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APPARATUS FOR PURI FYI NG AMH'WWIM'MD LI QUI D BACKGROUND OF THE | NVENTI ON
1. Cross-Reference to Rel ions This application clains the
benefit of Korean Patent Appli.ggki-On No. 1999-28065, filed 5 July 12, 1999.
2. Field of the Invention The invention relates to nethods and apparat us
for purifymwuooimssesani nated air, and nore specifically toropkRedmrand
apparatus for formng a liquid filter using centrifugal force that is
applied to the liquid to elimnate contam nants and for absorbi ng,

di luting, dissolving, and 10 disassimlating harnful objects in the air .

using a mmOnsm@PAkwﬁtfsm‘mmmm@mmﬁm@n air
purifying device can be used, for exanple, 1n a ventiTatron systemor in an
air treatment facility. A primary function of an air purifying device is to
BACKGROUNDIOF THI NKIDNect s harnful to human

health to a level that is healthy. 15 There are generally three techni ques
of purifying air. One is the usage of a ticulate or adsorption filter.

T EERceln RateCApICAYINE cod within a duct or channel
whi ch transf eTls dgplicatibléliiing the BERAOGT K& PalehtiONplitdtibRNS. BBY-28660filedBNY
di fferent shapes., sizes, and forns. Materials commonly used in these
filtePs ilﬂéfll%rdg?g'armng ot hers, glass fiber, cellulose paper, cotton,
pol yur et hane, 2.and qkd&bf ¥ Mveaiibe Materi als. The basic operating principles
of particulate 20 or adsorption filters are to capture particles that are
| arger than t HeeByepuonglatesio methads and apperatys B purifiiag eantasminatedsds #nd mete ough t he
filters, shQifeARtsmethbdand Appalabls?or thifa RNNiHHLNIN SedRfug A 00 had S Creat ed

when the particles collide with the surface of the fibers, and to capture
smal | pampplief Exthe fjawshipietigingta onamipanty and forpbsprbing: dituting rdlisaplvios) aeduses nore
col | i19i ORRaRfEtiNGR hatritBl dbjebt inthe AP udR ol thii Shge £ RFHEREN h&e&gl que uses a
sprayer. A sprayer can be installedto g ec% water wthin a duct 25 or
channel whi ch3trandelated Artr  The basi c operating principles of a sprayer is
to capture thg,ep Eﬁﬁh%‘@&b@c&{b&@ Ak j f JeRfatioh QA igles and to
control hum diéé/qigi mul T aneousl y. %éc_ént | s.gﬁllag‘;h_prtg’?gt%%n%ﬁﬁm%g%mve been
enpl oyed treatmentcfadility;| A primary functiencpfiad aip gunifyiog deyice listd reduee theiarohuinyofevapor at ed

rovidin i i ] j at | ir filter. Such
DY 0¥t 1 @ inn s lf bWV WRGR A ) PRI RRAZIBERR [ 6T 2"
PCT/ K00/ 007 2Zheye are igeneradly threeitedhnifjves of purifpngdir. . Onknis thé eape ofst mitticolamior filter

first pa 7 i i,QNLzi,Nng W ke ich. are at hi.gh. yol t age.
£l et rondriboink Subh el Be's M rath b b Backl i B b Bt
posi t i veltsansféranigePhrtichhemr atsogsion filvers zance pémhnycdiffsenp stageshaiesmad faamk.| ect or
pl ates t e nd ositely charged. T articles are
51 mul t andane B8 a3 BEEEES oRRE AR e SRRt cdliabiMes' e

negat i ve cottert, psiyureharecand logher synthetixohdteriaise Whe basit bpérating peihaipdésiof partaulatelepend

h ired | f ¢l | i 1 instal.lati
ot at 10 n o B shiigart R bor e P arp e o 3 m 8 B b
itsel f, wbhem from phsyiog thrauph thelfiitens Sto @ippure thegarticlesriningad atlesivefor@akat ist he
FEici _ ot : itieati y h h by ‘
i sadvantoHgisg Wieh 1 gaes Blie pif B sifher b bF Eosid and P apting o)) By
mai Nt enanmevingaheipartidss acedirettion whichagtes inore collisiens betwearthéArsand paieles] by t he

filters and used filters becone another origin of contam nation. Secondly,
a sprayer reqdPeadiss ‘ﬂ‘{ir\’P&‘éjSB’éY‘Foﬁ‘SBTayﬂéf‘g W’@ﬁf%ﬁ’%ﬁ%‘ﬂ?ﬂ“&ﬁﬁ%nt s in

the a2y, dreBdshéliwhithitiansiotCAs STheé GadiSa@ftig priipRE of Aspfaérdy @' captufelther requires
a device to collect the Wagigr .used apd a systemto treat the contam nated
vat er . THIOPBIHP2nT i B eysing Speliquid rarticles prd taiconteql ympdity simuligpgougly. 15

el ect r oni Recélftlyj igh préssite plirfipsibaved bead erplsyedkd @dot OFra FiaS liquidSpakticli that sreaddi ti on,

it is deba as to whether
qutlcig' evaporated proJi ing cooling.

A third technique uses an electrostatic air filter. Such a filter can be installed within a duct
-1-
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.the-ions produced by electrostatic air filters are harnful to peopi e. JAN©g04
I nvention provides a sinple nechanical structure and a sinple air purifying
process to overcone the di sadvantages of prior art air purifying systens.
The mai nt enance and operational costs of an air purifying systemof the
invention are significantly |ower than those of existing air 20 purifying
systens. | WA on, the invented system can achi eve a PCHKROVEEIr ee of
purification efficiency in conparison with that of existing air purifying
systens. SUMMVARY OF THE | NVENTI ON The invention has the foll ow ng
advant ages: First, because the air purifying systemof the 25 invention
utilizes oachanng whichtrersters aim| Arsdlectrostaticairdilter firstopiasypd dirtpair bdtwedndorimighod,
various c@sk '@ﬂ-@g ' ' . st.em such as t he manufacturing
cost, maint _eﬁ”é‘%@g‘g%st, ‘é(yn‘%&% %%2&°P%%§F‘}I§r%gfﬁ%gnﬁ§=gﬁ%%§%ﬁcg Tower t han
t hose of lesying themgpogitivelysipierd: Fhgnathese inmized mnticlkispesivewdessalleaon plaesthghl vy
economni ¢ | r | bop.. Second,

( e dibkely E%d&&l &l opFSTREY cRIRBT Fhe FHRs gféasrﬂﬁﬁral yfl'?t%gslg %Eéal%{:\ ILD? leee

t he invented em can provl de various alr pu S using

I's :
centri¥ ug’QF‘“Y“d%%@a&ﬁﬂ“&‘é?p*;%h?ﬂfﬂ?twpweﬁ wherethendre enlleddeds. As a result, the
01 03806 BLT) KR, Do oo o rebend e RAbg LS e 2o lovek oMol 1t hat o

. . urifi.cation efficiency ip copparison . .w at o
exi sting ués%ﬁétbogs ?cfag?"nﬁnd_s{éétt m a@ﬁ%@ﬁ“ d—fisgﬂ)lé@\&tﬁ tSORRAPIRSEAS qure 1
i || ust r ated §lters are 9Ben acombinedtedincreasethe afficianpyt he axi al direction of an

exenplary air _purifying device of the invention using mxed liquid Figure 2
i || ustrates aEspangargpuificationdilteysystamshavesignificant difadeantages i First, payeicukite

puri f 3 NOGIRR\ebre@fiar Cldsnidg) Hiaiiehaile, ﬁ&&u&%@eﬁ@’%ﬁ&hnm%gs?@,&g&aphs t hat

illustrate the efficiency of an alr puritying device’ of e rnvention in
conpar i sdRmgyed fy the Sifters andysedfiltess hepomernptheicoriginoof tontagingdionc Seqondlpre of t he

MBI N Par tsprayét rédueslomtndGection of waked t8elihiit8 cdramifints ih HeGlr RGN © 13:

contam nated .air inlet 20, air ogutlet structure 25: purifie ir outlet 30:

air puri rSPRYYCBRES ST Wateht A serayer Rither requirga device tocolleqt thejwager yepdeanda: 1 j r st

gart i ti orsysterh to ﬁe?t mpb@{tﬂlgﬁtmtérﬂg&}rﬂian@l&ﬁ&&tigg} ﬁﬁer%hkgqr.{owmg c_halnbter
. nojor X m nated. aj.r transfer. chanber ,.15:.confan) nate ir inle

pass a{;sgm%e]cggg‘?%%ﬁ a'e“?ltsz"?l:ﬂ%fp"&sﬁl o post s h‘@h trYP’ afdition, it &d@b\?&ép asfo wg?}ﬁeé r

st r uct ur ¢hgigns producéd byrriectrosiagis aB filterd rehlanfglao heiple.

The invention provides a simple mechanical structure and a simple air purifying process to
overcome the disadvantages of prior art air purifying systems. The maintenance and operational
costs of an air purifying system of the invention are significantly lower than those of existing air

20 purifying systems. In addition, the invented system can achieve a higher degree of purification
efficiency in comparison with that of existing air purifying systems.

SUMMARY OF THE INVENTION

The invention has the following advantages: First, because the air purifying system of the
25  invention 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
invented 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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.41: -second partition wall 45: inlet holes 49: inner passageway 53: m xed
liquid filter DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 30 A devi t@ AN 12004
i*nvention includes (a) an air inlet structure for taking in contam nated
air, (b) an air purifying conmpartnment connected to the air inlet structure
at one end for purifying contamnated air, and (c) an air outlet structure
connect ed tWOOH@86i r purifying conpartnent at anot her en®CT&RO@G#E22har gi ng
purified air to the outside. An invented device purifies air using a |liquid
filter which is formed when the air purifying conpartment rotates. An

i nvented device further includes (a) an outer case |ocated outside the air
puri fyi nopuabeupon ¢ffi@atcy inccomparisen tvith that ¢ff existing dirf prtifyhgG@eapar t nent that rotates
at a high speed and (b) a bearing that supports and allows the air
purifying conpartrnent to rotate. An invented device also includes a notor
that is coupled to -3 BRIRF DASCRIPTIIN OF TIREDRARCINGE00/ 00722 the air
purifying conpartnment to enable the air purlfyl ng corrpartrrent to rotate

around a rotafj I oyer to rotate the air
puri fying corrpﬁ):g('m’al ﬂlﬁh%e&?%ﬁsmo%lr‘ﬁ 4"‘& eax{al efté YXEFPEHA to

puri fyb alpunfyingdemcerdWmmdadxsmgamceﬂIthdnventl on incl udes fi I 1ing hol es and
di scharge hol es. illing holes . are plac t suitable | ocatiaons on t he
outer surfac e% remgusg{ﬁgs ?)ffgfsfsﬁftﬁ’ﬁalw Fftaﬁ'?esﬂcffaatnﬁ’iéf'ﬁf\ﬁ"t AYicq 9fquid to
be pour edh¢ invemtibde air puri fying corrpartrrent The di scharge holes are al so

pl aced at suitable I ns on .t ut er ace of the ajr pur| fying
conpart nent t &S%1% 3 g aé% rﬁ%‘ﬁlt&“f Hﬁfaée 5e gengy ehan e Py dgicadfe air
puri f yi ngheinwgnsion imeoinparlsén wshﬁhmaﬁeﬂ@iﬂgam;i that projecting rings having

an apptopri at fi ed ei ght are ced on an inner structure and 10
proj eCt out waijt’ff‘ir/’p a’%‘é@ﬁ"ﬁl‘"@??’é&'fﬂ%n fromthe inner structure and
that the proj qctl n? rings are pl ac d |nS|de the air purifying conpartnent.

The invention 8 a| r using t ?BI I ovm ng met hods that utilize m xed
liquid. The i _eaI‘ft'IIlS"rft es a tedainfragtenchamberd | i quid filter
that abuts aggp: ﬁ’ﬁ tsurfa %P“QH“%P‘EF‘] P‘I%?‘Uﬂ’fe of each

filte |sfor gtPu Wd’é‘ﬁ“t??ssw‘?é’a}‘otatlon of the air
purifying co ePb a Struehe | nvent i on further provides a
met hod of t aki °F1 °I“’°An i npel | &% PRAPEOE Siage at the air outlet structure
creates a preg gch" f er ence whi cB7'@isgRage holnt ani nated air created by a
cont api nant t y@ationwall cont ani Akseend parttionidlk er chamber, a

cont afif nat ed r”rP'PJﬁ‘I" ™MEnd a 20 cliitietibelfed air inlet passageway to reach
the air purif rﬂj‘ rtment. The 4P iWSRPIsEEWAYso provi des a met hod of
purifying air 5FrP iehampRer cont ani Adteeddiquidifdter was transferred into the
air purifying conpartnent using the aforenentioned nmethod of taking in air
noves into a purifying chanber through inlet holes. The purifying chanber

is in one of the air MTWEQWMF%M' gpuri fying
conpartnment. The contamnated air 1s purrire conmes into contact

purlf ng sta f°“f1 étra‘ft?’epurlfyl % mpslstir t ment . The nixed |iquid 15
rﬁif%%g@

wth Z{e m'xeg}%i uiP filte i nvention furthertagrow des a net hod of
di sch&? ging p e I"V“*I‘ﬂ'émf)'ti &5 {4) 8 815 et ptFpgturedor taking iy qoatemisated 3irof o
puri fyi no(bpirtegdepupifipRompitirngéonaechid't fHe@E idét str@tirb Hlonb BREBH a purified

air outlet, and the |g2‘§ller The purified air then finally reaches the
final outfoRtamyngterar fnd (g) 2p gie guilelstpugiure sppascted tq e pig 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 a2 motor that is coupled to
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.30 The invention further provides a nmethod of transferring air. Ttﬁ I
that exits the outlet -4 & 1 2 JAN 2004 WO 01103806 PCT/KROO/ 00722 2ndie 20y
a purifying stage is transferred to the next purifying stage through an

i nner passageway and inlet holes of the next purifying stage. Because the
invention utilizes a sinple nmechanical structure and a sinple purifying
process, | WQWOOHh| y economical with respect to its opeP@VKBMAO723nd

mai nt enance costs, and the invention achieves a high degree of purification
efficiency by utilizing nulti-stage mxed liquid filters formed by
centrifugal force. An air purifying device is described below as an exanpl e
Wi t h ref theairpurifying compagimenicth eohble the aieprififingpempartmért kaotatearewnda

pur 1 ni R et AR Bl el P R BRI M oo

a cr oss- swentiop futhesitiives plixetidiquid to pyrifngr.st age | of the nulti-stage air

purifying co r Egﬁm i L O L Fl . ] i T es from
the left si dreTi’i)?sorE e ep‘li%ﬁ ?Erlfe e Iﬁs&’@éﬁ%@é‘#@?fggﬁfgg%%g\g?l%ﬁgggyﬁéct ure
of an Sai tholesiare placadgt shitable locasions drethe owtersuifane of thecle porifying doragartiveht tows wi t h

ref erenceg,t 0, Fi. qur . nd 2. A0 air. putd fvin evi.ce,of. the invention
Chown 1o e et i 1o W pofrea afl e e Bttt blfharides T KRS |
cont am natse glacddrat suitdblalocations aruthé eiitersiutfaratofi the aid Qufifying dorapdniaiedt to gliguthef§ | ed
air. The air inlet structur 0.i,s located at one end.of the device. The
o out artetmephafi s beASTtef aRh R A PUBE Far PR L iR R PEE e o
pur: fyi nghaﬂgmﬁee?gahgl ﬂhdgﬁ?hﬂdﬂﬁ'o;?ﬁteaﬁ:ged[guightfa)’é lﬂgceaf efrlﬁxaifhhéf&ﬁﬁctﬁg aﬁd(;gt )
i ncludes a .m xe i qui il.ter for y centrifu rce.. I.n addition
e ot shoife irarelychiing s il iestian o giatener ot shd ghoh the PrOeioh HES IS ) 1
puri f yi ngplaedipsdd thegit pulyitgcoapamaéntt he air 20 purifying conpartnent. The

outer case 1 ofect,s the air purifying conpartnment 30 that rotates at a
hi gh speed. Tﬁ © YSIUPR RYIPES 4F s E\g}ecfgl %H&égtﬂ'éeﬂ‘@ﬁggﬁﬂd-?ﬂtehat

support s iavegkichl prévides b iRthad bf fothhihd ¥ mk@d EquidRter MRDIbuB Agdifst HelidietsurficedTal t 7

t hat cones out from&ﬁg&it or, is connected to the air purifying conpartnent

o (
30 to rot3outef HRCwIG H“WWQ%SW?WWWW%S“&%%@B%O%M; of
an aifs puilief ¥ forBledBVdeR@ifughl 15138 ploBcRl by M réthtfone Helair DA/ PBE lOpartdfenRef er ri ng
to Figure 1, the air inlet structure 10 includes (a) a contam nated air
transfer @H@?ﬁ)‘é@‘fﬂmt hat is used to transfer contamnated air, (b) a
contam nat ed ghé inbehtieh fukBerphidel f@Hod B thillfy MAR! ARRFHIEWRH is atdhihi( C} @
contam nated air inlet passageway 15 that is used to transfer the
cont ani naRuélet spgturie greates eregsinte differance whigh eabves sontaminatedstr created tydnt ani nat ed
air inl et . RAZSAAEYMbvemto acoh@mFEd bif trhddfer bEMMBEr, § DaRGhatt aififed, RS
structure 33 which is extended outwardly along the 30 rotational axis of
the aR pepntaminated ais inlgb azssagevay to @eactTthe ais punifying pempagimaitr i nl et passage way 15
-5 1 2 JAN 29043 158 A8es B Gl SFAP 9‘%5332 i qul%tn IdaGintdli 5 air into
the air purifyi nquo?rpar(f%en?‘fsggy The é‘gn. am nﬂalt e gefwu nl et%:ﬁ’:{rﬁgt_ formed
by pi er ci Wef transfertrgtinte the aiputifyine dorprartmientrpsing thejaforementionedimethod of akdgin The
shape of }; Lo . : i 0 ..as the
ci 26 and T4 et prd Sl ik ol AERERE TR ik Shinyof el oPHERy (2
i nner st r pustingstages thatforotthe sicpurifiang compamens nThedontaméndted iarr isi purified vii®nitnd t he
cont agi na bd confbEkit rotates wwth the air purifying
conpar ne%ﬂgl%gjw?okl 'S rl@g%%%gﬁ%éd%t the contam nated air transfer
chanber 11 andheinvent®n fiothegirovidek @ method of discharging iputified aex Theplefiedar thaton of

t he inner r [,e the inner structure or e air purifying
conpart rre%’?tts {3,@% F?lesl °§§g}“é%m$ SaES RS ﬁsdtér o ugl'h%f’ur?%g g P%t&?passﬁagﬁ‘@? ’ Zﬁlg}ﬁ’?ﬂ nber of
t he cont asir odtlet andathe impelleet THpuzified dckhersfinally :daghesttie fighl outlet focbeaisthangedof 10
cont am na;oetgegitsridev;ﬂ}% air purifying conpartnent 30, which purifies air,

i ncl udes an outer structure 31, the inner structure 33, and nultiple

puri f $0ng st adkhs iBdntion fiethetyrevides iamedtod wétrabfefringlaik. Theainthitaxitsthapaleof t he
air purifying conpartnent 30, and mixed liquid filters are formed up

agai nst the outer structure 31. The ismer structure 33 is inside the outer
structure 31 and forns inner passageways. 15 The nultiple purifying stages
34 are used to purify the contam nated air.



.One-of the purifying stages 34 indicated as purifying stage | qg‘g\w ?00}
is described nore fully with reference to Figure 2. In Figure 2

purifying stage 34 includes (a) a purifying chanber 51 for purifying
contam nated air, (b) inner passageways 49 for coupling one purifying stage
to the next) and (c) inlet holes 45 and outlet holes 47 for coupling the
purifyi ng O¥0H0380651 to the 20 inner passageways 49. EachRCpKRDEI/0722g chanber
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 inner structure 33, and
di vi de upnotehefaeﬂw:f}mgrstatylsngnsfmm“ themert purifying Btibd thfdugh &1 ifner pasRgpetBanber s by
seal ing of f F‘ié]g a bet en.the outer structure 25 and inner structure. A
second p&P? ?11 Iﬂ}en RUOYPESPEY in the i nner chanber of the inner
structure 33 Bbcaa.tecthht mmaommmmsmiplmahmﬁw {tfu¢tufOand b ABPleIfhriBid FFbokkgles up
t he i nner. cnlagb éipthe lnner stLucture 3 3into nultiple inner
passagewd}/s 1§ 5?9“8‘8’&? fot foits QPRTgLipnatand aufenancecasts, apd ibe nventioRt ur e 33
at abaut achieves & Righ Gegdde cﬂ@ﬁﬂiﬁcﬁtﬁﬂhleﬁléleﬂ@ Wtutilsng GG Rt Eé‘ﬁbceél I fIRASRARWaY 49
l'ies adj entﬂﬁ% gach such purifying chanber 51. The inner structure 33 has
t he 30 | paldores and outlet holes 47. The inlet holes 45 are |ocated
at one end of AQagBuMying Havidag deﬁcnbed%e?ov%l\in%%ﬁplé/@t}%fe%% theafaf$RQ0/ 00722

stage 34. The outlet holes 47 are | ocated at another end of each purifying
stage 34.fieptes, Kisyre d Jhnereserrasatctionsbviey 2longithg axieldiseqtion pf antrxemplimairhol es 45

and the Cﬂ&hﬁﬁ% deAbest ﬂfgm@ﬁﬁ‘orﬁghg' R LKA OF; rQ Q z{t]o 3 @&E—H&&m&i \élew of

cont am nat ir in puri fyi ng chamnber e noted that

becautk tRvafvinEstage} ?fftSH W@"éﬁmmmg @mppx@nm Mmmw@gm La cylinder, as
shown i N Qnikinfied Sir hofdd%rof thdleft Bidé td tﬂéﬁélﬁlgﬁe & ﬂﬁ&ieﬁ%?tﬂh QRS Vs of t he

air purifying compartnment along its axial direction e purityling chanber

51 and otsHestureOhpoHkpuriying d etllh@fahermmmlflydﬁgﬂbénp&ﬂowmht@&rmcetosym'retr| cal
about thq:l%ggsqtdngaal axis. A purifying stage 34 is described in detail wth
reference to Figure 2. Each of the first partition walls 39 extends

radi al |y fromAnhe pirifieg devgef the inyeddn skovie Figuted rincludes i airriglet3drcthiteel Of i 1 St

10 pafst'tfopakaq@h'can&&n;tgaméda%nwﬂ.lp%tngmw Inghi*%méé Rl rp0and Lhe

air purifying conpartnent 1nto e puril lbet ween
t he i nnerinlgttstryestingrl® isdgcagada@t otteeend of the dey!qeu&‘he.meo@l&t strsmabmjoaiefd aat each

f d t t h f
Conpat t maneacEd bt e SARRE dEL i Bl B0 nncPSpdibert K, el T
39 will rthat melndesscmisedhiiquidAiier fnimhdd by eenteifopad Gack. liyaddntpm,rﬁxe aﬂpmffyﬁmdbv&ut er
LT UCEUT G hbouti % 3GRAIRHLL I 0D UL LS ol OL I hE et passageways

49 by partitioning I nner ner str “into
mul ti 30 e puifyiifgycomgarghent) €Bhe okt&c busé hptetecpalmgmn@mgésmpaetme:w th.& rbt&ﬁEISf er air

from one in | ti - e air system
1 f the aldr;t)ﬂptgjr1¥ ;ng}t‘co '5?"#2’ E“dﬁﬁ t&fﬂggppﬁf}? gﬁ t he
mn;ar pasmm@mgagot mpd}ﬁnl aﬂnm'cocmtmme:(f:t&shm&aﬂt:tha15 tmﬂthﬁd‘w ﬂgnfstnwd sbeedm&tzo éd?leﬂ}[e

contam nated air inle an e purified air outle
passageway w"ﬂcfﬂfnﬁ%ﬁeg‘ @ q%lm%@?éaéfﬂ“f B FOPPITERt 33 can be formed in the
pur: fying cha?habusﬁher &lsmpigeﬁthﬂ‘a@m pirifgihg d@icuﬁﬂhggwenl'b@%r@uw?e‘atb%@t ;JI’ e a4
i nclu e fi e e ch purifying stage
has agfl I]it{?t}?lran% Iﬂég‘%%pg a‘a'("fﬁ 3@ @8@ "QPtaf‘H‘é aipfrangier ehambpfed,

sui tabl e llahﬂhsaﬂditot&hhﬁughnﬁﬁﬁatwhﬁl(b)&tcbw&dm?ﬁleﬁﬂﬂ@iﬁhldmtﬁ@(:h of the

filling hole 35 and dischar 37 has a sealing nmechanismthat prevents
cont anmi naf® 8&“%3?26“1@83‘5 ‘%ﬂm‘ %‘gﬁ%‘i‘ﬁlﬁtﬁﬁﬁagwm thabis ysed o upstHtheot at i on

while t hecdﬂﬁhﬂ&teﬁaﬂ ute@malaﬁeum@gi dnfpaitRbkt 30, nrwnﬁhﬂﬂteéameb%&ag@% ot her

speci al nnended t hat one-way check val ves "are provi ded
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direction fromthe inner structure 33s._. The projecting rings 43 shoul d have
a fixed height that does not seal off the purifying chanber 51. The

projecting rings 43 forma path to bring the contam nated air entering
through the inlet holes 45 into a direct contact with the mxed liquid




filter 53 that is inside the purifying chanber 51. Based on the anount of
contam nated air and the 5 thickness of the mxed liquid filtery B3ANt f004

hei ght of the projecting rings 43 should be determ ned appropriately to
provi de a suitable gap between the projecting rings 43 and the m xed |iquid
filter 53 so that contamnated air is purified efficiently. The thickness
of the m xasdirosgesd filter 53 can be cal cul ated based onpth&reswazt of

m xed |iquid. The amount of m xed liquid required depends on the anount of
contamnated air. 10 It is recommended that the projecting rings 43 are

pl aced on the inner structure 33 with an appropriate anount of |ateral
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purifying sta he aj ng. conpa )
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flows through the contam nated air inlet . The contamnated air then
flows thr ¢ bhypihe ipnes steyctuse 33 gtogpyltiglenpsr 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 mner 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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.passageway 15 to reach the air purifying conpartnment 30. The contani nat ed
air that reaches the air purifying conmpartnent 30 passes througpat e dps
i'nl et holes 45 to reach a purifying chanber 51 in one of the purifying
stages 34 in the air purifying conpartnent 30 where the contam nated air is
purified by comng into direct contact wwth the mxed liquid filter 53.
Thi s puri f piong/o3seé hod i nvol ves vari ous processes i ncl udi pgrRRrotmu2
limtation absorption, dilution, dissolution and disassimlation dependi ng
on the characteristics and attributes of 20 contam nated materials. The
maj or constituent of the mxed liquid is water (H20 . O her substances

i ncl udi ngtapéd 34n At obitteThélad 47qiRe I0ERAIAt ahdtkirlendéitba 3gdded to water
dependi ng on the conposition of contam nated air. Substances such as SOx,
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| i quid capcdiensamdtgthé sutetStrdg@uehe filling hole 35. Treated air, which has
been ocesse%i n one of the purif ing stages as_descri bed above, is 20
transferred i W?He@hﬂweﬂm&eéw dischasge bolg A7 hasa sealing mechgmipraghan 7 and
then transtwhdks eshtidihed MikedRbld fRm ledkirg At ' hol es
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cont am nated e aq uspdito nensinany igyidgvignutany atherespeqisl meehanipmi Hds reeanuendslt and
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the finalSPER#TPEYOMg stage 34 of the air purifying 25 conpartnent 30 and
reach the puyybhdq: 'glar%l- . L ik in the

puri figgd air gﬁﬁ%ﬁ%ﬁ%sage&%&%&%?i%ﬁﬁﬁeﬁéF);rgpe ﬁk%&%épaiaog |ang
through the purified air outlet 25. The purified air then flows out to the
at nosphere by passing through the final outlet 29. As described above) this
invention is sinple and utilizes a contamnated air inlet stage, an air
purifying stage, and a purified air outlet stage. While the invention
utilizes, anong others, a




-3 0-sinple mechanical - structure and a sinple purifying process) tgg

i nvented system can provide -10 1 2 JAN 200 WD 01/03806 PCT/ KI%O /8029%2
purification efficiency that is significantly higher than that of existing
systens. Figures 3a) 3b and 3c present graphs that show purification
efficiency test results of an invented purifying systemin conparison with
those of aWOBL03/6ng system The tests were perforned onP@KRWIBI2®e exhaust
gas. The purifying systemof the invention used in this test had an air
purifying conpartnent that included only a single purifyring stage that had
three projecting rings as shown in the previous figure. It included other
conponentadiat dimcticufeonstherinnenstrugiune3d s 'hp peojictingslings 4 shopldthave a fined heighted | i qui d

used in thi t ~ 7 in Figures
3a, 3b aﬁﬁ{ %’éﬁﬁis éQ?h%%@ﬁ%El?%ﬂ%ﬁﬁ%e#% n%g‘g!%g#g'?rﬁqu u%hztg%eﬂl evel of
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Parti 6ul ehidkygss whthe mixed bquid filssr 53 ghesheightofi theptojeeog tings 43rshould bedetamaied t 0 30%
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conduct ed3 sé thet cdhfamibiated aly isqlurifiddi efficienthe MTledhipknedsfof ihe gnosed dityaidhfiterrd3lwen f ul | y
appreciated fromthese results.. 15 Al though an invented .air purjfying

2758 em hire AR SR8 tscery oo Rt T et g g B deborgh
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const i t ugppropridhe diheoTiliierhletbtaatd betvreeh tipadjEdtiag ritgdd @longl the@xkialafireg@ionitd yi ng
stages can he the sane as.the nunber of constituenis ofcl t he ccllnt m nat ed

ai r,. whesustamaintmate and; qoptinygusgontagt i’ﬁ%‘f%"’e‘m pontamipated apaqd thequiked lapld aqdi ¢ on,
to incr ealﬁt&_ $3|h Fightds i1 f&h@m showpbs H’t&arﬁ%lé, lﬂpw jargjea?;g irigs %Lﬁﬂﬁﬁls purifying ﬁagé?s s ihbl e
to use multiple purifying stages an i qui ds_for each constituent of the
cont ani nat ed Referr @‘Pfé@g‘&ﬂedt&‘ﬁﬁ%m&kés%c%‘?%‘% ép'i“'l‘ﬂ?aﬁ’af’ a single
puri f 4 NGaghaRy 57 atpRRtiawrdRns2s Dad af ghéter V8 | ihd RFHETLr dutlet fSaf Rl 27

conducted in which a_si ng,l e purifying stage having mxed liquid js used to
treat vars wedtatEmsiarhneyriishaizemaing ke theair pyuifyip perapartment; 3y dfie PUHiehals peen

parti cul ajhiy 28QEeHakdes the\ Pufifbdafl ThERMPRI 03 §Rids AhdinBIRIME Brified BR td @O NY
ordinary skill in the art would know that there HE’Y be many other ways to
i mpl enentout fiemitheadrpurifyng gpmpasirent3y Ap additions the iy ew Wﬂf%%@hgdeﬁﬁb of the

i nvent i oNyudiNGseAah@¥ findl bititt 85 ARGuadRAL iZErEthe%tSStMtiﬁé Bnpklr 25| TSt ration
only and should not be taken as limting the scope of the invention. Many

chang®  cffn! andleti 29 el thnpurifisd 2ipte thaeusidepsuch gurified sk betegavided iy the imesler t i ng
from30 the s ﬁ'&b IEngﬁi@?_ aiP gﬁﬁ?p&agé\b@ 278 RhddqNa portidn of the ifned ERIMBEE the Al M5

What is claine . 1. An apparatus conprising: an inlet to take in
cont ani naipeed staucture 3hwhich is extended autwatdlyralpng therlprgitudinal pxis of ghppirpurifing: abl e

conpart e b ki Q]r]% ' | ' LM rinS@hfadhgyi d bei ng
5 encl ose‘!cgﬁn\ﬁlEl r?'ﬁ?ﬁgg'a?(}éfsﬁr%g at ab gg{léj(%%%%r 5 %%?1? %cggﬁaéélgéuéggﬁsghggnpart ment
coupl ed t3 tedhecbutsideatr. Thelpwiliediainentletds it formest bytnier¢ingylenidydry the gxteniad  appar at us
of claim . I.S4NGp . I; : I
corpat meppiontdtiiTinef QHBRESS e ifa 23 lardlh BB BB LRlepl et
beari ng tthe mnerciruewied3r ot at abl e conpartnent to rotate, wherein said bearing
supports said ; ad to
nabl ¢ sai d 1 o Srapfiefiss BPAE LRl or AinflEH Y et R o Ao Ay

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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.rotational axis, said notor coupled to said bearing. 3. The apparatus of
claim1, wherein said rotatable conpartnent conprises: 15 a first structure
that forms an outer shape of said rotatable conpartnent, said ifér 200
structure having an inner surface) said inner surface to support a liquid
menbrane; a second structure to transfer air, said second structure placed
i nsi de sai Wordp030@bl e conpartnent; and a stage to puri f yPEI/KROWAT2Z] st age
conprising a portion of said first structure and a portion of 20 said
second structure, said portion of said first structure form ng an outer
shape of said stage. 4. The apparatus of claim3, wherein said stage

conpr i sesn aisputifiamirempirengnti3d.f y air, said chanber placed between said first

structure and, sai d, second. structure; sage s to.tr nlsfer. ai sai d
passagevays. pIRPRETRIGT PHARRICRHIIDTIR Sy o R vHOLE deporied PRy thIpetenes o

sai d pas seEFgutesyiSand [2a $dtkn st el stdr t6 fotdle, ahadgibAirifyigy npattiérs 80 thaewi ng and a
second openi n%formed b?/ )pi ercg]wi ugh said sec%d tr.uctﬁ.e, - 12 12
JAN 2004 SHREFE 1A theqpajor | vdpeagsofiy g‘ffg?t%r?tgr?tf‘ttes 8ri8e ¥f PELYRE passageways
to sabsd chagiagient 30116t for & pieseribed MitbeDERTBiatiohal Gidleh, Rentffugfl €abtelcansie tief sai d
passagewapgxs Ejoﬁi‘zgffd gha er .M.e a,gap.aratu of _.claim4, whsﬁehn aid
chamber Pxed Jayid itgr 3 20 19gp an mstithe sner pltee QHtenstructirg Al PEFRoRt sai d
second shikfGihglstege 3ANkideithedir iglcb@parfihentisd. ur es; 5 wherein said first
partition structures ,extt;nd radially from said second strﬁture_ to_ said

first structupihe gsmetime. the Ftation ofthg gmpefler; 23, locatedioutside theextepded peigp 8hay s ar e
formed byheiahéet ffcRre RSB frissic® Bifftfehdétetive@n tHaalr pesubd A @Rid parifatigd | nner

chanmber of said second structure, wherein said second partition structure
di vi dds gpmpariment 30pnd thergir prrssurgputsidg. Pusde dgpressure difierence, coptaminated @ir g ppar at us

of cl ai Meghers\W16 tifeicOntrfinkted dif $dnsRf &bt 1€ i b hid et GATRIrs $Eand(ERIvs ehrbih! d.
opening to pour in said liquid into said chanber and (b) a fourth opening

to di schaberentaminated piginley 13. 1 Bin conprrinated pipthen flgws thrausle sentamysated aipinlgl m 4,

wher ei N Riskheih P PCtol rech R air G8ARING S6dpaftnlehi J0d Structure that extends
radially from said second struCture to a_first fixed height w thout sealing

of f said 15 cHeageatamingted gir that regiches the air pyriying eqingrtmenti3 passes througitthber . 9.
The ar; l.ad . i i : i . rth
appanAlySefhs ©'rél H]a?g%?pggf:w& iflond YR Ju%??aﬁm e Ge g@nfyﬁgn 4

structure that extends y fromsaid second ! cture to a sec
fi xed heicghpartoienh¥) whesethe contanaifiatedsidr isipusifiadrbpeomingrintd directcontaet witheheur e pl aced

on said gﬂ ure along the direction of a rotational axis at a
predeterﬁlﬁ(r’zlée31 H‘lﬁ?!tgﬁstg'e fromsaid third structure, said fourth structure

pl aced i nsi deThiapdiffifg mbthobmvglves sartbus prosessdsimcbuling avithinit limitatgmabsodgtion, i r st

9P et veafusedd b AN AR S e L oot

20  contaminated materials. The major constituent of the mixed liquid is water (H,0). Other
substances including without limitation FeSO,, LiOH, and NaOH may be added to water
depending on the composition of contaminated air. Substances such as SOx, NOx, COx, and C
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 matenials including without limitation dust and
particles 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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-said Iiquid nenbrane. 10. The apparatus of claiml, wherein sai@ yanajgbl e
conpartnment is cylindrical and rotatable around an axis. 25 11. The
apparatus of claiml1l, wherein said liquid is water. 1''. The apparatus of
claiml, wherein said liquidis a mxed liquid, said mxed liquid -13 12
JAN 2004 conprising water and a constituent selected fromthe yP

consi sti ngWex01483880y i OH, and NaOH. 13. A nethod, conpr?‘"sT’ﬁﬁOO%g 2?a)

providing a conpartnment with an inlet and an outlet (b) filling said
conpartment, with a predeterm ned anount o a liquid to be enclosed within
sai d conpartnment; . (c) rotating said conpartnent_and its inlet and

outl et; (hg)axr pv@a@W%ntTﬁqu&é ghenticals mgeded  amixed hiquidrand the agPIPPERAYS d nenbr ane
usi ng SaEO o d‘{ Lafibaly Jrgr:g&‘dﬁig ohlle &%bﬁ%n'o@c&ﬂmﬁg thdl deglebbUgh sai d

inlet int conpart bringing said contaminated air jnto a
cont act mtttdlmg?le and spgh enfmmmbnqw in thedrtc nqsiditiondiauid peaaration methadshar gi ng

purified 13l fre sui3bla fora glﬁgulmngaﬁ%orﬂ&?sﬁioﬁH@\Qe:ﬁ-know gn&{n CQUBLNSh Q: Starting

a notor causes sal to rotate, rotfating an inpeller
t hat pr oficid eftha stpdyesfhamgulgias. f lofoenaonkaowreia thezart inhat desceibes fnthern sai d

2T to enter Tita0sa b bifindd GERYAR B gl beiBy BEPortl iy 5T 10 P
conpri si ehmber $insé bratedigsidethelpurifiyigehamber 68 Baoh oath@mgma:nnamal“ @roa@t-f»t i on of
sai d Corrpgpg %aﬁfal dx{ectlorna%f ?rohelc{'u% r%n%% ha@?ﬂ&%ﬂc@ gﬁtﬂget tﬁ@ﬂie@h&l% @l%avar din

said conp ransfer contact wih said I qui d
nenbr ane tid mirgl linaiddiltecci3ab goiide theﬂowmfthe mnwfneatcd a@oshat theziontamandied b y i nvvar d

in said co r sf sald air ng. s
di r e’ oﬁ“%'}“ﬂ‘ia‘%l"ﬂ%h% ‘{Sc'f H‘?‘hf d" “% ‘?%‘rtlgsﬁ]ﬁggh‘f"r‘%ﬁ%e?er ring air
from one thd: aGmside@hepueifyirgichahtaebl. 'rhes;mebmpnm m rhanire arrankdd axially 2n .ﬂh%N 2004
17, The method of ¢laiml ere| n e t ui d
menbr ane BGRIHCHIe] I oty pat é‘ﬁ"?‘f%ﬁ@ﬁ S’c@tﬁulbé Eﬁ?@%‘?ﬁﬁ& 3G9 first
St ruct ur gndt eHeBontaminited Sif m&bx&ﬁ&m@fy ifs @inthcowidpihe miveed tiquidfilfed 53 @widptheses:
purifying chamber 51. As a result, the contaminated air will be purified thoroughly and fully
15 inside the purifying chambers 51.
The contaminated mixed liquid produced from the purifying process of the invention

mentioned above can be discharged completely and easily after a prescribed operating time period
using the discharge hole 37. New mixed liquid can be poured in using the filling hole 35.
Treated air, which has been processed in one of the purifying stages as described above, is
20 transferred into the inner passageway 49 through the outlet holes 47, and then transferred into the
next purifying stage 34 through the inlet holes 45 of the next purifying stage 34 for further
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 inlét 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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-rotating an inpeller that produces a pressure difference between an air
pressure in said conpartnment and an outside air pressure; transfgrJgaiNgsai d
contam nated air into a first chanber; transferring said contam nated air
through a first opening; and 10 transferring said contam nated air into a
first passageway; (e) conprises: transferring said contam nated air through
a second opMi13_06t r ansferring said contam nated air i nt SCEKBO¥WRL chanber ;
treating said contami nated air by providing a continuous contact between
said 15 , contaminated air and said |iquid nenbrane using second
structures, wherein said second structures extend radially within said
second Cipafiﬁmtiond%mcﬁthﬁﬂixﬁmmlﬁgheﬁmmmm\weﬂsthrgemm' ned spaci ng

bet ween sai d econ r ures re arra a an axi di rection
of said corrpa ?3 Wﬁ"r"éﬁg 8“??%"5?‘3 e#%?‘%f?’g‘ﬁ“é“i‘l?ﬁqf&“opem ng;
and 2 (fipvemeppuiriging syhtéﬁﬁlﬁ&ﬁﬁpbrm withitlbs @ o anfekieihgeslysterh. ntme tests@erend
passageway;. an transf r|n purified air throu urt h opening.
D e RO 85 SEPER e et TR P B PG of ORISR SEOSRS teoided o)

wat er or apljr pmyﬂg c@ispir@;emﬁﬁuﬂcwaiwﬁﬂn@éﬁﬂfﬁﬂg%gbmt BddQhie propstingt | Ng of
FeSO, ~, Li OH, 19. A nmethod to purify contamnated air to

gener at e B8 "stsﬁ%‘tf‘ ‘&lﬁl‘e p’E‘B?Hﬁ figare [y inclyded other qgmponegts that arle smilar g Ahasere nt
CONDr i Si NGevifbsly Qbsefibed AThOMbes fiquid thedin thi® RS ind¥ed MAORPRESO, 1 911,0, dnddi, 6AN 2004

between said inlet and outlet; filling said at [east one chanber with a
pr edet er Mssbewn indiguges 3a.3band Beywhile theexistingsicpusibing system reducedithe lavel pRast one
chanber; o

1 %@&b&ﬁt bl 1‘6%9%21 'Eﬁ%fiévemcirg&{‘?néno&% gébm d.é4 ; le{g Woug N

Wit hin sai d at | east one passi ng sald tam na

sai d 1| etystemphthe fmventign fqdé%ﬁétthedwl QfoB@FbOtDGO b pem parkthel leved ofeerbwn| | qui d
menbr ane; y,exidib B, ﬁ/%' fa wxarﬁe\%me%er ex&tﬁﬁfdg&aﬁ&hwu& Arfidunt & Qustho & nod

according to claim?21 conprisin connecting an Inpeller to
sai d out |the siegle sidgesystennpfithd invaatiomrapidi nesiucadttheimasiat of dust to 3%s tAsGhaerangeanber. -

16 . AY. Al fpodalvieertor-is @bt dadf & Ve teis Shbuctla @ Stbiciendy ob it ibvehted ©- =1

purifying system can be fully appreciated from these results.

15 Although an invented air purifying system having multiple purifying stages is shown and
described as one example in the overall description of this invention, the invented purifying system
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 reference to certain examples, one
having 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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) pparatus of claim 1, wherein said rotatable compartment comprises:
15 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 air, 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

20 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
25  second structure, said passageways placed adjacent to said chamber; and

a first opening and a second opening formed by piercing through said second structure,
' -12-
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6. The apparatus of claim 4, wherein said passageways are formed by having a
second partition structure that is placed in said inner chamber of said second structure, wherein

said second partition structure divides up said inner chamber of said second structure.

10 7. The apparatus of claim 4, wherein said first structure further comprises (a) a third
. opening to pour in said liquid into said chamber and (b) a fourth opening to discharge said liquid

from said chamber.

8. The apparatus of claim 4, wherein said stage further comprises a third structure
that extends radially from said second structure to a first fixed height without sealing off said

15  chamber, said third structure placed inside said chamber.

9. The apparatus of claim 8, wherein said stage further comprises a fourth structure
th_at 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 dlstance from said third structure, said fourth structure placed inside said

20 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.

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

rotatable around an axis.
25 11.  The apparatus of claim 1, wherein said liquid is water.

12. The apparatus of claim 1, wherein said liquid is a mixed liquid, said mixed liquid
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starting a motor that causes said compartment to rotate; and
rotating an impeller that produces a pressure difference between an air pressure n said

compartment and an outside air pressure and that causes said contaminated air to enter into said

compartment.

20 15.  The method of claim 13, further comprising;
transferring said contaminated air along an axial direction 'of said compartment;
transferring said contaminated air radially outward m said compartment;
transferring air that is in said contact with said lignid membrane along said axial direction:
transferring said air radially inward in said compartment; and

25 transferring said air along said axial direction.

16,  The method of claim 13, further comprising:

transferring air from one stage to another stage in said compartment.
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rotating an impeller that produces a pressure difference between an air pressure in
.said compartment and an outside air pressure;
' transferring said contaminated air into a first chamber:
transferring said contaminated air through a first opening; and
10 transferring said contaminated air into a first passageway,
(e) comprises:
transferring said contaminated air through a second opening;
transferring said cdntaminated air into a second chamber;
treating said contaminated air by providing a continuous contact between said
15 contaminated air and said liquid membrane using second structures, wherein said second
structures extend radially within said second chamber, have a fixed height, and have a
predetermined spacing between said second structures, and are arranged along an axial direction
of said compartment; and
transferring treated air through a third opening; and
20 (f) comprises:
transferring said purified air into a second passageway; and

transferring said purified air through a fourth opening,

18.  The method of claim 13, wherein said liquid membrane comprises (a) water or (b)

water and a constituent selected from the group consisting of FeSO,, LiOH, and NaOH.
25

19. A method to purify contaminated air to generate purified air,
comprising;

providing a rotatable compartment comprising an inlet, an outlet and at least one chamber
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exiting said purified air through said outlet.
20. A method according to claim 21, further comprising:
10 ' connecting an impeller to said outlet to direct air flow into and out of said at least one
chamber.
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