'SPECI FI CATI ON ADSORPTI VE DECOVPOSI TI ON DECDCORI ZI NG ELEMENT

TECHNI CAL FI ELD This invention relates to an adsorptive
deconposi tion 5 deodori zi ng el ement which adsorbs and elim nates

of f ensi ve odors and toxic gases (hereinafter referred to as "odor
conponents") at anbient tenperature, achieves high el ectrical energy
efficiency in the step of electrical heating, requires only an
extrenely short rise tine to 10 attain a predeterm ned tenperature, can
qui ckly desorb the odor conmponeBPECERICAFIDNen adsorbed in the

adsor bent so as to restore the adsorbability of the adsorbent and, at
t he sane tinme, QRSKHBTINE DECGOMRQS HEINREQRDQREZ ING rELEMBdHent s

havi ng been adsorbed in the adsorbent and desorbed therefrom 15
BACKGROUND ARECHNICAL FIELR, adsorb and eliminate odor conponents, there

have been enpl oyed adsorbents such as active carbon, zeolite,
silica gel and al ufitd& iAveRtion medajes & phadsrnisive degompesitien|y

deconpose_od conponent s by using oxidative 20 deconposition catalysts.
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adsor bent charxcter ze
electrical energy efficiency in the step of electrical

heating, requires only an extremely short rise time to
10 -attain a predetermined temperature, can quickly desorb the
odor components having been adsorbed in the adsorbent so as
to restore the adsorbability of the adsorbent and, at the
same time, quickly oxidize and decompose the odor components
having been adsorbed in the adsorbent and desorbed therefrom.
15 BACKGROUND ART |
To adsorb and eliminate odqr components, there have
been employed adsorbents such as active carbon, zeolite,
silica gel and alumina. Also, it has been a practice to
catalytically decompose odor components by using oxidative
20 decomposition catalysts. Moreover, there have been
developed devices for adsorbing, decomposing and eliminating
odor components by combining these techniques.
For example, JP (Kokai) Hei 4-79963 has disclosed a
deodorizing device for eliminating odor components in the
25 atmosphere with the use of an adsorbent, characterized by
providing with a heating meahs for heating the adsorbent, a
catalyst.capable of making the odor components, which have

been liberated from the adsorbent upon heating, odorless and



provfding with a heating neans for heating the adsorbent, a cat al yst

capabl e of nmaking the odor conponents, which have been |iberated from:
t he adsorbent upon heating, odorless and : har m ess, and

anot her heating neans for heating the catalyst. Further, there
have been devel oped various heating means for desorbing the adsorbed
odor conponents and then oxi dati vely deconposi ng the sane. 5

For exanple, JP (Kokai) Hei 2-194816 has di scl osed a t echni que for
heating a debnd@wlaissy Wid dnotiemheatignf efeans forindatingd oned eshtalye.
vicinity of the deodorizing unit and controlled intermttently. In the

detai |l ed descri pti Gunther, there have Hexal ideveliopdd srardionts heatdiaig ost er
for a 10 refrigerator is cited as a particul ar exanple of the heater

In this casemeamsevor, desonbdogprihe rglsorbed arduat cidmporeents amthileee a
satistactory rate of tenperature rise upon heating, since the heater

i s |located i exidatively deqompasding the same. JP (Kokai) Hei 2-213080 has
di scl osed a heating device 15 characterized by having a catal yst-coating

| ayer on Yhe OrF sFamPHEred®. (KokadHd dedail-d@48dsc has idsaoged
atent, It is stated that exanples of the heating unit useable in
ltohe heati ng &&FR0dqus: fode Reating r?etd:ﬁ°%rﬂ€§-%dﬁué's%y usine it RATRF es

? Bg el;a%ggl OWEP%W]%&?H] d|1inc k;[eh%si%iqlej:[t%} og chvg rtfesocfgreizeﬂfgl Ou%?ft | ar.]nd
controlled intermittently. In the detailed description in
the specification of this patent, a defroster for a
10 refrigerator is cited as a particular example of the heater.
In this case, however, the deodorizing unit cannot always
achieve a satisfactory rate of temperature rise upon heating,
since the heater is located in the vicinity thereof.
JP (Kokai)'Hei 2-213080 has disclosed a heating dévice
15 characterized by having a catalyst-coating layer on the
surface thereof. In the detailed description of this patent,
it is stated that examples of the heating unit useable in
the heating device include coiled metal wires such as
nichrome wires and kanthal wires, those in which these metal
20 wires are enclosed in tubes made of metals, quartz or
ceramics such as cordierite, mﬁllite, alumina, zirconia,
magnesia or calcia, and ceramic heaters in which
electrically resistant ﬁnits are enclosed in ceramics.
Further, JP (Kokai) Hei 7-246317 has disclosed an
25 deodorizing element comprising a metallic fin providing a
heater, an enamel layer formed on the surface of the fin by
application and burning, and a catalyst layer formed on the

enamel layer. However, such a heater or element has a large
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ceram cs such as cordierite, mullite, alumna, zirconia, magnesi a or
calcia, and ceramc heaters i'n which electrically resistant units are
encl osed in ceram cs. : Further, JP (Kokai) Hei 7-246317 has

di scl osed an 25 deodorizing elenent conprising a netallic fin providing a
heater, an enanel |ayer formed on the surface of the fin by

application and burning, and a catalyst |ayer forned on the enanel

| ayer. However, such a heater or elenent has a |large '

- 2- heat capsditycgeacide/ gl tdmsardhrinuts alavay adhiibgige aahi eve a
satisfactory heating speed. Thus, the deodorizing el enent has a

t endency to sathisdfiaedtanye\hedbing speed.cafass,aktiel deodoriizing fefliement t o
heat it uniformy. 5 Furthernore, JP (Kokai) Hei 7-302678 has’

di scl osed a has ahdmmdepawmito dist eheaétedoynfeyemhg in meany taseed @m&sst

| ayer on the surface of an electrically resistant heater and

further fornik§gdffdaulsitg heat tifemdifonmlY he detail ed descri ption

of the specification of this patent, it is__ 10 stated that t he cnystalllze

glass is 2xcel | ent Furthermogesc B (KokadduBad vy 3IN2R/& hass sed a
heat ing - BaRting o q@“?@%%feﬁ@aﬁpﬁ@%?%%ﬁsﬁ%ﬁ%«ftsﬁw ovs
S B A 0 S A odbeF
further forming a catalyst layer thereon. In the detailed
description of the specification of this patent, it is
10 stated that the crystallized glass is excellent in
electrical insulating properties and adhesiveness and,
therefore, it is possible to construct a small-sized heating
unit. It is also stated that since the catalyst layer is
located in contact with the crystallized glass layer, the
15 catalyst layer is heated to the activation temperature of
the catalyst within a short time, which makes it possible to
provide a small-sized heating unit with a short rise time
for eliminating and deodorizing harmful gases.
As described above, there have been developed
20 deodorizing and cleaning techniques which comprise
eliminating odor components by using adsorbents at ambient
temperature, electrically heating the adsorbents either
regularly or irregularly to desorb the odor components
having been adsorbed therein so as to restore the
25 adsorbability of the adsorbents and, at the same time,
regenerating the catalytic activity of oxidation catalysts
carried on the adsorbents by heating to the activation

temperature, thus oxidatively decomposing the odor
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the catalyst within a short tine, which nmakes it possible to provi de a
smal | -si zed heating unit with a short rise tine for elimnating and
deodori zi ng harnful gases. As descri bed above, there have been
devel oped 20 deodorizing and cl eani ng techni ques which conprise

el i m nati ng odor conponents by using adsorbents at anbi ent

tenperature, electrically heating thé adsorbents either regularly or
irregularly to desorb the odor conponents havi ng been adsorbed therein
S0 as to rescomponents?havdiyy e iddsorbddamddm Eisarsent s and he sane
tinme, regenerating the catalytic activity of oxidation catalysts
carried on tldesatbed ditexrdfirdreatandy tthen repeating ithe above amuredure,

t hus oxi datively deconposi ng the odor -3
conponent s h&ei theredy sdsovinate rthehodnds ordmpanendial for a deang (eeiriod
therefrom and then repeating the above procedure to thereby elimnate
t he odor conpénddme mgitheutoepiaqing the dgodanizifng Hkt « epilge ndhere
deodorizing unit. Al so,_ there 5 have been devel oped vari ous neans for

heating dRodb8A¥R: Heen AVSHARG] YRTdouf Msaehiionheatdng Agedorants

Nanely, a deqdorant .is heat sQ that t odor conponent s havi ng been

adsor bed t hePORFLZNG ﬂef?ia%qrg’en s ad{}g&ag:éad.ym elimnated therefrom At

the same tine, an Namely, a deodorant is heated so that the odor
components having been adsorbed therein are efficiently
desorbed and eliminated therefrom. At the same time, an

10 oxidation catalyst carried on the adsorbent is also heated
to thereby evoke its catalytic activity and thus the odor
components having been adsorbed in the adsorbent and
desorbed therefrom are efficiently oxidized, thus preventing
the evolution of the offensive odor from the desorbed odor

15 components. To achieve these objects, it is necessary to
quickly heat up the adsorbent and the oxidation catalyst
carried thereon respectively to the desorption temperature
of the odor components and the reaction temperature at which
the oxidation activity can be sufficiently evoked. However,

20 the conventional heating means can frequently fail to
achieve a sufficient heating speed or uniform heating.
Moreover, many conventional heating means require much
electrical energy and have some difficulty in processing,
which restricts the patterns of the deodorizing elements.

25 Accordingly, it has been urgently required to develop a
heating means by which the above-mentioned problems can be
solved, the rise time to attain a reaction temperatﬁre and

the cooling period following the completion of the reaction
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10 oxidation catalyst carried on the adsorbent is al so heated to
thereby evoke its catalytic activity and thus the odor conponent s
havi ng been adsorbed in the adsorbent and- desorbed therefromare
efficiently oxidized, thus preventing t he evol ution of the offensive
odor fromthe desorbed odor 15 conponents. To achieve these objects, it is
necessary to qui ckly heat up the adsorbent and the oxidation catal yst
carried thereon respectively to the desorption tenperature . of the odor
conponents arfn bR Ishitteted e REATIM hedtidy dan be ddifiéddating
activity can be sufficiently evoked. However, 20 the conventional heating
means can fr egewdnitdiyod @f dny offergiviec\tilor M it @rievEatieddin passl ©tep
uni f orm heat i ng. Mor eover, many conventional heating nmeans require
much el eft rihealregesrepatdoh Hberescdhyliddatinlg ,y the haxtessohgpe of
which restricts the patterns of the deodorizing elenents. 25 Accordingly,
it has been hgedieodoriqiing: elemaidy glayp e redudeshtsn@sreanssanye wihch t he

above-nentioned probl ens can be solved, the rise tine to attain a
reaction ? emS&eRayr €oRFIMPtion . hanshdhengFaganaeraian gathde rexkopned | bn
of the reaction ' 4 - can be

shortened, ufPfsr RSRdddio §VEeM e ddmEiad soree withawh RFFAERY ABY
Of o0t Ve U5k R BB RGO P Syl ok R e b
reduced so aiib%sﬁaﬁiég1of design freedom. The present invention aims
at providing an adsorptive decomposition deodorizing element
10 which can be heated very quickly, gives little offensive
odor in the step of regeneration thereof by heating, and is
of light weight and exhibits excellent processability.
Disclosure of Invention
The present inventors have conducted extensive studies
15 to develop an adsorptive deéomposition deodorizing element
which ensures an accelerated heating speed and improved
uniform heating and is of light weight and exhibits
excellent processability, thus being flexible and applicable
for various designs. As a result, they have paid attention
20 to mica which is of light weight, has excellent mechanical
properties (electrical insulating properties, heat
conductivity, mechanical strength, thermal coefficient of
exéansion, etc.) and a high heat resistance and can be
easily processed into various complicated shapes owing to
25. its excellent cutting and punching processability. Thus,
they have developed an adsorptive decomposition deodorizing
element consisting of an electrical heating unit inserted

between laminated mica plates and a deodorizing unit located
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5 energy consunption, and the regeneration can be perforned by safe
heating even in a |imted space w thout exerting any undesirabl e
effect on the surroundi ngs, thus achieving a hi gh degree of design
freedom The present invention ains at providing an adsorptive
deconposi tion deodorizing elenment 10 which can be heated very quickly,
gives little offensive odor in the step of regeneration thereof by

heating, and is

of light weight and exhibits excellent processability.

Di scl osure obnl rhentperipheral surfabee {heaswl bynvwanich odmy ccapeiet esl
extensive studies 15 to devel op an adsorptive deconposition deodori zi ng
avlel adsorbed amh thenelceriatadd vedit | deranpreediry i hgatimegl.

uni form heating and is of |ight weight and exhibits excel | ent
processabi | i The pnesendi ngviensdion dagndespldaubleted baged amrilis
designs. As a result, they have paid attention 20 to mca which is of

| i ght melghtflﬁﬂénékcellent mechani cal . properties (electrical

i nsul ating properties, heat conduct|V|ty, nmechani cal strength, thermal

el ement

coefficienht of
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Acgorsingdy. &be Prefent H'trlj’F?anéé’tn rré‘sﬁas‘i%ctepaﬁm can be
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deodori zi ng %@ﬂﬁeéﬁxﬁéﬂinated mica plates and a deodor1z1n5;un1t located

- on the peripheral surface of said heating unit.

10

15

20

25

One of the parts of the adsorptive decomposition

deodorizing element of the present invention is a heating

unit having an electrical heating unit inserted between

laminated mica plates.

Brief Description of Drawings:

Fig. 1 is a graph which shows the rate of rise in the

surface temperature of the adsorptive decomposition

deodorizing elements in Examples and Comparative Examples

when an electric current was turned thereon.

Fig. 2 is a graph which shows the rate of fall in the

surface temperature of the adsorptive decomposition

deodorizing elements in Examples and Comparative Examples

when these elements were heated up to a surface temperature

of . 250°C and then cooled down by being allowed to stand.

Fig. 3 shows the adsorbability of the adsorptive

decomposition deodorizing elements of Example 1 and.

Comparative Example 1 when ethyl alcohol was adsorbed

thereby and the ability of these elements to desorb and

decompose the thus adsorbed ethyl alcohol upon electrical
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on the peripheral surface thereof by which odor conponents - are
adsorbed and then oxi datively deconposed by heating. The present

i nventi on has been conpl eted based on this finding.. 5

Accordingly, the present invention relates to an adsorptive :
deconposi tion deodori zing el enent conprising a heating unit having an
el ectrical heating unit inserted between lam nated mca plates and a
deodorizing unit |ocated on the peripheral surface of said heating
unit. 10 heati@ge of the parts of the adsorptive deconposition

deodori zing el enent of the present invention is a heating unit having
an el ectrical heat Fig.udi showserthed adsowbability lod@nthet edsorptiseat es.
Brief Description of Drawings: 15 Fig. 1 is a graph which shows the
rate of risedecompesitions diefodiorizdmge edtements ofhExadpdeptli \and
deconposition deodori zing el enents in Exanpl es and Conparative

Exanpl es Compafrazivel &sampdec dr when Wdmetihyde sulifddeowas adsorbed Fig.
2 is a graph which shows the rate of fall in the 20 surface tenperature of
t he adsordt i Fhegedongds tthen abllitye odotiheisey ediememtiss ton desarh andind

Conpar ati ve Exanpl es when these_el enents were heated up to a surface
t enper at ure decomposesdhe, thas, adsorbed: ddmeFhydwFuhfisle wpon 1heeETiral

st and. Fig. 3 shows the adsorbability of the adsorptive 25
deconposi ti oR®8&d88ri zi ng el enents of Exanple 1 and Conpar ati ve

Bxanpl e 1 when et hyl, jal eoRgl, 100530808 ence 1M 4HATL (18 A ddgost,

t hese elenents to or
desorb and oxidatively decompose dimethyl sulfide depending

10 on the application dose of deodorizing coating.
Best Mode for Carrying Out the Invention
The mica to be used in thé present invention may be
one arbitrarily selected from natural mica, synthetic mica,
composite materials thefeof, etc. without restriction, so
15 long as it has a high flexural strength and a good heat
resistance, sustains a high strength and a high insulation
resistance even at high temperatures and shows neither
_ fuming nor evolution of any offensive odor u.pon heating.
Natural mica, which falls within the group of layered
20 silicate minerals, involves white mica [K,Al,(A1,Si,0,,) (OH),].
gold mica [K,Mg.(Al,Si0,,)(OH,F),], black mica
[K,(Mg,Fe),(Al1,5i,0,,) (OH),], etc. Synthetic mica is
exemplified by synthetic fluorinated mica prepared by
replacing hydroxyl ion with fluorine ion. Mica is
25 classified into hard mica produced in India
[KAl,(Al1,S81),0,,)(OH,F),] and soft mica produced in Madagascar
[KMg,(Al,Si),0,,)(OH,F),] and the soft mica is preferable

since it has a high strength and good insulation properties



deconpose the thus adsorbed ethyl al cohol upon electrical

-6- heat i ng. ' Fig. 4 shows the adsorbability of
t he adsorptive deconposi tion deodori zing el ements of Exanple 1 and
Compar ative Exanple 1 when di nethyl sulfide was adsorbed 5 therein and
the ability of these elenents to desorb and deconpose the thus

adsor bed di net hyl sul fide upon -electrical heat i ng. Fig. 5
shows the difference in the abilities to absorb, desorb and

oxidatively decanpagh @empeiature bifdgodepending 10 on the application
dose of deodorizing coating. Best Mode for Carrying Qut the Invention
The m ca to be usedamintitedpmisanplanesnicann beapriepared bynadienimcamica
selected fromnatural mca, synthetic nca, conposite materials

t her eof , et cshektlsodb easthr iodthiean bysusiby anomgihas iivie ,hapmprasging eshe al
strength and a good heat resi stance, sustains a high strength and a

hi gh i nsul at come by headizgagad dhen &Dmm¥9$6l¥n&ﬁﬁﬁﬂn¥§9zﬁhﬁsﬁﬂhﬁﬁiﬁﬁther
fum ng nor evolution of any offensive odor Eon heat i Nat ural m ca,

which fal3s @itt Bneleyagesutesperaiare; 2adt QPHPc&P@iﬁFﬁeﬂaWé% N@it\?és

T S e Sk b 04y WA

[KLerr] (M, FehL 8T thisets®'sd 3d o khdrge %S@ [e%fffééflv% Girea dd MGtd ¢ ™ ca
adsorptive decomposition deodorizing element, thus enhancing
adsorbability.

10 The electrical heating unit may be made of any
electrically heating material capable of emitting heat when
an electrical current is passed therethrough. For example,
a metal wire consisting of a commonly employed electrical
heating unit made of an alloy (for example, iron-chromium,

15 nickel-chromium, iron-nickel-chromium, tungsten or kanthal)
and electrical terminals provided at both ends thereof is
regularly folded or an electrically heated foil is molded
into a desired shape to give an electrical heating unit.

It is preferable that the electrical heating unit is

20 not too wide but, rafher, is uniformly distributed, as far
as possible, over the heating parts of the heating unit.
When the electrical heating unit area is too large as
compared with the whole érea of the heating parts, or the
electrical heating unit is too wide and thus the laminated

25 mica plates are exposed only in a small area, the
adhesiveness of the laminated mica plates'to each other is
lowered. As a result, the mica paper plates are liable to

peel off, thus causing a deterioration in the strength of



exenplified by synthetic fluorinated m ca prepared by repl aci ng
hydroxyl ion with fluorine ion. Mcais 25 classified into hard mca
produced in India [KAITerr] (Al ,Si)[err]err])(OH F)[err]] and soft

m ca produced in Madagascar [KMg[err] (A, Si)[err]Jerr])(OH F)[err]]
and the soft mca is preferable since it has a high strength and good
I nsul ation properties -7-

at a high tenperature of 600[err]C Lam nated m ca plates can be
prepared by gHbeheagifigCanit. Theewsdth efcthet bkechbyivalnpeaniaghesiite,

conpressing the sanme by heating and then conpletely hardening the
adhesi ve 5 pabferabllgvaandescfremtute. 2 Aint.holghikaalaat poefferabjeat es
can be processed into various fornms, they are usually nol ded into
sheets so asfromethar ydewpoiatf oft adbesmiyeneiss that theaddeqiiiaal
deconposi ti on deodori zi ng el ement, thus enhancing adsorbability. 10
The el ectri cheatdag mgifniis o Ise noadd sfingnput in dhecifomm|afy snkridhg
mat eri al capabl e_of enittin%_heat when __an electrical current is passed
t her et hr gugh@ FébbeRa® & thin filfet al tuilFePEBREFEPIAgEBAtatEBEMODNI y
e o ot o bl e oD, s e SETBL e
kant hal ) Wh%?.% ‘13‘1|e% tirnigc %lartt%r ré.itna:l'.ln%eprrvoa\fl.isdeo(% %trotr)nOtlh teondas n'{mh.er eof is
It is also oﬁe of the preferable embodiments of the
present invention to regulate the resistance by forming on

10 the surface of the laminated mica plate a thick film of a
composition obtained by adding a ceramic powder to a powder
of a high- melting metal (tungsten, molybdenum, tantalum,
platinum, rhodium, etc.) by the conventional printing method
and providing the ends thereof ﬁith electrical terminals.

15 It is preferable to construct the heating unit by
uniformly enclosing the above-mentioned electrical heating
unit between the above-mentioned laminated mica plates and
then effecting adhesion with a silicone adhesive followed by
compression by heating.

20 When mica plates are not integrally fused together but
merely layered on each other, the electrical heating unit
‘"may adhere to the mica plates insufficiently. In such a
case, there frequently arises a difference in temperature
between the mica plates on either side. When a electrical

25 current is turned oﬁ, moreover, the temperature distribution
becomes uneven in each of the mica plates which have not

been integrally fused together. Thus, the heating unit is

liable to be deformed due to the difference in thermal
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regularly folded or an electrically heated foil is nolded into a
desired shape to give an electrical heating unit. It is
preferable that the electrical heating unit is 20 not too w de but,

rather, is uniformy distributed, as far as possible, over the heating
parts of the heating unit. When the electrical heating unit area is
too large as conpared with the whole area of the heating parts, or the
el ectrical heating unit is too wde and thus the lam nated 25 mca plates
are exposed eRipwnision,SWichlofen iikes thadhestgnesmial divoked Dmt Eige
mca plates to each other is lowered. As a result, the mca paper

pl ates are | stllpe oifo electricail mhhmlm@us causing a deterioration in the
strength of - 8- t he
heating unit. The Wtdtls,oftherefelrect mosal desdinabd.eurtia integnalefyeriabdey
ranges from1l to 2 mm It is also preferable fromthe viewpoint of
adhesi veness theaheatd ng agit d@ving theegleqimival iheaioing ymiihdtherelnut
in the formof a foil, 5 aribbon or athinfilm It is preferable that

t he 2| edbei @&lllqlfé'@tﬁfhg’furﬁhe e akdin RHt cn%ﬁtﬂqwléﬂ I5MIPes Herom 0.

whol e heatlng parts at intervals of froml to It is also

one of the p &érgbm'e%&weﬁaWe from ]pr%%tz'lq“?g?rtlon to regul até

t he resi stance by for on surface Qf t m nated mca plate a
thick filmof a Bno?&ﬁ%o?aﬁ %o B‘?’ﬁ s %cé’“é’é)rsé‘rﬁ “howder to a
powder

deodorizing element of the present invention is the
deodorizing unit located on the peripheral surface of the

10 heating unit. This deodorizing unit is composed of an
adsorbent and an oxidation catalyst.

The adsorbent may be an arbitrary one without
restriction, so long as it is a heat resistant material
capable of adsorbing odor components. For example, use may

15 be made of natural zeolites (active alumina, silica alumina,
chabasite, mordenite, erionite, faujasite, clinoptilolite,
etc.) and synthetic zeolites (Zeolite A, Zeolite X, Zeolite
Y, Zeolité L, Zeolite Omega, ZSM-5, etc.) either alone or as
a mixture thereof. Preferable examples of the zeolite

20 include crystalline silica having a silica/alumina ratio of
at least 12 and crystalline silica almost free from alumina,
i.e., silicalite. Silicalite is the most desirable one,
since its ability to adsorb odor components is scarcely
affected by the moisture in the atmosphere.

25 The oxidation catalyst may be an arbitrary one, so
long as it can oxidize and decompose the odor components
having been desorbed. Preferable examples of the oxidation

catalyst include elements of the platinum group such as
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of a high- nelting netal (tungsten, nolybdenum tantalum pl ati num
rhodium etc.) by-the conventional printing nethod and providing the
ends thereof with electrical termnals. 15 It is preferable to
construct the heating unit by uni formy encl osing the above-nenti oned
el ectrical heating unit between the above-nentioned | am nated m ca

pl at es and then effecting adhesion with a silicone adhesive foll owed
by conpression by heating. 20 When mca plates are not

integrally fpsegineast pR11dium, osMi@l,Y irAVRReH 8 eIl drithts
el ectrical heating unit may adhere .to the mca plates |nsuff|C|entIy

In such a of ¢heeirioneigoupeGuh las drosssS cobAIt &R diell erglasnidnt <
between the mca plates on either sirde. When a electrical 25 current is
turned on, nofedher growp (lemmehatas eoppelr idnd isdiver; disnemrEs wevidre in
each of the mca plates which have not been integrally fused together.
Thus, the hegronp Vdilt siuch as manganeses [Badlefagrenredhrile metalse slidd eaasence
in thermal -9- ‘expansi on,
whi ch of t®n fgrdHm ﬁ@dhé@ntﬂv@mmt Eitbredonpa ofiethese megplsf ozl @dtiri cal
heat i ng. I's, therefore, nost desirable to |nteq{ally fuse
the heating GRPﬂ'-'oIQ&\J@r‘F& ceabinatdon Fhees mavuhe usest &, thes cialytic

thi ckness of tg%o%%aElngTﬂglgagaiygigbggmﬁgggn% ngnhe carried on in the

form of the metal element, its oxide or a composite of the
same in a conventional manner. It may be appropriately

10 replaced by the zeolite.

The deodorizing unit is carried on the heating unit at
a ratio of from 1 to 30 mg/cm?, preferably from 5 to 25
mg/cm?. When the amount of the deodorizing unit is too
small, no effective deodorizing effect can be established.

15 On the other hand, use of the deodorizing unit in an
excessively large amount exhibits undesirable effects on the
rate of rise in temperature during heating and, furthermore,
deteriorates the carriage strength, thus causing peeling.
Examples:

20 To furfher illustrate the present invention in greater
detail, and not by way of limitation, the following Examples,
Comparative Examples and Test Examples will be given.
Example 1

An iron-chromium foil of 3,400 mm in full-length,

25 0.053 mm in thickness and 1.2 mm in width was molded into a
zigzag configuration with folding intervals of 1.7 mm (width
= 30 mm, length of each folded part = 300 mm) to thereby

construct an electrical heating unit having an electrical
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to 3.0 mm still preferably from1.0 to 2.0 mm Anot her part of
the adsorptive deconposition " deodori zing el enent of the present

i nvention is the deodorizing unit |located on the peripheral surface of
the 10 heating unit.  This deodorizing unit is conposed of an

adsorbent and an oxidation catal yst. The adsorbent may be an
arbitrary one w thout restriction, so long as it is a heat resistant
mat eri al capabl e of adsorbing odor conponents. For exanple, use may
15 be nmade ofreBattanlcez @F i67e R (atd iate edledittc Gapacihtyl ofi DBQ W/ 100 V.
chabasite, nordenite, erionite, faujasite, clinoptilolite, etc.) and-
synthetic zeol itesSeparaitedys, so€dl mieaXpapeal isheets foY edegtiniecadl
Zeolite Orega, ZSM5, etc.) either alone or as a m xture thereof.

Pref erabl e ekempliog dZ5233M; e gianug actyried: oy diopen MildanSasisakushaliofy a
silica/alumna ratio of at least 12 and crystalline silica alnpst free
from al uni na®.5 mm jine thigkmess wexre uy datiq Plescesh ekt mesin apidthne,
since its ability to adsorbh odor conponents is scarce af fected by

|
the noi stre3Pf #00 5Fhﬂ§p%&qg?h-2533twe§n_fh@sﬁxFGQFPéEeQaW&P?splﬁéfsbe an
Conponent s the’ Aave;msdt ohed, S}R tbtas Hantd Ag BRE AR THRS AU on

E:a’;gl }/St | nCls%%% E{\il %‘E%Qlte% %fs tt%e pq.la%tei %%@hgre%lﬁos Solfchl:h%s electrical

heating unit outside the mica paper plates by using a binder
prepared by dissolving a solid silicone resin in an organic
10 solvent. Then the obtained composite material was molded by
heating to a final temperature of 350°C under elevated
pressure to thereby give a heating unit A which was 0.9 mm
in thickness, 40 mm in width and 400 mm in length and
weighed 32 g. The heating unit A thus obtained had an
15 effective heating length of 330 mm, an effective surface
area of 264 cm®, an effective heating part weight of 26.4 g
and a weight per effective unit surface area of 0.100 g/cm®.
83 parts by weight of high-silica zeolite (S-115TM,
manufactured by UOP, inclﬁding 3.6% by weight of loss on
20 heating), 4 parts by weight'of cupric acetate monochydrate of
reagent grade (manufactured by Wako Pure Chemical Industfies,
Ltd., containing 40.5% by weight of CuO), 5 parts by weight
of ceria (CeO,, manufactured by JGC Corporation) and 10
parts by weight of an active alumina powder (TNTM,
25 manufactured by Nikki Universal, including 3% by weight of
loss on heating) were mixed together in a ball mill for 4
_hours to givé a dry powder. The resultant powder was spread‘

in a vat made of SUS and burned in an airflow type muffle

- 12 -



plati num palladium osmum iridiumand rhodium elenents of the iron
group such as iron, cobalt and nickel; elenents of the group |I such as
copper and silver; elenments of the group VIl such as manganese; and
rare earth netals such as 5 cerium and | ant hanum Either one of these
nmetals or an appropriate conbination thereof may be used as the

catal ytic conponent. The catal ytic conponent can be carried on in the
formof the netal elenent, its oxide or a conposite of the sanme in a

conventional fggRaee alt! aTRempRrARMTrePofatzo’c £6rr 8pl neAdtey bha@ zmen e
The deodorizing unit is carried on the heating unit at aratio of from

1 to 30 ny/ cal eemperpitaier @ B50°0NELrt 802minutesnygbegiieer . bkaed he
anount of the deodorizing unit is too small, no effective deodorizing
effect can bpoeseahl i shed. 15 On the other hand, use of the deodori zing
unit in an excessi vely | arge anount exhi bits undesirable effects on
t he rate of rMeea soflakponapmepaged by mdxtingy 36nparfug tbiyewedight of
deteriorates the carriage strength, thus causing peeling. ... Exanpl es:
20 5 TodedppAeed Maiem midh Re pardsemy meaiaht of iap aifig solution
detail, and not by way of limtatiaon, the follomg&g Exanpl es ™
Conpar ative PEaffPdiroddamine plakimun Riyric agidk {Hakkin & Sakte 5.
An iron-chrom um.foil of ,439 [ I '1-1ength 25 0..053 mmin thickness
ond 105 m | ARt a i danakey kinzois Kekyo.o fariarin g, 5 (1
folding interval s, of 7\ (Wi dt :% I gi of cC part
= 300 mr) towf?‘%grﬁé:b)?flpt) gg(ﬁft ATE edar:1l6eIpeacqzrél’nc?zyl vﬁe;i h|q:ng°fu‘rs‘11‘fl}é]r;l;al%/)]ilr?fggggc'iian
el ectrical powder prépared above and 6 parts by weight of a silica
10 powder (Feselex-XTM, manufactured by Tatsumori). After
stirring for 30 minutes{ 40 parts by weight of alumina sol
(Alumina Sol 200TM, containing 10% by weight of alumina) was
added thereto and mixed by stirring. After mixing and
grinding in a wet ball mill for additional 4 hours, a
15 deodorizing coating M was obtained.
The surface of the above-mentioned heating unit A was
.wiped with acetone and then cleaned by burning in an airflow
type muffle furnace at a temperature of 400°C for 30 minutes.
The thus cleaned heating unit surface was heated with a
20 dryer. Next, the deodorizing coating M was quickly sprayed
onto the effective heating parts (40 mm in width and 330 mm
in length at the center of the heating unit) in both faces
of the heating unit so that the whole heating unit was
almost uniformly moistened but no coating dfopped therefrom,
25 followed by drying with a hair dryer. This procedure was
repeated until the application dose of the deodorizing

coating onto the heating unit attained 10 mg/cm? on a dry

basis. The heating unit was dried in a dryer at a
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resi stance of 67 [err] and an eclectic capacity of 150 W100 V.

Separately, soft mca paper sheets for electrical heating (Z523TM
manuf act ured by N ppon M ca Sei sakusho) of . 0.5 Mmin thickness were
cut into pieces of 40 mMmmin width 5 and 400 nmin | ength. Between these

| am nated m ca pl ates, t he above-nentioned el ectrical heating unit was
i nserted in such a manner as to place both ends of the electrical
heating unit outside the mca paper plates by using a binder pr epar ed

by di ssol vi “Qeﬁp&&'a*tﬁr%' 'o'fC(l'B%°ée§bB 36 ﬁﬂnﬁtgﬁnhﬁd %ﬁeﬁob\ﬁi‘ﬂbd IBeBnt he
obt ai ned conposite material was nol by heating to a final

tenperat ure afir35Qlbwr rtlypel RAIETE1Q) E‘ﬁ&&ﬁdze at adiRapdraturd R o e Yora 1
heating unit A which was 0.9 nm in thickness, 40 mmin width and 400

mmin | engt hhaod. Thugei gheddaargti%edéeempoglumoh debloriabha eadment an
15 effective heating |l ength of 330 nm an effective surface . area of
264 cn?, an afif baving Re®H4 wy elezmentei gt aofdr¥6 basjs, of aie alecslayiiz ey
effective unit surface area of 0.100 g/cn®R. 83 parts by weight-
of hi gh 1| i ceatdplg Me applieRirfhereon wasubrepansed byTUGPad'SﬁG‘P@diV@g 3.6%
by weight of |oss on 20 heating), 4 p arts by WEI t of cupric acetate
nonohydr at e gecompos,a%td &m&m@%é}?}Qé}

| ndustries, contalnlng 40. 5@6b mel t of CuO, re,s by
weight O ¥plgBE BerCEEGHLY %rﬁecoéo St i and 10

parts by wel Q'mb gf a%h%%vtsl %%ealr%@en%i%%vqo a(t-L.aJ.n a predeterminded

temperature and electrical power of this element, while Tale
10 2 shows the temperature distribution therein.
Example 2

A heating unit B, which was 0.6 mm in thickness, 46 mm
in width and 400 mm in length and weighed 21 g, was prepared
by the same procedures as those described in Example 1 but

15 using soft mica paper sheets fer electrical heating of 0.3
mm in thickness as a substitute for those 0.5 mm in
thickness. The heating unit B thus obtained had an
effective heating length of 330 mm, an effective surface
area of 264 cm?, an effective heating part weight of 17.35 g

20 and a weight per effective unit
surface area of 0.066 g/cm’.

Similar to Example 1, the deodorizing coating'M was
then quickly applied onto the effective heating parts of the
heating unit B at a rate of 10 mg/cm®* on a dry basis to

25 thereby give an adsorptive decomposition deodorizing element
B havingl2.64 g/element, on a dry basis, of the deodorizing
coating M applied thereon was prepared. The adsorptive

decomposition deodorizing element B thus obtained had a
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25 manuf actured by N kki Universal, including 3% by wei ght of | oss on
"heating) were m xed together in a ball mll for 4 hours to give a dry
-powder. The resultant powder was spread in a vat made of SUS and
burned in an airflow type muffle - 12 -
furnace at a tenperature of 300[err]C for 30 m nutes and then at a
tenperature of 350[err]C for 30 mnutes to give a burned powder .

To a solution prepared by m xing 36 parts by weight of 5 deionized water

with 2 partsygygnel Qff Faid tAGid iuh 130 Igiirifiite areadfofigVid7edj Adine
platinumnitric acid (Hakkin P Salt [err], manuf act ured by Tanaka

Ki ki nzoku KogwbleCanishiowsnGhadidise timerdiogldtiafinPta passdetadrheicheld parts by
wei ght of the burned powder prepared above and 6 parts by weight of a
silica 10 phempergfaye end(Elleatmridadc tpowed: f TtisuredrenentAf twirile Tale
stirring for 30 mnutes, 40 parts by weight of alum na sol (Al'um na
Sol 200TM c@nshiomisndhe0kempensitgine gFistinitutdomddherein.added thereto and
m xed by stirring. After m xing and grinding in a wet ball mll for
addi tiona® 4Exgmpbde 8 15 deodorizing coating M was obtai ned.

The surface of the abaqve-nentioned_heating unit, A was €ﬂﬁ$d with

acet one and then cPdBHd@LFDERFWES 1 -afofity MHGR papertﬁ%a fH9F f ur nace
at _a tenper ate\jqét%;ga&q[war rL]H.C fo(rma?ﬁ%fgcncured by Nlppon s, Seansgd ey ng

unit surface
of 0.4 mm in thickness were cut into pieces of 40 mm in

width and 400 mm in length. In one of these mica plates,

10 cuts (1 mm in width, 5 mm in depth) were made in both ends
in the width direction at intervals of 10 mm at the center
in the length direction over 300 mm in such a manner as to
alternately arrange the cuts in the both ends in the width
direction, thus forming an intermediate plate. Next, an

15 iron-chromium heating wire, which was 1,950 mm in full-
length and 0.2 mm in diameter and had an electrical
resistance of 67 Q and an eclectic capacity of 150 W/100 V,
was spirally wound around the intermediate plate while
putting the wire into each cu@ and taking the both ends of

20 the wire outside the mica plate. The intermediate plate
having the heating wire‘wound therearound was inserted
betwéen two other mica plates. Then these three mica plates
were fixed together by wiring at intervals of 50 to 100 mm
to thereby give a heating unit C which was 1.6 mm in

25 thickness, 40 mm in width and 400 mm in length, weighed 46 g
and had an electric capacity of 150 W/100 V. The heating
unit C thus obtained had an effective heating length of 330

mm, an effective surface area of 264 cm?, an effective
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20 dryer. Next, the deodorizing coating Mwas quickly sprayed onto the
effective heating parts (40 mMmin wdth and 330 mm in length at the
center of the heating unit) in both faces of the heating unit so that
t he whol e heating unit was al nost uniformy noi stened but no coating
dropped therefrom 25 followed by drying with a hair dryer. This procedure
was repeated until the application dose of the deodori zing

coating onto the heating unit attained 10 ng/cnjerr] on a dry basi s.

The heating wmeiatings prtcardight GfyS7.815 & and a weight per effective

- 13 - tenperature of 150[err]C for 30 m nutes and then
burned in anunit sairfddeownegpofnd.fl4t fgfomdce at a tenperature of
400[err]C for 1 hour. Thus, an adsorptive deconposition deodori zing -
el enent Al -hasing.lar64og/Exaspdet 1,0the diepdeadizingfcadtdnipdtiorasi ng

5 coating Mapplied thereon was prepared. The adsorptive deconposi tion
deodori zi ng éiﬂfl@memumk]tmwpiﬁt%fmmd@% effectjaighegicinefnakts \ef ubhe
surface area of 0.110 g/cnferr]. Tabl-e 1 shqws the rise tinme to attain
a predet € ni Bg&Fing un Bl @& St off 4 MY peRer IEY: RES1S &fent

while Tale 10 2 shows, the tenperature dj strlbutlon
A heating uniteEeBFhiY P A IRREIYS (Hegqmmas qné%°é°r%?F%ﬁcé1F£§hF
400 mm in Iela:gthav ndg v&e egd/ez.l.]én%nt, orPrepda c!)as:Ls, of the deodorizing
coating M applied thereon was prepared. The adsorptiive
decomposition deodorizing element C thus obtained had a
10 weight per effective unit surface area of 0.154 g/cm?.
Table 1 shows the rise time to attain a predeterminded
temperature and electrical power of this element, while Tale
2 shows the temperature distribution therein.
Example 4
15 The procedure of Example 3 was repeated but making
cuts of 2 mm in width and 5 mm in depth at intervals of 6 mm
in the intermediate plate and using an iron-chromium wire of
0.05 in thickness and 1.2 mm in width. Thus a heating unit
D which was 1.3 mm in thickness, 40 mm in width and 400 mm
20 in.length, weighed 45 g and had an electric capacity of 150
W/100 V was prepared. The heating unit D thus obtained had
an effective heating length of 330 mm, an effective surface
area of 264_cm2, an effective heating part weight of 37.15 g
and a weight per effective unit surface area of 0.141 g/cm?.
25 Similar to Example 1, the déodorizing coating M was
then quickly applied onto the effective heating parts of the
heating unit D at a rate of 10 mg/cm®’ on a dry basis to

thereby give an adsorptive decomposition deodorizing element

- 16 -



by the sane procedures as those described in Exanple 1 but 15 using soft
m ca paper sheets for electrical heating of 0.3 mmin thickness as a
substitute for those 0.5 nmmin t hi ckness. The heating unit B thus
obt ai ned had an effective heating length of 330 nm an effective
surface area of 264 cnR, an effective heating part weight of 17.35 g
20 and a wei ght per effective unit surface area of 0.066 g/cnjerr].
Simlar to Exanple 1, the deodorizing coating M was t hen qui ckly

appl i ed ont opt havehiet.ioue gyedienemtlaions Ofdrdyhdasis, FAtinY devdoB Aing
rate of 10 ng/cnferr] on a dry basis to 25 thereby give an adsorptive
deconposi t i ocod¢ddg M iappldledithiereon washpdephreédi4 Thel adsotrptdwvea dry
basi s, of the deodori zi ng coating M applied thereon was prepared. The
adsorptive decomposdtdon idemddededmigr iedgmendnmdntthlis ot adbtead el lend a
- 14 - wei ght per effective unit surface area of 0.076
g/crerr]. weldgh&bper]l efifess ivee unide sunfinqe anaaiaf £ holded/gmii-ned
tenperature and el ectrical power of this elenent, while Tale 2 shows
the tenpet at BpP1&i It shiows dhe Fdsg time fopahiiiia @ predetermingef | ar to
Exanple 1, soft m ca paper sheets for el ectrical heatin annufactured
t

by Ni ppon M t&mBeraipren@pd eleciwigald mawer 9ff dhiss Shpmen Rhite Titkes

of 40 mmin 2 shows the temperature distribution therein.

Comparative Example 1
A stainless sheath heater having an electric capacity
10 of 250 W/100V, a diameter of‘6 mm and a length of 500 mm was
inserted between radiating plates made of aluminizéd steel
(1L mm in thickness, 30 mm in width and 400 mm in length)
followed by pressing. Thus a sheath heater X provided with
‘a fin which weighed 265 g and had an external surface area
15 of the radiating plates of 240 cm’ was obtained. The
effective heating parts of the obtained sheath heater X
weighed 256 g and its weight per effective unit surface area
was 1.067 g/cm’. Namely, this sheath heater X was heavier
by one order of magnitude than those of the present
20 invention as described in the above Examples. As a matter
of course, this heater of Comparative Example 1 had a larger
heat capacity.
The surface of the radiating plates of the fin heater
X was wiped with acetone, dried at a temperature of 150°C
25 and then cleaned by burning at a temperature of 400°C for 30
minutes. Next, an inorgénic adhesive (Sumiseram-S208CTM,
manufactured by Asahi Kagaku Kogyo) was uniformly applied

with a brush onto the radiating plate surface thus cleaned
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width and 400 mmin length. In one of these mca plates, 10 cuts (1 mmin
width, 5 nmin depth) were nade in both ends in the width direction at
intervals of 10 mmat the center in the length direction over 300 nm
in such a manner as to alternately arrange the cuts in the both ends
in the width direction, thus formng an internedi ate plate. Next, an
15 iron-chrom um heating wire, which was 1,950 mmin full- | ength and
0.2 mmin dianmeter and had an el ectri cal resi stance of 67 [err] and an

ecl ectic capgei bivel ahS@pPhiCatYon dosedE bowd Isy myywnd arespdbuleing.
I nternmedi ate plate while putting the wire into each cut and taking the

bot h ends of ThQ tilewaisr @ieW+dsiidd t&te rdiona templeratlire iforernidivat e dtiadd
havi ng the heating wire wound t herearound was inserted bet ween two

ot her nica phit as temperattimaee afhrié®°adi farpBat minutes apde therelieatgdt hdr by
wiring at intervals of 50 to 100 mm to thereby give a heating unit C
whi ch was 1. @ femperatBrehiofk3@9SC fornin hauw: difexid Yoo deederizhpgh,

wei ghed 46 ¢ and had an electric capacity of 150 W100 V. The heati ng
unit C tHus epeiingdMhareareds da Exrampds ilnyase@ppd-istd smyo the FRrigee
effective surface area of 264 cnjerr], an effectlw . )

- 15 - of the radigdingplates wdushicostes; wdhy they 1poRgahe per

effective unit
dheszl.ves,unaf.s;a(cziei\'maer %_a %Txampjle lg/ r’r[err ylication dose of 10

mg/cm’> on a dry ba51s. Thus, an adsorptive decomposition
deodorizing element X having 2.4 g/element, on a dry basis,
10 of the deodorizing coating M applied thereon was prepared.
The adsorptive decomposition deodorizing element X thus
obtained had a weight per effective unit surface area of
1.082 g/cm*. Table 1 shows the rise time to attain a
predetermined temperature and'electrical power of this
15 element.
Comparative Example 2
A mica strip héater (MH Standard Model Space Heater ™,
manufactured by Sakaguchi Dennetsu; 6 mm in thickness, 37 mm
in width and 480 mm in length) having an electric capacity
20 of 375 W/100 V,.Which had been constructed by winding a
nickel- chromium wire ribbon for electrical heating around
an intermediate mica plate, ipserting the intermediate plate
between insulating mica plates and further coating it with a
metal plate followed by pressing, was referred to as a strip
25 heater Y. This étrip heater Y had an effective heating part
of 375 mm in length and 460 g in weight. Its effective
surface area was 323 cm2 and the weight per effective unit

surface area thereof was 1.424 g/cm’. Namely, this strip
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Simlar to Exanple 1, the deodorizing coating M was t hen qui ckly
applied onto the effective heating parts of the 5 heating unit C at a
rate of 10 ng/cnferr] on -a dry basis to t hereby give an adsorptive
deconpositi on deodori zi ng el enent C having 2.64 g/elenent, on a dry
basi s, of the deodori zing coating M applied thereon was prepared. The
adsorptiive deconposi ti on deodori zing elenent C thus obtained had a
10 wei ght per effective unit surface area of 0.154 g/cnjerr]. Table 1

shows the ri pealtiefe Yt wadl helavieradeiRy Braiad of madrEiAiattlish albse of

el ectrical power of this elenment, while Tale 2 shows the tenperature

di stributi ontheepaiesent inviersipne ab dEscribed ibhethw alenits ExdEmpdesnpl e 3
was repeated but making cuts of 2 Mmin width and 5 mMmin depth at

i nterval s of A& mmmattern ofi mpunsear riddisatheglieat @ fartbmpanat iare iBxamphe o2 um
w re of 0.05 in thickness and 1.2 mMmmin width. Thus a heating unit

D whi ch was hagd amliaraey desdsscaps®ity. n width and 400 nm 20 in |ength,
wei ghed 45 g and had an electric capacity of 150 W 100 V was plgfared.

The heatithg unit DThguPresesduxed ofa§omparadiver Fample He s Fananfied of
330 nm an effective surface area of 264 c%&rr ,..an effective_heating
part wei ght Sftapsing,this sipip, hggtar HLas & FEUG E@ R E R ea of
0.141 g/cnecr]l. 2 Simlar to Example 1. the.deodorizing.coating M
was O CUhoReBSEERy aBBRFedeBnPa=PREtE) FolePORPREIELRY SRPACTIF IR
heating unit Deghrg rYatl'x%vQLfnql% W&{ﬁﬂzer&t% B}xgﬂnp‘?‘sb? tBe inoryARiEPY
gi ve an adsorptlve déconposSittion deodbrizing elenen
- 16 - adhesive and 10 mg/cm®, after drying, of the deodorizing
10 coating M applied thereon was prepared. The adsorptive
decomposition deodorizing element Y thus obtained had 3.23
g/element, on a dry basis, of the deodorizing coating M
applied thereon and its weight per effective unit surface
area was 1.439 g/cm’. Table 1 shows the rise time to attain
15 a predeterminded temperature and electrical power of this
element.
Comparative Example 3
A heater provided with a stainless sheath (Strip

Heater ™

, manufactured by Vulcan Electric; 37 mm in width,

20 387 mm in length and 8-mm in thickness) weighing 376 g and
having an electric capacity of 450 W/100 V was referred to
as a strip heater Z. This strip heater Z had an effective
heating part of 290 mm in length and 321 g in weight. Its
effective surface aréa was ZGitxf and the weight per

25 effective unit surface area thereof was 1.230 g/cm’.
Namely, this strip heater Y was heavier by one order of

magnitude than those of the present invention as described

in the above Examples. As a matter of course, this heater
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D having 2.64 g/element, on a dry basis, of the deodorizing coating M
applied thereon was prepared. The adsorptive deconposi ti on deodori zi ng
el enent D thus obtained had a wei ght per effective unit surface area
of 0.151 g/cnferr]. 5 Table 1 shows the rise tinme to attain a

pr edet er m nded tenperature and el ectrical power of this elenent, while
Tal e 2 shows the tenperature distribution therein. Conparative
Exanple 1 A stainless sheath heater having an electric capacity
10 of 250 WiOQumparatdve! @xaniple Brhad aa laegih hefatb @apavims.

I nserted between radiating plates nmade of al um ni zed st eel (1 mMmmin

t hi ckness, 30 nm i Ffhei piriocaddré00fnCompalrarttjivie) Examplieolll exsd depeatesti ng.
Thus a sheath heater X provided with a fin which weighed 265 g and had
an external buktfysdngr d@islstrip hieatexdiZaisng siulsdd tarte £p e e rfimas
obtai ned. The effective heating parts of the obtained sheath heater X
wei ghed 256 Beaker #s wEhys: pBradsprRtive GﬁPPmEQISﬁ-‘a'é@naﬂeadoriZiﬂ@s 1. 067
g/cnferr]. Namely, this sheath heatep X was_heavi er one order of
magni tude”thﬁﬂre{“ﬁ%e oPat‘ﬂ4é‘9pr5e§l&{t°m poaftafehpraings 8€sE PoéBOrAapAe
above Exanpl ,Of urs his hea arative
Exanpl o 1 hafdzesivgoand 10 H‘@z!tc“bapﬁﬁg?ﬁ.gfy&ng' SE*t5h SeaMPRLZ1R | ne

(2020119, P B8l Mo e Rhilcoop, s WA bR, SRR 0
tenperature %géﬁ&%ﬂ)‘%rirt]igrf ‘&reo%Q:rizingme'l‘étn{%%t '\ie@husa%ﬂﬂﬂr%&“ﬂa@di‘?éi ve

(Sum seram S
g/element, on a dry basis, of the deodorizing coating M

10 applied thereon and its weight per effective unit surface
area was 1.245 g/cm®’. Table 1 shows the rise time to attain
a predeterminded temperature and electricél power of this
element.
Example 5

15 The procedure of Example 1 was repeated but applying
the deodorizing coating M in an application dose of 1.5
mg/cm’ on a dry basis to thereby give an adsorptiive
decomposition deodorizing element A2 having 0.40 Q/element
of the deodorizing coating M applied thereon. The

20 adsorptive decomposition deddorizing element A2 thus
obtained had a weight per effective unit surface area of
0.102 g/cm®.
Example 6

The procedure of Example 1 was repeated but applying

25 the deodorizing coating M in an application dose of 20
‘mg/cm® on a dry basis to thereby give an adsorptive
decomposition deodoéizing element A3 having 5.28 g/element

of the deodorizing coating M applied thereon. The
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nanufactured by Asahi Kagaku Kogyo) was uniformy applied with a brush
onto the radiating plate surface thus cl eaned

- 17 - to give an application dose of about 5 ng/cnierr]
af ter burning. Then it was air-dried at roomtenperature for 1 hour,
dried . at a tenperature of 150[err]C for 30 m nutes and then heated at

a tenperature of 300[err]C for 1 hour. Next, the deodorizing 5 coating M
prepared i n BASoFPLiiven degamposi tdano dendoniding elementt Ahethusli ating

plates thus coated with the inorganic adhesive, as done in Exanple 1
at a appl i catbdRigese hd gy weigh efifigctgiven it mixrface @rra
adsorptive deconpositign - deodori zing elenent X having 2.4 g/el enent,

on a dry basps}2°1@76w‘the_deodorizing_cpating M appl ied thereon was

DL ear . Toe BRI Ve decorposition deodorizing el enent X thus
oL Lospoue e e Hght it Rebohwoss e R A P
ranuf act ur edPhg Sk Seuch it iuRia il SAEEAERLY dihdlated suppere |

and 480 M i § oA i@ irdbrate diitildrft GHMfdraturd diack molddPPed. Wwhich

had been constructed by winding a
humidity. The electrical resistant terminals projected from

the adsorptive decomposition deodorizing element were
10 connected to each other via an ammeter, a volt meter and a
current regulator so that an electrical current could pass
therethrough. The surface temperature of the adsorptive
decomposition deodorizing element was measured with an
infrared radiation thermometer (Model IT2, manufactured by
15 KEYENCE) and the voltage required for maintaining the
surface temperature at 250°C was detected by controlling the
electrical current regulator.
Then, the voltage thus detected was applied onto the
adsorptive decomposition deodorizing element at ambient
20 temperature and the rise time required for attaining a
surface temperature of the adsorptive decomposition
deodorizing element of 2506C was measured. Also, the
relationship between the time passed after turning off the
electric current and the surface temperature of the
25 adsorptive decomposition deodorizing element was examined.
Figs. 1 and 2 show the results.
Table 1 summarizes the voltage (V) required for

maintaining a surface temperature of the adsorptive
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ni ckel - chromumwre ribbon for electrical heating around an
i'nternmediate mca plate, inserting the internediate plate bet ween
insulating mca plates and further coating it with a netal plate

foll owed by pressing, was referred to as a strip 25 heater Y. This strip
heater Y had an effective heating part of 375 mmin length and 460 g
in weight. Its effective surface area was 323 cnR and the wei ght per
effective unit surface area thereof was 1.424 g/cnferr]. Nanely, this
strip decomposition deodorizing elehients at 250°C, the thawt gmiYi)was
heavi er by one order of nagnitude than those of the present invention
as descri bedrequiiredalfore abtaipliasy the suifacardtamperdtuwrrircs,2307C anshat er
of Conparative Exanple 2 had a | arger heat capacity. 5 The
procedur e of tBemedeattnicalx mgpacitwdd ) epshtedectricautpangmng(Wirk &frip
heater Y as a substitute for the fin heater X. Thus, an adsorptive
deconposi t i ofheeadeorptiye decQﬂRﬂﬁ%ﬁlontﬂﬁﬂdﬁfﬁ?hﬁﬂ(ﬁﬁ4ﬁ¢qtsafter

burni ng, of the |nor an adhesi ve and 10 cn{err] after drying, of
the deodod?i zi ng %é@atzi FROWSa e aes e \r}g'se 3’

adsorptive deco osi tion deodor.i zin ele t th S obtalned had 3. 23
g/ el ement, ofYX d’ﬁ? E%é‘l%r%urt%éim CH'S orptive )i ed

h d ff fa 1.439
ol onerr] THEROBRAET i ody 'a“ﬁszr%foe@%‘r{taﬁ a»%efs traeapﬁe@%%?%er i nded
tenperature %@%ﬁgfﬁgﬂfeiyed%ﬂ%ﬁ fﬂetguéhdy state at a temperature of

250°C.
10
| Tabie 1

ggzgzggzziion Volfage Electric Time Electrical

Deodorizing (V) Capacity (min) Power

Element . (W) (W.h)
Al 91 124 3.0 6.2
B 88 116 1.5 2.9
C 95 135 4.5 10.1
D 93 129 4.5 9.7
X - 78 152 14.0 35.5
Y 65 158 20.0 52.7
4 45 91 27.0 41.0

As Table 1 clearly shows, the adsorptive decomposition
deodorizing elements Al, B, C aﬁd D of the present invention
15 prepared in Examples 1, 2, 3 and 4 attained the
predetermined temperature of 250°C within a short period of
time, almost proportionally to the weight per efficient unit

surface area, with less electricity consumption, compared
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el enent . Conpar ati ve Exanple 3 A heater provided with a
stai nless sheath (Strip Heater [err], manufactured by Vul can El ectric;
37 Mmin width, 20 387 nmmin length and 8 mmin thickness) weighing 376 g
and having an el ectric capacity of 450 W100 V was referred to as
a strip heater Z. This strip heater Z had an effective heating part of
290 mmin length and 321 g in weight. Its effective surface area was
261 cnferr] and the weight per 25 effective unit surface area thereof was
1.230 g/ cnf eifilth the f¥dBheatiheatidr RyiRAtesorpiisrd)RREdMpddi ©en Or der
of magni tude than those of the present invention as described I n
t he above ExdepldetizAha dlkiniedit @f CQunpsratives Eyaadpdle 1 and the slip

- 19 - of Conparative Exanple 3 had a | arger heat capacity.
The procedur deafte@oyaeatadsoriptame decomgp sidpient etbodorizintg tesiempnts sof
strip heater Z as a substitute for the fin heater X. Thus, an
adsorptive d€onmagsitiiven BEkesgdeszih@nd 3 el Sheft 12 fovisay .5 ikghasp besi er
burni ng, of the inorganic adhesive and 10 ng/cn{err] after drying, of
t he deodd? i zicegfirmed: ddhathghe mqmi:weerdmvw:ﬁfm dopriez iRrig or pt i ve
deconposi tion _deodori zi ng el enent Z thus obtained _had 2. %_elenent
on a dry basiedement [gf RLesenf damenidan can be heated quickly while

using smaller electrical energy, which indicates that the
adsorptive decomposition deodorizing element of the present
invention is highly advantageous from an economical

10 wviewpoint.

Table 2
Adsorptive Intexrval of Surface temperature of Adsorptive
Decomposition Electrically Decomposition Deorization Element
Deodorizing Heating wire .
Element (mm) Just above Intermediate
Wire (°C) of Wire (°C)

Al 1.7 250 249

B ' 1.7 250 249

Cc 10.0 250 227

D _ 4.8 250 246

Table 2 clearly shows that as the intervals of the
15 electrical resistance wire were enlarged, the surface
temperature of the intermédiate part of the electrical
resistance wire became lower than the surface temperature
just above the electrical resistance wire, thus showing an
uneven temperature distribution. It has been thus proved

20 that the surface temperature of the adsorptive decomposition
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10 applied thereon and its weight per effective unit surface area was

1.245 g/cnferr]. Table 1 shows the rise time to attain a
predet erm nded tenperature and el ectrical power of this el enent .
Example 5 15 - The procedure of Exanple 1 was repeated but applying
t he deodorizing coating Min an application dose of 1.5 ng/cnferr] on
a dry basis.to thereby give an adsorptiive deconposi ti on deodori zi ng
el ement A2 having 0.40 g/ el enent of the deodorizing coating M applied
t hereon. The ded@oadnimy ielentacto b iHe Ereakssro rirvvernt dre teartomds t tmeven
obt ai ned had a wei ght per effective unit surface area of 0.102

g/cnferr]. whenbthelimiervals of thellalegpticiachit aredistange evireogxceeds
repeated but applying 25 the deodorizing coating Min an application dose
of 20 my owf.err] on a dry basis to thereby give an adsorptive
deconposition deodorizing el enment A3 having 5.28 g/element =~ of the
deodori zi ng coat i n@dsViFdispl ilehans.edhe pisorptive decomposition

adsor ptive deconposition deodoriziqgeglenent A3 tgus

- 20 - . .
obt ai ned Pad 9eoRaTFRIE clements At ufie SR ofF SEYP 19.4903 an
g/cnferr]. 4 ofn¥ﬁe[%¥ggg§%]1nvention showed very high rate of

temperature rise after turning on the electrical current.
Namely, the surface temperature of the heater attained 250°C
within 90 to 240 seconds.. Among all, the adsorptive

10 decomposition deodorizing elements Al and B of Examples 1
and 2 having mica plates and the electrical heating unit
integrated together showed high heat conductivity and little
heat loss, thus achiéving a high rate of rise in surface
temperature. In particular, the adsorptive decomposition

15 deodorizing element B of Example 2, in which thinner mica
plates were employed, showed an extremely high rate of rise
in temperature. In contrast, the adsorptive decomposition
deodorizing elementé C and D of Examples 3 and 4, wherein
mica plates having the electrical heating unit wound

20 therearound were layered on each other and fixed by wiring,
were somewhat poor in uniform adhesiveness between the
heating wire and the mica plates. In these elements,
therefore, the weight per effective unit surface area was
increased and the rate of temperature rise was somewhat

25 lowered due to air entering into the space between the mica
plates. In the adsorptive decomposition deodorizing
elements C and D which showed low rate of temperature rise

among the adsorptive decomposition deocdorizing elements of
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5 | Each adsorptive deconposition deodorizing el enment was pl aced

oh a thermally and el ectrically insulated support - | ocated in a room at
anbi ent tenperature under noderate hum dity. The el ectrical resistant
termnals projected from t he adsorptive deconposition deodori zing

el enent were 10 connected to each other via an ammeter, a volt neter and a
current regulator so that an electrical current coul d pass
t her et hrough. The surface tenperature of the adsorptive deconposi tion

deodori zi ng almrpresdst ERsi by td) Pise timé I o &8l nindieds Ofas

t hernoneter (Moddel 1T2, manufactured by 15 KEYENCE) and the voltage
requi red for reguitmedity dtieain the Wirfsacd crgmpeatateratoR 505 &0 JoE teas
detected by controlling the el ectrical current regul ator.

Then, the volttheye ldwiseidesle octwrcrewts wipl tuecheadtaon tdle ambiendstempevature.
deconposi ti on deodorizing element at anmbient 20 tenperature and the rise
time requiredn sonhinasthi richey £in sheathdeatempciyperadstrptitvadsor pti ve
deconposition deodori zi ng_el enent of 250[err]C was neasured. Al so, the
rel ati onsBi p IRIGMRAE k1 Hion | dpodpeiaingfelemenit ¥ Rf Jfempajeative Examplecl
current and the surface tenperature of the 25 adsorptive deconposition
deodori zi ng &%hdiite \/ﬂér@(gl%éh‘é"cf type ?‘?%?P‘ll"a‘?]di?g%‘mﬁﬂ‘@? esults.

;rgPrlpgr ;t 3? e IO[Z(ﬁ%EJ%SIb%/ %J}Q%ﬂewenés\/) Y raenqtiJi i 'eéjf f(?cgmparatf\% rﬁ}?én%fg% ?2 _sgrrl(fiag ©
each showed a rate of rise in the surface temperature 3 or
more times lower than those of the adsorptive decomposition

10 deodorizing elements C and D. That is to say, even the fin
sheath heater type adsorptive decomposition deodorizing
element X of Comparatiﬁe Example 1, which showed the highest
rate of rise in among the adsorptive decomposition
deodorizing elements of Comparative Examples, showed a rise

15 time of 14 minutes. It has been thus proved that the
adsorptive decomposition deodorizing element of the present
invention has heat characteristics with a good risiné.

As Fig. 2 shows, the adsorptive decomposition
deodorizing elements of the present invention are superior

20 1in the rate of fall in the temperature too. Namely, the
adsorptive decomposition deodorizing element of the present
invention consisting of a heating unit having an elec¢trical
heating unit inserted between laminated mica plates and a
deodorizing unit located on the peripheral surface of said

25 heating unit adsorbs odor components and thus eliminates the
same at ambient temperature. When an electrical current is
turned thereoﬁ, it can efficiently utilize the electrical

energy and the deodorizing unit is heated with a good rising.
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deconposi tion deodorizing elenents at 250[err]C, the tine (mn) :
rrequired for attaining the surface tenperature of 250[err]C and t he

el ectrical capacity (W and electrical power (Wh) of t he adsorptive
deconposi ti on deodori zi ng el enents. 5 Tabl e 2 shows the results of
t he neasurenent of a surface tenperature distribution of the
adsorptive deconposi ti on deodori zing el enents when the surface
tenperature reached the steady state at a tenperature of 250[err] C:

10 - Thus, the odor componenidbllaving beeiladgurbel by the
Deconposi tion Vol t age El ectric Ti me El ectri cal
Deodori zi ng adskitdhead tare desorbddritherefrom Rowkrthe addertmathility of

(W (V) (W h) Al 91
124 The adsorberd Tan be thus Begenerated. 88t the sames time,

1.5 - 2.9 C 95 135 4.5
10. 1 thepdesorbed odq;gcomponenmggare ox1dat¥yely decompqsed

X 78 152 : 35.
65 515gfficientj(y .0 When thgze:}ectrical cuzrent is turn,%i off, thaal

27.0 bl | h h

chorrp05| ti Oﬁemper%ﬂglw é}%ﬂﬁ%é' Sﬂ e ’Qﬁ%ﬁ%\ggﬁ’%f‘f??@"sor Lag

vent L0 IS1ieiReleh v PSSP . et neg @gﬂ@%@fﬁ%@% can b?. e,
al most proportd[s%é&/ éh%xt&ﬁ%‘@%&m dhitd ee.lfjfdll.ﬁifﬂgd.“n'ltt nas badd 3Gfud ea,

with less electricity cons conpare
proved that the adsorptive decomposition deodorizing element

10 of the present invention is excellent in the deodorizing
performance and repeated usability.
Test Example 2

| An adsorptive decomposition deodorizing element sample,

which had been electrically heated up to a temperature of

15 250°C so as to restore its adsorbability, was placed in a
closed glass reactor (30 liters) at ambient temperature
under a relative humidity regulated to 90%. Then 15.6
microliters of ethyl alcohol was injected thereinto while
stirring with a fan provided in the container. After

20 adjusting the ethyl alcohol concentration in the container
to 200 ppm, the adsorptive decomposition deodorizing element
was allowed to adsorb the ethyl alcohol. After 35 minutes,
the stirring of the fan was ceased and the voltage required
for maintaining the surface temperature of the adsorptive

25 decomposition deodorizing element at 250°C, which had been
determined in the above Test Example 1, was applied onto the
adsorptive decomposition deodorizing élement for 35 minutes.

Thus the ethyl alcohol having been adsorbed and stored in
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- 22 - with the fin sheath heater type adsorptive

deconposi tion deodori zing el enent of Conparative Exanple 1 and the
slip heater type adsorptive deconposition deodorizing el ements of
Conparative Exanples 2 and 3. That is to say, it has been 5 confirnmed
that the adsorptive deconposition deodorizing el enent of the present

I nvention can be heated quickly while using smaller electrical energy,
whi ch indicates that the adsorptive deconposition deodorizing el enent

of the presethe adsorptgiid @edompdsiiivrdsviagediny falenart aeanonm cal 10
Vi ewpoi nt . Table 2 Adsorptive

I nterval of deSwrbede thenefminrandyf aAdddreptdanes tibeconpaddtiorely

El ectrically Deconposition Deorization El enment Deodori zi ng Heat i ng
Wre El emdecomposed. Changps in the Withyl @lleohpl) and aceghldelywde

([err] QO Al 1.7 250 249
B concentrations in d@w container wermamonitored by using FID

10.0 250 227 D 4.8
250 5 gas chmpmatography. Figp & shewsathe chenget ARt the the
Intervals of atcgetal]EiSehy%eeCctorniccealllltrra%:siiosi'xt %vr}.Ct V%hree pva\esrseageenloa:lg g1:eidrr’1e tahr?d St%é ace
amount (%) of the residual ethyl alcohol based on the
starting concentration. |
The above test procedure was repeated but injecting

10 19.8 microliters of dimethyl sulfide and the adsorption time
and the oxidative decomposition time were each adjusted to
30 minutes. Figs. 4 and 5 show the amouﬁt (%) of the
residual dimethyl sulfide based on the starting
concentration.

15 _ As Fig. 3 clearly shows, in the adsorptive
decomposition deodorizing element Al of the present
invention of Example 1, the ethyl alcohol concentration
showed no increase after turning on the electric current and
the amount of the residual ethyl alcohol was lowered due to

20 the oxidative decomposition. In this case, little
acetaldehyde, i.e., an intermediate in the oxidative
decomposition reaction of ethyl alcohol, was formed. In the
adsorptive decomposition deodorizing element X of
Comparative Example 1, on the other hand, the ethyl alcohol

25 having been desorbed from the element could not be well
oxidatively decomposed for a while after turning on the

electrical current, due to the low rate of temperature rise.

In this case, therefore, the ethyl alcohol concentration
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tenperature of the internediate part of the electrical resi stance wire
becane | ower than the surface tenperature just above the electrica
resi stance wire, thus show ng-an uneven tenperature distribution. It
has been thus proved 20 that the surface tenperature of the adsorptive
deconposi tion - 23 -

deodori zing el enent of the present invention becones uneven when t he
intervals of the electrical resistance wire exceeds 5 mm

As Fig. 1 shemwddamdimiddse focaimst (10 miduted dofter Ngueh Bigndés the
B, C and D of Exanples 1, 2, 3 and 4 of the present invention showed
very high ratedeaftrical tcurserst el raceetalldettyde) ni g, onthdieredetion cal
current. Nanely, the surface tenperature of the heater attained
250[err] C  intenmedizgee twadihemeamad . fonmbput 115 tnimuktsorafter 10
deconposi tion deodorizing elenents Al and B of Exanples 1 and 2 having
m ca pl ates deRtING.el ectrical heating unit I ntegrated together showed
hi gh heat conductivit&nand little heat | oss, thus achieving a high

rate of rPse in suSaddd. 4 G Yarshaws | dpdhe Gase of il Fhtive
ol at o8 ver o SR, SifoadFarPERe ARigaeeLon depdoriglis eleqent X °°
tenperature.Jfﬁdg%géf§¥ivéfﬁ§é%¥¥gr¥igﬁ%égﬁx% ‘éﬁéiéﬁg increase in the
dimethyl sulfide concentration for a while after heating
since the oxidative decomposition reéction could proceed
10 only insufficiently due to the low rate of temperature rise.
In contrast thereto, the adsorptive decomposition
deodorizing element Al of Example 1 of the present invention
showed a quick rise to attain the temperature necessary for
the oxidative decomposition. Namely, this element was
15 heated quickly and the dimethyl sulfide desorbed therefrom
was efficiently decomposed; thus showing no increase in the
dimethyl sulfide concentration. When an electrical current
is turned on the adsorptive decomposition deodorizing
element of the present invention, it can efficiéntly utilize
20 the electrical energy and the deodorizing unit is heated
with a good rising. Thus, the odor components having been
adsorbed by the adsorbent are desorbed and the adsorbability
can be regenerated. At the same time, the desorbed odor
components can be oxidatively decomposed efficiently.
25 Accordingly, neither undecoﬁposed odor components due to the
low rate of temperature rise nor newly formed odor
components, i.e{, intermediates caused by thé insufficient

reaction are liberated from the element of the present
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deodori zing elenents C and D of Exanples 3 and 4, wherein mca plates .
havi ng the el ectrical heating unit wound 20 therearound were |ayered on
each other and fixed by wring, wer e somewhat poor in uniform

adhesi veness between the heating wire and the mca plates. In these

el enent s, therefore, the weight per effective unit surface area was

I ncreased and the rate of tenperature rise was sonmewhat 25 | owered due to
air entering into the space between the mca plates. In the adsorptive

deconposi t i oingepddionzi NIt has BeeftthasCpaddel thaththeowadorpwifva e of
tenperature rise anong the adsorptive deconposition deodori zing

el ements of decomposition deodorizing element ¥ -the present inventiwen
present invention, a rise time of 4.5 m nutes was required to attain
t he surface tismescatllrentofin S rafjfedcdf isyarcely tdhowingitheadvalutiom ofis
turned on at anbient tenperature. In contrast, the fin sheath

heat er -t ype aayooftfiensive; aflagvripodihe @tateaforihe meaanenation By
Conpar ati ve Exanple 1 and the strip heater type adsorptive
deconposi? i oReatingeodori zi ng el enents Y and Z of Conparative Exanples 2
and 3 each showed a rate of rise in the surface tenperature 3 or

more times |ower tHa9-t ﬁos';go(‘ﬂs e é@é&rﬁﬁj\f’é‘ &b BIFatIH® 10 deodori zi ng
clements © and Rooliatlsh ok She G SIS by ue il HELSUE YRR
decomposition deodorizing elements of the present invention
differing from each other in the application dose of the
10 deodorizing coating. As Fig. 5 indicates, the adsorbability
increases in proportion to the application doée. However,
the application dose of the deodorizing coating per unit
surface area is restricted to 30 mg/cm® or less in order to
sustain the adhesion strength of the deodorizing coating and.
15 the rate of surface teﬁperature rise in the adsorptive
decomposition deodorizing element.
Test Example 3
The adsorptive decomposition deodorizing elements Al,
A2 and A3 of the present invention obtained in Examples 1, 5
20 and 6 were treated for 250 cycles with each cycle consisting
of heating up to a temperature of 300°C by turning on an
electrical current for 5 minutes, then turning off the
electrical current and aif-cooling the elements with a fan
for 5 minutes. As a result, any of the adsorptive
25 decomposition deodorizing elements showed neither peeling
nor deterioration in the adsorbability or oxidative
decomposition performance.

Industrial Applicability:
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el ement X of Conparative Exanple 1, which showed the highest rate of
rise in anong the adsorptive deconposition deodori zing el enents of
Conpar ati ve Exanples, showed a rise 15 tine of 14 mnutes. It has been

t hus proved that the adsor ptive deconposition deodorizing el enent of
t he present I nvention has heat characteristics with a good rising.

As Fig. 2 shows, the adsorptive deconposition deodori zing el enents of
the present invention are superior 20 in the rate of fall in the

temperature too. (\eyelte Ad€orptivélSEEdthpyeitLsn POSAdTLR1NG0E0EMENR0F
el ement of the present I nvention consisting of a heating unit having

an el ectricalthe prdmsait nghwentiomsea ask hededefort gl ewiftg raLa Wyates and
a deodorizing unit located on the peripheral surface of said 25
heati ng unit asidsartisngdond cdnipwimeitingancarinss eddon nxdmgsonidets contabredt
anbi ent tenperature. \Wien an electrical current is turned thereon, it
can effi ci entthengiin ifar thonsshald iand businessrpyrposes he deodori zing unit
is heated with a good rising. - 25 -

Thus, theSodor cond@lemeranss of hasingsridahthywaight and sagonpact sard
desor bed therefrom and the adsorbability_of . the adsorbent can be thus
regener at ed. SAAM Fhapgw fhe@adsorptivR JRACMBRSL bR dRRARIALFLRY plement

O dat 1 Vel Y GO Sebaorth SIS TSR A SR o YiTeb

deodori zi ng Moreover, it has a small heat capacity and, therefore,

exXerts little undesirable thermal effect on the surroundings,

10 which highly elevates the degree of freedom in designing.

(3) The adsorptive decomposition deodorizing element
of the present invention has a light weight and a small heat
capacity and carries the deodorizing unit directly located
on the peripheral surface of laminated mica plates

15 constituting the heating unit. Thus, it shows a very high
heat conductivity and the deodorizing unit can be quickly
heated electrically. Owing to these characteristics,
excessive electrical energy is not used and cperating
efficiency can be attained.

20 (4) In the adsorptive decomposition deodorizing
element of the present invention,.the temperature can be
quickly-elevated to the reaction temperature of the catalyst.
Thus, the odor components liberated from the heated
adsorbent can be quickly and efficiently oxidized and

25 decomposed, thus scarcely causing the evolution of any
offensive odor in the step of the regeneration by heating.

(5) Since an even temperature distribution is achieved

in the adsorptive decomposition deodorizing element of the
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el ement can be |l owered so that the odor conponents can be adsor bed
thereby again and elimnated. It has been thus proved that the
adsorptive deconposition deodorizing element 10 of the present invention
is excellent in the deddorizing - - performance and repeated usability.
Test Exanple 2 An adsorptive deconposition deodorizing el enent
sanpl e, whi ch had been electrically heated up to a tenperature of 15
250[err]C so as to restore its adsorbability, was placed in a cl osed
gl ass react orpredernt tiarwntatomnmhircitig tesgeind Urkittle widiscompoSedt od6r
hum dity regulated to 90% Then 15.6 mcroliters of ethyl al cohol was
i nj ect ed t hercomponextlid ceare librratedgtherdfxon camdridvisicany nofHensive
container. After 20 adjusting the ethyl al cohol concentration in the
contai ner -odan iMEgangelhevakirdtiy checoign 9f i the deegenéeratior| byent
was al |l owed to adsorb the ethyl alcohol. After 35 m nutes, t he
stirring of #aYMFas ceased and the vol tage required for
mai nt ai ni pg the surface tenEerature of the adsorptive 25 deconposition

[

deodori zi ng el ene) ATERH| LRFpng \PEE HthG e beekric cupgeREni kB8 in the
Geodor i 21 ng SCRERC I SREHATELen dodortzind Sfefrnt efiiRe teRg been
adsorbed and jgtared in 5o quickly cooled and thus the adsggkébility of
the adsorbent can be rapidly restored.

(7) The adsorptive decomposition deodorizing element of

10 the present invenfion can be regenerated by heating and thus

repeatedly employed.
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t he adsorptive deconposition deodorizing el enment was desor bed
therefromand, at the sane tine, oxidatively deconposed. Changes in
the ethyl al cohol and acetal dehyde concentrations in the container
were nonitored by using FID 5 gas chromatography. Fig. 3 shows the change
in the acet al dehyde concentration with the passage of tinme and the
amount (% of the residual ethyl alcohol based on the starting
concentrati on. The above test procedure was repeated but
injecting 10 19.8 mcroliters of dinetigiams8 fi de and the adsorption tine
and the oxidative deconposition tine were each adjusted to 30 m nutes.
Figs. 4 and 3 .showAnhedsoopitivieldegomposition desidduslzidigretllepersul i de
based on the starting concentration. 15 As Fig. 3 clearly
shows, in t heomiydisimigyé@ heatigwr amidsiawmaiasd@liedtinjcealerhgating ginthe
pr esent i nvention of Exanple 1, the ethyl alcohol concentration
showed no i ndnegsdes hetweam lapinetedk mica mlates A gdepdorizing

anount of _the residual ethyl alcohol was |owered due to 20 _the oxidative

deconposi?i oty 1tq‘ﬁa§e@a§é1 the tHeé'iPheraéceﬁ%ﬁi’é’rﬁ/d%f §aid hegting unit.
e e
dosor bed 11 oiEHEeR ér?e%{la@'@'ul 1 e %?}ﬁeﬁﬁi'he BHer Ry nyltﬁﬁc S or
ot "Temperat url HoRgibelt ‘Gibahle &t HidddiAng ddd t%°“$e*’?hé'f’t§ 6 fbidie
concentrati ORemperature, the odor components thd§7adsorbed thereby and a

10 catalyst capable of oxidatively decomposing said odor

components desorbed from said adsorbent.

e
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showed an increase for about 10 minutes after turning on the

el ectrical current and acetal dehyde, i.€., the reaction intermedi ate
was increased for about 15 mnutes after ‘heat i ng. 5 As Fig. 4
clearly shows, in the case of dinethyl sul fide, the adsorptive
deconposi tion deodorizing el enent X of Conparative Exanple 1 showed an
obvi ous increase in the di met hyl sul fide concentration for a while
after heating since the oxidative deconposition reaction could proceed
10 only insufficiently due to the | ow rxBSTRECT enperature ri se. In
contrast thereto, the adsorptive deconposition deodori zing el ement Al
of Exanple 1 of tAre gissmpitivevietompositionshdeedornizingkelemento attain

t he tenperature necessary for t he oxi dative deconposition. Nanely,
this el ement opawrisdgngeafed deaiking amdt H@ﬁmtmlemﬂﬁrmb&mbbmq

t herefrom was efficiently deconposed, thus show ng no increase in the
di met hyl sul tnd& danenhathediveam daminatiad miempkakeeand a s turned
on the adsorptive deconposition deodorizing el ement of the present

i nventi o | pe@g,qréfzfz,qg éﬁ’cjlty ]Lﬁqar1i% 012611%%6‘?%"{%%3?%@%‘"9‘? haSeahe

deodor | 419, Ml S sy A 18 R ARE Py 8RO e
d babi | i d

A 1 ope LA LA o o eg TRGct o et

and has a light weight and an excellent processability.
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25, Aécordl ngly, neither undecorrposed odor conponents due to the | ow

rate of tenperature rise nor newmy forned odor conmponents, i.e.

i nternmedi at es caused by the insufficient reactlon are liberated from
the el enment of the present - 28 -

I nvention. It has been thus proved that the adsorptlve deconposi tion
deodori zing el enent of the present invention Is excellent inits

ef fect, scarcely showi ng the evol ution of any of fensive odor in the
step of the regeneration by 5 heatin Fig. 5 shows the

adsor ption and oxidative decongﬁgg on f dimethyl sulfide by using
three adsorptive deconposi ti on “de I ng el enents of the present

i nvention differing from each ot her |n t he application dose of the 10

deodori zi tn-?-eﬁcsjs-te-ltn g i tﬁ%;\?w mbgpﬁmim@h@%ﬁl g‘[ll ncrgases
in propor i‘’cati on dose
of the deodori zing”co t|¢§1 10 erfEace %rZ?i\?GIESbEr‘tSEE’\H %ted to 30
ng/ cn2 or Logy OPER t ob t he
deodori zi ng coat| F@?&AMELE'[ R Wg QWf ace tenperature rise in the
adsor ptive__ ] —_deAuBORPTIVEID NIPOSZIWMNGDE(DEJOJRIZING EOEMENEX @l e 3

The adsor pt i de dIFPEXAMPLE B2CINPUTEEN@SW enents Al,

— ] — ADSORPTIVE DECOMPQSITION DEODORIZING ELEMENT D
OF EXAMPLE 4/ INPUT : 129W

—t-- ADSORPTIVE DECOMPOSITION DEODORIZING ELEMENT X
OF COMPARATIVE EXAMPLE 1/ INPUT : 152W

—-% -~ ADSORPTIVE DECOMPOSITION DEODORIZING ELEMENT Y
OF COMPARATIVE EXAMPLE 2/ INPUT : 158W

~~ ¥ —= ADSQRPTIVE DECOMPOSITION DEODORIZING ELEMENT Z
OF COMPARATIVE EXAMPLE 3/ INPUT : 91W.
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- A2, and A3 of the present invention obtained in Exanplgs 1, 5 20 and 6 were
treated for 250 cycles with each cycle consisting of heating up to a
tenperature of 300[err]C by turning on an el ectrical current for 5

m nutes, then turning off the el ectrical current and air-cooling the
elenents with a fan for 5 mnutes. As a result, any of the adsorptive
25 deconposition deodorizing el ements showed neither- peeling nor
deterioration in the adsorbability or oxidative deconposi tion

per f or mance. I ndustrial Applicability:
- 29 - (1) The ZEE ti deconposi ti on deodori zi ng
el enent of the present inventiOn g used for cleaning air by
adsorbing and elimnating various odor conponents contai ned therein
for househol d and busi ness purposes. 5 (2) Because of having a
| i ght wei ghi~and A Ea DECOMPOSITION RERDORIEING ELEMENE Al
deconposi ti orf deofbr EXAMPIIE e ANPUT : 124Wt he present invention can be

easily | oadegd on IOFST | DEGDORIZING ELFMENT a®aci ty and,
t herefore;, "egSWME{L%%Wﬁ?goﬁ%%Dher rnallla effect on the

(3) The astirr 13@%%%%@5% DEEENe ELERENT . oot
PLEé)

Hoodor | 91w Bt '%%agzh B Pég?nzogwenaéooomzﬁf%?_'EVEWdDCar’r' °s the

PUT: 1

—=-}-—— ADSORPTIVE DECOMPOSITION DEODORIZING ELEMENT X
+ OF COMPARATIVE EXAMPLE 1/ INPUT : 152W

——% —- ADSORPTIVE DECOMPOSITION DEODORIZING ELEMENT Y
* OF COMPARATIVE EXAMPLE 2/ INPUT : 158W

I
——y —— ADSORPTIVE DECOMPOSITION DEQDORIZING ELEMENT Z
X OF COMPARATIVE EXAMPLE 3/ INPUT:91W
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on_t"he peri pheral surface of lamnated mca plates 15 constituting the

heating unit. Thus, it' shows a very high heat coﬁductivity and the
deodorizing unit can be quickly heated el ectrically. OnM ng to these
characteristics, excessive electrical energy is not used and operating
efficiency can be attained. 20 (4) I'n the adsorptive deconposition
deodori zi ng el emrent of the present invention, the tenperature can be
qui ckly elevated to the reaction tenperature of the catalyst. Thus,

~ the odor conponents |iberated fromthe heate adsor bent can be quickly
and efficiently oxidized and 25 de egfgthus scarcely causing the
evol ution of any of f ensi ve odo¥ i * tep of the regeneration by
heat i ng. (5) Since an even tenperature distribution is achieved

in the adsorptive de &@jt%oq deodori zing el enent of the
- 30 - sl'et I nvention durinaheati%fmlittle

d d od ADSORPIRVEt BEGOMROSII Eofé}&i h BhEMENT
,gpf Zﬁg{r\?gse ° gcrjor i ALA wM@BﬂVbdAli-(ﬁoggi- {¥Lp of the regenefa’?ingn by

heating. _ 5. “‘ﬁ)ﬁﬁfvﬁj %upni ng off the electric current, the
adsorptive decgrrposi t elo orizing el enent of the F?resgnt L nvention
i s quickly cool ed andAEJSOBPtTWEaBEGghfﬂﬁsbﬂggl\t)DEODo IZING ELEMENT
Al/FORMED ACETALDEHY ppm)
® COMPARATIVE EXAMPLE 1
ADSORPTIVE DECOMPOSITION DEODORIZING ELEMENT
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thgﬁédsorbent can be rapidly restored. (7) The adsorptive
deconposi tion deodorizing elenent of 10 the present invention can be

regenerated by heating and thus repeat edl y enpl oyed.
- 31 - CLAI M5 1. An

adsor ptive deconposition deodorizing el enent

Fig. 4
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conpr|5|ng a heating unit having an electrical heating unit I nserted
bet ween | anminated nica plates and a deodori zi ng 5 unit located on the

perlpheral surface of said heating unit. 2. The adsorptive
deconposi ti on deodori zi ng el enment as claimed in aim1l, wherein said
deodorizing unit conprises an adsorbent capabl e of adsorbing odor
conponents at anbi ent tenperature, the odor conponents thus adsorbed
thereby and a 10 catal yst capabl e of oxidatively deconposi ng said odor
conmponent s desorbed from said ads t.:ﬁ;

32 - 'S - 32 -

—— O —EXAMPLE 1
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