MAR 2006 SUPERABSORBENT- HYDROPHOBI C POLYMER TWO- PHASE COMPOSI TI ONS RELATED
APPLI CATI ONS Thi s application clains 4lhe benefit of U S. Provisional
Application No. 60/316,992, filed Septenber 4, 2001, the enrtiMs Hekchi ngs
of which are incorporated 5 herein by reference. BACKGROUND OF THE
| NVENTI ON Pol yneric materials are often converted into useful objects with

pre- determ ned, tAFEEAHERANT GHRRORNERS SOLBIRR: CeuEEASE, COMRARIFE®YSUr i ng such

objects typically involve first providing a | ow viscosity conposition that
is formed into the 10 desired shape and then increasing the viscosity of the

conposi tion to @ ATEDAPPEICATRONS This typically involves providing a
| iquid conposition, transformng into the desired shape, and converting
into a solid. There Hiieapplicatieh claims the bemedit of UtShiPsovigional gspliciion Ne.anpl e,

the liquid conposition can _he a solution of the palyneric 6 material
di ssol ved in arP%1$:I% @6‘11 SH‘F’“%PT R08k, sheomtire teachings of which asedngreparatedi ¢ 15

material; th QNROSI LI I.s transformed froma liquid into a solid by
evapor ati on %f %ﬁnﬁﬁ’éﬁ ®ol vent or water. Alternativel y, a liquid,

reactive nonomeric and or oligoneric polyner conmposition is forned into the
desired shape and then transforned into a solid by a chem cal reaction. In
anot her vari at iBACKGSROUNR:OFCTHE NYVENTIONN i s heated in order to transform

it into aliquid and, then.cooled after 20 being for | nto the desired
shape. These manut AR RAGS SRS Sher oo ted aiRGHER0 APIRES WlHIER B c
described in grd%?ér&"inﬁhﬁbé-di %J%&%&@&rmc i ?u&ﬁrd?:iéc?s“ of a
sol vent (water or an ofganic sol vent roma conposition IS tIne tonsum ng

and therefore nepitallcinodivedrstprovidingariow visbositywontpesition shatisfordepngitiet  on
tenmperature and hum dity and +involves | oss of volune and thus shrinkage of

the 25 conpbsidepised shape and thepdnareasinsdheviseasity ohthe comppgition tosmpintain theki ng.
Mb , sol vent ' t S. ENVi. .. heal th and .saf et
Vasues. A ¢ houdtenspespEang fyBlvEs PRl RS ia80 Tt SeliRmiae ] B¢ ©'Y
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problens, these materials are generally toxic and often contain reactive
functionaliti eaqmmglﬁmmgnpbogymmtc@mposp@ucmbqasﬂutm ofdbe pelymgtiat es, and

the like. Cure of filleR&ofvedlif TR ofEhticXoveEN s A8 alficoud Allptin of the paliinaie &
15 material; the composition is transformed from a liquid into a solid by evaporation of
an organic solvent or water. Alternatively, a liquid, reactive monomeric and or
oligomeric polymer composition is formed into the desired shape and then
transformed into a solid by a chemical reaction. In another variation, a polymeric
| composition is heated in order to transform it into a liquid and then cooled after
20 being formed into the desired shape. These manufacturing processes all have
shortcomings, which are described in greater detail in the following paragraphs.
Evaporation of a solvent (water or an organic solvent) from a composition is
time consuming and therefore restricted to thin layers. This process is also dependent
on temperature and humidity and involves loss of volume and thus shrinkage of the
25 composition that can be severe enough that it results in cracking. Moreover, solvent
evaporation presents environmental and health and safety issues. Although
polymeric compositions processed as a monomeric and or oligomeric compositions
are not sensitive to shrinkage and cracking problems, these materials are generally
toxic and often contain reactive functionalities, including isocyannates, epoxides,

30 amines, acrylates, and the like. Cure of these systems may be exothermic and the



-2 heat generated often has undesirable effects. Polyneric conpositions
processed by heat also do not have the | evel of shrinkage problens as the
organi ¢ solvent and water-based materials and are relatively_nogmtfxi C-
However, heat sensitive materials can not be processed by thi§qﬂ@éﬁ@. Al so,
there is a risk of injury in processifg 5 polyneric materials with heat.
Therefore, the devel opnent of new conpositions which can be shaped into
desired f or niseatigtrievated biien hisomdesirabileoeffebtal Pobuhesio campositions grasessad byt he nore
ts for. consymer and indystrial use.

ef ficient nuf acture of i nproved | e

SUMVRY OF Theat elRRpoERevEghs levalal SHERKassaoTIennas irarest spVER i as o
conposi tions X S RaTlpate %Im
particles ar‘évg%??é%rdvn\fnﬁ gd’:&;ﬁggg@#ﬁ%ﬁ@ %Kg%ﬁdég%‘{%q%ave ahgg | scover ed
that these ceifipRsibkiphstesded by thifRiBansINAlgoiehers i LEsk sBiajey i proeedsings. For

exanpl e, articles having desired, three- dinensional shapes and coatings,
seal ant s, 5 adpelymede majentals withbeatcan be readily 15 prepared fromthese

sccompany the. nandBEE S el BR Rt GFESY FoRPORI THOtIEh A OF HABR igy
et hods i S04 s ndl Y afBfemenARRCGRVBIIESE Y ARH bbinit BR¥Rbrd 1o Phase

conposi tions, preparing these co sition two conponent
systens f or efficipdmangfattiesef iappas dbjeisfon tensdinet hadddoiteiabuse. Al so
di scl osed are coatings, 20 sealants, adhesives, profiles, waterstops and
articles conprising these conpositions. One enbodi nent of the present-

I nvention is ldd a hydrophobi c pol ynmer phase and a
wat er - swol | eﬁﬂmg{ﬁgﬁ?ﬁmwmase. Anot her enbodi nent of the
present ppventi onfikas dow HRkh Rind FASDY¥GwoTBBseAdimposiiing bfd HPmed whefiD| ded,
ej ected, three-dinensional article. The coating, adhesive, 25 seal ant,

pr;)fi | e, }Nﬁt ull(?oupemnls?ms thydrophqhﬁpfismar?gﬁdmmjme{{b&ﬁm” phase and a
wat er - swol | en _desi ccan se,, or, rnatively, a water swollen

euper absor berpersTyRRs. ARsicais ke Als SEROERHEH hte SRPISTITEAEVS nvent | on
Is atw co ! : g&a‘g i Vgl%rm{" _

hydr ophobi cn%%;ig%rqﬁf)ﬁ‘g‘g‘?sg‘ﬁ%’eé’?‘g teré' ggr %&E%F@é%ﬁis%éggi}a or Sié'ﬁc%’r{g{ﬁ%yner
phase. The f dinsénsivnajshapsstandcoatingzdakintadifesivee wdisrstoppbabberepdilyner, and

t he second conponent c&rrpri ses t he superabsorbent
prepared from these compositions using processes that overcome many of the

problems that accompany the manufacture of such items from polymer compositions
by methods disclosed in the prior art. Based on these results, novel two-phase
compositions, methods of preparing these compositions and two component systems
for preparing these compositions are disclosed herein. Also disclosed are coatings,

20 sealants, adhesives, profiles, waterstops and articles comprising these compositions.

One embodiment of the present invention is a composition comprising a
hydrophobic polymer phase and a water-swollen superabsorbent polymer phase.

Another embodiment of the present invention is 2 coating, adhesive, sealant,
waterstop or a molded, ejected, three-dimensional article. The coating, adhesive,

25  sealant, profile, waterstop or article comprises a hydrophobic polymer phase and a
water-swollen desiccant phase, or, alternatively, a water swollen superabsorbent
polymer phase.

Another embodiment of the present invention is a two component system for
preparing a composition comprising a hydrophobic polymer phase and a water-

30  swollen superabsorbent polymer phase. The first component is an emulsion of the
hydrophobic polymer, and the second component comprises the superabsorbent

polymer. The first and second cornponents form the composition when mixed.



pol ynmer. The first and second conponents formthe conposition when m xed. -3
MAR 2006 Yet another enbodi nent of the invention is an aqueous enul sion
conprising a hydrophobic polynmer and a pol ynmer whi ch becones ’s@b@ﬁzwgorbent
or which significantly increases its c%pacity to absorb water when acid or
base functional groups thereon are neutralized to formsalt or ionic
functional groups oYetanether pmbalimentrefithe invention iadh aguesus elnulsionmoripeising a

t hreshol d temperature..Th H and/ o te ture of the enulsiqn, prior to
effecting cur é&‘y °@WE¥FR°§>&5%%@%’8?WW@§£§WM§ 2’%1’5‘9%“’%6?1‘ such that
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i nventi on can ghsupsrth@rese drementalized to fogmi dadt op b Ambtioral floapa btwherstheh t hat
10 the pol ymer becones,. suger absor bing or such that the polynmer significantly

i ncreases Ji t ferapgasye is adi Ye Qibalew avaneshokd temperaturp cEhepih anddér t he
present invention is a t hod, of pr.eparifg.a conpositj conprising, a

hydr ophobi ¢ p&)ﬁ%ﬁﬁ’ﬁﬁgﬁeﬁ}k&o ngf:%’sm R CUTE, @9@5@%%"@?&%@’99@? phase.
The met hod cogpsd e b t 12 TR 'rt-%ﬁ)ﬁm nt is an
enul si on of t%gééﬁé]gs?ophob?%a%\cﬁhy?r% angﬁéh%b%ggg%\%réd@&ﬁrms ent g nprises the
super absor beninqgredspdiby altving the pHhertempiratirerefthe efnulsivn. Phessmpositivtgnfiden is a

conposition prepared by the_ methods described above. The conpositions of
the present | BURSARY BRCIIORCARDE prepared by aduisting hsptband/ordempemptupiughdbat o

Lo Fapi di o Oor SHCRAEe: Blechcd SpeBltGRARES sun IR e SBHR2 b B8cafin) BrealR '
into a solidijgkapisasiabesb waterend use wi thout the need to remove the

wat er, even for hick profiles. Water is retained, at least initially, in
the conversion of t¥e anpder embosdimpatfthepresant tnvantin is @ metindd ofipaepsrisgaat i on

froma liquid. into.a solid.na ceur,i.n 25 mnutes or even seconds. Anot her
key feature i?@P@Slﬁgﬁicamfpgﬁépgﬁﬁﬂl%mcP%gfﬂcégﬁﬂsf’ﬂﬁéﬁw ‘QWQ@P}Q wi th
little or no BEAl-IGQARRDb #hs@ Oehelrh&tRod &&tﬁpﬁae&aiﬂagavo EOEPAR. 968 and
articles are relatively safe to prepare because organi ¢ solvehts and toxic
reacti ve dienifisstroosponeuttis as emulsionaditixt lpsirephebipapolymedrlagd thetsecemdd in their

preparation. Moreover, theg at£e i nherepntly ii repr oof because of the presence
of compongent compriscs the superabsoroent polymer,

Yet another embodiment of the present invention is a composition prepared
by the methods described above.
The compositions of the present invention have many advantages compared
20 with polymeric compositions prepared by other processes. A major advantage is the
ability to rapidly process a liquid composition comprising an aqueous dispersion into
a solid shape desired for end use without the need to remove the water, even for
thick profiles. Water is retained, at least initially, in the conversion of the liquid

composition into a solid. The transformation from a liquid into a solid may occur in

1~
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minutes or even seconds. Another key feature is the rapid transformation from a
liquid to a solid with little or no heat generation. In addition, the disclosed

compositions and articles are relatively safe to prepare because organic solvents and

toxic reactive chemistries such as isocyannates are generally not used in their
preparation. Moreover, they are inherently fireproof because of the presence of

30 hydrated or absorbed water. Thick single layer coatings and articles can be produced
with little or no shrinkage, at least initially, upon cure. In addition, there is no need |

to evaporate water or solvents when preparing the disclosed compositions, th ereby



30 hydrated or absorbed water. Thick single |ayer coatings and articles can
be produced wth little or no shrinkage, at least initially, upon cure. In
addition, there is no need to evaporate water or solvents mhen.prﬁfﬁring

t he di scl osed conpositions, thereby -4 MAR 2006 sinplifying t he 4 MAR 2006
manuf acturing process and reducing e. Finished goods can also be _
manuf actured in _processes that require little or no heat. BRI EF DESCRI PTI ON
OF THE DRAWSWEGB the manufaciurinepypenss subuelugng wastepBinishied goers qaRAlsHr esent

i nvention 1 5.C risi.n i r I.c pol yner phase 12 and a
di screet wa&ésrqla%%flﬁe %%@éﬂ%@@ﬁﬁ%ﬁﬁ%@ﬁ%@%ﬁ%ﬁ%ﬁe 14. Figure 2 is a

di agram showi ng a conposition of the present invention 16 conprising a
cont i nuous hydrophobi ¢ pol yner phase 20 and a continuous water- swollen

super absor beSRIFHBESCRIPTION R THEDRAVINGH e di agrans illustrating the
Flgure 5a depi ct SHERES LR ABSamGHO VR RAPRONATH of g JRoRek SHveRian 88 o 1 roi
conmponentz co | S an..enul si f K ic 1 ticles 35 in
nat or and® & RTRAs ARkt BorobloiE B HRate 1P g FRIsaBR A2 D |

37. Figure 3RvdiRRisaherabiifbé® pBRfiet pRisealft er the superabsorbent 15 particles
37 have begun to absorb water and thereby increase their volune at the

expense of the coRiguredissa diggrem showyirgseconipusitiophfdimizsent frleptien 16arti cl es
35 have begun to, nove closer together. Figure 3C depicts the conposition
after the SARRTIAGF FEHITUGRT ksr@@ybm%g Phpse e & SOTIONLWEISET 1 he

wat er and t r ' neparticles 35 have coal esced into a

cont i nuous Eﬁg@!&s@ﬁgﬁ%ﬁ?@gkﬁ%‘éiﬁ are diagrans illustrating the curing
process psed to PFRRRkSA-8C0HROGR 08 Siektratine the SR brode¥iel @lpidpeafe oi | is
present in the second conposition. Figure 4A depicts the conposition fornmed
i medi at el y thécomppsiiongofihe present inveniomdhgure c3nﬁp£dpsdtng:eammﬂhgnéwmd

hyd hobi ¢ .pol ticl ' t d. . t I Si
Cper Bbsor bR RGNS g dst Aot s R RS a g GBS0 Py RFORRRET O o5 41
are di sper seghi{fhef ?@gé‘lﬁyggﬁw%ﬁﬁﬁi Diechi® cRRPAGRE co id Qipefibefibehs and the

super absor bent™ par les 43 are dispersed in the oll" phase.” Figure 4B
depi cts t he polytoer partitiee’7.tRigurs 3Batepirsnthb eoppsition afterthe sdperabsorbénhave

15 particles 37 have begun to absorb water and thereby increase their volume at the

-

expense of the continuous aqueous phase. The hydrophobic polymer particles 35
have begun to move closer together. Figure 3C depicts the cc;mposition after the
superabsorbent particles 37 have absorbed all or most of the water and the
hydrophobic polymer particles 35 have coalesced into a continuous phase.

20 Figures 4A-4D are diagrams illustrating the curing process used to prepare
compositions of the present invention when oil is present in the second composition.
Figure 4A depicts the composition formed immediately after mixing a first
component comprising an emulsion of hydrophobic polymer particles 41 in water
and a second component comprising superabsorbent polymer particles 43. The

25 hydrophobic polymer particles 41 are dispersed in the aqueous phase of the polymer
emulsion droplets and the superabsorbent particles 43 are dispersed in the oil phase.
Figure 4B depicts the mixture after the superabsorbent particles polymer 43 have
begun to absorb water and have increased in volume at the expense of the aqueous
phase of the polymer emulsion and the hydrophobic polymer particies in the polymer

30 emulsion droplets have come closer together and into contact with the oil/water

interface. Figure 4C depicts the composition after the hydrophobic polymer particies



begun to absorb water and have increased in volunme at the expense of the
aqueous phase of the polynmer emul sion and the hydrophobic polyqqﬁFﬁﬁm}icles
in the polynmer 30 enul sion droplets have cone cl oser together and $

contact with the oillwater interface.*?igure 4C depicts the conposition
after the hydrophobic polynmer particles MAR 2006 -5 41 have begun to absorb
oi | and i ncr e4% avebegynipabsarb ol and igesease imyolame abibe exmense of thewilaBesor bent
particles 43 t he
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a two conpgnent system, The first cgrrponent 2 I's an aqueous emul sion of a
hydr ophobi & p&ioghelthe ot aad thresuperabseroent pRjEIce hts ebspbed aljof mast ef thel| at e
superabsorbengvap lymer. 10 Figure 6 is a diagramwhich illustrates a two
conmponent systerﬁ' The first conponent 17 is an emnul sion of a hydrophobic
pol ymer particles B{Ar@Bds i BkoreGAitd il atvo E8mpsnait Oftge faful si on of
a superabsorbent polyner particles 21. The superabSorbent pol yner particles
absorb wat er whreponsntisan apwons emulsionpifa hyfropheohic polynies 6add thetseconrduch t hat

t he superabsorbent polymer, is not neutraglized 15 Figure 7 is a diagram
illustrating ?W%ﬂﬁ%ﬁéﬁw@‘éﬂlmPéﬂt onent 22 is an aqueous

enul si on hydr op ' ' ‘%E?% ymer
particl esq96. The g%‘é%%@%%?%%#%@#ﬁ%r é%@%%@%ﬁ@%ﬁ?@%ﬂg&n
neutral i zed apsimpéeenp 7 & ard dituios e adiydiopBebié Solgttietpirtitles ¥TA ahd e t he
super absorbent polyner is not neutralized. The second conponent is a

sol ution for s&oadcomphnant ifiés prppiconsamilsion of & supssshsatbentpaiguennarticles t he
super absor ben lymer. . Fiqure.8 is a diagramil|lugtrating. a,t copponent
syotem The. f Pofbe'EBrabsrhebt s iviuer daftss BNE0 e S Bevelydd kOB RE
pol ymer parti ; SECH [ 1S hSRRhE of
superabsorbentsf%%]]%%g?gg%{%?i@%lses S%Fﬁgﬁéﬁgﬁﬁ%l%gﬁgg 91s adgital

m croscopild i mage Biguze ¢ anpdimgtanmiilusiratinige tpoessponenteestémoThe fise | i ght

ortions of the inmage indicate discrete ter swll en
P compone%t 22 1s an agueous emulselon o?ﬁydropho‘ﬁ% po?ymer particles 24 and

superabsorbent polymer particles 26. The superabsorbent polymer 26 absorbs water
only when neutralized and the pH of the dispersion 22 is adjusted such that the
superabsorbent polymer is not neutralized. The second component is a solution for

20  adjusting the pH of the first component to neutralize the superabsorbent polymer.

Figure 8 isa diagram illustrating a two component system. The first
component 23 is an aqueous emulsion of hydrophobic polymer particles 29 and the
second component 25 is a dispersion of superabsorbent polymer particles 31 in oil
27.

25 Figure 9 is a digital microscopic image of 2 composition of the present
invention. The light portions of the image indicate discrete water swollen
superabsorbent polymer phase; and the dark portions indicate a continuous oil
swollen hydrophobic polymer phase.

Figure 10 is a graph showing the amount of water in cm® absorbed by a

30 composition of the present invention over time in days while being immersed in

water. The composition had been pre-dried to drive off water in the “as made”



super absor bent pol yner phase; and the dark portions indicate a continuous
oil swollen hydrophobic pol yner phase. Figure 10 is a graph show ng the
amount of water in cnB absorbed by a 30 conposition of the Presenk 2006

i nvention over time in days while bei%g imersed in water. The conposition
had been pre-dried to drive off water™n the "as made" 1 MAR 2006 -6
conposition. The graph shows the absorption of water by five specinmens H1
t hrough H 5 SQIRRIIHON ke gEaph shews Biebsorptiomof wetenby fye BN OF THE

| NVENTI ON " Phase!, 4 0, qUS i of a conposition that has uniform
5 physi cal a@?uﬁ?e%%c%&pﬁgﬁfl es.&%ﬁéc’g@?’g&at phase" is a honbgeneous

portion of a conposition that has uniform physical and chem cal properties
where there is not connecti vi t{bbet ween all elenents of the portion. Thus,

a conposi t i ORETAILEDRESCBIRTIONOFMHE INYENTQYN of the sane discrete phase

that are physical |y, ispl ated fromeach.other by a.continuous.. 10 phase.

" Cont i nuous phase"y]?3§°alsﬁd}96‘§’§ﬁﬁmpﬁg?%%%CBF%HSIE‘BHE%PP? BTt has

uni f or m phys| ) erties where there is connectivity between
2 B eaf i s Brorgii

all elenen ydr ophobi ¢ pol ymer" is a polymer with a

wat er sol ubility FDywefeef plge Sk hbmarenédus pefiogdf a composition th@hast han 5 grans
of a hydrophobi c polymer can dissolve when placed in 95 grans of water.

" Hydr ophobi cupérymphysisabanet chemice! propsorties avhsre theneds notcpaneativity belwernahobi c

olymer. "Wat.er swol l.en erabsor bent polyner phase" is a phasge conprisin
D e o B AR ool o EeRevo SRR RRgoisr 121 "
10% of viei ghfhe safile d6HLO thggﬁgﬁicmbﬁtearﬁ?m éaa:rbtﬁwg & t@uous

hydr ophobi ¢ polymer particles an aqueous medium A "su sor bent
pol ymer " 10 s phaseoss-|i nked hydrophilic polymer which can absorb at | east

100% of its weight_in.water. Nany superabsorbent pol yners, used 25 herein can
absorb greater aWGW@WR%ﬁs@rlsaEth‘F‘)?ge&?oqsé?ﬁg’co Pi‘yﬁé‘g’oﬁ ht in

uniform physical and chemical properties where there is connectivity between all
elements of the portion.

A “hydrophobic polymer” is a polymer with a water solubility lower than 5%

—
L

of its weight, e.g., no more than 5 grams of a hydrophobic polymer can dissolve
when placed in 95 grams of water.
“Hydrophobic polymer phase” is a phase comprising a coalesced
_ hydrophobic polymer.
‘“Water swollen superabsorbent polymer phase” is a phase comprising a
20  superabsorbent polymer which has absorbed water, typically at least 10% of weight.

A “hydrophobic polymer emulsion” is an emulsion of hydrophobic polymer
particles in an aqueous medium.

A “superabsorbent polymer” is a cross-linked hydrophilic polymer which can
absorb at least 100% of its weight in water. Many superabsorbent polymers used
herein can absorb greater amounts of water, e.g., at least 5 times their weight in
water, often at least 20 times their weight in water, and in some cases, at least 100
times their weight in water, in some cases up to 1000 times their weight in water.

A “desiccant” 1s an inorganic material that reacts with water, absorbs water
or adsorbs water; as described above for a superabsorbent polymer, or a combination
30 thereof. A desiccant typically can absorb or react with water corresponding to at
least 10% of its weight, preferably at least 50% of its weight, and more preferably at
least 100% and, in some cases, at least 200% of its weight.



water, often at least 20 times.their weight in water, and in sonme case
| east 100 tinmes their weight in water, in sone cases up to 10Q0; @ their
weight in water. A "desiccant” is an in@rganic material that reacts mn?

wat er, absorbs water or adsorbs water, as described above for a
super absor bent poly
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30

composition through adie,

“Coating” is a composition that is applied to a surface of a subsirate to act as
a covering for the surface.

“Adhesive” is a compoéition that is applied to two or more substrates to bond
the substrates to one another.

“Sealant” is a composition that is applied to two or more substrates to form a
seal between the substrates. -

One embodiment of the present invention is a composition comprising a

is a

hydrophobic polymeric phase and a water-swollen superabsorbent polymer phase. In

a preferred embodiment, the hydrophobic polymer phase is present in an amount no
less than 30% (preferably no less than 60%) by weight of the total composition and
in an amount no more than 99% (preferably no more than 90%) by weight of the
total composition; the water-swollen superabsorbent polymer phase is present in an
amount no less than 1% (preferably no less than 10%) by weight of the total
composition and in an amount no more than 70% @mfwably no more than 40%) by
weight of the total composition; and the superabsorbent polymer is present in an
amount no less than 0.1% (preferably no less than 2.0%) by weight of the water-



hydr ophobi ¢ pol yneri c phase and a water-swol | en superabsorbent pol yner
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two phase composition.

In one aspect, the mixture does not begin to cure until there is an initiating or

“triggening™ event. Specifically, certain polymers which otherwise absorb little or no

20  water become superabsorbent as a result of the triggering event. Other polymers
which are superabsorbent can substantially increase their capacity to absorb water
(e.g., increase their capacity to absorb water at least two fold, preferably at least five
fold and more preferably at least ten fold) as a result of a triggering event. A
triggering event can be a temperature change or pH adjustment, which thereby

25 initiates the cure process. A polymer which has been “triggered” to become
superabsorbent or a superabsorbent polymer which has been “triggered” to
significantly increase its capacity to absorb water is said to be “water-swellable” and
becomes water-swollen. Prior to “triggering”, such polymers are said to be “pre-
water swollen”. A pre-twater swollen polymer thus either does not superabsorb until

30 triggered or is significantly below its water absorbing capacity (e.g., at least two fold
below its capacity, preferably at least five fold and more preferably at least ten fold)
unti] triggered.



(e.g., increase their capacity to absorb water at |least two fold, preferably
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triggering event. A triggering event cgn be a tenperature changeMidr 20

adj ust ment, whi ch thereby 25 initiates the cure process. A polyner which has

been "triggered" to_becone erabsorb r .a.su sor bent | ymer which
has been g'?ri gger edPopFery q] q“ﬁé‘?‘ﬁ%&ﬁﬁggﬁég ?Ptf”(')gﬁ‘f%orb wat er
is said to be wwakghsottiRlcaplchty sfgaﬂs G RERas e@@ﬁaraﬁrgghjlﬁﬂﬁu?mc&aewter

"triggering", such polyners are said to be "pre- wa A pre-water
swol | en pol yneinsphbie polyhens compsising tacid fmetiaba grénpsisuch asrioxyliganidsckndr i s

significantly below its water abs rbjng capacity (e.g., at least two fold
below its capaE"P faP%“é’é‘gl FoNRs SP‘&EFWEMM ably at

e bon: bonchap e &Sﬁ@?s et o Spfland e MRt Sctnli

significantly bé}?abi@ﬁ%én a&a@f b&eﬁﬂm@ﬁhﬂ?&eﬁﬁf&ndxﬁ%i&@?%h@éfm‘t@%&jhktﬁige

pol ymers conpri sing acid functional groups such as carboxylic aci'ds and
pol yners conpr freipihutisnffidient ecidon besefimationalgroupsase trensformed intoisaltsor These 5

pol ymers become superabsqrbent, or, significantly incre I r water
absorbing cap¥t¢ ‘E}’W%‘Haﬁﬁ‘f that the, E@ g’ %‘i‘%‘f"f“?’r"é‘é’g‘]ﬁé" H.gﬁf"ﬁa?ﬁ zed, which
refers to adjugj, M&Fg th L groups
are transforned |ntothFPs or %on?g&cg%pcggﬁ%l?&% aiﬂi@gol 9$re§rlres becone
wat er - swel 118bl aeutehieed\arid-becsne|anitnid; similadjy, thahmmssreMaﬁxﬁt)mﬂpdlmcimnhl onal
groups |ncreases as th‘mﬂﬁ]roups are 10 neutralized and becone anionic;

simlarly, the bagi¢ Binctiopal BEWPS incpeages a5 he GraVRS aff Rentralized @dfhﬂﬁ@mﬁémufgroups
these pot yrrer s (st Bollid & ireise B3R BRER ForhRaidtils e poliR ' ",

neutralized prp@heitflieedibricy tdoibiding With tHe'firkt comppantnAlteribiialy) @id vel v, the
pol ymer is neutralized after caonbining the first and second cor{ﬁonent S.
t

Wai ting 15 unt pelyset smephelized wfisneambiniag tefingeandisscons romponents. (Waitipg | yrer

can be adv a i a ri nd can
be further qﬁanﬁ’b@ﬁ%‘%ﬁ‘? :%néﬁgaﬁ%}@w{ r ans“%ﬁzt gi&e p(gyéﬂea%a& b&agg%gt%usa,
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require triggering events before absorbing water or which significantly

i ncrease t hei r examnle, teanspartedndivided g megsuride prion tojinjigiatiegithe gnrng process.
Superabsorbent polymers which require triggering events before absorbing water or

which significantly increase their water absorbing capacity when “triggered” are

20 discussed in greater detail below.

Changing the temperature is a trigger for other types of superabsorbents. For
example, polymers such as N-isopropyl acrylamide absorb more water at
temperatures below 37° C then above this temperature. Thus, this superasbsorbent can
be mixed with a hydrophobic polymer emulsion at temperatures above 37° C without

25 “cure” occurring. When the temperature is lowered, greater swelling of the
superabsorbent occurs and the cure process is initiated. Temperature triggered
polymers comprising N-isopropylacrylamide are made by Jartherm Industries Inc. of
Newark, N.J. and are available under the tradename JARTHERM. These polymers
have transition temperatures in the range of 20° C to 40° C.

30 The product of this process can have one of several morphologies. For
example, the composition can have a continuous phase compriging a hydrophobic
polymer and a discreet phase comprising a water-swollen superabsorbent polymer.
This morphology is illustrated in Figure 1. As the percentage by weight of the
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I's a continuous”phase o _
polymer and a discrect phase of water-swollen superabsorbent polymer. This process

is depicted in Figures 4A-4D.
When oil is present, the hydrophobic polymer is present in an amount no less
20 than 1% (preferably no less than 30%) by weight of the hydrophobic polymer phase

and in an amount no more than 100%.

In another option, the mixture formed from the combination of the first and
second components additionally comprises an agent suitable for cross-linking the
hydrophobic polymer. In one example, the cross-linking agent is an ingredient of the

25  first component and is dispersed or dissoived in the aqueous phase. In another
example, the cross-linking agent is an ingredient of the second component and is
dispersed or dissolved when oil is present or simply mixed with the superabsorbent
polymer when oil is absent. Alternatively, the cross-linking agent can be contained
in another component that does not contain an oil, a superabsorbent, or a polymer

30 emulsion and which is mixed with the first and second components as part of the
curing process. The cross-linking agent can also cross-link the oil or the combination
of the oil and the hydrophobic polymer. The cross-linking agent can also cross-link
the superabsorbent polymer. -
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In one option, the first component is an emulsion of a hydrophobic polymer

and the second component is a dry particulate superabsorbent polymer, The pH of
the emulsion of the hydrophobic polymer is configured such that the superabsorbent

20  will absorb water when the two components are mixed. This two component system
is depicted in Figure 5.

In a second option, the first component is an aqueous emulsion of a
hydrophobic polymer and the second component is an aqueous emulsion of 2
superabsorbent polymer. The pH of the agueous emulsion or dispersion of

25 superabsorbent polymer is such that the particles absorb little or no water, i.e., is
non-superabsorbing, or such that the water absorbing capacity of the polymer is
significantly below its capacity. The pH of both components is configured so that the .
superabsorbent particles are neutralized and become “superabsorbent” when the two
components are mixed or become significantly more absorbent when the two

30 components are mixed. This two component system is depicted in Figure 6.

In another option, the first component is an emulsion of a hydrophobic
polymer and a polymer which becomes superabsorbent when neutralized or which
significantly increases its water absorbing capacity when neutralized. The pH of the
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polymer emulsion or a mixture of an oil and a superabsorbent.

Optionally, the articles of the present invention comprise a desiccant in place
of or in addition to the superabsorbent polymer. A “desiccant” is a material which
20 absorbs water, adsorbs water, or reacts with water. Suitable desiccants include
inorganic compounds which react with water or absorb water such as calcium oxide,
Portland Cement, magnesium oxide, hydranlic cements, high alumina cement,
magnesium oxychloride , cement, calcium sulphate, magnesium sulfate, sodium

sulfate, sodium silicate [Na,Si0,], magnesium phosphate, aluminum phosphate,

RS
A

calcium chloride, silica gel, zeolites, alumina and mixtures thereof.

A superabsorbent polymer is generally a cross-linked, hydrophilic polymer.
Typically, the pore size of a superabsorbent polymer, which is controlled by the
extent of cross-linking and the level of water absorption, is selected to be less than
the size of the hydrophobic polymer particies so that water but not the hydrophobic
30 particles are absorbed in the cure process. In some aspects, however, some
hydrophobic polymer polymer particles may be taken up by the superabsorbent
polymer. The superabsorbent polymer can be anionic, i.e., comprises polymerized

monomers with an anionic or acidic group, cationic, i.e., comprises polymerized



pol ymer particles absorb water when the two conponents are m xed or
significantly increases its capacity to absorb water. This two conponent
systemis depicted in Figure 8. In another option, the first conpdiieliftis a
m xture of an aqueous emul sion of 15 -43hydrophobi ¢ pol ymer and an oil
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pol yacrylic aci
comprising acidic or basic fumctional groups. Alkali metal salts are preferred for acid

functional polymers.
Preferred superabsorbent polymers include maleic anhydride/vinyl ether
20 copolymer, poly(acrylic acid), copolymers of poly{acrylic acid), poly(methacrylic
. acid), copolymers of poly(methacrylic acid), starch modified polyacrylic acid (e.g.,
starch containing grafted side chains of 2-propenamide-co-2-propenoic acid) and
alkali metal salts of the foregoing polymers.
As discussed above, certain polymers become superabsorbing or significantly
25 increase their capacity to ahsorb water when neutralized. Thus, the polymer is not
superabsorbent or is significantly below its water absorbing capacity when immersed
in aqueous solution unless the pH is already at or is adjusted to a level at which the
polymer is neutralized. For example, polymers and copolymers of acrylic acid,
maleic anhydride (e.g., a maleic anhydride/vinyl ether copolymer), starch modified
30 polyacrylic acid absorb significantly less water in strongly acidic solutions than in
basic solutions, but become significantly more absorbent as the acidic solution is

basified. Similarly, polymers and copolymers with amine polymers absorb



al kali metal salts thereof, poly(starch nodified acrylic acid al kali netal
salt), hydrolyzed polyacrylonitrile and alkali netal salts thereof

pol y(hydrol yzed 10 polyacrylonitrile alkali nmetal salt), pol yviénP%R WPk ohol
acrylic acid alkali netal salt), sg 4S t hereof and m xtures thereof. O her
options for the superabsorbent material include poly(acrylic acid alkali
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containing grafted side chains of 2-propenam de-co-2-propenoic acid) and
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significantly less water in_strongly basic solutions, but beconme_ nore
si gni fi cantpolyursthgaesapebviwhdenechirdeppelyvinybehleridm vinyl eldprde-visglidgee al so

ted . hunb f t b t at . t ai
Ferper atur LIS RS lters PR BE B R PG b PO AT Rg BuprfifEd, "
t enper at ur agrfRdsOMhPénévidyiize@RBopokyiess, PBRREHA chlofide PVC) (and co and
terpolymers thereof), styrene-butadiene rubber (SBR), styrene-butadiene block

copolymers (SBS), styrene-isoprene-styrene copolymers (SIS), styrene-
ethylenebutylene-styrene block copolymers (SEBS) and mixtures thereof, Also

20 suitable are emulsions of reactive oligomers including epoxy resin emulsions,
polyurethane emulsions, emulsions of unsaturated polyesters, emulsions of amine
flmc.tional resins, isocyannate emulsions, emulsions of carboxylic acid functional
resins, emulsions of vinyl functional resins, emulsions of hydroxy functional resins,

and emulsions of acrylate and methacrylate functional resins.
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Preferred hydrophobic polymers include natural rubber, SBR and acrylics.
Asphalt emulsions and coal tar emulsions can also be used, optionally in
combination with a synthetic polymer emulsion. Preferred synthetic polymer
emulsions for use with asphalt emulsions include SBR, SBS, natural rubber,
isoprene, chloroprene, and butadiene. The hydrophobic polymer emulsion may also
30 be a biopolymer emulsion like a protein emulsion or a lipid emulsion.

The polymers listed above can be prepared with other co-monomers that
provide for other types of reactive functionality that can react with agents present in

the composition, e.g., cross-linking agents which can act to cross-link the polymer,
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Puncti onal Ty Thetfcutfe FRAGFBI kA0 pes kaBectleppbhas SmRediohEn o 5.
cross-1inki ng paedbs pivid BihdellofrGbbdr thepéifdfter Hpik)! 118 19 20,9 FRE (ZnO)J0.MR 2006
-15 Exanpl es of r eac?l ve functional groups include vinyl, epoxy, nercaptan,
amne, | socyakARLZIR)amed] fo A phRARBER N ther knownalashiziig agmts andior
acryloyl. packages are believed to be suitable for use in the invention. See e.g., U.S. Pat. No.
5,159,980, assigned to Halliburton, the entire teachings of which are incorporated
20  herein by reference.
Polymers comprising carboxylic acid functional groups, such as carboxylated
SBR and many acrylic polymers, are most corﬁmonly cured with metal oxides such
as zinc oxide and the like. Chloroprene can also be cured with zinc oxide.
As noted above, the choice of cross-linking agent and the amount used
25 depends on the functional groups present in the polymer and the end use of the
resulting composition. For example, 1,w-diaminoalkanes can be used to cross-link
polymers with electrophilic groups such as isocyanates and epoxides. 1,0-
Dihalokanes can be used to cross-link polymers with nucleophilic groups such as
sulfhydryls, amines, hydroxyls. Many other suitable cross-linking groups are known
30 to oneor ordinary skill in the art, who will be able to select appropriate groups along
with conditions and quantities for effecting the cross-linking reaction.
Oils that are suitable for use in preparing the disclosed composition swell

and/or dissolve the hydrophobic polymer of the polymeric emulsion of the first
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conposition swell fe O} : ' : ymeric
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are substantially free of cement and/or other inorganic desiccants, particularly when

the superabsorbent polymer is cationic. In addition, the disclosed compositions are
substantially free of bodily fluids. “Substantially free” means at least 99% by weight

20 fiee, preferably at least 99.9% by weight free and more preferably 100% free. Thus,

| the present invention does not encompass the compositions formed when wound
exuents are absorbed by hydrogel-containing bandages after being applied to
wounds.

The disclosed compositions, as noted earlier, are particularly useful in the

25 manufacture of articles, profiles, sealants, adhesives, and coatings which have a
decorative and/or functional purpose. Articles, profiles, sealants, adhesives, and
coatings manufactured from the disclosed compositions have many advantages over
articles, profiles, adhesives, sealants, and coatings of the prior art that are
manufactured from polymeric material. An important advantage of these

30 compositions is the ability to rapidly process with little or no exotherm a lignid
composition comprising an agqueous dispersion int_o a solid shape desired for end use
without the need to remove the water. Water is retained, at least initially, in the

conversion of the liquid composition into a solid. This feature allows for the rapid
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thermoplastics. For transfer molding or compression molding, prepregs of extrusion
20 compound, bulk moiding compound or sheet molding compound prepared from the
disclosed compositions, as described below, can be used.

For injection, transfer, or compression molding, a molding compound is
produced first as a separate operation. A pelletized form of the molding compound is
generally required for injection molding. Prepregs, much larger pieces of the
molding compound, are generally required for transfer and compression molding. To
produce molding compounds by extrusion compounding with the disclosed methods,
a twin screw extruder is typically used. Ingredients can be added to one or more
ports. The ingredients can be added as two or more streams (components) into the
extruder. Mixing, absorption of water by the superabsorbent polymer (except when
30 foaming is desired), coalescence of the hydrophobic polymer, and oil absorption (if

an oil is used) is generally, although not necessarily completely, effected in the
extruder. Cross-linking (if a cross-linking agent is used) generally occurs in the
molding operation. The composition can then be extruded through a die at the end of



w thout the need to renove the water. Water is retained, at least initially,
in the conversion of the liquid conposition into a solid. This feature
allows for the rapid -17 - ; MAR 2006 transformation froma Ii_quirb'@ t2® a
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pre-pregs and then to be compression or transfer molded. Effecting complete water
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absorption by the superabsorbent polymer, coalescence, and oil absorption (if an oil
1 used) n the mixing process-can result in compounds that are too stiff. Therefore, it

20 - may be desirable to effect only partial or no water absorption by the superabsorbent
polymer, partial or no coalescence, and partial or no oil absorption (if an oil is used)
in the mixing process. Instead, these cure mechanisms preferably occur during the
molding process. Other alternatives to prepare a moldable mixture include the use of
high levels of oil, e.g., a reactive oil. Cross-linking is generally effected in the

25 transfer or compression molding operation.

Sheet molding compound (SMC) is anoth'er fiber reinforced molding
compound. Sheet molding compound comprises the same basic ingredients as BMC,
but the manufacturing process is different. All ingredients except the chopped fiber
are mixed and coated onto a web, for example, a release lineror a beltin a

30 continuous coating operation. The coating can be applied by any suitable method, as
described below. Chapped fiber is metered onto the coated web and embedd ed into
the compound. Another layer of the compound can optionally be raetered onto the



extruder. M xing, absorption of water by the superabsorbent polynmer (except
when 30 foam ng is desired), coal escence of the hydrophobic polynmer, and oil
absorption (if an oil is used) is genefg@lly, although not necessariRy00b
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‘the 25 transfer or conpression nol ding operation.
mixer and the profile may be formed with an extruder.

The disclosed compositions are also particularly useful as coatings. The
coating can be applied to a surface or to a web to prepare a pdlymeric film, sheet,
20 fabric and the like. Suitable webs include paper, plastic film, inorganic fabric,
polymeric fabric and a casting belt. When used as a coating, the composition can be
applied by brush, roller, squeegee, trowel, a knife over roll coater, a roll coater,
gravure coater, wire wound rod or as a single component spray or a two component
spray. In many applications it is desirable to reduce the amount of time between
25 mixing and application. For this purpose, a static two component mixer can feed the
two components directly onto a surface, roll or wire wound rod type coater. For
example, a twin screw 'extruder can be used to both mix and coat, thereby drastically
minimizing the time from mixing to coating.
When used as coatings, the quantities of each ingredient is as described
30 above. Zero, one or more of the optional ingredients, including an o0il, can be
present. Advantageously, the disclosed compositions can be used as a coating for

waterproofing applications. Waterproofing compositions are described below.



Sheet nol di ng conpound (SMC) is another fiber reinforced nolding conpound
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optionally e = T QE%?EQ]Q Sithsf g ﬁl%fsi enbed it.
The corrpounggailtg?gtt éhgg%?ﬁr?%#&@pﬂ%%g@n raﬁscﬁpgﬁw nofl de cY%Q’corrpressi on
nol ded. Opt iseaRinksy absofisendy, visdr pemasableembmnbranes, dushidigngumatceiald dnd inol di ng

processes described above. For exanple, foam ng occurs when the vol ume of
uncur ed nol diosmetiss, foedandssustained delivery xghicles fqrm%mmmqake Fhs iggredient

Vapori zati on_of ter induced. by .heat om t he exot herm of curi ¥ vacuum
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cross-linked'in hot air 15 or in some heated |liquid nmediumsuch as water,
gl ycol , or aiarbomratomspn theaster cempinent aremheientlypresore senbiiive ang naogyons .

Al ternatively, co di.n y he done in a bat.ch I Xe nd the . profile may
be formed w%ﬂ%ﬁ%@ﬁWﬁﬁd’%ﬁ@@%?&ﬁ@%ﬁgﬂgﬁpg&gciﬂsg’“é?’%b“ﬁ:‘ Fcularly
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conponent

A pressure sensitive adhesive comprising the disclosed compositions is
typically prepared from an elastomer emulsion, a tackifier emulsion and pure
plasticizer, although the plasticizer can optionally be used as an emulsion as well.

20 The tackifiers and plasticizers should be compatible with the rubber that is selected.
Suitable tackifiers include emulsions of asphalt, coal tar, aliphatic hydrocarbons,
aromatic hvdrocarbons, polyterpenes, coumarone-indene resins and the like; suitable
plasticizers include emulsions or pure forms of parafinnic oils, naphthenic oils,
aromatic oils, liquid polyesters, liquid polybutenes and the like.

23 For pressure sensitive adhesives based on isoprene, butadiene, SBR, butyl
rubber, polyisobutylené and chloroprene, the hydrophobic polymer phase cornprises
the hydrophobic polymer, the tackifier, and the oil. The weight fraction of
hydrophobic polymer in the hydrophobic polymer phase is 20% to 90% by weight;
the weight fraction of tackifier in the hydrophobic polymer phase is 10% to 75% by

30 weight; the weight fraction of oil in the hydrophobic polymer phase is 0% to 50% by
weight. The quantities of the other ingredients are as described above

For pressure sensitive adbesives based on acrylics the hydrophobic polymer
phase comprises the hydrophobic polymer and oil. The preferred weight fraction of



spray. In many applications it is desirable to reduce the anmount of tine

between 25 m xi ng and application. For this purpose, a static_tﬁ/\ﬂm:mnponent

m xer can feed the two conponents directly onto a surface, rol1"or wWre

wound rod type coater. For exanple, aZlwin screw extruder can be used to

both m x and coat, thereby drasticall mnimzing the time frommxing to
1

coating. Wen the bicipohyeer phassds 65 Yorte A 8% dritveight.as

described 30 ve. Zero. ne or..ore..of the optiqgnal ingredients
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absor bents, 3v 1S an SuMsieN o1 ag ohastamper mizediwith jap
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properties. Uses for the disclosed conpositions and preparative processes
t heref or are deseckidnether exaynpletthe fitkt tomporiont ioun emhisionusarprizingdhgr essur e

sensitive adhesive, the disclosed c osifjion typically conprises, an

el astoner, a t@agemeLAd %ﬁ'&néﬁ' @F m@ﬁ&@dﬁ@w cergpepenpis thegry solid
"plasticizeg") I | t kS fayr or
nore car bo%36 at%er“%g gfﬂﬁ‘ W%@@%‘%ﬂ%ﬂ%’ﬁ?‘& géléﬁ%ﬁgrﬁeaﬁ{oﬁvﬁ%ﬁéﬂsuﬁéﬂ]e&geﬁgi tive
and may not  rsegond eonipuend 1 aili=ad sipetdbserbphtabil yet hrtlier aRakhple tike firge ki i er.

Qt her elastoners including SBR, pol ¥but adi ene, polyisoprene, butyl rubber,
pol yi sobut yl erwmentpawmuww%m poorally A-gs gervﬁmuim@n,mnd/@r aci zer
and/or a taclfier.to indyce 15, pressure sensifive properties. ti onal

i ngredi ents ir}@?ﬂﬁézeﬁe@flﬁé% qu].ﬁxfeﬁacoaaggﬁzpon t’rsPB@E’éWF‘ dispesRP §f & ng and
non- rei nf or ci %Ptefabé&taém nidihtaliéll GENST whaRid® oSt R 1ifEsRurs. ThdivesSur e

sensitive adhesive conprising the disclosed conpositions is typically
prepar ed fitHm compenasts areconsrinédsindreareds triggerelibyradpstihsthepHand pur e

pl asticizer, although the plasticizer can optionally be used .as an _emul sion
bs vel |, 20 The t aTErpreseasig a%reagr?% mprsedhe HISEiOpd COBMERP® €Afict h t he
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coal tar, ali car bons,
coating processes, as described above. For tape production, the composition can be

coated onto a release liner and laminated to a support sheet such as a plastic film, or
20  vice versa. When used as a laminating adhesive, the composition is coated onto one
web and laminated to another, thereby adhering one web to another, The ﬁnal step
is typically winding.
Two substrates can be joined together with a pressure sensitive adhesive of
the present invention. The preferred method of application for pressure sensitive
25 adhesives of the present invention is two component spray, whereby a pressure
sensitive adhesive composition is applied to a substrate. After phase inversion and
surface drying of the composition ocours a second substrate can be applied, with
pressure, to an exposed surface of the pressure sensitive adhesive. Altematively, two
substrates can be joined together before phase inversion of the pressure sensitive
30 adhesive occurs. In this example, phase inversion occurs after joining,
Optionally, the tape or the laminate can be heated to effect a more rapid cure.
However, heating is generally not necessary, and, in fact, one advantage of the

present invention is that these processes be performed without heat. Therefore, it is



aromati ¢ hydrocarbons, pol yterpenes, coumarone-indene resins and the |ike;
suitable plasticizers include enulsions or. pure fornms of parafinnic oils,
napht henic oils, aromatic oils, liquid polyesters, liquid polybpg&?zﬁ and
the like. For pressure sensitive adhesives based on isoprene, but @,
SBR, butyl rubber, polyisobutylene-3d chi oroprene, the hydrophobic pol yner
phase conprises the hydrophobic polyner, the tackifier, and the oil. The

wei ght fr acpessiblefo runthese phaesses abhighprodustiohmtds\hdcaysh the compisitingr  phase i s
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based on acwyhidsornaly by difiokloty sropeds byt mplh o8 soleertbatestetipdqitasdr ophobi ¢
pol ymer and oil. The preferred weight traction of MAR 2006 -21 hydrophobic

pol yner §n Theprepsure pinsisive aghesyyasrmaghalsebs wsed Son assemllyde iglnenbjegtt . The
bal ance is g}l@lﬁ The quantities of the other ingredients are as descri bed
above. Pres B‘eéensi tive adhesives conprising the disclosed conpositions

are prepared fr : ok | r &é@?@é sive is
prepared 5 fromq’z;mag:ﬁl’%?lsr"tg coﬁ%one%@ﬂc%ﬂrslag?%edaaﬁgeﬁul ionﬁhogf an el agtomer
m xed W th eanaesatingi Por exfimple dokfifst ard seoohdcosgponents cambe packagabiyiwosi ng a
m xture of plasticizer and a superabsarbent polyner, The first and second
conponent s SfRAMAE caHaiBersgnixeg ang spphgd, for ¢ , RRwlYor BYHPTEIRSt conponent

is an enyl si | 8l | ast | Pt J. { i fier and
the second 8@"98%%@3% (?ésse]tq?le P }’ g‘s@%’l pﬁ‘g%gegggrﬂg csétﬁ‘?’{;?éﬂ} é’@igﬁrﬁgﬁzﬁg H- exanpl e,
the first cesRRRBMpriSe dn BAMKIEN o BY/deophBbRHA1YE as DRE LOMpERTRARERL | S Oil
and superabsorbent. "I n yet another exanple the first conponent is an
emul si on of maxfurd ofrswperabseabend polymsr lapd a1l s Bicist¢and complonent Preferdédr a

Cuper absor bEFRAAR AF AYEESHS BOGReREF BAF FoR B2 ORGP IR s cur 3. The
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Pressure sensi.tivé adhesives conprising the di'sclose npositions can be
utili zed5f oof hjxizopircbitupilimers dficlbdgpthosebhsbdon natvad rubberand EBRbPrefemed nuous
web coatin rocesses, as descri bed apoye. Fqr_tape produciion, the
conposi t i Ong@gfprggmposiﬁons comprising nat rubbér and SBtR fncidde paraﬂtinic,

naphthenic, and aromatic oils. Preferted superabsorbents include a copolymer of °

maleic anhydride and a vinyl ether , poly(acrylic acid), a copolymer of poly(acrylic
acid), poly(methacrylic acid). a copolymer éf poly(methacrylic acid), starch

20 containing grafted side chains consisting of 2-propenamide-co-2-propenoic acid,
and alkali metal salts of the foregoing. Preferred commercial superabsorbent
products include the WATERLOCK series products from Grain Processing Corp.,
CARBOPOL series products from Noveon, and STABILEZE QM and other
superabsorbent polymers products from International Specialty Products.

25 For waterproofing and coating compositions based on acrylics, isoprene,
butadiene, SBR, butyl rubber, polyisobutylene and chloroprene, the hydrophobic
polymer phase comprises the hydrophobic polymer, a tackifier, and an oil. The
weight fraction of hydrophobic polymer in the hydrophobic polymer phase is 20% to
100% by weight; the weight fraction of tackifier in the hydrophobic polymer phase is

30 0% to 75% by weight; and the weight fraction of oil in the hydrophobic polymer
phase is 0% to 75% by weight. The quantities of the other ingredients in the

composition are as described above.



coated onto a release liner and lam nated to a support sheet such as a
plastic film or 20 vice versa. Wen used as a | am nati ng adhesive, the
conposition is coated onto one web and | am nated to anot her, t-heMﬁ@fﬂUB
adhering one web to another. The final-23tep is typically w nding. Two
substrates can be joined together with a pressure sensitive adhesive of the
present invention. Thsdiswieske comgositidrhad alsb idgaflly snitdd formdecss watasiops for
sensitive 25 adhesives of the present_invention is two conponent spray,

wher eby a pr e$8ift IOmE mgoncipts comsEagtion. Thmgrwanositions pan beglssigaed todb% substrat e.
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toget her before phase inversion of the pressure sensitive 30 adhesive
occurs. | n & hihydmphobicpolypten ssecontineousiand theewatesswdliensuperasorhent Siplyinens! | y,

the tape or the | am nate can pe heate o,effect a,nore rapid cure.
However, heat ;Elbpgdaisg.er@%p}gﬁ%pq, ﬁmu‘f?i% g@@a‘hﬁgy‘ﬁﬂﬂ?c’%i‘ﬁi"’fl%?{ a‘@ﬁ_@e WatEnt age of
the present %ﬁ%ﬁ%o%%&ri%ﬁﬁu@&@cesses be perfornmed w thout heat.

Therefore, it Is pOSsSI to run these processes at high production

rates because the CThepedtersiopan beunifattubed it tiefacton/ of a6 tHegob 4 tin the
manuf actured. Conplete cure can occur in the roll stock. Another advantage

is that it isTfadoryibe sempesition qenbeaischandeaxtmded asmprofileduithe dnsirad shapebe
difficult to ocess, by Jhot,.nel t . $Ql vent, cqati.ng t echnigues...b5,The
pressure sehs %W@&H@W@%Oﬁ%o@qﬁﬁ%ggﬁgm cggcgme&n&ﬂ?éd Bbj ect s
t oget her. Thegqgc%c *RnFIe MG Hahic AR or TR fetISAH Sluk! fing
conposition ra {(;o,(;atl nlg.’ For exanp?e, telﬁég Tl r@%1 an cg%gecgn c%grrggﬁr?gnts can
be packaged i the hardersdpanatie saxfateawitiethe extrudedcprofile fagpled debretbor exanpl e,
manual |y or by spraying 10 equi pnent, as .described above. The preferred

conposi ti ons FOETHRvVERA BrGoRmpoRsnt cOBRPFIHEN eBYRsmiXed gp sidsandanphiedrs g
h hobi i X1
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pol ymer and oi Seco conponent . erre enul’si ons of “hydr ophobi c

pol yners i1sc| gdficrettassto the hediens ankietd susfacé. Hpimatioely, the twelcampondaits oaln
rubber, polyisobutyl ene and chl oroprene. Mre preferred_emul sions 15 of
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be épp]ied with a two component, cartridge type caulking gun.
A waterstop that is both hydrophillic and pressure sensitive provides

20 waterproofing protection for the cold joint in at least two ways. The waterstop swells
in the presence of water from an external source to block and pressurize the cold
joint. In addition, the material adheres to both faces of the concrete cold joint
because the material is pressure sensitive. Waterstops that are pressure sensitive are ‘
prepared from ingredients and using quantities that are as described above for

25 pressure sensitive adbesives. Watemtopé that are not pressure sensitive can also be
formulated using ingredient types and quantities that are as described above for
waterproofing compositions and coatings.

In one éxample, the hydrophobic polymer phase in the pressure sensitive
édhesive waterstop is continuous and comprises SBR, tackifier solids and an oil such

30  anaphthenic oil. The weight fraction of the continuous phase relative to the entire
composition is 55% to 80% by weight. The continuous phase comprises 25%% to 90%
by weight SBR, 10% to 65% by weight tackifier, and 0% to 50% by weight oil. The

balance of the compositions is the discrete phase (water swollen superabsorbent



napht heni c, and aromatic oils. Preferred superabsorbents include a copol yner
of maleic anhydride and a vinyl ether, poly(acrylic acid), a.c ﬁ@amer of
poly(acrylic acid), poly(methacrylic acid), a copol yner of @GI% 6hacryl iC
acid), starch 20 containing grafted _% de chains consisting of

2- pr openam de- co- 2- propenoi ¢ acid, d alkali metal salts of the foregoing.
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di scl osed conposition are also ideally suited for use as waterstops for

cold joints in cdnapether exgmple; thehydrophobis pobmss phaseaf snagRisorediYned to be
d . ab bing.,P It .adhes;.
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wat er - swol | en supérabsorhent polyrmer is the dispersSe phase or,

al t er nat i vekontimmsus phass ralativoiorthe entirp cbmpesitiomis Hfetokioe by weight; the

super absor bent .are continuous. [ erstop. can be manufactured in the
factory or SPDWWS8§%@EPHFWQ%W?@C%§YVPWE%‘SW J% P@H‘ B%ﬁ’r?i xed and
extruded as OfeGid ) 1&%“1?3 | ' aced in the
cold joint gﬁltagéa Tr#acﬁjéecﬂeggb%gggsrs%? g‘qg%{g?@ggn sa eﬁlg&?ﬁ;dg*gecﬂeél "%(E)’r exanpl e,
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concrete surface with the extruded profile fastened thereto. Alternatively
a two cdrpoRehividstesmaleicanhyindscopplyBEr.on site and applied as a liquid to

a hardened concr el st 388 uethd iR¥thoh! B bb Gs Gl el R LSRN NO Lhe

example, the waterproofing and coating compositions described above. Sealants can
be applied by processes similar to those described above for waterstops.
Yet another utility for the disclosed compositions is as a cushioning mmaterial.
20 Maternials of this type generally comprise a high level of plasticizer, and optionéll)r, a
cross-linking agent. Cushioning materials can be molded, injection molded, or cast.
Cross-linking, if present, is preferably carried out as the composition is shaped into
an article or after the composition is shaped into an article. In one example of a
cushioning material, the hydrophobic polymer phase is continuous and comprises
25 1% to 50% by weight of hydrophobic polymer; the balance is a suitable oil. The
quantities of the remainder of the ingredients in the composition is as described
above.
Another hnportaht utility of the disclosed compositions is as an absorbent.
Optional ingredients include a plasticizer and a cross-linking agent. Other
30 ingredients can be added as well. When used as an absorbent, it is preferred that the
hydrophobic polymer occupy a continuous phase in the cured two phase
composition. A polymer emulsion can be mixed with a dry particulate

superabsorbent, a superabsorbent emulsion, or superabsorbent dispersed in oil by



15 concrete onto the hardened concrete surface. Alternatively, the two
conponents can be spray-applied using two conponent spray equipnment or as a
bead or profile using a conponent m Xxeps nMeter, or extrusion“éd“ﬁﬂﬂﬁnt. The
two conpositions can also be applied with a two conponent, cartridge type

caul ki ng gun. St ' L4 c. r. [ nsifive
provi des ' 30 W%aigr%{f)gao QSE%ESfégZIEAF%%f%%%ﬁg@%#%%?%Pﬁlﬁlﬁﬂaﬁégagqa?f)%w
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to block and pressurize the cold joint In addition, the material adheres to
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for water pr oofwelDascsbapotictdoaipdsiiod. coatings. I n one exanple, the
hydr ophobi ¢ pol ynmer phase in t_hecfpress_ure sensitive adhesive waterstop is
conti nuous and conprY&agotberutibtydRy the disclosrd epsnposifions isis|a medieal dggoafor
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by weight oil. The balance of the conpositions iIs rete phase (water
swol | en supHr alhydrdphobic phieR186 6ompekitpincatieyiatsobibityimnesefensifidial 10% by

wei ght of a superabsorhent pol yner such as polyvijnyl ether-nal ei ¢ anhydride
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Conmponent A co%pwra%lg%s? Lgéér%&\;ﬂtcﬁ?% L%%wa%%&??oe??ﬁsﬁ hggﬁa‘%gg%g%}??%ﬁﬁé% a 50%

sol i ds tacki fi egesitahbeedntrdliel bafoancleting the ebmpositibn b érode/githy desiredpHonent B
conpri ses a naphthenic oil and polyvinyl et her-nual ei c_anhydride copol ymner.

I n anot her exarigleeeforehby ﬁ%}ﬁftm&igﬁp’@l? pRlation alds pessille taeonino] Be pelaass of
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conposition is 70%to 80% by weight; the )
susceptible to degradation at neutral pH, the pharmaceutically active agent will pass

-

through the stomach and be released in the lower part of the digestive tract. Systems
of this type are particularly well suited for delivering protein-based agents. In
20 addition, the device may also be formulated as a patch on the skin for controlled
release of a pharmaceutical agent.
The invention 1s illustrated by the following examples, which are not

intended to be limiting in any way.



conti nuous phase conprises 65%to 100% by wei ght acrylic, with oil making up
the balance. The discreet phase is the water-swoll en superabsorbent pol yner
phase, which conprises 0.5%to 10% by wei ght - of a superabsor b&MAR 8061 yrer
such as 15 pol yvinyl ether-mal ei ¢ anh g{ri de copol ynmer. Conpositions of the
present invention can be used as sealants using, for exanple, the _
wat er proof i ng and coating conposiddy i above. Seal ants can be
applied by processes simlar to m&@@&m@@dabove for waterstops. Yet
another utility for the disclosed conpositions is as a cushioning material.

20 Materials of this type generally conprise a high level of plasticizer,
and optionally, a cross-linking ageBxam@ieshi oning materials can be nol ded,

i njection nolded, pr cast. Cragss-linking, if ent, s preferably carried
out as the corrposigit‘ﬁﬂwglp%% o n“é%ﬂi?ﬂ?@iﬁﬁ@%?@"@?‘gﬁg nposi tion
is shaped i i '2;uaﬁ - Kning material, the
hydr ophobi c%@?@%@?&% glse IS@%%%%@&%?%%%@?EQ?@% 1% to 50% by wei ght
of hydrophobi c polyner; the balance is a suitable oil. The quantities of ‘
the remai nder of the ingredients in the conposition is as described above.
Anot her dnportant utility legredienidi scl osed conpositions i¥eak an absorbent.
Optional ingredients include a plasticizer and a cross-1linking agent. O her
30 ingredients can be added as well. When used as an absorbent, it is
preferred that Fmde Namg ophobi ¢ pol T8 occupy SompauentdusCompenentB ¢ he
cured two phase conposition. A polyner enulsion cargbe nixed wi(€h a dry
particul ate superabsorbent, a superabsorbent emnul sion, or superabsorbent

di spersed in oi] bEY)B- 25 - 71 _MAR 2006 various m xi ng processes that have

al ready been deB¥FEX®dd2 |t iSBR apieen{/0%solgst or form the cof¥esition
shortly after m xing. Here, the nbi;glggﬁ nposition can be forned into a
ephilﬂ

. . 1 P . .

sheet by cast sting b @e m Xi ng. her option is to

coat onto a %8%@1&| c filMmM* cpﬁtﬂ‘{c or a r@lr']égse | iner to produce a
supported 5 sBF 2 QMt  anot Maeiomhydifs s to extrlulle a profile and use
the extruder to mix as well amnyktheecapplyneonposition. Yet another utility

for the disclosed conpositions isspaabsriveatli cal device for the controlled
delivery and/or release.of .a biol ogwat!y active agentr,- e.g., a

zinc oxide 391
. zinc isopropylxanthate 2.34
zinc dibutyl dithiocarbamate 2.34
dibutyl amine
10  Component Total 89.1 1109
Composition Total 200

As can be seen from the table, the ingredients in Component A were an oil,
a superabsorbent polymer, and cross-linking agents; and Component B comprised a
hydrophobic polymer emulsion.

15 Component A was prepared with a Silverson high speed rotor-stator type
mixer. All ingredients, except superabsorbent, were charged into a container and
mixed at 4000 rpm for 15 minutes. A single shaft, paddle type (about 200 rpm),

" vacuum mixer was used to incorporate the superabsorbent into the mixture of oil and
cross-linking agents. This mixing step was run for one minute under vacuum.

20 Component B was immediately added to Component A and the compositior: was
mixed with the vacuum mixer. Significant thickening occurred within one minute.

The composition was rubbery at this point. The sample was pressed into a 60 mil



pharmaceutical, pesticide, fertilizer and the |Iike. The hydrophilic phase
and the 10 hydrophobi c phase of the conposition alleviate. solubj kilﬁnﬁoi ssues
often associated wth the delivery of uch agents, including s | ecul e
and protein-based agents pharmaceuti ca'ly active agents. Wth respect to

pharmaceuticals, the rel ease of an ent can b trolled by forpulating
t he conpositi 6§eﬁto'né?‘ifﬂ@°<§% Wd}é@‘ggﬁ’ FP“%EP% &O0TR (eTHRATRRF fgg t he

f I
AL by

formul ating i aormﬁnﬁﬁthsaremhan(belmpsul e that is resistant to acidic
degradation but susceptible to degradation at neutral pH the
pharmaceutically active agent will pass through the stomach and be rel eased
in the |ower part of the digestive tract. Systens of this type are
particularly well suited forTeelie 8aengtly pr cElehgetioased agents. In 20
addition, the device may al so be fornul ated as a patch on the skin for
controlled5 rel ease of a pharnmadgsidi cal agent {(%J¥he invention is illustrated
by the foll ow ng exanples, which are not intended to be limting in anyway.
- 3 MAR 2006 -26 EXEMPLIFI CATI @8l &xanmpl e 1 A7éfo conponent formul ation was
prepared. The ingredients in each conponent and the quantities used are
shown in the table bel ow. 5IngredientNo. 1 Conponent A Conponent B Trade
Nane Type (g) (g) INTEX 132SBR enul si Oﬁxa‘t?:%%:)fm ids9 110 . SHELLFLEX 6212by
wei ght) 77.64 naphthenic oil

A two component formulation comprising no oil was prepared and mixed

10 as described in Bxample 1. The ingredients in each component are shown in the

table below.
Ingredient Ne.2
Trade Name Type Component A Component B
' (® (®
HARTEX 101 natural rubber = 166
emulsion (60% solids by
weight)
naphthenic oil 50
15 STABILEZE QM maleic anhydride 33
- vinyl ether copolymer
superabsorbent
Suifur 1.5
zinc oxide 5
zinc isopropylxanthate 3
zinc butyl dithiocarbamate 3
dibutyl amine
Component Total 65.8 166.0
Composition Total 231.8

Tensile and elongation test results for the composition produced from mixing the
two components are shown below.

20



STABI LEZE QWiral ei ¢ anhydri del. 7 vinyl ether copol ynmer superabsorbent 1.17
Sul fur zinc oxide3.91 zinc isopropyl xanthate2.34 zinc dibutyl

di t hi ocar bamat e2. 34 10Conponent Tot al di butyl am ne89. 1110. 9 ConppHiak 2086 -
Total 200 As can be seen fromthe tablg, the ingredients in Conponent A were
an oil, a superabsorbent polynmer, and cross-linking agents; and Conponent B
conprised a hydrophobic polyner emul sion. 15 Conponent A was prepared with
a Silverson high speed rot Qensiledirengthype EingationAl | ingredients, except
super absorbent, were charged into a container and mxed at 4000 rpmfor 15
m nutes. A single shaft, paddl ést)ype (about @O0 rpn), vacuum ni xer was used
to incorporate the superabsorbent into the mxture of oil and cross-1inking
agents. This mixing step was rid.¥or one ni A48 under vacuum 20 Conponent B
was i medi atel y added to Conponent A and the conposition was mxed with the
vacuum m xer. Significant thickening occurred within one mnute. The
conposition was rubbery at this point ,‘I;aﬁlgs!‘arrpl e was pressed into a 60 m|l

- ; MAR 1006 -27 sheet. The corrpositi]%’ril then allowed to cross-1linked at
roomte rature f ﬁ@&g E@lgb% r TSk dw TIET €

measur egpgt a cr osgﬂ"ggg&gpee tcc‘ﬁ ngp/%n‘fénsulﬁggrgl?%%sghare sdr?gvm bel ow. 5
Tensi | e St r angtelichtsaingath compdgrieat dnd(the arhbint’ ulstharé shosemmint the 2able below.

Ingredient No. 3
Trade Name Type Component A Component B
@ (®
UCAR 123 acrylic emulsion 125
10 STABILEZE QM maleic anhydride 3.26
vinyl ether copolymer
superabsorbent
Water 21.74
Component Total 25 125

Component Total 150

Component A is a dispersion of a superabsorbent polymer dispersed in
water. The other component is an aqueous emulsion of a butyl acrylate styrene
15 copolymer, which is pressure sensitive.
Component A was prepared using a high speed Cowels dissolver. A few
minutes of mixing was required to produce a thick, paste-like material. Component
A and Component B were charged into the vacuum mixer and mixed for two
minutes. There was a significant increase in viscosity at this point, and the mixture
20 had a spreadable, paste-like consistency. A 60 mil sheet was pressed between two
sheets of PET release Liner. The material was transformed into a rubber-like
consistency after sitting for one day. Tensile strength was measured after one week.

Results are shown below.



A two conponent fornulation conprising no oil was prepared and m xed 10 as
described in Exanple 1. The ingredients in each conponent are shown in the
tabl e bel ow. IngredientNo. 2 Trade Narr_zzgj'ype Conponent A ConponenyaB)iARTEX
101natural rubber(g)(g) 166 emnul sion (60% solids by weight) 50 naphthenic
oi | 15STABI LEZE QWal ei ¢ anhydri de3. 3 vinyl ether copol yner superabsorbent
1.5 Sul fur zinc oxide5 zinc Tawjle Spghgthnt haEbagationc butyl dithi ocar bamat e3
di butyl am ne Conponent Total 65.8 166.0 Conposition Total 231.8 Tensile
and el ongation test results for 8@ compositi ¢W)produced from m xing the
two conponents are shown bel ow. %03 -- ] MAR 215i59§ -28

These results show that compositions of the present invention can be

5 prepared without oil.

Example 4
Formulations were prepared and tested in 2 similar manner in comparison
to Example 1 except that water was added to Component A for some formulations.
Tensile strength and elongation were evaluated as a function of the volume fraction
10  of the polymer and oil in the compositions.

1 4 5 6
Weight Fraction Polymer and Oil 0.78 0.7 0.64 0.22
Weight Fraction Superabsorbent 0.22 0.3 0.36 0.78
and Water
Tensile Strength (psi) 151 44 . not NA
15 Elongation (%) 274 202 tested NA

INTEX 132 was used in Component B for all samples -
SHELLFLEX 6212 naphthenic oil was used in Component A for all samples
Oil/rubber ratio was 1 for all samples
The weight fraction of pblymer and water was adjusted by aciding water

20 Component A in all samples comprised 5 parts STABILEZE QM superabsorbent /
100 parts water

1.5 phr sulfur, 5 phr ZnO, 3 phr zinc isopropyl xanthate, 3 phr zinc dibutyl
dithiocarbamate, dibutyl amine was used in Component A for all samples



Tensile Strength El ongation (% 563.1 264.9 Exanple 3 5 A two' conponent
conposition was prepared as descri bed below. The ingredients in each
conponent and the anpunts used are shown in the table bel ow. I-ngHAtiildnt No. 3
Trade NaneTypeConponent A Conponent (g9) (g) UCAR 123acrylic enul sionl25
10STABI LEZE QVival ei ¢ anhydri de3. 26 Vi Ryl et her copol yner superabsor bent

21. 74 Water Conponent Tot al 2%@125 Conpaonent Tot al 150a%nponent A i.f{’éa

di spersi on of a superapatenthad pEPEHes. i .densils syength ang clopgatpRe SPRAL,
conmponent i s | f tyl ..copol ymer ,
which is prﬁgﬁ?‘gﬁgﬁ%ﬁ@%&%ﬁ%&%ﬁ%@x %ﬁgﬁ%?&eﬂga e %)s(?%g% gm%'?'blﬁpspeed
Cowel s di sscifie mixifigl Povmulitidatekadgiroperies dnmiasto Fgmintatidn 1o Formnalatien & t hi ck,
paste-like material. Conponent A and Conponent B were charged into the
vacuum ni xerexhihitediacighifieant viseosity inarease afipromixing andforngd g CpBROUSHCr ease i n

Consi ot oy oD Phvte: The B enBb Se BEF somminstin Gp el RO BRI BRE T ol cace
| Iner. The %ﬁﬁ%ﬁ%tﬁ%ﬁﬁhﬁeﬁé]ﬁf&*ﬁ@&nﬁ%&iﬁfﬁflﬂé’cﬁﬁﬁﬂniﬁ&?m%%h%t.e“Cy af ter

sitting for one . Tensile strength was neasured after one week. Results
are shown beFormulatiod-6 did holMdRIBI0H figlificant escobite ingtdasifosrgaivinyrend was d (%)

low viscosity liquid afier standing for several hours.

Formulations comprising 2 high volume fraction of polymer and oil
10  exhibited desirable behavior in that the targeted "cure” process, water absorption
leading to coalescence of the hydrophobic polymer, occurred as evidenced by the
rubbery nature of the compositions and t.he measurable tensile strength and
elongation. |
These results show that compositions comprising a high weight fraction of
15 hydrophobic polymer and oil exhibit useful mechanical properties compared with
comipositions comprising a high weight fraction of water-swollen superabsorbent.
These results are consistent with the conclusions that compositions comprising a
high weight fraction of hydrophobic polymer and oil comprise a continuous oil-
swollen rubber phase because the oil-swollen hydrophobic po]yﬁzer phase has high

20 mechanical strength and the water-swollen superabsorbent phase has low mechanical

strength.

Example 5

A water stop composition was prepared from a two component systern
consisting of the ingredients shown in the table below:
25



5.3 155.2 These results show that conpositions of the present invention can
be 5 prepared without oil. Exanple 4 Formulations were prepared_and tested
in a simlar nanner in conparison to Exanple 1 except that wated M@l thdded
to Conponent A for sone fornulations. -3¥ensile strength and el ongation were
eval uated as a function of the volume fraction 10 of the polyner and oil in
t he conpositions. 1456 Wi ghingFedieni on Pol yner and QO | 0. 788o/®. 640. 22 Wi ght
Fraction Superabsorbent0.220. 30. 360, 78 and Water 15144notNA Tensile Strength

(psi) 15El ongat i on 1 Ha2Ndm@2t est edNA | R 132 W{:@o[gﬁﬁﬁnﬂﬂ Coppapatht B for
all sanples . SHELLFLEX 6212 napht henic oil was use Corrponen? ror all

sanples GOl /rubber ratio was 1 for all sanples The ght fractl n of
pol ymer and wat er vvas adﬁt ed by addjng water 20 Conponent A in_all sanples
conprised 5 parts ¥ QM supé%{ Beempleion /100 parts water 2805 phr

sul fur, 5 phr ZnCSTQBMZEQM i sopmalgid anhydnideat e, 3 pHr zinc di butyl
di t hi ocar bamat e, di butyl am ne wainylisther dopolyamponent A for all sanples - a

MAR 2006 -30 Fornulation 1 had propepérhierbente. . tensile strength and
el ongati ong sim Immﬁ@%@orrpo& t%ﬁﬂnﬂi&par ed in Eygnple 1. A solid

rubbery mass was formed just after Xing. Formulation 4 had properties
simlar to Fornulation 1"IF rmul ation 5 exhibited a agnlflcant scosity

i ncrease after ni Y P8 ed a continuous 5 rubbery phase. TR® t ensi | e
strength of the &smrenentd®talor red from Fornul ation 5 was 2Bédwer than the
tensile of the conposition formed from Fornulation 1. Fornulation 6 did not
exhi bit a si gridmpaieht Al easanixeyt withor Coweds distatvernt wiedignospdedfis two

minutes. Component B was added to A and mixed with a Cowels dissolver for two
10 minutes. The composition was a thick paste at this point. It was used for hydrostatic

pressure testing. The procedure is described below.,

First a concrete slab fitted with metal posts was cast and the waterstop

composition was spread on the surface with a spatula at an average thickness of 1/8".

The waterstop was allowed to cure for 4 days. The specimen was then fitted with a
15 tube that rested on top of the waterstop. Another slab of concrete was then cast on

top of the waterstop. The hydrostatic pressure was tested by filling the tube with

water and attaching to a regulated, pressurized water line. The pressure was raised in

5 psi increments each day. The sample did not fail up to 40 psi.

Example 6
20 Microscopic measurements were used to confirm the morphology of the
disclosed compositions. Specifically, a first componenf comprising an enmlsion of a
hydrophobic polymer and a second component comprising a superabsorbent polymer
dispersed in an oil were mixed. The first component also contained a water soluble
fluorescent dye. After mixing, the water swollen superabsorbent polymer phase
25 contains the fluorescent dye, which facilitated confocal examination.

The formulation used for the evaluation is shown below.



| ow viscosity liquid after standing for several hours. Fornulations
conprising a high vol une fraction of pol ymer and oil 10 exhi bited desirable
behavior in that the targeted "cure" process, water absorption. 3 ﬁﬂgmmg to
coal escence of the hydrophobic polyner, occurred as evidenced by

rubbery nature of the conpositions aﬁ@'the measurabl e tensile strength and
el ongation. These results show that conpositions conprising a high weight
fraction of 15 hydrophobi c |pol yner and oil exhivsight usef ul nechani cal
properties conpared with cdppAsitions conprising a hf gh weight fraction of
wat er - swol | en super absor bent{NaphfHeaigeilr esul ts afe Tonsj stent wth the

concl usions that conpositionyingremer i maleg a hi gh w&i ght fraction of

hydr ophobi ¢ pol ynmer and oil }& ideScRpatalisoeatnupus oi I swol | en rubber phase
because the oil-swol |l en hydrfgpBobi ¢ pol yner phpse has| hi gh 20 nechani cal
strength and the water-swol ||gBr3HBRI70RSBIEENT Phage hls | ow nechani cal
strength. Exanple 5 A water [Sl@REidrPBdas! t1 0N WasS v eppred froma two
conmponent system consistinuﬁf i En redrents snowi i n the table bel ow 25
-31 Ingredient No. 5 - J MAR ITade Nane Type Component A Conponent B
(9) (g) UCAR 123 acrylic emistomr—STABHEAE—CQvraterc anhydride 8 vinyl
et her copol yner superabsorbent 5 PLASTILIT 3060 plasticizer 26 200
Conmponent Total 34 200 Conponent Total 234 Conmponent A was nmixed with a
Cowel s di ssol ver at nedium speed for two

The first component is referred to as “Pt B” in the table above and includes
the fluorescent dye propidium iodide, which was premixed with the SBR latex. The
fluorescent dye was water soluble and insoluble in the hydophobic polymer. The dye

5 was added to image the water-swollen superabsorbent polymer after mixing the two
components. The second component comprising the superabsorbent polymer
dispersed in oil is referred to as “Pt A™ in the table above and was prepared by
mixing with a high shear rotor-stator mixer at 3000 rpm for fifteen minutes.

The two components were charged to a vacunm mixer and mixed for 30
10  seconds under vacuum. After the cure was complete, a 30 mil sheet was quickly
hand pressed between 2 sheets of silicone coated PET.

The specimen was imaged on a LSM 410 confocal microécope using a 20x
objective. 2 Photomicrograph is shown in Figure 9. As can be seen from Figure 9,
the disperse phase fluoresced, which is attributed to the water-swollen

15 superabsorbent. The continuous phase was dark which is attributed to the oil-

~ swollen hydrophobic polymer. These results are consistent with the formation of 2

two phase morphology from mixing a two component composition of the present

mvention.,

Example 7
20 The compositions of the present invention are water absorbent. This is

illustrated with a composition prepared from the formulation listed below.
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M croscopic

measur ements were used {tivomowida rm t he nor pho| ogyOdf t he | di scl osed
conpositions. Specific %3/ a r1rrst _conpone conpristmg an enul sion of a
hydr ophobi ¢ ol yner angl f;}écond conponent cpnpritdi ng a [super absor bent
pol ymer dispersed in @n, ol were mxed. The[Tirsi conpdnent -al so contai ned
a water soluble flI uoréésTé‘%ﬁﬂmge. After mixihg, £ watdr swollen
super absor bent pol yner |phase 25 contains thel fluorescent| dye, which
facilitated confocal e %&?H’BP@‘ fformulatibf used [for the eval uation
is shown bel ow. ~ MAR ’Q%g . 18 a ht heni ¢ oill 70 Vinyl ether -
mal ei c1. 5 anhydri de super dcl%r&xﬂ ﬁm@ = Dtj% SBR. Uat ex (70% sol i ds100
Pridiumiodide2* *1 EVWHibdtiinmiRE)
10 starch grafted with 0.5
copolymer of 2-propenamide
concentrate of clay thickener 10.0
and naphthenic oil
Total 100.0
15 Component B
Natural rubber emulsion 100
(60% solids)
The two components shown were applied to silicone coated release paper
20  with a two component spray equipment. The sheets were heated for two days at 160°

F to effect vulcanization and drive off water that was contained in the water-swollen

superabsorbent polymer phase in the “‘as made” compeosition. The volume of the

dried compositions was measured using a graduated cylinder partially filled with

water, A sample of the dried composition was submerged in the graduated cylinder

containing water. The displacement is the volume of the dried sample. The dried

samples were immersed in water and the volume was measured as a function of soak

time. After immersion samples are patted with a paper towe] to remove surface

moisture, and the volume was measure by the procedure described above. The

results are shown in Figure 10 below. Five specimens were evaluated for tlie one

30

composition. The average water absorption was 16.9% by volume after 9 days.



The first conponent is referred to as "Pt B" in the table above and incl udes
the fluorescent dye propidiumiodide, which was prem xed with the SBR[ atex.
The fluorescent dye was water soluble and insoluble in the hydophg@kﬁ
polymer. The dye 5 was added to inmage the water-swollen super abso¢ 006

pol ymer after nmixing the two conpodénts. The second conponent conprising

t he superabsorbent polyner dispersed in oil is referred to as "Pt A" in the
tabl e above and was prepared by ni Hxample8h a high shear rotor-stator nixer

at 3000 rpm for tee m nut es. TJThe two conponents wer.e ch to a vacuum
mxer and'm et Abo oSSBT APTEPHEARS. £07 B nae

ST cone 8% gaﬁﬁéﬂﬁﬁ%‘wﬁwﬁw&éﬂ@mge 4 R geEClot e < o

ni Cr 0SCope sétont Gofapd@unt dofipeieéd mﬂmmmmpmm sejepapsotbenti gure 9.

"As can be seen from Figure 9, the di sperse phase fluoresced, which is

attri buﬁedppbmﬁﬂeandaﬂleﬁammkﬂnmm 5 desapibad in Exampledt Fonallis phase was
dar k whi ch tt th | .- h Th
osul Lo ar Srbuiunidisdht feyel & maiorhnat Vo Soh on Ve AR a2 éeﬁaﬁﬁﬁ%gyef r om

mxing a twede HPQPe%rﬁﬁﬁHQﬁdédd%st%Ee&ﬂ‘én@ﬁ@ ared in Exanpl e 7 20

The conpositions of the present Invention are er absor ent This is

i |'lustrat e@xamniphe hmthrthesx&epﬁmthaﬁﬂnrspebﬂnemmbfe&:ufdratﬁb&“ﬁ for tivostagsl bel ow.
-33 5 10 15 | ngredientlLevel, nponent A napht heni ¢ 0|I81 5 |rQn OXI de0. 6
sulfurl.0 BRAER ioal fes C?’%ﬁfrlaﬁsrslﬁaﬁpﬁgﬁﬁor@ll #PBlgs Jithin 1

di'thi oggbagRl&l-fom the time that mixing of the two components was initiated. All samples
exhibited similar tensile strength and elongation. See results below.

Superabsorbent Tensile psi Elongation Percent
STABILEZE QM 600 1017
CARBOPOL 674 596 : 1055
15 WATERLOCK A100 576 1105

These results show that phase inversion can be effected with a variety of

superabsorbents.



di butyl amne 0.5 starch grafted with copol ynmer of 2-propenam de 10.0
concentrate of clay thickener and naphthenic oil Total 100. 0 Conponent B

Nat ural rubber emul sion 100 (60% solids) 3 MAR 2006 The two conpordiRsilthown
were applied to silicone coated rel eas®- paper 20 with a two conponent spray
equi pnent. The sheets were heated for two days at 160 F to effect

vul cani zati on and hileethid fovemtioarhas besn pastscudaltytshowadnd dedchibedwitkr - swol | en

super absor bent pol yner phase,in the "as nmade" ¢ osition, The volunme of the
dried conposi quéﬁc%ﬁégwmgab@mﬁ@“@ﬁdﬁyﬂgggmm@%@ﬂﬁ rfﬁ injed
with water. S ' Libd 4Nt he

graduat ed cyl ﬁﬁ%@%’#%ﬁﬁ%%ﬁgggqﬁgﬁgﬁgﬁgWq’fthéhtvol une of
the dried sangégartingtRofthedco eSifivetBbR cheOMEas sl by th¥apRhdéiaihlie vol une
was neasured as a function of soak tine. After imersion sanples are patted
with a paper towel to renove surface noisture, and the volune was neasure
by the procedure described above. The results are shown in Figure 10 bel ow.
Fi ve speci mens were evaluated for the one 30 conposition. The average water
absorption was 16.9% by volunme after 9 days. - 3 MAR 2006 -34 Exanple 8 Al
formul ati ons were nmade from two conponent conpositions. For al

conposi tions, one conponent was a natural rubber enul sion, HARTEX 101. The
second conponent conprised naphthenic oil, SHELLFLEX 6212, superabsorbent 5

pol ymer, and the sane vul cani zati on package as described in Exanple 1. For
al |



formul ations the | evel of superabsorbent was 3 % on water and the oil /dry
rubber ratio was 0.5. Farnul ations and test specinens are prepared as
described in Exanple 1 with the exception that the specinens \Lve;r(ﬁ cmbed at
160 F for two days prior to mechanical testing. Phase inversior @cured for
all three sanples within 1 10 mnute.§gcomthe tinme that m xing of the two
conponents was initiated. Al sanples exhibited simlar tensile strength
and el ongation. See results below. 15 Superabsorbent Tensile psi El ongation
-Percent STABI LEZE QM 600 1017. CARBOPOCIEAMMS96 1055 WATERLOCK A100 576
1105 These results show tegat_ phase inversion can be effected with a variety
of superabsorb ’.sc?aggl ©1% MAR 2006 Wiile this invention has been
particularly shown and described with references to preferred enbodi nents
thereof, it will be understood by those skilled in the art that various
changes in formiand detanpoesitipgromerisnga bydraphobic pebmes phascgag 3 watsgswellsm ¢ he

scope of the inventi ewRGAE Bk AR 3 %%jgp@!
CLAIIDIVB VWhat is clai mge%’?%& ﬁ i g%n‘%ég%% on conpri gaﬁghgﬁhsy%}’op obi‘c peo"%gner
phase and a \at er - swokthen wisapkr sudpsabioehen: pajmerds cpicae andvbereinthe he
conposition is substantially free of. e t en the,. erabgorbent
polrrsmelr : s ciat i oﬁi c, cﬁ‘??h°%%‘}'§isﬁhsfﬁ§ﬂ?yc%%wgﬁq %%B’Lﬁ'ﬁ‘iﬁn i &e of
water frorn a bodil YSﬁﬂ#iﬂimbﬁmiaW?Mekbﬂmﬁﬁﬁei&bﬁmw&%m@oﬁwe

. olyner. which can absorb at | east
Wigber

conprises is a crosslinked, hydrophilic oW
100% of its wei ght iﬁfha\'a&féﬂ.abi".fb#‘ﬁeﬂ% WHEWAD MRETM 1 wherein the

hydr ophobi ¢ pol yner phase is 10 conti nuous and the water swollen

super absor bent pol yner phase is discreet. 3. The conposition of Claiml
wherei n the hydRophofie cpmpynige ¢fi{dam } whereinthpldrophobic polymer phase is

10 continuous and the water swollen superabsorbent polymer phase is discreet.

3. The composition of Claim 1 wherein the hydrophobic polymer phase is at jeast
30% by weight of the composition.

4. The composition of Claim 3 wherein the hydrophobic polymer phase
comprises 3 hydrophobic polymer dissolved in an oil or plasticizer.

15 3. The composition of Claim 3 wherein the supsrabsorbent polymier is a maleic
anhydride/viny! ether copolymer, poly(acrylic acid), a copolymer of
poly(acrylic acid), poly(methacrylic acid), a copolymer of poly(methacrylic
acid), starch modibed polyacryiic acid or an alkali metal salt thereof.

6. The composition of Claim 3 wherein the superabsorbent polymer is starch
20 containing grafted side chaips of 2-propenamide-co-2-propenoic acid.
7. The composition of Claim 3 wherein the hydrophobic polymer is natural

rubber, styrene butadiene rubber or acrylic.

8. The compositien of Claim 3 wherein the superabsorbent polymer comprises
ecidic or basic functional groups.



30% by wei ght of the conposition. 4. The conposition of Claim3 wherein the
hydr ophobi ¢ pol yner phase conprises a hydrophobi c pol yner dissolved in an
oil or plasticizer. 15 5. The conposition of Claim3 wherein the _

super absorbent polyrtier is a maleic anhydride/vinyl ether copo’r3’;r§‘h“3,mnB
poly(acrylic arid), a copolymner of Bq_l y(acrylic acid), poly(nmethacrylic
acid), a copolyner of poly(nethac ylr¢c acid). starch nodified polyacrylic
acid or an alkali nmetal salt thereof 6. The conposition of C aim3 wherein

the superabsor bg_ru Py Edtfipdsitiod b Cldim 3AVha SR ihim}@sitibs hdddorllgeopipaisess of 2

propenam de-co-2-propenoi ¢ acid. 7. The conposition of (laim3 wherejn the
hydr ophobi ¢ pol yner pee eranare spmpenspissreleciad fromareinfersios SHer. 2398 CREryl i c.

8. The composition of.C aim3 | : i ses
acidic or basic funchl'(')'n3?‘%%%?%’%“%%%&%&%%%’)ci(;rlrir’rpad;a%gn of
G aim 3 wherein the gheROsicht, @iutaitany 2 eoid] 4 wackifieg & ceaznlany 8 @oascervaneior
conponents selected froma reinforcing filler, a non-rc—i:i nforcing filler, a
pi gment, a sdrfact anemulsionsMacls, CRAIRSTING agRAT O 84 PIERREFOlvVeRL | her © a nol d

rel ease agent, a lubricant, a void, a tackifier, a coagulant, a coascervant
for 5 enul sions, biocide, coal escing agent or an organic solvent. 10. A
profile, an adhi&i ve Agoofilesinadbesivecompasitioy, a coating aserlantoyr agariglei cl e

conprising a two phase _conposjti _wherein sald. l.1-1 on
conpri ses a hydr ophof?® fwer B a%éég‘?n ﬁ?“&%ﬁ%ﬁ?@%%ﬁﬁ%gg%%% ent

pol ymer phase, wher eictmpridesia Wpdrephobiopdlanerphae: snid aovdiaistvofled superabstvhent 10
conprises a crosslinked, hydrophilic | yer i ch can gbsorb at | east 100%
of its weight in wat BPlymﬂgh%g”llﬁT%‘PﬂQ‘g:”\éE&ﬁgéﬁIWé“E P rymerRhas g

seal ant, or m@rticle Qfmfdisak Brrbeslinkbd hodrphilie plveicpRhiRRicén RMebip@neszbaz®.i s at
| east 30% by weight of the article. 12. The article of Caim1l | wherein two
phase conposition isﬂﬁﬁ-'pUFle‘éPﬁ‘@%i e. 15 13. The profile or coating of Claim
10 wherein the profile or coating is a waterstop. 14. A two conponent system
for preparing a conposition conprising a hydrophobic polyner ghase and a
wat er - swol | en sdper aBboptoin, aghssiymepmposition, coating, sealant, or article of Claim 10

wherein the hydrophobic polymer phase is at jeast 30% by weight of the article.
12.  The anticle of Claim 11 wherein two phase composition is vapor permeable.
15 13.  The profile or coating of Claim 10 wherein the profile or coabng is a waterstop.

14. A two component system for prepanng a compostition comprising a
hydrophobic polymer phase and a water-swollen superabsorbent polymer
phase, wherein the first component is an emulsion of the hydrophobic polymer,
the second compOnént comprises the superabscrbent polymer, wherein the

20 superabsorben polymer is a crosslinked, hydrophilic polymer which can absorb
at least 100% of its weight in water, and wherein the first and second

components form the camposition when mixed.

15. The wo component system of Claim 14 wherein the system is a kit comprising
a first and second container, the first contriner comprising the first component

25 and the szcond container comprising the sacond component.



phase, wherein the first conponent is an enul sion of the hydrophobic

pol ynmer, the second conponent conprises the superabsorbent polyner, wherein
the 20 superabsorbm polyner is a crosslinked, hydrophilic polyner v[x{n@ﬁﬂ can
absorb at |east 100%of its weight in water, and wherein the f jor A

second conponents formthe conposi t3®&n when m xed. 15. The two conponent
systemof Claim 14 wherein the systemis a Lit conprising a first and

second container, the first container conprising the first conponent 25 and
the second cont¥ ner THEGHACPIPIRTTE HELTRISHIEM b tthe spcomdcompanens 16. The

two conponent systen Qb Chay &y ogmr_second conponent consists of
t he super absor bent pgﬁ%/urrerml . The tvvorijc nponent system of Claim 14 wherein

t he second conponent is a dispersion of the superabsorbent polynmer in an

il | asti g 5 1S, The t temof Claim17 wherein th
ol 1 o plasticider  TREGFPEOESTY BOH I LHan ¢ PHERRe ser R Rt e |

cross-linking the hycﬁfﬁéi%mmmeﬂﬁ&!ﬁ@?behﬂ%&ﬁﬁ:rfih%ﬁbilﬁpi‘?ﬁmé&n The two

conponent system of Cl"ai m 14 wherei n the 'hydrophobic polynmer phase is at
| east 30% by wei ght of the conposition after mxing the first and 10 second

conponents. 20.,.The n t f i m. ey

super absor bent l;§bl y%%ggﬁ%?&?gésyg%ﬁx&% ﬁa@ﬁ%%%?&%%@gﬁps and
wher ei n t he super abssadinenslly qonipyisesra doess dinking ap fadreass Hinkingahe kydrbghiobie
neutralized or can abforb.a l.eas two tinmes as nuch water after being
neutral i zed than befRSPEBPHH MEHRAPIAI i zed. 15 21. The two conponent system
of Claim 20 wherein the second conponent is an aqueous ;dispersion of the

super absor beat pol yner and wherein the aqueous _ dispersion_has a_pH az which
the pol ymer is 1on- sthsawasespenenysyarmAf LiRm Wy whezgia thediydpaphobig poixmsr

conponent system of %fé@hﬁ@d@@%},@:ﬁéﬁ%ﬁ&&@%ﬁ&&ﬂ[&% 'é”@%%ﬁtmﬁo a

rnal ei ¢ anhydri del vi et her copolyner. poly(acrylic aci ymers of
pol y(acrylild aci d), spoindcampbrrotsy|l i c aci d), copol ynmers of poly(metharrylic
acid), starch nodified polyaciylic acid or alkali netal salt thereof.
20. The two component system of Clamm 14 wherem the superabsorbent polymer
comprises acidic or basic functional groups and wherein the superabsorbent
polymer becomes superabsorbeat after being neutralized or car absorb at least

two times as much water after being neutralized than before being neumzlized.

15 21. The two component system of Claim 20 wherein the second cornponcni isan
aqueous dispersion of the superabsorbent polymer and wherein the aqueous
dispersion has a pH ar which the polymer is non-superabsorbing or pre-water

swolien

22. The wo component system of Claim 16 wherein the superabsorbent polymer is
20 a maleic anhydride/viny] ether copolymer, poly{acrylic acid), copolymers of
poly{acrylic acid), poly(methacrylic acid), copolymers of poly(methacrylic
acid), starch modified polyacrylic acid or alkali metal salt thereof.

23.  The method of Claim 22 wherein the superabsorbent polymer is starch
containing grafied side chains of 2-propenamide-co-2-propenoic acid.



23. The nethod of C aim 22 wherein the superabsorbent polyner is starch
containing grafted side chains of 2-propmam de-co-2:propenoic acid. - 3 MAR
2006 -39 24. The two conponent system of Caim 16 wherein the hydrthﬁﬂ@F
polymer is natural rubber, styrene butadi ene rubber or acrylic. 25. Wﬁ)
conponent system of C aim 16 wherei r13§_he first conponent or the second
conponent additionally conprises one " or nore conponents selected 5 froma
reinforcing filler, a non-reinforcing filler, a pignent, a surfactant, an
antioxi dant, az4TV stithivbice@iponeat Systrad of laitdl Slwhetimanehagasiobic golimbris cant
a void, a tackifier, a coagulant, .a coascervant for enul sions, biocide,

coal esci ng agent or | BT ene Sgpbeney ous enul si on conpri si ng
a hydrophobi ¢ polynmer and a hydrophilic, 10 crosslinked pol ymer which
beconmes superabsorbent or increases its water absorbing capacity at |east
two fold when 28ut r alliezrexd compotransystesn ¢fliper 36 whereinithe fick caupmheabombe or

bel ow a threshol d tenper,ature and erein the pH and/or temperatuyre of the
el i on 5 such t hXCPHFORRPPSH PR EonATY CamRReR Fut PRIPAS CRmPONmES SRlTeIsd

swol I en. 15 27. A nmefhid réhfoRdi@P alidrOnéh-LMTDRER AR aGREHRé S fififsdraiy di Ophobi c
pol yner phase and a water-swollen superabsorbenx polyner phase, said
conposi tion being prapEdet. & VY abiliags s fibep axaalq relcase agman ylubrasente woid. 8 1 st
component s an _ eMg3igd, ©Eoddiand)y 0 ABE0R forRAEH:, bBRE, 2olcidifs SRACLC
conponent conprises a superabsorbent polynmer and erel n the superabsorbcn
polymer is 20 a cr osalarpdnatisoltsptir ophi | i ¢ pol ynmer which can absorb at least 1
OO of its weight in wave, said nethod conprising the step of m xing the
first conponent wth the second conponent. 28. The nethod of C aim 27
wherein the seand cARippiRend emsulsion séfpriding dieydraphphic pbbaich emt & hadrgplilic,25 29.
The nethod of C aim 27 Wrei%he second conponent is g di spersion of the
sups absor btht pol yripssipkedpogymer yiu S; SYRRTRDSOTOSIRATANTBRFES 119 Yyater

absorbing capacity ar least two fold when neurralized or when the tem;icrature

is adjusted above or below a threshold rernperatute and wherein the pH and/or
temperature of the emulsion is such that the polymer is non-superabsorbing or

pre-waler swollen.

15 27. A method of preparing a composition comprising a hydrophobic polymer phase
and a water-swollen superabsorbent polymer phase, said compaosition being
prepared from a twe component systemn, wherein the first commponent is an
emulsion of the hydrophobic polymer, wherein the second componeat
comprises a superabsorbent polymer and wherein the syperabsorben polymer is

20 a crosslinked, hydrophilic polymer which can gbsorb at least 100% of its
weight in waire, smd method comprising the step of mixing the first componem

with the second companent.

28. The method of Claim 27 wherein the second component consists of the
superabsorbent polymer. ‘

25 29.  Themetbod of Claim 27 wherein the second component is a dispersion of the

supersbsorbeat polymer i an oil or plasticizer.



30. The nethod of C aim 29 wherein the second conponent additionally
conprises a cross-linking agent for the hydrophobic pol ynmer and wherein the
first conponent and second conponent are m xed under conditions suitab

for cross-linking the hydrophobic polyner, thereby form ng the conpDMNtﬁ@m
and 5 cross-linking the hydrophobic pglynmer. 31. The: nethod of C aim 27
wherei n the superabsorbent polynmer conprises acidic or basic functional
groups and becones superabsorbent or increases its water absorbing capacity
when neutral i zesl), whEkemethbd ef Ctaimr2? vaengiwthe stcond canpanspi-addivionhlly barhpridee

super absor bent polyner is or.bi,n . pre-water |0 .swellon and
wherein the mxture &Pl @Fﬂ %?%i"%@dﬁ’%ﬁﬁ‘%g@ﬁmﬂﬁﬁﬁhﬁﬂn\éﬁ bsor bent
pol ymer is neutralizggy u%&u&%ﬁh%@ﬂ;@hﬂ:@tﬂi&hﬂ&%ﬁ&%ﬁbﬁmﬁe for

super absor bent pol yner |s a polymer or” copolynmer of acrylic acid, a polyner
of copol yner of nal amsmmgmeyd@ph@mmimﬂnmmﬂ:mmhemmmwg

al kali netal _salt there of Claim27 wherein the
hydr ophobi c f)ol yner 'ffﬁ%tse C %’%% @@#c@g&n 30% by wei ght of the

conposition after mxing the f| rst and second conponents. 34. The et hod of
Claim 27 V\,herelnthe su S sarna ei c . anhydri de/ vi,

et her ‘copol yrrer Lpol F'é’ﬂq 9[5&"8 “b PX?’BP'Z?F’&

pol y(nethacrylic aci wbuﬁmmrgn aﬂ@b&@fm& éupaebsdrben aﬁhx@enscsﬁﬁl%ﬁlibr

nodi fied poly acrylic acid or al kaI| metal salt thereof. 35. The nethod of

Cl ai m 34 wherein theawmwmmmnmuv@m&eﬁmeémzapmcngxsgr apHed

side chains of 2prop C aim 27
wherein the hydrophoﬁl@gmﬁg&yrﬁrﬂpaﬂ;ﬂnat E?dafm %ﬁ&s@b@??)ﬁ%g }Ee g%rlfled

but adi ene o#f8acryl i cswellog a\WheGBthe AHxXB7 is Moy adjpsthd tb opH Ghchi thatalie wher ei n
the first conponent ang@g?‘),f%ﬁ gpl corrpone tcdadditio.nal |y conprises one or

nore conponents sel et ‘filler, a non-reinforcing
filler, a pignent, a surfactant an antloxidant a U/ stabilizer, a fiber,

a nold rel ease agent oi d oa coa cervant for
enul si ons, bi oc'-'i-de @‘815 Hgéﬁg@ﬁ?‘" it the S?Efﬁgff%'ggﬁlpe 1sap§ym=ror
copolymer of acrylic acid, a pelymer of copolymer of maleic anhyd:nde, a
starch modified acrylic acid or a alkali metal salt thereof.

15 33, The method of Claim 27 wherein the bydrophobic polymer phase comprises at
least 30% by weight of the composition after mixing the first and second

componenls.

34.  Themethod of Claim 27 wherein the superabsorbent polymer is a maleic
anhydride/vinyl ether copolymer, poly(acrylic acid), copolymers of poly(acrylic
20 acid), poly{methacrylic acid), copolymers of poly{methacrylic acid), starch
modified polyacrylic acid or alksli metal salt thereof.

35. The method of Claim 34 wherein the superabsorbent polymer is starch
comtaining grafted side chains of 2-propenamide~-co-2-propenoic acid.

26. The method of Claim 27 wherein the hydrophobic polymer is natural rubber,
25 styrene modified butadiene or acrylic. '



38. A nethod of preparing a conposition conprising a hydrophobic pol yner
phase and a water-swol | en superabsorbent polyner phase from an aqueous
enmul sion conprising a hydrophobi c- polynmer and a crosslibked, hygﬁgﬂghmmc
pol yner whi ch becomes superabsorbing or water-swellable above or Bel'dw a
threshold 10 tenperature, wherein the emulsion is at a tenperature at which
the polyner is non superabsorbing o e-wat er - swel | abl e-sai d net hod
conprising the step of adjusting the tenperature of the enul sion such that

the pol ymer becoges W%ﬁ@%k?ﬁh%%c fPLduRflnSar ador SecbREBORpSM

prepared by the netho
addinonally compnses one or more components selected from a reinforcing

filler, a non-reinforcing filler, a pigment, a surfactant, en antoxidant, a UV
stabilizer, a fiber, 8 mold release agent, & lubricant, a void, a coagulant, a.

5 coascervant for emulsions, biocide, coalescing agent, or #n organic solvent.

38. A method of preparing a composition comprising & hydrophobic polymer phase
and a water-swollen superabsorbent polymer phase from an aqueous emulsion
comprising a hydrophobi¢ polymer and a crosslinked, hydrophilic polymer
which becomes superabsorbing or water-swellable above or below a threshold

10 temperawure, wherein the emulsion is st a temperature at which the polyx-ner is
non-superabsorbing or pre-water-swellable said method comprising the step of
adjusting the temperature of the emulsion such thar the polymer becomes

superabsorbing or water swellable.

39. A cnmpositictx pireparéd by the method of Claim 27,



