WO 01/ 03806 PCT/ 1CRO0/ 00722 METHODS AND APPARATUS FOR PURI FYI NG Al R USI NG
AI'LED LI QU D BACKGROUND OF:THE INVENTION 1. Cross- Ref erence to Rel ated
Applications This application clains the benefit of Korean Patent
Application No. 1999-28065, filed 5 July 12, 1999. 2. Field of the

| nvention TWEOUPeMti on relates to nethods and apparatus fEETARMNGTS
contam nated air, and nore specifically to nethods and apparatus for
forming a liquid filter using centrifugal force that is applied to the
liquid to ellntnate contantnants and for absorblng, di l uting, dissolving,
and 10 diM DY APRARATNS FORBURTHYINGAIR| BARDRIOULIt age ai r
purlflcatlon process 3. Related Art An air purifyi ng devi ce can be used,
for exanple, in a ventilation s stemo eatnment facility. A
primary function of an ai rB4 ; = rice t he anount of
contam nated materials and objects harnful to hunan health to a |l evel that
I s heal t hy. 1§ Ther%r R Lotth 'Radie KEplickid ques of purifying air. One
is the usage of a mﬁt{%—w_dg‘mrgﬁvn‘# . Such a filter having a
fi xed shape cmmbephhwmhmtﬂelbmdtdiﬁmmmmmwhmw 199928065 filedai r .
Partic, ng}e %ﬁ sorption filters can be of many different shapes, sizes,
and f : t lals comonly used in these filters include, anong others,
glass fiber, @ellul Fied pixhelnventioht on, pol yurethane, and other synthetic

mat eri al s. basi c. op ratin r Ies of . parti.cul ate .2 r. adsorption.
filters are tgmﬁé{ﬁfﬂf"@ tﬁ‘i%?eég dfﬁﬁ‘i 8% "i‘r*%mg%%s |n'§ P
filters adpecifidaligto méthaiziahd Wﬂ”@nﬁrﬁgﬁlﬁgﬁidﬁh&&hgh&ftﬁﬁxgﬂd‘omaﬂhufse the
particl es usi an. hes ve force that _ reted. arti.cles

ol 1§ e vaPhied A gLige e Blphate R b b 0 i B SR FBRLPE, ¢l o5 by
novi ngo t hiisassindldting Brmififl objects in6é kP Gsingdd HlICA4BRE piFifiQtieOblocessons bet ween
the fibers and particles. A second technique uses a sprayer. A sprayer can
be installed 3o ej e within a duct 25 or channel which transfers
air. The basi aiesaiiidOdeRich Bl el B&d, Fr chaBple, i 8 Vertilatiol sysbédh bF i ah AR

contam nants in the air _using fine liquid particles and to control humdity

si mul t anetsepent facility: ¢hprigary fingtongfes ol purfyingsievinais do rrduse tBepPeYRait o e ect
ul tra-f i ngnlaniitdd RadralsGhe sbhibhdhariift to Rithdni et aNVeAhets REduy. di ng cool i ng.

A third techni que uses an el"ectrostati.c air filter. Such a filter can be
i nst ald ed wi t [Fherecreigpnerally threpgpobniques o guriying RO G)ne & thousags of apearwalategTi ch
transfer s, ghdtiof e S&h'aGfiteAldvingdifixed Labt bad lephice@@REiR S bt dr¥hitinkl vAGHEEN

i oni zi ng
transfers air. Particulate or adsorption filters can be of many different shapes, sizes, and forms.

Materials commonly used in these filters include, among others, glass fiber, cellulose paper,
cotton, polyurethane, and other synthetic materials. The basic operating principles of particulate

20 or adsorption filters are to capture particles that are larger than the gaps in the filters and block
them from passing through the filters, to capture the particles using an adhesive force that is
created when the particles collide with the surface of the fibers, and to capture small particles by
moving the particles in a direction which causes more collisions between the fibers and particles.

A second technique uses a sprayer. A sprayer can be installed to eject water within a duct

25  or channel which transfers air. The basic operating principles of a sprayer is to capture the
contannnants in the air using fine liquid particles and to control humidity simultaneously.
Recently, high pressure pumps have been employed to eject ultra-fine liquid particles that are
quickly evaporated providing cooling.

A third techmque uses an electrostatxc air filter. Such a filter can be installed within a duct
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wires which are at a high voltage. Electrons are stripped fromthe
particul ate contam nants, |eaving thempositively charged. Then, these

i oni zed particles pass between collector plates that are closely spaced
and opposi t ajyofthsbg@ed. The particles are sinultaneously reee/krooodry2 t he 5
positive plates and attracted to the negative plates, where they are
collected. A filter selection can depend on, anpbng others, the required

| evel of cleanl | ness, the instal I at ion | ocation, and cost Wiile a

particul ar trdeSter i sk ilters
are often cllo tﬁo | ncrsgagge t I Cl ency. BB stfﬁn).g air purl P‘lfmggt i on
filter syswln@hmesﬁag}mhvm MMﬁmmﬁomhspamgdmemmmts 10

filters neggiigeihposilefRhhen THRLHRERAEE pitiled Jﬁ&{@aﬁ&ﬁe&m& it} on.

t he contam nan renoved by the filters and use lters becone anot
origin of weslosgly spacedsnd orpositalvishprzed. Thepagticles apesmaliapeo “é’biﬁ%ﬂeﬂ‘?ﬂtbyé]l%ctlon of

vater teo ebdsmvaﬁh&ssﬁ&&a&&aﬁamﬂegadvbsh&uwhei@mwfwm&@d excessive usage
of water. spraﬁl(mgr further requjres a device to col|ect the water used and

a systemto triHiterselectiopcindppendiangampnesthersy the required lewel of gleanlipess. 4bg ¢ 4
filter reqmstalasionlocstion) avd cds. Mehpmﬁbﬂaxdﬁpdofﬁhelaﬁdbtﬁﬁdw&&élﬁﬂmﬁoustypm

!nstal I atigfe]gﬁ%sa} +f§m%g&n&ﬁ Fhpal tﬁgﬁﬁ b s debated as to whether the

i ons produ ectrost are harnful to peopl e. The

LPXEQEL"PO“Siérconéﬂfhm@%@%%éé bl Bhaty Bef Rl

The maid®t eﬁbm&:%eedmubp M’lameat rlnpddmIdrytlngomymmm of the

i nvention aLe. ]ggﬂ&ld dnb@SCorlin PtbthinBdid i fying
systens. In ad |t|on e invented system can ac |gve a |ghse°§&3§’§%ee of
puri fi cat | SHRYeRTeRyiEss epnsipnt giectionpivate dn clijunse copamipgntscin thstairreswlting ur i f yi ng

systems. SHRAMRYube SHmtbNVENFQNuEhe - Waaﬁemnwwmmaa

advant ages: First, because . the alr system of the. 25 invention
utilizes aSYSIemP Eeghihecontaminated vate statie air flterirequires eRmpleXd

var i ?usss CO&lbdironid W6¥icd, addoith ﬂmﬁllmsfalk&:dnwwﬁmgx i SdBHOnS Hfﬁﬂeﬁﬁe& 880 whether

manuf act ur cost enance .c peratjonal cost are

si gni fi can{hleg’ V%&gmggcﬂgé?Tgfwt?pm i fying systems. The

i nvent ed systd,mﬁls hi ghly _.econonjcal _.in ferns of, anong _others,

mai nt enance an Faion Provides g simgle machanical stwptureAnd ¢ sHplg ArpUOHing AreRess A8 | ous
ai Ir puri fybwmgadvmagmmpngmeﬁmﬁmystw Cﬂxeaﬁﬁlt&ﬁﬂcé’&dbﬁérrliﬁoh?jlai rin
mul ti-stag Ve a er .degree
of 2" v B b b aelG g pur.ﬁy%%&&&??‘?%%aﬁeﬁ 2af i ol oon
with tRat eyrifeng systemy Iniaddifion, theymvented gystearaan agligver hipbaaiapeg pLpurifrativhiE

DRAW NGS  Fifftiéry in dohipaiisoh it thaf of dxififiy SiffirifiiadysteeW al ong the axial

direction of an exenplary air

SUMMARY OF THE INVENTION

The invention has the following advantages: First, because the air purifying system of the
25  vention utilizes a simple mechanical structure and a simple purifying method, various costs
associated with the invented system such as the manufacturing cost, maintenance cost, and
operational cost are significantly lower than those of existing air purifying systems. The invented
system is highly economical in terms of, among others, maintenance and operation. Second, the
mvented system can provide various air purifying capabilities using centrifugal force and can
30  purify air in multi-stages. As a result, the invented system can achieve a higher degree of
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5 purifying device of the invention using mxed |liquid. Figure 2
Illustrates a cross-sectional view of stage | of a nulti-stage air
purifying device of the invention. Figures 3a, 3b and 3c are graphs that

i |1 ustrat ewlodgesshé | Ci ency of an air purifying device of PCHMKRONG0Z2Z i on in
conparison wth that of an existing device. 10 Description of the main
parts in the drawings: 1 : outer case 5: notor 10: air inlet structure 11;
contani nated ai r transfer chanber 13 contam nated air inlet 15:

cont am n?.;rmga W @it phefying kystegdsur e 23: i npeller 15
25 puritred arr out 2 purlfled air outltgt passageway 30: air

purifyi ng conpart nment 31. outer structure 33: inner structure 34: purifying
stage 35! filling hol §;pir HESE 9 ’ RArmeg)artrtlon wal | 41:
second partition wall 0s c1nret holes 47: outl et

i CLing
hol es 49: inner passageway 51: purifying chanb 53: xed | jquid filter
DETAI LED DESMIW HESMWE‘B %rt%\fha@él{ﬂ“‘t"ﬂé’ PHFERPARITS ncl udes

(a) am Gdvics b € tavERioh Q4 dj contam nated air, (b) an air

purlfyl n corfpart ment connecte to the air inlet structure at one end for
purifying cdigue? ilsteatesacross-sestionat yiew of gage 10fip multi-sfage girpyrifyng davienafed t o
the air ur|f ng conpartnent at another end for discharging purified air

to the otfsT An invented device purifies air using a liquid filter
which is for @WH@%NMMI&Q@@M@W&@MW#WM ed
device 3 further |ncatrsq, §RRg | ocated outside the air
purifyin 0 prot ect atnhe algr purifying conpartnment that

rot ates at alhosgimmpeﬁﬁiemnip@i@mahebbwmgﬁg t hat supports and allows the air
purifying conpartment to rotate. An invented device also includes a notor
that is coupledoie case3 WO 01/ 038065:REWrKROO 00722 the air purifying
conpart ment t10: ginilet gnichee ai 1 pur i Fly corgamioatpbeit trapsfer ¢chembast at e around a
rotational axi3s contdisinated dirinletippl i ekS: nortamisatpinicinlet pssageveye t he air

purifyi ng conguasir 6wzt strabhee | nvent23ommdetlert her utilizes nmixed liquid to

purifiy air. 135 parifie@aoumsaded t hat27 perified wizotiled passageivaydes fill.ing hol es and
di schar ge hol 36 air piasfyihg tonipagment  31: outer structure
33: inner structure 34: purifying stage
35: filling hole 37: discharge hole
39: first partition wall 41: second partition wall
20 43: projecting rings 45: inlet holes
47: outlet holes . 49: inner passageway
51: purifying chamber 53: mixed liquid filter

DETAILED DESCRIPTION OF THE INVENTION

25 A device of the invention includes (a) an air inlet structure for taking in contaminated air,
(b) an air purifying compartment connected to the air inlet structure at one end for purifying
contaminated air, and (c) an air outlet structure connected to the air purifying compartment at
another end for discharging purified air to the outside. An invented device purifies air using a
liquid filter which is formed when the air purifying compartment rotates. An invented device

30 further includes (a) an outer case located outside the air purifying compartment to protect the air
purifying compartment that rotates at a high speed and (b) a bearing that supports and allows the
air purifying compartment to rotate. An invented device also includes a motor that is coupled to
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5 holes are placed at suitable | ocations on the outer surface of the air
purifying conpartnment to allowtreatnent liquid to be poured into the air
purifying conpartment. The.discharge holes are also placed at suitable

| ocati ons onwblpgoased er surface of the air purifying conpar (PEFAR00/00732 | ow
the treatnent liquid to be dispensed out of the air purifying conpartnent.
It is also reconmmended that projecting rings having an appropriate, fixed
hei ght are placed on an inner structure and 10 project outwardly along a

radi al di rﬁ&ﬁﬁ?ﬁiﬂiﬁ@éﬂﬁd&&m&&%%ﬂﬁ@i&%ﬁfﬁﬁ%&ﬂﬁhﬁ%%%&ﬂ rings are

placed inside the air purifying conpartment. The invention purifies air
using the sotatibmbhiony Themeasersuppliss mgtiye RoRer o retatp the g perityme comparteft:

provi des %@Muﬁiﬁ&%ﬂ&d%ﬁhwﬂk‘i d filter that abuts against the

I nner surface o an outer structure of each purifying stage of the air
puri fyi ng conpdtis neenmmedided that thedoventioniinkhudes filling kolesjand flisehatae hplgs. cEhetfilling g
force pgo ed by t t4.0n: f b suftiide! ¥ r‘;ogs%m@wpl ed to
a m)toré ?‘ﬁn iaﬁe\ﬁ‘eﬁg"ns ?%b?%lh%?m%{%nvtpggg‘% nmet hog‘gdeg’? taking in arr. An

i npel | er véllositreatinent liquitktodie pourediinteethe sir purfying coropagtatents Thedischasgerholes are

di fference whi.ch,cau contam nated air. created b ) ve
into a contSawpleret é"cf"g?eb?e lf’?agﬂgs‘f%‘rr}ﬁ%ﬂ é"f-r?wé’?@'oerﬁr fﬁﬁﬁ%ﬁé%%ﬁemﬁl , ‘nglﬁé(:lma
20 cont am ﬁ%ﬁﬁltﬁﬁdididﬂe@ﬁspa&ls&&g@ﬁmﬁ_a&@uﬁﬁhghoﬁﬁhghﬁm Ittig?ligniec:gmpendgd .
conpartnent. The | nvention al so provigdes.a t urifylng alr.,in I C
the cont amwwwmg%w&ﬁ’ﬁ?f %f*’?é‘a‘gﬁ%f%l’q?ﬁg °5$? “’Bﬂ)r/slu?'%f’ﬁﬁnd

conpar §enprojedt dtdwirdig & iR Bir G 6FR teGshep$trichité 4 that theeprojedting fings 436 O a

purifying chanber. through, inlet holes. The purifying chanber is in one of
the air pplagedysig ey PUEyIng LOMPYIPEthe air purifying conpartment. The

cont am nat ed aifhelifveidhiphtifd tHe folRWirkGhiRtBods Mia® utdie hittdd hidhil hThdr1e m xed
liquid filter. The invention further provides a nethod of dischargin

puri fi ed awm%emmm%h?ch?f}fomam@ﬂP%ﬂ%ﬂt#@?tww%mF‘rg%ﬁ%@f
stage pass%?omh@sﬂ“&@re%f%?ﬁfﬂ?ﬂg?ﬁ%@&@ﬁéﬁp@m%mﬁ Hé inbe® Hquidi I
outlet, and the inpeller. The purified air then finally reaches the final

out | et 150 filterds formedrby centrifugal foree praducediby the Fotations( theiger FuFRlEgcPBRATRRTE her
b1/ 03806 PEPERGL B8752" hol s of a puri fying stage (s transferred to the
next purifying Bredysmtidnfurthen providesmmethpdioisakingingir. Andmpeliervhiplos attheprr ¢ he
e, o e S oS Y Mt b a1 B 01, 0
respect t océrianigmetoatsveriatd a zontaninated sntarsfer custber, 2 eordanninated givislet, anha 5
%pgggv?ﬁqﬁ h%q%%eﬁsﬁ?gggwyltg%ta&o e%{)ﬁ:ﬁﬁﬁf%&%‘é&t’. lizing multi-stage
The invention also provides a method of purifying air in which the contaminated air that
was transferred into the air purifying compartment using the aforementioned method of taking in
air moves into a purifying chamber through inlet holes. The purifying chamber is in one of the air
purifying stages that form the air purifying compartment. The contaminated air is purified when it
25  comes into contact with the mixed liquid filter.
The invention further provides a method of discharging purified air. The purified air that
exits outlet holes of a purifying stage passes through a purified air outlet passageway, & purified
air outlet, and the impeller. The purified air then finally reaches the final outlet to be discharged
to the outside world.

30 The invention further provides a method of transferring air. The air that exits the outlet
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by centrifugal force. An air puri.fying device is described bel ow as an
exanple with reference to the attached figures. Figure 1 illustrates a
cross-sectional view along the axial direction of an exenplary air

purifying Q@‘ﬁiﬁfsp of the invention using mxed |iquid Figegkréobdrad'strates
a cross-sectional view of 10 purifying stage | of the multi-stage air

purifying conpartnment. Referring to Figure 1, contam nated air noves from
the left side to the right side as indicated by the arrows. The structure

of an a| ur|f V of 1 n w.i d ribed as follows with
referenc ?ﬁ@ﬁﬁgmﬁ ﬁ'&"“wn%‘?t“"%n y %‘ageﬁ‘%ﬁﬁ“%‘gmo?"?%“ﬁ%%t I on
shown i nadaugw‘lﬁléofmehudpmfymgmga inlet structure 10 15 for taking in

cont am nat ed |r and.an ai utl et rutur 20 for .di sc arJn urified
T o s Bechyos o Pt yiee) o Siug bt TarSutedo &t PES. The

air outl Eklﬁélﬂyl&bwnﬁcaigﬁh&sﬂ)&ﬂﬁtﬁdp&hmﬁmwm%s&Bﬂdﬁehﬁv&&wn The air

Ipﬁg:t; |egg devi ce .al so IBPFP Hdes a alr urlfﬁmga_co artgﬁnt % éhat the

air purlw‘geﬁgiﬂ%yﬁ,ﬁﬁ i ncl udes an out er case 1 |located outside the air
purifying conpartnment 30 to encase the air 20 purjfying conpartnent. The

outer case 1 e pifung derice s desspibedibplopps @p e it feferenge toy 8‘!‘-’95 at a
hi gh spe -
ﬁ-fﬁu?éfﬂlMaiéXb&QsQ&Ydrﬁ?v@ﬂ@néﬂﬂ&bﬂﬂ%ﬁe&ob%ﬂﬁdm A Shaft ,

supports an he air purifying compartnent 30 to r

that conpuifisug device of the inyersion ysingsmixehlinnid: disure?2 tlhmt«&.arcrqwm

conpgag ”FEHE_ @é) I tnﬁnlt% f"’m""“b yarl ous ot her
conponen S0 51£n‘(ﬂn'all ?murl yi ng evice | nvent I'on are d'escrl bed bel ow.
25 Refer comagnmatbed:mrgm\@s fromthedettgide W%@émendt@tedm theaerows.aThey

contanin Iﬁﬁ@ﬁf :
contaiiil a}u%g'fe antafr% E%@d&%%ﬁam nat eogl alr 1 nlet g3 t hat tae%s in the

cont am nEgmbhde and (c) a contamnated air inlet passagevvay 15 that is

30 The cont i Hspaiving §oVoA Bt ehednh ibob'sPri 1 Hehuoll et REHIRAD' o1
chanitgr ﬁirtz&mglmmmmtadcaimném%r mmfmﬂmwmwaw t ge 30
[l ot paBle Sifhe? lo s Weah by 38 i o uliheRA T i e Hogekd 20 SAPAREAE ™ BE
debige. Wﬂmmmmm@mmso 13
e L B I B R HAR I 2.
The shap by %’ °§uch as
the si zeindhdestaytfptter Gike T diteddutddedtle it puriffingaumpertnae 38 14 ensedhemr t i on of the

i nner__strugture 33, whi i ncl udes the cont nated air t 13 and the
cont 2 nBEEYng FQmpaFmERt. Bﬂ% qgtectf'g’F Wmtrdorkb‘ﬁ FPF ng

conpar t ngid highspedd m&p&ma@&dﬁh%ﬂ&am&ga@maﬁ@mwmﬁméﬁ
chanmber 11 and
purifying compartment 30 to rotate. A shaft 7 that comes out from a motor 5 is connected to the
air purifying compartment 30 to rotate the air purifying compartment 30.
Various other components of an air purifying device of the invention are described below.
25 Referring to Figure 1, the air inlet structure 10 includes (a) a contaminated air transfer chamber
~11 that is used to transfer contaminated air, (b) a contaminated air inlet 13 that takes in the
contaminated air, and (c) a contaminated air inlet passageway 15 that is used to transfer the
contaminated air into the air purifying compartment 30. The contaminated air inlet passageway
15 is formed in the inner chamber of an inner structure 33 which is extended outwardly along the
30 rotational axis of the air purifying compartment 30. The contaminated air inlet passage way 15
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ot hers do not make a contact with the extended portion of the inner
structure 33, the inner structure 33, or the air purifying conpartnent 30.
It is also reconmended that the size, shape, and nunber of the

cont ami nat eqyai ? ”ﬁHnet 13 -at'e adj usted dependi ng on the a”[i*t‘l‘nfﬂfomﬂﬁz
0 . .

cont am nat ed e air purifying conpartnent 30, which purifies air,
i ncl udes an outer structure 31, the inner structure 33, and nultiple
purifying stages 34. The outer structure 31 fornms the outer shape of the

air purifyi gﬁgpart nt. 30, an xed | i wc{@b.?lgrs are%ﬁ e‘ﬁq).

agai nst th‘?"g%fs ‘i%&'t‘ﬁ‘i"éh%’af “f%]@“%‘ﬁ’ Pﬂgﬂ&t & outer
structure Rim&ly pidiniBthtcugh theRREARIPORION of iHe inkestiachiré 38.€ puri fy| ng stages
34 are used to urlf he cotamnatgg air, One .of the purlfﬂn%'gﬂf&res 34

i ndi cated as p qt sirperep Jf) depends an vapg

reference {ofafiihaRd 21; BQcaEéleé Sxtehdedpditién bBthing sBG@ud43] Whibhidei6dds 8e a
purifying chanber 51 for purifying. cont am nat ed ai ra (re%i I nner. passageways

49 for %ouﬁ%&“&@ﬁﬂﬂ#ﬁ@ﬁ&%‘@wa’? Rasspgeway, 45, (refptes withthaam o5 45
and outl ety cipaltbnt 3OUP ks irBmintRddd thdt 'tid dgtabAtER Air tadsfbrChhdier 128nd NNET

passageways 4 Each purifying chanmber 51 is formed by a portion of the
out er st r uethers do 8at make g sputacswithithe mdmomfﬁhmw@%“eéMhQWf i rst

part | 110N Wldde 3% or thGir pluiffng BaHhfdrlnlelf 30/ 1B ¥ LoRufifid tha BB Mbae Ut er

structure and the rnner § eupthe alr puritying
conpar t mensnd numbennfithe; qohtamppated fiy imig léhwﬂdnﬁbdﬂwesm pmihegmpuntief gap bet ween
t he ouggr ﬁwgi lﬂédeanZS and inner structure. A second partition wall 41 is
pl aced ' n e 1 nner chamber of the inner structure 33 at about the center
of each puri fyiTig agtpaglying4ompaituknt 3¢) edichputifies airnmelndes hapiter strucoreidtiisy t he

i nner structur to .nn

i nner cha%%’rsg'&; 39 nert%ph‘?o%%%ggg at ab\({)%l %chn%éln 0%% eac%ha%
purifying sfﬁgenrpﬁﬂ‘pkgenmhrmmao mﬂamxﬁgquﬂ)ﬁhéﬁahebnmljmstmmh such
purifying charrbeglris,léhe .The in er 1:ru§1a§]e 8%% ha Qgﬁ%dofgl nl .et hoI es 45 and
outl et ho| SLUcHy 1% f‘é‘ﬁ’:%'ﬂF

pur i }‘yilﬂ? ghém\lﬁpt Bi:ﬁﬁl?ﬁ@h ﬁgﬁfﬁhlm&m%mmmﬁkt da]}he out I et hoI esd4(7j
are |located a er e of e ri n a s rec nde
that the size a a??c‘{}‘PE‘F’Wi{% é"q@!i’gé%éefﬂ@ 8‘%‘?‘? are
adj ust ed aﬁm?t Sh@&erbﬁbeoul : ttbglgaqrwm@tneczoabaﬁfyﬂgwgkﬂmcmm(d?epaﬂfthhmﬁ

chanber 51 not ed that because the air puri y| ng corrpartrrent
30 is in tAbRsmuming contarpnated i (b) mner paseagpwavR 43 foricoppling one RIHYmE sfeeih :

i [l ustrat eﬂer:eﬁsmqs)tﬂmewseﬁ&mﬁietﬁmwf&&w Yie YohrifyHFRAAEER B1 t¥hONY it
axi al direction, the purlfylng chanber 51 and ot her conponents of the air

puri f yi2Ag Ws 480 are symmetrical about the rotational axis.
Each purifying chamber 51 is formed by a portion of the outer structure 31, a portion of

the inner structure 33, and two first partition walls 39. The first partition walls are placed
between the outer structure 31 and the inmer structure 33, and divide up the air purifying
compartment into multiple purifying chambers by sealing off the gap between the outer structure
25  and inner structure. A second partition wall 41 is placed in the inner chamber of the inner
structure 33 at about the center of each purifying stage 34 and divides up the inner chamber
formed by the inner structure 33 into multiple inner passageways 49 by sealing off the inner
chamber of the inner structure 33 at about the center of each purifying stage. Each such inner
passageway 49 lies adjacent to each such purifying chamber 51. The inner structure 33 has the
30 inlet holes 45 and outlet holes 47. The inlet holes 45 are located at one end of each purifying
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A purifying stage 34 is described in detail wth reference to Figure 2.
Each of the first partition walls 39 extends radially fromthe inner
structure 33 to the outer structure 31. The first 10 partition walls 39

formthe Ribieskgad chambers 51 by partitioning the air ppgikieorsrz
conpart nent |nto nmul tiple purifying stages. The gap between the inner

structure 33 and the outer structure 31 is sealed off at each purifying
stage to provide separate purifying stages. If the air purifying

conpart ggl EiPH%]luth‘ét g’““é_'n’ §4 partition walls
39 will ”Eﬁ% %e necessary an e re&?acciéy%’(i gs{"?%oﬂ of the outer
structure 311t ﬁ&o&hﬂmﬂ@mﬂhpmmmﬂsmwbsﬁmmhqhsﬁagemys

DY D PR S 1Sl LG NI GGhUSS. Alnbs©

nul tipl &F I'nner passagewa ransfer
ai r fr orse@oted fhit bdcyuse theirpytifying cbxhﬁanmtsﬂnuathasﬂapeeﬂ@gndearas showmiid yi ng

system |f the ir. | fying conpar rrent 0 has .only a sin urifying
stages t nln’é‘F13 Mﬁg'% ﬁﬁ MWM glf’ becone
t he contaail dirdchich, the WW&WM&W theuit puirifyingdompartidéht out | et
passageway 27. Additionally a xed liquid filter 53 can be fornmed in the

puri fyi @W@f@ﬁé‘ﬁf PPt er structure 31. The outer structure

i ncl udes the &M@u&&d@ewﬁﬁwﬁmldaasmmﬁféaetoem?ﬁtguﬁacnadmmfwng stage
34 has a filli n& hol e 35 and a di scharsggl hol e 37 at their predeterm ned,

sui t abl epartitige ehfsadaly e %&%F@%‘%@H&%ﬂ’& Thedeft of the

filljgg LS s baiging Bekibers Fmﬁu gir PREVIAS oniPattiiad:
prevents contam nated m xed |Tquid from eaki n out dur n a high speed
rotati onnwmt@lqm@xfsmseass cEhs 2pR %Wf@%ﬁﬁ W%y £5 SEUEEredil t hout

any ot h%déjg& pltERhSMdelto brovide SPIRRIER inglBidbs. AR WRYuEPREK val ves
to prevent a

are provi ny Teverse flow of the T quid durlng a high speed
rotati orpon@@nmwt 3@ bastonlyn singlerpytifying stags. é&ﬁfﬁmﬁgyglb§9aﬁénw&emw

ext endi naql !%{’1 %g; @ﬁgﬂﬂe@mer (ﬁ/ 03806 PCT/ KROO/ 00722 radi al

di rection truct ure The projecting rings 43 should have
a fiked hei gﬁhemmmﬁmﬂ%metmeﬂmWﬁhgpmmﬁ The

proj ecti P’"“?"% ?,%g% tering

t hr ough @%ﬂ%gﬁﬁﬁo{%@%ﬁﬁ%@ﬁ‘ﬂg ec act W t d I’?l%%?f?l qui d )
fil ter 5Bedtoattansferd anrrﬁ-:nndd ; mﬁﬂmﬂmﬂagﬂmgefmmuh&&hgmmw&fou% of
cont am nat ed_ai.r. an e cknes e

hei ght o %%‘P’F‘E‘b"’?r”ﬁg*ss @%%pﬁ%ﬁgrm%%ﬁoﬁm ately to
provi de anﬁm mbbmfg@smtmtmmmmm@amwmammm&m liquid

filt (g 53 so that ntam nated air is purified efficiently. The thickness
of t ilter 53 can be cal cul ated based on the anount of

m xed |i qui d AdIhﬁnﬂlp;mmkedﬁquiiﬁﬁhedSJ daf be formed)in ithequirifiinpachateber 51 inside the
outer structure 31. The outer structure includes the filling hole 35 and discharge hole 37. Each
purifying stage 34 has a filling hole 35 and a discharge hole 37 at their predetermined, suitable
locations through the outer structure.

25 Generally, each of the filling hole 35 and discharge hole 37 has a sealing mechanism that
prevents contaminated mixed liquid from leaking out during a high speed rotation while the holes
can be also used to pour in any liquid without any other special mechanism. It is recommended
that one-way check valves are provided to prevent any reverse flow of the liquid during a high
speed rotation.

30 In addition, annular projecting rings 43 areformedbyextmdmgrmgstmctumalonga
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on the anmpbunt of contamnated air. 10 It is reconended that the projecting
rings 43 are placed on the inner structure 33 with an appropriate anount
of lateral distance between the projecting rings along the axi-al direction
to sustain ggokmdshéat e and continuous contact between the POIKRo0®V2L ed air
and the mxed litquid filter 53. Figures 1 and 2 show, as an exanple, three
projecting rings 43 for each purifying stage. Referring back to Figure 1,
the air outlet structure 20.includes a purified air outlet 15 passageway

27, a pur ié@fbﬁ@&fm L infied- ¢33 I THRGrdj6cting Angs W3&hdld hiveadixad height!t | et

passageway I's used to transfer the purified arr comng fromthe air
puri f yi ng thatrdoes totsent off the pRnfying ghanibtiep 51. aThe projesting ringsst3fpme o path tabringdhe
purified air.  The i ef i ' ﬁ§§e‘§{ talRt A {8 GhidddMighi@ f 1 ow
out from tﬁmggﬁﬁ%%m@ﬁ?g‘gﬁﬁé‘ﬁﬁ%%ﬁ a d&?l on, the air _lgutlet
struct ur e fifer 5hthatid @sidathe porifying chastee 5L 1Basediomthe amaint oficdngamimded ajaad ghet | et

case 21_protects e rotati i | er . | S
the pur fi%ﬁ@‘%‘?ﬁ&‘i@?ﬂ‘giﬂﬁé@?ﬁ‘& %S{*%E%J%i&fgf'ﬁ%?h%ggﬁﬂ%é%y the
itgpe! | er. apﬁmr?gwpit?b?ﬁidahsum@eﬁwmﬁﬁg4mgm¢hm%r of
e inner chanber of the, .nner ruct yre whi ch s extended..outwardly
al ong the ?ﬁ&wt&wtﬁ%“@wﬁ%ﬁﬁ?abuﬁ?%%s ?%‘?ﬁ:f?m’ w&j@%r gi?%é"
purified apdcaRiifaledbased s a@aMRYntdF mdRd lGEil.S Thd windiint offmixdd liguidgequingd depiendsnt

30 to the outside air. The purified air outlet 25 is formed by piercing
hol es- i n t‘l’fbth%ﬂ“@m!léﬁl""%“‘ﬁ&? i%¥n of the inner structure 33. The inpeller 23

is |ocgged JUStItQ%W&%&W&ﬁnﬁﬁﬁésmwhw&be%%ﬁfstﬁﬂwsmaﬁ. | t
is recomended that the capacity of the Inpeller 23 is t(éhosegfibased on

factors i nenpIRpFiatg amppatiod lteral distapen betyweep the PINIERITE Fipss alang EFURt and

the nunber g ofintAGnaid dd icBtinibAES Stact betwben 8 cotirhinited Aif AtidiHe AEEPBquidENt  30.
As descri bed above, an air purifying device of the invention is_ 30

rel ati vel yfilter 33| Bigimes & and 2 showeas aniexqmpple, three prajecting rings, #3:for gachputifyog stage. an,
air outlet str Lﬁéféln%%&gla Fhigure 1800 E Ode? RRIMES0 iR Yirdfied aribna T

purifying conpart An operation of an air purifying systemof the
i nvent 19n passagewayr 2 Toe gurifisd aigovdlet BS,rand en wmsller 280 The ai outlet pgssageNeZh he

motor 5 star Qralh - -q'!:;”-ug;ﬂ.' ' gqgmg%mneﬁgd_hﬂ{eﬂ,gﬁd i
connect ed fsggff%ﬁé rm?%?ﬁe?p“f}'{;wrreans %rﬁgi%g?tp arso starts to rot ate. After
the air proﬁﬁeyfﬁgs&angm?m&?aifr.mmaﬂeeﬁ Buidesanginduass thogurifiedrarde ﬂgw53
rotational cycles, centr.ifugal for the_. . to
f or m and aB\‘}%"‘Eb%PﬁEP ?‘%‘H’ea%tr agxgyd(?s%f'h@e%ger gfllr%‘g?%(?'ghb%o each
|toyri fying sﬁmg?sam a:mlsa'f 'ﬁiﬁlc_idﬂetzls} rrhpggﬁlel‘tyhsatglprmnh_emd ti;]@ﬁnpeﬂtrt ZBhS‘hsarr;a_

i me, e rota 0 e inpeller ogated ouf si .t he .ext.ende rtion
of t hégi nh’éﬂﬁ"'é"he?g%?’ﬁ’f”% %‘3""{[}3@ ct8§hea°"ﬁ%s§ﬁ€8mﬁe?1mé$%‘?&%m§%tb\xg%n e air
pressure in t hertripurifieddnf gukltpassageway 27 is formed in a portion of the inner chamber of the

inner structure 33 which is extended outwardly along the longitudinal axis of the air purifying
compartment 30. The purified air outlet passageway 27 connects the air purifying compartment
30 to the outside air. The purified air outlet 25 is formed by piercing holes in the extended

25 portion of the inner structure 33. The impeller 23 is located just outside the extended portion of

o

the inner structure 33.

It is recommended that the capacity of the impeller 23 is chosen based on factors including
without limitation the amount of contaminated air and the number of the purifying stages 34 in the
air purifying compartment 30. As described above, an air purifying device of the invention is

30 relatively simple in structure. It includes an air inlet structure 10, an air outlet structure 20, and
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10 conpartnent 30 and the air pressure outside. Due to the pressure

di fference, contam nated air enters into the contam nated air transfer
chanber 11 in the air inlet structure 10 and flows through the

cont am nat Q@& gljoiges Nl €t 13. The contaminated air then fl owerikiRofbiEt: t he
contamnated air i1nlet passageway 15 to reach the air puritying
conpartnent 30. The contami nated air that reaches the air purifying
conpartment 30 passes through the 15 inlet holes 45 to reach a purifying

chanber -'Weéra{gp%rﬁgap%i fying stages 34 in the air purifying

conpart nen contam nated air is purified by comng into direct

cont act wi t h Arheperativx efthnlairqurifyingisystenx of3Be inVéntion Budeschibedtglovewitodfereance| ves
vari ous pr.ocesses . Lngludi,ng without limtation absorptio lL,ution,

i sl ut OB 20 i Rdpathe s s o i o S P FomeRtprne O L

at tri but esineded16 tiemiitonT byahads ofa shaft 2kiso stdifctortfatel ARenthe hir parifyingf t he m xed
liquigd is water 20) . her ubst gnces | ncl udi wi t.hout, imtatjon
FoSOrS | Foaptardiim SR aetHen % * B GiiptPonalorsiey RURRSRSRRR | t i on
of cont aniixedhiqiib ftef 53 Lok AdWDEt dppifit tRSmROURMENE thé iter siiclufe 31 lohadchar e t he
maj or constituents of conta be diluted by the m xed Iiquid,

mnated air wl|
and decﬂfm&eﬁf‘ﬂﬁﬂﬁﬂl?ﬁgrﬂ‘ﬂéf“gm3% th the mixed |iquid. Water
(H20), whi ch AtShd safe Bifbie Ghe rotatiof BEthb inyilldr 28flodaf? ofiside thelek@ited poAldaQf bs sol i d

materials including without limtation dust and particles that are in the
cont ani nte g@ermcting 33 praduges apressse eifprgnoebrivers, the A¥ Pessuresin Sherin Rarifying

| NeX P NS tofipattMedt B6 bRl fie B PRSI dulsidéS Due WIS prebdupd AitiBiE o dr Y
avai l abl e as the major constituent of a mxed |iquid, and only a small

anount ofnterhiaty the pontaminaindair tepasfercheraber 1 indhe ajnislst striche 10and Slows threpsh
const i  UgRsuipded i 13, o Lofifiodds kLS HRABIH Bbbudlnerdflil i 10T o0
and condlﬁl'?i on of the contam nation Tﬁs I's a major factor that affects the
ef fi ci enpagsagéway-1§ toyyachithe sigp@ifrareaupmamEt30. t he air purification process.
Types of chenqgal o nee j %cms)iﬁeda'll "mil—% H@a&:ﬂ gé?
conposition ?altltgi 0sS var%%e%%r{ I’ ng on t¢1e C rr%o_l_tlg'rtlgg c%%a r%t? ed air
and ihe iisthales 45fto reachre purifinng chamber S th ong ofithe phuifyima stagas 3¢ in theginpurifying he art .
In addit] LU} ﬁé | el 5 %ﬁﬁ i | parti cul ar
l'iquid C@g‘%&g%"%@%ﬁ%&g% - known |%'t e a‘?’tac%’ e?%ggﬁgﬁ‘%%?’&%&g field of
t he st udmixed liquit filfeu53.gas. | nformati on known in the art is not described
further. The jprojecting.ri.ngs, 43 havi el prgls%ribﬁﬁ | ght that .does not
seal off the'%ﬁld"f'@fnﬁg C é’ﬁ@levfs %srpg ocared rne| éﬁﬁﬁ%nﬁﬁ??sf’wlﬂ’b chanber
51. Eachdilvtiod, ldsqhution @nd disagsimilatigs depgndingroreibé eharaztecistips and amibates afi r ecti on. The
projecting, rin 43 form a direct. pat etween the inl oles 45 and the
e | | e e Theipt @it obshe ST fud € et B0 08 50" hat
t he cont subdtimecifchiding vithoat linitatigF4SO; ALQH, iddeN4OH fihy beoddded o wates brought into
a direct conlt]acotnﬂ\{gth thenrg ed | 9&&.@ ter SS%chasSO:gNO&COX,andC
that are the major constituents of contaminated air will be diluted by the mixed liquid, and
decomposed through chemical reactions with the mixed liquid. Water (H;0), which is the major
25  constituent of the mixed liquid, absorbs solid materials including without limitation dust and
patticles that are in the contaminated air. A purifying system of the invention is simple and
inexpensive to operate because it uses water (H,O) which is readily available as the major
constituent of a mixed liquid, and only a small amount of chemical is added as needed.
The composition ratio of the constituents of a mixed liquid can be adjusted depending on
30 the degree and condition of the contamination. This is a major factor that affects the efficiency of
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that is inside the purifying chanber 51. The projecting rings 43 that are
arranged axially on the inner structure 33 form another path al ong the
m.xed liquid filter 53 to guide the flow ofhe air so that the contam nated
air is contiywg@uedsys i N contact with the mxed |iquid fittePCIEKRMOITAZ t he
purifying chanber 51. As a#tesult, the contaminated air will be purified
thoroughly and fully 15 inside the purifying chanbers 51. The contam nat ed
m xed |i qui d produced fromthe pur|fy| ng process of the invention

ment i oned 8‘?” h@{;ﬁ Globded 1PARh@E fiddid aritf thes gscri bed
operating |rre peri o usli ng e d| schar ge hole 37. w m xed liquid can be

poured in mngtnmhetﬁmMW@nggwmwmfmmmmﬁ%%éﬂmfocessed

in one of th Sti biadtivh Gieftds | Nt 0
t he inner ‘b°3 %?ﬁ?‘%ﬁéﬁ&t e out qﬁ‘gltigg%dn’ hen transferred
into the membléﬁomgammgdnq&dobmpwyhat&welkmowﬂhtblees. ageceaﬂlymée next

puri fyi 3 or.. further urifi ;{]ﬁ g,ﬁPﬁ fnpat ed air has
passed %ﬁi‘g%e'ﬁeégi f{?l"ﬁf;hstages ang anster stages, the

cont am nant S i m{elpﬁgamgﬁi@@hmgmnwm@:hﬁaaimnas@mﬁﬂw@hm

purified alr flows out through the oytl 7Iocated I .nhal
puri fying ey >3 53 prejpcat ﬂénséff ﬁ\j‘“ﬁ%’ Sgolrﬁﬂé’f Ahspro %ﬁméﬁ'dgﬁﬁg%'ﬁ’es t he
purified ajipngivabisldilectiona TRYBIjediing thige 4PforinfaidiectPath betwebi thefinletitbleeds arad r

out | et passageway 27 reaches th eller 23 b assi ro
purified aﬂrprw@)fts!ﬂ’é%erf'%ﬁeg E‘Fﬂ%n%%p’fe"f’ 'P@ tg‘gﬂi‘ oot“ﬁ’%"'?f&‘?fﬁ‘é’phere
by pas$h NG edskiing Utbug %thﬂ&bug&m&&dﬁ&swn&m&emmmamﬁmmmlon

is sinple and ut|I|zesacontamnated air inlet sta an ur| i ng
stage, andthat ipinside the gurifying ghambes 5 %t%@fmmwen&srﬁ‘é 9‘@ anmong
ot hers sirhdHite 83 BmhabherpattSdlongthd ufk wt&%wmé ﬂwefﬂh& 8ESSS,

t he mventglggsystem can provide -101 WO 01 3806 PCT/ MO/ 0Q722

purificati ﬁntﬁemmmﬁomwlgmw%m g geed ftiawid fiker:S3 d‘!s"‘?ith"em sting
syst ens. Fb%ﬂg,ﬁér sibber 3N, %PQré(&l ¢ thé€ Scttiminb INASwill B8 buria@ thopdighly a6 hlip

ef.ficiency | nvent ed purifying systemin conpari son W th
t hose 5 ainsidxthepimifying plambens SThe tests were perforrred on autonobile

an air pori fyi nipesa e R plodhad HOREPblind S r b eberkR | T0C ©
that bad t imestiongd aliceetanibg discliargpd cormpletilywnd mﬂxamrp oferaing time period
The m xed FREPGOCRBISSs Roy ok Wﬁ'%%%%%%%@ﬁ%%@%ﬁﬁi%&ged
As shown in Fi aﬁwh&hhaﬁﬁbeﬁpromsddenbﬂme:febamm stages qodmdlymd@owst em
{Tﬁﬁﬁi,eﬁgt k: l%e“%@e é’%(é:ﬁ%%‘%%g“é% ‘8‘5{)@2’%‘% ; tr(—%}ls?mnven i on reoegggd
the |evel a&nbuﬁyﬁgwtmuglmmweummmpmfymemmm
- purification. Once the contaminated air has passed through a series of purifying stages 34 and
transfer stages, the contaminants in the air are eliminated, and the air is purified. The purified air
flows out through the outlet holes 47 located in the final purifying stage 34 of the air purifying
25 compartment 30 and reaches the purified air outlet passageway 27. The purified air in the purified
air outlet passageway 27 reaches the impeller 23 by passing through the purified air outlet 25.
The purified air then flows out to the atmosphere by passing through the final outlet 29.
As described above, this invention is simple and utilizes a contaminated air inlet stage, an
air purifying stage, and a purified air outlet stage. While the invention utilizes, among others, a
30  simple mechanical structure and a simple purifying process, the invented system can provide
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nonoxide to 0.1 % Particularly, while the existing systemreduced the
anmount of dust to 30'/a, the single stage systemof the invention rapidly
reduced the anount of dust to 2% As the range of possible error is the

sane in eagh phashdr€ tests conducted, the efficiency of tbcoxrioered
purifying systemcan be fully appreciated fromthese results. 15 Although

an invented air purifying systemhaving multiple purifying stages i s shown,
and described as one exanple in the overall description of this invention,

t he inven ql !lg | Eindeihit UF | 395 urrber of purifying
st ages d% arr%%sgst‘%ﬁer h@ e armun? gi‘ng am nated air and the
constituent s mmmacpmmpwmhmm@ﬁmmmwwmw ng
stages can the.s as the nunb nst. tam' nat ed
air, whef®¥ é’l‘f“g'ﬁ‘g g‘?‘?’? BRGPEELY °se Taf'eérnﬁ%ﬂ%téined i qU| I n addition,
to incr eﬁaﬂmhéu&uﬁfuidnfdbﬂﬂa&uﬁi gasha‘hapxmiymfysﬁemaﬁtheom;emmmasmthmm&a@ossi bl e

Lgntjze mul tiple. urlféln% ?liﬂ}ﬁf?l ndl's&g!e %&rglggggaﬁ%pﬁgtuent ﬁgltehe

purifyi n&,@w%msy&bmasﬂ@ﬁ@m mmmmmmesmﬂaﬁthest s
conducted 1n which a single purjfyi ng stage . havin mxed liquid is used to
reivedigRideed 18 s

treat vapievioushcdssaribpd. nEhe; ﬁI“G‘FﬁN 9 Hels been
parti cul ﬁE}( vﬂ%ﬁ&h@?ﬁk %beiic‘%ms%(‘e%s&:& ﬁ&dtmsvel&aw ng

ordi nary skill the art would know t hat there rra be many ot her ways to
i mpl errenbydrmrbonﬂi@}muléﬂpmnmleuepﬁmqwgnqmm( tsﬁﬂt:'gﬂﬁ%e of the

ol y anangieB A it b ] B8 IR o R | gt e St on. My
changes swotoxidedd ml&’tatl?mladnwhdethmmgéﬁtqudm thei amoug af dasito 3Wpar t i ng
]I;g])' /m KR?C)E}%h %ﬂ?‘%& oi &%Wog% ’%‘?&h g‘lm r‘r’gétjofm Q}éﬁ?)%g ﬁlzfpp ratus
conpri si n@osﬁblamcrm 1hb sange if edcb of the testsicanducted.abe efficiencg ofthisanyented t o
cont am nRvsPEPPeeRh be g ool ol AR 0T 0 DU Y oed 1o
sai d 15nl et anAltipagidamintentet air j:uﬁymg’kwtemdpunanuklpbfpumg stages if showh and
OO e SRS S5 B, BB
is able to include any number of purifying stages depending on, among others, the amount of
contaminated air and the constituents of contaminated air. For example, the number of purifying
stages can be the same as the number of constituents of the contaminated air, where each

20 purifying stage has different mixed liquid. In addition, to increase the efficiency of the air
purification process, it is possible to use multiple purifying stages and liquids for each constituent
of the contaminated air. Other variations are also possible including a single purifying stage
system as described above with respect to the tests conducted in which a single purifying stage
having mixed liquid is used to treat various contamination constituents.

25 While the invention has been particularly described with referenoe to certain examples, one
baving ordinary skill in the art would know that there may be many other ways to implement the
invention without departing from the sprit and scope of the invention. The various figures and
embodiments shown are for illustration only and should not be taken as limiting the scope of the
invention. Many changes and modifications may be made to the invention without departing from

30 the sprit and scope of the invention.
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4 a bearing to allow said rotatable conpartnment to rotate, wherein said
bearing supports 5 said rotatabl e‘conpartnent; and 6 a notor to supply
power and to enable said rotatable conpartnment to rotate around a 7
rotational ¥ gwesgil d notor coupled to said bearing. 1 3. Pogmmenesas us of
claim1l1, wherern said rotatable conpartnent conprises: 2 a first structure
that forns an outer shape of said rotatable conpartnent, said first 3
structure having an inner gurface, said inner surface to support a liquid
menbrane; 4 a second structure to transfer air, said Second Structure

pl aced inside said rotatable 5 corrpallt@]%;S and 6 a sﬂ ' e,
said stage conprising a portion of sa t structur mwlmnﬂ”mHHMf 7
sai d secona,h%ttisrcc g&g,, said portion of said first structur®e flormi ng an
outer shape of Said Stage. 1 4. The apparatus of claim3, wherein said
stage conprised. 2 Anappandtercompripog:i fy air, said chamber placed between

said fiyst structuyr d.said second 3 structure; 4 passageways to
transfe# air, %i"ﬁ“‘ﬁ%@g%&'e%‘%‘mﬁﬁ%gé‘&d within an inner chanber of said 5

second 3t r uct uraa outiditeldipchaga genfiedairpdndced adj acent to said chanber, and 6 a
first opening and a second openi ng.formned b l.erci.ng,.through sai,d second
struct u‘f)e, 7 \ifetatebls compagton qu%gﬁm“%@é'ﬁfegngkﬂiﬁﬂgrﬁgyﬁid
passagesvaysonk \t@ospled ¥ 84id inlet 2nd shid sutiéheet Has Been Repl aced
1111111132221 vl WO 01/03806 11111111111111 HE 1111111 IN

PCT/ MO 00722 C L M Q 8 wherein said_.second opening couples a second one of
sai d paSsageways to %?R?af?ﬁ’ér?g'é]?‘.m]lﬂg.ﬁmrﬁénp ratus of claim4, wherein
sai d chanber i s dasythitPrétectosafiinotatable cofnparameht,fsaid thse phaced sutside said rotatabler t i on
of said second structure, and first partition structures; 3 wherein said
first phrtPOMRIA™EN uctures extend radially from said second structure to
said 44first SdyeGdgtballowtsdid rofdisbledRiphiingift tofotdit, dihisteth saill Rbimrigiuppors

passageways are forned by having a 2 second partition structure that is
pl aced ?n %id WiaableompaRB a8 sai d second structure, wherein 3 said

second gartiti ofimstb¥ t6GhpptEpotiet afiP eniblsRidrotalibR cofiipaithehi tdfotdt@drumis ond
structure. 1 7. The a.pparafus of claim4, wherein said first structure
fi ut her 7 corpsrtiond gxis,s1d motericowpled to said bearing.

3. The apparatus of claim 1, wherein said rotatable compartment comprises:

a first structure that forms an outer shape of said rotatable compartment, said first
structure having an inner surface, said inner surface to support a liquid membrane;

a second structure to transfer arr, said second structure placed inside said rotatable
compartment; and

a stage to purify air, said stage comprising a portion of said first structure and a portion of

NN UL s W

said second structure, said portion of said first structure forming an outer shape of said stage.

4, The apparatus of claim 3, wherein said stage comprises:

a chamber to purify air, said chamber placed between said first structure and said second
structure;

passageways to transfer air, said passageways placed within an inner chamber of said
second structure, said passageways placed adjacent to said chamber; and

a first opening and a second opening formed by piercing through said second structure,

N N VW s W N -

wherein said first opening couples a first one of said passageways to said chamber,
-12-
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2 opening to pour in said liquid into said chanber and (b) a fourth opening
to discharge said liquid 3 fromsaid chanber. 1 8. The apparatus of claim
4, wherein said stage further conprises a third structure 2 that extends .

radi al |y fywowssseel second III st fixed hei BOT/KRIGVOOA2 seal i ng
of f said 3 chanber, said till““ﬂﬂummlll" Lced-i nsi de said chanber. 1 9.
The apparatus of claim8, weréin‘sa'd Stdge further conprises a fourth.
structure 2 that extends radially fromsaid second structure to a second

fixeds hei ght \Weleluid s8@ad bphinglchupidiatecond GHEGHRHI passageivais o lshi) cldinibeC t Ur €

pl aced on said second structure along the direction of a rotational 4 axis

at a predeterm ned di stance_.fromsaid third str.ugtur sai d faqur.

strucljtoure pl Aced ApeIpReraws pfcleim 4, wherptn sai W’Ff@ﬁﬁ&%@'ﬁ%ﬂ%ﬁ?‘a%tprovi de
a firgt GapRehps@on Sfiald sbidnd Snfchirel ahdifist poticadirdotivesiui d 6 menbrane, said
second fixed hel ght_ to provide a second b?eftgnv\ea?y said fourth structure
and B said |ivdme@%mm1°qwmrﬁ€%%§&§t - ?F%ﬂ‘ﬁﬁ"f%?aé n said

rot at abl g COUBRLL Ment is cylindrical and 2 rotatable around an axis. 1 11.
The apparatus of claim1, wherein said liquid is water. 1 12. The apparatus

of claim1, wherein said liquid js.,a mxed liquid, saidmmixed |iquid 2
conpr} si ng wé er MMB’HQ?? i 4 Vherein s BMW?FFJ%M‘E%? gti ng of
FeS | on sthustulDibat iISPBAH it asd iRee Ghantdel ¢raaid sdcbad dtfubule] Whdrkinl | 11 |1 |
11T WO 01/03906 1001 1101 11 (~"I . rcrnatoorQ0722 I111~11 11111l Ns 3
NaOH.3 1 @SWWW£W§MMH°E% i s included in
an autonobile, a 2 ventilation system an air treatnent facility, a duct,
or a ghannel 71 14Thdappeichedf s wherkingaid firdt {actueofusthercgmprises(wpathindent ; 3

(b) producing centrifugal, force; 4 (c) m.ng.,a |i.qui d. nenbr ugi ng said
cent r#f uwmgm'%?msﬁ‘d%&)“df’ﬁ%“ﬁ’g‘hﬁﬂg?&ﬂé Q‘Sr?rﬁ‘ﬁ’?‘@d’pﬁ‘@mg"s?%geﬁaﬁﬁﬂﬁ"ag sai d
cont agn ngdLdai@klanibt © @ contact with said liquid nenbrane; and 7 (f)

di scharging purified air. 1 15. The nethod of claim 14, further conprising:

1 8. The apparatus of claim 4, wherein said stage further compriseé a third structure
2 that extends radially from said second structure to a first fixed height without sealing off said
3 chamber, said third structure placed inside said chamber.

9. The apparatus of claim 8, wherein said stage further comprises a fourth structure
that extends radially from said second structure to a second fixed height without sealing off said
chamber, said fourth structure placed on said second structure along the direction of a rotational
axis at a predetermined distance from said third structure, said fourth structure placed inside said
chamber, said first fixed height to provide a first gap between said third structure and said liquid
membrane, said second fixed height to provide a second gap between said fourth structure and
said liquid membrane.

NUREY- TS Y FOR U R

1 10.  The apparatus of claim 1, wherein said rotatable compartment is cylindrical and

2 rotatable around an axis.

1 11.  The apparatus of claim 1, wherein said liquid is water.
1 12.  The apparatus of claim 1, wherein said liquid is a mixed liquid, said mixed liquid
2  comprising water and a constituent selected from the group consisting of FeSO;,, LiOH, and
-13-
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2 starting a notor that causes said conpartnent to rotate; and 3 rotating
an inpeller that produces a pressure difference between an air pressure in
said 4 corrpartrrent and an outside air pressure and that causes said

cont am nateq;y f enter imto said 5 conpartnent. 1 16. FRfKES drovpsk of
claim14 er corrprr si'ng i“‘“l‘ﬁ““lnﬁ sai d ‘contaninated air along an
axial direction of said corrpglmm ferring said contaninated air
r adi aIIy outward in said conpartfent; rrrlng air that is in said contact
with s ﬁé@?‘;ld menbrane along said axial direction; 4 5 transferring
sai d a'r Ily inward in said conpartnment, and 6 transferring said air
al ong said axial direction. 1 17. The nethod of claim 14, finther

conpri $i ng 2 13 ansThemppangusxificiaim bwisnein saihappatatys inciedsd usmevg@mqbﬂsar d
conpar t,men 1 18 The thod 14 in 2 (c) conprises: 3
abuttlh m“‘) P SR ARHb %ﬁﬂ%s?dnzr’\t’?fnan%@gggrface of a first
structure wherein 4 sald first structure forns an outer shape of said

conpar imrent ; -144 TrAme@hé@DmbﬁﬂingBeen Repl aced ~I 1~ ~~111111ff1111VII1 WD
01/ 038(Q6 I”Ilt?bqta]!ﬁlllllll °CTl . KRooMr22 C HILLTTTITIII/ S 5 (d)
conpri Ses: ’er that produces a pressure difference

bet weed an ai r(lppﬁﬂamngcenmﬁzgm&a:ieﬂ conpartment and an outside air pressure,;
8 transferring i d.cont a ed ai.r into a.first chanber; 9 transferring
said c8 ntamna“ig’ a[kﬂg] E’fi’“? ‘i"ﬁtfa{té 10 transferring said
cont amsnat ed af wkﬂtg%aorﬁmﬁ@edmssageway, 11 (e) conprises: 12 transferring
sai d contam na .air rou h, a econd openin ansferri g sai d
cont aninat ed aies s&‘ %%Wghfﬂ“ﬁgq"é%ﬂ“ nat ed air
by provi di ng a(fyisdhhrgig parifiedakract bet vveen sai d

15.  The method of claim 14, further comprising:

starting a motor that causes said compartment to rotate; and _

rotating an impeller that produces a pressure difference between an air pressure in said
compartment and an outside air pressure and that causes said contaminated air to enter into said

compartment.

t A W N -

16.  The method of claim 14, further comprising:

transferring said contaminated air along an axial direction of said compartment;
transferring said contaminated air radially outward in said compartment;

transferring air that is in said contact with said liquid membrane along said axial direction;
transferring said air radially inward in said compartment; and

transferring said air along said axial direction.

LS T L s
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17. The method of claim 14, further comprising:
transferring air from one stage to another stage in said compartment.

3]

18.  The method of claim 14, wherein
{c) comprises:
abutting said liquid membrane against an inner surface of a first structure, wherein
said first structure forms an outer shape of said compartment;
-14 -
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15 contam nated air and said |iquid nmenbrane using second structures,
wherein said second 16 structures extend radially within said second
chanber, have a fixed height,_and have a 17 predeterm ned spaci ng between

and 20 (t) conprises: 21 tra rified air into a second )
passageway, and 22 transferring Sai'd puri air through a fourth opening
1 19. _The nethod of. claim 14, wherein said |liquid nmenbrane conprises (a)
wat er>or (b) WXOTRFES and a constituent selected fromthe group consisting
of Fe6504 Li Oy anﬁma@mm&&ﬂwpmmd,mmdmweé@wﬁeml et to
t ake [o]0) tamnate 3, formn L}g@an outlet to discharge purified air;

and 4 co PHGEm aé‘o‘?“é“‘%?&ﬁ;?&?‘f nt to said inlet and said outlet, said

conpagtment to puUtrhisferrify sl cInamnhR@hid Mt AR dhambekd Thi s sheet Has Been

Replaced | LIl 12112 I TLILITT TJELLI
9 transferring said contaminated air through a first opening; and

sai d secon fures, and are arran n axi al q’C‘l‘ﬁﬁ 18 of
sai d corrpa‘ravtosrr‘g{\o%% and 19 tranim,lmmmummymﬂalr t hrough a olblra‘gz%peni ng;
s

10 transferring said contaminated air into a first passageway:;

11 {e) comprises:

12 transferring said contaminated air through a second opening;

13 transferring said contaminated air into a second chamber;

14 treating said contaminated air by providing a continuous contact between said

15  contaminated air and said liquid membrane using second structures, wherein said second

16  structures extend radially within said second chamber, have a fixed height, and have a

17  predetermined spacing between said second structures, and are arranged along an axial direction .
18  of said compartment; and '

19 transferring treated air through a third opening; and

20 (f) comprises:

21 transferring said purified air into a second passageway; and

22 transferring said purified air through a fourth opening.
1 19.  The method of claim 14, wherein said liquid membrane comprises (a) water or (b)
2  water and a constituent selected from the group consisting of FeSO,, LiOH, and NaOH.

20. A method, comprising:

formmg an inlet to take in contaminated air;

forming an outlet to discharge purified air; and

coupling a rotatable compartment to said inlet and said outlet, said compartment to purify
said contaminated air. '
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