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WD 2005/ 089114 PCT/ US2005/ 006866 WATER- FI LTERI NG

VMEDI A AND FI LTERS BACKGROUND In the gasoline and
walc@sosotivel i ndustry, the quality of fuel bei PQI/US2005/006866

di spensed is of great 5 inportance. To assure that

only clean f

vehicle, fil @ég%gk%gﬁgﬁgtmg%%ﬂ?ﬂgﬁaw stream

of fuel dispensers to renove dirt and solid

particul ates fromthe sQl j di esel being

di spensed. Al so, water %i&%égﬁ ogni zed as har nf ul

t 0 1Y G 64sBlineRal MBsel-AlD in@XRFIRhE quility 6k fueangieﬁlgsmamsed is of great
auto engines that inplenent fuel injector systens

impertamse-t T9 @squee ik @y clegn fusl wébwtlsegé%pe cuaqoeehw@n%cfﬂters may be
posﬁ?nelgeﬁltﬁ{é %lg%rsttfeﬁ‘gyof @H@lydlspgh&?sr dgt Qn@&dnﬂ' particulates from the

hanol have een E%ended into
gaso@;ms alri dieset being tdispensad. o&Lsg,ewatee hag begdrasegnizad aarbamtful to vehicle

d b hat
eng1pﬁst 01§ r?ga%?ﬁgﬁ'b e?nélrés/ rarrlor{f) a%tponéwtes glmp%?%én% (H?ee} 11%%9tor systems are

sensRBNa6 @hatcpr Obl ens are cr eat ed by bl ending al cohol s wth

gasol i ne and di es For _ exanpl e BE' ve

Do dh resaTor A B 4 Msthsh ey CBio Lo TRES i Byt atcohol
(i.c. 2BHLART Bav@beNvBlchddingy %lails%lu‘i’é@) 4P ab BRIoky@Rhteith ¥edu@e the amount of

resi st” bi odegradati on. s are possibly

semhmb@@dshmocarboaartbatn@rg eqhschztgqérﬂ@ro ithe aﬁrwglsqrwbéf motor vehicles.

Hov&%gg ’ é%%li‘e{\} bﬁ%%@%@g&%%gﬁ&#fﬁ@oﬂ@ F%’ilﬁ? ﬁréd diesel fuel. For

exarapio UM Bifs ham beentdetermingy tdee al pabemtial nomwarkinhetrio laqifenaebiwell water
ncr eased tron

due (R TFOHI D TR eio BRI o ifuc PEAl € sk, agardous as @

carcBlog®. Y EtiaM§l is A0pdREibleedMerrati P ROMTBE', iblut @tﬂﬁct@@faﬁ:@ﬂhore aggresswely
asoline (E-85 Fuel) are being investi ga%ed for, use

thang Bﬁu%?"hobll é@@ﬁgsuﬁgthemv 9t watex fhatigRy ¢ Qe Ffhpgol-blended

fuelé‘ﬁXn&é&isé& the objective of fuels such as E-85 is to
rovi a fuel that reduces atnospheric pollutions
ov Regaidiess pf thdyrent ittr@;mOh)i@i matsar Ibanol blendedafygls ap digh as eighty-five

percslﬂtdbéf%nog (f) ﬁﬂ?e%nrp% 391?% 11% (%289 P .3}8 qﬁ)\; t1éa|i]egi #p ﬁse in the fuel
dlspBﬁsﬁlingdﬁ@ry Zﬂtlﬁﬂgi oider lﬁhﬁiﬁﬁib Ineayca‘msltl,sthmgbjbcﬂivh of Gigld mch as E-85 is to

gasol. i and E- 85 |, Also, the fu
oL el Getridioatdaranid pabitioar S PO SGRoHB0h fuols and
to rédh SPEPShdRdcdorBor (ﬂput rusting or otherw se damaging

t he di spensers. i mprovenents in filtration

t eclitnplosipje &reeuaqeede@ami blepded duely Bleyayte Apfpstrydies pegun producing
eng&%1 X mp@ e Oﬁ%ln | lﬁﬁlﬁ ?%uialf eéa§olﬁ19 Cﬂ}elaa%dEE 85. (;r}l@u eAfsQ {8 %el dlspensmg

S a certai n anount wat er’ can
1ndu§tr$ $ead dfesﬂeblapnd arel dispobek capblddiedistedsing €H8Y without rudting or otherwise
damﬁ%lpé ctgP echpe’?’sr?ess etﬁ%t g’%ﬁ\gﬁr&%‘zeg}en o Iec U aellgg gt:é% nﬁY@f&m needed to
effeéthRy 1©des whtkt B6mla@Dholrblédied lﬂieﬂwﬁeld afBgb. and gradual |y
descend. The descent of al cohol -wate nnlecgles

ot 1o e RISy @f 3coRabt SRMGIIORRE GEHier oA R Aifselvedjaan alcohol-
bleng{@/{‘@e hlfueg gr &lythﬁ g\lilbg)hglul%ndb Rvithhe VOGS cRAfitd ABShowatddGndiddties. These
alcohol-water molecules are heavier than other molecules in the blended fuel and gradually
descend. The descent of alcohol-water molecules can cause an uneven distribution of alcohol
within a fuel tank (e.g., the fuel in the lower portions of the tank eventually have a higher
concentration of alcohol and water molecules). The uneven distribution of alcohol in an alcohol-

blended fuel is referred to phase-separated fuel. Also, if the water reaches a maximum amount
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concentration of al cohol and water nol ecul es). The
uneven distribution of alcohol in an al cohol 35
whb@stgdifd uel is referred to phase-separated fRE/US2005/006866
Al'so, if the water reaches a maxi mum anount WO
thatzt%) ?{cgl?o% Joép%dgﬁéepls,glp Qééo@x%e’ gﬁﬁ a&(ﬂﬁf)natl Qveclte? lvﬁﬁ r&@ﬁar?&: RAEthe blended
addit1onal water wll separate
fuelfas phastisepavitedrdeidr aIdeﬁG'BntB@IYFﬂqﬁb@i ﬁe@aﬁaﬂnead thﬁaftlréq' and

ual ly sett] he to het
Ceviet s o i SFP BbETh hotel Pl e o AR6F pREohot-vater
mol6diedt deprnded 1R paf@manet eff the rﬁlélﬁl@dllfea dS@bﬁ(ﬂjelhe theevier alcohol-water
performance of the bl ended fl;aéq:l Sec

molgudesHaHsa it wWieve coRGPraiPR of 2 ng ? (h ¥ a\ilase -separate fuel)
Whlap RARBL [Rfdr %r@ftenﬂie%ﬂ% .8, ﬁ:nﬁie%ﬂﬂ@éﬂ pfdélﬁ!:ed( by 8-fuel containing less

phase-separate fuel) which causes | ower burn
alcohelien atxpeaed) (andghighar divpe temparatsrep (e du dempagiuees fayeduced by a fuel
ont al Nl n t
1
oG PR B4 L BOUR). LR85l U gt and
h1g1feu &ln emptaiunt igparertisllpldenhghg td empisx patst €tbird, phhsoveeparated water
rn tenperat urg i ncreases gq lutants and a higher

aCtSﬁﬁP’ﬁa]i’ré S E damase B CRHET BTy damagi ng to engi ne

parg§stingdteh filpRamepleaaa vatedbyabag po%e@@hzﬁn@sarﬁﬁhlomc (negative)
abrasi ve causi ngﬁdan&ge to eng| ne par ts.

valepge eFhese eist-gbsorpinerrlfnessatteet anddond Mg tb%?a}lﬁ’ékcéposmve) valence of
the %Yérr@lggg Iﬁgéc‘ﬁﬂa's Cth{tneﬁg kY r%% thrARh e eWatajﬂ‘ae?é(?rbmg nﬁedla of the filter.

wat er ract” and bond wt
Howeeyet, oni alcqlpbblencﬂadeﬁlelsalﬂmw@leolmﬂ (duehéo it stnong H@@tlve valence field) is

rep eg%glﬁé egeig}% Ve v4 nce ?gﬁl—(éof%v&e’!# 2 :%fl%lalgo %&%&% ?"ge? gﬁgl‘gl‘glﬁgi influence
of tﬁdx&ivsl,enﬁﬂmd &h@\@bﬁ) hlcéhiﬂl@valt@ nidle&culs aod Qlt:ﬂ@;@ﬂiwrvef thehleolod molecules

|eId)|s 15 repu| sed by the negative nce field of .
from 16 B R0EBABE BPHGB0 MRS TR BB P G Sebom flering
(zeolfeniobﬁlg%@yaiuﬁﬁlg)ta@teldemh n al cohol -wat er ol ecul es

repul sion of the_ a ‘cohol nol ecules fromthe

mt@roi%ﬁ@ﬁ@hiprnwﬁb Wﬁfmgsﬁlﬁﬁrweﬂwsth@ Uyatergbsorbing polymers are derived

frorx\@{ Ghic %E’cﬁl%sp '515591 a@%hﬁﬁ fef of EQ{H@ :plvs;iﬁlrd ﬁ?thac(r&liceor other acid to form the
EoVI NG Of "retalning) water etfectively. Another

Watmabbd)rbmgvpdl‘hnem §Eherrggafn1¢ baesofi thestehaatelt-abeorbing polymers is subject to

bem@I ‘%ﬁ{fggg) E}O E%t%% z@gr n‘f%ﬁ%ﬁgr%?rggrésf {/ %l ggez Po %)ﬁtﬂ%ltoaqrgggfm%lly found in
waté&emaﬁcsr ¥l gsoldfe 6t Miese] atirshet tanifsOr Thé berbolvalizae (aml@)r portign of these
ynmers. The organi c _base of these water-absorb

polmr@ ARAY &5 4 fpod @@}r@%&ha& Blows dherlyfe dugisdbpt 4T VR P?O&gema within the
ﬁlte‘Pt ITﬁése rﬂf@ FRRE QR0 1A b Rer's AUifit§ 16 Qe WA frdih ?uel or to hold water
found 1n water that 1S in gasoline or diesel

thatéxa@p@gwuslarbk@remée%ar bohydrate (starch) portion of

these polyners acts as a food source that allows the

life forms that are in water to proliferate within the

25 filter. These life for8%MMARYi sarmthe filter's
lltéato renoye wat er omfue.l or.to. hol

it oh ke 3P PEEy hBoh G oEgses §RG o iggpe media i

imprgHite® Wi’tﬁd:h&ﬁfébﬁoonﬂ)oﬁhdsttﬁit ckebpre O}Sl%ﬁanﬁwﬁtef hRldctil@s and water-alcohol
nmedia. The filtering nedia is regnated with

moledvdesi ki Inot gleplae] raeleqitest  Blrer Bl a}%.q WW@EW A liggidoghanneling structure,
wheqa{q Gfi! Ihgﬁldaé}ﬁeﬂ@?'xgts’cﬁ!:tﬁ&h@rec@ 4l g tannfﬁbutal)f: 8fa0kilter to flow

ecul er al so COITp I1ses a |1 QUI
throoglathe dilterigg siedia deforegxiting an output of the filter.

In at least some embodiments, the filtering media comprises a polymer backbone and

monomer groups on the polymer backbone. The monomer groups exhibit a negative valence

2
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wherein the liquid channeling structure directs liquid
entering an input of the filter to flow through the

wo pdosesding nmedi a before exiting an out put of tPEI/US2005/006866
filter. In at | east sone enbodinents, the filtering

upoﬁ%%&u&QW%eﬁrea%daa }}R)‘g ﬁlefi@:clgngﬁ %ﬁ}é&ﬂfg togali_’co'ﬂgp Wﬁ@fem water-alcohol
groups on t nmer ckbon nononer

moleguilgsiihat age m&g@tqed!@) tha vatec-diltedng/Bedo 064DB 8L hﬂleast one negatwe valence

oM SRR E0P gt SO RIPAE S gppomer o e

seleviad ﬁibﬂahcﬁﬂﬁmﬁrallﬁﬁb@mﬁgemoﬁd’iMS dnealentsiashiae diddegradion due to life-
W?Per fi I terl ng nedia bond with at | east one negative

forms Jounttn Walgnomer group and at | east one positive

Va"ﬁié@ﬂte@ﬂ@ﬁ%é ifipRERnted REtHETDRITBT 53781 BteR! fh-line filters or cartridge
sel ected from non-naturall gdoccurrl ng nonomers t hat

filtegs eAtsas thet fHliprs meydieo i igriueludisnensing fspsterss, fv(@hwbs or portable
umt% ey [Pi‘ijtell Bl § %ﬁendgcp ?L%efﬁ gutcﬁ ra§ EFT%’ be tl}enﬁ t&%%r% '{)tré %Qﬁ a threshold

orm of spin-on ers, ters or car
amofupi ¢ofewster Wokoules bewfatekiabpbol meoledudes) thpl fdtee prevents rhd ﬂeslv of fuel. A

e PRSP S S5 Bl BRSAL GucPb  pbrae y tan

howf dftenes filtet RdelS toT0E eepldvad & tHis amhfdrda vadFOsaRtapBfoxWAtE fwhen phase-
es or water-alcohol nolecules, the filter

Sep%%t@@@zwgtet e faehiniohastoggyrred or Yol OBOCE¥T- t he filter is
abl e to noni t%ﬁg@gg@mﬁlgﬁdp@ﬁﬁm |l ected in

a fuel tank by tracking owotenafllter needs to
be Foepdefeded doseriptiohof pxammdary embodiments aifi thegprenkipmatference will now
er in a fuel tank has
be %@gguﬁ@r@gg&%}n@ﬁﬁﬁé Bis? &o%gﬁ}rll\% BRI EF DESCRI PTI ON OF THE
DRAVUINGSi1RGtratas aiﬁttmﬂgeﬂechkemcabcqrﬂama wath eﬁibeﬂinieats}bf the invention;
e di nt? of the.in i on, C{j{eferencsfvvlll 5
be e % dushaes dsihgp Ry 117G TP R oHaR WHE “qEiygiments of the

invedtidd;| ustrates a filtering media in accordance with

enbodi nents of the invention; Fi gure 2 illustrates
usitigre A dlusitpieed Ciostseatiphviaw o6 A dkigt il agPerHansa Gt avehediments of the
inveRfio:Ne invention; Figure 3 illustrates a

cross-section view of a filter in accordance wth
e nﬁcgﬂur e miustrates & pertio Of ithevidter iobRigufe 3ybeferedfilidring statatie accordance
t.he filter of Figure 3 before filtering

.1.a
Wlthe Odmlleﬁl Sé)gct:}%)er Bgeﬁlég Wi th enmbodi nents of the

i N\Feguid Orilluskia@sl bepobtidnl dfUlié fidtbrest FigRert 4fd Mierihf &vater in accordance
fil tsr of Figure 3 after filtering water in accordance

with, gmbQdimenis At HEHPEedPs he i nvention; 25 Figure 6

i TE@H atigstatdsue lrudli Spensid Gyt inf R doRIAEE Wlﬁllaé}ﬁﬁodlments of the
wi th enbodi ments of the invention; Figure 7

inveptiqnystrates a filtering process in accordance with

al ‘nguﬂea& llﬁ{l%trgtg? % %ﬁt@}?ﬁE Sroggss Elpa?ccordance with alternative embodiments of the

invention; and
Figure 8 illustrates a method in accordance with embodiments of the invention.
NOMENCLATURE
Certain terms are used throughout the following description and claims to refer to
particular system components. As one skilled in the art will appreciate, filter companies may
refer to a component by different names. This document does not intend to distinguish between

components that differ in name but not function. In the following discussion and in the claims,
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invention; and Figure 8 illustrates a nethod in

accordance wth enbodi nents of the invention. 30
WOCNEREUATURE Certain terns are used throughoRCT/UR®05/006866

followi ng description and clains to refer to

In Q

the gér?'{nts Wﬁ#}u@l{n %11;1{1: | anrﬁl% Eﬁ&:l 'eag% ﬁs&c)lpﬁ aHQ) er? bﬁdedefgsh;lcgl tap& thus should be
inteqna(pd)nﬁneanbyncdhcﬁri@beirnothmuieéto T'h| S docurrent does not

intend to distinguis ts that differ

i n name but not funcﬁﬁgﬁwﬁﬁwmgﬁbﬁ ng di scussion

an dTHdToIlb‘x@m@'d&’chﬁlon i8 dif&té’d)QWaﬁ&Qslérﬂbdaﬁﬁéﬂtjsggf)@@ hPREBSE Although

the ternms "i1ncluding" and "comprising” are used in an
onecysapre 9 8ipse s hodinents mepytheuieisHed, | the pabodimerts gisslosefl should not be

YinfiRhg th BB dr it T
inte %%%I%‘?ﬁg\ll’q 'lsrér}%eggié ow ngg di sé) ussi %rﬁh Sidsosgéf i(gtcb:llue gtﬂfclae claims, unless
otharafse cﬂpsmﬁndaooﬁnmaidutmnofonc relsiliedvienthe ot WAl timdergtand Shain@e following
descgr%r%ing s %foaﬁ Cﬁpg aglggggn nglﬂltd% clu %ém oef .’B}ryﬁfné ro:gl‘?lg%rg ds nberant only to be
illugiaties wf geat leﬁ'ﬂbddm&ﬁt | aindi ok rmgeﬁda& te cogesiothat B scope of the disclosure,
scl osgalljm lg(fl g th ill ai ms, unless otherw se
lnclgﬁlb‘e%?hﬁ & i g foi # eTOAETERS | ed in the art will
unomﬁman@ B2lnd Bl 2WiREnd-Ia8 MR tiAR RS AMMBHblended fuels
plication, and the discussion of any enbodi nent is

Suclrré?aﬁt%o rfiigure d 1B@mrq8|au@1tqnag imediaof00t (get. aclamontitademedia)gindiccordance
s pe O

w1t}g%b<}dé%§r?§ej Sﬁth%gnfé#g dlkrsl tgsﬁ%ré H‘ﬁg&l‘éq ‘?llle f tér%%trg%h% %)OO comprises a

wattrkfévsorbmgmmm 102Ehttpdenre ragictds-retdogingnmeditinolD4asmel another medium

end to fi wat from al cohol -.bl end f uel s,.
to6, PR PAE0erdavind Bop BT P HB AP a8OR SRioEr Ao HEpm capabi of
filtedilf pirticlgs thad rdngeriim si€ donedinple, bBWREE OradlaFoanicidnbh Alternatively, the
enbodi nents of the invention. As shown in Figure. 1,

particifsremoyng e §f anay sempERodis partcleiere vigg SeAdiTh gow known or
lateSddvHIBhAH @21 AapGiM&BIImR TR klef ka6 A

ate and afr)lot(l%er %rr)ggl um 15 )206 Thee particl e- %’e%rﬁgh%mfwovm ot
nonmpmmaml conprises a mcro-glass or cellulose nedium

pﬁl@'\gatgﬁf absgﬂg t egthﬂg;g@ 616&' ééﬁﬁsets haahbé a%%@ I{’IQII éve? };that has been

or exanmpl e and m Ccrons. terna
imptegaatecb aithi iwa‘eer-e'movbmg poydieu il 1. 04n rmYeastosguid s@badimehie the water-

absdp Eé pgllyie{) Eg)o? %ounmqrggnvy%Fno 0% Fld}lﬂ]%i(g%ol?gaére | Poor example, the
watéi*Qt'B’&frblﬁg pALyinaY €10 GhayVBw Bike@on eﬁi&l’l?—ﬁbrdlﬁb&f hél-natdfIly occurring
The wat er - absor bi ng structure 102 conprises a

monppgesy -Bcadss thetplergbspdgng pakymenslbdess not aeyelypagasde constituents or
carb%n%cf?ﬁ@s Wﬁ)td@{{ra@eﬁ§>ﬁrﬂzﬂn9 ga&&L :{Harmlyo%rga}]ﬁnﬂtthit%géh wit8Ffound in fuel
e mer 1

I frent s e water- sor bing po
Stor&‘gﬁrﬁ@ﬁsmoaled;on organi ¢ based crossed-|inked pol ymner.
For. Th orbin

X ol 110 may be
base c%npcltuenttsne Iﬂéealwlager pa)?o JIg, Bo nlﬁpe uarrglcilgsen Hom non-naturally
occuping Hnbhdergers tiwin oxiEbis a sBepuatitdheilenet EetdadiSepbiurgto water and a less

ol yrer 0 do not contain or onstituents or )
strorPg p(ysmve vaJ[ence ﬁee'?d on exposure to an a coﬂ Tﬁe Va}ence of the water-absorbing

polymer 110 is unique due to the selection of monomers of the polymerization formula. In at

least some embodiments, the water-absorbing polymer 110 contains both cationic and anionic
groups that are attached to the backbone of the polymeric structure. The magnetic fields
exhibited by the cationic groups and the anionic groups facilitate the water-absorbing polymer's
ability to encapsulate water even if the water is covalently bonded to alcohol groups of an

alcohol-blended fuel such as E-85.
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25 car bohydrates, bi odegradation from bacteria and
m croorgani sns that are in water found in fuel
wGar@sagl14 anks is avoi ded. The constituents of P€TIES2005/006866
wat er - absor bi ng pol ymer 110 are chosen from
no I xhi b
ot rURalHBaL ok aREER b AR BE Tl Red Db B gl rgpos gt cxibit o
negaivie &harge SHEIOIXYOPUS Lt wa/ter ardll sepusRive ickdrge oponeskPposiié & dr0alcohol. In at

T O T ———

natu@efllyt dreuRb Yﬁﬂhbhléﬁbt th@lﬂaré @él%ﬂécﬁfroﬂq bafoxylhRASHI f2%0 PRosphate, sulfonates,
enbodi ment's, .t he. wat er - absor bi ng_pol yner 110 c¢ont ai ns

phosplpRAtesaPIOBFHOic 26, alRha Ryl BloBer9ic Aokt beir-gieiii-artpenbie ecids, poly-
o P SrBRSKBIESERL 0B PR SR NGRS s,
alphaﬁﬂtymnmagy @umurafa@ inhanpa carboxyesilivedostss httwtﬁylmg:ally unsaturated mono-

T L TE T T T —

unsaairao di eabb@iydﬂﬂd af:ldlel allﬂm@dﬂh}&&l&ﬂ&&nsa@r\i@d 21&9151&&%&%110 anhydrides,
[ US2005/ 00686 The c tionic an ni anj c rou S
betags g A TP TR0 ST 6 BB Rt DEHHPpICally imsaturated dic

carbBR@Atd ¥hyaRadsOhduB&A- B RARHI uh%tﬂi@tte@ rdl-@ﬁ‘t@oﬁydﬂ%s 'altlli})ﬂﬁdes or any
charge upon exposure t0 an alcohol. In at |'east sone

othep RPRATSRRIS WONQIRE SHAYRST ﬂl&‘b)ﬂé}dbﬁﬂh gffiféll\’ ¢ megative(rhpege upon exposure to
wate‘ii gﬁd Mﬁﬂltgﬂegml Icpa[ Ct egﬂ)gltlgg Bhar ?«%ﬁ X EI%L( (ysupe 5 lé!co cl;]lg

noner s that e se fom ca e, sul
phdusptlhalt:@t semk f anmtaidesents thhosphorat ef thepmmmbsabmg polymer 110

ac:|ds r.openoi ¢ agi ds . ) .
comfiiiec e A R Ak e BB RLERS GBI looynatassige igus.  Additonally o
alterAgtively, cheatbttsnersraf &b@v&ﬂﬁiﬂ%rbfn@m[y*nﬁbr ago dsm FH@& @rﬁh metals such as

anhydri des, fumaric anhydri des, pha- et hyl eni cal

maggﬁ%% IS4 GPIWR oS, SEGGERyiens. ib étl%lla@, zinc ions and alumlnum ions. The
polyRel ereglitty) 1§ Bé16a¢d ﬁb PHEAEL M ERLLE-1HRALH e ALREMY r@oﬂ net that is able to

aci ds, al'pha-ethylenically unsaturated di -
absogryvefst e%@ﬂf@lléiﬂqulelﬁp@\alﬂdnﬂy b(mbétt@ﬂiatv@@ldl - car boxyC| I | c

bl 21000 S DR SR e grpgamens oo
inveniitmat Ais aliosch mDFlguneéZr laomymlﬂa'ted Aerdyd Ifmeﬂi 29?2 is mtroduced to the filtering

e e AL e RS A SSELHEL e 204 e, vt

covalbintl¢ BbREGY6 | | aﬁcoﬁhﬁb}’ ﬂl"el pPLOGRY alBSHE IgrdiP8 296 9AMNe Contaminated
nmonomer groups that an ef fective negative charge

blendgggheledg sdsormaast iRl amp%,?%(l eanaitdhap ignat|cgvalently bonded to
an al%f)lflcﬁ): bhd Sol n@drﬁén%se%ﬁ]awg ﬁ%@ﬂﬁ‘g e8RS0 ?s{jgl%hc%htanllﬁ]ants (e.g.

| east so I 'ment's € nonomer s
Watewalpehol agrsmefl@Fg thol water giobs 208 awirfrei patlslak tggowguchlZssuch that

l.ithiumjion sodj um i ons, .pat.assi um
s B o O ek S S0 s R SR 10BN L i v e o
pass ttheughahefitahganddiangopol ymer 110 conprise earth netals
ma cal ciumjons, strontiumions,

h
okt ik SOOI gk e bt Apelo . H1Re Tty A he sold

pama&em 254rk ﬁltbﬁ:d%%l tRE f}ﬁqclt‘:-%lﬁ&ﬁﬂé gﬁdﬁnp I(QILS sgds | the I@%ger-alcohol groups
wat er - absor ni n is able absorb

204 angdehe Wteaaroaptmqtre ifdtexedbal tbmWIaVr-blwndmg stoictiire l%w@rch comprises
both fbitl eI oLeblibd 0P BRI ILRE oldubl PG Medi @ 100

n accor
In this filtering process, the water-alcohol groups 204 orient themselves and bond to at

least one positive valence group 110P and at least one negative valence group 110N. For

example, the water portion (which has a positive valence) of each water-alcohol group 204 is

5
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i nvention. As shown in Figure 2, contam nated bl ended
fuel 202 is introduced to the filtering nedia 100.

wab@sogmtan nat ed bl ended fuel 202 contains  PCT/US2005/006866
wat er - al cohol groups 204 (i. ., water covalently

b d I f 206
ST ERTX S I T A —
(whithha€ 0 Rb@dtive Wallefde) of edthsva?d@ldoholezroup\@d4eis atthiedits afdbonds with at

coval ently bonded to %%_an al cohol) and solid
leaspapq pesiles Y lence grpupr | er fhg ?Péhl“éat%@mﬂré?r%@sb(ﬂﬁléd to at least one

negﬁ%tvﬁﬁhé@ﬁ%r?p { foNd- In at WALRbMB |e&99&heﬁfs oe ﬁe%ag% vﬁl@ﬁce field exhibited
wat er groups 208 and the particles gr oups such

by eppiniegavioelense geolup f 1MW mpay tbp strénget thgn 619;1)98121@6 vaalmdsetﬂv?hi exhibited by
eacl &ﬂﬂ%‘ va%gﬁ Bf‘oh§]1?0fgu&1t}ﬁat%aﬁ§d§g&%%8 @El t aqg-aefco%& groups 208 are

ss throug tering ne
effemmt}a]malm ay et Whienamsadrbingedtru2®e Hﬂssﬁﬁeﬁﬁmsmgﬂndﬂgﬁ the filtering media

o0t AL BRa0EChD or s B8, B 34 oo o

210 kdigaiMiat er - al cohol groups 204 and the water groups 208
are filtered by the water-absorbing structure 102
whité#re dnitlupteaes a sEEitse STassvectipn| aere f gr Bligs3001 ingcordance with

embBAithARIRhY ﬁvé’rﬁfoﬁn%% sHEPH HISFI%'&’IQN‘ tﬂenﬁﬁé? 1380 Ebﬁlﬁﬁsrek R0 end caps 302

process, the water-al cohol ori ent
and B e e 2y esterrdvsondsheash 220, Hihasetndcmp 3|Qashas iay @pehg 364 that allows

blen%ﬁcgﬁfgl %} Qnter g@glnp Sl tﬁngncp ?ag% 16101}6 \églr?%?r\(l;\'iﬁg gig ﬁl%g agows filtered

blenfjabiuel toexit shcefiice poaf each wat er - al cohol group 204 is

5 05 114 PCT/ US2005/ 00686 attr Ct ed to
boﬁgﬁ%\% Zf\(g)oa"ll 5q GOPRTISEH CeEg JEhe 0 V’é‘ﬁé’@ %Pfo I‘ﬁ‘e center tube
306 V‘ehéu'n%uﬁ&ﬁ bf?yl tho Eﬁﬁlamigoﬁlédh@ 100.( WhatQbash ﬁﬁn@elﬁlﬁ%héﬁ/@ the filtering media

val ence) each wat er-al cohol group 204 is attracted

100 fsonleies! 4sovididatas bendesgriberle Both thpecnserdils 308 apd heniElécrige sugglia 100 are
secutedd- theAérﬁlcbaB§ 4§ rusﬁg 9% Q(il%gﬁl, I3[5(’0 Hﬁp %%t §@vata mf@ﬁfer alcohol,

one negat | val ence gr n-at least so
diesgmbgatioheeit s, the negative val ence field exhlblted 5 by

oo 5B, APLAUGR U0 Pl AR 8 e

300.v Alsehcen,ohe blendddDReb el ehisathrovipheathe gpamg&(ﬁﬂ@f tihB @nd cap 302. The
wat er - al cohol groups 208 are _effectively held th
blengiect Wil 5Hersied ih e Auter pepgten pbfilteas paer ghashe @uqlh%hf@ﬁ blended fuel

must P&sfthtdugh ithe fﬁ‘f‘égh%'ﬂ meligto 100'jl Frink t Qe Rh&d Q@O fiy Q:Ion%ged to filter
containing substantially only fuel groups 206

cont@m@gwmsu@y @quajtlclgslgvat@mlp@leﬂmdwy@@neadc@ol molgguleat ds the filtering
medfil 188y dt&fn? %aﬁa& E}ﬁﬁecﬁﬁggﬂgp&a‘c\é{ ﬁ)%l?)ﬁ ]I.I’J%ICC{I eg i %Q&ng%gedla 100 expands.

accor dance nven
Thus lspave 3118 i mjmsnéed3wlthllnethé ifilttre BOB @Oalbuymire Sleing\whedind00 to expand.

Aftel(‘]:-ﬁ%gigg glgo&lggqg‘otgl 4 and aanS)@nthg 1&%8%? fllﬁg%nt%[rs] ?ttagr\tl@gsigg gf the center tube

306 biaetﬁel p&féru@dnstme%@ rilteha Hlédde@ fucB @Rit2ihd HIfRE 36M t:hr&?gh the opening
as an APenlng 316 that allows filtered bl ended

316?@%PC¥BWE§§¥ the filter 300. 15 The filter 300 al so
COBRbhaGiRnf ﬁ@g‘: q@g&gﬁ&? are bt hﬂl‘ﬁtf'ago Fb}gé Iﬁ%éla? dl)(f) tﬂféhrsﬁ%gd in Figure 3.

The center t I'S surrounde
Rathee deafit@@B00| iHusitatds @as tof swne pessitdel embodiments Hiat fwdulde farexga blended
fuel {'(r)epdalsgthrough the filtering media 100 thereby filtering the blended fuel as desired. Various
filter sizes such as 4"x5" and 7"x18" filters are intended. Also, various types of filters such as

spin-on filters, inline filters and cartridge filters are intended.
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100 is pleated as will later be described. Both the

center tube 306 and the filtering nedia 100 are
wG@emangdi4 o t he end caps 302 and 314 usi ng an BCES1008006866

310 that is not solvated by water, alcohol, diesel or

gasllne 0, The das ed 3 ustrate t
e RIS B oL R bABAEHR, 1  thane vt
emB&ﬁmeﬁtS of iayeritioa. [Hoe Dtdﬁ)fénlfehk& | therynte tbedr dMhOBREr ik MOt shown. As

ShcP G Qe ien J0hGBRIGH & T AR aIO0 Y VIR PEGTaGoTs gy The ceter ube 306 i
sur?d?ﬁﬁ&?ﬁy & qhetingneiner obl i A dedtdduRtang it 3P@S A1doNhOWANS the end cap
he filtering nedia 100. The filtering nedia 100 is
314:onf| gured to filter contam nants such as particles,
n I
12 SiplPLSGHbR 30t 5E18 Aol TG SHs R e Scones wi
emhtailmlemaloﬁtﬂaohvamble cib downf the pﬂaatst?éﬂlom“ thenflthiriag h&ﬂla 100 have swelled.

T B i O R Ve o kSl aR A lobaumelaeilss asraes within the

filtéidgeme@iastht MetdrhBsghing RRudtiret 10D isRgw e Firuddd O, add® swells and presses
bl ended fuel enters the inside of the center tube 306
agajipsh the @ajsister icatng omsdigmg 1 04rgad fthe e dnysliwpgkly presiously described.
Be@a’ﬁ'sé ﬁqetriﬂgdlﬁt'nk tl@ﬁ a%QQo% %@Hgﬂbltehﬁleosq‘?emﬂége tp%ljr& @k é)tl&?s 320 to press
. nmbodi nents of the 1nvention are not
agdlllStrih@eldSldQ)ChahTé?ef pf the rﬁltgt)@OQ (betveten ahﬁe@bnlem fllﬂ?egiman@ the outer cover or
t il
she;\)%s%%é)l g&'gi%n% thg fi %t'é)’ dl{ﬁe F’ g&f e a?éﬁ) e s dwatFr e]tentlon that 1is
mgﬁlﬁcmlSSgrbchérothgin etds'&ng leate&absogom@ diiters ]cﬂ‘Q:ohfp@faBbysme For example, a
,,fl, erin e blended fuel. as de red. Various  om
gt R nodiGend. RS b io' T (EPiesaP Vit Attbet: 718" filter

emﬁd,cﬁﬁent\faain@ bSprb¥iRRelPénefdalibiebSwabCh as  spin-on
filters, inline filters and cartridge filters are

i nt S dhe Blter309Gosbse threshpldpmyspb oy Bob@as appryimately 10 ounces
il b S i r
forid A3} RER 1R Ok 590 pfts Bk M BB Tk tp prgyent fuel flow
thoug%v‘élntﬁltanBO(Fom thonmamies togaminaedduelas pm@mﬁed Gbmt teeng dispensed to a
fi.lter is S e filter 0 e
vetdle bFfo.d Teriis BEGHE: Ao B0 Rine BE slsob il thatpe wsed within a
prea'é’temﬁﬁd’dit tihe el @QL, if Sors thahi oM dilker &y ukdiewithintthrek ﬁhg)nths) a user is
medi a 100 i n@l pl eat ed arrangenent 320. Al so shown |s

ablg F?eaPQFP&“E%IE)l agpiseparglion f dusl apg/pr phasesseparation,of Wighwigin a fuel tank

is Jc@@mfnglotr 8¢ aRAR @fb&l. fAd pRYioRd ‘é@}glﬁﬁle& %@Q&%gﬁﬂﬁefuel relates to an
enbodi nents of the i nven¥| on. shown,

uneﬁPI&aétS@lh@E@ﬂ of afchbolf in| aneal¢ahgl-bhsoded ﬁlglo(l feathe @wélls @@aratmg from the
f ' I .
alc(;lﬂ'&;J ot Vlg?svégﬁag Faﬂ%ﬁe{e&g %F \‘?éde\{fatgrblg alﬂa's (V%{e{ Eﬁe?ik %fcul%]a?lg rtclﬁaﬁégjdlssolved by

occurs wt
an atechcd-blenbel Giel é¢.g.abatr  axrest ofig threghold2melnmwhatiin dissolvable in the

|1 d 10 inst th
sla? e e R O LSRG e ot ner meci um 106

pr ew%g@&sd Musteses d ﬂ@ﬂdlspeaaﬁgluﬁs@en& 660 resbcbinckOditiaBelbddiBents of the
are flexible, the swellj n% expands the pleats 320 to

invetions As ghelm i Figwe 6, Hisiferd @ﬁWrSY$FthQ cpmpriggs a3pe Tank 602 and 2

h r
melg{lgﬁg}ﬁ’éﬁe?%%% ) ?h@%bggié éﬂég%t 1%8:@ t s @81%%6 éﬁ% a fker 614 that uses

the filtering edja k@i a 100 enabl e water retention t hat is
The fuel tank 602 contains alcohol-blended fuel (i.e., alcohol molecules 210 blended with

fuel molecules 206) such as E-85. As time passes, water molecules 208 and solid particles 212
may contaminate the alcohol-blended fuel. For example, water molecules 208 from the

atmosphere 630 may be drawn to the alcohol molecules 210 in the fuel tank 602 creating water-
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significantly greater than existing water-absorbing
filters of conparable size. For exanple, a 15 4"x5"

w0 pdoseso1enbodi nent retains approxi mately 12 ouPCEESD5/006866
mater and a 7"x18" filter enbodinment retains

alcg d? gc est ﬁmng‘ahﬁ’oﬂﬁfe %epa\ﬂg:fle@\qhaél gghlgge ];elpla;a?erd V%thr can occur

Wl@mﬁ@mem}@wz 10 ounces for a 4"x5" filter), the
pl eats 320 press together with sufficient pressure to

pr eVEien afvgBicle 420(e.gt Boar R TR oF sother veuele haying pa engine) needs fuel, a
?Qlﬁé to gﬂnat A ﬁﬁf( %Q o@ﬁ{e Yehicl 620564 Q&efsﬁ&r%@%a%spenser 610. For

pense icle or to a vehicle s en
eXaNlEl@ thbquIrtadk 6% ancth eheafmh dispasfserf 61G way hehlaﬁf’f af @ sgswet station that

redet erm ned ogh A
R R e RS
dispénserabl (e pip& fHer kil ffainethbffuﬂhaﬁle 662 plﬁbﬂgh ¢ fifterf 61l As previously

and/ or se-separation fuel
descybegly &larfF fﬁglgome & 190 \Afgﬁgb‘% 15 %@ ebagl@partwles 212, water
moBRle® 208 dnd Wh@e?%‘lo%ﬁ@laﬁﬁfe@ﬂeg el e htaieﬁéi sB&eaé?nbdélﬂﬁé’Iﬁﬁ the filtering
di stribution of alcohol in an al cohol -bl ended f

ocquys gs.the algeholhtandeds fugbis avamed §omrtherfiich dispanser @l@ﬁolth%ﬁlel tank 622 of
j sa) and phase-separated water relates to water
the\Qefh%l |626unabl e to be dissolved by an al cohol-bl ended
fue IAs (ieegpassesyarater mole@a@o8 and saidipartethall 2 mmbmumhmiﬂam the alcohol-

is dis oIv bl e .i ended fue S
iyl B8 G P i, B BT o 1B FRFTRey HPlse HORGG 208 from the
atndjsﬁlm& 0Gap ¥ HRMnGEAhd dlceHol Blolkaiies 20 td%hemmwﬂmmz&reatmg water-
i nvention. As shown in qugre 6, the f

alcalilql, ﬁécﬂeﬁuk@ 04 tlevenpoby; d&ﬁfﬁ'ﬁeg@@teé teandinhage- maraf;ﬁdwéer can occur

with tho'gle1 dhsgenser 610. The fuel dispenser 610
conprises a fuel punp 612 and a filter 614 that uses

t he TPipraven m@eﬁ@@iqabtm Qempriviuiey edausedriky BORing phassiseparated fuel) and

(] | 210 . .
wa } 969%9(‘ 3811%@8%5 Fl%m g%f laefgéggg%" ﬁl&tj ggesgfsfé' Léf"c%réng edia 100 is placed
bettvieerethp aslsels's fiveh pednp D4 amcuthe $n@ﬁ«8 6281 dTIs0ofilkeding aiddiac | G8sis able to filter

12 ontam nate th hoI uel . r
sol L EiTEs 2 FA v legro 20508 FRtsAIES 1380kt S B o the alcohol-
bleREQ ME8Yn e MEPMAK b2t ﬁf—‘at@éa‘épMe ST RGHERS 1oL BltdrihgtdBurs as the fuel
fuel tank 602 creati ng wat er- 7 WD 2005/ 089114

purp 2 48005 tirodedwl-bisndeh el fametbafied t@l@@%%ﬂﬁ@qgw, 628. In this
a3 SR 810 b LA BB AREAAERE R et pecfrmanc

and reduying ca:cwamcesaoﬂelngmk demagematided highagbinmpératutraand/gr water.
eng needs user le to fi.ll a fue .
ta ngmgéta e¥1ts 0 @ JB elng?%arg fﬁt lwltegdb[g glgesﬁﬁldﬁm%m?%%}fslem 600 illustrated
in Eﬂgﬁl{éeﬂ’ls ®atied, Ghe kstem B0 XRgpaRs thdd@nt WelmdratitetORhRAdmplement the
e fuel  dispense part of a service

610 . b
ﬂlt@%ngtmeﬂﬁa Y ﬂ%@reparb&/m%fﬁe%l?rﬁ%/ flgr Wals apfepGer Rastighs fipw alcohol-blended
fuef 5@5 as hﬁgy ekl 811820, Ege@lfe' Ni&Ss H1W Y 899)Nad Lok frHIIﬁtemeﬁtE@ in the fuel

enser 610 nps the fuel fromthe f _ _
dlsmgerﬁw eudlpr mwgfefliclq EhOWIAsAWr@VllOm]B Hescribleds drei filteting media 100

is cf[ Q‘%Féedr gﬁ; k%ﬁt ?d ﬁ'llo&%ggic%goﬁ IQS.{SE& Ibgleo %ﬁb Ia{e@ g%g%fet %)rms found in

wateat ﬁh_usalfdmt'ﬂ)thatmhﬁ_emblﬁsthé @dterihgn rr&thal Hm)sﬁre sbireto retain water for long
perl% S %gltirrh%n\;vﬁhoutc I%aellufrelz.l &ne bt [88st some embodiments, if a filter absorbs a threshold

amount of the water (i.e., a maximum water capacity), the filter automatically stops the flow of
fuel even against the force of a fuel pump (e.g., the pump 612 or 622). Thereafter, a new filter

may be used to continue the filtering process. By tracking the amount of filters that are changed
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10 occurs as the al cohol -bl ended fuel is punped from
the fuel dispenser 610 to the fuel tank 622 of the
WO 250891620, As tinme passes, water nol ecul es POBUS2UA5/006866
solid particles 212 may contam nate the aI cohol
w1t€|§e$r§ﬁ9de{v§[nee? nr% 21& u%htlug JéS]fS]; UO%£IP¢1 aﬁ)% 4 m%esrp E er,eﬁ]éeorooperator) to
appi@ymbie wifethen phasetsaparaticmobdiuelrot phast-8spatitioni of witer hdsedccurred or is
tank 622 creating water 15 al cohol nolecul es 204.
abopl/f@OCE} | y, phase- separated fuel and phase- separ at ed

vat gl Gan Q6dkites AMAlIRHA HaRedsuedo E@'&ch@é’a%ce KRitPeb8iments of the
undesi rabl e burn ten%)er atures (caused by burning

invgivase- &%p@”‘é’t wdFigues 5, thediltevipg @rocPSé| H0ciiveluerg @otteble ait 710 that
| t

con %gé %]?eaceg fo%etﬁv\llrgefﬁgl?[ ﬁl@% C ensts gifalt:?ﬂotl %ﬁénﬁ%&gﬁgﬁ%h as E-85.

Thet Iiwtablregmné 1@ 2@npridesa puip Git2 mngi aBltkrd 14 00t isss zﬂtd fitering media 100.

et rrstihart RoREcln BLES ptis iRt o MRusiity SEprbRds net fom

the ffub& ltarikn7 O2Mtroluple khet frds 762.2 The Mil@ting 88 190 able to filter solid particles
mbodi nents, the filteri n% occurs as the fuel

unp
2125 watep e H1e1 208 2B et eahabmolaEles 2o oY @elshoL damded fuel. In

sorfe2 €mbOdikRfts ERAH BRoRADIenkiBd tISis f%ﬁﬁ@cf to [he BOJLRAR @8 I such
is able to burn uncontam nated fuel thereby inproving

embogdéhenpe thedrontgble amit he) nw@n@liamfomqu@t@rm appovshgf tnme If the filter
0

714% ng%gsem%% ngeﬁgap%ﬁgpﬁ{rﬁg g@g@lﬂg% ﬁltérlfnlailg tolpgﬁ}ehﬂow of fuel even

agafnsiethe qiwsspmm of tthg psypt7émM &ﬁi(bpleiatcms:t that elole to turd-thgruenpt712 off, replace

e FPE4, e TS0 ehd KT eI o0 o M, the itcring
proédas #od &m@frés&ﬁé comsa{mnﬁmé 6 tHed185hoRBRn@ddRE]. particl es
from al cohol - bl ended fuel such as E-85. Such filters

( e. mbodipents jof fhey gvention A ngiupiterelp the filigpnepasessd/ O0nllustrated in
Fi &Jé f}bb%' 13 PENHEL Entd, 1
'®S e/ S e\eilﬁous f}é‘éece)%crl beolné lﬁ@pwygr %nsggﬁe%%mm the portable
umtﬂi@ 33080 sordesmgmhmem@ntw teragiratilyrstore theiliorkddneldapiseparate fuel tank
ca r| .a (o dl fe-f f.0 j
untl\?vgtf Zﬁe fu.ﬁfl cc%n qryifiant { ?rﬁa ”"’%ﬁ%l eﬁ%ﬁlteor?%gtanl% V&g ; ?Fﬁegeafter, the filtered
alcdneblblanddam;arraaﬁbé dispense® frainntheae@iraté diel t:mkOor PRIMedds the fuel tank
of time without failure. In at |east sone enbodi nents,
792t a filter absorbs a threshold anount of the water
(I .18 at RadiBoniBUBnYEHiRENtS,aRRC CTikidfing brld8esk i 100els used to prevent phase-
automatically stops the flow of fuel even agai nst ?he
sepgratiqneofdpel or p{@p -sepapgiiopef gatert Her qxamplesif2 fgfer ) a the filter 614) of a
T t
fuelt (ﬂge?l?%t(g%f r’%l% %rgl\év%lg%algge? gyl%fls%élape% Iltﬂﬁl%Qhérp a%@‘gg}*‘owgmount of times
witlfin | & eregletehainedantimec penigk dhe Sillding GD&Ie8B890A 4nay be used before phase-

Sep%rfg@USF?Qé/ 29 gq%ﬁp\érwa (gxi, %ga ergreg%%lresrvryltﬂed 3’@5 tank Even if phase-

sep@REINAb Okl b phaRRERXALTAL & whiet ReY ofNase it hafublOAnRS the filtering
fuel or phase-separation of water has occurred or is
Progepp (RO mey browsgdl fo remgye dhercoptapyingnt watssonysifq (theghilics g 14 may be replaced

sevé?ﬁlot?lﬁ%slf?rggdéd? %ﬁ? F QM d fi‘ro@ﬁ? %gﬁ%&ﬁtaﬁdgostt LdMective solutions to

I nvent1 on. showi in Figure 7 tering process
filte7ing waﬁqrofrqrgsalg)hpbb]pactﬁdeﬁlgm beﬁ?rg())rtatfm phase-separation of fuel or phase-

separation of water occurs.

Figure 8 illustrates a method 800 in accordance with embodiments of the invention. As
shown in Figure &, the method 800 comprises impregnating a laminated media with non-naturally

occurring monomers that exhibit a strong negative valence upon exposure to water and less
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connects to a fuel tank 702. The fuel tank 702

contai ns an al cohol -bl ended fuel such as E-85. The
w@orosakdied unit 710 conprises a punp 712 and a PET/U82005/006866

714 that uses the filtering nmedia 100. In operation,

Stro‘h? ?oﬁﬂf@mﬁ end gg n% g@l R?% E)O?nmoq’hp@ (%JCIe{ I%%?)a Wﬁh?‘ﬁo& uﬁlﬁher comprises

ﬁltetrtmg al¢ohpkblerded. fudlhsingi the empregnateidiamirifel msdlabsl'}ﬁletchxspensmg the fuel

(bloc < gb@a t é)?l )Iéa[d ar t lt?&tzdcell} ??%%Hde\fﬁ?%%]WWe ecﬁspensedzfr%m a bulk storage
tanlaltcc afeofueb taaladﬁd; Yebidle of MrosDAB/eRIFRAUUBEALE to tth€ vehicle's engine. If a

hol - bl ended turned to the fuel tank 702.
g pont o e ViSRS T PP O i (etcrmation lock

806?’ ) REEA Bﬁbl@ﬁfadq’uﬁr@ AREeH TLine theATR ARl 1dnilRed Hedfah%thout dispensing
714 reaches maxi num water capacity durin

the @k@éﬂﬁwkofﬁpg)t Her ¢¥ampés; a perfalie pis Htahé)eﬁllsvzﬂ/\toqiunfgmid fdtee nontaminated

[ pe or is
fucf TR e RRERTHO R Bocrene RLRR) £ op o BRE i ER cohfimers vehicte
If tifei futlgrnk7 bdarttafmrvehicke, ppoypabld 2niomagp Ipdmp and ifilteecdnif@ninated fuel of the
filterd rocess. As sho the filterin rocess
vehisls' B0 Bl S5 ERE Binching BRARL e RBeine ndC Ao BreRpegwater is not
filtekedelithifrapasie FRAInSd Bhol Of tifhk EMdtérHInAOS bRk sbémltc&%lha%nded fuel is
the filtering praocess 700 illustrated in ?ure

filtepsshuseigdhpinegeregngted larainpiad mpdiaaisls dispensing the ﬁ@ (hlipels SP42
s BRPAGE disc@Boh g meraﬁta% She qms'ﬁ #9-0 Nh%o rif s .and various
enbodi ments may tenporarily store t efl aeg

embgdisegnésr of ehef prefent mcntm uNumermlISIVEltlh‘eorfSLmlld mndilﬁcatlons w111 become

t ti nlthe fuel
oop B8 AT PE N M TR 6 R ARl s ainesiigd pfor example,
the ﬂlt&ﬁm&edia flooand ﬁﬁers ehmnﬁplem‘emedlle tfAekn® medRt 10084, bdused in other
fuel ank 7 I n_at st so enbodj nents, the
wppFGHipRs Sty g 0L 7 06+l el Bl ot B o SHESes aloobol blended fuc
1ntel$®ﬂaﬁ)ﬁﬁfblﬁﬂles)f Ratet, 1B RBASLeme8R 08t dhanaiehs Rt %?leﬁgﬁt the filtering
exaqP if afilter (e.g., athe filter 614) 25
medga, K)0 P gplerie effeqtively. filter peater fiom elpeliod ardmag beus¢fyl in any application
ha
that SRBIRE ?&jch:‘%lgr tl;qsfrgn %}%Erﬁ%%m ?xﬁ @Hﬁonﬁroées@g&%%cohol, it is

a predete
desirahle thet weted DbEb@ ipeespitasehe Simplhalaotiod prafuct. uélhus; rfilters containing the

I N L TR TR NETEAA T -

100 afe abdd ’@refféaﬁvdlbﬂfeﬂ’foﬁ/e 6hatir fildtinch-Bleieled thadksuch e gasolme or diesel. It is

in rocess 700 may .be used to renove
mter&%ﬂt gﬁf e flavEe ohimes (ks (atpereted ttar enﬂmcwl k?éCh variations and

modifeRliased 30 several times if needed). Thus,
enbodi nents provide efficient and cost-effective
solutions to filtering water from al cohol - bl ended
fuel s before or after phase-separation of fuel or
phase- separation of water occurs. Figure 8
illustrates a nethod 800 in accordance with
enbodi nents of the invention. As shown in Figure 8,
the nmet hod 800 conprises inpregnating a | am nated
nmedia with non-naturally 35 occurring nonomers that
exhibit a strong negative val ence upon exposure to
water and |l ess 9 WO 2005/089114 PCT/ US2005/ 006866
strong positive val ence upon exposure to al coho
(bl ock 802). The method 800 further conprises
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35

filtering al cohol -bl ended fuel using the inpregnated
| am nat ed nedia while dispensing the fuel (bl ock
w@ebp/08Hos exanple, the filtered al cohol - bl endedr/iemo5/006866
may be di spensed froma bulk storage tank to the fue
tank of a vehicle or from g~ gﬁw$le's fuel tank to the
vehicle's engine. If a 5 thre d anmount of water is
“ﬂ% Scz{eg within a predeterm ned anount of tine
et r“?% nati on bl ock 806), al cohol -bl ended fuel is
filtered using the inpregnated | am nated nedia w t hout
di spensi n the fuel .(block 808). For exanple, a
1. por?\a@FeélngﬁqulaPrﬁ?an‘égl%ed to punp and filter
conk dplyRt Bstkbbteehndf a bul k storage tank without
di spensing the fluel to a consumer or to the consuner's
vehmepemer grouphenf the |pofyak hagkhese, thef manapassi grpeps exhibit a negative

t abl t
por 81 Ol N TR 0 AT LAY Ll oo,

t hewbagimef Water-alcloholemhbbldesamuimtrochfcedvab ethe |ﬁ§;tenmg media, the water-

filtered within.a predetermned anount  .of
(det or m ASPRS aifalk BEEb FI 3l 6 S BikeriepAfE mongmer group and a
filter edleuasudﬁgpbéimé\mnrrne@maﬁ@ﬁerlgampwat ed nmedia while
d|3ﬁ€ ing t he fug (bl ock 804) The above di scussion
2. & Hitering media of gl 4 Wheeeinh S {OARNOBIET GBS Esishpigdegradation due to
lifeiBfh OfdSnd BRRE ment s of the present invention.
Nunmer ous variations and nodifications will beconme 15
3. appdheflering methsel dam | wherpin theaonrpmier grrsips atssyribehicelly produced.
di sclosure is fully appreciated. For exanple, the
filtering media 100 and filters that inplenent the
4. fil The ﬁ]nginganlécm dﬂ)ﬂaumalywlneeanslminbrmnmr laeoups aqamkdseat-lhrﬂd&s
5 npm?gngﬁn.or te% F d are not limte ¢ ¢
| T8% PAgme weHB o 5e0H ‘“fr&“& e FWP%W%%FOF%%CWSE Bbleast one of a
groﬁi@fcbﬂistlnghﬂ‘ cﬁtﬂo&fiﬁten gnﬁwi |pﬁoébﬂ§’te aafifohatkd, §hssphBadtes, propenoic acids,
npl enent the filtering dia 100 are able to
alP}éﬁf”F]é@b’i RHOPSNORG [agids, Ddg- E’Pthﬁ’l’BWP%HOéfo eids.apRlyerylipecids, acrylic acids,
maldRefablds| FudiYc aRRs! Crﬁ&lb@”aﬁ@dﬁ U Ak V&g ﬁ/ﬁH&&Q B lpha-gthylenically
process. As an exanple, in the distillation proces 58 of
unspiugadesc inego-atatbdwryrilici acidss betarethiyleatshldy mhatturwad enommarﬁwycilic acids,
alplgaén gnﬁlcalfé/ :Iﬁnesat]:l%ar"c]% o Ic%%oyﬁ%c(al?r ogy t etatsa ybegéc& 1¥ Unsaturated  di-
carbedyoilie tabnds Wailshia-etillenicallf i hlh@unfrate@ ntr&inmca@)okﬁﬁhc anhydndes beta-

I I

ethf L t@ﬁ Vi P ﬁnﬁgthg b‘rploo qexycgi ig e@ﬁ}g@ﬁc&g VTGe }}%(éerng}a ly unsaturated di-
carbix§8i@t antlyldridSs andVeRAI8AerdidBY uhHChed Hpc\!&rﬁgiy&lhé 'aﬁlgydﬁﬁes.

interpreted to enbrace all Ssuch variations and 25
6. nodtq Eleinghsiedpooingriznd5vggE e PONPLS EUBIPOCEBRESe salts that are

I [ g&g! ,

selecgodr%pﬁrﬂlﬁ% : gp(ﬁltp c}sf":‘saﬁg nggngl}é %Jbofr%relg hltlh r%gl%bmer Igrl%nlf and potassium
ionon t he polyner backbone the nonomner groups exhlblt a

neg t o wat

7. posibp flers bRHE G SBR RBLa R foupRrisp b sy farth metals that

are sélested fomal GOROLF é’&iﬂhﬁﬁéﬂil@&o@[sﬁng of riaghteReh {ofs,tdARum ions, strontium

filtering nedja, the water
ions, barium ions, zinc 1ons and aluminum ions.

r.v\

8. The filtering media of claim 1 further comprising a fiber-glass matting impregnated with
the polymer backbone and the monomer groups.

9. The filtering media of claim 8 further comprising a particle-filtering layer and another
layer that enclose the fiber-glass matting impregnated with the polymer backbone and the

monomer groups.
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al cohol nol ecul es bond with at | east one negative
val ence nononer group and at 10 | east one positive

wQo adosngl1srononer group. 2. The filtering nmedi ap@f/Us1085/0n6866
1 wherein the nononer groups resist biodegradation due
to life fornms found in water. 3. The filtering nedia
of claim1l wherein the nonomer groups are

10.sy nalBfet, @3hpysipg:oduced. 15 4. The filtering nedia of
claim1 wherejn the_nonomer . groups are crossed-| inked.
5. FHBteripg ragdis, IR i AR hRIHG Fgmpounds that
groups CEiRKivaS rBhin RASE nPRBuILE aRd wALURBOANBLRELBIL& not alcohol
carboxyl ate, sulfate, phosphate, sulfonates,
phosphonawlesylegsappenoci ¢ aci ds, al pha- net hyl - pr openoi ¢
aci gs; - et - enai.c. agi.dg, . -acryl i . .
B
mal ei ¢ aahyirg adaputfof therfilter nfigvd thiroesd, the filtering media before exiting an

al pha- et hyl eni.cal 20 unsat urated nono- carboxycilic
aci ds, %Bgé#ﬁﬁﬂéﬁ?cally unsat ur at ed

11.MONDh& AR GO Gihi 10 Wigdréls the dleplivat edhydu@ds ealibiy a strong negative charge
unsat urated di-carboxycilic acids, beta-ethylenjcally
upQRFEAeSUFede dertaiand @ MshekapginosiHveehagae upon exposure to alcohol.

12.8l phgs giby beRhHR1b Wy lSAtHE ﬁlﬁllﬁg dEQﬁ}féﬁﬁgfs{%QegM&i éd.ngprises a perforated

anhydrlées, beta- ethylenically unsaturate
elementoawshveryie i the cfilteming dmiedie ssuresupdsa thet pptforaiedaklenent in a pleated
mrunﬁgégrated di - carboxycilic anhydrides and
%@?a-ethylenically unsat urated di-carboxycilic
13.anhykl filasof QanH12 Tihrthef comprisingganredeashehthc wdiereinl the pleated filtering

ereip the nononmer groups c rise salts _that are
DR R T T G R A
14.1 ONBhe fikdrivfeMith ARSwhepAA 16 Mel m&ﬁn§mdﬁ%_@§ﬁlauﬂmeshaa Smount of water
7. The f||ter|n%@ned|a of claim1l wherein the nononer

molgedesgnd onperraeohehmediequiasalthe pirated Bliwingemediaexrapdimapd prevents
: . magnesi um i ons,

mﬁggﬁ%ﬁdﬁﬁﬁgﬁéﬁ@ggﬁgﬂ%éﬁﬁﬁﬂégﬁ%gﬁg? 2%riun1ions, zi nc

15.i onEheafilderalf ahim Uthwiensn t8. fillEhe donfigweed fig usedi a fied dispensing system

af ol ERS Reb Bt S wRENsORE Talne e Woighaive percent

alc@oDaSiftR®n pdleentffidlt eri ng nedia of claim8 further

conprising a particle-filterjng |ayer a anot her .
16. ay e fi{gfi oferipimbdR Wheeeip it}EPeﬁ{-t‘“g"l s SOt el ?@1 SRR dgiiehiclg that bums

alcMol-BlchdR BRI YlBTalackhoRR NS bdiehe 3P tm%ﬂf-!ﬁvg "feRAt alcohol and
11 WD 2005/ 089114 PCT/ US2005/ 00686g6 10. ilter,

fifieeoprcentifng: a filtering nmedia, the filtering nedia is

17. i rrp’[‘l?egﬁ]l?etr %‘fl cfﬁ’lntl r1‘0 %fgmc ﬁﬁle g?t\g\{/a]? g? g é%cﬂfgf‘ uﬁ%ﬁ%&?‘%ﬁ‘t‘aﬁl@l%{t that filters

retai n water nolecules an ul es bu
alcotnt-blrhdsdhiok] frdm rofiecahle she doshobblendpd filelchaingalp togeighty-five percent

ﬂc@%{%@ﬁéﬁﬁﬁagggﬁﬁﬁg-the l'iquid channeling structure
18. A method, comprising:
impregnating a filtering media with polymers derived from non-naturally occurring
monomers that exhibit a negative charge on exposure to water and a positive
charge on exposure to alcohol, wherein the negative charge is stronger than the
positive charge.
19. The method of claim 18 further comprising enclosing the filtering media between a

particle-filtering medium and another medium.
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entering an input of the filter to flow through the
filtering nmedia before exiting an output of the

wo pdoses91141. The filter of claim 10 wherein theCT/US2005/006866
cheni cal conpounds exhibit a strong negative charge

0] o ur.e t ter and a. |l ess ro osit
20. ¢ pat B msieR EiGat, 06 TR Sfhefine et PP Go ftter water
molebidés And Qvatdilhol rhéleculdsching a llastive blengedsfucluct ur e
conprises a perforated elenent and wherein the

filtering nedia surrounds the perforated elenent in a
pl eated arrangenent. 13. The filter of claim12
further conprising an outer sheath, wherein the
pleated filtering 15 nmedia is configured to expand
bet ween the perforated el enent and the outer sheath.
14. The filter of claim13 wherein, if the filtering
media retains a threshold amount of water nol ecul es
and wat er - al cohol nol ecules, the pleated filtering
medi a expands and prevents pressurized liquid from
flowi ng though the filtering nmedia. 15. The filter of
claim 10 wherein the filter is configured for use in a
fuel dispensing system 20 that di spenses

al cohol - bl ended fuel, the al cohol -bl ended fuel having
up to eighty-five percent alcohol and fifteen percent
fuel. 16. The filter of claim 10 wherein the filter is
configured for use in a vehicle that burns

al cohol - bl ended fuel, the al cohol -bl ended fuel having
up to eighty-five percent alcohol and fifteen percent
fuel. 25 17. The filter of claim 10 wherein the filter
is configured for use in a portable unit that filters
al cohol - bl ended fuel froma fuel tank, the

al cohol - bl ended fuel having up to eighty-five percent
al cohol and fifteen percent fuel. 18. A nethod,
conprising: inpregnating a filtering nmedia with

pol yners derived fromnon-naturally occurring 30
nmononers that exhibit a negative charge on exposure to
wat er and a positive charge on exposure to al cohol,
wherein the negative charge is stronger than the
positive charge. 19. The nethod of claim 18 further
conprising enclosing the filtering nedia between a
particle-filtering medium and anot her nedium 12 WO
2005/ 089114 PCT/ US2005/ 006866 20. The net hod of claim
18 further conprising using the filtering nedia to
filter water nolecul es and water-al cohol nol ecul es
froman al cohol -bl ended fuel. 13
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