CIGARETTE ODOR REMOVAL APPARATUS TECHNICAL FIELD [0001]The present invention
relates to cigarette odor removal apparatus to remove odors of cigarettes contained in circulating air.
BAQKGROUND ART [0002]Generally, in order to remove odors of cigarettes or a like contained in the
air in a room and to clean the air, odor removal apparatus such as an air cleaning unit, odor removing
unit, or the like is used. [0003] As art odor removal apparatus of this kind, odor treatment apparatus
(see Patent Reference 1) having an acid cleaning tower configured to remove odors having high

concentration by usin% g§£ﬂ%§5f§ggﬁlg%%§% %ﬂkﬂ@pgwgwgr configured to

remove odors by usin or sodium orite, an air washer (see Patent Reference
2) to remove toxic gas components contained in air by using hydrochloric acid, sulfuric acid, and

sodium hydroxide, and air cleaning apparatus (see Patent Reference 3) to remove various toxic gas
component'g E&‘a@i’frﬁé @&ﬁ"cigé@%eé by using activated carbon impregnated with a chemical for

removal of F@@talﬂo?hydﬁ pdos, aclivatedwamon imrregnated wisha gheraicakios demoval of alkall

gas are knqwn. [0004]Also, air purifying/conditioning apparatus (see Patent Reference 4) having a
humidificatioampurifyidgsseptonabnfigtred expererm damidinégibhamotipns contained

in circulating air.

BACKGROUND ART

[0002] Generally, in order to remove odors of cigarettes
or a like contained in the air in a room and to clean the air,
odor removal apparatus such as an air cleaning unit, odor
removing unit, or the like is used.

[0003] As art odor removal apparatus of this kind, odor
treatment apparatus (see Patent Reference 1) having an
acid cleaning tower éonfigured to remove odors having
high concentration by using a biological desulfation agent
and an alkali cleaning tower configured to remove odors by
using sodium hydroxide or sodium hypochlorite, an air
washer (see Patent Reference 2) to remove toxic gas
components contained in air by using hydrochloric acid,
sulfuric acid, and sodium hydroxide, and air cleaning
apparatus (see Patent Reference 3) to remove various toxic
gas components occurring from cigarettes by using
activated carbon impregnated with a chemical for removal
of acetaldehyde odors or activated carbon impregnated
with a chemical for removal of alkali gas are known.
[0004] Also, air purifying/conditioning apparatus (see
Patent Reference 4) having a humidification purifying

section configured to perform humidification through
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gas-liquid contact and to perform primary removal of soluble gas components and a cooling
dehumidification section to cool air processed by the humidification purifying section and to perform
dehumidification of part of water content humidified by the humidification purifying section and to
perform secondary removal of soluble gas components, a system (see Patent Reference 5) to remove
gas impurities contained in air by putting air into contact with a water film formed in a plurality of stages
in a direction approximately orthogonal to the direction of air flow, contaminant removal apparatus (see

Patent Reference. 6) to suppress the growth of bacteria by [ irtemRaratyrge in a spray
chamber ing\?lﬁicﬁ&Pi%%tﬁg&g%%ﬁtégz?av\iltﬁos rgfe%v%e#%%%{g?guﬁfying) apparatus (see Patent
Reference g3 1@ uRPly sleanes pib whilethrexending the gronth diefiauteriadod firadiin a water storage

tank by placing a ultraviolet lamp and photocatalyst layer in g cleani hamber where air is put into
contact with&pragetl hat€oark RidwRT f@@@ﬁfl@ée&%ﬁ%&&%ﬁ?ﬁ%‘éﬁ%ﬂp apparatus (see Patent

Reference 8) which, afiet peyializiRthand ox{slziTs eHiengya adnt aupstwees i eXhpastigas in a

scrubber for removal, allows residual offensive substances to be adsorbed by activated carbon for
exhaustiondfitovairtand aomreciadingani (fée P hantherehonsrishihi sadki&Moke of cigarettes

together with air {o allow cigarette tar to,be adher. ct callection i oJemove odors of
cigarettes B&‘%&Viﬁﬁ%lt?gv%lle? Irlayasr%gitr‘?é) d%gtrc?c% gggo%%f#t(g?tlg%%nogg%d%%gf gi?garettes are
known.  ¢Patewnt Reference hiplapanese Patent fpplicalioa d dichdpentNB eZR0C nkGY N Patent
Reference 2: Japanese Patent Application Laid-open No. §005-2572 0 P 1(tent Reference 3:
Japanese Patat RopYiCafighsL AR-BIEH KiP 20on 535964 1P, e@%ﬁ L8 Apanese Patent

Application Laid-open No, 2000127941 PalantiREerenss:5e dapangse Patest Anplisation Laid-open

No. 2004-2&%6]586 atent??eference 6: Japanese Patent Application
stages in a direction approximately orthogonal to the
direction of air flow, contaminant removal apparatus (see
Patent Reference 6) to suppress the growth of bacteria by
lowering air temperatures in a spray chamber in which air
is put into contact with sprayed water, and air purifying
apparatus (see Patent Reference 7) to supply cleaned air
while preventing the growth of bacteria or fungiin a water
storage tank by placing a ultraviolet lamp and
photocatalyst layer in a cleaning chamber where air is put
into contact with sprayed water are known.
[0005] Moreover, exhaust gas treatment apparatus (see
Patent Reference 8) which, after neutralizing and
oxidizing offensive odor substances in exhaust gas in a
scrubber for removal, allows residual offensive substances
to be adsorbed by activated carbon for exhaustion into air
and an air cleaning unit (see Patent Reference 9) to suck
smoke of cigarettes together with air to allow cigarette tar
to be adhered to a duct collection filter and to remove
odors of cigarettes by applying ultraviolet rays to the duct

collection filter to remove odors of cigarettes are known.
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Laid-open No. 2005 - 211742 Patent Reference 7: Japanese Patent Application Laid-open No. 2002 -
95724 Patent Reference 8: Japanese Patent Application Laid-open No. 2004-261781 Patent
Reference 9: Japanese Patent Application Laid-open No. Hei 11-63593  However, the technologies
stated in the Patent Reference 1 or 2 present problems in that, since deleterious substances such as
hydrochloric acid or sulfuric acid are used as the chemical liquid, the above apparatus cannot be
applied to indoor circulating type apparatus and that, since an alkali chemical such as sodium

canbonate is usefs AeSe.ChETHCAI bIT -2 SR DI O WRGRSSINR o e 10 produce
CaCO3 and/or 986§ WthIC causes the deposﬁon of scale in a pipe-r%g&] Also, the art stated in the
Patent Refergnde 3gws No. 2000 - 167344
Patent Reference 2: Japanese Patent Application
Laid-open No. 2005-257220
Patent Reference 3: Japanese Patent Application
Laid-open No. 2005 - 329195
Patent Reference 4: Japanese Patent Application
Laid-open No. 2000 - 27941 \
Patent Reference 5: Japanese Patent Application
Laid-open No. 2004-216296
Patent Reference 6: Japanese Patent Application
Laid-open No. 2005 - 211742
Patent Reference 7: Japanese Patent Application
Laid-open No. 2002 - 95724
Patent Reference 8: Japanese Patent Application
Laid-open No. 2004-261781
Patent Reference 9: Japanese Patent Application
Laid-open No. Hei 11-63593
However, the technologies stated in the Patent
Reference 1 or 2 present problems in that, since
deleterious substances such as hydrochloric acid or
sulfuric acid are used as the chemical liquid, the above
apparatus cannot be applied to indoor circulating type
apparatus and that, since an alkali chemical such as
sodium carbonate is used, these chemicals bind to a
calcium ion or magnesium ion in water to produce CaCoOs
and/or MgCO3, which causes the deposition of scale in a
pipe.
[0006] Also, the art stated in the Patent Reference 3 has
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problems that performance of activated carbon impregnated with the chemical for removal of
acetaldehyde gas or with the chemical for removal of alkaline gas is degraded due to adsorption of
toxic gas and there is provided no filter to remove dust particles and, therefore, removal capability

- decreases rapidly. Moreover, the art stated in the Patent Reference 4 also presents problems that
slime grows in circulating water, causing the clogging of a pipe and that offensive odors caused by the
slime flow into a room. Another problem is that, in order to prevent these problems, the disposition of
an activaet catson filtehartcmamEarmet B ¢he Howmkireakeslde arie Burifying portion or water film

is required, which causes.an incye [N R t&& 7]%310,1@%35 te in the Patent Reference 6
presents b%gléren% Illnat%gt? tr%h%fﬁ ?Ie?%]rgwt% spe(eJ%1 of bacteria can be (sgl?ppressed by decreasing an

air tempetatereah despsayedchamberwili¢ ncthreerdecabliactérifb campanlevsuppréssed and in that,

depending on a kind of a mjcroprganism, the_suppressign of growth speed of pacteria is impossible.
[0008]Als8 1 tha HrR&atfir f Qgtéﬁ[g!?ea;peﬂ etiohggﬁr%ﬁfémg A R4 ERERG BARARS is used as

a photocagglystdayer.jhe charigakis oxidized and fdecrawesad: fr @@rple] ciliGady is oxidized to
become aconitic acid or isocitric acid, which causes the odor removal function to become ineffective,

or a chenridsd i=dleanged mwo aviiffecempsubslative dercaemits gigardikibxidized to produce

ammonia oigl’ég%c&rj]egh%d%ri%rosgyg@gfolulgc%he Patent Reference 4 also
presents problems that slime grows in circulating water,
causing the clogging of a pipe and that offensive odors
caused by the slime flow into a room. Another problem is
that, in order to prevent these problems, the disposition of
an activated carbon filter or chemical filter on the
downstream side of the purifying portion or water film is
required, which causes an increase in costs.
[0007] Also, the art stated in the Patent Reference 6
presents problems in that, though the growth speed of
bacteria can be suppressed by decreasing an air
temperature in a sprayed chamber, the occurrence of
bacterial cannot be suppressed and in that, depending on a
kind of a microorganism, the suppression of growth speed
of bacteria is impossible.
[0008] Also, the art stated in the Patent Reference 7 has
problems in that, when a chemical is used as a
photocatalyst layer, the chemical is oxidized and
decomposed; for example, citric acid is oxidized to become
aconitic acid or isocitric acid, which causes the odor
removal function to become ineffective, or a chemical is
changed into a different substance, for example, glycine 1s

oxidized to produce ammonia which becomes



[0009]Moreover, the art stated in the Patent Reference 8 also has problems in that, though large mist
particles are removed when exhaust gas passes through the scrubber, the relative humidity of the
exhaust gas having passed through the activated carbon becomes almost 100%, which causes
degradation in odor removal performance and, as a result, residual odor substances cannot be
removed. [0010]Furthermore, the art stated in the Patent Reference 9 also presents problems in that,
though the art can remove dust particles and odors of cigarette tar, it is impossible to remove 400
kinds or mor&&t as-(!ih%%icl;%rettseg ‘(l)(lj,(grs... [0011]The. present invention has been made in light of the
problems deS&bdd S0VE Ené has ‘an oebject to provide cigarette odor removal apparatus that can be

applied to ingloargjreculdMing tpe @ppalatus andsalas ednimairhainPgre odoRrefrrowvalipesfdmance and
does not allow scale to occyr in a pipe. DISCLOSURE QF THE INVENTION 200121]Theapr%sen\t

invention iR fizBd tha e HpkPatls ik Ry RERe G0 fefMovhl &parattt 48 fetSoving odors

of cigarettes Gonaingd i KEGuItng Ak shawng e Buealiades (egtoviheni & dbdrethe circulating
air by a chemical liquid containing a chemical composed of a food additive, wherein the food additive
contains attibasterladhamidarontiskid ghefithigopxhaust gas having passed

through the activated carbon becomes almost 100%, which
causes degradation in odor removal performance and, as a
result, residual odor substances cannot be removed.
[0010] Furthermore, the art stated in the Patent
Reference 9 also presents problems in that, though the art
can remove dust particles and odors of cigarette tar, it is
impossible to remove 400 kinds or more of gas-like
cigarettes odors.

[0011] The present invention has been made in light of
the problems described above and has an object to provide
cigarette odor removal apparatus that can be applied to
indoor circulating type apparatus and also can maintain
high odor removal performance and does not allow scale to

occur in a pipe.
DISCLOSURE OF THE INVENTION

[0012] The presentinvention is characterized in that the
apparatus is cigarette odor removal apparatus for
removing odors of cigarettes contained in circulating air,
having a chemical odor removal unit to clean the
circulating air by a chemical liquid containing a chemical
composed of a food additive, wherein the food additive

contains at least one chemical out of a chemical for



removal of alkaline gas, a chemical for removal of acid gas, and a chemical for removal of aldehyde
gas. [0013]lt is preferable that the chemical for removal of the alkali gas contains citric acid, the
chemical for removal of the acid gas contains sodium carbonate, and the chemical for removal of
aldehyde gas contains glycine. [0014]lt is preferable that the chemical odor removal unit is made up of
a first liquid storage tank to store any one of the chemical for removal of the alkaline gas and the
chemical for removal of the acid gas and a second liquid storage tank to store the other chemical, first

chemical media to which.the .one.chemical is supplied, second.c i i ich_the other
chemical isrﬁf&ﬂ ied; aogrs?%ﬁgﬁéﬁﬁg iR br%v‘f e?jnsloi ‘tzﬁe(lit ﬁ]%ro%%r%iﬁa&gfh%?n%ggﬁaig gbglé to be
circulated hehween dledinst iauidrsteragedankadnad fha Tidss kiyeheicglamedia, and a second circulating

line provided so that the other chemical is able to be c'rcula&gd between the second quTido%torage tank

and the sed@Hilchbmick ni@dRr G & Swilt Aihgtith iS REMaERY trthe iR &¥ciatty line and

the second,gjrgulafing line apd by switehingdhe switehing urit. eircyation ehtbgmaee thefsigal is made
possible between the first liquid storage tank and the second chemical media and circulation of the

other chemitats ismadefpbbsiblechengeen terseebnd Iit@bistarage R ARG ehedd hB@ical media.
s bt e chenialiofe bt SRl s o b oranay

[0014] It is preferable that the chemical odor removal
unit is made up of a first liquid storage tank to store any
one of the chemical for removal of the alkaline gas and the
chemical for removal of the acid gas and a second liquid
storage tank to store the other chemical, first chemical
media to which the one chemical is supplied, second
chemical media to which the other chemical is supplied, a
first circulating line provided so that the one of the
chemicals is able to be circulated between the first liquid
storage tank and the first chemical media, and a second
circulating line provided so that the other chemical is able
to be circulated between the second liquid storage tank
and the second chemical media, wherein a switching unit
is connected to the first circulating line and the second
circulating line and by switching the switching unit,
circulation of the one chemical is made possible between
the first liquid storage tank and the second chemical
media and circulation of the other chemicals is made
possible between the second liquid storage tank and the
first medical media.

[0015] It is preferable that the chemical to be used in the

chemical odor removal unit can be ordinarily and

additionally supplemented.



i_n a_vicinity of each of the first chemical media and the second chemical media and in each of the first
liquid storage tank and the second liquid storage tank. [00171It is preferable that a water cleaning unit
to put the circulating air into a state of saturated vapor is provided on the upstream side of the
chemical odor removal unit and activated carbon is provided on the downstream of the chemical odor
rgmoval unit, and a heating unit to heat the circulating air so that the relative humidity of the circulating
air becomes less than a predetermined humidity is provided between the chemical odor removal unit

and the actjvated carban. [00181Thus, ording to the present invention, .since, | mical odor
removal untt?ér]cﬁcgtinj%ig fs RESAGA %?/)Cﬁ%ir%l t%g &15’#0%’[? %}éhgusﬂrﬁg’%fz ?J% 8f%tf%%%:ga%ditive,
being safe o ashumanbody, #fe sigatetiedddt sefiavat apharatis sdnibe diplieanalindoer circulating
type apparatus. By providing the chemical odor remaval unit, odors, of cigarettes can.be removed with

reliability, tifereByishapirgihigrrdddRrefivval B doriianéldibe Maifitahed BS brovidihhthe

chemical odgrremouatynisuvilte i shingying, 13 Reasibleonravantifie occurrence of scale in
the chemical media and/or pipe. BRIEF DESCRIPTION OF DRAWINGS [00191 Figure lis a

schematic diagramishobtingsciparefersdol eerlove FppErEtes of hh mbedineht b tRebFdsent
invention.
the circulating air into a state of saturated vapor is

provided on the upstream side of the chemical odor
removal unit and activated carbon is provided on the
downstream of the chemical odor removal unit, and a
heating unit to heat the circulating air so that the relative
humidity of the circulating air becomes less than a
predetermined humidity is provided between the chemical
odor removal unit and the activated carbon.

[0018] Thus, according to the present invention, since,
in the chemical odor removal wunit, circulating air 1is
cleaned by using the chemical, which is made up of a food
additive, being safe for a human body, the cigarette odor
removal apparatus can be applied to indoor circulating
type apparatus. By providing the chemical odor removal
unit, odors of cigarettes can be removed with reliability,
thereby enabling high odor removal performance to be
maintained. By providing the chemical odor removal unit
with the switching wunit, it is possible to prevent the

occurrence of scale in the chemical media and/or pipe.

BRIEF DESCRIPTION OF DRAWINGS
[0019]
Figure 1 is a schematic diagram showing cigarette

odor removal apparatus of an embodiment of the present
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Figure 2 is a schematic diagram showing a chemical odor removal unit of the cigarette odor removal
apparatus of the embodiment of the present invention. Figure 3 is a comparison diagram showing
results from measurement of relations of acetaldehyde removal rate and elapsed time between the
cigarette odor removal apparatus of the present invention and the prior cigarette odor removal
apparatus . Figure 4 is a schematic diagram showing the prior cigarette odor removal apparatus.
BEST MODE CARRYING OUT THE INVENTION [0020] Hereinafter, an embodiment of the present
invention is.descril:;ced by referring to drawings. [0021] Figure 1 is a diagram showing cigarette odor
removal apb%r%l?u% df’the embodiment of the present invention, inside the enclosure of which a
high-performancerdysk remevaldilter ¢ keremave ddstgartioles shoreulatngaic leematiaracleaning unit
12 to remove water-soluble gas in the ¢irculating air, a chemigcal odor removal unit 13 to clean the
circulating RFIF ar YA inPe icdtiguid SRRk ATPMhdieM b RPihE Lvdiiating air,

activated cgypon, 15 19,4¢/BAMEY At e3raaiic feRReUds iivba gireylating air, and a blower 16 to
transfer the circulating air are provided in order from an upstream side along a direction ialong an

arrow direction shibwguim Eig31)ist ccutampairisfn [0d22BTeWateh 8@ uhts2 ik8ludes

water cleanjng media 17 made up of a pgrous.material, a hon o I@&gﬂ yal bogdy, gethe like, a

water spraﬁ% Hllpenig%ifss%gs?e on gn %%pgﬁ é%glloon%df tr?gio wgtér@c‘%aning%;media 17, and a drainage

pipe 19 dispases amalloyierpodidntafihe Wateweleaning emedig d7ewhereid the cieaulatirglair is

maintained as a state of saturated vapor by its passage through the water cIeanin%medi%N on which
i

water is sprapRI2 RS EPETRE dhtnRAGHROMeARVARMORS MBITdEL BnBHIGT nfédia 55 Hi&de up of
the porous rgn&ge{i ,etmggyg@_nyap%rggty@wo_dy, or the like, a chemical spraying pipe 21 disposed in
a

an upper portion of the chemical media 20, a liquid storage tank 22 disposed in a lower portion of the
chemical media 2Big cirailatingdina 24 ¢heirdateca dhegicamtiquidbaviad thd iquid sfofage tank

22 and the chemical media, 20 tc)g connec 'n%h{)he chemical spraying pipe 21 to the liquid storage tank
22 to send thEHERTIESI ﬁf&ﬁﬂrt fr AN ErEF Wi ﬁrggs%%l,sthe chemical liquid by a circulating pimp 23, a

sterilizing unit

BEST MODE CARRYING OUT THE INVENTION

[0020] Hereinafter, an embodiment of the present
invention is described by referring to drawings.

[0021] Figure 1 is a diagram showing cigarette odor
removal apparatus of the embodiment of the present
invention, inside the enclosure of which a
high-performance dust removal filter 11 to remove dust
particles in circulating air, a water cleaning unit 12 to
remove water-soluble gas in the circulating air, a chemical
odor removal unit 13 to clean the circulating air by a
chemical in a chemical liquid, a heating unit (heater) 14 to
heat the circulating air, activated carbon 15 to remove
volatile organic compounds in the circulating air, and a
blower 16 to transfer the circulating air are provided in
order from an upstream side along a direction (along an

arrow direction shown in Fig. 1) of circulating air flow.



25 disposed in the vicinity of the chemical media 20, and a sterilizing unit 26 disposed inside the liquid
storage tank 22, wherein a chemical liquid containing a specified chemical is to be ordinarily and
additionally supplemented in the liquid storage tank 22. [0024]All the chemicals contained in this
chemical liquid are chemicals being able to be used in food additives and being safe for a human
body, which contains three kinds of chemicals including an alkaline gas removal chemical, an acid
gas removal chemical, and an aldehyde gas removal chemical. Moreover, the chemical odor removal

unit 13 prefﬁé?%/bé)l(zgontaf%éheggt ree kintisé gf chemicalsxli]f\gludi thlena%@@ gasgemoual chemical,
0 a '

acid gas re hemical, an ghrydecgas femoval c‘:’hemlcal, owever, so long as the chemical
odor removgl ¢/aik 13 gontaind 84 least ong ehbmicalpoutodf thesepthieewchemicats; itiddes rot
necessarily contain all these three chemicals. 0025]Cit§(‘: acgj is preferabl{ used as the alkaline gas

removal ch&mieaY R8REDes BLURERT ddPAt¥init hckd ¢ -thHsFic &cid’ Bt Shrih¢ 48d $hosphoric
acid, or the like may bg used «Alg0 o3P dUM EaEPORAR s I Terally Heedas e atisloassemoval

chemical, however, sodium hydrogen carbonate, potassium carbonate, trisodium phosphate, or the
like may bemiseli. aVickdover il cime bméferdny wserias ik ddemreadmevnl eheltigat however,

yaine, melBARLS Boriie, trLamb A e, St By (L L B el DGstln (he chemica

removal unig k% B1setswEtheir is maintained as a state of saturated vapor
by its passage through the water cleaning media 17 on
which water is sprayed.
[0023] The chemical odor removal unit 13 includes
chemical media 20 made up of the porous material,
honeycomb structural body, or the like, a chemical
spraying pipe 21 disposed in an upper portion of the
chemical media 20, a liquid storage tank 22 disposed in a
lower portion of the chemical media 20, a circulating line
24 to circulate a chemical liquid between the liquid
storage tank 22 and the chemical media 20 by connecting
the chemical spraying pipe 21 to the liquid storage tank 22
to send the chemical liquid to transfer, with pressure, the
chemical liquid by a circulating pimp 23, a sterilizing unit
25 disposed in the vicinity of the chemical media 20, and a
sterilizing unit 26 disposed inside the liquid storage tank
22, wherein a chemical liquid containing a specified
chemical is to be ordinarily and additionally supplemented
in the liquid storage tank 22.
[0024] All the chemicals contained in this chemical
liquid are chemicals being able to be used in food additives

and being safe for a human body, which contains three

kinds of chemicals including an alkaline gas removal
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liquid storage tank 22, chemical media 20, and circulating line 24 are provided for each of the alkaline
gas removal chemical, acid gas removal chemical, and aldehyde gas removal chemical. The chemical
removal unit 13 for the alkaline gas removal chemical and acid gas removal chemical, as shown in Fig.
2, has a first liquid storage tank 22a to store any one of the alkaline gas removal chemical and acid
gas removal chemical (citric acid as the alkaline gas removal chemical in Fig. 2), a second liquid
storage tank 22b to store the other chemical (sodium carbonate as the acid gas removal chemical in

Fig. 2), a first chemical media 20a to which the one ¢chemical is sypplied,a secq Qg (lfié’:ﬂ media
20b to whichR&GHhE? ch2fidf is fbed Sa%itst %;ircﬁpgﬁr% 1i%3li24§‘ %(l)dciracl:llﬁataél %E%e ogne chemical

between the fitst liuid storage éankR3a and the Wshobermioa metia 2@ andia sécond airculating
line 24b to circulate the other chemical between the second liquid stora %itank Zcér?:ﬂa@d segond
chemical meelia 2818 J00 21T HeJirBr @l FaiP & Yine PR 434 BSuibPES fith T &t find gump 23a
and the second cireulating ling; 24p;RAs 3,38C0Rd £ILHIRAUNIPVEP 3. SV SitChingRE £1,is provided
between thgqﬁss?lcllfcﬁaétirgljlgqﬂﬁé 24};1 Z%Sd second circulating ﬁ?]% 24b. The switching unit 27 has first
and seconch-ivy yalvesr30a anch 30k bacn condectedit a adidwdyet @adhadt afigsbogding pipe
28a to the first chemical media 20a and a second outgging pipe 28b to the secon QB 'gql media
20b and seE&fiBLkay v g’:?lvaeafnd%(isle@é]cﬁ c%ﬁngclzltgd ?r?l 8 r%l%i(\fv%; c%‘ae%(x:phlg a ?l);gjt return pipe

29a from thg first chemical medias 203 andaas seeand relsnmipe 299 drons fhe secand thesrical media
20b, a first switching line 32a to connect the first 3-way valve 30a for the first outgoing pipe 28a and

the second Ghway ieivksforithedseeond edtuRESiDE 295 FlomaR& tadahPdleihad fddhd 860 to the first
liquid tank 2? and a second switching line 32b to connect the first 3-way valve 30b for the second
outgoing piﬁ éé%lacna the first 3-way valve for the first return pipe 29a from the first chemical media
20a to the sagordquidianki2?ia Bydswitchingfibe stvitghing edit 27, theeciedUtatibimef the dne
chemical between the first liquid tank 22a and the second chemical media 20b is madecp%ssible and
the circulatibf Bfare R %H’éﬂrﬁ@éﬁbéﬁ%@’e‘h"tﬁé’seﬁﬁiﬂ@l}imaﬁﬁ b‘fb Sttt S &iemical media

20a is madg pessikle,.[a0281;Nextpactipns pj the cigaiette U spmeval @ppaialyiscid hadng the

above configurations according fo the embodiment of the present invention are explained, [00291First,
the circulatihiglair neteryet dackstedhe ciyhratte sddriramovaapanads 105 ram afesmbaer dust

particles are removed by.the high-performance dust.removal filter,11, passe rou@é@ﬁﬂater
cleaning medie 7 fth %tear‘gdégn%‘?gsurﬁf}ﬂ?m%er%85&11903&@}508 r(?rr?tqé water spraying pipe

18 and the q{r)f;glgg & havngRassed throgeh theswatel Cleaairigonesia 17, aftés wdten-soluble gas
has been removed from the circulating air, is put into a state of saturated vapor and is transferred to

the chemicab bdcrréradwal erit 1 B.90D30P IMAe cRémitaPstor réfRTECHR384 BhtfcdSiquid,

which is stored eg:ﬁthe gciuid storage tank 22, B%ntai%@eq@?iagf the chemicals inaluding siared alkaline
chem

gas removaPdifemical (c?fric gcsfg), acig Sgas remova cal (sodium carbonate), and aldehyde gas
removal chemicab(@leina) s tidnséerred: pithipressuse; shroaghi the ircalagrgrpamp 28itd .a chemical

spraying pipglzultﬁqgitgeec,:ircgull?lticngn?iirchaz\llicrzlgd?asﬁ?gtt?(rioiur%]g,thfsco @é%allne, leucine,
lysine, methionine, serine, threonine, valine, systeine, or
the like may be used.
[0026] In the chemical removal unit 13, 3 sets of the
liquid storage tank 22, chemical media 20, and circulating
line 24 are provided for each of the alkaline gas removal
chemical, acid gas removal chemical, and aldehyde gas
removal chemical. The chemical removal unit 13 for the
alkaline gas removal chemical and acid gas removal

chemical, as shown in Fig. 2, has a first liquid storage

tank 22a to store any one of the alkaline gas removal
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12 media is cleaned by three chemicals including the alkaline gas removal chemical (citric acid), acid
gas removal chemical (sodium carbonate), and aldehyde gas removal chemical (glycine) and
transferred to a heating unit 14. [0031] In the operations, the switching unit 27 is manipulated
periodically (for example, every one week) so that the state in which the alkaline gas removal chemical
(citric acid) circulates through the first circulating line 24a and the acid gas removal chemical (sodium
carbonate) circulates through the second circulating line 24b is switched to the state the alkaline gas

removal chemical circulates through the first. switching li dgt [ . vahkchemical
circulates tﬁligﬁéjﬁ the ie%gr% %\?V%?g;]ﬁla ?migé%’?? r|1s élgu%s%éa?o %v&iggtgﬁgm%igjl (gg%tic?rl?s%o occur
among CaGQR Ny ©3; and thadike adcurhelated inlthenfilt gnd Secomdsahemiodl hedid @0a and 20b

and/or in the pipes. Citric acjd +_calcium carbonate -> calciurFé citrate + water + carbon dioixde that is,

2C611807 $ HOAHS -k chidn7iP+ 81936 + $862 ThitTheMR&TPeLRon CAR BHENt the
occurrence Of spa)e; nhe ficstiangd seeeqd ghamicalmedia 20a and YOp1and{omnghe pipeg. [0032]The

sterilizing unit 25 is disposed in the vicinity of the chemical media 20 and also the sterilizing unit 26 is

first chemical media 20a to which the one chemical is
supplied, a second chemical media 20b to which the other
chemical is supplied, a first circulating line 24a to
circulate the one chemical between the first liquid storage
tank 22a and the first chemical media 20a, and a second
circulating line 24b to circulate the other chemical
between the second liquid storage tank 22b and second
chemical media 20b.

[0027] The first circulating line 24a is equipped with a
first circulating pump 23a and the second circulating line
24b has a second circulating pump 23b. A switching unit 27
is provided between the first circulating line 24a and
second circulating line 24b. The switching unit 27 has
first and second 3-way valves 30a and 30b each connected
in a midway of each of a first outgoing pipe 28a to the first
chemical media 20a and a second outgoing pipe 28b to the
second chemical media 20b and second 3-way valves 31la
and 31b each connected in a midway of each of a first
return pipe 29a from the first chemical media 20a and a
second return pipe 29b from the second chemical media 20b,
a first switching line 32a to connect the first 3-way valve
30a for the first outgoing pipe 28a and the second 3-way
valve for the second return pipe 29b from the second
chemical media 20b to the first liquid tank 22a, and a

second switching line 32b to connect the first 3-way valve
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disposed inside the liquid storage tank 22, thereby suppressing and decreasing the occurrence of
slime on the surface of the chemical media 20 and/or inside the liquid storage tank 22. Therefore,
troubles of pipe occlusion caused by slime and/or odor occurrence can be prevented and periodic
maintenance is not required, thus enabling the reduction of maintenance costs. Furthermore, By using
not the photocatalyst but the sterilizing unit when the occurrence of slime is to be suppressed, the
chemical contained in chemical liquid is neither oxidized nor decomposed, thus enabling high

performance af odor removal of the chemical odor remov it e} b@}{gaipl{giglgdSLovgg Next, in the
heating unip P ,t 8’6ir$6%1leétiﬁge%?r%g/iﬂélﬁggftrsligelgtll\yeehaubmi iti/ao almost 100% in the cf?tlemical odor

removal unit 18is hestedise that is relagive huptgity Reranfesass hanfi psedeferminiethdelative

humidity (for example, 70%) and the heated circulating air is the g nsfergd to theta tivated carbon
15 so that velafidrddhic dompdihdseAtahelilit ci?&fl‘;g'n% i are rafoVEd: At thiS Point of

time, since ghe, relasive humidity,Qf thesorculatina iy passipgdarossh the activated 6asien 15 becomes
less than the predetermined relative humidity, the degradation in odor substance removal performance

of the activated warban s eai betpdvental]. {oo8W] 2Ren ,atﬁeicf?élﬁaﬁﬁgc&iﬂlﬁ*a\ﬁﬁg? ﬁ‘é$§é& through
he acivated catbon 5 s ransieged by e ower 46/ e po 1K 5, YT aiputed

between th&* arette’ddor reméva apparatus 1 OOSS?Ta le 1 shows results from
measuremeris oh IRROVBLRSeuRaRGecokibe sigardtiq addr tenadvad &iparatds 1B ebtairsed when 2
pieces of cigarettes were burnt and circulating air of 1,500 m3/h was allowed to pass through the

cigarette odoit pambial appafdis 48 drctime %x‘écBn‘Bi?rib‘ fable 1, the cigarette odor removal
apparatus 40 g pmave 992 ol dushiarticles, T TG ofavolait roaniamamagunds),

100% of nicotine, 81% of acetaldehyde, and 76% of ammonia, thus it is understood that the cigarette
odor removalgpparatuss1 0 6ah provite higk relnova periofirgnea tiemevet ¢ BlitEetdutlet

column in Taple 1 [ePeSemL S PO L 53 b ehy bva eenhen e Uheldsiedion

[0029] First, the circulating air returned back to the
cigarette odor removal apparatus 10 from a room, after
dust particles are removed by the high-performance dust
removal filter 11, passes through the water cleaning media
17 in the water cleaning unit 12. Water is being sprayed
from the water spraying pipe 18 and the circulating air
having passed through the water cleaning media 17, after
water-soluble gas has been removed from the circulating
air, is put into a state of saturated vapor and 1is
transferred to the chemical odor removal unit 13.

[0030] In the chemical odor removal unit 13, a chemical
liquid, which is stored in the liquid storage tank 22,
containing each of the chemicals including stored alkaline
gas removal chemical (citric acid), acid gas removal
chemical (sodium carbonate), and aldehyde gas removal
chemical (glycine) is transferred, with pressure, through
the circulating pump 23 to a chemical spraying pipe 21 and

the circulating air having passed through the chemical
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[0036][Table 1] Aircleaning apparatus Inlet ( g g/m3) Outlet ( g g/m3) Removal ra e(%) Dust particles
482 7.99

media is cleaned by three chemicals including the alkaline
gas removal chemical (citric acid), acid gas removal
chemical (sodium carbonate), and aldehyde gas removal
chemical (glycine) and transferred to a heating unit 14.

[0031] In the operations, the switching wunit 27 is
manipulated periodically (for example, every one week) so
that the state in which the alkaline gas removal chemical
(citric acid) circulates through the first circulating line
243 and the acid gas removal chemical (sodium carbonate)
circulates through the second circulating line 24b is
switched to the state the alkaline gas removal chemical
circulates through the first switching line 32a and the acid
gas removal chemical circulates through the second
switching line 32b. This causes following chemical
reactions to occur among CaCOj;, MgCOs3, and the like
accumulated in the first and second chemical media 20a

and 20b and/or in the pipes.

Citric acid + calcium carbonate -> calcium citrate + water
+ carbon dioixde

that is,
2Ce¢Hz07 + 3CaCO3 -> Ca3(CgH507)2 + 3H20 + 3CO2

This chemical reaction can prevent the occurrence of scale
in the first and second chemical media 20a and 20b and/or
in the pipes.

[0032] The sterilizing unit 25 is disposed in the vicinity

of the chemical media 20 and also the sterilizing unit 26 is
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TVOC(total volatileorganic compounds) 311 72 77 Nicotine 30 ND 100

disposed inside the liquid storage tank 22, thereby
suppressing and decreasing the occurrence of slime on the
surface of the chemical media 20 and/or inside the liquid
storage tank 22. Therefore, troubles of pipe occlusion
caused by slime and/or odor occurrence can be prevented
and periodic maintenance is not required, thus enabling
the reduction of maintenance costs. Furthermore, By
using not the photocatalyst but the sterilizing unit when
the occurrence of slime is to be suppressed, the chemical
contained in chemical liquid is neither oxidized nor
decomposed, thus enabling high performance of odor
removal of the chemical odor removal unit 13 to be
maintained.

[0033] Next, in the heating unit 14, the circulating air
having had its relative humidity of almost 100% in the
chemical odor removal unit 13 is heated so that its relative
humidity becomes less than a predetermined relative
humidity (for example, 70%) and the heated circulating air
is then transferred to the activated carbon 15 so that
volatile organic compounds contained in the circulating
air are removed. At this point of time, since the relative
humidity of the circulating air passing through the
activated carbon 15 becomes less than the predetermined
relative humidity, the degradation in odor substance
removal performance of the activated carbon 15 can be
prevented.

[0034] Then, the circulating air having passed through
the activated carbon 15 is transferred by the blower 16 to

the room and is, thereafter, circulated between the room
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Acetaldehyde 43 8 81 Ammonia 66 16 '76 Figure 3 is a diagram showing results from comparison
measurement between the removal rate of acetaldehyde and elapsed time in the case of the cigarette
odor removal apparatus 10 of the embodiment of the present invention and in the case of the prior

c?garette odor removal apparatus. At the time of the above comparison measurement, the number of
cigarettes burnt

and the cigarette odor removal apparatus 10.

[0035] Table 1

shows results from measurements of

removal performance of the cigarette odor removal
apparatus 10 obtained when 2 pieces of cigarettes were
burnt and circulating air of 1,500 m3/h was allowed to pass
through the cigarette odor removal apparatus 10 one time.
According to Table 1, the cigarette odor removal apparatus
10 can remove 99% of dust particles, 77% of TVOC (total
volatile organic compounds), 100% of nicotine, 81% of
acetaldehyde, and 76% of ammonia, thus it is understood
that the cigarette odor removal apparatus 10 can provide
high removal performance. Moreover, N, D in the outlet
column in Table 1 represents a result that is a level of

being less than the limit of detection.

[0036] [Table 1]
Air cleaning | Inlet (u g/m3) Outlet (z g/m3) Removal rate(%)
apparatus
Dust particles 482 7 99
TVOC (total | 311 72 77
volatile organic
compounds)
Nicotine 30 N.D 100
Acetaldehyde 43 8 81
Ammonia 66 16 76
Figure 3 1is a diagram showing results from

comparison measurement between the removal rate of
acetaldehyde and elapsed time in the case of the cigarette

odor removal apparatus 10 of the embodiment of the

present invention and in the case of the prior cigarette

odor removal apparatus. At the time of the above

comparison measurement, the number of cigarettes burnt
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simultaneously was 6, processed amounts of wind was 250 m3/h, and inlet acetaldehyde
concentration was 1,200 ti g/m3. Moreover, Fig. 4 is a schematic diagram showing configurations of
the prior cigarette odor removal apparatus 1 (that is, the air cleaner disclosed in Patent Reference 3
described above) which was used at the time of measurement performed in.Fig. 3) and, in the case of
the prior cigarette odor removal apparatus 1, in order from an upstream side along the direction of
circulating air flow (arrow direction in Fig. 4), the activated carbon 2 impregnated with chemicals for
acetaldehyde odoLremovaI, alctivated carbon 3 impre?ﬁated Withn(%réerg%c%si@aa%ae{i %rgmoval, and
blower 4 ar& FFoditdaAg tHe VAR sRE VERER (AT 2 Proceseed amounis of wind
(m3/h)/voluge of activated gabendBB)h b bk pdtvaterheasbar 2 inpregrated Wit alte chemical for
acetaldehyde odor removal was 46,000/h. [00371 As is apparent from the measurement results shown
in Fig. 4, in glaxchse Yipe privedgafct® odorirenfovacdspaatict 4he iifdval F 28 Bid&taldehyde

lowers with @&%Pff%&im% however, in thecase g the,Cioarglie,qdof semgyal 2pParais, 1 of the
ec

present invention, emical liquid containing a specified chemical is ordinarily and additionally
supplemented jrethe tiquid stdrbbe tarils 22tih ¢headhrericad odor rdiovke aritl13 and, atterafore, no

lowering of the removal rate of acetaldehyde occurs and high removal rate can, be always maintained.
[00381 Tabgﬁgﬁ&ﬁ%fiﬁ SRS foMP e u?‘érg%ér}ii? RECEA R L

of thé ntinbero microorganisms in the
liquid storagg tapkbebyaethepdadieimedpr rampyal . apparatus, 10:0f theeembadimentidfdhe present
invention which has the sterilizing unit 26 made up of one piece of an ultraviolet lamp showing power
consumption of 48.8 1% and tHewingla Wa\@éﬁg’tﬁ%f%@ﬁﬁﬁf&%(} rakiti® e e il SBragR tank 22 of
22 liters and thetprior ci arc;t e od%rg

4908 B OVRIARPRIAIE MINCl) Pagiie APHERG LA 20pageunts of

wind proces%gc‘? 4F 12 Time 'of thé' measurément was mJ3/h and the measurement results are
values obtaineghrafigr theilapse of aneiday BHewingithe ptdcement wifttae: stériliziag biwin26 2Table 2

shows that the number of microorganisms the liquid, storage tank 22 is decreased greatly by mounting
the sterilizing Rt 26 Make ﬁqﬁ’iéléof’a%@’%hﬁ%&saﬁﬁ’fh%‘b%ﬁﬁ?rﬁﬁg@'o(fgli% s tﬁ%% \ é(

suppressed of reducedy [QA3PH APl 2lmRyiosrs Rreseit iMaicPhe micals for alkali

gas removal, and blower 4 are provided and the SV value
[space velocity (1/h) = processed amounts of wind
(m3/h)/volume of activated carbon (m3)] of the activated
carbon 2 impregnated with the chemical for acetaldehyde
odor removal was 46,000/h.

[0037] As is apparent from the measurement results
shown in Fig. 4, in the case of the prior cigarette odor
removal apparatus 1, the removal rate of acetaldehyde
lowers with elapsed time, however, in the case of the
cigarette odor removal apparatus 10 of the present
invention, the chemical liquid containing a specified
chemical is ordinarily and additionally supplemented in
the liquid storage tank 22 in the chemical odor removal
unit 13 and, therefore, no lowering of the removal rate of
acetaldehyde occurs and high removal rate can be always
maintained.

[0038] Table 2 shows comparison results from
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Ratioofnumbersof microorganismsin liquid storage tank 10 1 Table 3 shows results from
comparison measurement of the removal ratio of TVOC (total volatile organic compounds) between
the cigarette odor removal apparatus 10 having the heating unit 14 (heater) of the embodiment of the
present invention and the prior cigarette odor removal apparatus having no heater. At the time of the
at_)ove comparison measurement, the number of cigarettes burnt simultaneously was 6 and amounts of
wind processed at the time of the measurement was 486 ma/h. As is apparent from the Table 3, in the

case of the prior cigarette odor remgyal apparatys, the relative idjty. of. irculati ir passing
through then%\‘ét?\)%l &0 isoe?s h%}]eas ]}f%l%ﬁer ocPofr%b%%%rggdr%ér%gﬁ%%ovyﬁe%%l%,
however, in tha,ca@sesaldha gigansita Rdds sewamahapacates 4@ oé theepredent inventiow athe relative

humidity of the circulating air passing through the activated carpon 15 has already lowered to 70%
and, therefére Ptad ¥egradhfion fr bBS @ f3&Bhtande Eﬁr’? bR ﬁ?&%ﬂfedﬁ%(?ﬁﬁ*%ﬁle 3] 0

which has the sterilizing unit 26 made up of one piece of an
ultraviolet lamp showing power consumption of 13.5 W and
having a wavelength of 100 mm to 280 mm in the liquid
storage tank 22 of 22 liters and the prior cigarette odor
removal apparatus which has no sterilizing unit 26.
Amounts of wind processed at the time of the measurement
was 1,500 m3/h and the measurement results are values
obtained after the lapse of one day following the placement
of the sterilizing unit 26. Table 2 shows that the number
of microorganisms in the liquid storage tank 22 1is
decreased greatly by mounting the sterilizing unit 26 in
the liquid storage tank 22 and the occurrence of slime or
the like are suppressed or reduced.

[0039] [Table 2]

Prior art Present invention

Ratio of numbers of
microorganisms in
liquid storage tank 10 1

Table 3 shows results from comparison measurement
of the removal ratio of TVOC (total volatile organic
compounds) between the cigarette odor removal apparatus
10 having the heating unit 14 (heater) of the embodiment
of the present invention and the prior cigarette odor
removal apparatus having no heater. At the time of the
above comparison measurement, the number of cigarettes

burnt simultaneously was 6 and amounts of wind processed
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UpstreamDownstream g/m3a gin' Removal rate Relative humidity Present invention (with heater ) ,020
39561

at the time of the measurement was 486 m3/h. As is
apparent from the Table 3, in the case of the prior
cigarette odor removal apparatus, the relative humidity of
the circulating air passing through the activated carbon is
as high as 97%, the odor removal performance lowered to
41%, however, in the case of the cigarette odor removal
apparatus 10 of the present invention, the relative
humidity of the circulating air passing through the
activated carbon 15 has already lowered to 70% and,
therefore, the degradation in odor removal performance

can be prevented.

[0040] [Table 3]

Upstream Downstream Removal rate | Relative
o g/m3 ug/m?d humidity
Present
venion 1,020 395 61 70
heater )
Prior art
(without
heater) 934 548 41 97

Thus, according to the cigarette odor removal
apparatus 10 of the embodiment of the present invention,
since the circulating air is cleaned by using the chemical,
which is made of food additives, being safe for a human
body in the chemical odor removal unit 13, the cigarette
odor removal apparatus can be applied to indoor
circulation type apparatus accordingly. Moreover, the
chemical to be used in the chemical odor removal unit 13 is

ordinarily and additionally supplemented and, therefore,
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70 Priorart (without heater)934 548 41 97 Thus, according to the cigarette odor removal apparatus
10 of the embodiment of the present invention, since the circulating air is cleaned by using the
chemical, which is made of food additives, being safe for a human body in the chemical odor removal
unit 13, the cigarette odor removal apparatus can be applied to indoor circulation type apparatus
accordingly. Moreover, the chemical to be used in the chemical odor removal unit 13 is ordinarily and
additionally supplemented and, therefore,

unlike the prior activated carbon impregnated with the
chemical for removal of aldehyde odors and activated
carbon impregnated with the chemical for removal of
alkaline gas, the odor removal performance 1is not
degraded, whereby, the high removal performance can be
maintained for a long time. Furthermore, by providing
the high-performance dust removal filter 11, the water
cleaning unit 12, and the chemical odor removal unit 13 in
order from the upstream side along the direction of
circulating air flow, it is made possible to remove not only
dust particles in the circulating air but also gas

components.
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unlike the prior activated carbon impregnated with the chemical for removal of aldehyde odors and
activated carbon impregnated with the chemical for removal of alkaline gas, the odor removal
performance is not degraded, whereby, the high removal performance canggesimgintained for a long
time. Furthermore, by providing the high-performance dust removal filter 11L water cleaning unit 12,
and the chemical odor removal unit 13 in order from the upstream side along the direction of
circulating air flow, it is made possible to remove not only dust particles in the circulating air but also
gas components. MCSLIP WHAT IS CLAIMED IS; 1.Cigarette odor removal apparatus for removing
odors of cigarettes contained in circulating air comprising; a chemical odor removal unit to clean

the circulaihlidifbyl Ssifd.ehémMidalliglit containing a chemical made of a food additive;  wherein

the chemical odor removal unit comprises a first liquid storage tank to store any one of a chemical for
removal of alkaline gas and a chemical for removal of acid gas, and a second liquid storage tank to
store the other chemical, a first chemical media to whic6 tigexaree teemiedls is supplied va2decond

chemical media to which the other chemical is ésﬁplied, a first cirCL%lI< ting Iir(l)e QLQYQ%%S? Itlhat the one
chemical i8 BR& I Sird Adied DRAREER freGiFst TiGuid %t&la%%ﬁn &fd first'c media, and a

emica

second cirgulating ling,provided spdhiat the Ather chemical is able to be circulated between the second
liquid storage tank and second chemical media and wherein a switching unit is provided in the first

circulating line and irhtherssecoha dirculating iricadndl by tsviiciihg e ShitcHing GHit adiddyftion of the

one chemical is made possible between the first liquid storage tank ﬁggl&qlm%%ogﬁge tank and
circulation ¥t th& Bkt chenficd }fg}ﬁgci;{ﬁgs%ﬁa e%%f\?vtzaelnnt Ieléae%ogg%quid storage tank and first

chemical medig, MGEhitdve;

wherein the chemical odor removal unit comprises a
first liquid storage tank to store any one of a chemical for
removal of alkaline gas and a chemical for removal of acid
gas, and a second liquid storage tank to store the other
chemical, a first chemical media to which the one
chemicals is supplied, a second chemical media to which
the other chemical is supplied, a first circulating line
provided so that the one chemical is able to be circulated
between the first liquid storage tank and first chemical
media, and a second circulating line provided so that the
other chemical is able to be circulated between the second
liquid storage tank and second chemical media and
wherein a switching wunit is provided in the first
circulating line and in the second circulating line and, by
switching the switching unit, circulation of the one
chemical is made possible between the first liquid storage
tank and second liquid storage tank and circulation of the
other chemical is made possible between the second liquid

storage tank and first chemical media.
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2. The cigarette odor removal apparatus according to Claim 1, wherein the chemical to be used in the
chemical odor removal unit is ordinarily and additionally supplemented. 3. The cigarette odor removal
apparatus according to Claim 1 or Claim 2, wherein a sterilizing unit is prayigediip a vicinity of each of

the first chemical media and-second chemical media and in each of the first liquid storage tank and
second storage tank.

2. The cigarette odor removal
apparatus according to Claim 1, wherein the chemical to
be used in the chemical odor removal unit is ordinarily and

additionally supplemented.

3. The cigarette odor removal
apparatus according to Claim 1 or Claim 2, wherein a
sterilizing unit is provided in a vicinity of each of the first
chemical media and second chemical media and in each of

the first liguid storage tank and second storage tank.
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