*159159* Cl GARETTE ODOR REMOVAL APPARATUS TECHNI CAL FI ELD.[0001}--The

present invention relates to cigarette odor renoval appar at us enove
odors of cigarettes contained in circulating air. BA Wﬁ\g 0002]
Generally, in order to renove odors of cigarettes or ned in

the air in a roomand to clean the air, odor renoval apparete® such-as an
air cleaning unit, odor renoving unit, or the like is used. [0003] As art

q : :
Ref erence 1) habtigAdE T EaCp ol R FERIA Lo EARATE S cove "odor e
having high concentration by using a biological desulfation agent and an

al kal'i cleaning tower configured to renpbve odors by using sodi um hydroxide
or sodi yEhyRNNCHALIEIEANDai r  washer (see Patent Reference 2) to renove
toxic gas conponents contained in air by using hydrochloric acid,

sul furi o0 1] afthequr ese hidinxeaddioandedates tartigareppared 9t (see

Patent Reference 3) to rempve various toxic .gas cO nents occurring from
ci gar et tr&mwajs?ﬁ’g)a’é%ﬂl\%'f‘éd'eé&toﬂ’cﬁloiq%)'r%&fa‘f’e%a‘v”\ﬁa €8 ‘i:(h’éﬁ?bﬁﬁ or

renoval . of .acetal dehyde odors or activated carbon inpregnated wth a
chemi cal”\‘ 8#?_8@6&55%?351 kali gas are known. [0004] Also, air
purifying/conditioning apparatus (see Patent Reference 4) having a

hum di fication purifying section configured to perform hum dification
through 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 configured 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 to.xic
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

IR
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1 2l ~~~~ 100 terer et ~~~~~ HI ~Il~ *coooo2*-- gas-liquid
contact and to performprimary renmoval of soluble gas conponents and a
cooling dehunidification section to cool air processed by the

hum dification purifying section and to performdehum dification of part
of water content humdified by the humdification purifying section and to
perform secondary renoval of soluble gas conponents, a system (see Patent

Ref erence 5). to . enpye gas | riti ' j ti [
o coRpliniad SOREASt A o pasdd it SRRy (kAo v B TR 21
directiQn13RROY I RLeY p@ridReonshdt 8 £56linlgréehivm idifacatidnw,
contam nant rentval apparatus (see Patent Reference 6) to suppress the
growt h efe dtaehetbacdyl diowpriote siad teypdh ethinesid fig asgioay chanber in
which air is put into contact vvithftspray d.water,. and air rif¥' ng
?Epar atvu\;su(s?’egF&tS@rﬁthé# @][Ié co per Qf’é‘ugﬁlbyuﬁ’r dgagipn &/ﬁi?% Ereventi ng
e gro 0 acterjia or, fungk.s.n r . . y placing a
ul travi Qle™ 3t © te’bﬁo‘?&é’é?%ﬁ}s‘?tdalbggset%% rlllsélﬂ{:]la(glgrlllk%g%g antF;er vvhgre air

S PUC A LEAAE W o SRASTD NS mAs8 ity 00Uy M eDVOr . exhaust
gas treatnent” apparatus (see Patent Reference 8) which, after neutralizing
and oxighlaime @fd@@@lm@axd@ntsubsisarscbesniﬁmlﬁate@a&’veﬁﬁtr&n@%r%ber for
renmoval , allows residual offensive substances to he adsorbed by activated
carbon ftor rexhavst gas impugitiesse i edciRanihd Uik LtEsee ‘Pé’ient

Ref erence 9) to suck . . . .
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
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 fungi in 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.



snoke of cigarettes together with air to allow cigarette tar to be adhered
to a duct collection filter and to renove odors of cigarettes by applying
ultraviolet rays to the duct collection filter to renove odors of
cigarettes are known. 2 Patent Reference 1: Japanese Patent Application

Lai d-open No. 2000 - 167344 Patent Reference 2: Japanese Patent Application
Lai d-open No. 2005-257220 Patent Reference 3. Japanese Patent Application

Lai d- open 005 ; 9195 P, t . . :
Lai 0- open N 25683 ReFphied bt alf nRsR ¢ ute niRRIIEATRRR 0P 2 o'

Lai d-opqlrhil\p.op?QQ4N%1.6§%(PatQ@t73?43,&erence 6: Japanese Patent Application
Lai d-open No. 2005 - 211742 Patent Reference 7: Japanese Patent Application

Lai d-open NoPa2002 R &fhddn fat2nt] sieh ercarc @ Bte dapApgsld cRdtiemt Appl i cation
Lai d-open No. 2004-261781 Patent Reference 9: Japanese Patent Application
Lai d- opdraidb-open No 629955 1HHAEEA0 the technol ogies stated in the Patent

Such as. hydrbetFah ESRT BPe Surlne s PaPEREATIEREER S
l'i quid, ﬂgleda‘plggg NPPI R §1S- gaupysbe applied to indoor circulating type
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
caleium ion or magnesium ion in water to produce CaCO3
and/or MgCO3, which causes the deposition of scale in a
pipe.
[0006] Also, the art stated in the Patent Reference 3 has



apparatus and that, since an alkali chem cal such as sodium carbonate is
used, these chemcals bind to a calciumion or magnesiumion in water to
produce CaCO3 and/or MgCO3, which causes the deposition of scale in a

pi pe. [00061 Also, the art stated in the Patent Reference 3 has 3 problens
t hat performance of activated carbon inpregnated with the chem cal for
renoval of acetal dehyde gas or wwth the chem cal for renoval of alkaline

gas is degppdats due ¢ 9 AN RlE e O f ta04i& ORsd Wurbblere is provided no
filter to renove dust particles and, therefore, renoval capability

decr easigh pragiwlhyed Withovhre, chiramactlsfar atkmowhk ofat ent Reference 4 al so
presents problens that slinme grows in circulating water, _caysing the
cl oggi mcotabhdphyd eygn s e witenkh¢echeamicat fogeaemordd 8fime flow into

a room Another prohlemis hat ; in_ordgr tqo prev t hese Q ms, the
di sposi?ﬁ&ﬂi’o‘?e g"ﬁsd@t %ﬁr@a‘i%ir%b‘ﬁ o ?grso&rptgﬁ@m%?afoﬁ tgeér)g ogn)ﬁghe
downstr i J LT ¥ poLt | B il 4P r | red, which
causes @%g}gcfrjsgfsemi;{l@%@g{lgy}[lg%(%.??&A gg‘i&?ﬁ\é@g‘r%tt fs)taalltﬂ{:]elcltjﬁiersl ?%eld’Patent

Ref er engke e FHEES &N B o Dblcarma bl ithatd e ¢ hoagbst hepdddwt h speed of

bacteria can be suppressed by decreasi ngﬁﬁ:n air_ tenperature in a sprayed
chanber Meheovecurthem@er tofs t aped dmj 4ib ec dhmbe nbeRedppeassedt 9 n t hat |

depend 10, o0 2 ridhitled ThY 1R 0o 1% ORSIFA Bl §' w1 SPeee

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 18

oxidized to produce ammonia which becomes



[ 00081 Also, the art stated in the Patent Reference 7 has problens in
that, when a chemcal is used as a photocatalyst layer, the chemcal is
oxi di zed and deconposed; for exanple, citric acid is oxidized to becone
aconitic acid or isocitric acid, which causes the odor renpoval function to
becone ineffective, or a chemcal is changed into a different substance,
for exanple, glycine is oxidized to produce amoni a whi ch becones 4

odor - produci n urce. [000 Moreover, the art stated in the Patent
Ref er en@& &~ pg'iqs‘?o)uﬁé’é‘g % é‘]rﬁs in that, though large mst particles are

removed | WEXhﬁi‘ﬁ}eGQ%rp%%?@%xtthﬁﬁ’ééggdtf‘& t366 IPeE nt RBFereald 8e

hum dity of the exhaust gas having passed through the activated carbon
becomes Alg@sta sLPF%6b Winehincebaes tdegughalaege m daiorp aetivlels peef or mance
and, as a result, residual odor substances_cannot be renoved. [0010]

Fur t her rI'm’IBOth‘dE Vahtensteaft}wulsﬁ gﬁé Paisafs thatast gshcbhe éF§b‘bd?%§ents

problems . in t can dust partl cle odors of
ci gar ettt § &re alttw “qﬂﬂ égV @hﬁ%‘s 0835 KV ngn%?egggi gas- i ke
¢l gar el g5 AURHS thiedEE] I*esdp'zzgwun'w Sid A0 K35 RSN QT Wihikhoht of
t he probl Ens escrl bed "above and has an o ject to provide ¢igarette odor
Fenoval @PpRaestdsgrhdattiam e apllt e@hovalngearforim am e iangd § ygxe aappar at us
and al so can maintain high odor renoval perfornmance and does not allow
scal e txewekiyr residupilpedor 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 present invention 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



DI SCLOSURE OF THE I NVENTI ON [0012] The present invention is characterized
in that the apparatus is cigarette odor renoval apparatus for renoving
odors of cigarettes contained in circulating air, having a chem cal odor
removal unit to clean the circulating air by a chemical |iquid containing
a chemcal conposed of a food additive, wherein the food additive

contains at |east one chemi cal out of a chemcal for 5 renoval of alkaline

gas, a chem cal fgr er‘ioval of acifg}%as., apd a chem cal .for. yenoval of

a: ckierydéegag.va[lo@ Fllaline gas.et m el ?% BV °fd”r‘”r‘%r$&\ﬁal of the
al kali gas;c t ] ' ' o] renoval of the acid gas
cont ai n%%%d??nﬁ%%ﬁb‘%nla?g? g%\%‘%%%b%cﬁg%mggﬁ?gré?gﬁoval of al dehyde gag
cont ai nqog ¥8] nel¢[Ddefdrablorehatabhe thaimtbalcheriwai ool afenoval
unit is made up of a first liquid storage tank to store any one, of the
cheni caltHor al&mhial gat t¢enbhkaki neitgds amndidhe thehegbeanical dodoval of

the acid gas and a second |iquid stqrage tank to siore the ot hem cal ,
first chamemal atdihe asighgas cartaia AR ?%rgaﬁ’;ﬂﬁ%d?%sfg 3 smes

chem cal ,nmedi.a t,o.which th t ] eal ] ked, L[St

cireul at§hgm iR ;f)?lévlied%‘d)‘g%f)to_ﬁg%lgggpo%g %%§t§§HQ%ﬁ§% ggrgi#%'abl e to be
ei rcul atgrh pgiweqn §hephriefsir alil@uUittha 6t Phage ek caldodvar friemmtovatlen cal
nmedi a, and a second circulating line provided so that the other cheni cal
i s abl e uhot He @iadel apedfbat fieesrt 1hpusdcoter Aggutdndt droagéoraninyand t he

second chenical _media, wherein a switchin ni t
one of the chemical for removal o tge 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 s"connected to the first circulating Iine and the second circulating |Iine
and by switching the swtching unit, circulation of the one chemcal is
made possible between the first liquid storage tank and the second

chem cal nedia and circulation of the other chemicals is nade possible
bet ween the second liquid storage tank and the first nedical nedia. [0015]
It is preferable that the chemcal to be used in the chem cal odor renoval

unit can be diparily a ditional ly, suppl emented., 6 [0016] ;Lt; is

pLef fer agloé) t‘th ts‘tse\éirleir}girﬁg’qﬁ’n%air}s aprWg}g‘&mign unif &p E’H f%/v%)?leéiach of
the first chem gal. PX:] t e C ' 18 ; ' of the
first | il(ﬁluiad%lgggrlggggtfaﬁa%glnﬁﬁg%sggg%& P?%?%Fﬁ@gglela{g%ﬁa ?%%27] It is
pref er alydedhat ch o¥liRalclMamding 4Aidt i® pulch t&e checufiasitndigiuid nto a

state of saturated vapor is provided on the upstream side of the chem cal
odor r evtmwed g eirfin knd nak ttiheatsed oovd Hd wisl prteviake tankhe downst ream of

B e
ynilto a_naﬂf?le_cé’éﬂl@ _ttcla gcﬁ%%%n?ﬁ%b e]sﬁ{%hé\l,e%gcf:%‘?gg%galt%g%gges{eﬁmval
ol eaned oy TeTe Rl e R S Tade up. of & Teod  saditve, bei ng
saf e forremfweh hedy, d4hd cighivetted odmrbon 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 unit, circulating air 1s
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



renmpval apparatus can be applied to indoor circulating type apparatus. By
provi ding the chem cal odor renoval wunit, odors of cigarettes can be
renmoved with reliability, thereby enabling high odor renoval performance
to be maintained. By providing the chemi cal odor removal unit wth the
switching unit, it is possible to prevent the occurrence of scale in the
chem cal nedia and/or pipe. BRI EF DESCRI PTION OF DRAWNGS [0019] Figure 1
is a schematic, diagram showi ng cigarette odor renoval apparatus of an
enbodi MEMVOREIKB- present 7 invention. Figure 2 is a schematic diagram

showi ng a cggr{n'g%alje %g& raerng\%%m it Qfid o %ggvti%é)dgrchgmpy@,“

appar at us he e I ment the present 1nvention. " Figure 3 is a

conpar i Spdlo 8 A SN 110 ofeShibt &1 g 4 £ 06t FEPGOF efetiio WA 1 r£p phirartsu of
acet al dehyde renoval rate and el apsed tinme between the cigarette odor
renoval ofiphar atubodimbatpefstdne preeanitolmuaatied® . .prior cigarette odor

renmoval apparatus . Figure 4 is a schematic diagram show ng the | or
cigarette od&Aguifoval 1§p&‘ar%?H§PaBE§?nN[§ij&a@§ | RE Q™ HENFWE | ON

[ 0020] reinafter, an_e dj . I i j on. ribed b
referring 18 cf?gv?/isr}lglé‘?m[eg;ggli)?E?%tljgglziﬁlgs%a{e?%gtraalrﬁés{ﬁgvtgér)\gr%l&lg(g?gfte odory
removal APPArah S Ph plslRal @70 BB e n t#ife NFiREENétte 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 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.



invention, inside the enclosure of which a high-performance dust renoval
filter 11 to renove dust particles in circulating air, a water cleaning
to renove water-soluble gas in the circulating air, a chemca
odor renoval unit 13 to clean the circulating air by a chemcal in a
_ liquid, a heating unit (heater) 14 to heat the circulating air,
activated carbon 15 to renove volatile organic conpounds in the

unit 12

chem ca

circul at i r, mand a | Qwe . A of| | d '
Ebi%%ﬁor d_g & r Ovynagﬁruprcl.%gnl% raﬂﬁtﬁr giged?#lrgg%iidgc%qé ?gvr%'rtigrgge
| B EB9a 11 70fmG deul@pi nef aar pbewus [WRZeZiaTheawat er

provi de

directig@eggg

stream st de al on

arr ow

cleaning unit 12 includes water cleaning media 17 made up of a porous
nat er i alho e ybonepcotbust ureilubaldpody, thre tlhkel,i kew atevatsprapiag ng pipe

18 di sposed on an upper_portion of the water c

ning nmedia 17, and a

. . ! | e
(ilr7a| \rll\ﬂg@lmqoé&dldpw&étwlbrﬁ% ypRer PEatiPInobitheevadedr ctg23APEy nedi a
, wher ei

8 B1dliepuiseb Bk UBRET PAGH PEn0L
vapor B eRie phlochBat i olgh EHE SaPaP i HancAgAes & b5 oh FARY Vat er

s spraysh 0023 Wi chemtes!l Aderniegovaledin ! 11 Iwtaidsm chen cal

nedi a 2

e up of the porous material, honeyconb structural body,

or the

Like, a cqh@mlgalingsaﬁayiimgnpﬁpeaﬁhedi sposedtateanf watenr poe di vAPST t he
media 20, a liquid storage tank 22 djsposed in a . |ower portion of

chem cal

the cherbyaltsreplaasage sthrepainttihg Water 29leandpe madis
|1 quid bvsilvi\%%n the I|i %ui d

water is sprayed.

[0023] The chemical odor removal unit 13 includes
chemical media 20 made up of the porous material,
boneycomb 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
294 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

efifcal



storage tank 22 and the chenical nedia 20 by connecting the chem cal
spraying pipe 21 to the liquid storage tank 22 to send the chem cal Iiquid
to transfer, with pressure, the chenmical liquid by a circulating pinp 23,
a sterilizing unit 25 disposed in the vicinity of the chem cal nedia 20,
and a sterilizing unit 26 disposed inside the liquid storage tank 22
wherein a chemcal liquid containing a specified chemcal is to be 1

ordinarily and additionall I t i1: |j QNI
[0024] BETeTREREnct cAFLdcBATar R0 A L b BibAfy o B HayRAEy HRTS, B2

bei ng a?ates.tge%ov%qd bR efRPda pddi tAMESe 0 08¢, baiH Hénfiemla bdwan body,
which cdntains three kinds of chem cals includi ng an al kal i ne gas renoval

9 ch_em' G@lm oaa laith tgas3 rerefet abhent oaltaiarsd tdre a¢ delyee kg'asiSr enfoval
chemi cal . Moreover, the chem cal odor _renpval unit 13 pre erablé}contains

tﬂese tlh:liwnliicgds dnclabimeakbbe rdlialine t B Sl QM TE2 yas P PaDY
chem cal, . acid gas renoval chem.cal, d, al '
ovever Acidl | BAg Lo IV Ehe b Gabr Rebyd oty 8T AE i o GrET 2S,

| east

a1 1 nesd oidE. Chem ER P e T P o B R T hoed ks the |
al kal i ng; 26 13 eo®M8hiakenitcab ashovaeerch dnicalli ovdciod, tBesei fiha exci d
L-tartaric acid, DL-tartaric acid, phosphoric acid, or the liixgr may be
S5 Ackrmintion ertumniaor nalarembly cosie’sh shethens gy omova
chemicals.
[0025] Citric acid is preferably used as the alkaline gas
removal chemical, however, DL-malic acid, succinic acid,
L-tartaric acid, DL-tartaric acid, phosphoric acid, or the
like may be used. Also, sodium carbonate is preferably
used as the acid gas removal chemical, however, sodium
hydrogen carbonate, potassium carbonate, trisodium
phosphate, or the like may be used. Moreover, glycine is
preferably used as the aldehyde removal chemical,
however, alanine, arginine, asparagines, aspartic acid,
glutamine, glutamic acid, histidine, isoluecine, 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

10



hydr ogen car bonate, potassium carbonate, trisodium phosphate, or the |ike
may be used. Mbreover, glycine is preferably used as the al dehyde renoval

chem cal, however, al anine, arginine, asparagines, aspartic acid,
gl utam ne, glutamc acid, histidine, isoluecine, |eucine, lysine,
met hi oni ne, serine, threonine, valine, systeine, or the |ike may be used.
[0026] In the chem cal removal unit 13, 3 sets of the Iliquid storage tank

22, chem cal d c | ati i ne. 2 i ded f h of
the al k& erfé‘l@ai 8 9§I18 Eﬁéﬁgﬁ‘l’gg"dﬁé%@% \9&? rov ?ala Oghgagl dghyde
gas rengyal) ;g e'Eé:ere 3)%&11%&341craeln‘?‘(1a|]5‘1%n' )13af§’éc$ﬁﬁ lﬁhlﬁeﬂl' ne gas
r enoval chem ca acid gas renoval chenical, as shown in 2, has a

first |isguirtgd Otaﬁék bank 2dasiterst ot Rearytlone andlhecallké(lslonhlgas renoval
10 chem cal and acid gas renoval chem cal SCI'[I‘I c acid as_the alkaline gas
renoval cardnisaltei asFithe Acid gesonelm ¢ yail dchempiegk ltranlﬁlgzbzl,oast ore the
ot her &pm cal _(sodi u car. bongte as the acbd as renov chemcal in Fig.

Fat ehemesh i nBur 41802 0% &I CRRLR cHBS; erlcas]uplﬁlied a
ceconc Db ilal d'saec%qutgh\g’?ﬁ M*}ﬁé&ﬁ&e 208N Rl b tRUPBknad: a first

mrculatm% 4a to cifc ethe onecemca etween the first
Liquid dipeagealt ank 329 ghikd heaf i fiststcheticalabbga BQre @laa teecond

circulating line 24b to ci rcuI ate the other chem cal between the second

li qui d stiecade tteabke2@neantiesrioall betwriconlt heedinstdbquid 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 20D,
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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[0027] The first circulating line 24a is equipped with a first circulating
punp 23a and the second circulating line 24b has a second circul ati ng punp
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 val ves 30a and 30b each connected in a mdway of each of a
first outgoing pipe 28a to the first chem cal nedia 20a and a second

out goi n i pe 28Q to the .secaond chem cal ia 20b_and.second 3- val ves
gla aﬂ%(fgl_lbfe%rac,th ¢ R dq ot &0 TR fvBYP B Eggcﬁmo‘? Bﬁ i FLST rn'gtvﬂ?\ga%i pe 29a

romthe first 1.C i ,f%gg e r | fg410m t he
second ghab]rﬁec Iogngg}eawgeg [ rsrt?ﬁgevm'a%%%i ng i ﬁgtenggrggrt&%ﬁg&ﬂt he first
3-way Vah¥@iad®0 4 otot fBefl blewlo Ot Didj wid Pt e k22 BNd Bie sedoalidgway

val ve for the second return pipe 29b fromthe second chemical media 20b to
the firdthe iswitchamg 224t 2Ad thesealatiormhghe paexphemicdhnect t he

12 " S e AR R AT AR 0
circul at?&ﬁﬁ@f ?ﬁbelag%lac e hoc%?zl%bee?m%e%\r?t{eﬁgw?}%%tef?éﬂ?g%{ﬂa&n%t%gg aﬁg’ tthge
seeone Segesal Wit SHbchs deomsIia opdk sbLnt emetiatine
rg%safw;émirnx}lenp?giﬁbzea [90R8]d dNegxossHeké.ons of the cigarette odor
[Ogggﬁa lldlsext, %\Qtri]gntshe oabe\é ecoréfilg%li'reqcttleonso glgorrdel,l?n &z?l
apparatus 10 having the above configurations according to
the embodiment of the present invention are explained.
[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 liguid 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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t he enbodi nent of the present invention are explained. [0029] First, the
circulating air returned back to the cigarette odor renoval apparatus 10
froma room after dust particles are renoved by the high-perfornance dust
removal filter 11, passes through the water cleaning nedia 17 in the water
cleaning unit 12. Water is being sprayed fromthe water spraying pipe 18
and the circulating air having passed through the water cleaning nedia 17,

after water-soluble gas has been renoved fromthe circylating,.air, is put
into a slil&tdelaois§dtet§‘r1h?@deabeFeﬁrf&l??lqar]asnépé’aPédnc%ttubrfeacl i@l odor

removal unit 13. [0030]+ln. t C \ ryy e ] m cal
l'iquid, %Fcﬁﬁlgo[svtagl_r eéhienqnﬁggll R%E?ggét ga(rj(%gde)’t S%E?éz?gé%o%a?ﬂ%i‘%?each of
the chenigals;dic!Wdidith St UL ahlale)Nea iBSal @6MAd e CRYME R m(ev il i C
acid), acid gas renoval chem cal (sodium carbonate), and al dehyde gas
renoval ckbeanmicsal (¢hyyinne)and tramnsiferred twi ahberatsing aanttrloligh the

circulatjn np 23 to a chem cal spraying pipe 21.and the cprculating air
havi ng pia(!s‘ggg']lt hrlgugh btene o BEAD S 1 2 AR $ Wit b%ﬁeduw%t hllzge thenical s

i ncl udi h kal i . he cal ([ ' '
oroval AR B4 CpSoRPEACBAPBANE T BRA Ardeh, HECEE O R m APk BT, oo

€9l yei nejy 3Rdh & & ARG 1ol W BiBhNERE! AUkWNihelfas FQAFdYalnchbmopglal i ons,

the switching unit 27 is manipulated periodically (for exanple, every one

vweek) so(citthat hled¥téaiecubavbscbhirbaighkehendigas ¢ianovkd tiahgn oné

(citric acid) circulates through the first circulating line

: 24a and the acid gas removal chemical (sodium carbonate)
circulates through the second circulating line 24b 1is
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 CaCOj3, 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,
2C¢HgO7 + 3CaCO3 —-> Cas(Ce¢H507)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

13



244 and the acid gas renoval chem cal (sodium carbonate) circul ates

t hrough the second circulating line 24b is switched to the state the

al kal i ne gas renoval chem cal ~circulates through the first switching line
32a and the acid gas renoval chem cal circulates through the second
switching line 32b. This causes follow ng chem cal reactions to occur
anong CaCO3, MyCQOB, and the like accunulated in the first and second

chem cal nmedia 20a. and 20h and/.or .in the pipes., Ctrigqacigd + calcium
gacgl(o:ggatdels-l’ﬂ%% ci Uns ?raqée+d<h§t"e‘1‘i] -ﬁ‘h‘é)a’rp”ogﬁ aiiao‘ilkdealzhat §reP%H07 +

- =507 + i ) r ' vent the
occurrensp%pcgggggg?% )algln(rt(ﬁ%@???gg%gﬂgeéggg??ﬁ%%afpﬁg%j@} %g{]a tg{]é; 20b
and/ or 4yt R Pehe [0SR cH1ensé @5 bl RD A AN # i2bside dilspddgdridh t he
vicinity of the chem cal nmedia 20 and also the sterilizing unit 26 is 13
di sposetstinsigie thalkigli.d Kbeagoranktzpuhles b, pspppoeedivgg ognd
decreasing the occurrence of_ sli gta on the surface of .the chem cal, nedia 20

and{ or iemraedt hgf ISiIQHT%i anddpagedoinie cLuT ReBEEs SRR B RBF ¥ETdP i pe
occl usi on_ ,cause sli d .
oce! sl g HUTEAL HhbTR UNUREOLE" pRICHELAIR S e PESUARLiSHy and

_ required, thus'e
mai nt enafce ¢edet i t BEr MGG thh a HeleNgc d9ts t he Fobpt heaabyst Byt the

sterilizing unit when the occurrence of slime is to be suppressed, the

cheni calusing 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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contai ned in chemn cal

i _ liquid is neither oxidized nor deconposed, thus
enabl i ng hi gh performance of odor rempval of the chem cal odor renoval
unit 13 to be nmaintained. [0033] Next, in the heating unit 14, the

circulating air having had its relative humdity of alnpst 100%in the
chem cal odor renpval unit 13 is heated so that its relative humdity
becones less than a predetermned relative humdity (for exanple, 70% and

the heated circulating air .is then transferredq to. the activated carbon 15
so that a%ﬁém@%%@%m %‘b%oiﬁﬂ?vc%ﬂtaém@ﬁagﬁls[ t}ed]‘ci rculating air are
removed (g 51 SR Qf LhiGRy o SlAfulfe FFLRT Yo AU ddomet e

circul ating alr passing through the activated carbon 15 becones | ess than

the preqeifipRidied pd ettt beini gft yyhehectiggragati oodior odamaukst ance
renmoval performance of the activated carbon 15 can be prevented. [0034]

Then, thepparatied i hg aibtaiaddgwleesed thremegh of e gax ¢ tke 2dWedoon 15 is
transferred by the bl ovxﬁr 16 to.

t Is, th f '
bet ween Rwenicenrl our ahle iRect ot SOGR Y bodiag 2a3pRred o P61 0035
OWs hLe s.from pneasyr S I f h
ci gar et tt ’b%l‘dg&]r i vﬁfgaaﬁﬁgrga(?gggﬁg%ﬁ\g‘{l%éf%\égtﬁ?g@s@bﬁqﬁ%éﬁ eth es
were bufpkoaB9nG £6UTabileol Aith OtidaQd t686 8 owase fil d Wk p p apastsus t hr ough

the cigarette odor renoval apparatus 10 one time. According to Table 1,
the ci gatetégnotemm oern9dl %apfadasisparticles, 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 (u 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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10 can renove 99% of dust particles, 77%of TVOC (total volatile organic
conmpounds), 100% of nicotine, 81%of acetal dehyde, and 76% of anmoni a,
thus it is understood that the cigarette odor renoval apparatus 10 can
provi de high renoval performance. Moreover, N, Din the outlet colum in
Table 1 represents a result that is a level of being Iess than the |imt
of detection. [0036] [Table 1] Air cleaning Inlet ( g/nB) Qutlet ( g/ nB)
Renoval rat ei% apparatus Dyst particles 482 7 99 .TVOC (total %1 72 77
vol at i | 15 Bah 8 eohpouTHap GNiIb’b???l%sgg RO 1808 REFAPHL T RS Zé 8 81

Ammroni 2 n§§{1]1‘6 7ngiiﬁl]!Eg gcb%aﬁd@%ﬁé@%%@@@ﬂ‘ﬂré?ﬁd’ﬁt wd440magomari son

measur edent T hel Weeh t removal T acet al dehyde and el'apsed time in

the caseg qf3t henrd g86 ebe FOEOr4r gy akchrpanatos dif gafamhe leowadigrent  of
the present invention and in the case of the prior cigarette odor renoval

appar at usnnfitguhattome obft he haboveriannpeid avet heasad@rentte meY Hlunber of

cigarettes burnt 15 sinultaneously was_ 6, processed ampunts.of w.nd wa
250 MB/4PPaf® it et Ellcﬁewg@ @dﬁcé?rlﬁﬁék%rffb% 01916%01% Patsat >

Mor eoverReﬂzgénAéei 3 ge%%??ggtdi gb%'\%r%?‘m\%gg 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 odor removal,
activated carbon 3 impregnated with chemicals 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.
[0087] 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

16



configurations of the prior cigarette odor renoval apparatus 1 (that is,
the air cleaner disclosed in Patent Reference 3 described above) which was
used at the tine of nmeasurenent performed in Fig. 3) and, in the case of
the prior cigarette odor renoval apparatus 1, in order froman upstream
side along the direction of circulating air flow (arrow direction in Fig.
4), the activated carbon 2 inpregnated with chemcals for acetal dehyde

odor renpval, activate rbon 3 i.npregpated with emcals fo | kal i
gas renﬂ&l?s‘h’?ﬁmtﬂlbaef’%ct}ree &Wb?fpe’d gﬁd THETS rgélr}hlerglﬁ spla%enc\l}%l ocity
1/h) =,pr n ' )/ VOl byatredn n (nB
(()f t%]e alg %&?ts:sgq}tgéggo%]a?q% n%%gg’nea({ggt\;lhm)e{ h(pit e cﬁieemagg:o\ffor a?g'["gl?degydza]
odor rer@yﬁhr\u&sﬁq(@w hhd Qa0 dsmien tpfatédd f rese hbhei measutiement

S

results own in Fig. 4, in the case of the prior cigarette odpr renoval
appar at s hicht ha sr thevsterdiaiog nadta? Gampdte YR QDR PReepapkad tine,
however, jn the case of the cigarette odor renoval a t 1 t he
present uirtr%Yl’cq](?r{ f@ﬁbp ATIRE POFE COREATHPH R EE?&?T#@X Qc(gem' cal is
ordinariyy_and addjfi | uppl n i | QUi aggdiank 22 in
t he chen%’%glmgd%r %%k&%\?gln é/tu]?\i {;)Plgegng,?glt htg)r e%éclge%ﬂ%o 1ISEO\S/%/eth?%ir ng‘glof1 t he
renoval é@éﬁa%é taaat 3 2edyde2 otiders antldhthle pariorakigatre téan oo ml ways

mai nt ai ned. [0038] Table 2 shows conparison results from 16 neasurenent of
t he nunbeemafval capy ganitsss whide has no sterilizing unit
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 10 1
liquid storage tank

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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liquid storage tank between the cigarette odor renoval apparatus 10 of the
enbodi nent of the present invention which has the sterilizing unit 26 nade
up of one piece of an wultraviolet |anp showi ng power consunption of 13.5 W
and having a wavel ength of 100 nmto 280 mmin the liquid storage tank 22
of 22 liters and the prior cigarette odor renoval apparatus which has no
sterilizing unit 26. Anobunts of w nd processed at the tine of the

nmeasurenment . was_. 1,500 nB/h and the nmeasurenent results,are val ues:
obt ai nedtaiflee thEq aﬁgetgﬁ JRE RN ¢ 51 £ Bk H&atshe‘iiéjaé‘é?@ht  the

sterilizjn it 2 ab 2 that :t he nt@{ of, ¢gm or [SNB inN
the Ii qtﬂ%ggggrnégeﬁ %&r:k Egei sﬁgg\(g%regaée hgr%ggl y %/e ngufrﬂ%g t ﬁmls

sterilizijRG Wite 38 drebh8vhilosh P axtHt a9¢ thodk 13 taked hRemaddyyrence of
slime or the |ike are suppressed or reduced. [0039] [Table 2] Prior art

Present thweniricadatikRatg aiofp assbegst biromigh ddrgan v ted kpubon i d
storage tank Table 3 %howsthqres [ts from cgrrpari son neasutenent ,of the
removal gathiEbfan/BE% ¢ dt PRI QY G nPErfEBHQp%Hﬁﬁsioﬁ'&%‘ént? he

cigarette pdorn renmoval app t Us 0] i Ng .t i i ater) of
t he enbo‘g} @nthovgfevt%re brgegé%t Lélan%%n??%hgna_s?Egr&g?%o;&gic%a%%%%e&%gor
renoval é’;ﬁ?%&%tt}»l?s haygh NG 0 theAt pire A ntheidvER LR nt, hethaborel goivpar i son
measur enent, the nunmber of cigarettes burnt sinultaneously was 6 and
anount s lptmd ditypr adfesshd 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
ug/ms3 pg/m¥ humidity
Present
taop on 1,020 395 61 70
(with ’
heater )
Prior art
(without 934 548 41 97
heater)

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
circﬁlation 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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17at the tinme of the neasurenent was 486 nB/h. As is apparent fromthe
Table 3, in the case of the prior <cigarette odor renoval apparatus, the
relative humdity of the circulating air passing through the activated
carbon is as high as 97% the odor renoval performance |owered to 41%
however, in the case of the cigarette odor renoval apparatus 10 of the
present invention, the relative hum dity of the circulating air passing

t hrough th act | vat ed, car bopn. has al ready | owered t,0
t her ef or‘én?%]ﬁ r R orR ¢ Vo%IB 3 é?’f%?%ﬁ@ete‘iaﬂ’ %2‘ r}rbe'i/ent ed.

[0040] [Jg Laem?»al Upsd 3 ows %Fag}ﬁg?}%é A g g cti@l U o/ m

hum di ty Present 1nvention heat er Prior art

(Wi t houte 9300 348i b g nheaider withusthacceki diiz 410 fbe aiegaloatdle oflor
removal apparatus 10 of the enbodi nent of the present invention, since

t he circalkalimeai gaiss ctkaneddwr ugiengotvied clpsmtfoatmanpgchis s hetle of

f ood addl tives, bein safe for a_hu bod n the chem cal odor, renoval
uni t 13, deg&adefhr oF &’&nh/‘aﬂ a’f)%H%%%/ﬁL Eﬁﬁfﬁé%ﬁﬂlclee&atnol?%door

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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ci-cul ation type apparatus accordingly. Mreover, the chemcal to be used
in the chemcal odor renoval unit 13 is ordinarily and additionally

suppl enented and, therefore, 18 unlike the prior activated carbon
inpregnated with the chemcal for renoval of aldehyde odors and activated
carbon inpregnated with the chem cal for renoval of alkaline gas, the odor
renoval performance is not degraded, whereby, the high renoval performnce

can be L Nt ai r ng L.ime. Furthernore, by providing the
hi gh- per@ﬁéﬂég&é%nﬁ#‘oﬁaﬁﬁ'i lter 11, the water cleaning unit 12, and
t he chem cal odor renmoval unit 13 in order fromthe upstream side al ong

the direction of circulating air flow, it is made possible to renpve not
only dust peafibiadledse b ddhea Emlotid Bia pigadat usutfoal e ngasingowpanents. 19

WHAT IS CLAIMED ISt 1. Cigarette odor renoval apparatus for renoving odors
of cigaret tégarentasnednitmigied uimicingudatingopri S0P T sdRET cal odor
removal unit to clean {hedci rculatin ai.éﬂg]?/ 3 chem.cal .Iiqui c%.cont ai ni ng
a clhem cal cBr‘rﬁE§é’H1‘Eﬁ A ¢ 5ok Ty #1 V1! & ﬁ’ﬁ%gq%ocdr&g’gliat " cont ai ns
at | east_on cheyn cal t.0f . .cal. . for. f | S, a
cheni cala’froi’y_r gnﬁglﬁl[gb?ggéfgﬁlglgs?gglnmgqghé{ér% %gllrm}ég%aqr%rmvia: égfa glpdehyde
gas. 2. Jhg 4d 9ad it &dor renoval apparatus according to
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.

2. The cigarette odor removal apparatus according to
Claim 1, wherein the chemical for removal of the alkali gas
includes citric acid, the chemical for removal of the acid
gas includes sodium carbonate, and the chemical for

removal of aldehyde gas includes glycine.

3. The cigarette odor removal apparatus according to
Claim 1 or Claim 2, wherein the chemical odor removal
unit comprises 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 chemical is
able to be circulated between the first liquid storage tank

and the first chemical media, and a second circulating line
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Claim1, wherein the chem cal for renoval of the alkali gas includes
citric acid, the chemcal for renoval of the acid gas includes sodium
carbonate, and the chem cal for renoval of al dehyde gas includes glycine.
3. The cigarette odor renoval apparatus according to Caim1l or daim2,
wherein the chem cal odor renpbval unit conprises a first liquid storage
tank to store any one of the chemcal for renoval of the al kaline gas and

Lo st or SRei R Rero Gk che of Featehratfeal 19, ERTE R0 ng, bR HhathRL 0" Tone
Chem caly d dw BHRP 176! 3REONE 1I0\RM CBLoTRYS: {onkhlLhal hedtgeEoflaerm cal s

supplie irst circulating Tine provided so that the one chemcal is

abl e to dife Giikal! af &diRetwast dihie o isveitdhimigdustior agecdanie ctant tiche first
chenical media, and a second circulating line 20 provi ded so that the

ot her chdra dé\lrsrtscabd:elablbe tineuhadkedhopetaeend Wér§é’clé‘r$dnlg cfdind’ st or age
tank and the second ., chem rd‘i %t wher ei n a. S\ML gl nﬁ he 3% connect ed
to the ??ﬁs@ycﬁ‘f"éﬁ?&lpﬁgt m%wd GhiRE IRBHaCE S IE LI T RS ERE 8% by
Swi tching the syl i%%%giré‘”y(fss% dpc%leatt\}vQQnOfthteh%Pé‘@ 1iGhgw Eﬁbr'a%emade

possi bl e ePtEEn st Trquid storage tank and the second chem cal

medi a angd, gk’ £Hldat hensek ot® c10d hblc adheié édh a6 dnailec pbasidheobathween the
second liquid storage tank and the first medical nedia. 4. The cigarette

odor 1 enmmtaé r ayipernsitassl asmmﬂm@QsﬁlM@lbﬁBwemﬁ@lmS@W@Mémw to be

used in the chemical odor renpval uni n or d| narily and additionall
storage tank and the first me(ilca?l med y y

4. The cigarette odor removal apparatus according to
Claim 3, wherein the chemical to be used in the chemical
odor removal unit can be ordinarily and additionally

supple.mented.

5. The cigarette odor removal apparatus according to
Claim 3 or Claim 4, wherein a sterilizing unit 1is provided
in 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.

6. The cigarette odor removal apparatus according to any
one of Claim 1 to Claim 5, wherein a water cleaning unit to
put the circulating air into a state of saturated vapor 1is
provided on an upstream side of the chemical odor removal
anit and activated carbon is provided on a 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
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suppl emented. 5. The cigarette odor renoval apparatus according to Caim3
or Claim4, wherein a sterilizing unit is provided in a vicinity of each
of the first chem cal nmedia and the second chem cal nedia and in each of
the first liquid storage tank and the second liquid storage tank. 6. The
cigarette odor renoval apparatus according to any one of Claiml to Claim
5, wherein a water cleaning unit to put the circulating air into a state

of saturat ed n an_ u Is o] e | odor
removal h‘ﬂlH’r’t d léc?r\f’p‘f’éﬁe‘gegﬁgﬁ’q%np |§e§%ﬁg§1dé\%nstrrgeg:rﬁnmgfcaq t he

chemi cal I d.2rBe3.ing unit to heat the circulating air
so that lﬁ% IthlnP%{/g gfr:ji%?%ilaoc 'fhe circulating air becones less than a

pr edet er m ned 21 humidity is provided between the chem cal odor renoval
unit and the activated carbon. 22



