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WO 2005/089114 PCT/US2005/006866 WATER-FILTERING MEDIA
AND FILTERS BACKGROUND In the gasoline and diesel-fuel industry,
the quality of fuel being dispensed is of great 5 importance. To assure
wihadoenplean fuel is dispensed into a customer's vehicle, fEIS sn@EF/hE866
positioned in the flow stream of fuel dispensers to remove dirt and solid

particulates from¥hgTgaselineoR (NESal g AMNPEISAERY S0, water has
been recognized as harmful to vehicle engines. For example, truck

engines and auto engines that implement fuel injector systems are
sensitive to water. 10 In recentEé8GRIGOME) such as Methyl Tertiary

Buty] %EQ%%QM{E? Eland Bt alerhel, (e (Rikanahdaveheenspianded of great

~into gasoline to act as an oxygenate to reduce the amount of
impegiTIceorhBASTEE HiRlAISAPBERS A AEPERSER ATt TS TR Sat it iders may be
posBiHAOtRY veHtieleStrddmwe\fae] seyperatproblems ardircredtedidypbeading from the

Icohols,with gasoline and diese) fuel, .F I BE's .
o AT R LORENEA ot I Ao SR B i o vbicl
engifice. tG'ohsiraatnlityerkesishBicaeradaraHcARe! MPBRY hfachayety systems are
sen%ﬁ;@gg%%gs a carcinogen. Ethanlol is a p&ssibée ?Iter:nclative to MTIIBE'rs],

ut attracts water more aggressive n, 0 es

am&ﬁﬁ?%ﬁﬂﬁ??ﬂgﬁ cil a?d\ﬂﬁ%‘ﬁ{t ﬁﬁ?ﬂ%ﬁﬁe%%%@%?e}% Ssan% A aloohol

(i.cineastihRegard bhadfithucponlatiastion tamwwecpﬁth@n@ﬂm r’chle_dmount of
sm{}gggééalgﬁ Lo SIaBbN G 2R pereent Ehanel I IERRARIECD, 0ASAINCeniotes.

e being investigated for use in the fuel dispensing industry.
Hoywgtiesuighestheroblmstise iiagiekizt, HraddelhosrvibigasalireaoE dnk iyl For

exaRfQ¥idg maiuehihabred uersatmbsphesispettiticosiavmaihal progicaddros water
hydrgcarbon fuels and  to.reduce dependenc reign ail. Ta promot,

4031 (RS o B R JRHCAE Bt ATt BRL R B gL o

car@bogngin8seapable wissibingliothiiey thab G BEH nafubi w85 Mgt aggressively

that B %ﬂfb%log ispensing;ingustivnhas deyelopedfuehdiasRensere ¢apaliesiended

of dispensing E-85 without rusting or otherwise damaging the dispensers.
fuely diiavatsifhprovements in filtration technology are needed to effectively
remayg:yiaier frame alcapaklanded fuets, Aibmakif:RbdDusstesthigh as eighty-five

chemistr hol, a certain.am t ] i ' .
SRR AN AU XS LIS B o e o
dispdushpindusay mbldeurisoipicemefie b Witte fah oisiles A r@ He stk AihEnyo 1s to
progm'@ﬁ maleckieddrthe.Rigndsd fuphand gradualiyodeseensin ERer6essantuels and

of alcohol-water molecules.can cause an uneven distribution of alcohol
to reduce dependence on foreign oil.

To promote the use of Ethanol blended fuel, the auto industry has begun producing
engines capable of using both regular gasoline fuel and B-85 fuel. Also, the fuel dispensing
industry has developed fuel dispensers capable of dispensing E-85 without rusting or otherwise
damaging the dispensers. However, im?rovements in filtration technology are needed to
sffectively remove water from alcoliol-blended fuels such as E-85.

Due to the chemistry of alcohol, a certain amount of water can be dissolved in an alcohol-
blended fuel (i.e., the alcohol bonds with the water) creating alcohol-water molecules. 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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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 35 blended fuel is referred to
phase-separated fuel. Also, if the water reaches a maximum amount that
the alcohol-blended fuel can dissolve, any additional water will separate
from the blended fuel as phase-separated water and eventually settle at
that B Reha G apiedaigl TRCTIFEes AT AR B i aY il dpatRl § 95y the blended
fualvad ehafeiiahdiaed eatiomo tainnhbl- wathr siieleouias sepsasss the
perfqrmance of the bl I nd,.the heavier alcohol-water
ol T EE Sy pISHAEE o SR oY SRS B S AR oot e

: anaRmicl bt SeendwiefublymSesonde ity fes viergrjcobol-water
mdREIRE SHNE srPiRsR e R4 R-fush GeniRINRg i@ﬁ%ﬂ‘aa@%éh%ra%g%%@@mﬁ fuel)

and higher bum_temperatures %((9. ., temperatures produced by a fue -
WS EAHH S oL AT P HTE OB PHTEH 8 ek te HIRTBWES RIS A fiis! containing less
alovimiethee sepodhutdhn tmd ridghehighe ribupeiempe rglgreisnpetaaiiallyroduced by a fusl
cof AP RGCSRANC AR IS, L0, PR3-S RRR R MAIEE- 10. 018,25 acss and &
_ abrasive causing damage’to engine parts. Existing"water fters impternen
m%téﬁ%&@ﬂﬁﬁﬁ%ﬁ/ﬁ@%%ﬁiﬁ%%&ﬁéﬁi@@%ﬁﬁﬁé) Thikdn pbasrroperated water
actv@ief-ahsavli naBehiRaks A raginnseBend with the cationic (positive)
valepce of the water HZQg molecules that are passing through the | | )
wateTHBE8 B MEaT O RSP R RRaP ARIDHSI HEReEa Reitpesatve)
vaigheeh Ghéde wazitsbstrbing pelyatvesitalenendfisid) witbiie patioatt yotitve) valence of
A i I ' Vﬁ?”?&{’i hsQrhi I S . ined -
ﬂ:lwi n%\g%@fﬁiﬁgé%glé&%{% betv%een a%&%%@%‘%%%&%%@%%ﬁ ﬁ;fethe it
Homsyistsish Beehe-Riesird fefedbrdinsnl diRsiadiarEominespdTyrivaience field) is
mm@@y&elﬁégaﬁve;mafﬁa@mdw%tﬁrﬁaimﬁlwﬁﬂm%%%&%msdmums
etaini ater. effectiv nother problem with, existing filters is that the
o e e R e H AR b g
frogo s tarttT-epeetiopn solwittra protme glicart ovher-abidionppoijners from fltering
(. 2V ARIARS SFRLRRLY MAES «fhgiprganic base of these water-absorbing

polymers is subject tq being degraded %@Cteria and other .
microBE4h 'H@%Wm&mgﬁg) e T HHE RS UAR D R RYYRSES 3 derived

frogasglinie bibtiasahsicngedants of beicashohyiiratafaiareh) poskien &fid to form the
e %%%S 2 food squrce that allows the life forms.that are in_ .

Wa;{v%}a%%rot%%%g%%ratewt in t%ﬁ??ﬁte‘ﬁ cf_a%nseesﬁi?'e orrate%s%I%élnﬁ1 BIR The s Subject 1

being dpsradsti iy tbarine vad Piher HisFAMEERGS (ie|dliftafermeh faahark normally found in

waRFOMIBUS YDERBIHFRMAVEIGseD 130 HhaCceRrdRREe VIl a i Slortion of thess
1aspect of the present inventign, t re_lfs provided a fl|f[el‘ln% media, o

DOl ER 5. A SETE P B oo B 5 B ferare withi o

filtova Breseh Bl tfiongsstemctiseem the filter's ability to remove water from fuel or to hold water

that had previously been ramoved.

SUMMARY

In accordance with a first aspect of the present invention, there is provided a filtering
media, comprising: a particle-filtering material; a second material; and a water-absorbing structure
between the particle-filtering material and the second material, the water-absorbing structure is
based on a dual-valence polymer having negative valence monomer groups and positive valence

monomer groups, the negative valence being stronger than the positive valence.



between the particle-filtering material and the second material, the

water-absorbing structure is based on a dual-valence polymer having

negative valence monomer groups and positive valence monomer

groups, the negative valence being stronger than the positive valence. 35

2 In accordance with a second aspect, there is provided a filter,

comprising: a particle-filtering material; a second material; a

water-absorbing media between the particle-filtering media and the

second material, the water-absorbing media is impregnated with

dual-valence chemical composition that substantially retains water

moSCHROSTARE Withet-1erdeidngsd| Eisitels WRMiHFthie fliearienpraaR saptigle-filtering
matdHiid chapnelingfttetwasvbeisindhe:fuidehannalingsieuchieisira@sa and the

liquids entering an_input of the filter to flow through.the particle-filtering . .
e AT AL (h WAL AIOEinG MR BeTor S ng AN bRl A fhgositon tht
subsnsip! Iy eieies tpiR cRter daird waisebputehaqiredantimve Andiictiierasda; and a fluid
charpedivifieaAurs eihedi COEIS MmN eonalke givfl ahgngsmediaguitngut of the filter

-va e polymer derived from non-naturally occurrin onomers

B B TR SR owpe o
the @ifirges are stronger than the positive charges to enable substantial

retention of water molecules and water-bonded molecules within the

filteying media. In_af least s embodiments, a filter. comprises a filtering . .
e A B S eS parising
impisgeiigety FEtANE Ve Midtet e -EHentsabel BRI VeA OfosU RS Aty occurring
monaiﬁab@imgth lﬁiﬂl@aEMHﬂflgﬁsamt ﬁmlalg,ga%?%Jli‘qw@iﬁlﬂt&n{b@t : Hﬁ@sltwgéyﬁ% stronger

erei iquid channeling structure directs liguid entering. an inpu

e S e S S O ST A B e
withifedie fifeainpastisome embodiments, the filtering media comprises a

polymer backbone and monomer groups on the polymer backbone. The

monomer groups exhibit a negative valence 2a WO 2005/084114

PCTiUS280 568660 dipenisex sy etgpvicter Sidiapositive Tidefitwing media is
imp?ngg%)%gﬁ(arzﬁ%ﬁeﬁ%@lc oWiAsteIn water;alcohol, MAleGHIeS At A water-alconol

uced to the water-filtering media bond with at least one negative

molpaicet ABhBMEPLFRIFPBIRY atf Radtie o Y dnta i SHiBRTelne structure,
wheEaL BreThEuIRCIOMENSH Gtpswate drelectighftonennenailraly of cbisrifiger to flow

monomers that are resistant toabio%e ratdaﬁ@ fﬂ%@ to life- 5 forms found in
tbr‘\)\‘été%’ tgr*ﬂge%aﬁaa@e Déeir@r}]ﬂptfgmaélntg TL|1nc% e form of spin-on filters, in-line
filtefs ot tastrigdyee embodiments, the filtering media compnses a polymer backbone and

monomer groups on the polymer backbone, The monomer groups exhibit a negative valence
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filters. Also, the filters may be implemented in fuel dispensing systems,
vehicles or portable units to filter alcohol-blended fuels such as E-85. If
the filter retains more than a threshold amount of water molecules or
wwates-adeahol molecules, the filter prevents the flow of fuel. BCIaB®E/066866
the filter is able to monitor the amount of water being collected in a fuel
updarkoyuikarkingehaw aftesidé Hereﬂmmebmﬁﬂaseﬁcdﬁbthiﬁhm&ﬂﬁﬁﬁte@-aicohol

R anarea o B SRR B R Rkl vtnce

MOPyRY EEYal ceh b irhstioncapasiath Faeyce risodmee mrsaf. tHEnvemtowr groups are

sew@faexr%ﬁﬁﬁerﬂlmwamﬁob@umg%Ba&ﬁﬁr@mmymm tawingsHinawichive 1o tife-
k/gre jllustrates a filtering media in accordance with embodiments of the

Shtt ﬁfwf—al Efre 2 illustrates using the filter media in accordance with
embBGdikikmtsnadtie impentiariRigieef3 il ustratesa i&]tesgﬁao}ﬁmﬁlmvmmamidwe

ﬁl’sé} "t%éﬂ %ﬁe??fﬁ&é‘?ﬁa%@ %?&%@@% ﬁ{etihgxsf ﬂ}’eEgk?&nf 104l cles or portable

illustrates a portion of the filter of Figure 3 be watér in

uﬂiﬁc@o?&%ﬁ@@%ﬂhb&wgdﬁw@n%%f@cﬁ@"l%%er&ﬁdhe Fﬁ@%rrée@m&mfeﬂi@ a threshold
ampaitionwefithesblienrt bigwie:sAtanliHRIRgINAIeE HIREEREIANCIMIBW of fuel. A

ents of the inventian; 25 Figu e6 illustrates, a fu |dIS ensin
usegﬁste%% acc%%r{ ARCa rem%ma|mgentvsvaf)?lttkél’gn“ vslil%;(% L?F’Sl by tracking
hovila8mate s itefiresigtp tecepdansdcdorbifnoenneth almrlaeiw@mmmdammn phase-

sepRfat dPVERHAN: 30 Bigue Sllustialesa metheddn accordance with
embodiments of the invention. 30 NOMENCLATURE Certain terms are

used throughout t@%@%&%ﬁ%&ﬁ RN er to particular

SystRm mmﬁ@dlééﬁ&iﬁ&mBEQKiﬂﬁdrﬁﬂeﬂi&aﬁhwﬂk appresiataiibiiaeference will now
be COQ%Q@%SECW ok arnef%rt a component | by different names. This document
oes not inten UIS between components that differ in name
but Retfancties: Eﬁﬂth@ F@W@wmgd@@ee@g@q@ﬁ avithterabeidiiests 3fieinvention;

200@@3@ 14 411?1%@51 %391@5{99 GBR6 therermS:dstuaing widembodiments of the

comprising" are used in an open-ended fashion, and thus should be

Vi reted to mean "including, but not limited to..."
Figure 3 illustrates a cross-section view of a filter in accordance with embodiments of the

invention;

Figure 4 iltustrates a portion of the filter of Figure 3 before filtering water in accordance
with embodiments of the invention;

Figure 5 illustrates a portion of the filter of Figure 3 after filtering water in accordance
with embodiments of the invention;

Figure 6 illustrates a fuel dispensing system in accordance with embodiments of the
invention,

Figure 7 illustrates a filtering process in accordance 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 gystem 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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DETAILED DESCRIPTION The following discussion is directed to various
embodiments of the invention. Although 5 one or more of these
embodiments may be preferred, the embodiments disclosed should not be
wintewpretady or otherwise used, as limiting the scope of the disaloswses/0osss6
including the claims, unless otherwise specified. In addition, one skilled in
theth@astwidhumneer stand dhattherfollewiig 16 esCHRIOMARS RERRE, and thus should be
- Iicﬁgion, and tllgﬂdisc stsio iof.ge 1:embodiment IS meant only to be
S 04 S F th A B S Hent, ‘AR hot intended to suggest that the scope
of the disclosure, 10 includitd tieElaiHSCRITI(E to that embodiment.
Embﬂgymmfa% (RE IYEDARAUR NPPARII CAGEIAIR JM vention. Although
alcohol-blended fuels such as E-85. Figure 1 illustrates a filtering media
one ghrparg . CLthsrRi RS EdR Y S&dbréaTCe oimmbadipens sitglemethehould not be
intd'iﬂ)&ef&'tipgb AW, Ebﬂiﬁﬁﬁiégtfhe flbeei ﬂgtmelﬂéala@x@e,cmlﬁdﬁ%g%@ claims, unlsss
water-absorhing structure 102 be .a particle-removing medjum 104 .
o g it i B GG B gt e olowing
dessoimijsrisens duendrerplinstons epdlulsséisnsamrapabieisidiifeting peaaticledy to be
inthatiangeiR Sz JanexamMe, RENE RN AREBOIMHEIORS. AUSINAINENs sclosure,

. the particle-remoyving medium 104 may comprise another
mednE S ERBTiy RGN HEVRIRIMEBT 1ater developed (e.g., a paper
meditarhddibheethe it advann &0 Grenmyendach poi Sk tar | ayses of o\ sl-blended fuels
- e eri - i ruct 102 comprises a
s R S IR R T LR Boegraanee
With SRARRSITIEIDS 1 el RSEERn o Sribtre Reh & WistSiicainsamisiiiy IStyaraprises a

W&ﬂﬁ-@%@@ﬁﬁﬁﬁ?&@?@Uﬂﬂ?}@%@@%@ﬁ1ﬁ&%ﬁ%ﬁo“ﬂé@&&ﬁlﬂﬂ‘%4Fa%ﬁeéfﬁmﬁl%edium
water-apsorpin olymer ma e pase n .

o ST UCL A RGeS oL A s e gl o
fltoyae pabsiosiing pobprresitd fdossmpt Corttaimdr gadicconstitse nddtanbrely, the

pmﬁefézf&ayai@ge&@Qieﬂeﬂf@qﬂ@%ﬁ{ﬁﬁ@ebﬁsﬁg@%@féﬂmg%%ﬁﬂ%mgEc%own or

in water found in fuel storage tanks is avoided. The constitue
latch dREFLASdfoing PERISHTBIITD) ard e ABSERFUH-1EA AT SRNpisice i@t woven ot
nodvanemess:that exhibit a strong negative valence field on exposure to

water and a less strong positive,valence. field exposure to a 8}%0 hol |
ih waier- %% - F¥e H
~ The vglen%grc?? %ﬁlé%lv\/%n t%?% <or ?ég%ﬁ%%@m%r 4 %Siq’ml&glen ue ogiﬁtehas been
impgegmatidnrotnionaitierasorbing poliymeerizatiolr forrieata stmatetelastisente the water-

absSfBﬂ@Wﬁlib%é‘lﬁ};ﬁ%@*ﬁ%{?ﬁp@@aﬁ{%l%@% AR LRniAns B catiQn i;&ample, the
and anionic rgml%s&that are attached to the backbone of the polymeric

RS SET SticHRIdE BfitbRE B s roRR GrO R Arrat occurting
MOBINGMC Graups: f%iﬁtat&-ﬁquka‘tgrpag&mbmg potymer sorakiitydanic constituents or
car%h%&%éﬂ%@ox\éﬁgﬁﬁ%%nfﬂgm ga\@é%gra@dqg}é%%%%@%g qﬁaq El?eailr(l:cv)v%?ér found in fuel

groups of an
storage tanks is avoided.

‘The constituents of the water-absorbing polymer 110 are chosen from non-naturally
occurring monomers that exhibit a strong negative valence field on exposure to water and a less
strong positive valence field on exposure to an alcohol. The valence 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

zicohiol-blended fuel such as E-85.



10

15

20

25

30

35

35 alcohol-blended fuel such as E-85. 4 WO 2005/089114
PCT/1152005/006866 The cationic and anionic groups can be derived
from non-organic groups that exhibit a negative charge upon exposure to
wwates/egvdia positive charge upon exposure to an alcohol. IPat/isamis/006866
some embodiments, the water-absorbing polymer 110 is derived from

nonnr@aaﬁemdlﬁwmmm@eﬁuH&ﬁ&me@mrﬁdfﬂ@k@&ﬂosg}@@@%ﬁpéﬂhm a
ne %\ ﬁfate sulfate Itéotg te % Ifonates hos honates, rop §

A AsRAT me%@?propenofra%l gﬁengoé Hsapgpiol. Inat
leagicxytic erchddimenrph MW@?IWWMHWOQ@MWMMWM&;d non-
natﬁk‘éﬂjrégﬁﬁwﬂgﬁ&méwﬁf%@%lﬁéﬁ%l|ﬂ&§%§%§§@ﬂe”&9ﬁ9€ecgﬁg$ﬁé@g'%ulfonates

acids, beta ethylenlcally nsaturated mono- carboxycilic acid
phogpin aa&m@ﬁ%amﬂa GRS SR |%05’érd’§%%’f’éhé4ﬁ3}r§?ﬁeﬁﬂ>ﬁcids poly-
aorﬂmaﬁmﬁtﬁﬂjﬂb@aramxyﬂ&lc acidls falpha-ethidenidalystnghtidsatednaric anhydrides,

alpﬁgo rﬁ%iﬁ%%ﬁ%{?ﬁgﬁ@&? J?i‘i’kﬁe%l th%aedm al é'{ sl%;[llilr gy dunsaturated mono-

mon -ca IC an des a- et Ienlcé y Unsaturate

carpFIORy cAfédan %@Wﬁ&a%ﬁ%éa@%@@?ﬁwﬁt@daéld@arbﬁ&wﬁh&mcaﬂy

uns@t!’ihh—}{gdlgﬁ@aﬁfoﬁ?ﬂh@ﬁlﬂfsnQ@Tﬁf%mgﬂmﬂmﬁméﬁ%ﬂﬁ@ﬁﬂw anhydrides,
effec |ve on ex ter dS|m Itaneously

ative charge ur
Do S EHB IS PR HITSE DPOH SHBOLinE s BEoH Bt PTG I gpenaed
car@mlembwmﬂtsnﬁmmﬂmwm mwanmamda@smfomgmbwm&dﬁc&s or any
othdP:CABRISE %ﬁ'&%ﬁi&? kal:ionse 'z&fﬂ'wﬂa&@mg& YIJons. RY % eure to

ions. Additionally or alternatively, the monomers of the water-absor
Walg RSP RO A o HFABTAIROSITG B8RS AGAB SHROSTERLS @apém%n

lonSalsmowautrmmnas,emﬁmd@m;s wm@ama@doalumlmma@ﬂmg polymer 110

m hemistr | rovi r I|nk water- n
er.c erﬂst sseect %ltoxgo ide a.crossed-linked wate ag lgally or

BN t i
e 63 rf mer that is ab 0 ‘absorb water even it an aledho S%’%%vﬁfgntl

ai’feﬁmﬁd@d tEheHBORRINSES 2@ Eigwreepdlesirae saiping tHe ﬁh@mngemammmmsimh as

ma@Reahdanse with.embed 'ﬂ@ﬂ&%@ﬁm@ BRMERLIORS Asshownii B glﬂfﬁu%l ions. The
contaglnated blended fuel 202 is introduced to the filtering media 1

PO EOATRIHA RS BREHASUCTIES 365 SRS aﬁ’éweg%w%eﬁé]&t is able to
abse@riewamtarem\aaIﬁnﬂwbanﬂeﬁdﬁt@mmdahml)hmEmups 206 and alcohol

gro a 190 DIENAES zuqzaalsir a ntal %%glg e
e e e S e T

inveditg-pdrtichesvp. Fr%enﬁe?m@am@at@@mwéﬁw&%@%emﬁmifmﬁfémsthe filtering
medR.900 Wﬁlﬁ%lﬁﬁ&ﬁﬁia%@%l&%@lezwaé@ﬁﬁﬁ%u@&é%c@ﬂa thewna rﬁ@«ieé e., water

Covgjle %wgf c?e) Sucﬁ%é gft) tla"%j e%;é tq}ef gOroups 206 andt 2

alcohol groups ég 20 lpﬁ‘é’élifﬁr?ol&ghrqh% ontaminated
bletfiltdring AEdiBAO8Y A@lthm @@ﬁﬁagnmaséw&[eadwmehaﬁﬁ passesithtiyUughded to
an RSHIERURG DEHIR 10182500 fittering media 100 removes the contaminants (e.g.,
water-alcohol groups 204, the water groups 208 and the particles groups 212) such that
substantiaily only the fuel groups 206 and the alcohol groups 210 of the blended fuel are able to
pass through the filiering media 100.

As the contaminated blended fuel 202 passes through the filiering media 100, the solid
particles 212 are filtered by the particle-removing medium 104. Also, the water-alcohol groups
204 and the water groups 208 are filtered by the water-absorbing structure 102 which comprises
both positive valence groups 110P and negative valence groups 110N,

In this filtering process, the water-alcoho! groups 204 orient themselves and bond to at
least one positive valence group 110P znd 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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30 particles 212 are filtered by the particle-removing medium 104. Also,
the water-alcohol groups 204 and the water groups 208 are filtered by the
water-absorbing structure 102 which comprises both positive valence
wgrouwpest10P and negative valence groups IION. In this filte A0/ pro@Es®s866
the water-alcohol groups 204 orient themselves and bond to at least one

atROSHI¥E VAl BDRE GraY R 1ALP ARt &IeAST AR D EERENV €1 YRIGNGR HOUR ool portion
( lljgﬁl For 35 example, the Watearéggr%on which has a positive val%nce) OF,

PR ARSEAIENBI FSUR 2858 5 WS BOBRIBLA YA &tiracted to and bords with at
leaP O WS20R5/ORE86 Gromttratied tdlandehdndsterithratlast isnemiegative least one

ne Qé@illger\(;’a?e%?;égo&# Q&%Wﬂl'gtﬁ'égs@é‘&%%ﬁa%ﬁl%n@}’ H%g Iﬂ%@ﬁ% DaY teizvi%]}g'l g}fhibited

valence) of each water-alcohol group 204 is attracted to and bonds wit
by resk e oGHRRS SIS IRCE! YOy POV Omeeicham B R g relssopdigid exhibited by
eaohmﬂﬁb " etar@éﬂeahgt@@a megaatizlxamalﬁ%m?e gﬁ%&é@ idd@ﬂglwﬁéﬂ@mh OB6ups 208 are

embodi ts,.the negative,valence fie ibited 5 by each negati ) .
o R T A 0L Ch et hagoine RN EAEEr e eriog medis
10GexHilitend biendet fupicbifivevalengsugrtantialOmmbutiel thatpseales grdupshol groups
210248,a0d water-alcohol groups 208 are effectively held by the

water-absorbing structure 102. After passing through the filtering media

1007 iterclTERGRA RIEPLOR ORESIAAPLUBEaRE AT BTy ¥ oPgterspdance with
emBilonank alttheohgroips 24 6hremamBighfd FjghdiBellbsiraiepassirnpiiad caps 302
S- ion view.of a filter in ageordance with .embodiments.of the
s T S A B R e v
blengid a4 oniah beadliec\er i she sy 303 Fhbeasnd eppRE2 hashainallows filtered

bleRRRMng 134:that allevesgblended fuel to enter the filter 300 and the end

capﬁm as.an opening 316 that allo filé red  blended fuel to exit the

fltor I 0 00 A 8P B 5 o RBRR TR 8 EVIRE REeS08 g e center tube
30qisrforationsi308hT idcmptertib0B0&ist Seasosmate chihp divedfilte rgfinedia media
100\]/1\/%%14&&149%?&Eﬁ’%&ﬁ@&%@?@&h%@ é@ﬁ%gmb@%aan&%eiﬁlpéﬁage%?gaa 100 are

later be described. Both the center tube 306 and the filtering m
secyisg riieBe g BB Saipe 30odhrive PAQ S sdir bhedrid B TR Hiaticohol,

disisineLseivased by water, alcohol, diesel or gasoline. 20 The dashed lines

312, illustrate.the flaw,aof.a blended.fuel such as E-85. thrqu filter
o0 B T R A e e
300endscey BO2hT hEenbrdntetnar Ssifo teetgb threcpatargpitnndtie ohflleps302. The

bleHABERENAMBRESYS thalthe hlanded fusl Mustpass.threual, the el ded fuet

media 100. The filtering media 100 is con;i&ured to filter contaminants

mug prs eI 8E. Biersnordit dan d Mo fledneoRsin e dresonietryt to filter

corfdtetiagts such as particles, water molecules and water-alcohol molecules. As the filtering
media 100 retains water molecules and water-alcohol molecules, the filtering media 100 expands.
Thus, space 318 is provided within the fiiter 300 to allow the filtering media 100 to expand.
After passing though the filtering media 100, the blended fuel enters the inside of the center tube
306 via the perforations 308, The filiered blended fuel exits the filter 300 through the opening
316 of the end tube 314,

Embodiments of the invention are not limited to the filter 300 illustrated in Figure 3.
Rather, the filter 300 illustrates one of many possible embodiments that would force 2 blended
fuel to pass through 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 filiers such as

spin-on filters, mline filters and cartridge filters are intended.
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25 media 100 retains water molecules and water-alcohol molecules, the
filtering media 100 expands. Thus, space 318 is provided within the filter
300 to allow the filtering media 100 to expand. After passing though the
willtziagsmedia 100, the blended fuel enters the inside of the ReEritER2e0IE6866
306 via the perforations 308. The filtered blended fuel exits the filter 300

throu%@wm?f%ﬁ%ﬁ{ﬁb?ﬁms%ﬁ% bfigégmfé}g’ Rl 9% Wordance with
nventon ot Iimite (0] e Tier nnustrated in ki er
oSG 11 5 dBL B TR LERE e B R RO Che Jef i Yol vm. As

shblemdbel fiftee BB pmmmmugmtmﬁh@eﬁﬂﬁglmm@aemﬁwmm filtdd mgnthretube 306 is
suianeed fyelagAssiredXaHeys AL slaesshel 425" ANd &idl8 is the end cap

filters are mtended Iso, various types of filters such as spin-on filters,
3lfine filters and cartridge filters are intended. 6 WO 2005/089114
PCT/M@&@%@Q@&&@ Figuiierd dllusérates aquostien Bkiedfikar300 helgmnce with
ltering watey, in.accordance with e im he.jnvention, .F
e%%nc{/eglencgﬁlt & o0 %aoﬁlco/\glsésrgéw Tie I%%%?%o? %fo}tlw‘r%li{1 oev‘éllr%‘t ?tém hﬁ‘f@ swelled.
TiBB0es artmptise sianessteoth e 808 Hawiing Mfm@ma&@@ﬂwﬁmbemwmb@thm the

1308 dSmesr omededbyhedilleting mediao L0 W ateated ATARGEMER! and presses

3 0. Also shown is the end cap 5 314. Figure 5 illustrates a ortion of the
fist 300 WHEF ATEFG SRR I 2 b rh &2 VPP TS & Rs R3F YRSty described.
Benmatnha I@esimhmv\mattbmdpleétsrem;ﬂblﬁ;aﬁdtmﬁglmedmﬁﬁ&}inﬁpaats 320 to press

a §¥r\{ﬁj l‘%g in L&g%hgr?xﬂg}%?gﬁéqfﬁ{e}‘vﬁsr &ﬁ@e}{v tg ! @%leﬁl Ie§(% and the outer cover or

Water alco olecules) occurs withi e fi terlng me

shipatet2dbs bl strdbtuFb et GO srsWhEi ﬁ]ﬁ@%ﬁ%@aﬁ@z@@ﬁéﬂé’v&m retention that is

m@ﬁ@i%&ﬁ%rl@fé%i@ﬁﬁ@&lﬁﬁfﬁiﬁﬁt&uﬂﬁmﬁfﬁ@@ﬂﬂéﬁ Je%aﬁgam&@mr MRdieBmple, a
ewou escrlbed Because the, mediums 104 gnd 106 a

e XM R LB 50 15 HHERs ChQATE (0 rsidils” fler
enghaimiyet tldive iﬂmpﬁ@@tébewweﬂﬂtbh@fd@mr tube 306 and the outer

coverhlsheath3238) Mo%ségiﬁréﬁﬁ}lﬁlta%&agg ang.ibe E"ée%grﬁ};%ﬂﬁeﬂ;p% ounces

nat?‘le water retention that is significantly greater than existing
fopatériabdoitin PhdreTS B RaT dBRE B & b SebisH é’f%ﬁsl’ﬂjeﬁ‘%@“feﬁﬁé? fuel flow
thewgbadirigat 3etains hpproximatelyrheuncesiof walehardian' Bé&gftitaﬁensed to a

bodi ent et ins roximate one.¢ allon of water. {g {?
Vegjg% é)bs{,Er S a{l Eregﬁgj%;amgfnflg fwa éqr e?%e aénpcﬁl}lox(%a ey 10 are u‘%d within 2

pregetararing? fimerpstinsl preatdi 30U preasstivy Bl rawmesmfv@pemﬁppesmm@sb a user is
abR @Y ERi-fHehiew Jhauab,thaibHer 3R0:ihis:Ranner.conRRINARIHIYE] fuel tank

. is prevented from being dispensed tp a 20 vehicle or to a vehicle's engine.
18 Rf§8“b‘§¥tf’édﬁuﬁ‘@0ﬁ%é aFEtnt OF MEA I SRIAEY Hffrpgparated fuel telates fo an

uneven distribution of alcchol in an alcohol-blended fuel (i.e., the fuel is separating from the
alcohol or vice versa) and phase-separated water relates to water that is unable to be dissolved by
an alcohol-blended fuel (e.g., water in excess of a threshold amount that is dissolvable in the
alcohol-blended fuel becomes phase-separated water).

Figure 6 iliustrates a firel dispensing system 600 in accordance with embodiments of the
invention. As shown in Figure 6, the fuel dispensing system 600 comprises a fuel tank 602 and a
fuel dispenser 610. The fuel dispenser 610 comprises a fuel pump 612 and a filter 614 that uses
the filtering media 100,

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-

7



predetermined time period (e.g., if more than two filter are used within
three months), a user is able to approximate if phase separation of fuel
and/or phase-separation of water within a fuel tank is occurring or is
about to occur. As previously explained, phase-separated fuel relates to
an uneven distribution of alcohol in an alcohol-blended fuel (i.e., the fuel
is separating from the 25 alcohol or vice versa) and phase-separated

walRhislaleR lWaler tB@énﬁéHQaBiﬁs@s%dﬁi\%&%%W flde-separated water can occur

alcohol-blended fuel (e.g., water In excess of a threshold amount that is
withipyibe Skeh Bkif%e alcohol-blended fuel becomes phase-separated water).
Fighirentilleistiated a-fued dispangikgrsystbm 6Ok iinhacograamgemayitheds fuel, a user is

ble @ RRQADENE Qﬁi%‘?t}l@‘@%%zﬁ%go&‘é’&l& FIOWE §is oﬂgﬁs@%w%?@mg;e the fuel

system 600 comprises a fuel tank 602 and a 30 fuel enser 610. The

tank f@ kP e BRoeshiphissy dsaar phmpBie shtca fhﬁéP’G’Iﬁl@chﬁth@e%’“S‘”“ers To
ensurthBafilteringiceastioniQded be-fuahimale 6O containdigheaholshtepdesk itelfuel from the

fuel t&%g@&ho' t?]lenge?% ?}%?ﬁg&g\gﬁgg&ﬁg}elmple el:ggﬁzlgleg 1a§f§'o?’§he filter 614 is

passes, water molecules and SO S

able @oﬁk@mﬁﬁ@%ﬁ@b&iﬂﬁe%@n@éww}éﬁ Hor %Wﬂﬁ%aWahék m@é’lﬁﬁe%oﬂ% In at least

somefE‘ﬁmomﬁlgf@saiH%Qﬁ%%@&@s@@%@@l&ﬂ%ﬁléﬂd@!ﬁﬁ@%@ﬂ@d%ﬁ?&g1&%1 dispenser
610 in th§ i %a% creatin \g ter- 7 alcohol molecules 204. Eventually,
‘B S| gﬁ e-separated water can occur within the

fueltainke $aRe\\ren malehicte? &2 fedid accaricalll ckepcatothervbhidiehol-blended
fuel i %ﬂ&m 80gine)needs fuelanyretis.-ARlada.fil adkighiank %?DETM}@ 630 may be

vehicle 620 by accessing_the fuel dispenser 610. For example, the
drawia i @eza&ﬁtao{h@qt?évla%ssé%élér%ﬂétﬁ%a%e artoTSe Nt Seatich thpfecules 204,

Evenpravidsisfeietioraen ﬁwfrteﬁsp Heee eﬁﬁmedhaﬂéh amebmkeu&mﬂa needivetnk 622.
g‘f&?&%ﬁﬁ% fueh the fus % %e?&%ré%‘?ca% RYmRS A0 %‘?‘]E' from e fUSland water-

rou e filter 6 previously descri erlng meadia

relateﬂotmaﬁéoﬂieéreeame|§2§mef‘ﬂéﬁnﬁé@ %wmﬁmé&@m,%&ﬂﬁ%&lﬁr@é between the
o&@&@pgw@tetﬂﬁ@w melecsies1204: 14 iak laaﬁh RAMEBRROGINICBIR: fh’icles 212,

wate:f Illtg%lig]%les % %t?t:a?eal E?aoh(ng elgffggﬁl Zégco endeg%{;el m the fuel tank

Nnser hn he vehic e 8 tlme pass
622. Watdﬁﬂﬂ@t&@u@@@@@% tgolidiqyangiotenr szaszﬂméa}etmt@rﬁﬂ%atmhet e alcoho -blended

fuel AGRNAlsPbIsNdedy fueh inuthe: vehigle' sfsiel tamk 6ddndeor Bxammie, Watel able to bum

molecules 208 from the atmokfphere 630 may be drawn to the aIcohoI
R R 1 e OB YR 532 R Wb Ao YHTER 8 g damaee
causc wemtualhsrphasendepearated fuel and phase-separated water can occur

wi t
IR e U DR
Eriti

6. R%éréh@ﬁaét%@éﬂ%f Vt%fa@z@ﬂﬁa%%’e@‘f The&are o Félep%‘ééa“ media 100 are
ble RebWeERdREflter water and other particles from alcohol-biended fuel such as E-85. Such filters

fe.g., the filters 614 and 626) may be implemented in the fuel dispenser 610 and/or in a vehicle 620 as
shown. As previously described, the filtering media 100 is designed to be resistant fo biodegradation
caused by bacteria and other life-forms found in water. Thus, fiiters that implement the filtering media
100 are able to retain water for long periods of time without failure. In at least some embodiments, if a
filter absorbs a threshold amount of the water (i.e.. @ maximum water capacity), the filter automatically
stops the flow of fuel even against the force of a fuel pump fe.g., the pump 612 or 624). 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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vehicle's fuel pump 624 and the engine 628. The filtering media 100 is

able to filter solid particles 212, water molecules 208 and water-alcohol

molecules 204 from the alcohol-blended fuel in the fuel tank 622. In at
wizagtsgsmeiembodiments, the filtering occurs as the fuel puBra34opamnpRss

the alcohol-blended fuel from the fuel tank 622 to the engine 628. In this
wiliaNa&iripnane 428118 ableie bums yncentaniinaiedstuel; et operator) to

im rovm erformance and reducin ceurrences of ine damage
3p}%,13 Q&%w%éeg eratur "m‘cf‘]‘:’@]}/orfe vf\%/llat%r ara%ls o?%h‘gfﬁ}ilg% |8?1gérrr§d or 1
abmwmted to the fuel dispensing system 600 |IIustrated in Figure 6.

Rathar, foesygiem:80Q itysl e@&@@é&ﬂ&a%ﬂb@&&ﬁ&%@ WIHCTLUBRIGHIERL of the

0

the filtering media 100 are ab effectively filter water and other

nvgBiRle S oD ER SR SILBIEh de thi BiLing naecRsB 8 O ke & PEteplewit 710 that

coiiiters 14 med6R6)imay befiripletantecbinsthe fueldispensed-d10andéaras B-85.
in a vehicle. as_shown. As iou escriped, the medl

ThiB@ a%?e%flmneg o b Hrsggélaé a?ﬁpp I}‘fblo %Saﬁgt at?g‘r%%:aat&geesd&%) Hb &tia Zahadmo

othehm@m@ifms foungnia Watef it poithad m%@maih@ﬂltbm@ed fuel from

thdnedign kO RIR-aR/8 i&@@%‘ﬂ@@ﬂ@ﬁl%@ﬁ{é@{iﬂ@b timg witheutfalle particles
In at least some embodjments, jf a filter ab?ﬁiegﬁ a threshold amount of

213n e (R ISR AL VPIREI BapEAIA  Hie it A any o fucl. In
sorthe dlobodififuet e tien dgainbitdddréebis fuepdmp (tbeg futhetplm[PB12In such

mBb &Nt e Salah A filer 5%%8%&%%&&&%5%%%&@@@% If the filter

process. ’By tracking the amount of filters that are changed 8
71% 6gS OB SRI BT TYEI S RIDHHE0 6866 W?ﬁ%ﬁ%ﬁ%@@f@ﬂ%é@%ﬁ%ﬂ%ﬁf fuel even

agdimeté kﬁ@@lﬁ‘élbﬁl‘f@@@mﬁﬁ@fﬂ' &n B&B@f&ﬁ@@i’ aker) 461 ap pieXmB }aWMBteft, replace

paratjon of fu ase arafion f water has occurred or
ﬂwp@aut@goé%rt e 1% O%rasgs @ erln ] f?%egegsp 7565 a’%coi%dan he hltering
proyets @ﬂb@umﬁt@ mmWIMS/éntro&heAb@ﬁb\lvhndeé@@ke 7, the filtering

process AR dnolves-aReiahie by K0 et LA eeisig Br&!%st%!? #&trated in

The fuel tank 702 contains an alcohol-blended fuel such as E-85
Figyettab EOB ST IiecBhibReet 'y FhfsresadbePHie, ﬂf&%ﬁ%@f&ﬁm@ the portable
uniiltedngine diantQthHedoperatioy, mpmmip ?s&u% &ﬁdlﬁﬁt@@ﬂtﬁi&l{&mm Hepd@te fuel tank

hol- Iend fuel from ugh the filte
un@lzp F}ﬁh @uffiten%gc?ﬁea la 10015 able to f ter so art e@%og[hfﬁe vf\{/gf fhe filiered
ﬂlcﬁﬁiééewé@%ldﬁ@’vb&téﬁ%ﬁ@%ﬂ%ﬁf@ﬁb@é@@@W%%ﬁh@%ﬁ@ﬁéﬂdm@ﬁ]%ﬁm tank

sgduel. In some embodiments, the alcohol-blended fuel is returned to the fuel

tank 702. In such embodiments, the portable unit 71 erate for a
orockEdi St SRR B tie RS PP U vEsen A ol TsEat Phase-
sepeapacityf during Wperatipnathe diftentéd Abstopertipéeflidw Sfifuel everhe filier 614) of a

fuel dispenser (e.g., the fuel dispenser 610) is replaced more than a threshold amount of times
within a predetermined time period, the filtering process 700 may be used before phase-
separation of fuel or phase-separation of water occurs within a fuel tank. FEven if phase-
separation of fuel or phase-separation of water has occurred within a fuel tank, the fliering
process 700 may be used to remove the contaminant water on~site (the filter 714 may be replaced
several times if needed). Thus, embodiments provide efficient and cost-effective solutions to
filtering water from alcohoi-blended fuels before or afier 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 2 laminated media with non-naturally

occurring mornomers that exhibit a strong negative valence upon exposure to water and less

9
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against the pressure of the pump 712. An operator is then able to turn the

pump 712 off, replace 15 the filter 714, turn the pump 712 on and continue

the filtering process. As shown, the filtering process 700 removes the
woorttarfisidnts from the alcohol-blended fuel. Embodiments 8 #iBstiventis

are not limited to the filtering process 700 illustrated in Figure 7. For
stregapoplivdvaternagiecepobodim elotdolhelpt3p 7 1 Ths segaiaseimpthiicomprises

| I [ , g I ts_ ma rarily .stoye the.
B P s o

(biggl iptie prommiseths dligak Foviorhiendad drctmatie dispensed from a bulk storage

tar@@@hﬁ%;j@nﬁ%ﬂﬁ@ﬂi: f@x:ea m@ﬂchéecgimq%eﬂaﬁ'i@msﬂf@eﬁﬁd?%r%etﬁeeJegﬁ@#él‘Q%ngine. If 2
returned to uel tank_702. In at least some embodiments, the filterin

xS REE Y00 1 A B BB VHE DNESE RSN B i (eeminan block
80phalsebsépiratidriot watterdosmeainplapitenfitter epstedthe dilterifibd) dfpensing

theFuél éﬂ@l{%ﬁ?ﬁnﬁgf EBmithe Hﬁ£ﬁ§9ﬁ@ﬁgy%ogsi§irﬁ%@&%dg%ﬁﬁﬁh&%%minawd

threshold amount of times within a predetermined time per tering
fueh b edudeAipr i He Sy temre iR ke ek 4ABRBIFT 8 IR e consumer's vehicle.
If iph &se-sapay giervDi walietepe puradiithint asflebiakatd Ve Rasenated fuel of the

separation of fuel or. phase-separation of water has gccurred within a_fuel .
S T e RS B R RS SHE LR BEHE i e i o
filtpjederiBrndierydeenard anoray bareplsicadiatise binell §Mtbsitoiebtiediied fuel is

fildBYss 8o %}S@Q{ﬁﬂ@mﬂﬂﬁﬁéﬁ ¢iRBlandicasi-eliective SQLHaNS ha),
rir

filtering wate 8,m alcoho)-blended fuels before or after phase-separation

of fu@%or R4S SHEPRich BrAHtdP obe UL itigive §§Ilﬁﬁiré?f@é°5’ effilg various
enaB@ﬂﬁnmswrdanp&wwhimmméhtmﬂﬁﬁh@mmmnAm&l‘_iﬁw_’idﬁsH@ureesome
apfird3 NGOG H0Q sPmPURSRITRIEANAING.A IR e mad%g%@cﬂgﬁ. For example,

non-naturally 35 occurring monomers that exhibit a strong negative

the,flferiee metih eXpastiidimsfaeiumemesshy MeingomsdisdPianay be used in other
aprBETiHd SRO0 HRIGB 6613 QRYRIBHIMBNVAL AEETHRIRN SXBRSHIE 10RICAMMnded fiel

. (block.802).. The method 800.further compyises _filtering alcqhol-blended ]

g B8 T SRSt B A Bald T REPe e T e g
me@i_ﬂd(ﬂ@ 804bEdr eflestiptly; fietlitetedratuohalbblemdedsfues mmagubi any application
madisRanseddromadk starpge, fankipdheusliank.afaxeh &51&@9&%\/52@01, it i

vehicle's fuel tank to the vehicle's engine. If a 5 threshold amount o er
desi it R WIS pPEdBTErie tharfbtirit eattinerdatermiilt dtfoerntaining the
filiB0f) naltieHob blensedtueb isfilbesatusing. thedo pegnasea lan aittering media
dia,withaut dispensing _the fuel (block.808). For.example, a portable. :
e A e R T Uk et v

integgeR viftbo b elidploieing weimielo antasprstathetooreoiheccelsner sariations and
mo¥eRiglBns.

—
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If the fuel tank is part of a vehicle, a portable unit may pump and. filter
contaminated fuel of the 10 vehicle's fuel tank without dispensing fuel to
the engine. If a threshold amount of water is not filtered within a
predetermined amount of time (determination block 806), alcohol-blended
fuel is filtered using the impregnated laminated media while dispensing
the fuel (block 804). The above discussion is meant to be illustrative of the
principles and various embodiméh8Idithe present invention. Numerous
variations and modifications will become 15 apparent to those skilled in
Lo tAdilirrishesdie amByesclosure is fully appreciated. For example, the
fdt@rmgenﬁedmglﬁiatam, filters that implement the filtering media 100 may
be used Ig%tg[tmar sapplications now known or later developed and are not
|m|ted to filtering alcohol-blended fuel intended for vehicles. Rather, the

fﬁt@mﬁgwm@aawawﬁnféﬁ%ﬁ@.ﬁ%&l@ﬁq@lﬁﬂﬁé PREFAETh i scao apeerial, the

able to eHfectivelblillerwates fkomdalephauanchmay ﬁ@}h&&@fhd\lﬁh@ﬁﬁégatwe valence
appllcatlon 20 that involy lves such a process. As an exam

distillation proce%rs cﬁ‘g’prod1}138fstl;{(ﬁveaf(;:oﬁn‘cf3 itis esﬁ%‘fgstha? algtaéﬁrvlglcﬁ%ﬁnc?J being

presentsirpiger fireal thiceskiivsraderse: Thus, filters containing the filtering

media 100 can be used to remove the water. Also, filters containing the

f| erl media , 10Q are abple to effectively remove water from non-blen
% e R R Ty AL D RGBAHn BTCTENBING SR it
biodegmﬂ:&mrétedotbfembnaéwaﬂl islrtevariations and 25 modifications. 10

CLAIMS 1. A filtering media, comprising: a particle-filtering material; a

second material; and a water-absorbing structure between the
3. pHdkeRe sg ksl dniheTes ot il P Esh skl Re g absorbing
structuisttvgibiansabaseshondefbaldedl@preyislymer having negative valence

monomer groups and positive valence monomer groups, the negative

valence being stronger than the positive valence. 2. The filtering media of
4 climiteiing pesdiaed vladndméprgtivthe sarenassrinene ath crrseiibakedo resist
biodegradation due to life forms found in water. 3. The filtering media of
cﬁ wherel the d al- -vplence qlé/mer enables the wateg absorbin ¢

[FES Bb 2t aﬂm re{"éuﬁ‘ Watdr-BEHaEd FoREGEL S Fhefanhg' @ &P
consistifrgeefi aa@%@lﬂm ﬁiﬁfn@r@hpshbatmmqtfmeuefg rgpsharetexagspddinkets Salfftaemethyl-
propenditeling mediaaheiaimhnherain (he-RAMCMSHITRYAR CRIDNIRAA IRAR! fumaric

. one of agroup ) . . e
acids, maleic anhydrides, fumaric anhydrides, alpha-ethylenically unsaturated mono- carboxycilic acids,

5.

beta-ethylenically unsaturated mono-carboxycilic acids, alpha-ethvienically unsaturated di-carboxycilic
acids, beta-ethylenically unsaturated di-carboxycilic acids, aipha-ethylenically unsaturated mono-
carboxycilic anhydrides, beta-ethylenically unsaturated mono-carboxyeilic anhydrides, alpha-
ethylenically unsaturated di-carboxycilic anhydrides and beta-ethyienically unsaturated di-carboxycilic

anhydrides.

6. The filtering media of claim 1 wherein the monomer groups comprise salts that are selected

from a group of salts consisting of alkali ions, lithium tons, soditm ions and potassium ions.

11



consisting of carboxylate, sulfate, phosphate, sulfonates, phosphonates,
propenoic acids, alpha-methyl- propenoic acids, beta-methyl-propenoic
acids, poly-acrylic acids, acrylic acids, maleic acids, fumaric acids, maleic
anhydrides, fumaric anhydrides, alpha-ethylenically unsaturated mono-
carboxycilic acids, beta-ethylenically unsaturated mono-carboxycilic

7. aﬁﬁg%lﬁmhﬁn%w%p'ngﬁ#ﬁl URsaidiRted %H@E&%?@GH& @Eﬁgﬁse earth metais that are

beta- ethylenlcally unsaturated di-carbgxycilic acids, alpha-ethylenically
selected, fiogh i HEEPbABT A BBKy S Gy trittag 51e- é‘%ﬁ%léﬂfd&ﬁylﬁ%é&ﬁlﬁt@a 1015,
barium oy excaidne xydliomirhydriges, alpha- ethylenically unsaturated
di-carboxycilic anhydrides and beta-ethylenically unsaturated
di-carboxycilic_anhydrides. 6. The filtering media of claim | wherein the
8. nibpbhseprgrotlinsdsihpriserbareinthisaerabroching WORTE GrEh spraartess 2 fiber-
glass meANgishngeakaikaliiansslihiummiensisedium ions and potassium ions. 11
7. The filtering media of claim | wherein the monomer groups comprise
earth metals that are selected from a group of earth metals consisting of
9. maghisitmisdy, cattim!iomsrasristidiarien Siediaiureibifsiomareidrtenpgiecules
and waRHBMRHAN QISoufes THGHT ”&ﬁféﬂ&-ﬁl@éﬁ%ﬁé'@%ﬁo\é@%ﬁjﬁhmﬁ fluids, or combinations
water-absorbing structure further comprises a fiber- glass mattlng
thereofiy pregnated with the dual-valence polymer. 9. The filtering media of claim
1 wherein the filtering media is used to remove water molecules and
10.  WaRbendgskmelecules from alcohol-based fluids, hydrocarbon-based
fluids, or combinations thereof. 10. A filter, comprising: a particle-filtering
AR TR At Hakerial; a water- -absorbing media between the
particle-fijtetindnmied i, an&ﬁa&bs&hm@meﬂmﬁm ehwpdeicbtiarbipgedia and the
media i I%elgn R G e?' eldtyl\é twageltl% % ng CRAP ll r %gfp %ﬁfp@u%h%ienc chemical
ecu 0

substantially retains water mo es and water- molecules within
the filte SAGNOREHNA; BRioseblansidharmiin Fegustole  ikhenrdinvite-fefded molecules
channekngistikichukeislirgelsaliguids enterlng an input of the filter to flow

thr u hthe artlcle fllterln mat |ah d the water- absorb
m S l.l U% O\?’%ﬁrel?l {l a% 13'.;,08 g.f% ibgct uﬁs tﬁntermg an

dual valenmeaﬁﬂ@rﬁit@alt@@nm&sth @em@e@h@gmmﬂ@méhadg@dwatel absorbing

monomg{egi%@@gtﬁg%lyﬂ%pm[}g%éponomer groups, wherein the
negative charge is stronger than the positive charge. 12. The filter of

claim 10 wherein the fluid channeling structure comprises a perforated
11.  eldméhérasicdclaim 10 wherein the dual-valence chemical composition comprises negatively-

charged monomer groups and positively-charged monomer groups, wherein the negative charge is

stronger than the positive charge.
12. The filter of claim 10 wherein the {luid channeling structure comprises a perforated element and
wherein the particle-filtering material, the water-absorbing media, and the second material surround the

perforated element in 2 pleated arrangement.

13. The filter of claim 12 further comprising an outer sheath, wherein the pleated arrangement is

configured to expand between the perforated element and the outer sheath.
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wherein the particle-filtering material, the water-absorbing media, and the
second material surround the perforated element in a pleated
arrangement. 13. The filter of claim 12 further comprising an outer sheath,
wherein the pleated arrangement is configured to expand between the
perforated element and the outer sheath. 12 14. The filter of claim 13
wherein, if the water-absorbing media retains a threshold amount of water

M nloriites shiradhBendE S rstcmier tine peditaa urrigeiiefdamount of water
moleculxpandds anchpréie nisiquress uhiz edkadiguidrireembovirpptidough thevéilteringsurized
liquid ﬁg&%&%@@&@ﬂﬁg@%ﬁ@ime_glg_wherein the fiIt_er is configured for use in

at least one of a fuel dispensing system that dispenses alcohol-blended

fuel, a vehicle that burns alcohol-blended fuel, and a portable unit that
15, filtessineehakdniandectiiekieomd fiaiankedieraleahat Rlendedofuefuel dispensing
e R PR LA 0T M LB e
that filigemadaetinkbienddl sk it r ofushimmkl Ohwhksrdiol thienfifé fis! dpplivdup to eighty-five
percentiy@igarbon-based fluids in which water is a contaminant. 18. A method,

comprising: impregnating a filtering media with a dual-valence polymer

derived from non-naturally occurring monomers that exhibit negative
16.  cRarddésrandipositiveichargts, fitkheiehpiheal neghtivel tharxyéisidane sti@hgerter is a
contamih@R the positive charges to enable substantial retention of water

molecules and water- bonded molecules within the filtering media. 19. The

method of claim 18 further comprising forming a pleated arrangement with

the filtering media and enclosing the pleated arrangement in a space

tween rforated element.and an puter .sheath, the spage.enablin :
7 G S R S S SR D SR R i
a contalyied¥-bonded molecules is retained. 20. The method of claim 18 further
comprising using the filtering media to substantially remove water
oIecHI s and water-bonded molecules from alcohol-based fluids,

hy&’?gtcggb%oﬁp ased fluids, or combinations thereof. 13
impregnating a filtering media with a dual-valence polymer derived from non-naturally

18.

occurring monomers that exhibit negative charges and positive charges, wherein the negative charges
are stronger than the positive charges to enable substantial retention of water molecules and water-

bonded molecules within the filtering media.

19. The method of ciaim 18 further comprising forming a pleated arrangement with the filtering
media and enclosing the pleated arrangement in a space between a perforated element and an outer
sheath, the space enabling the pleated arrangement to expand until a threshold amount of water and

water-bonded molecules is retained.
20, The method of claim 18 further comprising using the filtering media to substantially remove

water molecules and water-bonded moiecules from alcohol-based fluids, hydrocarbon-based fluids, or

combinations thereof.
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