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WD 2004/ 080740 PCT/ US2004/ 007368 SYSTEM AND METHOD

FOR REMOVI NG POLLUTANTS FROM A ROADWAY FI ELD OF THE

| NVENTI ON The present invention relates to devices
WMeR004@AH0e pol | utants from roadway surfaces. PCHUMSP4007368
specifically, the enbodi nents described herein include

Il
ool cece AR B S pOR EMEVING R iRl pogpway

vehi cl es and coll ect roadway pollutants that are
i berated fromthe road surface. Methods of using

these devices to renovggr peF tRRRSENTSN t he
envi ronment are al so provided. BACKGROUND OF THE

| NVENT EENPrEgFnhE et fdptesoo tdseceibat reraene rolntary Spmepidsiay surfaces.

AQBRE YpebiBEAY, thd QRHRGIHBhts SRS hitGh hidtide ollu@ahlﬂgps sicH ¥Worous filters,
the, | eadi ng cause of water quality problens in

AR Barep sy gfaddole mdensarnise of maymgwrEFles mishsoget roadway

O p6lluteaftthith© YBhatddRorg) Tﬂﬁ:%é’d snﬁﬁcé hR1et@Of usiiRMESe dbdices to remove
carries a raI and human- nade

B?Iﬁf’t"‘gﬂ{og’nt ?F%Prfrgﬁnb“ém%gqpc‘ t hem i nto coast al

waters | akes, ri veBACKGROUNDMISIIANINBNNONUT
undergroun [ wat er .

ur.c of drinki , for, i
excanpl Boeangy ' T Pegmgnte]) rofidioso ety B apitihsoue pollation
NEVES) 1mmbie ﬁrﬁ@tmse 800Her)qudlieprobipnt nUristics WPRis ﬂa@w by rainfall or

and vayr cl ude, oj | se and .t oxi
R e i r LR PP o PSP P s PBAp ind camics vy
Ahamalphtelr htanadexptdes lpbiilmantsa ﬁdal]yydhpﬁnm@ thesf diitb QdasBd] vabdr§ Qakes, rivers,
rees of

e FC T T R
hifalh&@raﬂ&z@me@t Naik) ﬁutqﬂe()cﬁﬁhes 20030)s Thésk: pelhiténeade Waay and varied, but
I [ u t|ve flyi ds,, br ake
040 A STBL et M SRR 0 g ey s
Patrenspheiio d@@;‘»l@@&p@ H}Zi,ron)odﬁ‘ﬁca‘mcml akeprlqoeprienc e of NPS.
em tt eﬁm ch[lmlﬁ?tﬁf) éfehﬁl &Q&B%n%fl t%)lng en%e 42 ][o}l r%:)ld%raﬁ SIbJrfacl?s is largely

exhaust are el ere
dateiruiable kiod tailpipe rentissiondy etirst freagt wewal ledking fwgometeve nfltids, brake pad

V‘?zﬂﬁoﬁ'ﬂﬁ , ri#lﬁglﬁﬁ @ar%a \%&Aﬁ r(Se%a[IT S fl%en !) lSI dgg’t} I]i Ze}?s ta{fplpe exhaust

row t Into t e alr SO re erré
" ip @mdftedy B ixemple, the ng & fingyapartictds és thecahtushammnmmudmled or they are
nﬁl‘&&gﬁ& Mﬂqﬁée do \4@ gﬁ%d éhg stpereg @Fftlﬁ (39 [fg? grgai}% h >%1t8 a storm SEWer or

organlc COﬂpOUﬂ S
ot anllingafies ) [ugvo drveh bk path |thepa1péa1@m§md fo a5 "re-enizainment”) Finc

%%cﬁés QRRbh }{mnc@cfdetﬂat\ﬁl‘\%eﬁ b8 Vomfyo%ganﬁ%lo#g%u'ﬁ?% OXic. or%m:c compounds

accunul at es on roa aces in t
ca@nialierelcandisdsr Mﬁ@ketal&ﬁd all fqup@ingait pipe b}élSUSbfAddytﬂneliyJ as tire tread

R ok SIS Eacol MR rQidlvay @thich (ERE form BE BKE ¢ ?d&'gum carbon black, and

transhi ssion fluids, batt tery acid, grease a

dagmagisicnef Iﬂ@@m%mheamgr@, lagkingrail) antiéeesa, trake andimepwaision fluids, battery
sl 888 and B@g%ﬁsxﬁéjﬁééﬂ@tdl%eaccdrﬁu%% Si'?th@ Q&td@h)ﬂs&ﬁ&‘és hese automotive

organlc COﬁpOUﬂ s and netals as wel e pa US
i ligiids eeptaip fonic Grsamip eanepeumi apst m%aam'yﬂ pRreke e gest isridso 2 major source

St ShiddvhyEsitioh /0 ﬁ%&ﬁ&Hﬁ}?&mﬁﬁ»u&g‘% AU A{ch Qﬁco(ﬁger in our waterways.

‘copper Ln our San Franci sco
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35 study financed largely by the National Institute of
Envi ronmental Health Sciences, researchers WD
2004/ 080740 PCT/ 1JS2004/ 007368 cal cul ated that the
wWordded086140deat hs from | ung cancer increases bRCEURID4/067368
percent for every ten mcrogranms of fine particul ate
The |sk of d r [ un

c bt e B Bl o Bl ' L Sonr (o b S o overy en
cintijregrathsef ﬂyie earhctdatpamm ptreubih eeter. sSkheath oﬂd;&t@ﬁ:bmvluhg] cancer as well
n%%@@kﬁfs&sp%} B £30ORAGed 2u8e GO HeNANEL 92HE! L) essociated with
snoke over a [ong pe e(e eani e

" APISMPiET beikgerpbyed rte asvend-land deigaetiick Bmﬂesdv@r Elaing eaﬂ:mtei of time. (See
LIJ&K§ I@@g /'&\irr Mlﬁ%ﬁlﬂ?@éa%es Llang %%%c% s‘ﬁo n_%ﬂﬁis %E’ MY with Heart

Medi cal nce t taativ
a@éﬂﬁ#&bﬁ"é‘s MSNjand r@m@{eﬂﬂqﬂe@ewa Mesclf 45 2@02.") h&mct tige number of

I 3htom&Hite RRMALin rﬂv&r ﬁ’r}‘l\ésrfasjté] ol Snd\RES (ﬁ' p&gﬂ?ngn Lgrowt% in the world and

appr oxi mat el Y 40% of deat hs ar ound
aPIPFoRDRtElY 40% of deeths geouachihe W@ﬂ@rﬁﬂ@tbﬁlaﬁﬁ'aeftddp garious environmental factors,

eSREKAIR! drYan® HRANHEMBA holitaH, Ga n&@lf&u& éé\ﬁc% anll REtRG8E remove these

for a g’ew ce and nethod to renove these 10 toxins

f P51 FoH ARy 25t ipess isananifesheSeer RigiciengenPatolmr d%iSiisnek

Cct obesevd QP Giftetemt! FediceSN e %laendhlﬁcﬁee 'Ece %p JeNhiaRsS tﬂl@‘é?e emitted from
bee de to trap_pollutants th entte

Fy e ( &I, Paly Nos. B570.58 S5 7161 493,0 5@3@370'2 f5 967,200, 5,549,178,

55 601544 0ahd (5529 932)3 (thodph Wede dbes &%ﬁmﬂtgs reduce pollution by trapping
5,692, 547, b%n%(g 524,992). Althou ese devi ces and
u

ai.})‘f) rpgg% 2 Waph{hp 6ﬁadm§y % B ﬁléere fomgins a significant need for
Padviced @A hnHaad BEt@erhdVe Yol it At hdvb Slrda@PEH@M IS §1A6Rfvay surfaces.

there remains a L 1 for 15 devices and
mothods that - r SHBAR) GEBEIERON B e ASHECES,

ac cu mﬂl&tlﬁs&nm 1ﬁcﬂmﬁkl\aﬁfooﬂﬁﬂeﬁ@ eEgstemShMYINRG d For @EB@]AQ bbllutants from
| VE invention i nc des odi men

of B EVEHERAn ™ 2R TRGLTPYr D AR HGUPOIA EAR . FrBbese polluant
rmoEMys sourfteace. thd imdaside ejf’ﬂ:’!@d&hﬁ@d’liu;:h tHaearSekBbsedburface of the pollutant

a, Ve | e that e ol lutant _tra
Bl B P A ol BBt R S g e the roadway
tlat paliuteeuqahis:mbdsﬂ:mﬁ e @oadivay Refapoby the aids o2 Ghel ¥elPle or by the suction
RS R B 5% SAA L 95! b 6B
pioISbmt ambadimerttes it Muthutdraptdompﬂmadvﬂmmesauﬂ fpad:e Ibhyne &itbodiment, the
e D60 6 Py BGRB8, BRSPS S o o
by:llaaritmmcﬂﬂsovﬁr ele@mstaﬁ&eﬂyﬁl)nged Icoileemmeplewbodm ehiai Smbodiments, the

t I .fra 0 p

Lol A SPEBEF BLLOTR, 20 e bfe BBocic,
clrsiem immlydesyasten rlavwieatr vadus: thdiardged o fnegset @r #rfigobtutantaiodhe pollutant
rfgps 25 pollutant particles with

el ectrostatical ly-charged coll ection pl at es. | n other
enbodiTie pekutant frep cynobel mowmter! onrthginteioped the svhee! peet] ofthe vehicle at a
fp'ol:ﬂl&f thg%iledtssﬁégﬁréy(ﬁlgt i Qmﬁéa? frél%hd'nec ln%s 01l lﬁ‘l%¥'83t10]9 ng vehicle travels

nmbodi nent system i nc
\Pé(erdhﬁﬁ%%w of mﬁomﬁhatfaﬂ@myha pollutanth ﬂmﬁ bteshckad mdt:nthe vehicle to

tchadd Rlelpli@att traf. ' BRther é?l%ﬁ@iﬁellﬂs' ttﬁqﬁolli.\trafri’tﬁraﬁ 191?1 eHQﬁ' ﬁq'e “?rqxd flaps of

on the interior of th
3o yoisle | Bie roHutantdep e basatiapkeddpyr sgyeral Hapes pié faetnmqrst meﬂudmg, but not

fli308% £ Sordibs! gl%e kil BEmMERbIK £d 3% tf&@en&@'@é %l 19}31,(?17{’(\;{@lbﬁand hook and
over the I oa or at a pOSltl On hat al

ki R Sl Gtk elkiant ﬁ*ep Vreplpcel nogher embodiments, the
@641 Abisidgh tROlehidleadthodifidRdr rddBsi@ic Gilch @RPAN d?%%l%ora%eg e pollution

| pollutant trap is nmounted on the nmud flaps of
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the vehicle. The pollutant trap can be attached by
several types of fasteners including, but not |imted
to, screws, glue, nails, clanps, hook and | oop
Wasl0e4ie0Bi0(e. g., VELCRQO(r) brand hook and 35 PODUS2004/007368
fasteners), and/or sleeves that hold the poll utant

t g, |hﬂa1ﬁ»kh@§€mb0'dﬁln69{ %rwlfeg% §1§$ﬂ tumtzgc? 1 ocusﬁié dptg%lt’aﬁts which are

hou5|ng on the vehiéle is no or redesrg
t §3¢keq fndeisthey yehicleces AIF® Fh&t“élgel thpesingoib thetriobwtant 43p. VD various embodiments,

2@%0@&%41% Bt %8@&%1%2@ Q%y&rﬁﬂ‘fablc |chl g%gé:?@m}alc and hydrophilic pad,

gdlnent t he housing”I's opti
t ﬁ‘é B Pat- R P%charm P,aﬁ ppREnctin Refon a mrijféart tltabﬂahydeharbbrs 00 toxic metals,

[ Iﬁﬁ@cérﬁlﬁn BEREtherBTUSkR G t is ositi char
E odih anP ¥ ﬁent J ;carﬁﬂep tﬂe,eur?glﬁbyi}r?d;% Ca%E) d Qﬁ) itively charged
of Sthjﬂ?ﬁt?”é‘ tg%ltaan atiracy RreapRblsheeydiplogicahyatteophobi ¢ and

hydr o p Ditet ﬁnmﬂlents 3f BB MveRnRatbern3LAHAC Hﬂ%%g%s ggmnﬂ? from roadway

magnet né’ g r, a ad that traps hédr ocar

t SR SR Peiwls. E° EhRsITHeRE O TRt premet o zawgivey] surface are

t H$pqmﬂ htides s vtﬂﬁl&B (EQNKRHIN ySiBe Bref) QBdKEH VifdeY ﬂﬁh/%fugl@ g>y the vacuum
?3 erlal bhﬁﬁ% can attract negatlvelyc ar ge

b| ot ogl ca ’t‘r’ﬁ’?’t B0 AR cre@iep by 2 fh 0o wer of H@u}“ﬁh@?@t dropaptured by a

cpaimenniragethod Snduﬁteﬂ SATKE witRtchiib@NéSa TR, Q8dWR¥ibodiments include

di t | | ut ant
© e T8 ol BB oy s i 1 Bl e Wi e nside the
uWh@l’ wtlh ef webhuﬂé eOﬁEr gmbodllrhdﬁfshﬂ&lﬁﬁ tRypihd @netﬂdllﬁfﬁnts from the roadway

he veh cuum 10 created
Bt PRt 15 G005 e Breti Bl ele Raersmbogtient inludes
otempgiegIpatytants droar ewetaptdqr eadviay s&fe:coa ®Y théhr&ﬂ{g de rd&ﬁxrﬁlﬂgaihe pollutants
of a vehic

| undercarria
B bl U BB e By e e otlton
rfe@t@Wéyonsthﬁ ﬁ@mmdmoﬁthpokhmlﬁl Oisitig AP sdierfid) andS BB §Tihe invention

BT RSl o Bl hrigmind o et are

§9m¢‘€?ééf0mﬁh6a3npmnmmtant trap nounted on the nud fl aps
of the vehicle. s &R ]i"HF?) I 15
rermvkgqg ol utants from Wt o ¥y 1 oadway surface
by Ii i@ pAspditive Wity g 2 hallupot trap dmtaseordintd) with the preferred
\ég{gb(gglglt@&qhe%%shﬁwe}?gnor trapping the pollutants in
an exposed portion of a pollution trap nounted on the
under §TGi@ ivF fremhgieyohp pdllatantsipng t he systens and

met hoggs, Wxsﬂ‘&ﬁé@’ﬁf‘&?&;ﬂ&mﬂ cri bed herein, roadway
pollutants (e.g ocarb vol atil e chem cal s,

and t 8% GIWFG&?aMVlaW@faV@mréad@vmt he environnent .

20 BRAFEs BRYRIETAED e FEEPRANERIFLG vhichS 2

perspect | ve vi ew of pol utant trap 1 n accor rdance

wi t h e S5 arsehemaie V@W@é@?ﬁﬂ@ﬁﬂt@ntdfaptoﬁﬁ@ﬁemdton the wheel well of a
bewantion. FIG 2 is a front view of a pollutant trap.

FIG 3 s a side view of a pollutant trap. 25 FIG 4

is schEmdtis & sthemgiicorioy of & nolletaw iran of Fid\laysed Bh Gie Bhdckwell of a

dchilgd. ai | ed perspective view of the wheel well of a
vehi C%I%. FIG 6 is a schematic view of the poll utant
trap Bl sefiepatisyvig of the RaMant tigpof FISE. 3aused ot wheel well of a

vehicle,
FIG. 9 is a schematic view of the pollutant trap of FIG. 3 used on the mud flap of a vehicle.
FIG. 10 is a schematic view of the pollutant trap of FIG. 3 used with a vehicle.
FIG. 11 is a schematic view of the pollutant trap of FIG. 3 exposed to a UV-light source.
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FIG 7 is a schematic view of the pollutant trap of

FIG 3 used on the wheel well of a 30 vehicle. FIG 8

is a schematic view of the pollutant trap of FIG 3

MaxaoePsor4e wheel well of a vehicle. FIG 9 PETAS2004/007368

schematic view of the pollutant trap of FIG 3 used on

Lne mud biARb sV RIGOR o biNFENTS

vi ew of e polfutan ap o 3 Use a _

vehi c| Bnbggneris@f tfmlnwesh@ il mevrder idescnbed withfrefetpnce to the accompanying

pﬁ éét lreih 1AL nOherflk Rserto QP QRGN Gurdh i‘rMﬁ“l 'ﬂgtterﬁlgiéfo% used in the
004/ 080740 PCT/ Us2004/ 007368 — DETAI

D@S@mﬂmp@qn@t h@Equﬂth@E#\rwW@tmmmﬂed or restrictive manner,

EghediveentsSit &f beidpQutiliaeA tehgnctibd itk Q\’&eﬁﬁcddﬁ&fp'tlgr? ff certain specific
W t reference to the acconmpanyl ng (%Ures wher ei n

| $rRRodixRsrs 04 ths m@p@n tripprgree F@Wém%mt s igyeatipn mgp include several

t €481 BT Yo YR EE ohdoftwHich iHl83QY tBidnfPle R6raE ABiRBle RBARIR or which is
is not intended to be interpreted in any limted or

r SEEHRIEE POYICIE HitdRVentipng PR JesEétduse it is being
utili ZB&lde@ 1O tHdNE tbiOapPink I@omﬂﬁt @ht] RELnA@SE bih PlaliREy Srfaces have

cert eC|f| c odi nen f the | nvention,
ﬁ deand é%&ﬁ"ggﬂé%e“b W “ﬁ Fﬁ% STEY 8%#‘? B‘i’?"’ﬂwyinﬁ feprgy In several
S&Mﬁ:ﬂﬁﬂents By &Nvick G@ﬁ}iﬂé@&,poﬂﬂaﬁ irggther iOaPEx€f to Wi v@bertaBriage of a vehicle

sol el ponsi ble for it bl.e attriQutes or .
etioct BB 8 P o ket FRIoh G0 RRROH T, B G oS they are Hberated
h{&’ﬁﬁ ithe eder ke (Bgylpﬁmﬁanﬁ’ldlaﬂmﬂé hibested Oy the aRpPioNGhe vehicle while

TR NG T I N T A T —

riefcedl ande t}teOvehh}e cﬁcfﬁmmﬂmy tong fifterghyr @s airfléw seuted dy a fan, blower, or
ant tr

AR PR et St HEm B kb o, 1Bk PR g o, con e
alspcblsnmarﬁasb thdait ﬂtavlr erd\me ﬂldveoﬂrbﬂpray pnlmtahﬂs @cthe mlhhtmt trapl f¥dr example,

ngéu Sﬁl‘ :&)IL'J%U% ?n 0 an C&BO lugrdg ir(_)] tll‘éctfi:aﬁ fﬁ'le %PW C|f r%adyvg)( 8%}11.1tants to the
tgolltlihﬂ ttap rvésn dife wtehxele\/le hotchevinghfabtenoughity icregle apofficisnmt flow to the
e nde e .by the. cupm t ile
SRR B b bl Mt YRR BER B O, et B o
fmml:smd) that it ::fﬁmdfto ihe @thedd yell$) eplashizfidrdayocmebflapd oby véhicle at a position
‘;tﬁil 5?1?3 t‘é‘é‘@aﬁmﬁ ray Y& é%‘ﬂ?mef oIt &aﬁ‘%ﬂ Jhgtx%%ner%%d B¢ t}r%%%&%‘fthe vehicle
caat dm@smulséidt dlgws foc ;@éasewutﬂv@a@aw pﬁlllmwtsahvd are hveckf&dl mwerdhe vehicle by
rRAha, %Ltlad%ﬁ‘ﬁkt Hivh Jr'%? fR0dd 1 ARfotibd E‘é% fz!;:no b1 %P@Pb&uum) The
forced uctiron or on of alr can Bé used t
mﬂutelag@pton!e bé [compastd plomelvwadifipront] Imtqntsynﬂo§ tm%ferably, composed of a
F}QelténléL at bﬁlﬁsa%mgx%oﬁsh Ox\flqeﬂlle&is oﬂs ﬁ?@tfuglrso\’[ lﬁﬂm‘ft@sbtrgamc chemicals,
enough to create a sufficient alr e 20
pesticisies hactdriaashesBpisaltirere de-isingfand thelikenvent i on i ncl ude a

: ngl |a¥| %ﬁ?géggﬁe[ ég&tpﬁc% \&E‘l a }?)119@1 traEJ (J: é ee[ hyQﬂ:m:zzu‘gﬁfr}?lrtefi1 Rfxed Rﬁi’xe roadway

guards, or mnud
feplaghszong obthy ahtck weusapa:abep@sq % re«ivce o BESeBIoF Bidreparboss on a rosdvay

rsQagh ﬁﬁﬂlﬁﬁm@ﬁg ﬁle ’veﬁ1@lb QJ\O@I tﬁé r&ﬁwe{yoﬁ%y Ay ﬁfe)tlres liberate roadway
gener af ed wheel s of the vehicl or at

polyiegty ﬁortcﬁaaleplea |b}' Buking %)arlmab?ﬁpalélﬁaw g V‘faé?ﬁ&\%v wetiod roadway surface

RY |ched i@k a&&%f oﬁfxﬁluﬁiﬂﬁiﬁ@& &U@gﬁﬁmt h@'y%mvﬁ&r Quiddbe, B &ollutants are
vacuum created while drivi ng forced air

iErgRtt 1pl@rpo7(1téct d‘”th tp%ﬁollu@pbw and&fﬁ;g?gm theygby rodycing the amount of

@;@ilﬁtbﬂtﬁclrﬂthéﬂogcﬁvagaﬂfab@f conrglosed of mamé d:c fferent
mat er | S a 1S re a , conposed, or a
Additionally, as a vehicle d%rves over a roadway surface, a vacuum is created under the

vehicle, in particular at positions on the wheel well. The vehicle induced vacuum can be so
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mat eri al that binds hydrocarbons, toxic netals, oils,
tars, fuels, lubricants, organic chem cals,

pestici des, bacteria, asbestos, salt fromde-icing and
WR2004/486740A vehi cl e equi pped with a pol | ut ant PCT/ap2004/007368
(e.g., a hydrocarbon filter affixed to the roadway

S phfbk R0 08 Qfis Ehhsghme@cl thVBIubeSIf sefdtal Q@cl&a@.%ﬁe&b{( %féyﬁﬁts are drawn

t he anobunt of hydrocarbons on a roadwa surtface

s i Whrel s\t Arpsing Busies ffee V- dVoghdqad: t%@oqe@a@%wzesnﬁﬂfoéé@ HI "No. 1, June

Asodiie Al kElSsityl ihhekat @m HRAGNENaPAE WREAN Sthe fvszﬁd@a&f@ée@ creating the
by pulling a slurry pol | utants and water

wittER Pragmeeyinegt ?féle&m‘fﬂwore piies tHg Vé‘ﬂ‘“‘éléﬁ‘é'stéﬂ* Tejvay pollutants that

pere 1utraed ﬁjoﬁCLtE@rda&' Sﬁrfaf:é S8 saked YndeO@el W@ﬁcl@ lra!ﬁdC ﬁf@ BispdsbtBonto pollutant

pol lutants are 0 Info contact wt
pHFHS&f‘%We PPelfpnEh P et BrAgGE & fheh@%le@byfevseamﬁ righicle, thereby

t Feduaipidmdaht of polldtitsantiice r@erawtaﬁm&badway surface. 35

Addi tiognally, as vehi cl e r|v a roagway
Sort noBvenrd sadinedt iR a i ot v rSiyioRe B Ayt to the whee
paeltsh and ﬁpolﬁitanp GbdritbraB.g., @ fard, b&vw&h aeiacu&ﬁi ilhat iJ bfFixveRi ¢ @chicle in a

i nduced vacu C be so,.4 WD 2004/ 08 74
o RS Ea1owE G els Bt Ra e [y orng ppllgRt i cpect with the
b#lidr ped) ds&ptﬁﬁd@if Be\combihatiat of the pblkutanhesely pdollatye lib&htsr can improve

eel.s o sing busses (See J. . . .
NG PO P DS ik P uBF 8. SR PRp ARG s maitained
Jatiev raR® 6flgpeedAs vel oci ty i ncreases, the pressure near
bggum}lﬁgﬁégﬁo S a dmﬁ&tlglit %a 1 ragco?]d\?/afc’écr?f\{q%ﬁg cll)J %ernfngtglglel}t IT lsxe pollutant
vm@uumnstmw Dlhmmsr(hmdg%ty tlpoiehlulb &nt, siotehiaporfantly,@emoves poliutants from
: 1!11 % Eé/%g % fag 2 eg%%ltécﬁ%bt 2 4 {lfn%%l%erﬁ?l djtoﬁ nK‘qe ?sr g%g g{eh%\%%bed from the
alroedmsmtfa@n el s,nmecmlicﬁmeme,hihc Ipelha‘md{ toip 126 deheateshthel environmental
e
%llké?tg%f’%n%ﬁe\‘ﬁt {1} ecﬁlrexgré \ﬁ;&ﬁ&tﬁg ¥?ad€v§dﬁll%h %’ﬁ egé%g&{enig dthe pollutant
\AﬁrﬂPHZQHpDﬂBQﬁoamfyﬁlwsﬂM(aeth , a hydrocar bon filter
ffi
(a ' qu ﬂ{e%nfbn m%%wn 83 \gg\g% o ?ﬁﬁ’utﬁl? ltrLtﬂJ;%rﬁlch!éﬁep QE@G%&E 124 and a

OMBF
v@ﬁuf@mtérap madal%l a hnﬁmwm 1@hean bgeneivag efstaptne|teanholds the poIIutant trap

H;aﬁff@f ablh, e 8a fY Uch'%m‘ho?&?’ #he gBl‘ﬂ.lt:QlE h%&ﬁjbk kﬁd%qggseé Bbth sides of the pad

cont act e filter pad) 1s pro
d?ﬁﬁ@rrvatl@ceng Efllutah@ Boinpihersramnple empbogivepnp diel honsipg can be a structure that

| Hopﬁ rtlﬁ:tﬂaflut% @rab ?M @\G%nd &)&gseggﬁ%l-ﬁﬂe chﬁ IMOI' H;l W'11Jollutan‘c.~3 In certain
coll ected onto the [ ut ant trap, ESDECIa Yy
vaawpdiments, shepgf ﬁ?@@anéel amagedi sHvh thajeblgashpnespidecg Is Rpesed to the roadway,

S«M\éﬁo@vﬂ%&' \Arelﬂt @rpénothf:la@nb%glgleﬁtnthé‘&ﬁﬁfag%q?_le:fsrﬁbrﬁesqrb%ilutant trap pad
enbodi ment . utant 15 trap 120 not onl

3’:52

- prléywitoyt ﬂé‘ﬁ‘h‘?@@ f-?d thewéﬁ}r@Eéw{?m to ffusturapros ¥ralm fhat “holds” the

MR SraP Yl Ub & NHushefd® Bped meﬂ%aﬁ’héﬁfx a?éJEJn%%latéaymcludmg where the

- collecting the environnmental pollutants as }/ are
00

30

35

p fasteners, butions,

ol vigr (yepl P 18 Afieched. iy B NAK (o BUiTiF SliPe, snpRf: ek
eRQE BRS, fadtdiRrsPath iHeAdtking bR ahd GenSRPRRB! Iﬁ&hirﬁ'@l pressure, etc.) to

enV| r onment al poI | ytants fromwater, or other
ABENERIes Mg hesatibeRg sitheperaengnily egrmowilodi nent s, t he
28 | : utsa hmtln bé daapribkd G dE&Yl hale&@ftesgi Figliré ¥, ttlfr@nmahtl tkab AP &n be attached
n t nt wn_in Figure
tt &F pf‘iﬁg? H%%%%%t eﬁpcﬁ “1‘ ReYUEP Arap R 1516 Ba ?‘YFF é’ﬁll“t't‘“r“a picluding the
padkrsidtof aﬁaﬁc]hmishdlgh&%uﬁﬁm TR vﬂJBM hoygney (of whdel tell) WF @ vehicle can
tbh %emgner!l Sich Eha? it nglgrl)\%ts an vacuum%nder the vehicle or into the wheel well and focuses

the dispersed pollutants onto the pollutant trap pad 126.
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pad, for exanple, a frame that "holds" the poll utant

trap pad 126 and exposes both sides of the pad 126

for collecting pollutants. In another exanple

BithWH/ReTM?, t he housing can be a structure thaCT/UNDI0HE07368
the pollutant trap pad 126 and exposes one side pad

126 f ORs GRKL %P%]ﬂoﬁ] Or Iﬁ)ﬂ&éy‘o@@ Etﬁ‘%cé e f Higk02 2t§c-hpollﬁtant tra}() pad 126 can

enbodi nment s, pa can be arranged suc
| eepaTisenEolignt tap anaferialch3p gdbisl ey comisise.dRiciayple, akrabrane, sponge or a

Of 1té’ﬁh§1§ﬂ co‘ﬂ@dté hydl'&ar@&ﬁuﬁ%r IR N, s&&eenﬂag&ln{éﬁt@%e Follutant trap

trap 120 npri ses pol lutant trap pad
amﬁfé%@llﬁ%"al@md wﬁ'é% ?ﬂ@h@ﬁ%rﬁgtaﬁeqe&wwt& oméO@Q Pralzqdme@tsothe pollutant

audy paa2s Eh%tcombx@sje%teritanﬁat cBPlehdi bRt of 5iBd anfL?oﬂla%ﬁg roadway fluids. In
numer ous ty embodi nents are Contenp

i PRSI WPW&G%@F eol%llﬁ@t triponterizh A0 formpses aduitisd apsphen@gd for placement

| By BB yemﬁa/ 10@n6ther e)ﬂb@dn%lzﬂt H}%llut&{%%ﬁﬁ malRANK 3886kh: 6P plurality of pores
Vv‘?sten buttons, 30 adhesive, screws, fasteners

gt fiete e Bebliqny irdpamaterizh B Ofbindagallest-ftcR and/es cofaip peliyfants.
pr essUhene &hfodimenf thetﬂaﬂuté‘ﬂt S tndieRal 184 eor@irfsascamm&bent sponge, which
or _r enovabl As wi ||

bel E’? [ffgllélgg %Il’r—{mglg({f g}?qt H%F T aﬁ]imélges ﬂ‘ﬁit Iuéed 4n Cftrﬁ]él emhodlments of the
pﬂkrénltiblﬁﬁﬁchidé ape palimamapaatdasbedin UG. #axnpdol 5089414. In some

ve le that s the, pollutant tra a
oot aTATL Fon el 178 SRS Creiany & Beiphls it degrede andlor
Vc&JhVe@i ¢he pcrllutahe intd ee hohpalkaiing matehiel WMxeebil hdudiding Yabteria, spore or

ngmnmgﬁ %ém d vehicle can 35 be designed such that
1T inprov Pﬂé 'vacuum under the vehicle or into the

wheel Higird 3 siroshs bmedgs erw dfh@oltlitapessod. (at bellugnt Bapqiatl ©26 has a top

g 0%%2%6121‘? B“f@’glglp ﬁondlﬁ%igh? %cgluta{a 2004/ Elo gagor%lsg r11'1r:lucc}v.=: a plurality of

slayersa t49. viIrewmenenfodineats,231l dfthe payefsmaarﬁaﬁ thepsame grabifies. In other
Ce%ﬁ;od&%ﬁrt? fd eofathtp %’k ryﬁfﬂpof tB [ a&]u%{ t?a&;bpald 1%&?’ QanV\lt]ave HIffglant properties.

nprise, rane,
f]Fdr teemplt, hamaz@bl@m@lehryd ﬂmclaydm)mcﬁ) ainol] waar mxtop portion 136 to have

%@%Pﬁdbrc %% ﬁv@{gg—(}% ﬂ%@t df(irngyce%?(:h %P}t.tea&‘ Eh%g}og?nﬁ portion 138 to
poid ceahilis prdpnrhs&)@d-aénbﬁymb nrsess embhalipeltd, tegotliutdttrppad 126 may

Ht u&%@o&@%&?{%@rﬁﬁ%@v%&é@%stn.? gtsche%?%l Brgaﬁg)lrga%he\khia{ provides the

er non-
awbwaitepmpad 12heith additipnalidesitablgpropertiess i al 130 conpri ses

a qui g ?cﬂneaé&ﬁ)%gl%ﬁk& d?eaﬁtnﬁﬁt g%&&%ﬂkay H%rbletopﬁfié’ %g&r&!;h%bic or both

I n anot her enbo trap mater
cephilie ead Hydspnbelir. tl;hedfollpfemtetgap 1@ 21 26heen demipyiset ¢pfematerials that use

%@lﬁn'fﬂtoﬂntadstolzﬂl@n,nﬁlﬁ(ﬁﬁuﬁhor} 3Q1cmeﬂc9ps @b, € %latﬂ&@t‘tm%h sedimentation, re-
or retain pollutants. In one enbodi men
;ﬁé@lﬂ@ﬁ@@nﬂe—fqr@tpnn@ztl@ﬂmdtedqcam@@mpkx%@@/clmlaualbgwemﬁwon, or biological
SBRRY &r co%hﬁﬁons 123 rffovt R Pb AR A W dIRhe RadsWt heti c

sour ce. 1%¥F that can be uUsed in certain
enbodulfaréQWEse diments therppliptiqndrpinaé 12 eonerises rerbenft agigrial (referred to

tHeRR alngr@ﬁﬁé)rtha@ ﬁlqy b@ab%rgent Radosdak: J)\tboth":‘ }Qﬁgbér&- thatelifls are those that

sone enbodi e the pol 'utant trap

PP 28 setaip é‘a‘ﬁf‘ §1W§1b5fied élﬁ'@wb% fitg nxoﬁavlaroﬁérg?tarae AflsRrpeyf materials are

GROMBIt mAtdIR1SP@L 44t dbdted B @ 11uil VA~ iROhdd, eI Soke@ and capillaries.
1] de radlng bacteria, spore or.  hactericida
g@ﬂ’%’&ﬁl ﬁ%ge naf@a P& naeh BREEif & Fhefice Naralyorganic sorbents may

Asvide tadt tmdss, atieav%aﬁy géﬁhﬁstp Bt @hlcols! BRhR8Opabetanh dteAcarbon-based
top . portion and a OttO rtIO

SRR AR PR RLE T PRfbeL et b diopig bosh Ffiable under the
ltaye hamd 4OCLANSORBE, maiudiureenby Hi abdint Ofaddshes,| Woﬁncﬁ‘eﬁﬂ Canada.
have the sane properties. In other
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enbodi nents, each of the |ayers 140 of the poll utant

trap pad 126 can have different properties. For

exanple, it may be desirable for the |layers 140 at of
WEBR004/6887400p portion 136 to have 20 hydr ophobPCT/US2004/007368
properties (water-repellant), and/or |ayers 140 at or

néatursl hmr@ﬁicts@fbbmmhy RBIud3day, (perhtba*/ﬁm%@t@ dsk Weol, sand, volcanic ash,
ome enbodi nment s,

rtles ol | - ractin t he
paTT Hie i ts&é’b oy SR TS, Bk B8 PR ge Py olyethyios, and
e)pa]m?ﬂopglem croamnm obARRSs, AibBE mBat@hBN AR col®idsaknd the like. Preferably,

rovides the utant trap. pad, 126
ma(sin%mt | oﬁgsf)rbglgsrfmri% %e™P reg}gg’ly ?4 rf‘I fpnglspiptermixed or provided in
eﬁ@@dtﬁfgmtss the pollutant trap pad 126 may be

ol eophi k.1 G s or, both 25 ol eq

hydr op%’%? Effgxeﬁégyg l% Rt PRE 4T ]f?(‘gmc‘gﬁh cﬂTrﬁPY §’E which can be

ofncompomied dlte at haltodumet ofatbsml}ntam)iﬂap Hﬂsiefcﬁbédd&rem For example, some
t neapsul ation,. .vol at |

Sglgl Toh tngst 6%%‘ pogigf?ﬁtglgzg ggdrjl gl}chgﬁ atgz’legs 6 eéi to cgl'.iect salts that accumulate

oR# tratvoyia/as edesolt pDrlting @MOMa; during Hiedl ‘aihteoﬁ]pnths A suitable absorbent

pfnﬁt%hﬂ' fofata'pgﬁutalﬁ rtraP ﬁ’% 99(% ﬁq%{ colté@tts ?J)(a%vva 21 C QM \r}{%ed ﬁIS Pat. No.

hereof to 'renove Fomt e Foa
s@ﬁ‘?—ﬁ &b odiiknti meslst sueh gﬁo#sddmm ol patapiup adlts] 26 hbomn:‘tﬂw%mrbed to the

SQfth%EHt rH:Hérﬁtf 'f&l!nd (ng %{e Aﬁtﬁds%mm f:ﬁ? Q&ggaeollg] G the Pall Pr?(:ﬁss Filtration

‘sorbents™) that may be absorbéen sor ent
AbeBPasE Y dFpsrBe, Shasienl Polymes@roupatise of ﬂn:sl@bsqybeahniatpm &i the pollution

| irﬁ:UIZ@ d@cﬁﬁerd'h@ﬂéﬁﬁgcohﬁfnﬁé% 0 'f.a{)f ARG rg{gné{zﬁéj%g&g%‘t material is

Adsorbent materials are 1inso e materi

clrrvadn By 2t 4ol dhis tclarlory eansaliof becreadily mwblotidnig tpomdmdiants deseribe

CRpdih.| @td £ U.S Il %mﬁﬂg?labe natural organic, natural
i norgani c, or synt heti c tural organic sor bent s may

i ncl uddmisdieniigdshe pelius tramy2% avdinelnde memysrditional types of suitable

CREMSTORS or fiRa! N8I Sn bPARATIABG: & &bﬁ{blrﬁ%nb@ﬂl ptﬁi&ergenﬁ)?anes and filters
B%tse“%hqr?%mme exanpl e of a natural product ma

tF (géef&@éplep %Yanowqoglmegs Tutpipf drap tl?(b@ja@ include one or

NA6re of GeLRNNter: IEWECH!NOD | Btnpany located i
I.ndust.r 8612{]? ENevvf OrlIJ and nada. -6 Banfog‘gte in company is

Peepfegdn oY Besenie, Reh iR b iy ghniee @csn%@ﬁ gageimgn industrial part of

I Sindnlm(d eitpl a’:h)d thelBbikd $8ileN ﬂlt&#h'l batnedeltjéih 38 the WORyvay ﬁ(ﬁﬁ%ﬂt(s) targeted
nt hetic sorbents

| cani flz and tgﬁ J&g
RCERAE &l a?%’fl? pemple g G%W@P@%t%ﬁép 1%86Pry@91ﬁ9q %filgering polymer

aﬁﬁﬂerlap oirypr” thkoﬁl’lﬁ avafliH$ Sromi BHFE0 TROHMNEGE A, whkibtd t%edhemmally stable to
Iloids, and the ike. Preferabl Y,

terials,
B AES oo ot Biritd PARERPEL S35 @y PERRlepm and fresh water,
ad bive @aﬂnd%&wmfaﬁgemfmﬁteaﬁnce 60M1-8td up B +70°5. MRl Smbodiments, the

RIS P T el ergi e e er o EBR it avadabe from
IBSFH, &'ECHN@OdthBWMchQ"E dﬂ&ﬁczﬂm étﬁl‘lltam sifdn@&cﬂ-ia(inﬂi 8614, R&sbhols, and
nmbodi ment s of

ARl ST B0 ndrtine REPORPE SAEryRdY 0g0°C. Bramples of
cf‘ﬂtbmx@nata-anstmat thcte vaain Mslipall@tant Gp [TVAELNEESFIB T EEHNESHEllides, but is

ok RO o, UL, LU LR, LR A, v

pﬂra@l P!!Qﬁiatl‘habf toplidsefitls, mlsaldul/a;;dng ahihoh&nld patitledhaft and gasses), FPP-G

Ko BPleed M8 pocdp 02 o A b o JRARA SRR, £ BB tosh Bty e
éfbsdﬁl%@atofrmtmlqs a¢f iorgnitlar riive haicooy) nSRDROFIEAG-1207 (intended for
EWJaﬁQJ (ﬁ' em CE)$£ ?__ﬂo O‘s"a%lﬁgtg icl)%cﬂ'(gc I%n oLF C??:‘Es te%hmcal and de-

drocar bo n
a)@g,g@ Walat anﬁﬁql@pmsaplunqns fiqm Imghanmal muntles), FPAR 15-1.5 (generally used for
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trap 120 described herein is contenplated. Simlarly,

the use of a magnetized absorbent material is 15 known

in the art and this technol ogy can al so be readily
wopoeyser4dn t he enbodi ments descri be herei n. PCBE£2004/007363
e.g., US. Pat. No. 6,524,457). Enbodinents of the

pgﬂtérﬂg Zﬂﬁ%ﬁ&%@&dﬂ%@ £3kpsR ‘ik lﬂ@%géﬁ@ﬁ My agdih 1eah¥£ &P air from aero
of surtable nenbfanes or Tters that can be Used

afligngese gyixtyres, wohding amqrfzmgamsmﬁ besiiigendrgniseshnes and

filt erﬁlthogﬁjstﬁé F}@ﬁl npﬁarpefztj cad &ﬁnpﬁ%‘ea%l)l%’ mdtia¥Ahdt QbSbe used as filters
enbodi nent s, [utant tra can i ncl ude one or

21y oifsF éPRB*PaftOﬁ%e of rqfereeflut% HerprRter F léﬂr% PBrGHTrcuteripl” fhgmpg of these such

TERAEINR doBs £ AR 9@@&@& iR HOPRARY thioBgh the ﬁ@{eﬁg vﬂ@n itisusedina
Nort h- East Estonia, wthin the territory of

cRWHERS tEp A eughn sains GAees dherarflovegp ﬂaa%ﬁhm@hlth%wawl Rather, an air-
Cildw darry@R GoddiBy SAREER nedd dulyl 8% RS oMRRRE Indro:Gafly BaBEeter material
%H%he r oadway oIIutantﬁ % tar%eted for removal I n

dhrrpteyaeHuaRth e ogllected @) 9 Frebrund foafhe fier ’E%Fﬁ“al In some

[ éiﬁlﬂoﬂﬁ&nl 1@, the b%lﬁfahﬂ%ﬁ%@ﬁ%&ﬁdt@iﬂs (thdt IBMe)a hig toldfance for heat,

| S aval ro an

e algofy b i TGO AXaFrobs (b re ApiAffepted by high temperatures,

adnah fbisrialS AbiHaed ;Eliiglh ydiﬁlﬁ@tﬁh point, alldwifiethe Polludink fap 120 to be disposed

pet.r ol.eum and fresh and have a te
P EE e RS RbeFlochin sBReaRbee 7 ors i G eneine or the
aﬁhﬂﬂtﬁmwms the pol lutant trap 120 can i nclude a

per chl V|n filterin pterial (" which is
bvai | oy e bl it Rl damage are
sdtiabbased ooxﬁmmg sauchi «d Serdiargl bﬂtb{ll(e&lllelrssof tlad ypdnailized argﬂsohne oxygenates,

o8 5 Pl BB Al L IR L St o
rmioeﬂﬂieabcﬂvwhafor e:amzabetetrdedmmm HEhe fdl kxi¢nanf MIBEroi@@ination in US
%%@BE? oS quaésrog recen éeglgrege{%ooﬁt A sfr%ld% E I’ormédrgfstp? A 8}; e ISS’ Geological
FRPes Na(IgEh @VaﬁFIQ)tLﬂluS dgseament Plfmgllamplquafedam iNFBI fis the second most

'éoﬂ.kﬂ 91? defeb‘t@& %omé?lgha?lé 'gggllsb?ﬁb@%@@e?s ggnlel%lallfi 1, I8 Zogorski, W. G.

perbeﬁ',l wéﬂl ‘érPer "atebmh@h@ssewed@f drcbcauiricadeiagg poss1ble sources of MTBE
14 d ] .

g;g:uh{hva%r 4 ?h%%rﬁ@& Ega%eg ] 9é?é ‘f%ﬁxc r%xfﬁran %ﬁg %%%&%:26.1721-1730 (1996)).

(§et¢r21@17ffe(r¢nﬁ @%e'mbelﬂ nfawrlals Bre froavef tio drap fhe wthefbageslronipesingnts, in particular,

JUsL ’weﬁl & 0&8' d %Hr 59 NS OnRMRRNS 4 d37?}9b,55,698,139, 5,837,146,

aci ds, technical a loni-zed water and aquecus

SHOLBLD 524,548 p HEHAG 4741393, apdi§.p14188) . FPAR-15-1.5

(gener\ﬂtﬂ g{d tl'reoe[ bo imdf ,Zep %ﬁ%oazdbgbent materlal such as the absorbent
PCT/ US2004/ 007368 ki terlng ases and air), and

il Gesqritsd (i ke PatertyNas $dd>. 35 ot hslﬁulen wetrtiahgmef begpreferred for the
f o R R GhRrbet RS S Eecilsd it WERRontld SHHkUEbild reases and the like, but also traps
m croorgani sns, bacteria and Viruses t hough t he

[RETiciRus bkt aselubleoorammic EQUPIRRS eSUGnAY engensa faliena| lqnpghalogenated
QfBroLBbdnS RehoRlatEd bY@ Setc. Thddd ﬁ@(ﬁou@ Qcﬁltdnﬁﬁ‘én’tsoa?egam&% the more difficult
referred to herein as "filters" or "filter material,

{RBDRPEES emeys SOMSIRS and arggpiginpapris. Jhisgbioghent material can also remove

RS $6:8 IslidhYas! BEHHIE Gk iRl cdph@MeRd $5dkBI] zihd) R4ib, 4@, and mercury,
naterlal when it is used In %ﬁpollutant tra although

Y ERfd bEIGY describrs omg Yayrp B s &k bIHIeBURA bishe
material. Rather, an air- Ekewrc®1ryi ng roadmay

pol I u ants need onl oII nts i.N_proxi.m

o t hds Pk B primateot Huf oGl Ot B8 ey poi trediop olsion is
Prepared HorCd edtabia solvéht afid &k @bivshendcdnpoiitien. f Inl thBrexample a solution is
material. In some enbodinents, the pollutant trap 120

may conprise materials that haye a high tolerance for

heat ,
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10 e.g, materials that have pollutant collection
properties that are not affected by high tenperatures,
and/or materials that have a hi gh conbustion point,

ANO Wa/PRY740he pol lutant trap 120 to be di sposedCTius2004/007368
| ocati ons on a vehicle subject to high tenperatures,

%ared' ﬂJoRﬁ 5§ %%% b’% a%ethliE qg'v{moalgforﬁegﬁeconﬁﬁgﬁ% Lyhich is the reaction

her “cormmon roa utant that causes
sprg‘ilﬂcf ¢f<§é%t150bn‘wl meharetata 1% M 9631"33( 045,184 §6%dinsdgd gib The absorbent

CHMATENANRFHER IR éxﬁfoglb@ﬁr}ﬂofq}&éf|mt§ttltbearc§toﬁg anil l&%(eh))f&% hours or

utilized as gasol i ne oxygenates, for exanple
t Wil -the, syibtioar Prspmgs\iremygenastty | The eyubstigler {1 thiy xpmpla gl 8 nonwoven

NBAdpyleBd, biza kY WVERWREUN rﬁaﬁglal & B8R 50 kaeeaﬁ mEh POt N.C. This

exanmpl e, tetraf%/idrofuran e full extent of

c’@#?%‘rflﬁé‘tweéﬁli‘t 9 @squgE Su ﬁmma@ npiegialgs rgmeresddi the jrfusion solution

bERINsHRAET, B Rehoved a8k bibyssBighill eNdWRd 1ARipRA TH InateRR i4Fen placed in 2
Geol ogi cal Surve %ﬂs Nat i onal _ Wat er - gJ al i E%/@Assessnent
S ivie]

Hichrh e g d o 2R uridEsponedieey, £h 1) s {Rpaycursg at room temperature

CfB{’fUﬁHﬂvéékd ahe Edsﬁﬁng?ﬂ%ﬁd]”hm&{ slirdddéﬂr Ha Qulﬂ;&@iéﬁﬂ%}l\ﬂ)hﬁéﬁg various filter
an

(S | ace S W G WI ber
(?O%gmﬁ"%(@g f"Fﬁté‘P %&Wﬁ‘éﬁly lg%’lsae iHeht of the occurrence
and pow&n; ﬁke@en‘a@wr@g@e Qfa VWEBE200 1@3}@ﬁvﬁuﬁd\f@rde~ﬁy 202. tiheroadway 202 is

0 s T4 < nGRR 202 st PR AP 6 SRl tnows o acour

HH{ee&Fehﬁlegoaﬁlﬁ:lddﬁﬂmeﬁlﬂe tbodp2ashad ethads 20@ Sadeh are shown to be at least

e it LR pl gfﬂgd ﬁ%ﬁ‘ The yificle R%@%oge%@; %@éﬁh&%ﬁe 209 which
Sis €& scli38 theJoAiddy 2005, AS @b Vallfgﬁﬁﬂﬂ{)&ﬁ@fﬁs SofpPihe Bshdway, the pollutants 204
6, 180 01 475, 39 614

b SREn e SR P0G, BRI A iR i RV 202 e
tthéhcalbsmsdoeiit the ey 108landlesioe tobﬁjvammrrU:r&tedRaﬁﬁrmd idound the moving

xﬁ:ﬁml%’zgt? 3“}6 éotf%% of rﬂe Wahe%lg%ﬁe raui&eéﬁl’g d fo

r
S orben 8 él aﬁra% OP qo‘fl t%nts %at can damage the

e:feﬁllclcl apd theyengiodnirest sTios lslsl_,atug:r ieasebaet whireit lriike, Thrutain causes the

?oﬁ&aﬁtg g)pr‘?se t ﬁare QL&%Q P e lrf)a%?& l,%re%t‘i?rlgl‘{m: Fe 8{1@%] Léhditions and increased
onpounds such as benzene, oruene, xyef ene,

hainegren dicedviBBmintd Soa ths ovissls 2a6roxinldaea domghop dthshe readway 202, the

' y:ﬂﬁ?tgrg 3?1%& &%ﬁor? 2 [%{Ij]eg‘&t%%ﬂttﬁe ﬁe%]s?r 3t thlj%rtmare at the wheel well 208 of

S to renove water and a
che chislsgeni c Th| s absorbent material can also rem)ve

met al I‘hQ@ ap UF u%an&qgsmty m%%‘ﬂ 1 e‘ft@ﬁ%‘?éated' rofation of the
nc, ver T

ni ckel, rsenic, mercury.
beiceln2efe §@1du@a égve@n:dirwao}/ﬂwdhmhum\@hegls efa vﬁhsclmge@ﬁr llg@mressure af the

r(ﬁ% ar éaﬂémg W&-@ d]ra ; 'Eto Erd Qf{e%{eelt Qe Q%ﬁ)l@“'f‘ﬂel da8dal Factor of Bus

trate for use w e |nvent|on an I nfusion

SWhagt Insiries and adiemgdipldethodler Brevantionsy [Taessgiopidpnts zrydfampseM. Green in
aRZOLNE D N&%’H&Pﬁéa%;%[lb FoRendiP B R%aal S ems b Ut ldé%&i J'uﬁe 2001.

-8 WD 2004/ 080740 US2004/ 007368 prepared from 90

w w 9ReBuingde Fighe T adictaied yicy abdhe vehick wheshpisd 208 érshown where the
MHtehwéllSQOQ t&@esﬁ%@ﬁﬁﬂu@@a &E’lﬁ%y frhp. Ofne3dndil MB%hcludes an inner surface

net hacryl at e, and 66% | inseed oil.
e aatb%laﬁ%mfacec?dﬁpwmoawn}gsﬂéd daeiransitign syrésed!2 connects the inner

%ﬁ@ic@&l@ﬁtﬁ&@fz 2@9 erﬁﬁe Yéhiclt 00 SuaC8itQNArRNY ofBntR6kidOE formed. The
hours or _un e sol ution beconmes_honogeneous.

- ﬂ%@elwﬂg9$ Rirelly hO‘tSFﬁ ﬂ§° Ehhtioend ghesl srembbialR- 5

pol yp mﬂmlemﬁc;e £y F?gﬁreh b8, MEﬁ%ﬁﬁathap@j £10i iddho@h alf@hed 10 W@hvheel well
& Co Poi nt

208 of a vekucfe 208 F1gur% 6 shows a pol\lutant trap 150 attached to the inner surface 210 of the
wheel well 208. Figure 7 shows multiple pollutant traps 120 attached to the inner surface 210 of
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material has a weight of 1 oz./square ft. The

substrate material is imersed in the infusion

solution wuntil saturated, then renpved and excess
wapeHosatowed to drip off. The material is tREWUS2004/007363
placed in a convection oven at 110 to 120F unti |

aGE RS whii 963, ﬂ ?lﬁ e BRI aéHonﬁ t4lg 'ﬂché{{aa{éd% e %ﬁ%‘mon surface 212 of

terrperature one week e resutlng material i1Is
the ﬁvhsﬂr‘é@ildé‘éﬁ akd @w@@qh@mqbyveﬁ Ginpe thej geajest icengentration of roadway

f}bdllhﬁﬁts isldy ﬂﬁ:q{}l‘feblgawllq;f 'aQ’@ﬁclé §t Blay bd cfésxﬁ'dbie th Btedch Qhevﬁ?)ﬁﬁtlant trap 120 to
Il of a vehicle Wth reference to Lraure

v@ﬁwareéwzlb%ﬁgr Acagibng, dhsoae e heiashis e Whygl wel @éﬂWﬁé@%ﬂss&nﬂaﬂy
| §e theSRPWAnMMahN @ | ayer of pollutants 204 di sposed on

the roadway 202, as is generally known to occur.

vehi clErepontar e LOcambs tfeds @Y@Bwlwsﬁwowf@fe?xgmple triangular,

28fpticiih 'L%hap%r %ﬁ}\%ﬁmfah@ﬂéeecﬁnak edetd, spiakitdlabd Yo by oft other shape that is

surrounded eel. well 208. The vehicle bo
i dreignrdes f’sﬁm g Pt @6 @ FRREOTiRRr ehnopgmtarized yefuclg E% FW@HSIOHS of the
r soRdaRVrag 020 csfhsvafﬂ'&pbiﬁﬁlg @h @he%ﬁﬁmﬁ[@Mﬁﬁn@én&ﬁQanﬁ h&:ation of the pollutant

r oag];gﬁ "ﬂﬁg’&dgslcl #fg%g %OIPF%?% t 0] g‘gigtetr%laIIZB 1%&onstructed such

othdt it slfaegglpa@ Wty tIEGﬂde&ll fefidet bebi a ﬁmn tla;c bf aMrdhltlel 200 and has a shape

S oo R S 45 . LG ST L2 0 U 20 e

wheéfet fosZdo uﬂm theeteliicle that 1.'aop'tmaay:r alic @Uikdtish a0 psllutanatdriven into and

e vkt A B o e s el ty kg 2 ieiow o vacuum
cacasddy b ipelli2iht Biedrdtartsenhtas a 20, blowe, dr @adutve aﬂ:tarafnace of the

road Cﬁugaasrﬁl S;g nsaf Ffsodnrlc!,h}{de a%as‘%ondfo alk % ﬁ'léi RO lutatrt frap 120 to

i ncreassd® envi T dnien
zﬁﬁvmodie 10@ d‘iﬂyenstthc[douftaHMthtnhaytbhelsafdotadWM tBO2qliutahetrap 120 to the
| nt ration i S, eat r .
%Cllétl sucn p ar CI'OCC ]IIZ!Sa rSCI’CW ESIVBS St?l’lﬂ]% f.(‘ﬁ(i gﬂ@ E‘lg lh?% e
% e hi clte onerné)oélpleayheqfollgmﬁ ftranp aiwtls attae]gg],ltct the fimderside 209 of a vehicle 200.

003 BERRLH PRSIl L 56, i s 120
wieBestsshefollatayte Hiatdredignbed @ liberatep whensthe Eehaie ZOB és dnme‘ei the roadway

f or .
Y B k2, B, A5 L o Bl PRtk 10
alestened girchl thaykt hrepgovep the m@wnmﬁ@ﬁh@?chﬂmé@ omcinﬁoahfnwheel well and/or
l%%{cuéééfﬁ?e%é}{lers rﬁﬁ&aﬂt@onto]fﬁyfjﬁﬁl anP&aIpEEa% Pt ional Acadeny

Forensi ¢ Engi neers 1, dated June
2001. Arehery Flﬁgreﬁothﬁrpglwaélt gap R200eavadliockt wrpadedon a ted flap 244 of a

%ﬂ;l@ bgo. V‘g@:ﬁl'aIIWOLNegeQ 8s gﬁbvﬁhﬁ Wﬁué@hﬁf the tpl?l‘?utan:l3 Qaﬂ\’ﬁ%hay be provided

oes hot 1 ncl ut ant trap. The wh
Ywhezfotm they endgesisls 285 of the @hwémwoawh thpy the e&PGF?da?%Wcﬂll qs” ﬁhe pollutant

SuphErR fa%ﬁ ttovR@ R Roa@RS 0B At Lditiod Mgt Jo[l@d?ssﬂoﬁdvﬁp tpollu’cants as they are

surface 2 connects the inner surface 210 t

Bibergted Gomgie roprbvay siifaes. &n seee endgdimentpdbe wllsﬁﬁ&traaﬂ?%/may be provided
QP&R FRAUSH iRvdhkld Oh MRkL enlitBimeMRSBE p¥YRhdnt %5%812@%5;» # pr¥vided at the
houses the wheel 206 and wheel assenbly 216

dererdiveievdlo Fi gures 6-8, the pollutant trap(s) 120 i's

shown [akdme aﬁﬁbdtrﬁbnfshﬁ poiesk si@hlktor 8O1iEBH0r0fhoRsH6RH) ﬁllaf? be used to
200. Figure_6 shows a _pollutant trap 120 attached, t

Erceras B rGHTY A% POt Fi Riiob SO Rt IneEpsiag dhoypollutants

SHENEd Foth tilelbRivRe biddnadhed to BPSolLE0: wipl ACERE dndodifi€nts, the pollutant
[ nnelr surface, 21

VWO 2004/ 08074
5 P 68 LR AE BY OB e e 1P FaeRle o polluan

piddnlletbsintlude; B atk2i0t 1ihited ¢d) v, thdtarstfimsnad the tike. sur f ace
212 of
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the wheel well 208. As described herei nabove, since

the greatest concentration of roadway pollutants is

at the wheel well of a vehicle, it may be desirable to
woraesee pol | utant trap 120 to the wheel WeCT/USD84/007368
Accordingly, in some enbodi ments, the wheel well is

conf i g Reheledib6EREMY, 1R pVutarpt B 1@5‘ QarPQY tdikigBLla {oﬁa@ bacteria, viruses,
The pollutant trap 120 can_be hade to an2/ Suitab
ng

c B qr Qﬁlplé@c%orgwfnseljgmlc fyqng ﬁ)@mdgpent t Shpyse) t&edyollutant trap 120

Lcﬁhﬁmﬁie aSfieHaLhatl i€ 658 Hith @Miquil IWISHH! fBiins a'sOWHARE microscopic spikes as it
hergﬁgl or any ot her shape that iis designed to fp

It
oS- ok FemBranc, ohBiCEY ST CORBE IR CHHIS @férh\ﬂéﬁ sEfage is pierced,

Ths@u]ﬁmgﬁﬁﬂﬁd @8t o thetnllGro-of@hibhit AR texdnfiAPofled Qné-Bicrid Hquid which forms
on the rangenent. a | ocati on

ndi n rticu o] d
“f Pi‘écr?i‘g‘?ﬂlﬁ PRl 1 ii ‘%ﬁeﬁbl@%ﬁ which i ayailgle 3@%‘?’11“’6‘&8““‘ Technologies
hEihﬁteﬂl af Keit, E@@ﬂemb}em mﬁs&ate@iﬂomteﬁﬂﬁboamm df%%d\ll\ldﬁqitant trap 120 that
I nto. the

construct ed t hat |
BT B¢ VB RSP el e s 1o ) BReeE K BbAoITar FaRs120 oo be
aexphspao ah hﬂta-mtﬂetdigmm&bl et @ kitl einB/Br ntimlhzewabtbnas plrésf) and other

pattern ticul ar, vehi and

Db kel B Al TR B bl bRl o Sl wep 120
t inelutbaslaldmtfeomamt Glf anmﬂibbmtnanbs;ardé biv@itetiahtfor éxatlple, an antibiotic substance
u e th I 100 the v mcr t ed il
déé}?\glhnns g)al% /ogr u%a F]‘aé) % b]}/ZIG I}n et,a €] F,\ggfi % lutant trap
byxcladqscaldismfa:tant cbnobmam that kﬁlsmhcra@'gaus&mn bI ovver or

e AR TOSABMETh AB RERBRPI B s cn a

12fatlo vehitle suddvec| Ror ]@@ﬁnplef}\riy smpt rmﬂod)fneras ttac:}bnﬁmant tma;ylzo can be

b &%gtl)l <?dt {Oa{fl v%llﬂﬁ % (I)l lﬁ 3 ter %{'Scpdlr%ezn s, 'ﬂp tant trap 120 can be
ehi c 6 ¢ esl vé’s,

cro, S, SCrews,
f@@tcmwr &xedm al'@kvelmsle 2@01 dintshise bmkcehmf}nm fw doesiyd3i wenbe permanently
t P
Jhgc}{%? ItAaﬁ{%/ eﬂltml ﬁ(ﬁ% 6%81‘961 f%be%ﬁ&%l?%\ﬁ/g Fﬁgy@ﬁ eﬂj%%eng llsch%tachable and/or
tieplpeealiie oln qtﬁemqu%mbgﬁla@ntaf they peBbipw| Eap2 079, 1st mOsed wlule in other
he pollutants that are
g%léﬂtogl%%g& tflérl%I)M%era g%lU I\E\E@Eétlgﬁe vehi cle 200 is driven
on t h@m@d@m&&s of appllution trap enchibe metrbddilimedveing poliutdntsgy the roadway
etall d@&nﬁ@ﬁﬁ}mrp%ﬁbﬂ&n&a% Rlr-fnekeh 'véﬂmqesle%g alreshot limited
deS| gn such it | nproves the vacuum under th
vtehwrr@eqwn@?s |Wlé’f1€tnﬁ€ap%\h9éle [be mmblymg@ﬂd for @%’WW@S types of
d\}eﬁzlafé§ , SRR Il AR %ch@est(gﬁ %'tdré%ﬁ?tbltgzﬁl@é)%c&%gs %ﬁcds Human
5 As shown Fi gure Em, ut ant 20 ma )
b‘@gﬁ%%aawrt%w ahr?muhqeleagfe s EFe. samot@féwrictrl@fc@@@nd ATV s, and non-

GEAGHARY oy ROVBNE heshd whRMA (d.4) ﬂgt&r Bacldds, ctaﬁetmck?] vans, etc.), and

pol lutant trap 120 nay be provi ded nywhere on

LRRFE Fasgey éehzé@ oth Pere ﬂ% Fue recl0o 8- w%wkqﬁﬁti g, ete. ). A vehicle can

¢ PRABEIAD I ieRdObnd BEmbR! ﬂ)dﬂh@d’ht traps! a’l?he]-?@hlh&l tA% Q8 be disposed
toward the roadway 202 at position that collects

rPORHHRES OH P ehicisr ey Pfélytaatrt@p PR{l e % &8 SFROsHT tp redway pollutants.

%ﬁ&l&&hﬂeﬁ' the Eé‘lﬁf@mn ki) S0 BBpRARAL BRth&oustytRedxl 4 ﬂéhl@l’étincludmg, but is
rovided 30 at_the front of th

\PQF] P’&lftgi to?ﬁ BhRH PR T SPOY % Sﬁlﬁsfhl e MG gﬁjs’l‘ﬁbed wells, the
ﬁﬂ&er.b@e ¢ tli)e\/*lre(ﬂ&d: atant b@er dugdavitelocatibe 6 theltiicle tvfiers ﬂf&@ollutant trap can

| i It ber at ot
Ry oty B ntlee o RiemE e emOR P ey ove of

pehitly irdntatlbliﬁﬂle&rtﬁd piiluatacipasd 126heke h()i‘ni&llb&t‘;@%d fgoddway pollutants

ebe%% an?ste?c%os?f {Qheer%a({ ! orgpgl utants%ggﬁ%%ﬁsg%f ? 0o ﬁ)&r 1, & {vacuum, or
35 stinmul ator may use forced induction or suctl on to
increase the air flow Exanples of pollutant
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stimulator include, but are not |limted to, blowers,

notors, fans and the like. -10 WO 2004/ 080740

PCTI US2004/ 007368 I n some enbodi ments, the poll utant

WEI04m074an be configured to kill bacteria, BCTAISHE4/007368

and/ or other mcro-organi sns. For exanple, in one

epodli P W harlrbiBPockiafing GAMh £ devi

R A Mol SN e AR Bl hare i o ine, OF . fyp of devic

fthatgarries th%macb@yoollwﬁn@ﬂ@ﬂ@@plﬂ%anéﬁﬁmé1%65 it dr| es The

cel | ']ﬁf%ﬁﬂtenf— gfcaz{%ectfeggﬁéﬁmdn%%s el ‘ﬁgoﬂerémo&i{%@ﬁt,aﬁé pollutant trap
t sur

W th ce Is plrerced, resulting in the

Of20 tchre infudy o singlg apilusart NPk Efp T awstthey, ﬁthah?mb%@ﬂb@%shf’wn) the

| ictitagl 040 S cah QoiRte nRfpl JRIGER Ads afiPdsk®8n 4 $oll, where one pollutant
ékbgreen SOOCOaTHc mﬁlchpléggvallagp rgﬁlwlcro eni X i

Tesp g isogpesad tol thaordwryomdiesit 2 pﬂ?&wéﬁam e Grpogedpppllutant trap pad is

'r{ellnb‘v%ti rﬁ%ﬁletﬁe aohiely &phe dﬁﬁﬂﬂ&r pllutantRAb Ipdd aMich teh@Be 4528 to collect
t hat e used to neutralize mcro-organi sns. As

§H%WﬁYPﬂK¢m§ure 11, the pollutant trap 120 can be

expos afl afdthed Ehﬂbﬂdlrﬁe%t WHoPénBtvn), tHe pbllgidk el 125&11&@1&% Infultiple pollutant
and/ or neutralize bacteria V|ruses and ot her

GG FESTNE SRAETA X Hob b1 PV, {F PpR, ¢ (e box or & napki

Lker, fw&H‘@ﬁ)&ipd]ﬁﬁht traplpae lp@ le;kpd&ea nzo' tHe rréddwhy @ollutame;l wokes a period of
nf e or  an

ct.an e )
rﬂ;{'{‘%ﬁ? gfposed pp &lg%ﬁfﬂ R qgé,lm 5?%{1\’5 ?r? e gglﬁ.&ngﬁ%’pei 20 fhereby exposing to
I the ﬁﬂa&@&nmoﬂl&q;omhdt uhisyped 126, ahich agih&aﬁed tb roolyeet roadway pollutants.

anot her enbo t ut a t tra
01! RO R IO 8 OE Sy o e sty
Thes pGhintibdoid férrfaprid@Mriddatieapdiat é"ﬁesla @rageirinls m‘aymblade e.g., polyester,

gfg:{g;ggg% Iinoeld % o ﬁ}%{régsg Ssﬁrq%lo cﬂt%y r%atglals H%ptela %lﬁ gapcp use& i conjunction.
paitH ﬂlﬁeag‘lﬁss tof aplydksRO darothe embxelmmtseﬂtzlryaténak édtatlofiedhfer high particle

Db B8 e BRSSP B PRI s ROk S BPtonts e

Stdt@iaBRobE shetiied frotmaevdnsj wemprgyic? Aluding, fyeexpmpln Adetard of Louisville,
tﬁ% ed to the vehicle 200. In other enbodi nents, the
3%“ ant trap pad 126 i s detachabl e and/ or

repl adne aéil @othtm@oﬁﬁenm@o@uﬂmdimm san tifpéndp @h |indicator that shows

tVF]heR {1 elp il tant ?%poﬁﬁ %{j lil& gﬁu‘ra%t frzﬁ) I?ffyr ho@ﬁ%@%g\g&'d iy mple when the

trap I'Srcondeal e ts o
muuumman 130 shguldl’pé chivgedrest wited sheafollptenttap pgd péft $h9tﬂér’pp§hanged In
e O i B BROSIGLL Y AR o g e 0
astaelk piiollitantitraephds 1 26), o nolliteeidrap &M eeh insludees) indiegteribat shows when to
A8 ) LAY pP D, b0 )R 5o oo
(tbe quviromypiorlby @;ﬂm@glentbm@q/@qhg@or cg@lqﬂjp@r@ratqﬁdﬁ érgsous Piyeg For example,
M1m-gﬁt?tﬂ§ {ohiSf ﬁzjflhsg\ﬂaﬁ @@m%@ﬁ&tﬁﬁi 14E Rt a8 aﬁcﬁhéﬂ embodiment,

Q
nntorlzec tricy Hl|eS an non- notori zed
tthd ingiedterdy a ctiowise] aHfbeplytaprep @pfé@af(\@sﬂéy chapgegreglor to indicate when the

\}; of%hR 3p p&?fﬁ’sh&fl&‘%(t?han%’eﬁn% arfokifer Embcﬁﬁﬁ’ent, QheiRicdtét 98 ensor or a
ehicles wth nore than Tour wheels

Feire sy INEIG Y PRAERSSEte Sp the poRiprifiee 146 & e potant trep and provides a

% 51l et R atb OwihdA The BB SraP 120 R MR oRkthiitirk®Pad 128 PouldTtRerviced or
ution traps can be di sposed,  anywhere gn t

\eteed. o Wil SUPFEU BRIl fcl‘{S?daEFr%ar6fé§n@aﬁq°fgéﬂabfe materiels that

- PESA 1Q pbRASNBY,, BRIikvéhtiRRiSnot BRitdAb sAX AEPbsed mbidkals.

pol lution trap can be positioned in numerous places on
a vehicle including, but is not limted to, fenders,
front spoilers, rear spoilers, splash guards, nud
flaps, wheel wells, the
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undersi de of the vehicle, or any other suitable

| ocati on on the vehicle where the pollutant trap can

be exposed to roadway pollutants. Additionally,
yolZoeyamotsat r aps can be placed in on any type PBPET/US2004/007368
vehicle in |locations where the pollutant trap pad 126

i s noty S a

e e i gﬁ‘gj@ﬁ"" polotant trap
ulP@ toferify thatriheqrotatybd roletant teap vesloerd the agiount of mydmar ons on the roadway
2004/.080740 PCT/ US2004/ 007368 any air flow through and
around t he vehi cl e, designed or naturally occurring,

or any type of device thaEXé¥HiEds t he roadway

pol | utAamllgltanfdrap He0 yer affirted it the whgs! pelbof pdpick, Ambﬁlr- VeRigfypas driven in

AR Gadk: et 1%@@&39'&31%1’61&&5 NURES P We008 150 RN e pollutlon trap 120 was
enbodi nent, the pollutant trap % can incl ud

g‘pw@x{e@ apf(l) p]lw%fortﬂpea?f&?ﬁa@ (fjgdropquogﬁotTH% Foes Q@ehty Lab of Honolulu,

e JB Rbnp Rt to HR¥ERMently RBaly7e tROAhdshB petrbifin h@rosudtions that had
i ncl ude nuFtlpIe pol lutant trap pads disposed on a
ﬁﬂmmm%mgmémﬁﬁgﬂﬁﬂmﬁﬁtant trap pad is exposed to the

r oadwappe angl sho%@ ﬁﬁt @s@ﬂﬂidaﬁ’t@nﬁﬁnttof ﬁmlch:hﬂhy&&nﬁmd had accumulated on
pol l utant trap iS renbve

CperRg SCCRE OB DT P STl K o e gaipmt o 120

t QonErRhhBGEducddORINBYMPDE rbé.liv@ﬂ b&lutalnﬁ oR G ﬁj’adﬁi’m@dﬂams Mihe following
not s

the ol I ytion p 1 |nc
IREFERIB NS PUPAAR P TR EISA s 5 GPAIT JOLIRY (gt 2oen remove
| 10adva$ beRkants Shddr H@rroddaoncﬁmms,exaﬂipl e, a tissue box or a
napki n dispenser W th on tant trap pad 126

?.Xﬁgs%-? fBJ%g %ﬁ&?ﬁﬁ?ﬁ% Vhegiw lcg %? Ialécpc?r{evlﬁ%gl wanunderdry

frogiNat bﬁldﬂﬁhd uifendriviigeadodtA60 hies; hbyolkKposipnido iorembied and analyzed

e S R U

ednbiget theesotymutdtien plrbdwtag pbllatana pn ﬂ@@:o}hamn trapYpt Wikbe determined that the

S that
fpé)ﬁlutf ?r[a P]]sq,] écral?t ygthguce srthe #ogmrof yc:?aﬁg%‘) ep%lh?t et? Bna ?x?%aﬁ%ay surfaces.
Imlfbﬂdﬁnnﬁexgmple [dexcniles taesther tdst thet whifigbthatpbt yabeast tram PO effectively

9"% r|n1backed materi als, paper, or paper
Iggﬂm f %ﬁxpunc with fiberglass or polyester. In

some enbodlnents the mat e BXaMRIE 4 acki fied for high

parti ¢l polluet teptl PO was affieaddo tha wWhtd ewell efrb2R2rRbnTrelet Aealanche and the
n\% Elrelw% dlliéén %%Eﬁ& @1% lﬁfbﬁnﬁ rgas o%lﬂohﬁpih eHaQﬁﬁh %dé? %&é& rhid doBdiitions (ie.,

AP §'Can bé obtained from sever npani es

|hm&1| \mﬂ iamydry tonditieraunpiier, driaing gbrut (HSQQfHHIEMh%mHMl@ trapi@0 was removed
Ka%@ W%%xﬂa%%ﬁé Pr@%géeh& hy &H&%ﬁ%t eav% Iilx%ta@so | Aﬂjltnliéb@ndent laboratory,

mhcﬂort shows
p@dmméﬁnalﬁmd@amz@%wf HaveluproHinvaiires cmplapedda aﬂaibze the accumula’ﬂon of

npl e, when the pollution
??%%Egggﬁmﬁ ?Hﬁﬁ%hmi d?gﬁor when t he poIIutant trap
pad 12Be ghwilh ghayeedcthaingedgnificpnt wpaAyald Phigitlspatqlepm Bydrocarbons had
po%l.fn'xumte% &0kt H&Iﬁﬂnt Eﬁf‘ﬁ’z@aﬁiﬁg 1—1?6601'16:" ?esi%g’ pefiod.Olalda@bnally, the results

ut ant tr%p pads or a stack of pol | utant
tsheyedghal g sigpiipant @W@“rﬁ @f hmﬁeﬂkﬁ g Garivpy GUFRENYRORRFT, lead, and
| RhiGRAL e HBREoIRRONSnYENpdiRtant @FOMD. tTHRsLHADS B@rified that 2 system
pol | ut ant tra@ pad 126 so that anothegﬁgﬁ{lutant } ap,
PABPIPE datriise exbasedlit PRelMndf s herpfp, effectively removes
afy@loBABIL | REkS %ﬁlra foddival) Suiiff36. 0ROt Bthniple provides more proof
various way or e Qdi nme

i GROTENS o1 6 SSEBr o JPT e SETPA Ry fom te
anetdeknebodi nent,

CAa

13-



10

15

20

25

30

35

the indicator is a chemcal on the pollutant trap pad

that visibly changes color to indicate when the 30

pollutant trap pad 126 shoul d be changed. |n another
Wthzedéeserao, the indicator is a sensor or a SEOF/USLYPN4/007368
system that can be separate fromthe pollutant trap

126 or the pollutant trap aggipappysdes a signal that

i ndi capgrapbsiiutaEraBO] doWteattritet 3Phd %@ee@ '&’Pveltlsnﬁ” a\?ﬁésl}ﬂﬂﬁ@ﬁﬁeﬂ{mg cab

tra pad 126 shoul d be serviced or changed
M (FacknileVasalriyeny preddoiee 4rope prspholahas cgada gpder mixed road

S H(brfdﬁﬁhﬁ(l gater d»rairys ant‘lﬁbns) C @E’tetb&w%%%pﬂoﬁnﬁtewm%&ﬁtﬁ 81 miles, 1415
trap the invention is not lim 0 sai d discl osed

RIS P 78 s Oipg308 et R 2A (ISR TOISS GRG0 PaREFe e he presence of
f ﬁj(dr&ww@ @esaﬁmbt@ls ad@sﬁoué)@smﬁaqp eAd [HERJeBABOIBlIbOINEL Laboratories

o bt Ve N B ETERRY ' SERIEE A4 RV ! gpachey pollts ot

hy&iruﬁﬁatdpﬁ)mm on the roadvvay surface EXAMPLE2 5 A

pol | ut ant tra 120 was affi xe t he eel |1 of a
P uck. By ey aitr e et ik At peleiia 20 Scisfie ycer oy and
r @aﬁm&l)poﬁdmﬁist ThHIﬁsuItAﬂio@Ed st a\ﬁhgﬁ@ic&h autburit bOtotsl ped®leuihgdrocarbons

p Lon tr anal yzed for. th

R ke R Gt BT R O e g5 oopfpre For rampr, o
Ha.8 ahaht| 30 2.5 ilddvegbdre vzt Sroerihk madactmnuladbmrtdeﬂﬁ lnyg total TPH under dry
R R L e e A SR
t ot TRHsA gniifichy amter aueb corklitiohs. pébpre¢1ﬂxlmdnmd:¢so¢%hdammmetals including
P UYL, 1R i el B g g o vt
paietnisalinsuchr ap diiRGmoiBiorpriefhagea nipluyne; edhdc édranrdlhvomabgneene had  also
of..I I a

FLEFATEUEY B0 AR R0 Dp HLe BN SHELO gt T B w12
peffem‘reimctrrmedvleadmgrquaheamh acipls| dmdlt wodatile clemickROfrerathe environment

SIRMEet of Jtants under dry road conditions,
as welff'EO 8@%@% A pollutant trap 120 is appli ed
to thelnvih e@pnd/mt |of @ﬁpeanwtsscﬂhe ability ofr divfenanti pollsanjairaps to accumulate

_ Uﬁ}%?ofcm@& v Y, aﬁ@&‘ﬁiﬁﬁd&@ %re ?%Ed Q{d'e}/ (!lr? Boatl Qg#ﬁu&? OBoth types

ution t rap enmoved ahd
f Qfmotlﬁ@t ﬁm@slé% were dpung y@he@éfacrtwe ﬁ\@emq‘m tpigldtydaaibens Wew&sﬂetals and

OfhefiRRR lfth]l{he éﬂ@ﬂ‘@{n{enﬁ ah f&Q@ t}ﬁmoﬁ'}f %gh}td?ocaﬁ&%l aﬁgt@mﬁatﬂﬁ on one type of
accunmul at1 on of road A\:ﬁmﬁ@dh utants on the pollution

t podiptant tap\J2f agpymorgdipaa o ot gf élmecaﬂws thep gRs foupghpresent on

afhs %ﬁbﬁ{&h&p@s@{i}t dedtioh &4 H&lﬁﬁan{ Qe?‘p 2eoanRt réé’ﬂ‘lltsrsﬁé\%ﬁq}{at barium, cadmium,
p0| utants oOn gg r oad way Surraces. | ow ng

estapmie, gemeti ek Hiven H‘é‘?m‘tl’lés@nt%t Wér?ff |ﬁét81')’t Heprorpgilgorobenzene,

PAbroktb Ao diiRRe, %g@toﬁigﬁeekﬁﬁ'ayﬁhﬁlateﬁ ETRE s more evidence that a
pol lutants. EXAMPLE 4 A pollutant trap 120 was_affi xed

t PSR OIS hrshiclgindg E@b‘iﬁnt:%W%’b &% dmeaﬁleﬁél gffeptively removes

t BrocarBonk Stk B BeR Sndl EAMERIsAF RLHAE cﬁwﬂ:%mﬁérﬁakoﬁfmﬁﬁlf’ees@fas provided in
Honol ul u, Hawai i under m xed road canditions

51 PRl i o BTG S1 Snten o ghe VARG St gt counties
Nido@ghout tHewRe, hdteb@Bed ih @R FAIRKMRSahBaOVed

EXAMPLE 6
Pollution traps 120 are applied to the wheel wells of several vehicles, and driven in all 50

states under wet and dry conditions and in several foreign countries. After driving about 1000
miles, the poliution traps 120 are removed and analyzed for the presence of roadway pollutants by,

for example, The Food Quality Lab of Honolulu, Hawaii. These experiments will show that the

14
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RS AT TP SR T

and was anal yzed for the presence of hydrocarbons and

heavy netals. An i ndependent |aboratory, Advanced

Anal yti cal Lab, LLC of Honol ulu, Hawaii was enpl oyed

WO 00E083970 t he accumul ati on of roadway pol | uPEHUE2084(007368

t he poI lutant trap 120. 30 The results showed that a

SHER o;f G aﬁﬁﬁfd Dhts Osfui:lf A BlaroBEbéR! aﬁ&' mxnyﬁétﬁg L en %dﬁﬁd in all 50

accunmul ate utant trap 120 during the brie

tstates ipinseNerab elounmsjthrquglwaﬂ the/worldyley erepiqyineghe quﬂa‘mdeH%? deseribed

%hx%ingn' ficant anount of heavy netals including barium
romum copper, |lead, and sel enl um were al so

col lected onto the pol | ut afEAMPEE7120. These resul t s
ver i f ifeppliphen trap 134 gvp%qxﬂph@d‘,ﬁﬁ}elvgl}eﬂgweéls \9@?1‘“?3'11923 g}lqdingen i all Nevada

Rekdr %@:ﬂ%ﬂ éi?}lf]&gdxﬁglga éﬁ@r HeH %ll?]&@ deﬁ&ﬁlt&ls Jthe I?Jflltlﬁﬁ‘ltti'a}i ebywas removed
renoves rocar bons and heavy ne om a 3 »
raph aoalyzed o e ereserrie oh Bt wavcRARIRES B¥o 3}‘@&33??&?‘8%1'"8 fEMSL?) of.
ttm B0 TB8dyS Blast Nged B\eeMbihaidn A SlariRaL 1 fie rrﬁbrﬁscopy, scanning
effectivel y renove pol ‘ utants fromthe _envir

cER AP0 S LS 2g Seotomety, and
Bt-fafyefifgattionab |ahd1ﬁ9tthet patiffes Heidsior an @é pbikadht trap.t BBISL identified the
wheel wells of z‘?Nl ssag Fron ier/King cab pick-up
ARG GRBEenRION BTSRRI ?She urban areas of Las
Vegas Nevada under m xed road conditions (| e., vvet

r r\/..con |finnc~ ANft or Ars

: l S o—t1ot - s{pls IEI VAH: Illu O.'JPI op. | Ibué'dmﬁ r"ﬁv
ﬁiﬁ“@%e B8 Rangei(@w) 141 F%gn or 327 V’r“ﬁf ﬁ} Sarticles

1l 5
ol utant—trapns—i 3 ya”lﬁbchu Ot

_"3,.
3

d17Bdtlént traps 120 P8 3 first set %-5

Rd638de type of poll d-Ant trap-120 JA}a_(‘l'A t :

By¥24A8d 10 wet road|ddAditi ons._The r 881t s showed

Hel7.8 significant amdfét of total pety8feun

hy@B3¢4r bons  (TPH) ha#laccumil at ed onlPHe pol lutant

{Ba61090 in both wet | Ak Beisetedondi ti ont Nomsgpeiesiednnl o

aquarlz B %, naihito@ 02, Bolomidh 1 Ky wihepmingralsf 2% pilea silicpte 2p %, steel fragments
%2 kL information related to

congw+rg%e§g?app?% ISA ]EY\ES]? Q%glcggt?%égﬁggwgﬁl{ sq.

ipattiale stz distributionyy theprposedaeiwant tgp padi £ | . oz of total

TPH / sq. inch) undefayei pe@Rdisti Pisbuapr eci abl e

amounts of heavy netals including 15 barium cadm um

chromum and | ead were al so collected onto the

pol | utiédss] t r aPss eaormeRt Soved ek 2 pHBHPLAPR 19Pgan ggmove roadway

% E tﬁl{gg)fa}tiéﬁﬁ Qﬁ%&%&mpbﬁdldﬁ‘é‘ RBder @NAriety of conditions and thereby reduce the
-bronot || uor obenzene had al so accunul ated on the
polobiofrredyviveduiat®. These experinents verified that

the p%d@} antpger ﬁﬁg&&%escﬁﬁflﬁﬁe‘caﬂ@&eYtaﬁl%me’(ﬁﬂcnts of the invention. Tt will
hydr ocar bons, heavy netals, and_volatile chem cals

fhe@nprpﬁ@tecb ﬂwwﬁgﬁ ek po matky @pw Wetpileg,t ?jWgPB‘& gppears In text the invention

Igrh&ﬁ@d m%gn} RaB. ASHARE si5Rl alfve, 80O BERILE], thdt khe use of particular
ferent pollutant tra

gs ftg ac?éi h l% not be taken to
Hmwbﬁﬁg de%ﬁ@'zw&/ fofpatures; ST ASRICE T ALY BVERPT Shou
GRERALAGNY ReehodEY isRRg readtiied hasin. to Botrtsidepdes including any specific

characteristics of the features or aspects of the invention with which that terminology is associated.
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The scope of the invention should therefore be construed in accordance with the appended claims

and any equivalents thercof.
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of pollutant traps 120 were found to be effective at
renovi ng total hydrocarbons, heavy netals, and
chem cals fromthe environment. In fact, the anount of
hydr ocar bons accumul ated on one type of poll utant
trap 120 was nore than 4 tinmes the anount of
hydr ocar bons than was found present on 25 the contro
(unexposed) section of pollutant trap 120. The results
‘“nﬂAﬁhg%@gAQEyﬂﬂj}gﬂ um cadm um chromum copper, |ead,
| ver, mercury (on one type of filter),
4 bronnfluorobenzene di br onof | uor onet hane, and
It & swstermhmpuaieslon atvehiclyHes aemosiing ¢ pelwiagt frasmea roadway
£ eV|dence that a systemconprising a vehicle and a
SUrTatss CPMPE S r ap 120, as described herein, effectively
renoves hydrocarbons, heavy netal s, and chem cal s
f nopviligo®Nirh OmdRited BRAARARY Viepddls SschorRM deduifacdOof said
t he exanpl es ‘above are to be conducted in all 50
pollutsmtatlep ipfexposedUo 4 epragtclt jpolletaks that arediterated fr@s the roadway
roughout the world, as.described in.the fO||OMAn
Surfa% < COntRQiNPItegn Bdpfatingotire phihe ﬁﬂrzioc lgran ataswpé@wazs surface

as the il Eatoe Uhe JOARHR, R i oRRR 1 s fuflgured to
collecft Qﬁ %&'ﬂ aC bh! 6TSsaid\réRivall p¥IREnROAHE v@fi’&@m $ad rﬁler‘ﬁ»on trap

he pol ion traps 120 are renmpved and anal yzed 'f

compnm aape&mnmetra;ipad)adway pol l utants by, for exanple,
The Food QJaIity Lab of Honol ulu, Hawaii. These

eriments that t - WD 2004/ Q8074
2. pEBS dienupe b Polifigy HH) PUPRREG @ douping that
holds@%d'}%bgﬁﬂ t{.;,g,;;;adand tOXI c mst al s, can be reduced in
st at

and in several countries throughout the

wor | d b@orcrﬁpl oying the pollution trap 120 descri bed
3. héhepysteroiNFHaEN 1, Svhargioishid pahntionaipap pad isesleepiiliced
to the wheel wells of a vehicle and driven in all

t ndj.t.i er L Vil
4 EHCHpHRTatE , ARErlh e R on 6 i rbihde
and anal yzed for the presence of roadway pollutants
byhe BdEEmAfallnimdgwhereia saldEpElitiomtrap i¥\ewtumst on Nevheel well
(ﬂ;rseéc EMSL used a conbi nation of polarized |ight
of saigryehig opy, scanning electron m croscopy,
transm SSI on el ectron micr oscopy, ener gy di sper sive
ny
6. ;(1;113 %%&??g%gﬁlléwgg%poﬁdlgﬂggf%% po te gg’t”??%‘él flap of
said vE&iBle. i dentified the follow ng concentration
(percent ages) of parti cl es: Parti cle Size Range (pm
osed Materi al osed ter % bParticle Area %
7. APSiRM ﬁlrlpsgp iy Wheeein gaidppl t@petra[glsga_po*gnted on the underside
of saidPveaifre0- 562 3.2 37.5 0.562-1 5.2 18.1 1-1.78 6.5 6.9

8. - The system of Claim I, wherein said pollution trap is mounted on a splash

guard of said vehicle.

9. The system of Claim 1, wherein the pollution trap pad is configured to collect

‘pollutants that are less than about 10 microns.
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1.78-3.16 9.8 3.4 3.16-5.62 13.1 1.4 5.62-10 19.3
0.6 10-17.8 16.8 0.2 17.8-31.6 25.1 0.1 31.6-100
None Detected None Detected quartz 23% calcite 20%
dolomte 17% other mnerals 2% calciumsilicate 25%
steel fragnents 2% and unidentified organics 11%
EMSL al so identified the following information rel ated
to 15 particle size distribution on the exposed
pollutant trap pad: Table 1 Particle Size Distribution
[0066] This experinent showed that a pollutant trap
1 C : I 4.t t] [

10. - he Sl I b Wherdlf o) BOlubEh ) & RSN collect

pollutaei shat dledessABaabowtS Aficiopgdway pol | utants. [0067]
The foregoi ng description details certain enbodi nents

of .the invepntion. |t wil]| _be preci at ed, ., howeyver,
11 ¢ ke SHcRet Claimolg- celepineer ufiondERR PRfl iesEri@Ired to collect
' t ' i . racticed in many ways. As
p Ollu@ﬁa@g%é}gtlél{géggé%g%,f?&@ﬁ%@r d be noted that the use
of particular term nol ogy when describing certain
12. f d#hewystenpof G4giect swherdilehe pukatiom rapipad i€ coafigheed to collect
taken to 25 inply that the term nol ogy is being '
hydrocarhoas iapd hemey Bietls.0 be restricted to i ncluding any
specific characteristics of the features or aspects
o . . i 1 . ) . o
13. SRESHEBL S it o, I Lyl SLGRELAR ol configured to

colledt lpetlafantsehitteddichbigke padsaccor dance with the appended
clainse and any equivalents thereof. -15 WHAT IS

IMED I S 1., A system nounted on vehicle for
14. rciﬁﬁwsffsma)fp@amtla TSP Bg Ay LuR {ibetator
conprising: a pollution trap nounted on said vehicle
15. STRE syhiekn 6 CHiMALE Wheril aid BRIt AbetaBdP ihGeseR e How of
to a Spray of pollutants that "are Iiberated fromthe
roadwaya pediytanssirtbaceidbypollntionomtapc thybehowiag air eoatdingg roadway
tire of, the vehicle and the roadway surface as the
pollutgntsite saidaalbdion|tkiy t he roadway, wherein said
pollution trap is configured to <collect at |east a
o . ¢ L pecel I - = .
16. DO} bt o afin 18 S R AT 1P P LBRBR G Bl fbwer.
systemof Claim1l, wherein said pollution trap
17.  cbhesysters of Glaim il Agwhhesin shidl pigdharitdibsoitbucomprisesp fan.
pad. 3. The systemof Claim 1, wherein said pollution

18. TR sf’sqgnio% Clafif FM, \Wierein said pollutant liberator creates a vacuum that

increases the flow of roadway pollutants to said pollution trap.

19.  The system of Claim 1, wherein said pollution trap comprises a plurality of

pollutant trap pads.

20. The system of Claim 19, wherein said plurality of pollutant trap pads are
formed into a roll of pollutant trap pads.

21.  The system of Claim 19, wherein said plurality of pollutant trap pads are
formed into a stack of pollutant trap. pads. |

-17-



4. The systemof Caim1l, wherein said pollution trap
pad i s hydrophobic. 5. The systemof Caim1l1, wherein
said pollution trap is nounted on a wheel well of
said vehicle. 6. The systemof Caim1l, wherein said
pol lution trap is nounted on a nud flap of said
vehicle. 7. The systemof Claim1l, wherein said

pollution trap.is nounted on_the underside of said
22. ydiesystemgot @E?éms 1% rwhsrem saidppilutionfrapds gonigered such that the

remofi ot h JiRppoiang #FP € PrRsie IR FyiBitinca Expoies a second
11ufa8 ' ﬂﬁ%ﬂ;qg} ' onfigured to collect

po uporpﬁtﬁg%é&t at are égs t han about 10 microns. 16 10.

The systemof Claim9, wherein said pollution trap is
23. cdhtisysteat of €laioh |le ovherpinl $aid pollstanh Arapacemprisss arthamdicator to
. bout 5 mcrons. 11, The system of C aim 10, wherein
Slgnafwge‘bé‘iufl lytant teap S@Q&Hfée “HBured to coll ect

pollutants that are |ess than about 2.5 microns. 12.

24,  Tie SYSeRIP Clind i 1 MwhertiReda2d Polligind HapUsdapribdsedh RaHcator to

is configured to collect hydrocarbons and heavy
signahwhen said pdllufen tmpgiadshotildbachangedwher ei n said the
pol lution trap pad is configured to collect

| ut ant it ed br.ake.pads. 14. The. t f.
25. (e SRR oF ol e PReRTIG i anaioetof; cqmprsek: o eheiucal that
changt§ Boff 36 B it Sl pLftarsff BB MOALIEE AR, vt 10

said pollution trap by noving air containing roadway )
- 26. pdh¢ aydemofi(dabmild wher¢intsashpalhyjon tt&p camprisgsa Siteomaterial.
aim 15, wherein said pollutant |iberator conprises a

. R R A ROk 5528 e

Claim 14, wherein said pollutant |iberator creates a
28. vihewystenatof (Haineakesvhicheinf sad/ pollutbmdvieap pohiprisasts porous
to said pollution trap. 19. The systemof Caim1,
materw?rerei n said pollution trap conprises a plurality of
pol lutant trap pads. 20. The system of C aim 19,

20. Y088 SyReaeks ol B ] A . i

coatingyst em of Claim 19, wherein said plurality of
pollutant trap pads are formed into a stack of

| utant t . . . . . .
30. p%e léysfatgelm of Tlafit dls, wherein said pollution trap pad comprises an anti-
biotic coating.

31. A method for removing a pollutant from a roadway surface comprising:
~ contacting the system of Claim 1 with a roadway pollutant; and
capturing the roadway pollutant on the pollution trap.

32.  The method of Claim 31, wherein the pollution trap is mounted on a wheel well

of said vehicle.
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17 22. The systemof Claim 19, wherein said
pollution trap is configured such that the renoval of
a first pollutant trap pad exposed to the environnent
exposes a second pollutant trap pad to the
environment. 23. The systemof Caim1l, wherein said
pol lutant trap conprises an indicator to signal when
sai d pollutant trap should be changed. 24. The system
33. h@llﬁ‘ﬁhﬂd of a3, sdiegeipshe polption teap isdnpunted Huanmud flap
¢ ineor to signal when said pollutant trap pad
0 SalQﬁ’S ‘be changed. 25. The system of C aim 24, wherein
said indicator conprises a chem cal that changes
34, cT@herméthodi @M@laiinh3l, Shkerkif ahé Wolltioh Mtedp Ehaﬁlcﬁiﬂ%d &nhkesplash
changed. 26. The system of daim1l, wherein said
guardpflsaut vadrcler ap conprises a filter material . 27. The
systemof Claim1l, wherein said pollution trap

S ML T CR——
from 'ﬂ?é %dd@&a SRfacENBy INS BRtRE behwiddh & roWiielife sAktk vehlcle and

utlontrap corrprlses an -anti-biotic coatln

the roﬁwayymtfasm ad th€lvaehivld movies abong thairdadwhy.ut i on trap pad
conprises an anti- biotic coating. 31. A nethod for

6. cSipidiodoPClain L, sorlier hBmippRing ihdicating Fhon theupeliption trap

I lutant; and capturi ng t he roadway
needStQ?)Ig\gt@gvngéHon t he poI lution trap. 32. The nethod of

CIa|m31 wherein the pollution trap'is nounted on a
37. \/\Aei@hldelcompolsugl d vehicle. -18 33. The nethod of
Caim 31, wherein the poIIutlontrapls nmount ed on a

e R Bl B R B s il of gt Hler atong 2

roadwayar d of said vehi cI e. 35. The nmethod of C aim 31,
further conprising |iberating the roadway pol | utant
fromthe roadway surface by the contact between a
rbpaltution trap somprising & pailefaat tap padiand oadway surface
as the vehicle noves along the roadway. 36. The net hod

o |
O SRR holhl BRLp ORI B0 AEVERELT W AHEREDE roceive a
Spray Oﬁﬁﬁnuﬁnfsg:hat are liberated from the roadway surface by the contact between

the rotating tire of the vehicle and the roadway surface as the vehicle moves along the

roadway,

wherein said pollutant trap is configured to collect at least a portion of the

pollutants received from the spray of pollutants.

38, The vehicle of Claim 37, wherein said pollution trap comprises a frame and

~ pad.

39.  The vehicle of Claim 37, wherein said pollutlon trap is conﬁgured to collect

| pollutants that are less than about 10 microns.
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atire that rotates and contacts the road surface as
the vehicle travels along a roadway; a pollution trap
conprising a pollutant trap pad; and an attachment

hol ding the pollution trap on the vehicle at a
position to receive a spray of pollutants that are

i berated fromthe roadway surface by the contact

between. the rotating tire of, the vehicle and the
40. é’&mﬁgﬂ@ﬁﬁfagé‘ﬂa‘s?’?s whersin spid peleion frapgs wqutigured to collect

r gadway rein id pollutant trap is configured to
hyd“%%ﬂ%%@@hgﬁﬂﬁg%g%ﬁigportion of the pollutants received
fromthe spray of pollutants. 38. The vehicle of Caim
41. 3Thewehide rofs@iadinpd7 | whemin tshrppoldwoisn srap is thowmed anda wheel
pad. 39. The vehicle of (aim37, wherein said
well fothe vehigte.t rap is configured to collect pollutants
that are |l ess than about 10 microns. -19 40. The

vehi . i - ’ .ei_n ; | . .
2. NESHi o LR 37, RS LA TIRS! K ORONER iFg mud f
of thedehidige vehicle of Caim 37, wherein said pollution

trap is nounted on a wheel well of the vehicle. 42.
Th% vehicle of Caim37, wherein ollution tr
43. ;4

i d
Folehide @@Biw%?,fwhﬁe%ﬁaﬂh@li‘gimb ap last.onﬁgere%pto collect
icl f,_Cl.ai 7 [ id [Tuti t [

pollutgB el e Bl pdus SR ant o That are | ese t han

about 5 mcrons. -20
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