydride gas and/or an organometallic gas through a bed packed
with the treating agent, thereby to treat the exhaust gas at roorn temperature wherein

the treating agent has a solid density within the range of 1.5 to 3.0 glcm”.

13. The process according to claim 12, wherein the treating agent comprises
& mixture of a solid metal oxide and & solid metal carbonate as a main component,

the metal of the oxide being selected from ithe group of metal elements consisting of



and a value of a maxi mum peak intensity at 20 within a range from31.1 to
31.5is B (basic copper carbonate) in XRD, said agent being nade of a

mol ded article obtained by granul ation, pelletization or extrusi @3 AJGeRes
m xture wherein the nolded article has a solid density within the range of
1.5to 3.0 g/cnB. 5. The agent according to claim4, wherein the peak
intensity ratio ABis wthin a range From 0.3 to 3. The agent according to
claim5, wherein the peak intensity raffo"A/B is 23 AUG 2005 - 27 within a
range fromO0.5 to 2. 7. The agent according to claim4, wherein a dianeter
of a pri @ar \yipdir FiegMn aod Zh@nxﬂith&uneiabfcfﬁrhmcamﬁacte orirgeselebhediaghehe opper

carbonate, and the m xture of the gm i de %d t he, basi c cogﬁ{});
car bonat 894 §' mek?! ¢lglents Sonﬁ'ﬁié”%& n, ‘c MY L0 SBIT RRUNO RRBPIASING
speci fi c.siid gce b g YridiBe té’?ﬁéb%fgpémﬁhﬁorfig%nbgz@ﬁerﬁgr e;thGsiBADE thesOPPer

carbonate,” and the mxture o oxl de an asi c copper

car bonat mixtur@d0 n2 /g or higher. 9. The agent according to claim4, wherein
a solid density of the nolded article obtained by granul ation,
pelletization or extrusion is within a range froml1l.5to 3.0 g/cnB. 10. The

agent acqarding t 91 BLLAs o0BKEN1A RARREY I LS, Bl BBtk BenPuilhAids

t he basi c copper carbonate or a co use

t he cupr eamipxiréect d tolid hretageitic acwios dohg n’ﬁe)abct@dbmméte vhermiain beaponent,
generation caused on .  exposure of the agent to an air after 2Eassi ng the

exhaust §a¥ WW%@HEY’H@ aa@@@h IntenSIBOGR CofVE WiBIN £ iobes 0BT Ohio 8 wile

conpr el Sk % PEER st SO RER ten B <A Sgefe sty a
mxture gf @ 1§9{ éb;m%t@hdé’)xérﬁj@a e &1 é%bﬁw@h@e%@h%&%i% Witz

conponent, and pa55| ng the exhaust gas containing a netal hydride gas
and/ or arsrmegﬁnmréﬂ dl toi 3:1 Qass BHb@ﬂ@i‘C@ﬂﬁd:aﬁa@Kéd’) InXRD t9eed egeat beiggagent ,

er by b0 80 0ROl AR SRS LS00 e 0 1520 0

process afg@kding to claim 12, wherein the treating agent conprises a
m xture of a solid netal oxide and a solid netal carbonate as a main
conponent. the netal of the oxide being selected fromthe group of netal

el ement s gonsi sti ﬁgweoéro%ésé‘ggcgr%%% 1o g% %bt wierel th&g?mggp@ﬁpc@am%@qnt he

metal of the carbonate bern |'ec grou ment's
consi st i trge ekhadnst didis |s@1rr@ma€l RAiri deag @k telmtam@oagmtgm;pr@nsmd@ offzsaSii| ded
article gl R %9 A A O PEh re A i baS e R hy I chemical

formula RyMHy (wherein R represents an alkoxy group, an alkyl group, a vinyl group

or @ pheny! group; M represents Si or Al; x represents 1 tc 4, y represents an integer

of 0 to 3, and x+y=4 when M is 8i; and x represents 1 to 3, y represents an integer of

0 1o 2, and x+y=3 when M is Al).

16. The process according o claim 12, wherein & concentration of the metal
hydride gas and/or organometallic gas contained in the exhaust gas is 5 % by
volume or lower.

17. The process according to claim 12, wherein e flow rate of the exhaust .
oas 1o be passed through the packed bed is within a range from 10 to 1000 at

value of SV [H].

18. The process according io claim 12, wherein the trealing egent



m xture. 14. The process according to claim12, wherein the treating agent
conprises a mxture of a solid netal oxide and a solid netal carbonate as a
mai n conponent, said nixture having a peak intensity ratio A/ B w28 UG 2005
range fromO0.2 to 8 with a proviso that a value of a maxi num peak intensity
at 20 within a range from38.6 to 39.0 is A (cupric oxide) and a value of a
maxi mum peak intensity at 20 within a _range from31.1 to 31.5 is B (basic
copper carbonate) in XRD, said agent bglng made of a nolded article
obt ai ned by granul ation, pelletization or extrusion of the mxture. 15. The
process &EOPHAG HO myKiarenol the sl ®iere thececanp dne APli¢ 1Rtal erY@ONAle ahihe

S, st CelpitFe s SRk e R SR bR P PRV B P BN, B

t he chenugqh;eégqngkgwﬁghhyNémherein R represents an al koxy group, an al kyl
group, a vinyl group or a phenyl group; R/'I represents Si or Al; X
represents 1 to 4, y represents an integer of 0 to 3; and x+y=4 when Mis
Si; and X represents 1 to 3, y represents an integer of 0 to 2, and x+y=3
when Mis Al). 16. The process according to claim 12, wherein a
concentration of the netal hydride gas and/or organonetallic gas contained
in the exhaust gas is 5 % by volune or |lower. 17. The process according to
claim12, wherein a flow rate of the exhaust gas to be passed through the
packed bed is within a range from 10 to 1000 at a value of SV[H ). 1 B
The process according to claim12, wherein the treating agent 23 AUG 2005 29
conprising the mxture of the solid netal oxide and the solid netal
carbonate as the nmmin conponent is capable of reducing the concentration of
any silane exhaust gas to at least 0.5 ppmor |ower.



