TI TLE: Pol ynmer Conposition and Method for Renoving Contam nates from a

Substrate This application clainms priority under 35 U S. C
119(e) to U.S. Provisional 5Application Serial No. 60/777,266 filed
February 28, 2006. Technical Field I This invention relates to

pol ymer conpositions and to nethods for renpving contam nate materials from
substrates _ysi pg the foregoi ol r _compositions_ The .polymer .
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depoé?ts froma coated surface by n&-ﬂ%—Mayi ng an aqueous di spersion
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steam cleaning, hand brushing, automated brushing, sponge blasting, hot air

25 stripping, dry heat, solvent washing, vacuum cleaning and ultrasonic cleaning.

For example, WO 2005085406 refers to kits, applicators and methods for
treatment of a surface which involve sequential application to a surface of a
hydrogel precursor and a crosslinking component to form a removable hydrogel

30 patch on the surface followed by removal of the patch.



20 There are problens with each of these techniques. The present
i nvention provides a solution to one or nore of these problens. Summary
This invention relates to an aqueous polyner conposition and to filns
formed 25 fromthis aqueous conposition. ®he films may be referred to as
hydr ogel s. The aqueous pol yner conposition nmay be used in nethods for

renovi ng cont ampat rj .fro rates. The aqguequs pal yner .
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agueous poIWr]ﬁJ@Jﬂw thepBUMase-be applied to a contam nated substrate and
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For exanple, liquids which once applied 15 becone radi oactive nay pose
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"painting" a _surface, for exanple, with the 20 aqueous pol ymer conposition

whi ch can ©eidgel apd afyods iRer arrde Ha 9h Beapniint ovs gprekalfdondedfibers.anay

t he fendi ng contam nant offering an increased degree of efficacy, help

prevent the airborne spread of the contam nation, and elim nate the hazards
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rinse solutions. 25The present i nvention may be applicable
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invention relates to a conposition as_clainmed in claiml.

Summary

This invention relates to an agueous polymer composition and to films formed
25 from this aqueous composition. The films may be referred to as hydrogels. The
aqueous polymer composition may be used in methods for removing contaminate

materials from substrates. The aqueous polymer composition comprises: water;

30




In one enbodi nent, the invention relates to a nethod for renoving 5
contam nate material froma substrate, conprising: applying the aqueous
conposition to the substrate in contact gith the contam nate materi al ;
dehydrating the aqueous conposition to forma film the contam nate
material combining with the film and separating the filmfromthe
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20 aqueous polymer composition which can reach into the nooks and crannies and
encapsulate and peel away the offending contaminant offering an increased degree
of efficacy, help prevent the airborne spread of the contamination, and eliminate the
hazards and nuisance of further spread and waste processing of messy detergent
and rinse solutions.

25 The present invention may be applicable to decontamination situations such
as in the field of nuclear medicine where technologists in hospitals or other
treatment facilities deal with radiological decontamination in the course of their work
in and around medicine compounding areas, floors, medical equipment, operating
tables, gurneys, heart stress test rooms, and the like. Similar situations may exist in

30 research laboratories that utilize radioactive materials. The invention may be

applicable to decontamination situations involving radionuclides, bacteria, viruses,



20 brushing, rolling, spraying, spreading, dipping, snearing, and the |ike.
I n one enbodi nent, the aqueous pol yner conposition may conprise a two
conponent reactive coating conposition ere the two conponents are m xed
before application, mxed at the tinme of "application (e.g., during
spraying), or applied as separate coats. The substrate may conprise a
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nore diffetienteleapenémng units including copolyners, terpolynmers, and the
i ke. The polym?:r ngri se one or nore pal ysaccharides. The pol ymer may
u

conprise a m xt Nét@r/ dgﬁ(')f% %4 ifoa damingle. apeBrisingpal fielayenderiyed é@ﬁ%l‘i'}&mr s
d - i des. T gy | .
Dol yrror g egeIRCARASA A feSitiont. ie R IATRF néffif Afin e A A3dcBnd S0
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pol ymer may. conprise gn atactjc polyvinpyl alcohol. These polynmers nmay have
a seff crys%{'Q?T py@ﬁy&%ﬂ‘&%@qorﬁﬂdg Oﬁrﬂ%ﬂé" la¥&fency to exhibit both

internol ecul ar gRGnenbrbodMheRutRE iVEHREBSRRRRfayT] A d(ﬁ% rise
repeating units represented by '_t he [f ormul a ieCF- I_2-ay g% L%I—I%%jﬁbr an ol
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repeating units represented by the fornula -CH2-CH(OCOR)- nmay be in the
range from about 0.5%to about 25% of the repeating units in the pol yner,
and in one enbodi nent 30from about 2 to about 15% of the repeating units.
The ester groups nmay be substituted by acetal dehyde or butyral dehyde
acetal s. The pol yner may conprise a poly(vinyl alcohol/vinyl acetate)
structure. The polynmer may be in the formof a vinyl alcohol copol yner

whi ch al so contains 6 hydroxyl groups in the formof 1,2-glycols, such as
copolymer units derived from 1, 2- di hydroxyet hyl ene. The copol yner nay
contain up to about 20 nole % of such units, and in one enbodinent up to
about 10 nmole % of such units. The polynmer may conprise a copol yner

contai ning vinyl alcohol and/or vinyl 5 acetate repeating units and
repeating units derived fromone or nore of ethylene, propylene, acrylic
acid, nethacrylic acid, acrylam de, nethacryl am de, dinethacryl am de,

hydr oxyet hyl net hacryl ate, nethyl nethacrylate, nethyl acrylate, ethyl
acrylate, vinyl pyrrolidone, hydroxyethylacrylate, allyl alcohol, and the
| i ke. The copolynmer may contain up to about 50 nole % of repeating units
ot her than those of 10 vinyl alcohol or vinyl acetate, and in one

enbodi nent from about Ito about 20 nole % of such repeating units other
than vinyl alcohol or vinyl acetate.




Pol yvi nyl al cohol s that may be used may include those avail abl e under the
tradenanmes Cel vol 523 from Cel anese (MAE85, 000 to 124, 000, 87-89%

hydrol yzed), Celvol 508 from Cel anese ( Mj50,000 to 85,000, 87-89% 15
hydrol yzed), Celvol 325 from Cel anese (MA£85,000 to 130, 000, 98-98.8%
hydrol yzed), Vinol(r) 107 fromAir Products (MA22,000 to 31,000, 98-98.8%
hydr ol yzed), Pol ysci ences 4397 ( MA:25, 000, 98. 5% hydrol yzed), BF 14 from
Chan Chun, Elvanole 90-50 from DuPont and UF-120 from Unitika. O her
producers of polyners that r&yebbeseﬁdtwmofithelnmv:ﬂ gpon Gohsei
(Gohsenole), M ant |'vat 010), \WAcker (Polyvio or the Japanese
producers Kurar )}95 COrgR ﬁ SI'EPWQ the apphcaﬁgn@(\ﬁrdg@r@ﬂu%gs polimerse
vi nyl acet adftp I t
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vi nyl pyrrolidone-vinyl acetate, OE EI el § anhydri de-vinyl acetate. If the
polymer is a copol ymer of vinyl yl pyrrolidone, the
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hydr oxypr o r e d. st hes extrin or
m xt ur & of e b RS ag} Snd LBLR SOSpaaf ot B RafFridte a4 MRk sretng
average noliael ar wei ght of at |east about 10,000 g/mol. The pol ymer may
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conpri se an or ga ound that contain
30 be dehydrated and/or the polymer may be crosslinked to provide the film.

Dehydration may be enhanced using fans, dehumidifiers, a heat source, or a

combination thereof. The contaminate material




30 hydrocarbon |inkage and two or nore functional groups. The sane or
different functional groups nay be used in a single chelating agent. The
functional groups may include =X, -XR -NR2, -NO2 =NR, =NXR =N-R*-XR 8
-N(RFN)a-R, -P(X)XR, -P(X)XR, XR 5wherein Xis O or S, Ris Hor alkyl; R*
is alkylene, and a is a nunber ranging fromzero to about 10.
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10 enbodi nent from about 0.5 to about 2% by weight, and in one enbodi nent
in the range fromabout 1 to about 2% by wei ght. The pol yner
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20 chem cal and bi ol ogi cal toxins. The chel ating agent nmay be used to form
conpl exes with contam nate materials such as netal ions and ot her charged
particles (e.g., heavy netals, radioactive materials, and the |ike) wherein
the resulting conplex may be renoved fromthe substrate with the-pel yner
conposition. The filmmay have a concentration of water in the range from
about 30 to about 97% by weight, and in 25 one enbodi nent from about 50 to
about 95% by weight. As indicated above, this filmmay be referred to as a
hydrogel , and in one enbodi nent a strippable or peel able hydrogel. The film
may have a thickness and tensile strengthysufficient to allowfor it to be
stripped or peeled fromthe substrate. The filmthickness nay be in the
range fron1about 6. 3pm to about 1270pm (from about 0.25 to about 50 nlls)
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The inventive polymer conposition nmay conprise a rapidly depl oyabl e and
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15Exanpl e 3 Ten (10) grans of the PVA identified in Exanple 1 and
75 mM of water are added to a 250 nl beaker with stirring. The beaker is
placed in a silicone oil bath for two hoyrs. The silicone oil bath is at a
tenperature of 96C. The PVA dissolves inthe water. The m xture is then
cooled to roomtenperature. 10 m of sodium 20 dodecyl sulfate solution
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polybutylene glycol, glycerine, or a mixture of two or more thereof. The viscosity
30 stabilizer may comprise a mono or multifunctional hydroxyl compound. These may
include methanol, ethanol, propanol, butanol, ethylene glycol, polyethylene glycol,
propylene glycol, polyethylene glycol, propylene glycol, polypropylene glycol, butane




17 Forrmul ation A is tested on depleted uraniumcontamnation in
field tests to determ ne the decontam nation factor (DF) for the nateri al
on nultiple surfaces. An Eberline E600 neter is used with a 100 cn2 SHP 380
al pha scintillation probe in al pha scaler node for these tests. One mnute
static counts are used. The probe is positioned and a "Sharpie" (pernmanent
marker) is used to draw around the outside of the probe to provide a
reproduci bl e geonetry for subsequent neasurenents. Masking tape is
positioned along the Sharpie lines to define the area to be tested.

Formul ation A is applied over the entire grea with a one-inch foam brush,
and overl apped on the nmasking tape to nmake the resulting filmeasier to
renmove. Thé 10 floor of an area used for nachining depleted uraniumis .
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Hercules, Inc. identified as a polyamide-epichlorohydrin resin), or a mixture of two or
10 more thereof. The neuiron absorber may be used to reduce criticality risk during the
decontamination of fissile materials. The neutron absorber may comprise a
compound which may comprise a boron atom such as sodium tetraborate. The
biacide, viricide-or fungicide may have the capability of killing common biological
warfare agents and other resistant biological contaminates. The biccide, viricide or
15 fungicide may comprise sodium hypochiorite, potassium hypochlorite, pH-amended
sodium hypochlorite, quatermary ammonium chiaride, pH-amended bleach
{Clorox®), CASCAD™ surface decontamination foam (AllenVanguard),
DeconGreen (Edgewood Chemical Biological Center), DioxiGuard (Frontier
Pharmaceutical}, EasyDecon 200 (Envirofoam Technologies), Exterm-6 (ClorDiSys
20 Solutions), HI-Clean 605 (Howard Industries), HM-4100 (Biosafe) KlearWater
(Disinfection Technology), Peridox (Clean Earth Technologies) Seiectrocide
(BioProcess Associates), EasyDECON™ 200 decontamination solution or a mixture
of two or more thereof. Chemical warfare agent neutralizers may comprise
potassium permanganate, potassium peroxydisulfate, potassium peroxymonosuifate
25 (Virkon §®), potassium molybdate, hydrogen peroxide, chloroisocyanuric acid salt,
sodium hypochiorite, potassium hypochlorite, pH-amended sodium hypochlorite,
hydrogen peroxide, oxidants, nucleophiles, hydroxide ions, catalytic enzymes,
organophosphorous acid anhydrolase, o-iodosobenzoate, iodoxybenzoate,
perborate, peracetic acid, m-chloroperoxybenzoic  acid, magnesium
30 monoperoxyphthalate, benzoyl peroxide, hydroperoxy carbonate ions,
polyoxymetalates, quaternary ammonium complexes, Sandia Foam (Sandia
National Laboratories), EasyDECON™ 200 Decontamination Solution, Modec's
Decon Formula (Modec, Inc.) or a mixture of two or more thereof. The humectant
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may comprise polyacrylic acid, polyacrylic acid salt, an acrylic acid copolymer, a
polyacrylic acid salt copolymer, or a mixture of two or more thereof. The
concentration of each of these in the aqueous polymer composition may be up to
about 25% by weight, and in one embodiment up to about 10% by weight.

5 The aqueous polymer compasition may have a broad range of viscosities and
rheological properties which allows the aqueous polymer composition to diffuse into
the substrate (i.e., clean or contaminated substrate) for a relatively deep cleaning,
allow for a variety of application methods including application via brush, roller or
spray equipment, and to allow for a thick enough wet fifm on non-horizontal surfaces

10 to result in a dry film with sufficient strength to allow for removal by peeling or
stripping the film.  The surfactant may be used to control or enhance these
rheological properties. The Brookfield Viscosity of the aqueous polymer
composition may be in the range from about 100 to about 500,000 centipoise, and
in one embodiment in the range from about 200 to about 200,000 centipoise

15 measured at the rpm and spindle appropriate for the sample in the range of 0.3 -60
rpm and spindles 1-4 at 25°C.

When the polymer composition is dehydrated and/or the polymer is
crosslinked, the resulting film composition may encapsulate, entrap, solublize or
emulsify both hydrophobic and hydrophilic material as well as neutralize both

20 chemical and biological toxins. The chelating agent may be used to form complexes
with contaminate materials such as metal ions and other charged particles (e.g.,
heavy metals, radioactive materials, and the like) wherein the resulting complex may
be removed from the substrate with the polymer composition. The film may have a
-concentration of water in the range from about 30 to about 97% by weight, and in

25 one embodiment from about 50 to about 95% by weight. As indicated above, this
film may be referred to as a hydrogel, and in one embodiment a strippable or
peelable hydrogel. The film may have a thickness and tensile strength sufficient to
allow for it to be stripped or peeled from the substrate. The film thickness may be in
the range from about 6.3um to about 1270pm (from about 0.25 to about 50 mils),

30 and in one embodiment from about 12.7um to about 254um (from about 0.5 to
about 10 mils). Upon separating (e.g., stripping or peeling) the film from the
substrate, the contaminate material may be taken up with the film and thereby

removed from the substrate.
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In one embodiment, the polymer composition may be applied to the substrate
using a laminate structure. The laminate structure may comprise a layer of the film
overlying part or all of one side of a release liner. Alternatively, the film layer may be
positioned between two release liners. The film layer may be formed by coating one

5 side of the release liner with the aqueous polymer composition using conventional
techniques (e.g., brushing, roller coating, spraying, and the like) and then
dehydrating the aqueous composition and/or crosslinking the polymer to form the
film layer. If the laminate structure comprises a second release liner, the second
release finer may then be placed over the film layer on the side opposite the first

10 release liner. The film layer may have a thickness in the range from about 25.4um
to about 12700pum (from about 1 to about 500 mils), and in one embodiment from
about 127pm to about 2540um (from about 5 to about 100 mils). The release
liner(s) may comprise a backing liner with a release coating layer applied to the
backing liner. The release coating layer contacts the film layer and is provided to

15 facilitate removal of the release liner from the film layer. The backing liner may be
made of paper, cloth, polymer film, or a combination thereof. The release coating
may comprise any release coating known in the art. These may include silicone
release coatings such as polyorganosiloxanes including polydimethylsiloxanes.
When the laminate structure comprises a release liner on one side of the film layer,

20 the laminate structure may be provided in roll form. The film layer may be applied to
a substrate by contacting the substrate with the film layer, and then removing the
release liner from the film layer. The film layer may be sufficiently tacky to adhere to
the substrate. When the laminate structure comprises a release liner on both sides
of the film layer, the laminate structure may be provided in the form of flat sheets.

25 The film layer may be applied to a substrate by peeling off one of the release liners
from the [aminate structure, contacting the substrate with the film layer, positioning
the film layer on the substrate, and then removing the other release liner from the
film layer.

The substrates that may be treated with the inventive polymer compositions

30 may include human skin and wounds, as well as wood, metal, glass, concrete,
painted surfaces, plastic surfaces, and the like. The substrate may comprise a
porous or non-porous material. The substrate may comprise horizontally aligned
non-porous substrates such as floors, counter tops, table tops, medical equipment,

gurneys, heart stress test room surfaces, toilet seats, as well as complex three




Exanple 7 To Fornulation A is added 0.072 wt % bl ue food coloring (a
product of MCorm ck and Conpany, Inc.) to yield Formulation B. Blue food
coloring is added 5 to inprove the visualization of the wet filmthickness
during application. Fornulation B is tested in a hospital setting to renove
| odi ne-131 (1-131) contam nation used in cancer treatnments. This
formulation is used to decontam nate various areas that are previously
decontami nated with Radiacwa shill but still have unacceptable |evels of
contami nation. Radi acwash-rmis a standard detergent used to decontami nate
10r adi onucl i des used in nuclear medicine.3The renovable contanm nation is
measured before and after decontam nation using Fornulation B. The.rgsuits
are presented in the following table. Activity* Initial Final Activity

Decon . FacCHPeRgieBRbsitheigresTsieh As fzooetsc400is3arsl PEhed types Tfl efU)meA00r
<200 8.0 88irftd¥fructure and the tike. The inventive polymer compositions may be used to

decontaminate buildings, medical facilities and articles of manufacture, buildings
and infrastructure intended for demolition, military assets, airplanes, as well as sﬁip
5 interiors and exteriors of military or civilian ships.

The inventive polymer composition may be used to remove radioactive
contaminants that may be found in or on the exterior of submarines and aircraft
carriers as a result of activities relating to the use of nuclear materials for propulsion
and weaponry. The inventive polymer compositions may be used to decontaminate

10 areas contaminated by spills of toxic chemicals such as wastes containing lead,
cadmium, zinG, mercury, arsenic, and the like. The inventive polymer composition
may be used to decontaminate areas contaminated with chemical warfare agents
such as nerve agents {e.g., Tabun (ethyl- N,N-dimethyl phosphofamicocyanidate),
Sarin (isopropyl methyl phosphorofiuoridate), Soman (1-methyl-2:2-dimethyi propyl

15 methyl phosphorofluoridate), and VX {(ethyl S-2-diisopropylaminoethylmethyi
phosphorothiolate)), and blistering agents (e.g., phosgene, mustard, and the like),
as well as carcinogens, general poisons, and the like. The inventive polymer
compositions may be used to decontaminate biological laboratories and
military/government biological warfare research facilities from contamination ranging

20 from the mundane, such as common bacterial and fungal contamination, to the
extremely hazardous, such as anthrax, HIV and Ebola viruses. The inventive
polymer composition may be used to remove hazardous waste materials from
contaminated substrates. The inventive polymer composition may be used to
decontaminate substrates containing radionuclides used in nuclear medicine. The

25 inventive polymer can be used as a countermeasure to terrorist attacks fo
decontaminate urban infrastructure, military assets, etc. after the detonation of a
radiological dispersal device (RDD) or similar device containing chemical or
biological toxins or warfare agents. The inventive polymer composition may be used
to decontaminate radioactive material in current and previous manufacturing

30 seitings for radiological, chemical and biological weaponry or other products.

The inventive polymer composition may comprise a rapidly deployable and
low-cost chemical biological radionuclide (CBRN) decontamination product requiring
minimal training for application and removal. The polymer composition may be
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A jacketed three-liter reactor equipped with a thernocouple, condenser and
stir notor is charged with 2295.0g of distilled water, 27.0g of DTPA, 27.0g
sodi um dodecyl sulfate, 27.6g of 10 N sodi um hydroxi de, 4.05g of Byk-028
(product of BYK 20 Chem e identified as hydrophobic solids and

pol ysi |l oxanes). The resulting aqueous conposition is agitated until the
salts are dissolved followed by the addition of 405.0g of Celvol 523. The
m xture is heated to 85C and held at 85C for 30 mnutes, then cool ed. The
pH of the mxture is adjusted with the addition of 8.8g of 1 N NaOH to
yi el d an aqueous pol yner conposition having a pH = 5.5. 13.5g of 25

BYK- 345 (a progduct of BYK Chem e identified as pol yethernodified
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crunpl ed i rRYYEEHEPMPGSiaN: May ke iuseddbidecontArmEes tw@%&eﬂsrcggaaéﬂéﬁ}ri&g

surfaces hirgiftary G MaldR e l.ssil.e naterials. Exanple 9

jacketed six-liter redctor eqs\tlj\%“?)é;;gd'h%ﬁ‘tr [ SHrfacssn B inirelring faclities, powerst i r
ptants, shipping and transportation hubs and related transit infrastructure, and the

like.

15 The peelability or strippability of the film may be determined subjectively.
The peelability or strippability from substrates such as tile, Formica, porcelain
chrome, stainless steel, glass, sealed grout, unsealed grout, rubber, leather plastic

painted surfaces, concrete, wood, reactors, storage vessels, and the like may be
very good.

20 Example 1
Fifteen (15) grams of polyvinyl alcohol (PVA) having a molecular weight of
88,000 (supplied by Sigma Aldrich) and 85 ml of water are added to a 250 mi
beaker with stirring. The beaker is heated in a silicone oil bath having a
temperature of 96°C for two hours. The PVA dissolves int the water. The mixture is
25 then cooled to room temperature. 10 mj of sodium dodecyl sulfate solution {10% by
weight in water) and 5 grams of diethylenetriaminepentaacetic acid (DTPA) are
added to the mixture with stirring to provide the desired aqueous polymer
composition. 100 ml of the polymer composition are applied to a surface area of
370 inches® (2387 cm?) using a brush to provide a uniform coating. The coating is
30 left on the substrate for 12 hours ata temperature of 20°C. Water evaporates from

the polymer composition. The resulting film is peeled off and is suitable for
disposal,




motor is charged with 5100g of distilled water, 00.0g of DTPA, 60.0g sodium
dodecyl sulfate, 65.8g of 10 N sodi um hydroxi de, 30g of Byk-028 (a product
of BYK Chem e identified as hydrophobic solids and pol ysil oxanes), and 309
of Byk-080A (a product of BYK Chemie identified as polysil oxane copol yner).
The resulting 20 aqueous conposition is agitated until the salts are

di ssol ved foll owed by the addition of 900.0g of Celvol 523. The mxture is
heated to 85C and held at 85C for 30 minutes, then cooled to yield
Formul ati on D. Fornul ation D has a Brookfield Viscosity of 8560 cps (1 rpm
spindle 3, 25C) and 10,580 cps (10 rpm sgindle 3, 25C). The pHis 5.74.
25Exanpl e 10 A three-liter container is charged with 2539. 7 of
Forrmul ation D. The fornulation-is agitated using a Melton CM 100 di sperser
equi pped with 1.5 inch Cowel s Bl ade ofixempie it a rate of 1000-3000 rpm
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excel | ent encapsul ation of the contam nati on e results are summarl zed
the fol | ow Ki§ WalRre. Thedmpiiyiesis. theerepaled ite soamnternmperatyrem Himilaeks®iiim

Fil myp Cont aeded) daifsty saiafon (1% Yy wERAE MBRAter), 5 grams of DTPA, and 10 m! of
sodium hypochlorite solution (5% by weight in water) are added to the mixture with
stirring to provide the desired aqueous polymer composition. The agqueous polymer
is applied to a substrate using a pump sprayer. The resulting coating is applied
using two-three coats and allowed to dry for one-two hours between coats. The

25 coating is left on the substrate for 12 hours at- 20°C. Water evaporates from the
polymer composition. The resulting film is peeled off and is suitable for disposal.

Example 4

Ten (10) grams of the PVA identified in Example 1 and 75 ml of water are

added to a 250 ml beaker. The resulting mixture is stirred and the beaker is placed

30 in a silicone oil bath for two hours. The silicone oil bath is at a temperature of 96°C.
The PVA dissolves in the water. The mixture is cooled to room temperature. 10 ml

of a solution of sodium dodecy! sulfate (10% by weight in water), 5 grams of DTPA,
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and 10 ml of a solution of potassium peroxymonosulfate (10% by weight in water)
are added to.the mixture with stirring to provide the desired aqueous polymer
composition. The aqueous polymer composition is applied to a substrate using a
pump sprayer. The coating is applied using two-three coats. The coating is dried
5 for one-two hours between coats. The resulting coating is left on the substrate for
12 hours at a temperature of 20°C. Water evaporates from the polymer

composition. The resulting film is peeled off and is suitable for disposal,

Example 5
The aqueous polymer composition disclosed in Example 1 is applied to the
10 sides of a phonograph record using a hand pump sprayer or a fine wide brush. The
resuliing coating is dried for four hours to one day resulting in the formation of a film.
The film is peeled off the record to clean the grooves in the record.

Example 6
A jacketed three-liter reactor equipped with a thermocouple, condenser and
15 stir motor is charged with 2200g of distilled water, 45.90g of DTPA, 6.89g sodium

dodecy! sulfate (SDS) and 65.6g 10 N sodium hydroxide. The resulting agueous
polymer composition is agitated until the salis dissolve. This is followed by the
addition of 344.4g of Celvol 325 (a product of Celanese identified as polyvinyl
alcohol, MW=85,000 to 130,000 g/mol, 98-98.8% hydfolyzed). The mixture is
20 heated to 90°C and held at 80°C for 30 minutes, then cooled to yield Formulation A.
Formulation A has a Brookfield Viscosity of 5100 centipoise (cps) (3 rpm, spindle 3,
25°C) and 5480 cps (30 rpm, spindle 3, 25°C), and pH = 6.39.
Formulation A is applied to steel, aluminum, siate, glass, concrete and
kitchen tile horizontal substrates using a paint brush or paint roller, The resulting
25 films are dried overnight and then peeled off of each substrate. ‘A thin layer of the
substrate is removed when the film is peeled off of concrete. The film is peeled off
of a kitchen tile that has colored blue and red chalk ground into its surface. The
colored chalk is used to simulate particulate contamination. Afterthe film is peeled
from the tile substrate there is no visible chalk on the tile. The chalk side of the
30 peeled film is then rubbed with a white paper towel with no transfer of colored chalk
to the towel showing excellent encapsulation of the chalk in the peeled film.
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Formulation A is tested on depleted uranium contamination in field tests to
determine the decontamination factor (DF) for the material on multiple surfaces. An
Eberline E600 meter is used with a 100 cm? SHP 380 alpha scintillation probe in
alpha scaler mode for these tests. One minute static counts are used. The probe is
positioned and a “Sharpie” (permanent marker) is used to draw around the outside
of the probe fo provide a reproducible geometry for subsequent measurements.
Masking tape is positioned along the Sharpie lines to define the area to be tested.
Formulation A is applied over the entire area with a one-inch foam brush, and
overlapped on the masking tape to make the resulting film easier to remove. The
floor of an area used for machining depleted uranium is decontaminated first by
using tape removal then by using Formulation A. The bare floor initially has a
contamination level of 9,420 cpm/100 cm>. After one tape press removal it is 8,500
cpm/100 cm®.  After a second tape press removal it is 8,800 cpm/100 cm?. After
decontamination with Formulation A the activity is 357cpm/100 cm? for a DF of 24.6
or 96%.

A joint in the concrete is tested where the joint material is the typical felt used
in cold joints. Formulation A is applied into the joint as part of the 100 ¢m? area
covered. The initial activity is 24,400 cpm/100 em>. The post decontamination leve}
is 480 cpm/100 cm? for a DF of 49.9 or 98%.

Additional tests on various substrates are summarized below.

Material | Initial Activity * | Final Activity* Eggt?; Decon %

Floor 1,056 1,345 1.5 31%
Stair tread 5,470 3,440 1.6 37%
Stair tread 5,570 3,680 1.5 34%
Rough wood 102 39 6.0 80%

Planed wood 168 36 4.7 79% .
Oxidized steel 2,640 742 3.6 T2% .
Floor 8,800 357 24.86 96%
Floor joint 24,400 480 49.9 98%
Piexigias 57 24 2.4 58%
Textured 180 63 2.9 65%

concrete block

* counts/minute/100 cm? (cpm/100 cm?)
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Example 7
To Formulation A is added 0.072 wit% blue food coloring (a product of

McCormick and Company, inc.) to yield Formulation B. Blue food coloring is added
to improve the visualization of the wet film thickness during application. Formulation
B is tested in a hospital setting to remove Jodine-131 (1-131) contamination used in
cancer treatments. This formulation is used to decontaminate various areas that
are previously decontaminated with Radiacwash ™ but stili have unacceptable levels
of contamination. Radiacwash™ is a standard detergent used to decontaminate
radionuclides used in nuclear medicine. The removable contamination is measured
before and after decontamination using Formulation B. The resuits are presented in
the following table.

Initial Final Decon
Activity* | Activity* | Factor Decon%

Floor

Tile(A) 2000 <600 3.3 70
Floor

Tile(B) 1600 <200 8.0 88
Sink 1000 <50 20 95
Toilet 140,000 1,500 93 99
* disintegrations/minute (dpm)

Example 8

A jacketed three-liter reactor equipped with a thermocouple, condenser and
stir motor is charged with 2295.0g of distilled water, 27.0g of DTPA, 27.0g sodium
dodecyl sulfate, 27.6g of 10 N sodium hydroxide, 4.05g of Byk-028 (product of BYK
Chemie identified as hydrophobic solids and polysiloxanes). The resulting aqueocus
composition is agitated until the salts are dissolved foliowed by the addition of
405.0g of Celvol 523. The mixture is heated to 85°C and held at 85°C for 30
minutes, then cooled. The pH of the mixture is adjusted with the addition of 8.8g of
1 N NaOH to yield an aqueous polymer composition having a pH =6.5. 13.5g of
BYK-345 (a product of BYK Chemie identified as polyethermodified
dimethyipolysiloxane) and 13.5g of blue food coloring is addid, followed by the
drop-wise addition of 20.3g of BYK-420 (a product of BYK Chemie identified as a

r




150 : I Highest reading In area neasured with a Victoreen 190 Ge ger
Muel | er Detector 2 Determ ned by swiping a 100 cn2 area foll owed by

direct nmeasurenent_o the swipe with a Quantum 5003 Gamma a in part due
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25Exanpl e 11 A jacketed six-liter reactor equipped with a

t hernocoupl e, condenser and stir notor is charged under agitation with
3027g of distilled water, 2018.4g of denatured 21

19

modified urethane) and 20.3g of BYK-425 (a product of BYK Chemie identified as a
urea modified polyurethane). The formulation is dispersed for 15 minutes in aliquots
of 200-250 mli on setting 1 of a Hamilton Beach HMD200 Mixer. 224.0g of distilled
water are then added fo 2876.6g of the combined aliquots to yield Formulation C.
5 Ergonomic testing was performed using Formulation C in a plutonium
finishing plant for decontamination of fissile material processing areas. This testing
focuses on application and removal properties in a non-contaminated stainless steel
glove box used for handling fissile materiais. Surfaces tested included horizontal
and vertical stainiess, rusted and non-rusted carbon steel, Lexan, leather and
10 Hypalon rubber gloves. The application and removal of Formulation G is both
practical and functional on both horizontal and vertical surfaces. The dried film
expands after being crumpled into a ball, reducing criticality concemns when
decontaminating surfaces highly contaminated with fissile materials.
Example 8
15 A jacketed six-liter reactor equipped with a thermocouple, condenser and stir
motor is charged with 5100g of distilled water, 60:09 of DTPA, 60.0g sodium
dodecyl sulfate, 65.8g of 10 N sodium hydroxide, 30g of Byk-028 (a product of BYK
Chemie identified as hydrophobic solids and polysiloxanes), and 30g of Byk-080A (a
product of BYK Chemie identified as polysiloxane copolymer). The resuiting
20 aqueous composition is agitated until the salts are dissolved followed by the addition
of 800.0g of Celvol 523. The mixture is heated to 85°C and held at 85°C for 30
minutes, then coocled to yield Formulation D. Formulation D has a Brookfield
Viscosity of 8560 cps (1 rpm, spindle 3, 25°C) and 10,580 c¢ps (10 rpm, spindle 3,
25°C). The pH is 5.74.
25 Example 10
A three-liter container is charged with 2539.7 of Formulation D. The
formulation is agitated using a Melton CM-100 disperser equipped with 1.5 inch
Cowels Blade operated at a rate of 1000-3000 rpm. 12.60g of BYK-348 (a product
of BYK Chemie identified as polyethermodified dimethyipolysiloxane) are added,
30 followed by the drop-wise addition of 19.0g of BYK-420 over a period of
approximately 10 minutes. The rotation of the Cowles Blade is increased during
addition to maintain a vortex. After the addition is complete, the formulation is




et hanol, 116.0g of DTPA, 17.4g of sodium dodecyl sulfate, 110.2g of 10 N
sodi um hydr oxi de, 8.7g of Byk-028, and 754.0g of Celvol 523, The resulting
aqueous conposition is agitated until the salts are dissolved. This is
foll owed bythe addition of 900.0g of Celvol 523, 29.0g of Byk-345, 29.0g of
Byk 420, and 29.0g Byk 425. 5 The m xture is heated to 82-85C, held for 30
m nutes, and cool ed. 29.0g of blue food coloring and 1.1g of 10N NaOH i s
added to yield Formulation F. Formulation F has a Brookfield Viscosity of
23,940 cps (3 rpm spindle 4, 25C) and 14,150 cps (30 rpm spindle 4, 25C)
and a pH = 5.2. Formulation F was evaluategd along with Fornulation Cin a
pl utonium 10 finishing plant for decontam nation of fissile nateri al
processi ng %feas on tQ&ssane surfaces with simlar results with the
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For mul at i oncentBovmatiat used @ cancer treatments. The removabie contamination on the
surface of various substrates is measured before and afier decontamination with
Formulation E with results showing excellent decontamination. Additionally, the

removable contamination on the top surface and the contact side of the dried peeled

20 film is measured before and after decontamination with results showing excellent
encapsulation of the contamination. The results are summarized in the following
table.

Sf.;rface - Ek-.:fore Trea:tmant Dry Fllm Surizce Dry Film - Contact Slde Surface - After Treatment
Direct Read Swipe® Direet Read’|  Swipe® Direct Read? Swipe? Direct Read? Swipe?
M Betector glm;:; D ! CC;Samrr:I:a2 Gamma Gamma
m etector outer” [GM Detector’| Counter® |GM De 1
Surfage Suneyed {cpm) {cpm) {cpm) {cpm) (cpm) {cpm) (cp:;mr c;;:::;ﬁ
Sink 31000 8415 10000 0 9800/ 29 s600° 7t
Counter 80000 2679 44000 g 26000 2 11000°
Bedside Flaor 30000 53 18000 0 17800 0 A7 (
Bathroom Fioor 2000 124 300 D T 0 123 E
; Highest reading in area measured with a Victoreen 190 Gelger Mueller Detector -
Dstarmined by swiping a 100 cm® area followed by direct measurement of the swi d
swipe with & Quantum 5003 G
®lin part due to background contamination In pipes under the sink and counter. : i - ] .

25 Example 11

A jacketed six-liter reactor equipped with a thermocouple, condenser and stir
motoris charged under agitation with 3027g of distilied water, 201 8.4g of denatured
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ethanol, 116.0g of DTPA, 17.4g of sodium dodecyl sulfate, 1 10.2g of 10 N sodium
hydroxide, 8.7g of Byk-028, and 754.0g of Celvol 523, The resulting aqueous
composition is agitated until the salts are dissolved. This is followed by the addition
of 900.0g of Celvol 523, 29.0g of Byk-345, 29.0g of Byk 420, and 29.0g Byk 425.
The mixture is heated to 82-85°C, held for 30 minutes, and cooled. 29.0g of blue
food coloring and 1.1g of 10 N NaOH is added to yield Formulation F. Formulation
£ has a Brookfield Viscosity of 23,940 cps (3 rpm, spindle 4, 25°C) and 14,150 cps
(30 rpm, spindie 4, 25°C) and a pH = 5.2.

Formulation F was evaiuated along with Formulation C in a plutonium
finishing plant for decontamination of fissile material processing areas on the same
surfaces with similar results with the exception of faster dry times in the strongly
ventilated environment.

Example 12

A jacketed six-liter reactor equipped with a thermocouple, condenser and stir
motor is charged with 5100g of distilled water, 80.0g of DTPA, 60.0g sodium
dodecy! sulfate, 60.0g of 10 N sodium hydroxide and 9.0g of Byk-028. The resulting
aqueous composition is agitated untii the salts are dissolved followed by the addition
of 900.0g of Celvol 523. The mixture is heated to 85°C and held at 85°C for 30
minutes, then cooled to yield a Formulation G. Formulation G has a Brookfield
Viscosity of 13,210 cps (3 rpm, spindle 4, 25°C) and 14,030 cps (30 rpm, spindle 4,
25°C) and a pH of 5.52.

Example 13

To 385.4g of Formulation G are added 218.3g distiled water, 3.50g of Byk-
348, 1.75g of blue food color and 87.5 g of a 14.1wi% pre-gel of Bentone DE (a
product of Elementis Specialties identified as hectorite clay). The pregel is
dispersed in distilled water for 45 minutes at 4000 rpm on a Melton CM-100
disperser equipped with a 1.5 inch Cowels Blade. The mixture is blended to yield
Formulation H. Formulation H has a Brookfield Viscosity of 105,960 cps (3 rpm,
spindle 4, 25°C) and 19,020 cps (30 rpm, spindle 4, 25°C).

Formulation H is tested on a variety of substrates including those commonly
found in hospital rooms and hospital bathrooms including floor tile, Formit;a counter




1.69 5.51
5480 14,030 15,790 14,150 19,02 Thixotropic Index 0.93 0.94 1.26
Vertlcal fil mthlckness (mls)-wet <3.13.0-6.05.7-11.45.7-11.4 12.6-2
Vertical filmthickness (mls)-dry <0.5 <0.5-1.0 1.0-2.0 1.0-2.0
22
tops, porcelain sinks and toilets, chrome fixtures, sealed grout and unsealed grout.
The peelability in each case is very good.
The properties for Formulations A, E, F, G and H are summarized in the
following table.
Formulation A | Formulation G_|_Formulation E | Formulation F | Formulal
Solvent agueous aqueous __agueous water/ethanol aquec
Thixotrope None None Byk 420/42% Byk 420/424 Benton
Low Shear Viscoslity (cps) 5100 13,210 19,860 23,940 1059
High Sear Viscosity (cps) 5480 14,030 15,790 14,150 19,07
Thixotropic index 0.93 0.94 1.6 1.69 5.51
Vertical film thickness (mils)-wet =3.1 3.0-6.0 5.7-11.4 5.7-11.4 12.6-2
[ Vertical film thickness (mils)-dry <0.5 <0.5-1.0 1.0-2.0 1.0-2.0 1.6-3
5
In the foregoing table, the Thixotropic index = Low Shear Viscosity (3 rpm, spindle
4, 25°C) / High Shear Viscosity (30 rpm, spindle 4, 25°C). The Verticat Film
Thickness - Wet = the thickness of the wet film remaining on the vertical surface
after application of an excess off coating estimated from the dry film thickness and
10 the theoretical solids. The Vertical Film Thickness - Dry = the measured fllm

thickness after dehydration.
Example 14
A jacketed six-liter reactor equipped with a thermocouple, condenser and stir
motor is charged with 5100g of distilled water, 60.0g of DTPA, 60.0g of sodium
15 dodecyl sulfate, 60.0g of 10 N sodium hydroxide, and 9.0g of Byk-028. The
resulting aqueous composition is agitated until the salts are dissolved. This is
followed by the addition of 900.0g of Celvol 508 (a product of Celanese identified as
polyvinyl alcohol, MW=50,000 to 85,000, 87-89% hydrolyzed). The mixture is
heated to 85°C and held at 85°C for 30 minutes, then cooled to vield Formulation I.
20 Formulation t has a Brookfield Viscosity of 787 cps (3 rpm, spindle 4, 25°C) and 922
cps (30 rpm, spindle 4, 25°C) with pH = 5.25,
Example 15
A 250ml container is charged under agitation with 172.5g of Formulation I,
1.00g of Byk-348, 1.00g of Byk-080A, 0.50g of blue food color and 25.0g of a
25 14.1wt% pre-gel of Bentone DE (dispersed in distilled water for 45 minutes at 4000
rpm on a Melton CM-100 disperser equipped with 1.5 inch Cowels Blade) to yield
Formulation J. Formulation J is sprayed from a Wagner Power Painter Pro 2400 psi
aifless sprayer to form a coating layer which upon drying becomes a peelable film.




1.5-3 In the foregoing table, the Thixotropic Index = Low Shear Viscosity
(3 rpm spindle 4, 25C) / Hi gh Shear Viscosity (30 rpm spindle 4, 250

The Vertical Film Thickness - Wt = the thickness of the wet filmremaining
on the vertical”'Surface after application of an excess off coating
estimated fromthe dry filmthickness and 10t he theoretical solids. The
Vertical Film Thickness - Dry = the neasured fil mthickness after
dehydration. Exanple 14 A jacketed six-liter reactor equipped with a
t her nocoupl e, condenser and stir nmotor is charged with 5100g of distilled
wat er, 60.0g of DTPA, 60.0g of sodium 152dodecyl sulfate, 60.0g of 10 N
sodi um hydroxi de, and 9.0g of Byk-028. The resulting aqueous conmposition is
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0.035g of Kathon LX to yield Formuiation L, Formulation L is applied to a substrate
20 and dried to form a peelable film.

Example 18
A jacketed three-liter reactor equipped with a thermocouple, condenser and

stir motor is charged with 1700.0g of deionized water, 20.0g of DTPA, 20.0g of

| sodium dodecyl suifate, 10.00g of Byk-028, and 10.00g of Byk-080A. The resuiting

25 aqueous composition is agitated until the salts are dissolved followed by the addition
of 300g of Celvol 523. The mixture is heated to 85°C, held at 85°C for 30 minutes,

and then cooled. 100g of sodium hypochlorite are added and the pH is adjusted to

6.8 with acetic acid or 10 N NaOH. The aqueous composition is then added to a
threeliter container. Under agitation at 1000-3000 rpm with a Melton CM-100

30 disperser equipped with a 1.5 inch Cowels Blade are added 10.80g of BYi-348,
followed by the drop-wise addition of 16.2g of BYK-420 over a period of
approximately 10 minutes. The rotation of the Cowels Blade is increased during




218. 3g of deionized water, 3.50g of Byk-348, 1.75g of blue food color, 87.5
g of a 14. 1wt % pre-gel of Bentone DE (dispersed in distilled water for 45
m nutes at 4000 rpmon a Melton CM 100 dihsperser equipped with a 1.5 inch
Cowel s Bl ade) and 0.035g of Kathon LX to yield Formulation L. Fornulation L
is applied to a substrate 20and dried to forma peelable film Exanple 18
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1. An aqueous conposition which upon dehydrating fornms a strippable film

t he aqueous conposition conprising: water; at |east one water-soluble film
form ng pol ymer conprising vinyl al cohol, repeating units; at |east one
chelating 5 agent; at |east one thixot r23p| c additive; and at |east one
surfactant; the aqueous conposition being capable of forming a wet filmon
a non- hori &y substrate that upon dehydrating forns the strippable film
2. The conpUs-l}-rgr on of claiml wherein the conposition further conprises
10one or nore ps$eudophasiusbuadbinvessitisrhblohgyporpdetiydrating éatins & etrippabl
agents, leyeling agents, defoaners, nPI gnents, dyes or gani ¢ sol vent s
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Chem Gl RS pRUTE, B AESRSEE BN TH L spcrigg

absor ber s, two ~or
claiml oragem &t Baghenel ﬁtnntd’nmppmhgidﬂweland)abmre adebdwfactarit thec agpamist | on

backbone. aFAMRGBRBIASIR GRADIo b foring 3 vt HRETL B ARSI A6 o PR BBt

clai ms 1-3,¥h8uBhPdldfRgRBIME e SRIPRRbREANNY T ophob| c bl ocks and hydrophilic
bl ocks. 6. " The gonp05|t|on of any one of the preceding clains

wherein the 25pol ymer conprises ponV|nyI alcohol a copol yner of vinyl
al cohol, or a xtur t her eof 05|t 0 one.of the
o coadi ng el o e e be eSS atslainl PR m??ﬂﬁom%r@s?’?@a%%%%m ed
by tige forgHbar rrGTBR@bﬂ&b&lasﬁ@ﬁd@i@é@ﬁﬁé@lbgﬁmwhﬂe?s HIHLRABAG adehts, fehEling
formul a - CH2- CH( )- wherein Ris an al kyl grou
agents, defoamers, pigments, dyes, organ[c solvents plasticizers, viscosity
stabilizers, biocides, viricides, fungicides, chemical warfare agent neutralizers,

crosslinkers, humectants, neutron absorbers, or a mixture of two or more thereof.

15 3. The composition of claim 1 or claim 2 wherein the polymer is
biodegradable.
4, The composition of any one of claims 1-3 wherein the polymer

comprises a hydrophobic backbone and hydroxyl groups.
20
5. The composition of any one of claims 1-3 wherein the polymer

comprises hydrophobic blocks and hydrophilic blocks.

8. The composition of any one of the preceding claims wherein the
25 polymer comprises polyvinyl alcohol, a copolymer of vinyl alcohol, or a mixture

thereof.

7. The composition of any one of the preceding claims wherein the
polymer comprises repeating units represented by the formula —CH,-CH(OH)- and
30 repeating units represented by the formula -CH2-CH(OCOR)- wherein R is an alkyl

group.



26 8. The conposition of any one of the preceding clains wherein the
pol ymer conprises vinyl alcohol repeating units and vinyl acetate repeating
units. 9. The conposition of any ane of the preceding clains wherein
t he 5pol yner conprises a copol yner cont§|ning vi nyl al cohol and vi nyl
acetate repeating units and repeating units derived fromone or nore of

et hyl ene, propykene, ryli Ld, AP | rvilaim .

met hacryl am de, b'di neg_ﬂ%c%%ﬂ—'g?ngigée"? %;%‘Frwoéﬁlét fy ﬁea@]ﬁg%g?fl%a%’(lgmne%eﬁem the
met hacr yl apelymeetdoyhpriseswinyl alcatidhyepeatingl wiie, and vinll anstatel regeating units.
hydr oxyet hyl acryl ate, allyl alcohol, or a m xture of two or nore thereof.
10 10. The conposition of any one of the preceding clainms wherein
t he chel ati ng agent ' : ' Qﬁfptﬁ | :

hydr ocar bon IinE'age Zﬁ%%ﬁg?'%n%ﬁg%ﬁ)ng?gona € rg&%éfngfﬁ%ﬁﬁ%ﬂ%ﬁ%gwa}he
groups conpeolysiergoonEises axmpohoherdgntaiding vihRalcohdCand MRyl adétate repedtingXR,
15 -N-(R*NL&- R -P%X%%R, -P.&X%XR, TRXR 20wher ei n: is O or %; Ris Hor
al kyl; R+ PRit$aRd repeating,units derived omene ahmiors of pHens preRyiebeAcyls 11
The conposkgiyon HaRYyiRRNe t i n | M@@rei i

chel at i ngagggt co@}%tri ses!fgt h?lefgﬁetr;?%rrpn[aﬁ@teg't rggﬁtg?%:?g%i , ’ZS&M&%Gw]amlde’

di et hyl enehydraxyeiynethacetate, methy msthadrgdate methy @onylate, ethyi antylats, dinyl

am nopol ycarb lic. agid | uconi ¢ acgid | ycohept gni ¢c_aci d

or ganophos PHERIane. Bidisyetiviaiyiate. Alldlleriial 9 Pibtenetiig Srapore theaofr e of
two @r nore thereof 12. The conposition of any one of the preceding clains
wherein the 30surfactant has a hydrophilic |ipophilic balance in the range
from0.01 to 1810. The cargpositien cdrggvs Phe oif 16F Rriegeding elpinsaviprettietiieng

cl ai ms wherein,.fhe f Al e ' - '

a1 iyl ar y1 scre By B, rhAe< a3 SaBlofahe; BobRAGt AT VESramen
copol ymer s|iskayges arsd e at pkefimctishalgyroepsahe functional groups comprising one or

more of =X, —XR, —NR;, —NO: =NR, =NXR, =N—R*—XR,

15
"‘|N_(R*|T|)3_R, —I|°(X)XR, —|F’(X)XR,
R R R XR

20 wherein: X is O or §; R is H or alkyl; R* is alkylene; and a is a number ranging from

zero to about 10.

11.  The composition of any one of the preceding claims wherein the

chelating agent comprises ethylenediaminetetraacetic acid,

25 diethylenetriaminepentaacetic acid, citric acid, peptide, amino acid,

aminopolycarboxylic acid, gluconic acid, glucoheptonic acid, organophosphonate,
bisphosphonate, inorganic polyphosphate, or a mixture of two or more thereof.

12. The composition of any one of the preceding claims wherein the

30 surfactant has a hydrophilic lipophilic balance in the range from 0.01 to 18.

13. The composition of any one of the preceding claims wherein the
surfactant comprises one or more alkanolamines, alkylarylsulfonates, amine oxides,

poly(oxyalkylene) compounds, block copolymers comprising alkylene oxide repeat




27 units, carboxyl ated al cohol ethoxyl ates, ethoxylated al cohol s,

et hoxyl ated al kyl phenol s, ethoxylated am nes and am des, ethoxylated fatty
acids, ethoxylated fatty esters and oilsz,7 fatty esters, fatty acid am des,
gl ycerol esters, glycol esters, sorbitan’esters, imdazoline derivatives,

l ecithin and derivatives, lignin and derivatives, 5 nonoglycerides and

derivative | f 4 vak.i

pr opoxyl at galt%ngér’gtﬁ ﬁ@%ﬁog{& Z&(?%é atwgs or gﬁfaﬁ%(g%gc%ﬁ%l %%P@%teeﬁoﬁﬁ‘}"

sor bi t an dphénels] sthexylated asinessdret smidet, diroxyrited Bty aidd, @tlw(y(wtedlfwol S
or ethoxyl at ed gl@&ggol S, . or fatté esters,, sul fonates of dodec and tridecyl

benzenes ofS{EEH % Ay RBteas datk%aciH asaides, @mﬁrokeﬁtw@saweqﬂ@&ie& sQFeitan
derivativeggtdd i ﬁ'ﬁi@&olﬂ{e %ﬁ%er\%]sl%&ﬂﬁﬁ%cﬁ k!:bh@gtngeg;qt fin ga;ndaﬁgwat the§, Of

two or nore the conmposition o e preceding
cl ai 58 \A,henmnoglymendes aadﬂanVatweErpmle&msuIknmtesrphaaplyatesstefrsaad elerivatives,

tylt th b i t th f. 1 15.. A
e hou 1 or Pramd RN i Sl Bied Jhtr aaids ph RIcNGlor AR Phesplsy iSSTRIEAN
appl yi ng tHénﬁé’t%@,u%uﬁﬂf%oéétb'r@%n@fdé\*’%tﬂ@@ Qulfé}bé'dfsaiéoﬂéist& ét*h%x?lﬂﬁ% rate

in contact wth the contam nate material; 20d ehydrating the aqueous
conposi t i oalcobotseenfatly estars, sullenates efrdasiecy! and Hidesy! kendsings og candénsece

! emvi oo DEABARlAS HBalrblalin.; SMosUEaRERRLPRY Gesvatives dffecs ATddRE (he

aqueQus COBBAsénd SMfGHic akld, @Re rafxterealftWolor Moledthbhgofsubst rat e; dehydrating
t he aqueous conposition to forma film depositing a contam nate nateri al

in or onthe film and separating the filmfromthe substrate.
14. The composition of any one of the preceding claims wherein the

surfactant comprises sodium laury! sulfonate, cetyltrimethyl ammonium bromide, or
a mixture thereof.
15
15. A method for removing contaminate material from a substrate,
comprising:
applying the aqueous composition of any one of claims 1-14 to the substrate
in contact with the contaminate material;
20 dehydrating the agueous composition to form a film, the contaminate material
combining with the film; and
separating the film from the substrate.

16. A method for removing contaminate material from a substrate,
25 comprising:

applying the agueous composition of any one of claims 1-14 to the substrate;

dehydrating the aqueous composition to form a film;

depositing a contaminate material in or on the film; and

separating the film from the substrate.



