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COVPCSI TI ON CONTAI NI NG SUCH ZEQOLI TE- CONTAI NI NG COMPOSI TION 5 The present

i nvention relates to an adsorptive conposition which can adsorb and renove
unpl easant odors and/or noxi ous conponents (hereinafter referred to as
odorous conponents) in a gas to be treatedj.and also 10 relates to an
adsor ptive deconposition conposition which can not only adsorb odorous
conponents fromthe gas ZEOLETESCORTAININGAADSORPTIVEL COMPOSIT TN Or bat es

desorbed therefrom by hegNDr&0SORPRIVENDECOMPOSITION COMPOSAITION adsorb and -
renove odor ous conponGONTAININGOSBEHUZEPDITE-CONTATNINGS SALTON | vat ed

carbon, zeolite, silica gel, alumna, etc. have been used. t hods of
deconposi ng odorous gases by an oxi dative deconposition catal yst have been
wi dely enp oyed. 20 Japanese Patent Public D sclosure No.

53- 109874 "di scl oses an apparatus for treatnment of odorous gases which
conpri ses an adsor berfhetpresestcipuphéion nddeitBisngosadh agsoaptdve a

catal yst for %rﬂ%éi’@i&ﬂ%%%%aﬁf ﬁabeﬁs aﬂaoiaab% ﬁﬁ%%la%rﬂ‘tr Yadhe

adsorbent in the regeneration his reference teaches a
. single |ayer YN KicusconRAREDLE khﬁﬁ%ﬁaaagar gederysd $c&sal yst, a
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conpri ses 35 thewmafraniby heataregeneystieupported thereon. Comonly

assi gned Japanese Patent Application Nos. 1-270223, 1-282850 and 2-89824

di scl ose an adsorptive deconposition deodorizer which conprises a sepiolite
and cat allyst supporté@lt%%¢%bnt° adsorb and remove odorous components

in a gaseous phase, adsorbents such as activated carbon,
zeolite, silica gel, alumina, etc. have been used. Methods
of decomposing odorous gases by an oxidative decomposition

_ catalyst have been widely employed.

20 - Japanese Patent Public Disclosure No. 53-109874
discloses an apparatus for treatment of odorous gases which
comprises an adsorbent which is capable of adsorbing such
gases and a catalyst for oxidative combustion of those
adsorbates desorbed from the adsorbent in the regeneration

25 thereof. This reference teaches a single layer obtained by
sufficiently mixing an adsorbent and a catalyst, a layer in
which adsorbent and catalyst layers are stacked alternately,
and a filled layer of an adsorbent on which a catalyst metal
is deposited to exhibit both activities of adsorption and

30 catalytic oxidation. The reference teaches that adsorbents
such as activated carbon, activated alumina, silica gel and
Zeolite can be used.

Commonly assigned Japanese Patent Application Nos.
1-299533 and 2-89825 disclose an adsorbent which comprises
35 a sepiolite and a catalyst supported thereon. Commonly
| assigned Japanese Patent Application Nos. 1-270223, 1-282850
and 2-89824 disclose an adsorptive decomposition deodorizer
which comprises a sepiolite and catalyst supported thereon.
The inventions in accordance with the earlier applications



The inventions in accordance with the earlier applications have many
advant ages such that they preclude any danger of ignition at regeneration,
and exhi bit excellent adsorptivity and durability, and ease of
regeneration. Conmonly assigned Japanese Patent Application No. 2-169330
di scl oses a porous 5 sepiolite which has-gan inproved resistance to water
that it will not peptize by soaking it in water and an i nproved resistance
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desorption. Therefore, I'S I'nvention | des an ent conpri ses
a sepiolite &idtha timqqreti%m@mﬂziémf@ is suitable for many purposes

15 which vary from large scale treatments such as removal
of noxious gases exhausted from factories to small scale
treatments such as the removal of odorous gases in a storage
compartment of a refrigerator. 1In order to adapt said
adsorption decomposition deodorizer to more various applica-
20 tions, deodorizers having a higher performance are needed.
A deodorizer having a larger adsorption rate and adsorption
capacity can make the equipment smaller, and an adsorptive
decomposition deodorizer which can be regenerated in situ
o without being taken out of the equipment is able to enlarge
~ 25 the degree of freedom with respect to the design of equipment.

As a result of further studying improvements in the
adsorptive decomposition deodorizer in accordance with the
earlier application, we found that the addition of a zeolite

30 to a sepiolite exhibits a great improvement in adsorption
and desorption. . '

- Therefore, this invention provides an adsorbent
which comprises a sepiolite and a zeolite, and a zeolite-
containing adsorptive decomposition composition which

35 comprises the adsorbent and a catalyst component supported
thereon.



cont ai ni ng adsorptive deconposition conposition which 35 conprises the
adsorbent and a catal yst conponent supported thereon. -3- Figs. 1to 11
are graph representations showing the effects of the present invention. 5
One of the constituents of said adsorbent of the present invention is a
sepiolite. Sepiolite is a hydrous nmaghgsium silicate and has a crystalline
structure. Sepiolite has a structure in which |ong and narrow tunnels are
formed by piling up ribbons of talc fibers into a brick 10 construction.

Sepiolite is pro ed [ nd Kk n, .a e Spai,n
and the U S A etc g%m kﬁ%gﬂgf32€p$5§§§ P%gﬁe%%nggggopﬁ Fﬁ%xgﬁg éﬁ?

i nvent i on efferts téRi the present compestionn and crystal structure are
slightly different. Synthesizing of sepiolite has recently been 15

conducted and synt hesi zed sepiolite can al so be used in the present
i nvent5on. Sore |Oneref (tke eengtbtuenbs | eficgatdcadaerrentHpRAtheRecent

Topi cs of éﬁ%%éﬂtt veﬂ@ﬂgﬁkﬁﬂagus iol?ﬂe “bSeﬁioPPté3fs a1ﬂ§dr$8§4 (in

Japanese) sor bent | Xotro esion: 20
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sepi ol i teSchemical composition and crystal structure are slightly
different. Synthesizing of seplolite has recently been
15 conducted and synthesized sepiolite can also be used in

o’

the present invention. Some literature has been published
such as R. OHIRA, "Recent Topics of Sepiolite"”, Nendokagaku
Vol. 24, No. 4, pp.137 - 145, 1984 (in Japanese) and
T. WADA, "New Type Adsorbent, Thixotropy, Cohesion:

20 Sepiolite", MOL, The Separate Volume of March, 1982.

The other constituent of the adsorbent of the present
invention is a zeolite. Generally, a zeolite is a crystalline
aluminosilicate of metal elements of Group IA or IIA of the
Periodic Table, and is an 1lnorganic ion exchanger having the

25 empirical formula: -~

M2/n0-A2203'y8102-wH 0

2
where M stands for a metal ion, n stands for the

number of valences of the metal M, y stands for an integer
of not less than 2, and w stands for a water content in

30 pores of the zeolite. Examples of zeolites that can be
used in the present invention include natural sepiolites
such as chabazite, mordenite, erionite, faujasite, and
clinoptilolite, and synthesized zeolltes such as Zeolite A,
Zeolite X, Zeolite Y, Zeolite L, Zeolite Omega and ZSM-5.

35 Preferable zeolites in the present invention,
which are powders of less than 100 mesh size, preferably



such as chabazite, nordenite, erionite, faujasite, and clinoptilolite, and
synt hesi zed zeolites such as Zeolite A. Zeolite X, Zeolite Y, Zeolite L,
Zeolite Orega and ZSM 5. 35 Preferabl e zeolites in the present

i nvention, which are powders of |ess than 100 nesh size, preferably -4-
finer than 150 nesh, are a crystalline siudga having a silica/alumna ratio
of not less than 12, and a crystalline silica which contains very little
amount of alumna, that is, a silicalite. A silicalite is nost
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silicalite. _ anoun m na has no ect on the
properti esaRd e¥ganepPhilic. The silica/alunina ration of silicate used in

this invention isyatepffdfdn tldbsvdOs £1 DEL] PESAYs 2£hé campi #968a) Details on
manuf acturin nd characteristics of silicalites are described in

literatur &5 Japanese Patent Public Disclosure No. 54-72795, 25
Japangge Patent Publication No. 56-40084 and "Silicalite, New Hydrophobic

Crystalline Sili | ecul eve", u Vol . 271, - No. ,p645, pp 512-516.
Preferred procesg&d\?’o?ocp'r g{dufibfnﬁa’ cgané)oégt%‘g‘no3 140" 18 é"oz

where R and M stand for a tetraethyl ammonium ion and an
alkali metal cation, respectively.. This silicalite can

15 be sintered to remove organic cations by pyrolysis. The
present invention can utilize both sintered and non-sintered
silicalite. Silicalites do not contain alumina, however,
contaminant alumina in raw materials remains in the resul-
tant silicalite. Such a small amount of alumina has no

20 effect on the properties of silicalite. The silica/alumina
ration of silicate used in this invention is at least 150,
more preferably at least 400. Details on manufacturing and
characteristics of silicalites are described in literature
such as Japanese Patent Public Disclosure No. 54-72795,

25 Japanese Patent Publication No. 56-40084 and "Silicalite, New
Hydrophobic Crystalline Silica Molecular Sieve", Nature Vol.
271, No. 5645, pp 512-516. .

Preferred processes for producing a composition
according to the present invention will be described below.

30 Sepiolite is ground to a powder df less than 100 mesh
size, preferably finer than 150 mesh, and the above mentioned
zeolite is added thereto to make a cdmposition having a
sepiolite content in the range of 60 - 30 wt.%, and zeolite
content in the range of 40 - 70 wt.% of the final composition

35 except the catalyst component.



according to the present invention will be described bel ow. 30

Sepiolite is ground to a powder of |ess than 100 nesh size, preferably
finer than 150 nesh, and the above nmentioned zeolite is added thereto to
make a conposition having a sepiolite content in the range of 60 - 30 wt.%
and zeolite content in the range of 405- 70 wt.% of the final conposition
35 except the catal yst conponent. Water is then added to the m xture of
sepiolite and zedWatert bs nbhennaddedr tocthei miztudepofdeephalite a wat er
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15 preferably in the range of 720 - 770‘C to produce a mold
component of which sepiolite has a crystalline structure
similar to that of metasepiolite range. The resultant can
be washed with an acld such as nitric acid, sulfuric acid,
and hydrochloric acid, then rinsed with water and dried.

20 Any catalyst components that are capable of
decomposing odorous gases which have been desorbed can be
supported onto compositions of the present invention. The
catalyst components include a metal element, an oxide or
a complex compound of at least one metal selected from the

25 group consisting of platinum group metals such as rhodium, ~
palladium, osmium, iridium, and platinum; iron group metals
such as iron, cobalt and nickel; Group I metals such as
copper and silver; Group VII metals such as manganese;
and rare earth metals such as cerium and lanthanum. Such

30 a catalyst component can be used alone or in combination
with another.

Among said metals, the platinum group metals are
preferable, especlally use of platinum and/or palladium is
preferred. The addition of a rare earth metal, especially

35 cerium and/or lanthanum in the catalyst components improves
the heat-resistance of the catalyst.

The supporting amount of catalyst components depends
upon the kind of catalyst to be used, and odorous gases to



such as iron, cobalt and nickel; Goup | netals such as copper and silver;
G oup VIl netals such as manganese; and rare earth netals such as cerium
and | ant hanum Such 30 a catal yst ‘conponent can be used alone or in
conbination with another. Anbong said netals, the platinumgroup netals are
preferable, especially use of platinumae¥ or palladiumis preferred. The
addition of a rare earth netal, especially 35 cerium and/or | anthanumin
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15 adsorptive compositions can be prepared by soaking sepiolite
in an aqueous solution of catalyst components; then mixing
the catalyst-bearing sepiolite with a zeolite; humidity
controlling the resulting mixture; and molding the resultant
into an adsorptive-decomposition composition. Alternatively,

20 a catalyst-supported zeolite can be mixed with sepiolite to
make an adsorptive-decomposition composition.

Adsorptive decomposition compositions of the present

invention can treat odorous gases'containing amines such
as trimethylamine, a sulfur-containing compound such as

N 25 methylmercaptan, ammonia, aromatic compounds such as benzene
and toluene, alcohols such as ethanol and methanol, olefins
such as ethylene, propylene and butylene, aldehydes such
as acetaldehyde and formaldehyde and esters such as butyl
acetate.

30 Odorous components in a gas are adsorbed on the
present adsorptive decomposition composition upon contact
therewith. This adsorption is usually performed at ambient
or lower temperatures and under atmospheric pressure. Said

~ adsorptive decomposition composition is allowed to stand

35 1in contact with the gas containing odorous components to be
treated for a predetermined time for adsorption and removal,
and is regeneréted by periodically or non-periodically
heating said composition. This desorption and catalytic



Adsor ptive deconposition conpositions of the present invention can treat
odor ous gases containing am nes such as trinmethylam ne, a sulfur-containing
conpound such as 25 nethyl nercaptan, amoni a, aromatic conpounds such as
benzene and tol uene, al cohols such as ethanol and nethanol, ol efins such as
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15 a circulation passage for the chilled air, since the air
in the refrigerator is circulated through the circulation
passage by a fan during the cooling operation of the
refrigerator, at this time odorous gases generated from
stored foodstuffs are adsorbed and removed by the above-

20 mentioned adsorptive decomposition composition, whereby
deodorizing in the refrigerator is achieved. When the
defrosting operation is started, heated air flows over
the adsorptive decomposition composition through the
above-described circulation passage. The heat enables the

25 odorous gases to be desorbed and decomposed by oxidation. ~
Therefore the adsorptive decomposition composition of the
present invention can be effectively used as a deodorizer
for refrigerators. Furthermore, compositions of the
present invention can be advantageously utilized in an

30 atmosphere of high humidity as in the storage compartments
of refrigerators, since the present compositions are less
affected by moisture than the prior art compositions.

The following examples will illustrate the present
. invention.
35 Example 1
A Turkish sepiolite of a high purity (purity 92 % or
higher) containing 17 wt.% of water was ground to 200 mesh
or finer particles and mixed well with a mortar mixer.



in the refrigerator is circulated through the circul ation passage by a fan
during the cooling operation of the refrigerator, at this tinme odorous
gases generated from stored foodstuffs are adsorbed and renoved by the
above- 20 nentioned adsorptive deconp03|t|on conposi tion, whereby
deodorizing in the refrigerator is achi%ved. Wen the defrosting operation
Is started, he ed air flows over the (ﬁ;? lve deconp |t|on co osition
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m xture vas {@ldleg piaes MOEFHE A I0¥ S mn x 18 mn x 6 mm.

15 Comparative Example 1 '

The same procedure as Example 1 was repeated, except
that a Y-type hydrophobic zeolite (PURASIV-490 available
from UOP) was used instead of said silicalite as zeolite
constituents, to obtain a Plate Molding b.

20 Comparative Example 2
' The same procedures as Example 1 were repeated,
except that a 13X-type hydrophobic zeolite (PURASIV-628;
UOP) derived from Zeolite Y was used instead of said
silicalite as zeolite constituents, to obtain a Plate

25 Molding c.
Example 2 _

The Plate Moldings a, b, and ¢ obtained in Examples
above, each 36 pieces, were soaked in a solution. This
solution was prepared by mixing 21.4 g of an aqueous solution

30 of hexamineplatinum(IV) chloride (Pt content of 1.463 %)
and 0.74 g of 28 % aqueous ammonia (Wako Pure Chemicals)
and adjusting the mixture to that having a pH of 10.5 and
diluting it with water to 1440 ml.
Each plate was washed with water, dried and then
35 reduced in a hydrogen gas flow at a temperature of 500°C
to obtain Adsorptive Decomposition Composition A and Controls Band C
bearing 1.45 g/1, 1.49 g/1, and 1.49 g/1 of platinum,
calculated as Pt metal respectively.



sepiolite-sllicalite conplex plate. The resultant plate was dried at a
tenperature of 120[err] for 12 hours, followed by calcination at a
tenperature of 740[err]C for 3 hours to yield a Plate Molding a of 54 nm X
18 M x 6 mm 15 Conmpar ative Exanple 1 The same procedure as Exanple 1
was repeat ed Conpadiait ivieaExampliey3e hydr ophobi c zeol ite (PURASI V-490

avai | abl e from UCP) 14@s skad privdediift ¢y ax?iEkaupleal imeas-e%:wﬂéf.
constituents, to obtain a Plate | di ng b. 20 Conpsﬂreitwe Exanple 2 The
same proceduréicent that,l0 k&afe %’é’d@gt’e'cf gt sidd calide was used

hydr ophobi ¢ agply fteq d BUSRP14194% Fidde Mlidiarg fd @1 BSetoimn & Y 8\afn WS &dmm.

I nst ead sgld siligali as ,zeqlite constituents, to obtain a Plate 25
Mol di ng C. E@aﬂﬂﬂaé'aquﬁetﬁlaﬁpelﬁv& dings a, b, and c obtained in Exanples
above, each 36 pi ecé&aldwSepioddited Rlate SMdldiing).d Waiss isolCompar atdye
prepared by rgxi . RURP I dﬁ%} f

hexam nepl at rﬂnﬁi ]Jc;]klr%ra%f(ff?ﬁ con;%rﬁeog*g . 6?%0/()5(?1;??1"(51 &wjx&am&lez% %
aqueous ammort® 3% Agseorptde Degompas It an tGanpasid Lank D beard nghat

having a pH of 4§.g712%¢ Platifnim.it Wth water to 1440 ni. Each plate was
washed with water, dried and then 35 reduced in a hydrogen gas flow at a

tenperat}Pe JFXamped | C to obtain Adsorptive Deconposition Conposition A
and Controls Band CMeahylnMercHptH Reacian ITestnd 1.49 g/ of platinum

Co et o0 22 P rerthe, FH ek, & BTN E e Al oo
wi t hout sili cand tthevacontawl tsampleisl by, Sepand i d cthiisaobtaibed ivegedeash 54 mm X
18 mm x 6 mm pﬁcgg ”i?.aLaH-‘i‘it@‘ %mge véssel, and methylmercaptan was charged
15 thereinto so as to make a concentration in the vessel of
100 ppm. After allowing it to stand for 30 minutes, the
surface temperature of the sample was elevated up to a
temperature of 300°C for 30 minutes, and after allowing
it to cool for 25 minutes, the changes of methylmercaptan
20 concentration were determined. The results are shown in
Fig. 1.
The residual rate (%) was obtained from the following
equation:

o’

Residual Rate (%) = Ct / Co x 100

25 wherein Co means an initial concentration and Ct means ~
a concentration at a time of t.
It is evident from Fig. 1 that compositions of
the present invention have a adsorption rate larger than
that of the control samples e.g. that consisting of sepiolite
30 with no zeolite.
Example 4
The same methyl mercaptan-test procedures as
Example 3 were repeated, except that each sample was
dampened with 1 cc of water per plate. The results are
35 shown in Fig. 2. It is shown in the Fig. 2 that the
composition of the present invention, Plate

o



Said Sepiolite Plate Molding d was in Conparative Exanple 3 treated in the
sanme manner as shown in Exanpl e2 to obtain-Adsorptive Deconposition
Conposition D bearing 1.48 g/l of platinum 10 Exanpl e 3 Met hyl Mercapt an
Reaction Test The Plate Ml ding a of the,present invention, and the control
sanples b, ¢ and d thus obtained were each placed in a 16-liter gl ass

vessel, and #QngEECﬂgbﬁpg“?SESSQEQQQtkfas %h%@@lﬁ&@ sexfibliesmake a

concentrati g eSvesse ter al omnngp % to stand for 30
mi nuges thelauréaodSDGDﬁépatu#éeoﬁvﬁﬁew§5ﬁpﬂé had absexbed WAter-a

tenperature @ aﬁgggegr]c for 30 mnutes, and after allowing it to cool for
25 m nutes, anges of net glnerca tan 20 oncentrati

“determined. The reEarchsofy AdSAERLIVE Pegomposftdon, °H88P1$E?8 0@3"&&5

obt ai neds f r qignkps1Ld @l Jaﬁﬁ""lﬁﬂaé?QU&bjeﬁteBGSthWe Rame @¥thylCmerc@ptanl00 25
“wherein Co neans an Lniti ongent r at s ation at a
imecol t. ITSPE 89 Fanmpieon Ergoer  ARe F3gsca B 13168EERELN LY

i nvention haFega 3daortpt Fag.r 8+-€.| alher Fillgar eshashoyr thiad @bntassogaﬁéwes

e g that Cogégﬁﬁuk;ggtﬁér Ogggﬁk)bts‘it:iggxwotfh tH] & Qelvent1ohx B! Cpdehhe same

met hyl nerca es as wer e repeated, except that
each sanpl e hasgexnpdsodphiion QndcdsﬁowaﬂépnpéﬂﬁﬁsaténdTFSnF5§GFP31&P@ 35

shown ig PF' gdgﬂeth&gdu%ui%\u% 'tﬂathhE'sﬁ: o? thdl ddmreasposition of the
present “I'nven dlng a having a silicalite as a

zeolite, ethEﬂ@Bis
Each of Adsorptive Decomposition Composition A and

o Controls B and D was subjected to the same methyl mercaptan
test as Example 3, except that each sample was dampened
15 with 1 cc of water per one plate. The results are shown in
Fig. 4-A to Fig. 4-C. Adsorptive Decomposition Composition
A in which a catalyst was supported on Plate Molding a
having silicalite as a zeolite, shows a larger rate of
adsorption and desorption - decomposition even than those
20 of the control. -
' Example 7
The same methyl mercaptan-test procedure as Example 3
was repeated four times for Adsorptive Decomposition
Composition A. The results are shown in Fig. 5. The Figure
25 shows that the performance of Adsorptive Decomposition '
Composition A of the present invention still retained
sufficient adsorption capacity and desorption - decomposition
capability though they did decrease to a small extent as the
test was repeated.
30 Example 8 '
Trimethylamine Reaction Test
The same procedure as Example 3 was repeated, except
that 3100 ppm of trimethylamine was used as a gas that was
to be treated, instead of 100 ppm of methyl mercaptan. The
35. results are shown in Fig. 6. It is evident from the Fig. 6
that Platé'Moldings=of'the'present invention have a large

N

adsorption rate even in treatments of trimethylamine.



| arge adsorption rate even when it had absorbed water. Exanple 5 Each of
Adsor ptive Deconposition Conpositiron A and 5 Controls B and D was

subj ected to the sane nmethyl mercaptan test as Exanple 3 twice. The
results are illustrated in Fig. 3-AtqiRig. 3-C. The Figures show that the
adsorptive deconposition conposition of this invention has both | arger
adsor pti oExampléesa ption rates, and generates |ess 10 di met hyl di sul fi de

e oS O O afTb ShAsa PRIV il B1"BLBPRYT s DREOAPAR ! .
mer capt an CPREMOlASB ExG ARG B Was cesubjectedadio shepteimethydapdnedtest with

1 f I
1ce o dsg%ﬁnfg&éga@a BhoERampiie '@SUMe Feduibgiaren1fifisciatelO Fi o :

suppo®t ed Fd® -PI7at ebeBI Hilg 3 ﬁ&\ﬂ“ﬁg that the; PSSQSPéifeoﬂPFémP9ﬁd\Fé°a | ar ger

;ﬁte Oftatﬁ%afpmsu%oﬁadoée%ﬁ&at Imwntcmpmw fads6rp¥esnt AaQ aa%@pzqon of
e contro

ane neth r.captan-tes edure as Exanple
3 was repdAt&s 2’8&“ anﬂg(iF axgsdi ’ miﬁé’ gﬁ'ﬁsgf't Fbﬁﬂ ﬁﬂ&fl Pfofh’  The
results arcontr@in thatFwgs 5réﬂurdagyywsdﬂbortah¢ma thahlyse pembohemnce of
Adsorptive Decq | t he present invention stil
retai ned éﬂﬁ%ﬁ@?@ﬁ?‘éﬁggfcgggﬁi 4x#gﬁmidesorpt|on - deconposition
capaldid i t \Exampleh ‘t(hey d| d decrease to a small extent as the test was
repeated. 30 Exaj mmﬁme.ﬁqwe a8 Eﬁahpiae?sa%sp&es%%

3 exc

Exanpl e 3 was rep eate at 3100 m of trinet am ne was used as

a gas truuth&ﬁstQ§q9§ Fﬁ&&té@sqqﬂﬁkﬁﬁjQﬂCQBBQSéﬁﬁPBfcﬁDPﬁyﬂt#BPcéptan The

35 resul tsm?éet-édiﬂwrs hlireFlsuo\ﬁ i ng £\g.dermhef Feg.t besﬁbﬁs thaltaichel at e

VoL 0ingS O etfaesenly WL Bt darid¥ oA 20RBbS TR 1R & SF° 1"

15 the present 1nventlon still retained sufficient adsorption
capacity and desorption - decomposition capability though
it decreased to a small extent as the test was repeated.

Example 11
Ethanol Reaction Test
20 The same procedure as Example 3 was repeated, except

that 1056 ppm of ethanol was used as a gas that was to be
treated instead of 100 ppm of methyl mercaptan, and except
that both adsorption and heating were carried out for 35
minutes and cooling for 21 minutes . The results are shown
25 in Fig. 9. It is evident from the Fig. 8 that Plate Moldings

of the present invention have a large adsorption rate even o
in treatments of ethanol.
Example 12

Each of Adsorptive Decomposition Component A and
30 Controls B, C and D was subjected to the ethanol test as described
in Example 11. The results are illustrated in Fig. 10. The
Fig. 10 shows that Adsorptive Decomposition Compositions of
this invention have a large adsorption and a large desorption ’
rate.
35 Example 13
Each of Adsorptive Decomposition Composition A and
Controls B, C and D wvas subjected to the same ethanol test

'L



Exanpl e 9 Each of Adsorptive Deconposition Conposition. A and Controls B, C
and D was subjected to the trinethylam.ne test as nentioned in Exanple 8.
The results are illustrated in 5 Fig. 7. The Fig. 7 shows that the

adsor ptive deconposition conpositions of this invention have adsorption and

desor pti on rgy a5 T Oft WesBept CthemmeAel| yahpl eonathadnbénee WIthNe cc
control that repared ngggrtl a catg gst co onen #ﬁ
seploLLte\MQ¢$iﬁ SLoREE {Op e ReSHELS ARt P ﬂﬂ?h P afd fe- }Est As
Exoamth wasoﬁp}geﬂcdnt breehbl imaswmh :I.A@%Qitﬂ.tdqllze Demswihwn Chat th
osition e res S e shows a
- perTor mance UscomkRs £10A ‘caBagLEIth A L hnben Bront By S e ainiietel
“inventi dh storto rmtamdﬁbkdllnzcaelmvmosbliml ttpazst geahiiteesshows on -
deconposi ti Ad%ﬂ?%fﬁ ﬁ geégmﬁbs?fiﬁﬁtrgéetg? t est
was repeate E@gﬁ% ano? eac on st 2
procedgre asthanl ol sebte cpBathel, C@;(mtt’e%tquﬁ %ok of et hanol was
used as a gas that s@sofpt Peeté&@ﬁ@dttf&t@%&faéwrmm@fd@@&t%szuon

nercaptan, and except that both adsor t|on and it g wey e carr| ed out for
t

35 minutes SRPRAHLIvPS LT 2%he; PEe *I'h‘ée'FEE‘Bﬂ‘ 2adsorption
9. It 1@ e\anhemeédmtdste Faae.%ﬁmatelee:wldiemdotmmemrmem

Exanpl o 12 BRAFRRIBHe 47 EobSRetd sy CDLSIBEREIAE ddn PetaiiiRn ot
B, C and D wenthmjours kyl smceetbeyuamt bestegenerated bin §htiExeioutl 1.

The results ﬂl%o 'A&Ftéﬁtéﬁef@@.@at THud o éé‘)m fP&@té&qnWﬂf ve

conposi tion nposi t1ons 0 s rhvent 1 oh have arge adsorption ahd a
| arge desor equhpment is needed for regeneration. Furthermore. the

15 present compositions_exhibit excellent water resistance,
that i{s, they exhibit a large adsorption and decomposition
capacity even when they are wet. Thus such compositions
can be used under severe circumstances of high humidity.
For example, during defrosting in the storage compartments

20 of a refrigerator, conventional deodorizers get wet and
their performance is lowered. Compositions of the present
invention have an excellent resistance to humidity and do
not suffer any deterioration thereby and thus are much more
suitable for use under such severe conditions.



rate. 35 Exanple 13 Each of Adsorptive Deconposition Conposition A and
Controls B, C and D was subjected-to the sane ethanol test as Exanpl e
11, except that each sanple was danpened with 1 cc of water per—one plate.

The results are shown in Fig. 11. A conpositio i nventi on,
Adsor ptive Deconposition Conmposition Ain whi cﬂ!mumm&mﬂgmasupported 5
onto Plate Ml ding a having silicalited s zeol 1 ¥€,¢S p e adsorption
and desorption - deconposition rate of ethanol in spite of the conposition
bei ng wet. Adsorptive conpositions and adsorptive deconposition ~_
conpositions of the present Inventign have a |arge adsorption 10 and
desorption rate, and get little degﬁéééﬂéon in their perfornmances at
repeat ed use. Deodorizing can be carried out continuously since they can be

regenerated imn.sity Wt t t .Qut__of t WSy s L licated
I nci den’?‘al eqtrhnpr?en °"'Ipstq(r?1'§e é’g'ls?’%r"q#(?gr;‘erfgr ?ii%ﬁpi%r Eurt é’rér};kfteé,qqt'ﬁgnlg

pr esentamsyose £ | 601S- IO,y @ndela eiolitecrin ah aAmdunt dfad0 is,70 hey
exhibit a | arge adsorption and deconpositjon capacity even when they are

vet . T Sucgeidrrsliteohaving e siddralmdaming, datio ofy it drast of high
hunidity For exanple, during defrosting in the storage conpartnents 20 of
a refridg¥ator, conventional deodorizers get wet and their perfornmance is

| ower ed. Conpositions of the present invention have an excellent resistance
to humdity and do not suffer any deterioration thereby and thus are nuch
nore su?tabl e Aoradserpticte campPsidian: agarrdinhsto Claim 1 vhegein

said zeolite has a silica/alumina ratio of at least 400.

3. An adsorptive composition according to any one of Claims
1 and 2 wherein said zeolite is selected from the group
consisting of Zeolite A, Zeolite X, Zeolite Y, Zeolite L, ZSM-5
and Silicalite.

4. An adsorptive composition according to any one of Claims

1 to 3 wherein said zeolite is Silicalite.

5. An adsorptive decomposition composition comprising a
catalyst component supported on an adsorptive composition of any

one of Claims 1 to 4.

6. An adsorptive decomposition composition according to
Claim 5 wherein said catalyst component is a metal element, an
oxide or a complex compound of at least one metal selected from
the group consisting of platinum group metals, Group I metals,

Group VII metals and rare earth metals.

7. An adsorptive decomposition composition according to

Claim 5 wherein said catalyst component is platinum.

P



St

1. An adsorptive conmposition conprising a sepiolite in an amount of 60
- 30 wt.%and a zeolite in an anount of 40-- 70 wt.% said-zeolite having a
silica/lalumna ratio of at |east 150. 2. An adsor ptive conposi tion
according to Caim1l wherein said zeolite has a silical aI mmﬁ’mmﬁ 1’

| east 400. 3. An adsorptive conposition according to “ﬂ ,m;
1 and 2 wherein said zeolite is sel ecteq romthe group consi‘st ng"ofs *
Zeolite A Zeolite X, Zeolite Y, Zeolite [ ZSM5 and Silicalite. 4.
adsogptive conposition according to any one of Cains 1 to 3 wherein sai d
zeolite i 8.Silicadl imethod. of dednlocadzdmngt whéchecompodistesomsdaga@si tion
conprisin %p%%ti%l %?.t oqor;pl%n%qlte %xﬁ RALLGd QN %nggq%orag‘tl s FEas tion of

any one o al ns SOI’ ptl ve COI’TpOSI t1on COI’TpOSI tion

“according to Caim5 wherein said catal yst conponent is a metal elenent, an
,oxide or g conpl @x (GRMRAUYEF YPurllryi9dSt gta% %waisﬁlr@ct@;bﬁémdme group

consi sting of platinumgroup netals, Goup net al s, ouB net al.s and

rare eart RAPRSIOF NPXious LOmpENSANS;, Fh3Sh, FOBPTLsST jt'i%r‘?”e?&ordl ng
to daim 5@/&1@ earn n$3 1 uAlcWnptin enEP AR el Fapl @in I‘ajmadsor&xtive A net hod
of deodori h conpri ses, usin corrp05| t| an ne .of ims 1
to 7 as a g‘é’ rcﬁl°"9 °mp°sﬁtﬁ'&%g’dﬁ3f’yp3ﬂ f)? i'ng lfigasyscgcn afnl c;'Igua

unpl easantpeadardslqarllwommummqrmwe!rit&allwhm@htdmmraasieb cahsror i trigp s Uicch

odor's O HRYHS ARG I dHIE H30,93130 AR deconposi ti on
conposi tion o any one o Al Ms 5 to 7, an perio |ca Ty or
non-periodically heating said conposition to desorb and deconpose the

adsor bates therefrom
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