1 ,AN AIR FILTRATI ON SYSTEM Fi el d of Invention The present invention
..rel"ates generally to plant-based air filtration systems. - ‘5 Background

Plants are known to support conpl ex biol ogi cal and bacteri rocesses
within the plant and also within plant medi um surroundﬂm UEWMWML roots.
These processes have been harnessed for inproving the f
confined spaces, for exanple within a house, 10 by renpval-0f%snlatile.

organi ¢ conpounds (VOCs) therefrom The plant nmedium for exanple soil,
may al so contain m cro-orgagis pﬁ?!, | y degrading the VCOCs.
Theses VQOCs i ncl udes but ar‘gNn‘gitﬁ{fﬁ‘m EI@%I “%Wants such as benzene,
tol uene, TCE and a-pi nene. Apparatuses have been built for containing

specific %p [ of .plants for renoval of specific VOCs fromair being
di spl aced fﬁépgfwaﬂ . However, the 15 effectiveness of such apparatuses

nmay be i nIpg@rksii fiveHiGreldiesaRn&aNY fo%ﬁ%ﬁsé%ﬁrﬂna%hs%s@ﬂg. particle content
in the air is high. For exanple, dust drawn into one Such apparatus nmay

attachditself to the plants, thereby hindering the pollutant renoval

ef fecti vengsRshndhe Pl ants. Therefore, there is a need for an air
filtration syStemfor addressing the foregoing problem 20 Summary In
accor danc®lanist dre &néwn &t supppe complex thiwogioal and ibacteridl lpescesses (\j\dﬂhﬁtéﬂlh@%t a i end
filtration tem,.co i sing a conduit having a first end and a second en
f ormi ng ef??‘fé[rs??twl PE?E{ mgdium syoundling the plapt 0O cHheps, Prosessechaysheses a _

pl ant supperkssed fdtqmpf(ﬁf_irﬁ%qﬂie&ﬂ cﬁﬁﬁl&j’aémfonﬁﬂ-&ﬁspaées?f(ﬁ%karﬁ BRAfHIn ahbliet Uure 1's
for supporting plants with the conduit bei ng configurable with a container

for coht abhiragovaof volagle angprie cgmpeundsdVOKsd therefram.ofThe ipdant anediting, fon t he

water. example soil, may also contain micro-organisms capable of naturally degrading the

VOCs. Theses VOCs includes but are not limited to pollutants such as benzene, toluene,
TCE and a-pinene. Apparatuses have been built for containing specific species of plants
for removal of specific VOCs from air being displaced therethrough. However, the

15  effectiveness of such apparatuses may be impeded when used in an environment where
dust and particle content in the air is high. For example, dust drawn into one such
apparatus may attach itself to the plants, thereby hindering the pollutant removal
effectiveness of the plants. Therefore, there is a need for an air filtration system for
addressing the foregoing problem.

20
Summary
In accordance with a first aspect of the invention, there is disclosed a filtration system
comprising a conduit having a first end and a second end forming extremities thereof.
The filtration system further comprises a plant support structure and an actuator. The

25  plant support structure is for supporting plants with the conduit being configurable with a
container for containing water for submerging the second end of the conduit in the water.
is for displacing air through the conduit towards the second end thereof. Air is displaced
at least one of across the surface of and through water contained in the container during

30 travel thereof towards the second end of the conduit for exit therefrom with dust

contained in the air being substantially retained by the water as the air exits therefrom.
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The plant support structure being spatially displaced away fromthe water.
. Thé actuator is for displacing air through the conduit towards the second
end thereof. Air is displaced at |east one of across the surface of and

t hrough water contained in the container during 30 travel thereof towards
t he second end of the conduit for exit _therefromwth dust contained in
the air being substantially retained b? the water as the air exits
therefrom 2 The plant support structure is disposed for enabling

coi ncidin f i .| i f he .. W the plants for
substanti %hlgf lgrnggr’rlg@):oﬁgs%%}{%dtg gﬁ? S héérree"falr;lgﬁ %Oérgcﬁmég{;\%hgc?ﬁrnﬁvf ﬁmg ‘évaﬁl ants
suppor t ed fimyn thee watearwiths thepplatts Sor sulistantiallyb rdnmoviy poltiamte théréffomd upes ond

aspect of the invention, there.is disclosed an air filtration system
conpri si n§O%? tdWM? Pﬁa‘{ﬂs}%@w&‘ef’ :bP’élie Pi?ﬂi SURRTSUEEBd end formi ng
extremties thereof. The air filtration systemfurther conprises a plant
support structure for supporting plants, a duct and an actuator. The
condui P i dn @erordayce anthea sdcord aspeeirefzthe dnvention, theseisdin¢lpspdaat air fitteation

subner gi ngyddie SRHANAE 3 'cbrhit HGing AY bnd nd BB BRFinH {ikrerdlicE <! ENAS
fromthe conduit an ?ormconcent i'c the conduit wth the dac

i nt er - couphareny. t Abe aioridwationasdtenh dugthexntonsprisporat plnt sopporte sturdurs pfoti al | y
di spl aci ng_t he.pl ant. su rt . structure.. away, fromthe ter, The conduit
defi nes a%!f'ﬁ’progf'{)gp@fl?{s’e%ﬁ‘gcg&f"han APYRIOE ndhe £9 'téﬁﬁoqt{lg"f% with @ 08taucy

t her eof . Téreconniiing waenfbr slitmélgia tity Rcordt d-of el dogtiieth tho wakf.i e ducgecond
pat h n wth the second path extending fromthe second end of

h b
t he céhdﬁ%?tet?%fa theondyibang forp cerpspisicithesganduit Wit therduet igreabpling the f or
di sol aci C o . e dui t
I'splaci ngo@dugt 4l lﬁﬁ}%uygﬂ(frlssttm%}ehaﬂd%gﬁﬁeg%fdl%ngs:gggﬁ%)ﬁgmesgﬂ?% %téﬂg*rg onaul

with the air bein I spl aced at | east and

t hr ough wawey froontheiwated. iThe comsluigalefingsreefirstipath axtendiny Gbmtthe fispend wvthe ds t he
second en ndujt . for .exit . therefr.o t contained in the air
bei ng subg?%hfl %Q‘ﬁhg%oge aﬁCr?é]gmg?/"c{tﬁ%t}%\%tareerm%]gc%uéeidﬁoéiﬁﬁesa %87 m Air
exi ting t ltercsheooed vdthdthe fecohd path edighding Gromuhe seohd ahd yf the aveiug tavardg t he
secon(il path towards the gll an% support structure for
5" the plant support structure. The actuator is for displacing air along the first path towards
the second end of the conduit with the air being displaced at least one of across the
surface of and through water contained in the container during travel thereof towards the
second end of the conduit for exit therefrom. Dust contained in the air being substantially
retained by the water as the air exits therefrom. Air exiting the second end of the conduit
20  substantially travels along the second path towards the plant support structure for

coinciding with the plants to thereby substantially removing pollutants therefrom upon

contact therewith.

Brief Description of the Drawings
25  FIG. 1 illustrates a partial front sectional elevation an air filtration system comprising a
plant support structure, a conduit and a duct according to an exemplary embodiment of

the invention;

FIG. 2 illustrates a partial front sectional elevation of the air filtration system of FIG. 1

30  with the conduit being received within a container having a base and a wall extending



coinciding wwth the plants to thereby substantially renoving pollutants
v therefromupon contact therewith. Brief Description of the Draw ngs 25

FIG | illustrates a partial front sectional elevation an air filtration
system conprising a plant support structure, a conduit and a duct
according to an exenpl ary enbodi nent of3 the invention; FIG 2 illustrates

a partial front sectional elevation of “the air filtration systemof FIG 1
30 with the conduit being received within a container having a base and a

wal | ext engli-b@om, the W8l SF Elf%r@on%hl%r gllacigé ﬁegtﬁﬁmtq ﬁgﬁ@h@%ctgletsﬁgqgé dhfte plant

support structure and the conduit wa ase 0 cont al ner;

FI G 3 il lavey fretrethe bagsanf theadonfainent secti onal el evation of the air
filtration systemof FIG | 5 with one extremty of each of the conduit
and the duct being submerged in water contained in a container and with
pl ants pl &Ge8 illustrateswipartizk Goninacbeonag elRvaivardfake By filtdiRnBYsteh oFWHIGO! t
structyre; FIG 4 shows a system flow diagramaof two filtration mechani sm
enpl oyed BYjth pee gxtremity of jeagh of jthe, cegduiteagdy therdyst being,pubnprgsd i ¥8ishs a
process fl.gNfaRedsH ; | With | ] ir
filtration sys?gm gf%%%gepiﬁ ?gﬁgh%@lgﬁﬁeyéﬁ F%?iu%@%ﬁ?g%g%?ﬁ?

enmbodi nenttheplantiseppartestmipturd; nvent i on, an air filtration system 20, is
described hereinafter with reference to FIGS. 1 to 5. The air filtration
system 20 5 conprises a plant support structure 22 and a conduit 24.

Pr ef er abl FIGt hah@kaatsysemn dlaw dagfancolits ARration atechdivm amphlyed 6y Uieaidef i ni ng

A TIrgh ORGRIAN sysem o FfG.SC aade OPent ng 28.

FIG. 5 shows a process flow diagram of an air filtration method employable by the air

filtration system of FIG. 1.
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The plant support structure 22 is shaped and di nensi oned for receiving
.plants 30 therewithin. 10 The plants 30 can be of a single or a
conbination of rmultiple plant species. Preferred species of the plants 30
conprises Hem graphis alternate, Hedera helix, Hoya carnosa, Asparagus
densiflorus, Tradescantia pallid, Fi tt%ni a argyroneura, Ficus benjam na and
Pol yscias fructicosa. 15 The conduit 24 has a first end 32 and a second end
34 with the conduit 24 being coupled to the second opening 28 of the plant
support structure 22 for fluid communicating the plant support structure
22 with the conduit 24. Preferably, the plant support structure 22 and the
condui t 24Detaidedf Beserigtios a unitary structure. Alternatively, the plant

support s 2 t he nduit 24 are forned MO separ at e.
st cht ur es‘&'lg lr%% Ee'%%@’u%ﬁnggammf% (snﬁ eeaffé'?ﬂ% 'f'%enﬁﬁﬂ’u?%@fruﬁ@a%’ﬂ%rs@ m %e‘scondui t
24 is confdeguribal) | Rreddfier avieho Réfeden@r to361@6.t h thhe SHeOsid falioddsydfent R0

conduit. 24 extendi into the contai ner 36 when configured therewith. The
cont ai ner °8BIPfiges apPG%e?@B?S‘/ Sfrqtue it add repdnitdr Brister h¢ plaat suppade 38

for restingutfiR @@%ﬁiaﬂﬁﬁlaﬁﬁr&ﬁr@daﬁlilﬁ‘i fine %R%H?I?%Zé Ehdé ?ecoﬂ&'@p&l #j ner 36

further conprises a wall 42 extending Tromt ase . The conduit 24 is
pr ef er abl yTheyplanfd puppart| sirushiap 83, isTshaped eoh dlimensi@ud ofor treesivieg plamts 304 i s
substanti %J{rgwﬁlidﬁnerged when water is contained in the container 36.

Al ternatively, the conduit 24 is conically-shaped and di nensional |y
diverges fromthe first end 32 to the second end 34. The conicall y-shaped

conduit 2 rqvid a stable. base 30 wherefromth | ant supporf structure
22 is @upé&gtpjmt%géga" Eﬁf’?ﬁeﬂng et fombipafan Offrﬂ‘éltlefﬁrfﬁ%ﬂtﬁ@?c‘%_Ii’rg%eérﬁﬁpl ed to
the plant speaRoset ths iplantst 30 Borsprisdh Hénﬁ@ﬁ_%hiy\@itémé’t@, HORES AL1S Rflyh RhinYsa,

di spl aci ng the plant support structurée 22, and consequently the second end

34 of t he ApA@Es donsiflogiga I radessantin palbids Eitgiacdrgyriqaeuranigisnbenj@sinasnd hown i n

FIG 2. Polyscias fructicosa.

15  The conduit 24 has a first end 32 and a second end 34 with the conduit 24 being coupled
to the second opening 28 of the plant support structure 22 for fluid communi(;,ating the
plant support structure 22 with the conduit 24. Preferably, the plant support structure 22
and the conduit 24 are formed as a unitary structure. Alternatively, the plant support
structure 22 and the conduit 24 are formed as two separate structures inter-coupled

20 subsequent to manufacture thereof.,

The conduit 24 is configurable with a container 36 with the second end 34 of the conduit
24 extending into the container 36 when configured therewith. The container 36 is
preferably for containing water and comprises a base 38 for resting the container 36 on a
25  surface when in use. The container 36 further comprises a wall 42 extending from the
base 38. The conduit 24 is preferably cylindrically shaped. The second end 34 of the
conduit 24 is substantially submerged when water is contained in the container 36.
Alternatively, the conduit 24 is conically-shaped and dimensionally diverges from the
first end 32 to the second end 34. The conically-shaped conduit 24 provides a stable base
30  wherefrom the plant support structure 22 is supportable.



5 Preferably, screwthreads are defined at a rimof the wall 42 of the
.container 36 where it termnates (not shown) for coupling with
correspondi ng screwthreads defined on the plant support structure 22. 10
The conduit 24 defines a first pathway 44 extending fromthe first end 32
to the second end 34 thereof. A second pathway 46 is defined substantially
between the conduit 24 and the wall 42 of the container 36 and extends
fromthe second end 34 of the conduit 24 substantially towards the plant
suppor t - stRuhbtdlRmAdivell) thé 85rdlhdt 36(i5EopRAD thetMd Yot Gtrul Bl e

adj acent a qap 47b defined by and at the interface between the plant
support  Malk#Z theragf spatially displapiag dempllant support stracturn 22 sl gonsequenthethend

pat hway 4.} i e i n elongated .. duct 47a

i sposed CormaNFlsATR dELRGE 205,530 s % B0 U hARRESER oAt aver
47a is prlBGeRably cylindrical. Preferably, the cylindrical duct 47a is
coupled to the plant 20 support structure 22 and extends therefromtowards
the contai ner 36. When in use, the elongated duct 47a interposes the plant

support stRréfefablye sctéwaidadse 86fHeaial 8 Fim36f the WANILDEIT thOQtAndr 38 WHeYe R t he
el ongated duct 47a proximal the second end 34 of the conduit 24 abuts the

base 38 ofte‘?m%at%ﬂlogﬁli‘fé‘i’“)s%f covpling awith corpespprding sery-thigadssdefingd oanthe 34  of
the conduidianrddudob se 38 of the container 36. At |east one opening
(not shomﬂ?aQSI%gﬂgg??ﬁgggby t he el ongated duct 47a at a portion thereof
adj acent the second end 34 of the conduit 24 for passage of fluid

t heret;nrough. The it def.i nes, at | east. one openi ng. 48 adj acent the
secon laengﬁl&f OP!ﬁue'tr %{;?&?ng? a T3t paveay rﬁ%‘?ﬁt@aﬂgrféo'?ﬁée ﬁqspgq %%ﬁorﬁﬁﬁecﬁ?ﬁdm th

t he secon@npat khweeof48 sesorflamwayiecHs fefined QubktanBally Bstwinythe tiRlua4lag@st one

openi ng is, di spose or partial submergence thereof in the water contained
inthe coﬁlﬂea?”ﬁ@ﬁs‘% t{mé tiper pandextendls from the secondeends 34 akthsroRdwy248 i s 6

; Q?E\igyaZ%uﬁgtd]?ﬁQﬂ RIvRAlds e PRAP LB strRARRAD. Nerefelfi LhE QB pLhihy BE Tirst

terminates adjacent a gap 47b defined by and at the interface between the plant support

15  structure 22 and the conduit 24.

Alternatively, the second pathway 46 is defined between the conduit 24 and an elongated
duct 47a disposed concentric the conduit 24 as shown in FIG. 3. The elongated duct 47a

20  support structure 22 and extends therefrom towards the container 36. When in use, the
elongated duct 47a interposes the plant support structure 22 and the container 36.
Further, one extremity of the elongated duct 47a proximal the second end 34 of the
conduit 24 abuts the base 38 of the container 36 for spatially displacing the second end 34
of the conduit 24 from the base 38 of the container 36. At least one opening (not shown)

25  is defined by the elongated duct 47a at a portion thereof adjacent the second end 34 of the
conduit 24 for passage of fluid therethrough.

The conduit 24 defines at least one opening 48 adjacent the second end 34 thereof for
fluid communicating the first pathway 44 with the second pathway 46 as shown in FIG.
30 2. Preferably, the at least one opening is disposed for partial submergence thereof in the

water contained in the container 36 when in use. Further, the at least one opening 48 is



to create vortex at l|least along the surface of the water contained in the
. container 36 during travel of the air onto the second pathway 46. The
vortex generated stirs the water for creating a whirlpool effect in the
container 36 for better retention of dust carried in the 5 air by the

wat er. The plant support structure 22 defines at |east one aperture

adj acent where the plants 30 contained therewithin is di sposed.
Specifically, the second pathway 46 extends towards the at |east one

aperture %aﬂe'&%@'d@rﬂléns%ﬁg@% Ena%zer étﬂﬁg%gé%%ggztheletthr&?%fﬂ%g&@@aﬁrs% g?t%wgﬁ ﬁ%gn

havi ng ordinary skill 1n the ar e cont al

consti t uerte cofate Mertexi at Ieast tatngi the sasfadeeohi he veater dxmtsnaduint the abhiinen3p! ed,
fixably or, .remvabl to the conduit 24. Preferably, the plant support
struct ur e Y9¥ ur?ﬁié’ f mceo%?qt%g? Se?oé’gé’ﬁ?‘évﬂ'é@ : ﬁi‘? VP%—?%%‘?PFW&"&I“‘@? Wp%di um
54, for exangtatingsovhirlpddl effestabthg cohtiimeO3O Rk Bettdedentivh of diist carried REhEeabl e.
The gr%wt h.medi um 54 receives roots of the plants 30 for support thereof.

The at °| ed&t b3bH’_€ Wil ¢ {heeplaat WoPPTH SHUGE 22 defmey atlepitor apertiire adjaspdsed. 15
Pref er abl ywhefe e PranB3 @O Sinddn iR thiAl ib Misfxgs‘ag.‘ ISE&:tlﬁ%ﬂg?t'hQ SEcond pétgvv%get he

receptacles for "transport of water contal ne ont al ner

growt h neditgriends tosvarls theat deagianstapgriure of the pntsippoBStruotire 22api | | ary ef f ect .
Preferably, each receptacle and the growth nedium plant contained therein
and the wick extending thereto forns a nodule which is decoupl able from

t he pl ant Isisppparentso apetsun daddg balinare stil e thersit thattthe asR4iReT362@n ToiEA €
contai,ning a new plant. T npdul es defined by the receptacles mtigates
mess 1@/i t%f’?ﬁ"f‘f?@t eﬂfrt?'Fi g Bﬁ'ﬁ"?t&ﬁ‘ system 0o an rﬁ’&_ @%&gal%ﬁ?‘ﬂﬂ!?dat by oF

ef fecti ng r&fbyabBNEb Ak 3BKduit™2AD IPAGEABIH the plaREsuppbrt Sirhdnird bb iRy SoRpRsed .
further conprises an actuator 60 for displacing air through the "~ 25 conduit
24. Pref erggspipcles fs reqeiviag @ grasch imediing b Seriexadiple eoil. Preferabily.she groavtiB2 of

(R CONCUegh s AT A6 5L RGP IRG v 95,
the wat er supportaheredf. i Thet dideasooriecdpertare i8 Aefirbd sthecothe abdepticles afeldispased. i S
U RTINS AR ACERER DR
of transport of water contained in the container 36 to the growth medium 54, and
consequently to the plants 30, via capillary effect. Preferably, each receptacle and the
growth medium, plant contained therein and the wick extending thereto forms a module
which is decouplable from the plant support structure 22 for replacement with another
20  module containing a new plant. The modules defined by the receptacles mitigates mess
within the air filtration system 20 and eases manipulation for effecting soil and plant

replacements.

The air filtration system 20 further comprises an actuator 60 for displacing air through the
25  conduit 24. Preferably, the actuator 60 is disposed adjacent the first end 32 of the conduit
24 for displacement of air along the first pathway 44 towards the second end 34 of the
conduit 24. When the displaced air coincides with the water contained in the container
36, dust contained in the air is substantially retained thereby. As the air exits from the
water and transits onto the second pathway 46, the air will be substantially filtered of
30 dust. The éecond pathway 46 then directs the air substantially towards the at least one

aperture and across the growth medium 54 received in the receptacles. As the air



30 dust. The second pathway 46 then directs the air substantially towards
. the at |l east one aperture and across the growth nmedium 54 received in the
receptacles. As the air 7 passages across the growh medi um 54, finer
particles remaining in the air, if any, will be substantially retained by
the growm h nedium 54 functioning as a %i lter. Further, air passaging
across the growh nedium54 will also cone into contact with the roots of
the plants 30. This enables the roots of the plants 30 to renove an]%/

ol | ut ant th&gm or
gxarrpl e t%agagegggrsos%@ sterﬁrsn?étd g}%ﬁﬂé?ﬁarﬂ%# irfr "?é mt §3‘Pr{??fh§‘”f§‘8% her
renoval ofsupstankialiamétainéd by thegrath rmedium Smlﬁmnabmﬁg Qmat fikergr Bwvther, #iedi um

54, These oIIutants ncIu ut e. limted to, volarleo nrc
conmpounds P Ssﬁ%?% Aot WK&F Breg'“"b% Wél? also, GYRE Nt SoNtagh §vitht E? E@tsc

cont am naplaats 3o eftgs aﬁbres thev@oiloftite plEiHBOd refifolé! GhHPA IR FHESEnBIR tﬁé‘t let,
for exanple the gap 47b, wherefromfiltered air 10 exhausts. The outlet is

defi ned aAd- dixpaersleRpriionssafiile alantsal0, Jorr ample theleavgs and staws thareadt elso aj r
Wth air BgkHagads f¥he fitHRr I'Jr'lﬂ)vfai lﬁ s¥fo {hetat}eas?toé}ﬂmsl fr6h tfl owth
substantially prevent the al read ere alr fro el ng re Fivet ed by
the air fimedim pbnThase pelintass lm‘mdd,rtmt eteynopfimged tobeolagle@xgmlmntoeq)oumsr ef rom

15 AItern | filtr tron tem 20 co n air one(not
shown) co %llt"\é'gl %éomét{éﬁe ({ne fadon. Teade 83’@?%3’1 ?“@W}Bgtécg’ﬁeaﬂéh'a @ﬁ Yt he
condui t 24uppbhti ﬁrtﬁﬂﬂbldeﬁnal ain oﬁillei,pfoﬁlC@rdméleOth@ gabealriu r»ﬂierdfﬂﬁﬂ"&?ﬁéreﬂ“ali Ot be

di spe ed through, the vva sequent perco ation  out of the water
and on o F#éa“g‘écgh oY 9“ a“dZtL;SPPFFéi tg stbptangpllwsrsdpce mixareciaby fltered
electric Eﬁ‘ﬂvrﬁrrautﬁ'é‘i’n% d%ﬁn%ﬁ@ﬂ{eaﬁl’s'tsenﬁgﬁ o?ftlfe%hﬂlﬂm@io subgbrﬁﬁhzg Igtth The
facilitation of airflow along t first pathway 4 con pat hway
46 i npr ovalready filtgredir fogm deing lm;rﬁtttred by thefgit ﬁhlatwrowsmi(e“mrﬁématabraﬂa: r
filtratio er conprises illumnation means 66 for providing
i 11 um nat Pgng)é%a%ﬁkga‘efear?&] 30 to aid plant growth. The illum nation neans
66 conprises at Ieast one of light 25 emtting diodes (LEDs), incandescent

|l anps 18 nd (‘i’t%lsnag\lle y, the glr tJ ltrelr{R)n system 20 comprises an air stone (not shown) coupled to

the at least one opening at the second end 34 of the conduit 24. This enables air
displaced along the first pathway 44 to be dispersed through the water for subsequent

percolation out of the water and onto the second pathway 46.

20  The actuator 60 is preferably an electric fan or the like apparatus for effecting air
displacement. The facilitation of airflow along the first pathway 44 and the second
pathway 46 improve filtration of air by the air filtration system 20. The air filtration
system 20 further comprises illumination means 66 for providing illumination to the
plants 30 to aid plant growth. The illumination means 66 comprises at least one of light

25  emitting diodes (LEDs), incandescent lamps and gas discharge lamps.

Functionally, the air filtration system 20 provides two filtration mechanisms 100 for air
filtration according to an air filtration method 200. The two filtration mechanisms
comprise a particle removal mechanism 102 for the removal of particles, for example
30  dust, from the air. The particle removal mechanism 102 comprises the water contained in

the container 36 for removing dust and the like particle from air passaging therethrough,



Functionally, the air filtration system 20 provides two filtration

. mechani sns 100 for air filtration according to an air filtration nethod
200. The two filtration mechanisnms conprise a particle renoval nmechani sm
102 for the renoval of particles, for exanple 30 dust, fromthe air. The
particle renoval mechani sm 102 conprisgs the water contained in the
container 36 for renoving dust and the® ike particle fromair passagi ng
therethrough, 8 and the growth nedium 54 which functions to substantially

remove rengjRdgoRa Heﬁlluﬁ'rs% which! ﬁ&foﬁé ?djid&gtahl;‘cﬂl lefove PEEdidi hg%lar't%le%' ner

particles. The Two filtration nec anlsms her conprisera poll utant
renoval metiHaaiteed inGhe aor speeifivelly fioér paotitler aithe two iltadtion mél'dhemmk 1106 ant

bl ant o rodutie sofgEsa BOBc e Rarat e haP i 0L SR OB LROBAL bl ant
30. For clmupbuutaﬁthemavm nidchﬁ:ﬁﬁﬁ 104 covBprives! theQRowmMEdisf S4 2hB #ddid 6t tBe I emoVal
step 2Q2 wherein i.r fromthe atnmosphere is displaced thro(gh the particle

removaP nP@Rieesiyefdh thegrawthyaediarm 54 aP‘éﬁ’EﬁPé?d RS HsrRlands 3G step 204 of
di splacing the air through water contained 10 in the container 36 and a
step 206 of displacing the air across the growth medium 54. The air
filtrati olorelariby threoor filiratine meghndpd0scompsisesod pmlalntremevab\mp 202 eyheRo

wherein t t || ut ant hapi sm 104.

The. pol | utrfoth el ShhR SRR AR pRE: e aR i JPZ TRy T e

air thr ougphrttcl'e&regb%litstbprmdimm@ste;azofsbeqhs;ﬂé&ng)fhedaﬁr&ﬁ}oagh Mater Rént@ined acr 0ss
| aci ng 15 the air_across

th t f. th I 0 and 212 of

exposdl pdt e BB ehend s 20t pBae St SboRoe RO TEhEE 4 1 i o
the atnogmb @frmltrét[bntrh&héd)ﬂ(ﬂgﬂlhﬂ& dORIPIRES a ﬁ(ﬂllﬁdrft rdohdvial @bp 9@8 whekgmand an

air filtration method are described "according to an exenplary enbodi nent

of the pré¥dnuisplagechttireygh the prbuignt smoyal merhaxismplO4r yThenpaibitant mersovst t he

present i RMEROR AmAF killed in

Phe art i epcs opPfifksdhs GbaR08 of tiplibink dhEaPBRAHhe Winfin AR 534

modi f i cat isep21@ afhdispacimgithewirtaomst thd epats of the plans30tahé a sepRe2 andispipding t  of

the pr gserhe air across exposed portions of the plants 30, before exhaustmg the filtered air into the
atmosphere.

In the foregoing manner, an air filtration system and an air filtration method are described
according to an exemplary embodiment of the present invention. Although only
20  exemplary embodiments of the present invention are disclosed, it will be apparent to a
person skilled in the art in view of this disclosure that numerous changes and/or
modifications can be made without departing from the scope and spirit of the present

invention.

25



invention. 25 9 Cdains 1. Afiltration systemconprising: a conduit having
.a first end and a second end formng extremties thereof; 5 a plant
support structure for supporting plants, the conduit being configurable
with a container for containing water for submerging the second end of the
conduit in the water, the plant support structure being spatially displaced
away fromthe water; and an actuator fdr displacing air through the conduit
towards the second end 10 thereof, air being displaced at | east one of
across the surface of and through water contained in the container during
travel thereof towards the second end of the conduit for exit therefrom
dust cont &laims i n the air being substantially retained by the water as the

air exits theregf . Wherein the.plant support structure is disposed for
enabl i ng coi ncﬁjﬁlﬁ%}'%‘ Sys%? ?Wéprgf'fg'travel ling away fromthe water with the

pl ants for substanthad)ﬂdﬁitmniﬁFhﬂ‘ﬂsteﬁ@thdﬁ@dabﬁdéﬂ%ﬁﬁiﬁg@kﬁ@ﬁﬂem@&aﬁt Wi th
the plants supported by the plant support structure. 2. The systemas in

claim?, the plant 3uPlp®r SURROFty Structarer (Qr; SepPOrEIE ddantsai thien gondultgbeing h
medi um wher et heGhEhrdbROWiRh chpﬁtgﬁeﬁfoggg;ﬁaiﬁg\%gmer fﬁpﬁ*bl S%B%ﬁﬁgg&fnﬁe‘ggo

structure and the conduit being shaped and~interconfiguted for guiding the
air exiting febthetdoadyitiretheswdier thet plantl syppartiatrubture theingrspatialynbistilaced 3. The

systemas in clgj . support structure conprising at |east one
receptacle for l‘l‘?é}(’:ﬁlérlg'\?ithg&?%é%géomh medi um and at | east a portion of the

plants therew thi nan actuator for displacing air through the conduit towards the second end
- 10 thereof, air being displaced at least one of across the surface of and through water
contained in the container during travel thereof towards the second end of the
conduit for exit therefrom, dust contained in the air being substantially retained by

the water as the air exits therefrom,
wherein the plant support structure is disposed for enabling coinciding of
15 the air travelling away from the water with the plants for substantially removing
pollutants therefrom upon contact with the plants supported by the plant support

structure.

2. The system as in claim 1, the plant support structure further for containing a
growth medium wherethrough roots of the plants extend, the plant support
20 structure and the conduit being shaped and interconfigured for guiding the air

exiting from the water substantially towards the growth medium.

3. The system as in claim 2, the plant support structure comprising at least one
receptacle for receiving the growth medium and at least a portion of the plants

therewithin.

25 4. The systemn as in claim 3, the at least one receptacle defining at least one aperture

for passage of air therethrough and towards the growth medium.

5. The system as in claim I, the air exits from the water and enters a passageway

defined substantially between the conduit and the container.



25 4. The systemas in claim3, the at |east one receptacle defining at

. | east one aperture for passage of air therethrough and towards the growh
medium 5. The systemas in claim1, the air exits fromthe water and
enters a passageway defined substantially between the conduit and the
container. 10 6. The systemas in claim3, the plant support structure
bei ng shaped for disposing the growth Hedi um bet ween t he pl ants and the
passageway. 7. The systemas in claiml, the plant support structure having

an annul arz sha | NLE pgani R led to the cgnduit. 8.. The
syst em as & cﬁgf rsrgs?é'h? %2’9 glgﬁ%lgi @gcﬂ]a%t%l%jémasgm Fq etm%\?hapﬁ%tf%re‘ﬁ%?ﬁamgnd

t hereof, the thetdrevthoeedign desyres dt flats dddithgpddsageivay.l y submerged in the
wat er contained in the container when in use, and the outlet being shaped
and di nmensjoned_for generating a vortex at |east along the surface of the

wat er for ‘er eat! MR@GYHeRUAS N sdim 1.ethe plant sppRoFfestiushre havipg an gnpulaphapgy st em
as in claiml1, gifyen@at dthiie éag{ajl,@&lt(fjtihél? §§ one of between the first end

and the second end ©of the conduit and substantially adjacent the first end
of the <conduit. 10. The systemas in claim9, further conprising
i |'1um Aati8on ndaesysteni as ifldeisyk tlencorduit defolimd m dillet athtke sdcbadhenthereaf, neans

conprising at l.eas e of. |i 15 em tting, di odes, .i ncandescent, .| anps
and gas di schah&e(_)ultﬂgﬁgeé'}g Tﬁ?osgai(_’rsti?g’tg&?pﬂf_yi sﬁbgpxg&uﬂhet%ﬂc@ﬁ@me{i Being a
substantial ly el édiHindiabvhdnube udd, tahd thb@uflét’ Bding RRapad hnliMEinReGONA RRd
formng extremties thereof. 13. The systemas in claiml, the conduit

bei ng subst ant PHIEF3HNEANOEEK ablsast glone thyi svface eighe water forceqating @ whisleaolis t he
second end. 20q84t il e cSMSihemMm as in claim 12, the conduit defining at |east
one aperture adjacent the second end.

10 9. The system as in claim 1, the actuator being disposed one of between the first end
and the second end of the conduit and substantially adjacent the first end of the

conduit.
10.  The system as in claim 9, further comprising illumination means.

11.  The system as in claim 10, the illumination means comprising at least one of light

15 emitting diodes, incandescent lamps and gas discharge lamps.

12.  The system as in claim 1, the conduit being a substantially cylindrical tube with

the first end and the second end forming extremities thereof.

13.  The system as in claim 1, the conduit being substantially conical and diverging

from the first end towards the second end.

20 14.  The system as in claim 12, the conduit defining at least one aperture adjacent the

second end.

15.  The system as in claim 1, further comprising at least one wick extending between
the water in the container and the plants for delivering water from the container to

the plants by capillary effect.



15. The systemas in claim1, further conprising at |east one w ck

, extending between the water in the container and the plants for delivering
water fromthe container to the plants by capillary effect. 11 16. The
systemas in claiml, the actuator being an electric fan. 17. The system as
inclaiml, further conprising an air-stone coupled to the second end of
the conduit for fluid comrunication therewith, the air stone being di sposed
bet ween the conduit and the container, air passagi ng through the conduit

being 5 disch ramwvig .t Lo 8. The systemas in claim
1, the pl g'r61'ts gé???g‘%fg‘ﬁ]C%\s/lt’algﬁgﬁgﬁ%g%?'ﬁé%g@%%lgf%. The systemas in
claim 18, the plants conprising at |east one of Hem graphis alternate,
Hedera helli7x, My systeni ao $mclaits pafirius coleptisidg 1 aib-stofé aslpisPtthe seahd i d,

Fittonia argyroneura, Ficus benjam na and Pol yscias fructicaosa. 10 20. A
filtration sysF%‘ﬁ?@gﬁﬁ?’ldé‘ltiﬁr: ﬁ‘ﬁd cReynicatppthergwithsthe air stepgibeingdispesedond end

form ng extrembgin@en tHaEERAbIt and R ERtaidt PRP Eﬁssﬁéiﬁ%?ﬁr%@ {h? rcoﬁ&iHPBéiB'%”g

plants, the conduit bei n? configurable wth a container for contalning
wat er Por subndisgfangs therefrgmodndie @itgtong5 of the conduit in the water; a duct
extending fromthe conduit and form concentric the conduit, the duct for

i nter-coupbi ng-.he conduit.an he nt s rt structure and for
spati al | y%'_di _sg ae’ng thé Cbalugﬂt {h&%%hsﬁqe' #@Eféﬁ?té’nﬁ_ LPPYFY t he water, the
conduit defining a first path extending fromthe first end to the second

end theread, tTRe epudeinias idrthiM018, Re Qladls AiprRinBtht ease 6RO A PRITIgraphis
t herebetween with the second path extending from the second end of the

condui t t owar dalterpe, ledata helippdexa camassiAmparagusdensifiortst Tradesearttigrpallids pl aci ng
air along the ik aPé}%héPa‘{‘@&% bélﬁﬁniﬁgﬁt‘ﬁppol?&(ﬂascﬁucticosa.

10
20. A filtration system comprising:
a conduit having a first end and a second end forming extremities thereof’
a plant support structure for supporting plants, the conduit being
configurable with a container for containing water for submerging the second end
15 of the conduit in the water;
a duct extending from the conduit and form concentric the conduit, the
duct for inter-coupling the conduit and the plant support structure and for spatially
displacing the plant support structure away from the water, the conduit defining a
first path extending from the first end to the second end thereof, the conduit and
20 the duct defining a second path therebetween with the second path extending from
the second end of the conduit towards the plant support structure; and
an actuator for displacing air along the first path towards the second end of
the conduit, air being displaced at least one of across the surface of and through
water contained in the container during travel thereof towards the second end of
25 the conduit for exit therefrom, dust contained in the air being substantially
retained by the water as the air exits therefrom,
wherein air exiting the second end of the conduit substantially travels

along the second path towards the plant support structure for coinciding with the



the conduit, air being displaced at | east one of across the surface of and
. through water contained in the container during travel thereof towards the
second end of 25 the conduit for exit therefrom dust contained in the air
bei ng substantially retained by the water as the air exits therefrom
wherein air exiting the second end of ]E2he conduit substantially travels

al ong the second path towards the pl ant® support structure for coinciding
with the 12 plants to thereby substantially renoving pollutants therefrom

upon cont act hﬁﬁ{s ew ttlrérebg'l sul;';&?ltﬁl:l'}s ;rgrgl)v\f\ﬁg h;gbéﬁl{a%{sc&]l‘?epefmtqp S hacnc;[n epppor t

structure further for containing a I'um wher et nrough ro of the
pl ant s ext end, theteavithl ant support 5 structure and the conduit bei ng shaped
and interconfigured for guiding the air exiting fromthe water
substantiglly i_ﬁwards t he owttb medi um 21. The systemas in claim?2l, the
pl ant suppdrt <PF SEEUR @ 4B RIM 1t gheaplantespporg siuctuig wpherciop copfainingcai vi ng

the growth ”EdgMWtﬁnﬂecﬁﬁm|\_%ﬁe%thﬁ)u?ﬁ’rlrob@nopfthet Rnk! @)R%rgir, t%é;‘jﬁzﬁlw stugk&t the at

| east one receptacle defining at ['east one aperture sage 10 air
t her et fir ough astenctusouand she pendgitdwing shapgediand Igercaifigusedsfoe rpuiting thecaini m 22,

t he pl ant Supp%ﬁng%ﬁq‘?ﬁ‘é’%ﬁ?g%ﬁ"%@?ﬁ@?ﬁg@%&%ﬁZ’%erag’mt he growt h nmedi um

bet ween the plants an emas in claim20, the
pl ant support structure having an annul ar shape defining an opening

coupl ed t @lt heThosybunt as 11 cBfm IThehesplaitestppsrt isfucthi dniRisinge 1680k t
defining an outl et ?t t he secoqcrjf end  thereof, the outlet being disposed
for being part {eSFRIFIS 5 Ferune ihe gwthaedm anghatleat @ Rastiemef themlanther when

in use, and th@eRWithfl tHak Rﬁst%hép@c@]f)tﬁﬂg defHiNERSLRNGTE Jtpg{atl%lgq&e[%l%\,%%?rgf SOOI

vortex at |east along the surface of the water for ¢ ing
effectOin t he dptherthieygh and towards the growth medium.

23.  The system as in claim 22, the plant support structure being shaped for disposing
the growth medium between the plants and the second path.

24.  The system as in claim 20, the plant support structure having an annular shape

defining an opening coupled to the conduit.

15 26. The system as in claim 20, the conduit defining an outlet at the second end
thereof, the outlet being disposed for being partially submerged in the water
contained in the container when in use, and the outlet being shaped and
dimensioned for generating a vortex at least along the surface of the water for

creating a whirlpool effect in the container.

20 26.  The system as in claim 20, the actuator being disposed one of between the first
end and the second end of the conduit and substantially adjacent the first end of

the conduit.

27.  The system as in claim 26, further comprising at least one of light emitting diodes,

incandescent lamps and gas discharge lamps.

25 28.  The system as in claim 20, the conduit being a substantially cylindrical tube with

the first end and the second end forming extremities thereof.



2Q 26. The systemas in claim20, the actuator being disposed one of

v between the first end and the second end of the conduit and substantially
adj acent the first end of the conduit. 27. The systemas in claim 26,
further conprising at |east one of light emtting diodes, incandescent

| anps and gas discharge |anps. 25 28. The systemas in claim20, the
conduit being a substantially cyIindriE%I tube with the first end and the
second end formng extremties thereof. 13 29. The systemas in claim 28,

t he conduiyg defd ni e aper.t.ur ' n h secopd end. 30.

The syst er%b'as frhgc%% geln?ngszk',&étnr%?}e %@%‘?F%ﬁrﬁgé gttclgﬁlségé g‘%?rrlté"ev@ SR 2P ndi ng

bet ween t he wasaond end. he container and the plants for delivering water from

the 5 container to the plants by capillary effect. 31. The systemas in

claim 20, _the ﬁlants bei ng of ,at_| east one plant species. 32. The system as
t

in claim §9 ge gy sipmsasc Bhslein 3y fyrtherecomprising af leapinPRyy apiek sxteadingr nat e,
Hedera heliX, baW@ef #eNPaar inthEIbAGMEr Q:?d‘ﬁk‘;dlléiﬁélﬁvr dt CRAk ﬁo@g&é' d,

i
Fittonia argyroneura, Ficus benjamna and Pol ysci as gruc i cosa.
5 container to the plants by capillary effect.

31.  The system as in claim 20, the plants being of at least one plant species.

32.  The system as in claim 31, the plants comprising at least one of Hemigraphis
alternate, Hedera helix, Hoya carnosa, Asparagus densiflorus, Tradescantia pallid,

Fittonia argyroneura, Ficus benjamina and Polyscias fructicosa.
10



