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WD 2004/ 018005 PCT/ EP2003/ 008087 SUPERABSORBENT
PCLYMERS AND METHOD OF MANUFACTURI NG THE SAME FI ELD

W@ROOFHEBODANVENTI ON The present invention rel at eBCT/@P2003/008087

super absor bent polyners (SAPs) and to 5 a nethod of
manuf acturing SAPs. Modre particularly, the present
i nvention rel at SURERABSORBENITROLYMERS ARDa clay into

an SAP hydrogq\heﬁqogroﬁmmﬁmfummmecsmw ng the
SAP hydrogel . The resulting clay containing SAP

particles exhibit excellent fluid ab- sorption and

retention properti esF,lEEb@THElI&VEﬂEIQMespect to fluid

acquisition rates by a diaper core containing the

SAP-cl ay particles. 10 BACKGROUND OF THE | NVENTI

Wt er - abs of 1 Rrgsentdnvestiel wlaipsiersypaebacpantRahipers (SARg) and to
dprgtoaiat nwﬂﬂafmunnwsﬁﬁsg l\thdrelplasl,curaﬂy ghe pegtsanfrinvantion relates to

tﬂg%tofpo FJﬁydir H‘%)aagwe@lds hydb off&q'%l\ﬁltr@mﬁq aH &HPSthe

or
AR @K@'ﬁgﬂg %éﬁ tmqu %%%mgg ?‘?tp@]rtlclgﬁaq@ qatoqxcﬁlangﬂuud ab-
sopiitersat retentipn propattieagespgaaltyswitharedpeds teigd acauisitien rates by a

as&&tc%récs&ntéaahg%éSSAma@fp@mcre@I s. Water-absor bing
resins are available in"a variety of chem cal forns,

includ- ing substituted and unsubstituted natural and

synthetic pol yne BACKGBOUND @ gt INVENTION>duct s of

starch acrylonitrile graft polyners,

carboxynet hyl cel | ul ose, crossl.i ked acry es, .
crossl i nkeWagi@bsarbnoArsiys AWiF Vl”?%%l %ﬁé&?‘w@a&y@ﬁmc goods,
wiptigutiothe veaterdtainieg egents lehyliratire agenpn sludpe avagutants, dispos-
%&) ssarsa‘ bath Mdts %ﬁs’ﬂo@étﬁe QS&Yrjnét@ tﬁre‘:ksmﬁ@agémws oShble litter

raa sj&n pﬁ}? dcgﬁag#g:ﬁérﬁ %%ﬁgm@ #y cg on}f'ol age‘r%ssfbr various
@tﬁnyoalay%werraﬂspdbmge@smante pigilghie na wqty pi ehemiced éagens, includ-
@'sﬁﬁﬁﬁl&ed aRd upsURtititeBiBUrK BN yhithetib Bolgrlerd) gustaas ydBolysis
et D SR AR 05 R T angSHE ne
miygqmatgs qreeslislehpickparially neuirlized sppolymers of SoytyisRpand
frafefy snHyaride, SEperifdation pleltts pbliyieicetaterdorgitd daic topabinyer, sul-

B0l Ay AL 50 5 o Bron
ifRss HBQ&WHBW(O'HSF%{@F PAYRsYPRYI®S the dry state,

nore specifically, parti cI es containing fromno water
Upr : 0 l"’m afRad i ,Itelﬁ{d oltll1&§ Se%rb RAGWH hﬁth%‘rtgﬂltva%ué Rdémes,
i cles, ca ess an a
e pmbépr%eg%@ A
drophilig dolpmets; farekampleo As used detehs dreienm "BOPY raters t¢ A superab-
§6}8e|lﬂ yﬁé?dar&i &llectiveR refefPRGUEH Gatdriabsodiry radtedalt AL used

i
F%\éf S’tgrrrg e@élggﬁllt ?l%g re?%?ﬁ 0 sup‘é@b%ﬁ!behppc\yf/\gfmgf par@@% in the dry
slate, mogk Bpseificels @lartwl@é&ommrwdmm ne WRiRRHPEP &N ampyng plavater
s eiapare weidhit glthe patticles) andGpbicatigniesstthah abduit S%, Bgtvesight, water.

W@terrﬁsaéglbgjgfl" NP ﬁyoi%% 3:5"hy%% I" \*é?érotb 5U %F’ib%grbent po|ymer

érence elr

| 8
|ndgﬁ{1yqlr9¥edkﬁ§qteampre§ﬂ§§|ﬂ ly, particles tha{ halvrt]e absorbed at ?east tﬁelr

weight in water, and typically several times their weight in water.

SAPs are lightly crosslinked hydrophilic polymers, and are discussed
generally in Goldman et al. U.S. Patent Nos. 5,669,894 and 5,559,335, each incorpo-
rated herein by reference. SAPs can differ in their chemical identity, but all SAPs are
capable of absorbing and retaining amounts of aqueous fluids equivalent to many times
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capabl e of absorbing and retaining anounts of aqueous
fluids equivalent to many tinmes WO 2004/ 018005

wWOEQDABKDED3/ 008087 2 their own wei ght, even uPCBEEP2003/008087

noder at e pressure. For exanplg, SAPs can absorb one
hundred tinmes their own weight, or nore, of distilled
thair ewn Wighght adoiehi unget moddrateriresayue - Fanexafriple, $4\Psrcde@bgorb one

ARk ddYirnSs PR DA Weidift, HmbrBPE didibd Wakl! TREBBHity 19 bbddtb aque-
SAF; 'li%ed n_a {}}{'%s,em c article, such as a%,glfaper ﬂ% qi
X ‘ﬂ’idﬁf B&PPUIITLPIEERH' 1 37, BW O "edemIgib IR b5 Afpiged In a
vaierénarticlpr eiforas-a diagerat | east about 50 nol e percent,

and usually about 70 to 80 nole percent, to achieve

opti mum ab CV., i ' '

oD MU DRGSR L 3B oe B e
ki B least abaui ohmele paieeiAHsHallyorbouk €0 fo8Q mele Respebo achieve
oeidiurabbg@berddy. afdutrtliatien pai yerechiaaid lymeugalidingiheiasrylic acid
md %@Pl{)éf@]]elc@()g{?{?é@!a%neoft ﬁ%ﬁor’ﬂg" %Vﬁ{e'@f é}'?:a;'ﬂ)@ neutralized

i nternal crogssli nking of € nondmer owed by .

igr thepolyagtizaion Jeachign s @iapt?a’i'@ﬁ?@@'e%ﬁ "9 Jasgation and
inteunal arassbrkirgof the soeorabt, yolld@ed by gartimbheutiadizationt e.g., 50-100
BB e oAb T b A  n, opl
G EcPL I or; 9-Po g EReR SapPRRE B LI B ey 3R tried and
piled ter desieddpariitly sizeemhe polymef preterally s Rerthcereastinked

Adphdhid Bliédiotiermh MeMnahsrobigial  product. Many
I nprovenents have been nmade in the performance and

properties of SAPs, such as in gel strength and i
r eabsor bi niflaBypraRIPY§Menipirvedeen madasinithapefymgpee and properties
SIBAPS) watth s Begl elieritgh od reatisibrbing mab?éim) Howewren irvestigaltors are
. | . a o
SRR sl PR s e ol AP iy
andiihad ac@yiditiriatesy BUGhIARIRE amRUBRY Rl esia fibardt A diaper core can
bé beiucpe:r Reducingibe mamuhtdtiibeepaita theimanerctdieagier thinner diaper,
M)ﬁfcﬁi's] SRl RAFI4nd iFRALIE RBSntrdnadikkiblek NCoONt i nence

arti . Cays and other mneral products have been
added to SAPs in an at- 25 tenpt to i nprove SAP _
per f or manc€layFand ejtenpiineraltpiedustidhavedieenfadti¢dhiel FAPs in an at-

f@rﬁﬁt?@ﬁﬁ&?& SAPRBHSMSHNCE C For Sid lé}?zhe“&:fﬁl;ﬂﬁid-dfﬁmeg divided amor-
vali e _fram ¥ - Q- vaj k - .
PV pcr o T b 2ge i ey, B SiEAB-O- 8RS avai-
alle fregeCalpot Sappgsatinne psa bentgrifgonta thessyriac RbwAP powders or gran-
flas @Knoies .U.S, R410nONGs. 8N1d0476 3hd4/E8404 78adisrsasetthe addition of silica
c r ik :
B4 L i AL, S Bl Bt
miXira siliza and aL8ARfRY Ush inshysiensyartidles i n hygi ene
articles. JP 65 133 028A and JP 61 017 542B di scl ose
m |Xt :Jnrere: Ogllg%gq?@iﬂbgg'fxﬁd Jﬁ'd1'(ﬁ§s54@iji§:}R§s@rrgglgFes of hygrr?phobic
Bl SrecibsniberbPolimeras 8 41 961 0L8. Rilan(lug dgbdfte s
Patenhopr,08f892 dirclose thatuserot silisi inltheaprodcties ohentimicrobial absor-
Bt IRInfers.UUS. FRasr No. Ng35,8083hd 898 2vdedeRifklasethé @bdition of
g‘l\iga%gsse% cton&dgids%bgljaﬂ&s% enhance the gel strength of SAPs.

Generally, in mixtures of dry SAP particles with a silica powder, the sil-
ica adheres to the SAP particle surfaces and alters the surface properties of the SAP
particles, but not their intrinsic absorption properties. For example, the silica powder is
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silica-based coll oi dal substances to enhance the gel
strength of SAPs. Cenerally, in mxtures of dry SAP

w@aootiocdoes with a silica powder, the sil- ica BONEP®E3/008087

to the SAP particle surfaces and alters the surface
properties of the SAP 40 particles, but not their
hydtaphitis ioc hydreptiqiic, evinighrpioerityl isuenEes thexratgtevhidhhefluid is ab-

ARy tREWART pdrficid¥0 2004/ 018005 PCT/ EP2003/ 008087 3
hydrophi lic or hydrophobic, which primarily influences

the rate at which a fluid is ab- sorbed by the SAP
parti cl es. WAOBPHH 531Flages tlequeparation ¢rSARe kit palymerizing olefini-

caPSnda¥uraRIdyoaRs dxglidecidd &d dtidingba Sifiddiy befofRUfiRd, ®Ad after po-

I)&ﬁ%ﬁ%ﬁ& : ‘I;hgg\}vgl?‘e@%ﬁjy{@%j %8ﬂ%lefm§'ve|§ \Ll{ﬁﬁltog%ab e%fgr S cfaq s{ablllg/ and
epARRGas] l%?émﬁab'@:t)’i friewvsyerd beratie fecliicata fa@mew lagkg a charge, no
asnfotio pasbspes sl ddrieyatedioTIRY AEUtrd) eNleats Gratriadvosit ddesaiot contrib-

Ut ATRLRHoti @E\%én B‘re&%lﬁé %?tsl’wle:m/dr g@f‘?bg ﬁg@gﬁé&@&ﬁcf@ Qg\*?eersely

enera ted. I'S neu
isfefi b- ute to the osnotic swel | pressure of the
hydr ogel , \WORIH576d dideiosed @nicplly sroaslinkeds 8APs bbtained by polymer-

lﬁﬁéﬁ%@%&/l cmaﬁﬁ"{gﬁﬁzﬁgm&’s%ﬁh QA88iRg %m?hlﬁélellé/nsq{e@&él dUHhg9and

-cont
AL ERIRL Al e Rpebiet o g SR BME Hh Sl Bihaoe
sidlildy updaryneohianisaliload. However,dke salbstabililyof these hydrogels is inade-

duafts Shé BkREmaiutESolBp§Y TGRS nbIRHOMARIHE locolrt aPh Ih|gh>éa|t content.
under mechani cal | oad. However, the salt stability of

t hese hydr %el s is inade 15 quat e, and_a_premature
col | apse dPNereateris @ed RPRYcAtiRs Hisclesing BAP sertiglasiagH a clay in-
chaletGB Q[U82r814 disdldsing Patyesdlid, wadr-apglabkadbsortsent composition

p%é&%é&’é%ﬁ%g oﬂﬁéﬁ\b%laﬁgle‘%‘%ﬂdq oK (53‘3‘75 %, rbé/ Yooy qgteqf% blend, of an
e&b‘%@%@ﬁfeﬂ@b %@?Q oD U“B@éﬁﬁ’r“%‘éj cﬁbﬂ%e&eamefea,r%}a@weﬂam
gegystaindinsiseraisg add Prixtare® B¥éredfy wei ght of the bl end, of

an 20 extender rrateri al selected from uncrossli nked

cel l ul ose vat \Ves certain s.and .

m neral s, lgsd Ib?ﬁ eRt e edssﬁ%& e(m%clostgsgvatgaqwﬁ}/e,%gomposmons con-
& Tl To ¢ \gator-gwelabesSAP wad en irebganicdopowder oprptesalily akyc dhe com-
doBitiBhd) 8redréBares b§ ‘ﬁﬁi{rénﬂiﬂkl %leﬁ&ﬁg@ﬁ@m@@a‘nw&@ék andp S)Q/F‘Qfamcles

e?{ %;és’@%:g R%ﬁ%‘?a%ﬁ&aﬁﬁﬁﬁgﬁqkﬁ positions are prepared

rgani ¢ powder and SAP
part| cles after the SAP is pol ynerized and
crossl i nkadls. Batent Rat4£785,987. didslds¥s, o8/ mealizawdrosiespartially neu-

t%ﬂ%ééf@érg&:aédld’\ﬂa ah el §dsﬁé$§(orﬂ;%1¥mélf z%'tub?r?%c@&é XAM’]Qhe simul-

suspe
tGRA0NS EHEIIOR 6L CTosBinkERaILAN BAMIRNICORABHAlE é‘s‘"ié}% Hdbe polymer
bead saspansimngttiowedrby azaaopiceletydratiore | @npsslingingloecurs in the pres-

dheb ¥l S rﬁﬂ?iﬁ@?@%@%’uoﬁ QpOVRE rQé/ultﬂﬁ%}E)&@cﬁ'hﬁs a high.volume

dehrydra ﬁ;r g urs int res- ence

U EETURHEIRS Bgf’h%a“H%IW' P%ﬁl on step. The resul ting
product has a high volune expansion after swelling in
sal i ne solwsi Patent No. 4,914,066 discloses pellets containing 0.5 to 15 wt.%

SAP and 85 to 99.5 wt.% bentonite clay, prepared by mixing the SAP and bentonite in
the presence of water, then compressing and extruding the blend through an orifice to
form the pellets, followed by drying.
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35 U.S. Patent No. 4,914,066 discloses pellets

containing 0.5 to 15 w.% SAP and 85 to 99.5 wt. %
whemwtomod® cl ay, prepared by m xi ng the SAP anBCT/EP2003/008087

bentonite in the presence of, water, then conpressing

and extrudi ng the bl end throﬂgh an orifice to form

t he pel | ev$Q 9fl Al2D2vand VIO E1AIROR). dis¥OEGMMBIERIDOS containing an

Sﬁgéoﬁﬁwmggﬁﬁzogﬁol% Q%Un%@ Q?e(?eﬁéﬂjzéé@ceglﬁlﬁﬁaﬂs of a bmder
T AP Fergelegoane ot Prhedfongg ey o KR g liech beo

codting empadaétus, or meaomxeob\auth dry| AP parécles ane wawrxaﬂotth@ mixture is
dAEPbY heating. presence of a binder in a fluidized bed

coat1 ng apparatus, or are adm xed with dry SAP

particles and water, and the mxture is

heating. Y-S Paanidin. 5439.9564lssl0588 "d’i‘tg'iﬁs&é §§Pn€1nﬁf5 l‘j‘FtB@n Inor-

g@hic poRdEl, Nessiléd &r cy. | nor - gani c powder, |ike silica
or clay. 10 U.S. Patent No. 5,733,576 discloses a

rocess o r oduci ng absor hi ents con
process of Brigduci 19 absorkifg, agent s comt AN Ag (Blowing
afnts @ontaming @) a mateneu\tehmle csypihieticrpolymec ongopolycthentancHb) a
nQ{urQer thé rﬁéﬁx‘:rc%rﬁp%uﬁd M%%@hSrmé?@é’lﬁ;%‘_éra@@ls'aSpourable

{
PRieFA AL raTaY acﬁwﬁe ot B3O8 walhry 3hS ppsariing 3356 Baf Gontain
clhy asp eul@dfilBglaghingcl oses a particul ate deodorant
conposition containing an SAP and powdery zeolite

di sper sed &3# 692@ 5{1 §|s§ gesbaeﬁiﬂcﬁ%étde%&%n‘ TJ?]?pqgmon con’(talnmg

conposi ti
ane%%a@maowdw éP@'tt‘éd'EBWG%Q‘ Withlntﬂw%sﬁ &egn particlgp. \\ag epmposition
SrebarabyRnedtii Bgvatdrcaigbibedi regin 2 d kdliteRatwalet ifNbe presence

0‘? é?e‘}lff?gﬁ&,\,éy @C(Ij,grﬁ?sam??v\a@ﬁétl cles containing 0.2 to 10

an in a clay, having
i mproved anti cakl ng properti es "wherein nore than 60
wt % of t hd).BaPatent Ms. Gatad, 391@@10&9138”&%’(@&5 cagitaiging $.2 to 10

\Aﬁg’ d& rgéﬁﬁ owgé#r :a &%/Oﬂﬁhﬁg irAprovéd &9Raking properties,

?esf%ma%m et ¢ RETIORO A2 IR PO o o 0 S be-

fone, durjprey soaftdr acawfecaciopginking Btap. pr ocess conpri ses t he
steps of: (a) preparing a nononer/clay m xture by

Lnr )élsglgl ﬁLI\&gaO%t @tsg%[}%lgggs Q%chegé ﬁf ppogfui:fnﬁ aer'?eftw&keﬁl poly-

noerjcladlioy ﬁwngpwea PevseRelcas %ﬁlc'm Tha PEocess gomprises the steps of:
pol yneri zation initia-

(a) preparing a monomer/clay mixture by mixing at least a mono-
mer, clay particles, a crosslinking agent, and a mixing fluid in a
vessel;

(b) exposing the monomer/clay mixture to a polymerization initia-
tor; and

(¢) polymerizing the monomer/clay mixture to form a networked

polymer/ciay alloy.

WO 01/13965 discloses water-absorbent polymers containing silicium-
rich zeolites for odor control. The silicium-rich zeolites can be added to the monomer
solution, to the SAP gel, or in the surface crosslinking step.
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tor; and (c) polynerizing the nononmer/clay mxture to

forma networked 35 polyner/clay alloy. WO 01/13965
waelk@showes wat er - absor bent pol yners cont ai ni ngPCT/EP2003/008087

silicium rich zeolites for pdor control. The

siliciumrich zeolites can be added to the nononer

sol uti on, WGn01/B21 1SARsaipeses anrSAmcarhpositionfcgoiaining a partially neu-

tr%irz AP i Sh st 3% WA IQHHAiBAE PeupRel iHeSMARE08 iBffee

e e

exaneplés) it carmpdsites wearesprepareth by powgersrowgieemMiXng.r ee  aci d
form and a | ayered doubl e hydroxi de ani onic clay,

e.g., hyd ' | avs. - ;
conposite #@%&e‘%%‘ﬁ%ﬁ S l?y&d})%glf % g’%&% é‘f? ﬁ%{r&?ﬁ'ﬂ?r n%g)oly-
meLt@BaiBBgdilwnrsdisate andipringFRnRRGedRAEMeaRlits and improved odor-
cohidl ﬁ@gbnfe@.r TheglupRklicate® tarcba hadad ajora| duringj, bii after @olymeri-
za%nd avi ng enhanced perneability and inproved odor -

L&At rol properties. The alunosilicates can be added
before, during, or after polyneri- zation. 10 However,

a need st Holewet| ansed sill <SR foF SPPpaayt particiss hamingigproved fluid

pé@%agﬁiwpéérg%gg%gg&@é% .t(Lé'iJIW% osi-(%%%gﬁmcont g SHians cortaining
. ) e- Y .
ARAPANS NIRRT AIKE A Y, TRT 0 el Rogd, Akargibly, the
presentinventine ixdiredtedde dhprgving thehrermealiie andiahserntioniatessof SAP
pgﬂg?ﬁg bggntgdggbi h%\éy?&olttﬁ@sgmya@lgbi. i Yastoubnabee ki e addi-

. icle I ,
tphl SABY It SEB(Dercp il 5ol BliRgHE B eElaictdl dying o
the lyyalregel,@ndlcap signifigantigAmpPIyaSAFeperfarngpcq with respect to rate of
ﬂﬁi@é&b&@ﬂp}iéﬁ By aldisehyste @gﬁt_bini@:tré iSARLclay particles ant fluideermeabil-
. roge ) cant I nprove SAP
't%@?m%%gﬂ%ﬂﬁa?%g%gzg%#t 0 ra%/e g? fluid absorption

by a di aper core containing the SAP-clay particles,

and f1 ui d Tperefgrajthb praseyt inventiog s divestdden irBp@VipgBAP absorption
r%grahhiblegﬁ afifly SEFSRERES withBE: J4veReN affeBiR bthéFiuidabsorption

Irecte ?0| rovjn ?AP ali)so I On .rat?a .

AR roHGENAN 0RO PP Serieen Bl e PR o ¥ g man
fadtinérg grbessd. absorption and retention properties of

the SAP particles, by the addition of a clay during

the manu- facturi gg angszal EE @ OF THE
| NVENTI ON The pre i i ted to SAP
particles and nethods of
The present invention is directed to SAP particles and methods of
manufacturing SAP particles. More particularly, the present invention is directed to
SAP particles comprising a water-absorbing resin and a clay, and a method of manu-
facturing such SAP-clay particles.

One aspect of the present invention, therefore, is to provide a method of
manufacturing SAP particles including the steps of polymerizing an aqueous monomer
mixture containing an unneutralized monomer capable of providing an SAP, such as an
a,B-unsaturated carboxylic acid, like acrylic acid, and an internal crosslinking monomer
to form an SAP hydrogel; comminuting the SAP hydrogel to form SAP hydrogel parti-
cles; admixing a clay with the SAP hydrogel particles; then neutralizing the SAP hy-
drogel-clay particles; and finally drying the SAP hydrogel-clay particles to provide dry
SAP particles containing a clay.
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manuf acturing SAP particles. Mre particularly, the
present invention is directed to SAP particles

W@ wpni®dhg a wat er-absorbing resin and a cl ayPCERP2083/008087
nmet hod of manu- facturing sugh SAP-cl ay particles. 30
One aspect of the present inVention, therefore, is to
provide a method of manufacturing SAP particles

i ncl udi ng F\Fﬂﬁeﬁé t&fthé’ }e\égﬁrlh\@nﬂgn %ﬁo%%mmmrﬁ?rmanu-
m xture con |n| eutra | zed F?pgnoma

of
faﬁm\mgﬁ/wgpgﬁclggpo %lnl@ﬁ aacgayaw a golgton, mﬂ}zgflgragrocess compris-
w@é’(abfmxryilnlg@n&tqudoud inkeoraer sdlutionzoimgprising dn anneyitadizehe,B-
uﬁéeﬂér% éJ@QrB&yL@é@W D tﬁﬂeﬁlé&lImuﬂgat%%&y&yrﬁ@ﬁﬂable monomer as

ap a}tgrnaf‘g‘rpggin ingy FHOJ(‘PWSY gga:lﬁdé\ﬁ? ?%gly%? s%ép B\h%ﬁjcf dé)rgae hfarma| free
racfical initiader; () pelymedzing alcngmets inkke HRPOMEL SQ!IW!?@@’} Stéilcaﬁ;ﬁt
aRRUR 1168 a BAP HyaRgeVhaling d@eé ARnGABr toftkerageless ke 1000

oBidpa Bt o e estng o AP UbG R %“5’”9%9' chop-

pmpmrowﬂeﬁﬁé’ ydesgehparficlo® At dasted partiglesizgy Caé‘ '"H@t%’dto the
Iﬁmgel patitias, (8PceMinating thelSaﬁEP byxinogelclaygniatuce ayd digpersing

tlfe 81%{ ke %AML}MFE?& é{%&lél@@ ﬁrn@ o&?ﬁ@ Sh@ hydRgel-8hy particles

t
tq PPN AdeDee efsnesltrehzbaapm%t@@ah bt {00, nd (@) grving the
S nelrdydl-efaly patticiesio pavigeatre SAFallayariicies | Enendhd gad clgy are

pPssehiihel dadle ?591%@ bk Fgrtﬁﬁ ReHRIclayaPsicalyie frsemtadrathi stirface
a t her free radical initiator, (b)

\é]st em. :i\n
Og %' ng nononers in the nmononer solution a
suffl cient amount to forman SAP hydrogel having a

fr ee MO NOAHotHED AESEt oPthe lpessent h&éhtibﬁ@@to mpvité BAPtGaypearticles

P@XI{]Q l?oreh ce&fg %Li%mhﬂf&'q%%rosgﬁk gﬁér/cgﬁ/(?g%dgﬂgt CleaSIer o han-
e oreconi Lot Whok DA eices i elien g %way

to the SAP hydrogel particles, (e) comm nuting the

SAP hydr o [

che A7 AL 0 o (st ol
any2hR gad adayyand, heylgg lu pﬁ)@ng IIQQ @r%qertles an
(bpaltasatiiid atquisijiorofatedndien EXcelentdlbisirenneability iithegwollen state.
drying the SAP hydrogel cl ay partl cles to provide dry

SAP cl t P d

a Si ﬁg?)é %{lltql g f‘@r as(ma&?g‘r% Ip?efnsgﬁtc lgyé/qtlﬁé % ﬁ%g)rg\{ & & %mPantlon
dosnpisiegelitcraie paticles gohtatning ksth anSAFANG &Fla%. WW@P g cl ay is
RRRES fréth thd\§rolp 86RMting BY &) tal svelling clay, (1) @vrotew&iy clayyand (c)

’EW{%%% {hﬁmoﬁdvar}%ﬂgﬁhger&aﬂ lg%%?ﬁ@ %F%Ag; bl%{ﬁ;glrﬂ}l%kto neu%rghzaﬂon

dle and nore readily dried than identical SAP
particl es lhipaferseembedimehtsaf theagresauidiviestiora #peSAP elay parti-

dide cﬂﬁ&iss%rg pérpéﬂg hf?é]h bg § P, @rgovdogl? jrctdcfd )§BAA) or a

Cont AR Ng ?@g agﬁast%‘%j agd up to

AQIViBY ABE) FEWNE &Hatamge?h'?%ﬁV oB
famss, rfdutralized oguhiosyltgraupsrataeniamgrosips, exdél nassweliahle elay.
perneability in the swollen state.

Yet another aspect of the present invention is to provide articles of
manufacture containing SAP-clay particles of the present invention, for example, a dia-
per, a catamenial device, a feminine hygiene product, an adult incontinence product,
general purpose wipes and cloths, and similar absorbent products. The SAP-clay par-
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25 Still another aspect of the present invention is to
provi de a conposition conprising discrete particles
w@omtalshg both an SAP and a clay, wherein theCDEPR2003/608087
sel ected fromthe group consl7st| ng of (a) a swelling
clay, (b) a nonswelling clay, and (c) mxtures
tidlbe&RYresoMn 8T £bdre toh thecdrigle bbmanlufactuten and trBARI& puitibitleduced

fllél%i a? wglﬁoﬁ]ﬁr%% ! 2R Paseadid quﬂfsﬁlt)ﬁrréitﬁd embodi nent s

LEERE THVent tion, the SAP-clay parti- cles
conprise a partially neutral [ zed SAP e.g.
pol y( acr y Futhaaspcté Brchpdantagesebthe(vesant inveniion will become

é;g\(éﬁ@to tﬁlu@dj rlﬁggoé/fanln%ﬂfirhgﬁa%mrﬁg @étglreatdéﬁcmgloheﬁme pre-
e A W58 e b B s

aspect of the present invention is to provide articles

of ”%‘E*fﬂlitbr@e%ﬁiﬂl@w& $AE- PﬁmembiME@Dmﬂenm
prese exanpl €, dira- per, a
cat aneni al deV|ce a fen1n|ne hyglene product, an

adul t i ncankipreseatinpardion dd directpeiteraal abpqnbpos@mwlgﬁesormf@mg
& S %}@3 fgg% %ilcg%})oaf heaé’,flﬁ %Hg 8Fay @Fé’ﬁ’r‘é%@c in I@%g@“&rﬁél@)ﬁs op-
ngmn AR IS ST SRR 5 SR Ay RRIdee, g acoor
dahee with an éxportsnt teatusel atibe présent iBvesigo; t@smaswlq& Geptain about
509E10 atdlt O85! SREHEretdoN shoik 8036 bbeut 9084, By wWelighthefthe SAP. To

a{g&%%ihe @nd ad anto?%gesqr%% ntt rh?/ﬁﬂ cfeﬁzgﬂat pdr{‘%&qédrﬂé\?‘%but 65% to
abhet 8556, w/wagwtd@fttbe Bag. d‘e%werssm b Pafticlaseopiain apqyt perjio about
5@%’%6 BRSTE fablyt RIS ETM 199 tE QU BOY4, by welght) of the aya ifd ashieve the

OOt e PR T ot o,

byiweighted the Clan absorbent particles conprising (a) an
SAP and (b) a clay. The SAP and clay are present in a

single parmgcé,ﬁ-‘-’ cé}ﬁ SHEnt aﬂhQQ%‘F’dcléyp &ﬂcléﬁ&i@‘ﬁrép&e@by well-

di t

e s AR ok gl g BBl he sap

dompenentoot thet 8AP wiaytpadiclss typiealiiane a@immﬁrlzesbwoaﬂ@e%ﬁoiﬂuflon to

fgﬁ‘r( ‘hH @2\‘#’ d‘?(f ai%\ble\ﬁs*POcH% hsg@%dnm&bﬁwf tl%)ﬁﬁes%ém paeticistcan be

qsﬁea;sﬁpv i aher BRTCEHReONR AT pertols SGKETH HG i Bgrse suspen-
sxropelyr@edzatipy. wei ght, of the SAP. Conversely, the

particles contain about 5%to about 15 50% and

preferably. rﬁebﬁgﬁorﬁ%%’o?& 8#}&]&15 ﬁcﬂ‘ienpbfo &tﬁn etﬁ{/leﬁls%onomer

clay. To achieve

havinsi FERGIACH HPFYRE OF B RLSRETFOh ?a@%%)e Ji 8o sbfptuent, e
AP B-urytuvated bzhrboxyﬂlc tbid ot kalyydritia ¢hedad!, ypisphhranylicecid, ke

th %l:& onﬁfi‘l@to'r G éﬁéché GyiRmRiRabEsh SiiyeRit Imondfhek RaVIG an amine

ont | ndous and di sc nuou I ocesse hle IRNQGE" $n,

bseel P RIREHreQiHo an amlne Stib stituent, .g., N-vinyl'aceta e
monomers used in the polymerization are unneutralized, i.e., contain 890% or more, and
typically 100%, of the carboxyl or amino groups in the free acid or free base form, re-
spectively.

The product of the polymerization process is an SAP hydrogel, which is
a water-swollen form of the SAP. Generally, the SAP hydrogel is subjected to a me-
chanical comminution, i.e., reduction of the particle size of the SAP hydrogel, for ex-
ample, by chopping. Next, the SAP hydrogel! particles are dried to remove water and
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component of the SAP-clay particles typically are
pol yneri zed in aqueous solution to forman SAP
whyanogehs However, the SAP conponent of the pPEBEP1003/008087
particles can be prepared by any other method known
to persons skilled in the ar¥ l'i ke i nverse suspen-
piivide dop SHReartichsi dine B SAR@artistesitherscast be pebjasied to further me-

%@Hﬁ?ﬁ% hicRSsiA YeBlidtibh &tk @ld¥BifledtRh indi@ihdéhadping, grind-

ingaf §|§Y|§I1%. r%)ogﬁ'ﬂér%tlﬁt gﬂetltn éugac% c?8ééﬁ.ﬁ|8£g 58erﬁ is used, the
sarface-auvnstiningegant isaanpbisy id the dged SOP p&ﬁrﬂﬁﬁ iAfter epglicgtign of the
sﬁﬂd?ﬂefc@d)sls}{nl@ﬁd ¥ddre, tA6 BAP patticldsart Blbjecipd tmcdnditions aheeein the

Lil‘?ﬁe L) ac %lb@%n%\%%’t re %cts%ﬂntl?éﬁ%h%'oﬁh’é%%&l J?%Yﬁlﬁkggl%ﬁps of the

Fecursor
Sé«ﬁ’tiQtCrCtS@l!!thhe éU@aCGSIQfU] RWEIRR de. The rmnomsr s

used in the polynerization are unneutralized, i.e.

cont ai n 9GNP pradcht lﬁvﬁﬁﬂl&?&drﬂalﬂgﬁ(ﬁ%APoind@Qay Incorpo-

car boxyl  or am no cj
rated into p@mg@d@g@ql@e? p%gcleﬁ]garbp%aﬁggre%f of I%ampl by a ﬂ’n 2thod
cpmbysmg treadtépmof pobjmmlng ait lpasiSHR Vil regemer ognable efproviding
dr o Sc_?"nér{ & B-UnQ&iitREd EABoANE am@eiﬁeté@lnhéutrdhh&i 581 to form a

ppx/g\en ql;%l e“frtm%e ﬁ’é%&?‘i"%ﬁ rggu fﬁg;lef?c% n?wgbfy%nzatlon is
chyndrimged, thema clay-typipglyeas quacgﬁ@%p AY SIuR»Ip adgdegstogagcommin-
Ngﬁgdr@ t jaflcfss. AThe oiltyi disb ¢an eemitied asesolid pantidle$\or a pow-

d%g .%%% g&ga% %8@??@3? éf%é&#gmgg)’e §A5’y extrusion, to

Argperaanihe iy Tand o e e e LpRNER. The Sl doaitaised SAP-
I dHigiureheangnaltasisdd useg a suitablechase and tiradp gomginuted, dried

0! ;}%d aitPo ti%ﬁg ﬁu@f‘ébé‘Srosél%kgm&b{)‘ﬁéhéufm&é@SIAP&:Iay particles.

surtace cr % V eb
R
shraultdnebesly orddqeentiglip) ircprefesiedembodimats; dhg §AB-clay hydrogel par-
tﬁreggﬁé holthdRGe UM conirhPuBAP particles are subjected to

conditions wherein the surface crosslinking agent

reacts with a portion of the carboxyl or am no grouP ,
of the SAMetIAR casponankotthe SAT-¢layBartiges {siasegpn polymerized

Frlo%ﬁv%rs Béﬁl&ulﬁﬂlﬁ@ RQfnshiueatpd espokylic avidataraithe SAfPadomponent
ﬁ? gﬁ) Ety c\-%téso Qx?de%%%% |ts]vge|§tﬂto?gn hg%ébu? igliagHhee remalnder

es can

qjyh%snﬁ@tﬂﬁ@@n ig aﬁ@fw afingireaird *é’taé\oéA%PO'BB? ﬁ?EF’P%Oﬁ%P yrylic acid.
H&esler Qﬂlﬁemﬁnwhwomnem(e gc aprgbareinefangits pretiungprs)andSiwer a,B-

LﬁTSgtu'r?t@&] Fé’l‘b@)éﬂ# %ﬁ@% uérﬁ'{,yaﬁdé%a hRO éé/lbbi@yhé“ébl@ %rédﬂlréd@ can be em-

n‘%ge e %AWW 3 §(\ tha a%q;ﬁgwngﬁgs og eyﬂé?énq gﬁ)ehtlon In

pestlcmmnﬁmmeacharttdesmfdwe:prayentmwntm exhibilsimprovedebsergtion of an
7{}‘% 148 rréa/1 ratrc‘jlgsszgﬁiﬁ@I ideRtity ethenBuAsatbratddeshrisadylic acid or other

%Bg]e? pﬁ?cletg p(g?paée g;ﬂ% ?[\ﬁesgr?w c%?%ﬁq‘c%‘% a dso have an
iolpagvediileid meamenlelity Hirough meylugbqwq{lg@ pa@c@s argl’have an improved
@y EdIof Mid sibllendiesitigsse the clay in and on the

hydrogel particles. The resulting unneutralized SAP-

The SAP-clay particles of the present invention can be used in absor-
bent articles, such as diapers, catamenial devices, and adult incontinence products.
The particles are especially useful in absorbing electrolyte-containing fluids, such as
urine and blood.
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clay mxture then is neutralized using a suitable

base, and finally conm nuted, dried and sized, and
wopiomabi y surface crosslinked to provi de neuPCHEP263008087

SAP-cl ay particles. 20 Neutrglization and conm nution

of the SAP-clay hydrogel particles can be perforned

si mul taneously or sequentially. In preferred

enmbodi W”Vg oﬁszﬁn%amgﬁ@%fmé r@&é‘?\lt lrﬂélﬁtront hfd 8$odkirBiting de-
neutralize ?1

o e P e sathie, SR GOImaRgN of the

nmononers, particularly a, R-unsaturated carboxylic

aci ds, andsﬁbgnﬁé%me-ﬁﬁmvnﬁmsm GOMEONENP

absor b an aqueous T1 qui d.

The remai nder of the speC|f|cat|on Is particularly
directed {np SAP G&RY lﬂom)SAEMaybmlmlbsmf tiaes prigisent imesinglon is limited

FS/\A‘EYh%rt theoéﬁng ! c\é'gg%lle EGer8-timed lﬁ%{le@ﬁf' df %n @adeous

e ST AT LB 8 BB EAT R Fosin o
altea s 6r-gh soyteay tezsurprMcprmneerans@plnn theaprgpariation pican SAP are dis-

RREQ5PERY. pRAINE N6! @34@?5@ BRd W@@%me\é@m in@Brpotdied herein by

r f%{éw:q%uh'ﬁe §£«§A ng'{ponﬁ%tfog . tedgrggs %f&F; gy Eér%élggkomanses an acidic
or laLbadchansews:pnfesmH@utrg@eg|ap9u’f<ﬁ5°/9 freabout 100%, i.e., has a de-

é—gf’ﬁg‘uﬁéﬁz‘éﬁéﬁ Gﬂ\l)ﬁﬁréb@ﬁt/iEjhﬁ %%ﬁmm{] afértiecorporatia of a clay into

r use O prepare the The present SAP-cl ay
fﬁ%ﬁ?‘% YA©% 50 have an i nproved fluid perneability
through the fluid swollen particles, and have an

i nproved T3k SKA cdrebd anibniti(arn acidinelaterabpanbinigoesis) ordagionic (a

b%AF aﬁelt&yat%% ﬂiﬁg‘:{)eﬁﬁ l@ﬁatwée 'Iﬂ{eea?ﬁd?'ﬁc SApE QFe‘ 194583 dpacidic water-

aPsOITEAN. o6 PEBEIC SHiP. ST BHO AL IS Ay gl gan be any
rEbin tm mtisdses AR indtspenitralizeg forsf Tihe acidig ivesinsiyaigally contain a

I f -
N o e e

furieadld MARIESof 1 he present invention, and a
nonlimting de- scription of the conponents of the
pr esent SAE’ @révediBAR iscarescidit alatemubsorbidBEBABSERBHIXNED 25% to

‘E}S"/%( : R C"&'?l"{aﬁg\ﬁ%&ﬁ[é i3a fa‘g Lﬁ?gqie é%lnt&% RIS bfesins.

Invention I'S

Thmcwﬂlﬁ eesgygan ke @ 9@91pé>ly6’fer 8ha 6PRRIIEE’s eT)“r?r ﬁ?”'ft‘Y ﬁ@bg P?'E'C wa-
1RRIBETrbiAd revin iBaoekited 44 longlaatie resielis sapadlef afrsmeding and absorb-

iBé%{ RH8 ten EHES %@ﬁ/e@f‘in%tgrg wRth H £ n¥@tfzedrar bi ng

Inor ter-absorbing resin. Mnoners
useful in the preparation of an SAP are dis- closed in
U.S. Pat enTheNacidié watd-abs0rbingdeshDiy®icaliBissslightiy erpsslinked acrylic

tlegﬁﬁo‘%mr @I@ﬂtl?&’o@élfﬁk@d’ pdi(atkficaaar theTlgﬂtlﬁérBsgm@ a&ibic resin
|

iypica ma@re&aﬁé‘éwmwzﬁﬁ”%@% i e g
¢.g., abolic adid0R moiety, canableavf Blavidijigean 2574 piotiprish.i PRI, in
{hEWredtihcabpatt inkhndl @rcdiamkingliOnoradr k., & polgfupotiatal oryanit com-
gou%ld‘? yI'h'enatcf%iic }egﬁl c§ﬁ%oﬂt§éﬂ{ &gglj copolymerizable units, i.e., other mono-
ethylenically unsaturated comonomers, well known in the art, as long as the polymer is
substantially, i.e., at least 10%, and preferably at least 25%, acidic monomer units. To
achieve the full advantage of the present invention, the acidic resin contains at least
50%, and more preferably, at least 75%, and up to 100%, acidic monomer units.
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15 The SAP can be anionic (an acidic water-absorbing
resin) or cationic (a basic water-absorbing rein) in

WO ai0u0e8005The ani oni ¢ SAPs are based on an aci dPCI/HR10683/608087
absorbing resin. The anioni cy APs, either strongly
acidic or weakly acidic, can e any resin that acts

as an SAPEihyldnically endatarbteziedrifoaylin acthandicartoxylic esit mghydride

n{&lﬁxp#n%?é A ﬁ’rpfh@i%%i \ﬁé’tlelﬂlé@éoir&iﬁg pdsirCiAEINa Bbiyfic a6id,tnethacrylic

] oni c, aci d, 0 ani c.aci d hosphor o
AP Brordl 501 5 TPECTII 47 o SRNEREIR Bk PPRbtlecaus acid (oro-
taanic add)dophenylasrylisesidt, i-angylexysprapigeigecis, porbls apislprchlorosorbic
a&id0%hgetid sciapéiﬁ%taqni%bif@,r pahipRchinamid &sd,B-siaarykendic atidgtaeonic

resi.np or.a mxture Q r.es . . ; . g
e ey g g o AR A6 SR S
meecicdiclsl, Wisalboxyashylenss 6ndinieie arfivdrife. Asrylie atid isthe sost preferred

ekk@%io&ﬁ¥ bR@tdraidbatisoxgiapai fr pfepanieg ther@ARNd absor b-
ing at least ten tines its weight in water, when in a

neutralized form The acidjc water-absorbin esin., .
Lypi cal | y BYlencaly NIPatIgiskRfPR BaICTEPRATRYS Melip liphatic and
ageradticasnyll bgiunicyadtdsp sedh axkeuy! solfgnicasigslallyl suforiy acithényl toluene

Stplirf&e*ﬁ% %I%Id,‘% éﬁ% FL‘]H‘S%?:I é’tfr‘dﬁ @EFyHé gﬁ’c? meg%r%%ﬁ&’ rEriélchﬁJid é/cicﬂéi§ such as sul-
f%q{hyg@ﬂy?%i sgﬁg,etxge n&etﬁ-aggl@?,isgﬁ%f)wl .a8rryP e,r%lﬁgé}é.&ll e
acetEib] 2hyronrSwiathiavyyexyprpylosulfpaioacid; ard 2-acrylamide-2-

n@&ﬁﬁbrﬁﬁéﬁé SdiRnid did. t PR sphae eBaRiInMg &iidit Pdsirishab prepared by ho-
Cross| |

K e . ' | i G
e sting o preo et p Bt atiPby MlfiorRroaRhdiing o
nhoprNoyin@cidZaeiet, siahtas methacryloyy aiby! Rhesehatas AP exiansixe fist of
SURSHE SARLBEMIAE MBHORRIScanisd foukd VD, S. RatdneNar 4,07@6863, dmagrpo-
r%%é};h%geﬁ'g%?{%?'rgpg% 35 substantially, i.e., at |east
To

y at |east 25% acidic nononer
units. achieve the full advantage of the present
i nvent i on,THehehianid SARs carsbe feoexaaiphes agioly(acrylic adk)9g hydrolyzed

s{i'é]g%]gg(yf‘onﬁlgl@f réfﬁmp%éiyn?ér, 3 S@ih-abpyifc aRRICLrER cbsolREa saponified

acl nonon; nts. WO 2004/ 018005 [ EP20

VIt ElgPeAFPHEISR{ET ERRAMTTf S BRP B0 a0 o0 A APl & o

\gzadtamxyarnice @opalymat pdrethidenermalsisanbydridief gapolymer 1ag isobutylene-

rﬁ&[tb%lia&ahy@_to%rco%@meb,ie?@aw(ﬁﬁ' IBuliohfd adits), @pw(\ﬁir@l-pms;lrbhonic acid), a
acrylic acid, e r -

SRV RespBRAGEOG) pEON T dy pSuaREPBE|firbfe and mix

turasitberaef. dhe p;eflgrr@ﬁ9n|@5\cﬁAPC|sg;oqc&M(acryllc acid).

(3-acryl oxy-propionic acid, sorbic acid,

a- chi oros ' j g i | ] ' -

o~ chl or oo AR Endetion Qf%%é%fm@%““?”r FAA SO fmtzaBle mono

el PESERa ! COBEPHY ISRAUGEOR] Y Hes cadics Bickeasssa e pres-

&edf agoiirictiona titetnanmbssiickisg mdnomer. - Theeadidic tasing,are

LRI BA SO ittt o

ERIBIS I FRORER B APUA AL gyt B8 b6 es to determine

e lmpberpticatdpacinefdhe resinsd FonUsein absaudtign @pplisgtiens, an acidic

bRl iyl ﬁ@nt@!cird%{%ﬁfme@ P81 0hasd Qrﬁﬁélihkingidﬁuéity?di dsanhan @twiueg0%, pref-

such ,as .vin 0 B 0

AR i RSP oo & A,

acrylic and nethacrylic sulfonic acids, such as sul -

f oet hyl acayiméraal sodslindhdsonomthmastrpréfetably is used in an amount

SMLEORE L BY LI, B8 typiddhiy 9PERRY wiBtdlabout 5 wtd%, based on the

total weight of monomers. In accordance with an important feature of the present in-



10

15

20

25

30

acryl ate, 2-hydroxy-3-nethacryl oxypropyl sulfonic

acid, and 2-acrylam de-2 15 net hyl propane sul fonic
wa@eiod/o1gdosphat e- cont ai ni ng aci di ¢ resi ns are PCEPP2063008087

by ho- nopol ynmeri zing or copg ynmerizing ethylenically

unsat urated nononers containihg a phosphoric acid

veniiet, Yhe incarporationmet dnalay jntoihy SAMPYdrode ppbatomeukalization allows

t@ééé@[ﬂéﬂ%ﬁfdté@éls&éssntﬁruhé AHRhEMSAR-Hee LA SHRREIIEY f th@Bmount of

. L U.S. P .No. 4 663, i -

Ere] HOBYINKBY SROREET TSRD DA B e s A TN e b o
amcumpbiantesnab otogélandingl menamsr @yQvidestandP AP yiyéregel that is difficult to
heh8leCAnREdpetRIN 1d ddnemBLRS dndePROTNETBAItiGh Gtaadig)totd SAP ay-

Ci raft copol yner i [ .
et gt be =YY B0 B BERTRLN Fiveglfpsanro monemer o bo
decrepsemnby pPOW 18%piol apeit 25% chpaRIed 1P (ecameldt ¢f infarer crosslinking
rR6HPher MREd infdh SAPyﬁlysmgelrfﬁdegdf@ddamydh?m@dverﬁelywﬁfected &andling

: anhydri de copol yner, a

46‘3’?“3%@%@5& o‘?l%ag%i d), a poly(vinyl-phosphonic
acid), a poly(vinylphosphoric acid), a
pol y(vi nylBahfoled af irsteind) grosslisking orvabeerinblyde youd aee, not limited

tg,gfb)l)iggmig }(c?’r&ﬁ?gf%ﬁéc‘?ﬂfc) adif %sﬂéFserfeSFers;Sﬁ'tea'i?/ e follSiRg ifSrnila (1),

he polynerization of acidic
nmononers, and copol yneri zabl e nono- 30 ners, if
present, nost comonly is performed by free radica
processes in the pres- ence ofya polyfunctiona
i nternal crosslinki ngapecwner [ HCkeHagi dic resins are
crosslinked to a sufficient ektant such that the
pol yner is water insol @6¥e-%K655Pi nking renders the
acidic resins substantially water irgoluble, and, in
part, serves to determ ne tB? absorption capacity of
the resins. For use in absorption applications, an
acidic 35 resinis lightly crosslinked, i.e., has a

crosslinki ' | i lbng QYeioRERA, hexamethy-
er abl%/ I es@gﬁrﬁﬁgaggg%gﬁ%?{?%gfm@?ﬂgr ef e(r%gbl y)@);bout y
Igne) £-¢ ¥ S VRIRPHIEND 07 18526 Pos sl i nki ng nononer

nost preferably is used in an anount of |ess than

about 7 wt% and typically_about 0.1 w%to about 5

Wt % based on the 40 totaf3wei ght |51f3 nmonomers. In
accordance with an in tdnt urg_of the present in
WO 2004/ 018005 PCT/ Eggg%%/ Oggfg@{z ?% vention, the

i ncorporation of a clay into the SAP hydrogel prior to
neutralization allows the anmount of i nternal

crosslinking nmononmer to be reduced conpared to the

anount of N BRd 8Y ingderendesdy.iafk AR NIRRT S0 ALK [Selor 4 and

GiBacpAEmities Siapreasatitey by 1he fgimdriggformalal(iyw anount of
i nternal crosslinking nonomer provides an SAP hydr ogel

that is difficult tao 5 , peci.al to
conmi nut e andCb’ﬁpH'ﬁ(éoggg{?éﬁéﬂ%gﬁl)'g?’cﬁhéﬁf an SAP
hy- drogel prior to neutralization allows the anount
of internal crosslinking nonder to be decreased by
about 10%to about 25% conpared to the anount of

i nternal cross|inkin nononer used in an SAP hydrogel
free of a WhefgIn '\Aﬁ‘{zﬁ’gﬁt adversely affected handling

The compounds of formula (I) are prepared by reacting polyols, such as
ethylene glycol, propylene glycol, trimethylolpropane, 1,6-hexanediol, glycerin, pentae-
rythritol, polyethylene glycol, or polypropylene glycol, with acrylic acid or meth-acrylic



10

15

20

25

30

35

40

and drying of the SAP particles. 10 Exanples of
i nternal crosslinking nononmers include, but are not
wo RevspesH0s t o, pol yacrylic (or pol ynmethacryl i c)P@EUDEP2003/008087
esters represented by the folJowing formula (1), CH2=
I H (HCH2" 0=COX- C=0 15 (1) wherein x is
a6iihThe semppuraizydféovenuld (i) et dbrdieerkby wpctingpalydlkylene polyamines,

syﬁw Sn%ﬁ%@&@aﬂ@’tﬂéiﬂéﬁﬁé@%ﬁ%@e\mth acrylic acid. Specific

LT e 0 B | bt IO v

by seféreoce 2Espavihllp 5r¢jel$e¢cryb‘%\lnklde§gemte arepersaensrio)triathd ether,
rfﬂcﬂ t éUr eth lenebisacrylamide, N,N’-methylenebismeth-

ey agmgﬁ %ghyﬁ%l%glﬁq?‘}% ok (e foiprbbdn HASSELY |

prepared by reacting polyols, such as ethylene
gl ycol , pneageietathy @sibic résinrebdyid alapsregbaoring resin, i.e., cati-

0878%%5 ﬁl%nﬁ]gin% {/J%s?éﬁteéAlﬂ cla? %Qﬁtigfés céﬁg@rﬁ' étr%lnp or we%akh basic wa-
t%[@b?qu@ﬂgar@ﬁ@ herhesk V‘@&?rﬁqsewé@ﬁfﬁﬁ%gﬁoﬁngle resin or a mixiure
oPﬁEElrEPZTBI@CHa@B&@QH cari Be adiothop®lymec onp oopdymert Therideritity of the
bgls E)re% fs J%*tht ar%h%?]é b%%bdﬂ%t@irn?igt;gﬂa}ﬁgf dg\?égmgg@na @®sorbing
abjopit EHDPS b éewgﬂt el phen Nt SRR HeERRPATG /e
peéferablyde drasentin 8s cREanimiorMid.e..6b2aP2599 10 10086 oF fherkasisdanoieties,
é"t?eré‘rh o grdugsChRy frBs m‘—%ﬁé’rﬁﬁ?éﬂ fovmpraé @frbrﬁgﬂbasm resins typically

o6 Rpont s e RS P RERIRERE G Plorkl ' a1 Y/

N, N - et hyl enebi sacryl am de, N N nmet hyl enebi snet h-
acryl ani depheaidid venter-gispesig wisimaypieallyyd atightlyamasstinked resin,

qﬁgli Il'g% aong)}g\gr%}%Prﬁn rdr %;{)o}é}é&}%lEﬁamﬁ%@lkﬁﬂ%&é&yf—ﬁﬁd@? | BePoasic
(S 2Isa sen e for oXAERIgr el csRiked polisity oS 2 prhialy
ShiheNg poly(aNgigkahidmi); avply(dithethgtdialpmombonign hgdriokide)T agjuater-
) p%l%&%e%ﬁ%tplbn%ﬁﬂ&ﬁ ifle-ARRIHEE p%ly%!yF&'eea gB&tefhifd @

resin

DA RIS TS RINED- STRU S IAIERAP BopRSS gpgreted
heesin by referente. The tighllyasosstinkgddasicvatersahiserbingsiieainjcgn contain
SRABbEy Rk Lihittdar’dNg cRRSIMKEY D8ing an internal crosslinking momomer,
as set forth above with respect to the acidic water-absorbing resin. Preferred basic
resins include a poly(vinylamine), polyethylenimine, poly(vinylguanidine),
poly(dimethylaminoethy! acrylamide) (poly(DAEA)), and poly(dimethylaminopropyl
methacrylamide) (poly(DMAPMA)).

A basic water-absorbing resin used in the present SAP particles typically
contains an amino or a guanidino group. Accordingly, a water-soluble basic resin also
can be crosslinked in solution by suspending or dissolving an uncrosslinked basic resin
in an aqueous or alcoholic medium, then adding a di- or polyfunctional compound ca-
pable of cross-linking the basic resin by reaction with the amino groups of the basic
resin. Such crosslinking agents are disclosed in U.S. Patent No. 6,235,956, incor-
porated herein by reference. Crosslinking agents also are disclosed in Pinschmidt, Jr.
et al. U.S. Patent No. 5,085,787, incorporated herein by reference, and in EP 450 923.
Preferred crosslinking agents are ethylene glycol diglycidyl ether (EGDGE), a water-
soluble diglycidyl ether, and a dibromoalkane, an alcohol-soluble compound.
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at least 10 tines its weight in water, when in a

charged form The weak basic resin preferably is
w@e@gemooi n its cationic form i.e., about 25%CDERDOYH08087

of the basic noieties, 15 e.g,, amno groups, are

present in a charged form The strong basic resins

typically are present in the hydroxide (OH or

bi car bonaicg, }a&@ r&woﬂ:@% femr@dmbﬁnm@m&ul@ gasm or the
mi

resin.ty |c

baSic £55401 RIYAG biﬁ LI g %tﬁvl CoARnen SR dyey . Eiato
atryetes and yethactyiids, viiladetaie, cmet P viny eier lasd snfaenl%@ompounds
hgghgg%gﬁphga a lightly crosslinked pol yethylenimne, a
poly(allyl am ne), a poly(allylguanidine), a

pol y(di net hyl di al | yl ammoni um hydr oxi de), a quater-

ni zed pol y-styrene derivati¢ecya guani di ne-nodified

pol ystyrene, a quaternized |poly((nmeth)acrylam de) or
ester anal og. See U. S. Patehl~No. 6, 235, 965,

i ncorporated herein by re nce. The lightly
crosslinked basic water-ab i ng resin can contain 25
ot her copol ynerizable units and is crosslinked using

an internal crosslinking nononer, as set forth above
with respect to the acidic water-absorbing resin.

vﬁ{ﬁ?& [%%gg%%ﬁ{s% df %?a'd‘ lk&ﬁ%r&hppghd’ (Wb RBIpRGAY ring op-
t}%ﬁ ('aﬁH%%WP%m“h& fouég rJBﬁd'?%cﬂ’WHﬁAEA)) , and

pol y(di met hyl am nopr opyl rret hacryl am de)
( pol y( DMA%@‘N)abIe @Patﬁ\yl%ﬁyleﬁey\@abﬁlﬂea&lﬁ@l‘é)hdi’cgmﬁtéa itd) nuestiyd acry-

lgtﬁ] ﬁtgylo&r)gat lgﬂ;?rapyﬂpar Cl = rR@%%rcgfﬂtL‘ n- b&glrgc%/l{&g &Y the like,
analt reixtuses tmbre@f byitable gaHsybngtbacw@#ﬁSdecle¢%§§t Rliged limited to,

fohiihORabyiatd: SRENAonEoatslisoprny netraDerpss| | nked
asi c
péawlwa{hgﬁna%{ha&&?\a p%ﬁ@?%@ﬁagé/lla% GRS @(ﬂﬁ%ﬁf&tuﬂe?%r of or

witoGsalkyhagigtesh §U5%i§¢ SYFRRIG ¢PNRPUN %Wlt@'ﬁ%ﬁ @ﬁg E‘Wé'm“ed to,
@fFens, (ﬂﬁ@dﬂ&tﬁéné lembiaglstyreneesbutyl sBrrehe,andgisé likelk Bndmixtures

tﬂS%EH r \ﬁﬁﬁeC L ggte%rén%ﬁmeﬁ%%teé\b 6, 235, 956,

I nCor - por at I'n by reference. Crosslinking
agents aI SO are di sclosed in Pinschmdt, Jr. et al.
U.S. Pat enAneolyrseid@Sor Bittiatdr koowpfaraisedn prepaiing $4Ps can be

rs%fgﬁtr%ﬁﬁflesﬂﬂ Qllséfﬂl |E1Pa165§ar82§dox é?i(;d&ﬁ@rrrﬁefli thitRitérs sduch lak figbse dis-
etaig\‘?/ I\éo ) %I d&pporggﬁi?d ﬁé@ﬁl&%&qg(erér{ég)@ﬁé redbx and

Q%irln
thetmal nm@atwarc@n berusafl stalylor dpsuiieble copRimliag. Ofhese, especially
&Q%r‘e@lﬁ@&érs%/aﬁé’é’&aﬁm%SS@ﬂprls'hﬂg Sapohyirepdraalfateand sodium

%yéfg?é:&rssuéf tQ rarfd%ﬁ?rﬂﬁ?ﬁ&ﬂgo%hchrétsoazkglgllsaﬁutgﬂ gltrﬂ@%h&‘ o &5 8Hs(2-
@nwmomoana}’d@bwreﬂﬁonqesemwr%ﬂ'x s aveleblengpr efeadpnamgs/-50
fovel Wisid@learyicals €5S.Av,i Iny) Riabmbad,&/irgindd. hVihe initiaidr typidadly js used in
ANt BAbQafcAMRAURELS of R HBotdbRuf FIBBeed BnEIBight of
the acrylic acid monomer, preferably about 0.5% to about 5%, based on the weight of
the monomer. Depending on the amount and kind of the initiator, the initiator optionally
can be used together with isopropyl alcohol, an alkyl mercaptan, or other chain transfer
agent to control the molecular weight of the poly(acrylic acid).

Ultraviolet (UV) light also can be used to effect polymerization of acrylic
acid. UV light can be used in conjunction with a redox initiator and/or a free radical
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10 wherein R represents hydrogen or a Cl_6al kyl group,
and wherein the phenyl ring op tionally is substituted
wowdoh/omoes t o four Cl-4al kyl or hydroxy groups.PCSUEPRDS/@8087

Cl- 4al kyl acryl ates i ncl ude, ?ut are not limted to,
met hyl acry- late, ethyl acrylate, isopropyl acrylate,
inttigporo py hermbiMylight ie utiiieeldiin the Reiymyerization stap, & plotoinikiator alsg is

@88‘? 1 thb ‘l‘%é’c?tloﬁ hexiefin ardhioat RelDindha tb)ﬂerslmh RRIfSYInaheart.

SullRgP rptia g e, bt i e B o1 R R By
opy)ppemyiieR-myethyi fmmmoae,ewhleh wpmmef@@a/m\fayw@ &omyriga Addi-
B of fikethoRRINBIMOK, &8 IRBACUIHE® o59)aht 2@ diad ynethyl-1-

pgl é?’l”i;%r%ﬁwaﬁ tgﬁ%%ls %/ Ec?rﬂu‘n%rc‘feﬁl%%ﬂ B #rdt Icieaddities as

rene hyl st yrene,
DARREHRRt ViBene, t - butyl styrene, and the like, and

m xtures 20 thereof or with Cl-4al kyl acryl ates

and/or netpacsyd, %Fo%%sse@%ef&@ ng?é Jaf tr@ﬂsm%m rint of the

known for use in arin

S A8k partcles ng He TS SR OV LRt oV AiTpies SAEP oas de-
ss;tlbéd dor éxaopie, ifi Ghapérdsefd Modetn SupePatiseriieniBolymer Technology,"

%ﬂ:ﬁﬂéﬁ ani '73913 r@r‘éh%eﬂhl@ﬁ/@ 1bys): ef ﬁilﬁﬁréq.)roéaé@ forg@dMmeriz-
'%91

rdcasiR AatTash opon TSR B 3 Rupbdt sotion
dontaiining eerylicacid and pelpRetization tatords J?@?%ESP HPelYReiiAAtion re-
a‘l‘ﬁbﬁ dhd atc‘?os%ﬁﬂﬂ@ﬁébbﬁ’ﬁn Bynee agéitiors of i inirnaioebsalinking monomer,

szxc talsg‘t}%wgq%%%lar éobl si sobutyronitrile and

|nopropane)d| hydr ochl ori de,
commercially avail abl e under the tradenane V-50 from
Wako Cheni gaipeviduSly Aoted) the polyRietizatiomd sastiongirodesds Tapidly to

)hé] rﬁé{tﬁ%\gggﬂsﬁwo&el tﬁaff‘@ %rudbdj)%r%?arﬁﬂ@g&gﬁ afla flat SErface such as
@g@g@ugyﬁlx ReviRg p@meyef belt. a‘%’i\ hyq;o l&erwﬁ HSWEPn ted, and the
¢aeiaddbd Yo, ahd intintt@yadmixad with, @@womwevb BAPHydtgebparticles.
'ﬂi}s intifBtd RARNEN e tHeRREAElitREzN WS saifEbibasaNfbr kkareplef with so-
(5 H%:}n L or d og{g hm ql;rlrw%anliﬁgo Ft r§0.%£ S%XP &%éh@%#ﬁ ﬁgrtlcles
havmg ehéegreh af neutraammr(DNhgfe&hOUi %%éﬂﬁb@tﬁ 108%; Prefefably about
%@ﬁ% €5 Hbalt 8884 J?eférﬁ@y BBbt (6% 1 dbouas8dd) Nedbralization and

rav
sl o Vol e b Refp iy pbOa g Edenu

in conjunction wth a redox initiator and/or a free
radi cal WOAREbLGABA06N, RGEiERLBEN 08P 8Ydrogd particles are dehy-

&%t d&d n@éoﬁn Jhg Bbtlam éAFg-EFaK gﬁrtkﬂe‘s ih 4@61id & ﬁdw?jer form. The de-

Ffza IOﬂS SO.1S

| t1ator
ENSIT 1 Samean B PHIGEREOL TP Y TR SraHR SRb S hy-
preysiqesticidd ehtlwtdmparatthe ohalout 1207G tebReoysHde abautt3 kauss i a

oveWBr thb'vab@éjhyfdﬁogel overnight at a temperature of about
g‘;:% %do ngél?i%g{ﬂ 'f')éﬁ Q)%%?{Beﬁ 8an b ogkonally surface crosslinked

wd:lmmuda@& erpssiinken st ethylenmglia digheigyl gher (res "RFDGE") or pro-
whgues, New York, as | RGACURE(r) 2959, and
- hydr oxy- 2- met hyl - 1- phenyl - 1- pr opanone, whi ch al so

is commercially available from C ba Additives .
DAROCUR( 1 ) Aprefgrred SAP is neutralized poly(acrylic acid), Fe SRA A suitable

PAA can be prepared as follows. This disclosure is directed primarily to the prepara-
tion of poly(acrylic acid) (i.e., PAA), but other acidic and basic water-absorbing resins
can be manufactured by an identical or similar method.
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I ndustrial processes useful for preparing the SAP

conponent of the 10 SAP-clay particles include al
wee@ens®es customarily used to synthesi ze SAPSPCEHEPIV63/008087

scribed, for exanmple, in Ch er 3 of "Modern

Super absor bent Pol ymer Technof ogy,"” F.L. Buchhol z and

A T. Gaham WIley-VCH (1998). A suitable process for

pol ymeriz- ing the acrylic acid is aqueous sol ution

pol ymeri zation, wherein eQys sol ution

containing acrylic acid gﬁgﬂ@é¥gﬂerization initiator

i's subjected to a polynerization re 15 actlon and a

Cr s | Kol A PR RaRbe it Rell o0 & 5 rbéa\st%%htammg

crossl i nki
apguipy0s torkauy 406t @r@fer@tmé awtﬂée/ﬂofgpp ,érggrtel %ﬁfgrab y about
2proioedst BER] aHdmbst preferably aboht 26t yo ebat 86% yaleiglie by weight,

akﬁlﬂ{% akid, \ﬁ%éﬁ‘ g&ﬂo rfleﬁé a%@mf%teﬁlﬁt &Gosslihking nﬁ)%bfr@? eA PAA so

i,nuou

OQW%Bﬁ%fga&m'i‘tH@nw' L3 vt REP A2 R PR Pl ffageium
chrhonateg ammidnirab carporated sodiinmhycioxidd er ecmiiuraithetsob e DN=60-
ggydrogel particles. This intimate adm xture then is
neutralized with a suitable base, for exanple, with

so- dium carbonate, and optionally comm nuted, to

provi de SAPpartigylanycolgien Cﬁ%iﬁtnir‘@l%s’ by, weiohbacrvligagics 9-07 mole

chmentetrgdlénéatsa@rp|aﬁﬁaé) approphats tev2i6f tirdtizitre (2, 2 1 afts (2-

?ﬁ@g%ﬂﬁ)amg%%d%érg% /ﬂc{\%dﬁmpers&ﬁa@) Hpérgmf%{%fr At dture of

1@o@nyleage¢ 3P A WP oY 1 NRIPAEG Y oo FAIPPRAteBgwder to DN=75
pRirdant iad &wnsiriyed,cmllls@camedt arad pgst-modiified byrsafaceatriossinkiog,

)}ida d’é L\ﬁlthscﬁ‘Pa\Fér e oqglg?@ofﬂﬁlrztlzgrﬁ/’ﬁﬁﬁ aﬁ%ﬁs&ﬁfbﬁ under load
(U)ot Siarb Sy SR 27 b Al 1
tretdbtasrand afresidust aonylicacidgortienttafl ﬁ@o paigs ws'elwee ppm)

SAP-cl ay hy- drogel particles at a tenperature of

? g?gtedlglor %\% %li?c%{; &h%nawfﬁ%gg Hgalnpeucsﬁhé Bﬁe@gnt lnven’uon clay
rardgies gia clay slarmy § ed ta & AN hysrasl pncg@@neqt@z@;qned

SAP-clay particles thereafter can be optionally

surface cr $/§|§I Iaﬂ}zﬁﬂlcle\éﬂotf H»,e%réﬁérft %@nﬁﬁé@bbﬁre st

ethylene gryco
geeslinkest onarpRaled rtcg/mﬂrovept E@QP@PP%P@W'% BPp Ff)efeéurface
qosslinking vt acneatingldf ari SAP js Whaln idtelar, alslset foRIAVK Dah Aagent No.

@55‘@6@? qnc%?pgr oH AWRsin B feferdh&s I\I\%l"lrtﬁ’SdOcSGQ 'cbtlﬁﬂ\ﬁb@(d:ls and condi-
fansdr sushas SosarKBiaRBA B anteeing ah oBals 4 Abatid SaRc!

wat er - absorbing resins 40 can be manufactured by an

'Pg%ﬂtE'Pgalc)Ble%raa%emréﬁrnm%g?}gmem @M&b’h?@@ﬁ acidic water-absorbing
5PN ST 225 & eéﬁgg élggu% Ly télsdl&loglﬁ{f% %hacej éAgﬁﬁFmB%gent

1 On Cco
mm/etuooedmmmntw@%y tb¢ ewler atufq:aeaebhhe SARIRpPamBL SyEgge cross-
ARITRy dioedr@ing bt hedrmutiay parBibits trendd perforBi2e) prafetablpby heating at

%ggtﬁ% akh¥y ARt s 2Pt APBeY bardiB% by wei ght, by

In addition to, or in lieu of, surface treating the SAP-clay particles, the
SAP-clay particles can be annealed to improve water absorption and retention proper-
ties of the SAP. Heating SAP-clay particles for a sufficient time at a sufficient tempera-
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acrylic acid, with an appropriate anmount of internal
crosslinking nononer. A PAA so obtained, after
wa@elvsetswe with a clay, is neutralized wi th soPECT/EP2003/008087
carbonat e, potassium carbongfe, amoni um carbonate,
sodi um hydroxi de, or a m xtu thereof, to DN=60- 95.
1k abbvethiet Tg(glads iransitian tetriperatarehbfdhe rgsin BEYoEs the plgarption

' .0.07 nole percent
p?é{e#yélsgor@% %glcr:]fyl am de, appropriate |levels of
initiators (2,2'-azobis(2- o
am di nopr diparieljouingyBrevehe Biillugtsaten anedditiond! fepkniting exgmple of
aftsAMHabbin B¢ QSed £MRE SAFPUEEnstnentldithe BRI AIBhaatidRAY of the pre-
whi.ch, when neutralized with sodi um carbonate powder
SEB! IBXEY8M15 percent and then dried, mlled, sized, and
post -nodi fied by surface crosslinking, vyielded a PAA
with an average gel vol urexsfipdgE.22 gnigm an
absorption under load (AUL) of 34.1 gm gm (0.28 psi
| oad) and 27.1 gmgm (0.7 psi load), 7.7 w % ex-
t r act abl esTo asultahlerresctdusihs addeg 809 ractisdf sormlieagid,df parkpoof

t@?ﬁég?lfgﬁth@ﬂéébhf@éz gngéz.ﬁrgg!ceﬁﬁ&m_ niééaétig@hwi wlatea,rand 1347.8
u iV [ :

re ot waiRe: Dircgen g bubbley Dol g (R A S3Biafs B o tom-
peratore was lnwateddpi1943.i Winen grgrdissaivyedyaye e Was resiuceghpelow 1 ppm,
tRé ﬁﬂ@ﬂhgid&‘gﬁ{&é RereQRIdee nﬁﬂhb)ﬁstaﬁfbr(fe_!r baggartswfags! i nked
or,anneal e i mr he. r L
CheCgE Eoe IFR OB ERRR orindh QR TisEf pR ol acid i
16k patis cbaRIers2.RA GRS P3G PRICRH hydigges BEIOKiGPim 10 Rt of Water.
Patent No. 6,222,091, incorporated herein by _

refer ence’AfY@?'a%oﬁ!irﬁ%cﬁ’&?ﬁe ?P&%gﬁza"ﬁﬁﬁ begailhnd & beadtem-
for surface crosslin |n% and/ o Rnggl ing an aci d(IjC or. .
RETHHER 6f CAA0"ClRBRRSCH B LT NOHPn N EAAGH R tApSd n & insu
Istedtcantaineg farthrae hdurs tovegdeice a¢miduabimegomgobelew i1A00 ppma

basi ¢ wat er-absorbing resin, with a solution of a

surface crosslinking agent to wet predom nantly only

the outer SlayComponant ne sap-clay particle. Surface
cross- linking and drying of the SAP-clay particles

then is pegf nor, "
wet ted sur apuasgp RS @’x%?@%%f,%%? Piple i pb BNl r o
ertaielion cie, SHENInG oiays 2y theshlibHeabEPe M piAG ke Swellable,

1SAF e beyanankiedhles Sultdide sBAMEtlays ipdude,dubsreowot liléed to, mont-

mgﬁl%%'itg,dsatpeni"fé,TEBﬁ’t}:@nit\é’?IESénit%p BSOS R crINtk, CaldMtb Mlevensite,
proper- tres of the SAP. Heatin AP- ¢l ay parfi
{esicalioy lkesEpie. (rasBals, MLt I ﬁ%’?%a' ?’eaxp&e’ﬁ'?a‘{%% oot
2004/ 018005 PCT/ EP2003/ 008087 16 ture above the Tg

gl ass trapgidrbp, the BRENARG dlagls PEmbdie bEEdrmicullips elsg.sMore

(

th S tion roperties j fal: '
R 58 o e PRBAE LSS bEof S o Rl Bt v
rotaimited teyfmorgmarilogite (afteatreferrd g)céa%g%ora@,tq?gjeg%pnontromte, hec-
AT 8asHite OdaucbsiteSARY Ripaite aBdritotiteds afnatunallyceurriag cbmbination
c'afn éf%érﬁ&es, rich in montmorillonite and also including other smectites, as well as
nonclay mineral constituents.

Suitable nonswelling clays include, without limitation, kaolin minerals
(including kaolinite, dickite, and nacrite), serpentine minerals, mica minerals (including
illite), chlorite minerals, sepolite, palygorskite, bauxite, and mixtures thereof.
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EXAMPLE 2 To a suitable reactor was added 800 parts of

acrylic acid, 4 parts of tetraallyl oxyethane, 1818.2
W@2004918005 2. 2 percent oxi di zed starch in wat er PCEHRP2003/008087

1347.8 10 parts of water. I\Iﬁrogen was bubbl ed

t hrough the resulting solution, and the tem perature

was | ower gde tlay HRG. caviberart drgamtiphiiolclagd Asxupge hergaand hereafter,

ﬂgegggﬁ e&ﬁQﬁ%@Wﬁc?is%gﬂwﬁ Sl RIS RE comipBLNG toSabBFEat least its

. er:. 2.4 par 2.2-. L
oMPOt A el DmE G o BRI o an Bl petegjmmisciol
competnd. CArRorgandphilisfcoapoond pptianellyicamabspgd yaiet o afvater-miscible
C)f@bglgﬁd_z. 29 parts of 35 percent hydrogen peroxide in
parts of water. 15 After a short induction period,
pol ynmeri zation began and a peak tem perature of
65- 70C waJhederoisedrganopiiis ¢iyiegd "meandsioy” ges uggkinterchangea-
b{)@{é?éig 86 rdiér 18 NafilBlypdsdiethyt 0.gt, ahrieetite$ ahatt Have erdemoammonium
. ce [esi . r
O SRR Py BRL T oL M BByt pcen e
clsalrayess- e ShetgAm b‘@rggng@(@qnple@ ign" rgfer%@r% spﬁu}ggj Qrpg%plum ion
whi&edih bRg oEmayshytiratentdiemalkid ieplaced by bs alifhatiaoe araamdic organic
@5\,@ lsﬂﬁl ér@?rko%iays,l tﬁ?!r%fcﬁg, HE98R ConFHuRbS 81a® havaliar mBkdanic com-
I'ng ag/s I nc ude,t but are not l[imted to, nont-
PRBENY aNGAN AYEAUGEIAPE nont r oni t e, | aponi te,

bei delite, hectorite, sauconite, stevensite,
\Iéggmaic?lel t'l;l"ve %bﬁ?@?ig?'sPﬁstré@Qﬁ@nt&gaﬂlTﬁMDﬁFaWaGe the smectite-
- r ref .

gt v G Uy e D b S et vl 2 B S@hinag Bfbgeity of at
Ipase & mailibgyivaiends peralol arams oielay.i Vet dgy subsiassdciyse, but are
%"?ﬁ&h _ﬁ)l, lﬂ"[@r_i}a:tthrbﬁ;ﬁodcﬂﬂln@dlﬂyorbiug variety ofiodntonitel anelcsimitgr clays,

ri nj, t. ) . ' ,
SRR P RGBSR AL Sk o3, BB Al bl ot v
ceaverter todhe ST ST (he AR PRIGHPRY Pdhs TGy pgversion oan
IRCETHCtdd 1y £ eatlohrathanye36aaibn ekiag apmotublec$astiym cowhountd by meth-
%%MHOWHQH 'tl'feearﬁ‘ @n@étﬁ%tyg@%héﬁlg inPhafddGintriBAly d&Scardse util-
) as nonclay mnera on;tltu Pts §ULtabI i
inerh deRMRle: g]ogy‘gorilllﬁeqt% dpentoRy ?,H)&ﬁ% ey Req %r{tfe,osha,p Rites Ia,ln% steven-
sfien @thérsuse(ul nlay sdbsigtdsiotluee nentropitediiteeattanwipiteagnd @ &)ler's
éﬁh[.’enti ne mnerals, mca mnerals (including 35
ITlTite), chlorite mnerals, sepolite, palygorskite,
bauxite, and m xtures thereof. WO 2004/018005
PCT/ EP2003Da@8083ys uspfutfinethe|pssseat iyention alne 1gjude those set forth

AMHERREPDIS. iPatept RY. 2,681 42 dndvesorated teteit bypfefernce. t Fieese or-
it a DO s %) SR FarPRoleafic IbaRESdul B tnd properties
1 Uniceaien glay e yots atart £opakerRle-dhe 20l Yt g grpanic iauids
Hed RFmistaplsgaldhrd caloidabdispersidns.or ganophi | i ¢ conpound

optionally can absorb water or a water-m scible 5

conpound. . .
Generally, the organoammonium ion substituted onto the clay substrate

has an organic group that ranges from an aliphatic hydrocarbon moiety having 1 to 24 -
carbon atoms to an aromatic organic moiety, such as a benzyl group that can have a
variety of groups substituted on the phenyl ring. The number of benzyl versus aliphatic
hydrocarbon moieties substituted on the ammonium ion can vary from 3 to 0 aromatic
moieties per aliphatic moiety (i.e., dimethyl dioctadecyl 0:2, methyl benzyl dioctadecyl
1:2, dibenzyl dioctabenzyl 2:2, tribenzyl octadecyl 3:1, and methyl dibenzyl octadecyl



The terns "organophilic clay" and "organocl ay" are
used i nterchangea- bly herein to refer to various
wo yped1890H5 cl ay, e.g., smectites, that have PCT/EP2003/008087

or ganoammoni um ions substityted for netal cations

(e.g., sodium and/or potassi %) present between the 10

2ci)arhe ayeust of Bngartoanmadniung inmosvetiniedrantaolive olayfaubsiratg typically

iSR5E 054k RFAITEEEH: UBY WeiBht 3RS SigBn@tRicllayTor @ hydr ogen

atons are replaced by an aliphatic or aromati c organic

group. The organocl ays, therefore, are solid conmpounds

that have Paefefrad organpeaysosampsisaane cameraaf e dellewing types of
5  ofGRRARRRYniur SatidhemBdiRéEmbRENdHeitesoldst r at es of an

organophilic clay are the snectite- type clays,

particularly snectite-type clays that have a cation

exchange capacity of at—l+east 75 mlliequival ents per

100 grans of ¢l ay. eful| clay substrates include, but

are not limtled to, the|naturally occurring Wom ng

vari ety of bent aTT¥ &ad |si nildmrmardidysnitend

hectorite, whijch isra magnesiumlithiumsilicate clay.

The clays preflerably firdqt are 20 converted to the

sodiumformif tThey are not already in this form This

conversion can be effected by a cation exchange 4

reacti on using a sol ubl e sodi um conpound by net h- ods

10 vW%r%iH l?{}?é"@rl\ %lﬂylg?gufﬁe{vingsgﬁ&és}t I‘Z@,érﬁéﬂ? ! RY %x&ﬁﬁ@f‘é@éﬁrhon at-
A vtf@,viSﬁS@ﬁqa%m l?@éjf 5L1 2 T rLﬁlie{%)ér%”ﬁé% hydrogen,
=smpgnot & allayl gratpenaming ad idast 1@Ehd upie.ddLexagipig, 24 carbon atoms,

aﬁwgﬁgfefébﬁ-‘ﬁé R SO SHPALFRNARER, and R], hdepbhddrial Grbe, lower alkyl
u

an [MTer's 25 earth. Organgcl ay f
G & AIhETo0R SERe o Y TR B eL 1 38 iy i Hfetereby

15  rhkthglegrolpss. Pat ent No. 2, 531, 427, incorporated herein
by reference. These or- ganoclays are nodified clays
t hat exhi bj in i nor [v-Gos s G f :
properti esé%sr g%ef@n%tré?%g) @g%ﬁ%%‘dbg%hg’éf@“ﬁﬁgﬂgg‘?‘? a?:glrm sthyl
lestapidhydrogenatechiallow )y arnmoriye tle”%IW'tS?r’QQWVIqunizﬂlﬂ' y-drogggated
HISWN Hhiabhiemdrnfondetareohbei gdakratly sansammeniuBeoatioal hodified

20 @Q@g@gig@g@%mé&%érﬂ@d By ielibiniigd onto the clay

an organic group that ranges from an

al i phati c hydrocarbon noiety having 1 to 24 35 carbon
atons to an aromatic organic noiety, such as a benzyl
group that can| have_a varjety of groups substituted on
the phenyl ring. The®nunber of benzyl versus aliphatic
hydr ocar bon no| R eN¥~3Subs| i t wheener itk iaghoni um i on
can vary fromB to §7aro tic noieties per aliphatic
noiety (i.e., finethyl dipctadecyl 0:2, nethyl benzyl
di oct adecyl 1.2, diben di oct abenzyl 2:2, tribenzyl
octadecyl 3:1, and nethyl dibenzyl octadecyl WO

2004/ 018005 PCT/ EP2003/ 008087 18 2:1). The anount of

o gan [ um. ubst i .Q t I t

25 WHARRIS CHe" Gt aih o3 e C bt cie (oBe R0, oFe aky
glospo eeiaibipbilenigccheinaglkyl Frdigads hainbt4yierisctaihn 2lemsr arbmost
BYatoratly WRBR 2% td85% of baiwiorg dnypeskydfadicals contain 16 carbon atoms
and 60% to 75% of said long chain alkyl radicals contain 18 carbon atoms.

30 The montmorillonite clays that can be so modified are the principal con-
stituents of bentonite rock, and have the chemical compositions and characteristics
described, for example, in Berry & Mason, "Mineralogy," pp. 508-509 (1959). Modified
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5 organoanmoni um cati on-nodi fied nmontnorillonite
clays: R | RI-N-R4 Montnorillonite- R3 10 wherein R

w0 g00ai18abkyl group having at |east 20, and up POI/EPIN3/008087

exanpl e, 24 carbon at- ons, _@w preferably having a
chain length of 12 to 18 cardon atons; R2 is hydr

momBAgtlonite clays @flthiy ltypgr (bepotganodiayshard eamertilly am“%gl@ from
Stog’th élaﬁmc% e C%Q{ZQI% 'Péx@gﬁmdeﬂfigd@&é%flgﬂa%bhé/ sdch as

C&NYJ@@{E@{S/E pg 4 a&g rom Nﬁndauasﬁlegllk DGy ﬁogyelg\?(ﬂ%nde?{rgde des-

lgrmtlbxmswhasr&NilfONE®@743zhta@d§8 Anberpreganacigyp ysefgl in the inven-
nHﬁtaFB/t'he%ngpéualkgd?mbthy&ﬁﬁmbmgﬁg@gmow@ sutel dscimbiaplzdi

or aqr%%jal gy é‘ﬁ%@ﬁl{%wﬁ%@ﬂ% ﬁ@%l ar%nféqiruﬂfg%%&ﬂ’ays such

ad Id(rh?fhxd tbegan ﬂt)@l@pgwatqddwsowé mmmwm @éﬂ‘{OBWP ta0d elwehyspy am-
nSeH akd av\oaa@ae@mmeum I8 yaraxgetingi) eciad@eyl ammonium ben-

L Bk AN BREERAE 0 B o B on
a@m@@q@almggt ree tseigliga r bonRjome: &8l pf_@@yfarrwbeer?gﬁ/&aéw rhpr oc-

tﬁam!n@l kyl  groups cont al ning long chain al kyl radicals
having 14 to 22 carbon atons, and nost preferably

where 20% t o0 35% of id |l
contain 16t g@r%&ﬁﬁ?@ﬁéavﬂaﬁgé&ﬁf%l% ﬁb‘l}ﬁ@glrgglg@ clays (hy-
drtnas Haokih)dydm EagélbaridSarperation Isein Sdd; Ruwified Glay. frosr@N#fﬂ%cor Tech-

ORI AL RAIHeRg S, Y- Sarid HY DROGLDS SBfrera tHubeg htianta, Gie
pri-nci pal “con- stituents of bentonite rock, and have

the chem cal conpositions and characteristic

descr i bed Anogier slitabie glay pgmmccgnmﬁhe alumlnosmcates Useful

allfhinesiRdaatyare npRzedifSsilmats(Vilbéih a ddbiibrf ofdide ¥illzon atoms are re-

o] ?Oco / b?/]a?lg'? ﬁurﬁ%ﬂérﬁg Qéc{u@g%pégglumé‘@ ;Wiﬂé dePustt®e nuclear
"ep

g a
cherrdees RN jhe.sieon 24, SeBRRIISBUEPR TePRgnBARlpen gtom in
drédses th@negiies charga abthelattie anioraby otk gihiy naddidongl ealions, there-

fﬁﬁéé %@%E{ éutr%Yz@{F\@ rﬁ&ec@@dCBﬁé@ﬁhMﬂlyl dition&s aluminum

sy s SR RRE PR P, SR
ddrih retakatost sush agrsediutve phiagsiem, wanwmmmm@@myuron and zmc
HIHAhOSIBRARRH Y B layated sigctGheMBt Aydordtince with the present inven-
CRIRTBAG g she BRI PR e
(hydrogenated tall ow) ammoni um bentonite; and
et hyl hydr oNsumily occurring aluminosilicates include the micas. Micas are infinite
sheet silicates containing layers of tetrahedral. An example of a useful sheet-like alu-
minosilicate for the purposes of the invention is the synthetic aluminosilicate saponite.
Synthetic saponite (CAS No. 1319-41-1) is commercially available as a white, odorless
powder and has the formula

[Mgs(Sia7Alp.3)O10(OH)z]Nag.s.H:0.

Examples of useful naturally occurring micas are muscowite, biotite, phlogopite, lepi-
dolite, zinnwaldite, paragonite, and montmorillonite.

A clay does not perform like an SAP with respect to absorbing and re-
taining large amounts of an aqueous fluid. A clay typically is referred to, and consid-
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nmoni um or ganocl ays, such as nethyl bis(2-hydroxyethyl)
oct adecyl ammoni um ben- tonite. Exanpl es of
woengnedobi ng organophilic clays are bentonite BCEHEB2003/008087
treated with an 10 am ne coﬁoai ning three to eight
carbon atons, e.g., propylarfine, butylamne, or oc-
efieyl| 841k diuenDid SARCpaTtisles inan atteayaid inprevecoreysr merelpienerties of

th g%ﬁ@t%@@@ éxpgg@éﬁhét%hercgﬂw&obé@bé Wbuldrseradvegelyitictted by

rporation, | [ Pur,ifie from Nan

¥k an BAT b8 CRY: HRNSVE, o Aeangred Norphdf, R 28hg a ey
t-SARPEICHS( thp benefiniahptaperticatasaeriated wih apfFhare diminished to a
sét?&térﬂiglIFI_o%ﬁMe@@gﬂ%%e&@mhﬂ%Qﬁhérfb@neficial propetrties are im-

a u‘? nosilicates. Useful alumnosilicates are
PiYf%eol ite silicates wherein a portion of the silicon

atons are re- placed by alum num at ons. Because the

al um num gugmsitaR, RhRes peai foure tatitHeezsogfios had geehtengproper-

th N . T e . - X
FSIRERRUA I A1 BBl e o g
bpiar SAP aRe arslay WREIN WP Clay ABRdECoR 2N SAk Nedel prigi i SAP
nbottgizaore In @adi@dlat,mqmmdramg the reslm_éinmﬂﬁébdlm particles into a diaper
cg\% 8\%&1{&33 hé\ﬁng(‘i‘gﬂiré\yé?ﬂ‘lﬁd)a&iuiémoﬂLiB‘Bes.at ons,

alumnosilicates I ncl ude additional netal atons,

e.g., alkali and alkaline earth netal atons, such as )

sodi um pdri addiiamthenprgsensiewi cleyl an; thesuifaesrpf thm8AR oy parti-

cl?e'é fé&lﬁéﬂég d%’ir’r&fbfﬁ?ﬁ Bhﬁcﬁéﬁ%/d?@g& partibiay elreirotidecE AP particles
accor.dance . - ,

kel 5199 tboeusp PN aBUGRRYL pbIYERT Akl BT oatyres allow

arediiaiion intieanauny obipieinal crags!iking PROMer i theSAR Y idecorre-

shbRding ﬁl%ﬁovefwmé‘rﬂ% assorptivhiprogestiess ersdustidni io dteeamount of internal

cont gl _ni r o of .ae

cSpe? e SAFnlingh iR e Popa 8 AR BBING (Bredity nande

apdrmprstipudates andrasily gemtheorAf-slay éd@?%t%&ﬂ &

alum nosilicate saponite. Synthetic saponite (CAS No.

1319-41- 1)y ik ShdPPE% ek Abtl r¥licdMPloh el din, aRatbedBiidelan unneutralized
odor | ess owde rmul a

SAIDB(CES e ARFIDS peest e B e sPEhEN sneuyalsp SAR pydroge, o
dlssedlurty alsad isradisbyped caare slowdy by @agnrzﬁt@ahﬁﬁgc%ﬁ’ng@rogel. Therefore,
thb efa%ﬁ&;listﬂ&htea grm'ré ﬂ?mbgéﬁ\eougw lohta@d it Mea@hrdiutralized SAP hy-

ar onjrtre, .a ne.nori 0 . .
Gt 2Rl £ i LB el 2oy e S8 gy o
therefoaé, rexhipits an depraed aeaisiondateativid faameatility ang dry igg! after

fiudPasRbdtionl S referred to, and consid WO 2004/ 018005
PCT/ EP2003/ 008087 20 ered, as a diluent for SAP

particles in an attenpt to jnmprove one Qqr r .
proper t i esthsrfollqvag 52%“”?@ Iystrgigsa wﬁp@%ﬁ?cﬁ%mﬁ%@qurmg
SHPclay padicidses theopreserb énvadtiar. sel y af f ect ed by

diluting an SAP with a clay. However, as denonstrated

hereafter, after adding a_cl to SAP particles, the
beneficial properties assE&%@ﬁMth an SAP are

dimnished to a 5 substantially | ower degree than

expect ed, X\c't]rg/llceac% (285 PSR G RhtaRHRARRGIH&R1 8her (07800 grams)
are admixed. Then, deionized water (783 grams) is added to the mixture, and stirring
is continued. The resulting solution is cooled to about 10°C, then 2-hydroxy-2-methyl-
1-phenylpropane (DAROCUR® 1173) (0.200 grams) and sodium persulfate (5.99
grams) are added with stirring. The resulting solution is poured into a 4 inch x 8 inch
glass dish and polymerized for 12.5 minutes under UV light (UV intensity=20 mW/em?).
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proved. Surprisingly, it has been found that the

absorption and retention proper- ties of SAP-clay
weantiedoes can be inproved by providing di scr ePEI/EP2003/008087

particles containing 10 botf an SAP and a cl ay,

wherein the clay is added to~an SAP hydrogel prior to
ThARguitingrgel iszatruded thraughar KitchahAid meat gingerr ten SpAh BLTRAG-

LEREH §0 E‘IQ;(/: @ﬁ% 5%15%\‘.1_ ReddnielaRRl (bPad)) B HHBE S thedPERgel, followed

o) 2 X Pz A 50, |EIsEaTBy BLAHI tyeREs Bdeeif e clay-con
taining aydrogél, thee tiARay:tataipingthydrogsl is pEkudestipinetisalizs the PAA.
Tﬂrélg%/siﬁﬁtingfnehhﬁlizgrﬁ{%,&ﬁ-aﬁy Rydtogaled driesy 4ti 1G0ES forand hour, then milled

i-cl e . .

B RHe e GE L TSPl I 0BG 1 JA o s
casslinked wvith 106Q/ ppen EEBGE bygvring at W efBUANOYE i nt er nal

cr 033! i nki ng nononer in the SAP, with a corre-

spondi ng i ' q i .

reduct i gn Alrg%re? ﬁoi@ﬁ%ﬁ%@p%?&? ?E]e?éerkéa;\?'&'b %r ;ia:ni%%fecﬁt?enpre.s entin
VBrEoTSHP SUERRRAERYINKRS: o TRO8 eSS IAISHs PEFoZRecinA qepyertignal
rh@met Lgind anetl, grdthdaant dasxifiecl SARclagpdrtistesidf $hedprgsent inyention.
Si@ﬁbé Sr%\éslg‘% gg g{:hri]&%[d}qﬂyt%{p%ﬁ/ingL%oé;}@ndtiEﬁﬁ;domrb@un&éléa[:iaﬁie p0f re-

7 h L A . |

s B Mednagione stuRsitins BAPGSPRBRAN BREly ¥ pf Bueos’sol

tioaLtbrtbe suréete SAMhehyryl SAGetlay partidpsy The aqyepugisebtiprcan contain

VIS REBISBIEENIS 58VeNts ch Bs wititenorl, @tlianer] isoprypyalcaratlor ace-
tTherefore 5 the clay is distributed nore
ﬂ%%ﬁe%@gﬁgﬂ'y on and into the unneutralized SAP hy-

drogel particles. A diaper having a core containing
t hﬁ (%Er (gsersun_dbne sﬁﬁa:qj:brayslpa@%iimdhﬂm buttdre mef lonitsd to, di- or poly-
KN PESRp@hak "RIB AR Y | ShddpRBndtad, thyiddd dlycol diglycidyl ether
qiiEtyporTipdtihols, e e iy Bt Snyie divoal digl !
AR LR R R T e ot
difiestrsal @0 tpolyietigrs GARRbslitaipddiocaibens,dor exaenpie. dieNt
épz'ie}%é?ﬁnreig?é rinﬁeg loiﬁﬁélyéﬂtwﬁig%ings @lgg?h@rf @EBtonasteducts with
G tehory b o B e heC S o B, Ebfaneri.ove
grhle ma’tbylttiglgqol,amyeﬁmlenei glypols3mving ancaeraggdBoleqyiar weight M,, of
iéd_?)ﬁ‘rdd@r)%d] @i-%‘ﬁﬁelﬂ)?iﬁ@l@/c%@l, ®eRtastHriol adudbitol, A etHokgates of these
Gl o Yo G A ABE PR BLTIAAY B s ar
ahatsioniropylend sarbengtte; TREDORISASIG Faryaeusi RS WopdliPege, gua-
hiihe, dicyhntiaftides 28oxanelilinopbasd itdidshvaives, ridoxazaiine gublyaxazoli-

385 et e B i T 69 o
pl8, ’Eﬁﬂ‘ylﬁﬂ%bjs({\hmshhgplrggtkgqrglﬁ gr Wé F@t?—fq&%%ﬂeh{lcﬂegrﬁg%ls; com-
BolmAYhBAITGRA® oL B5E(lycked isdepgnatawyiibaisech am ferexgmple, trimethyl-
RSlathetRaR) disbSyafdietiodkd Wi 216 6aadmeth@bioerei-4-dhe.

two extrusions.” Next, 159.15 grans of sodi um carbonate

is added to the clay-con- taining hydrogel, then the

cl ay- cont aPaitiogaiyslfitagliel surfecesopslinkerstase fie ot PRAVYly@d gam-
E&fﬁds, such as ethylene glycol diglycidyl ether. See U.S. Patent No. 6,159,591, in-
corporated herein by reference, for additional surface crosslinking agents for anionic

and cationic SAPs, and method of surface crosslinking and annealing SAP particles.

As illustrated in the following examples, comparative examples, and
tests, the present invention provides SAP-clay particles having improved fluid acquisi-
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5 The resulting neutralized SAP-clay hydrogel is dried

at 150C for one hour, then mlled and sized to
wad®4/p100pm The dry SAP particles containi ng PCIEER1083/008087

then is surface crosslinked w th 1000 ppm EGDGE by

curing at 150C for 1 hour. set forth in Exanple 3,
tuoWrS!‘e@ lah8 %eﬁﬁ&a&lltwf DAt trrbegh sfolleh SAR meticies.i As ar dditional

bengh {,)'&%pgg} Rhog @?wnven@l B !sGHacethe @R SRP ey Heriites to

aqj 88 @rfiocasRng @||chg\§1|1th fagjlitaigp! @ptg nggﬂ}q %.1\ RO glglels mfﬁe manufac-
tURY Gi®Bbrbienvatitlegrespe@ailyfiabemisk enwibnmiits gnd svhep Hiregragunt of

,anﬁemsgﬁ,{kﬁjgtt%eﬁign&kl onal conpounds capabl e of re-

uncti onal groups of the SAP,
typlcallylntheformof an aqueous sol u- tion, t he
sur f ace oThe todowing eSARpPles a;ﬂffmra’flvéIeéémpfﬁﬁeafhth%U@%U“S lus-

tré@ :tﬁ’é héW aﬁ@[]n&%E@dﬁeé@s%hn@ﬁed‘bﬁﬂb@dﬁntn@h oha Iclay to an SAP hy-
i sopro
dr&%‘(ﬂﬁ'(?f i Qﬁ”l{rﬁlg@%%f' 6he I&r)?rzgr ﬁéﬁ%ﬁ%}%e‘& it gbl gys urf ace

crossllnkers include, but are not limted to, di- or
pol y- glycidyl conmpoundsgxameLEs di gl yci dyl
phosphonat es, ethyl ene gliycol diglycidyl ether, 20
and bi schl orohydrin ethers of polyal kyl ene gl yco

al koxyS| | Yhderadianatid sondititngaz b fiter aNidreBedipybirArisal reactlon flask
Hﬁb@g gv:ftp I@go? gk@tahfsv bedbidhiEHdosaEPEdttad ToOI5°€ X F0M0l eof acrylic

ot ity il g e
theahgminser solutibn dabaet A yitessimingioyalequt 2¢ nznbtpdgcéuf@dh% pxygen (Oy)
c&nténtb Wt 30 rﬁ'Og, 8 kyotiorLsf@.52 @EI?haidUis(gJaym@hopropane) dihydro-

ferdkn %ge a3l TP S, Yt B k&ggrr L, and atan O,
AR mme)ﬂ65 O SunD chsoq i S delbgped s, ves
aB8¢q/ @hd finalR, bhan O, esteritof wa;tpm;a)rw;g of(ﬁsagnbdsaqﬁ dissolved in

1%% g%{gloﬁlzgﬁmgb ﬁ%%e@t Pg ﬁé‘%e‘-‘éﬂsum %@h@n%tlon the reaction

B rooe a5 AR B R ALy Suert s sub-
jébtéd(t@Z'ﬁédhdhmartmrmnmmldrs H@rqommvt@d geb{1668 ay whs Admixed with 8
é}ﬁlf:ﬁ% roc ﬁ%draﬂéhee@glﬁcd@é’bé(érﬁ@QM@ﬁ'ﬂﬁ@élogldal dedlg@lation sapo-

1(%|§'$ @Hé{ﬂ%t’l&%ggpﬁzﬁpﬁﬁﬁvp? 0.8 e(i oﬁﬁ?{@? 30ek] £sufficient

ameluahofid% equedudshdida hyskoxits, satdien t‘b@tﬂ’YtﬁP@ ThaY IRl PRkgralized

p%fy éélo?%@@ddé@%ﬂﬁé Bydi6gal Pais Pastechisjcef through a mixing ex-
L

ther grabnféae@s%% crossl i nkers are di- or polyglycidyl
com 35 pounds such as ethyl ene glycol diglycidyl

et her. GEVH-T 3{ %IP ﬂ{sed??hé\@AP glagr%%rtﬁ%ls wér@ spRYEd AitAaddmoge-

herei n by nce

surfa
oS SO GRmaEBR 05 9 b RAREIelon O Wai 02 o EGPRE, and
@Ot oRediiridunt sufatefine@ondessixingdssemald WARING! blerdesapnd
Hatdd £188°c % do'rhuHa*e& % %Grfédb drbsslifletHeosnmglaganilees,
conpar ative exanp es, 40 tests, the present
i nvention provides SAP cI ay particles having inproved
fluid acqui si WO 2004/ 01SEXAMPEE/S=P2003/ 008087 22
tion rates and perneability of a fluid through swollen

SAP partl C,tlkne unﬁs%}on%gn%lr%)gur%l containing 27 wt% actrylic acid, 0.09 wt%

methylenebisacrylamide based on acrylic acid (boaa), 0.28 wt% sodium persulfate
boaa, 0.075 wt% DAROCURE® 1173 boaa, and 0.025 wt% IRGACURE® 651 was
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benefit, a portion of the clay remains on the surface
of the dried SAP-clay particles to act as a

w@e@sos®Ifhg ai d, which facilitates handling of PCTEPEAR008087

particles in the manufac- ty,e of absorbent articles,
especially in humd environfents and when t he anount
prepare8, theh eooiadl ta157€s | Thekesigtingganomer migture thes was polymerized

fof 2% él‘r%ﬁ‘@ %ﬁéé%l 69 ﬁﬂ@gﬂﬁ%ﬁél WRo8RMIRNES, Trmrésmesg PAA hy-
drggﬁllvggeed( ry9e$ Hgo t(&{h?nA*deAg%ﬁq 55@%?8}@% ﬁ*\LH fndat grinder

atthobgeht. pFhieyr vargng emorats |otap|am$ltmwdua}fw\ﬁ/&H5ffE® @clay slurry
Ct"n@%brd meuémbﬁam Admtentoarasinaldyy weenaddeddashe BAA hy-

dg};g‘l Bagaw%? PY] @;@gr N 55@9@%&19%@ ge\ﬁé‘s aé(@e%i to the %!ay-
cargainibg, Pﬁgmlzmir@gquo |;Q:the§§ryac agid @rejipg40 6rpol%, %Howed by

tREAIRRINAT Stiushs! rl'h@hi/d'rbg@tchIsteNn)t wasyevalgaed Yislly s ghe fol-
lbubbrl E?m&hr ough the nonomer sol ution (about 2

MR n for about 20 mn) to reduce the oxygen (02)

15 content. At 1.5 ppm 02, a solution of 0.52 g

2, 2' - azobil sdmediailyrasier opeppég, tydrodel partislisare geparatedsny-

g of dei oni ged-MRiRfHWARI RARRE mﬁfﬁl& Statddat lal Hagdingtirhb ef 10
N2, and at an 02 content of 1.3 ppm 0.165 g of 35%
H202 di | ut eBMH%H 12 g of deioni zed water, was added,

and fi nal Ry|mmediatelyoaftes opersing, ydregel q@ﬁmescﬂr@,?@@af@teefhy'
ascorbi ¢ aCUQ) di |§$mlfwed)ut &¥ter EEncing tisie iop o renlites thedrogel par-

was added. | ng{}eé??o S&%Lﬁﬁg} pol ymeri zation, the

reaction 20 uré rose to about
provi ded &: ﬁnmedla@é{ aft%ghomébj@r@aﬂaﬁr\ﬁ%%ﬂﬂ re fogaep gther.

to mschanl cal comm nuti on. The comm nut ed gel (1000 9)

War'S i ) arsynthetiT trioctanedral
shee H1 L{h}f?&?‘fﬂ/é@éﬁ@ t he | m nerlydrggebdonsisiegemt i on

sapoadQﬂdtf@tbSM@*P m HOECHST AG) suspended in 210.8

g of water. d\leext a sufficijent anmount 8f 50% aqueous

setumhyds de—sotutTom ffo provide a og nol %

neutralized nnl \/(nr‘r\/l id %—G—I—d’——%—fr—a%d'e'd#—aﬂ'd'—f‘h‘e—
h ..

hydr ogel vvas59assed twice t rough a m xi“ng _ex- truder.

he tesul t| r=|g oneutral i zed hydrogel -cl ayl-Barti cl es werle

gr+ed—at ‘15 156C—ttenmground—and Sijeved. Twenty
grans of thP QAP-(‘l ay partilcles were sprayed—wth—a

L&Y

honoge- 30 R86us sol ution dontaining 0.5 g

I, Z-propanediol, 0.5 g water, 0.02 g EGDGE, and 0.015
of alum numsulfate in a powder m xi ng assenbly

(WARI NG bl ender), and heated at 140C for 60 m nutes,
to surface crosslinCOMBARNHVE EXAMELET| o5, EXAMPLE 5
An agueous nononer m xture containing 27 wt% acrylic

d, 0.09_wt% 35 meth )
acryi o aceiirgis i oSl LRI AT oA i Ahre poua
iped)@Bh wwrnmcb@um( Hen VRIngoRBOUNiH af IRoSBTypgge added 16 the

ARFARIIRAA ho&bgMRThYBy 2096l DhBERACPEFs KRR @OALABE OBTally using

t%e ranking set forth in Example 5.
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prepared, then cooled to 15C. The resulting nononer
m xture then was polynerized for 12.5 m nutes under a

waookiogods (UV i ntensity=20 mWcnR). The resul t POIYEPAA3/008087

hy- drogel was extruded thr%gh a KitchenAid Mdel
KSSS m xer fitted with a e grinder attachnent.
Then varying anounts of a clay slurry (ULTRA WHI TE(r

MR i of cHV (h wide dgige[ hard Tndustries, containip
75 vvtt@o\fkao I?'L'lz(ﬁé ai vve)re afided t o Géleopsiatency dr ogel )
f ol HiGRPYHA 96Xt°88 ons| Next, sodium carhonate was

added to th@.xcl ay- contain|ng PAA hydrogel to

reutTal Tze LI acryric aci g groups to 73 nol %

a\J . -
fol |l owed_byv wo—addi-t- opal—extrusi-ers—Fre—hver
Y VA T OTTT CAT T OST UTTo™ i< ||yu| Ugcl

consi st ency s eval uated Visually by tBe fol- low

AL 4

ranki ng: 10140 | nmedi atel y|after choppi2iy, hydrogel

partictes agggseparated, ny- drogel 1s2-3Tuffy” and

renains-in this state-aftet—a—heldinrg—tire—of 16
mnutes. 2:29fnedi ately after chopping, “hydrogel

particles are separated, hy 15 drogel is "fluffy," but
after a heldingivExamblelPsHEvRtheSadding 88¢to ARSAP hydrogel

ol S o UL R oo ot
feohartdling otthaySAR-dawhygrogsl despgeirllcenaminuiing nedydeget igto hy-

d&%}%l EM@@QQE}@B%}, 3 2.52-3 502 10.0 1-2 15.01
.01 20 COwWP. | VE EXAMPLE 1 Exanple 5 was

repeated, except the PAA hydrogels first were neutral -
i zed with sodium Cwmg anounts of
ﬁl g)r/oslelur r ¥h26Led?gdeF to the neutralized PAA
VT sual' y’ 41 #eoun EoPamet S EorrTly T R AR s we
r¥EhyA Bk L84 BIdPETAERRZEB1% 66di8m peratifatedinee, 0078 wiip of
o b%ggb%&@@ﬁ%ogﬁl alsP 825 WeN NG ACYUHE® 65K Wht abtyirgchrgadnts of
LTRA ?NHITE® 90 clay (added to the monomer mixture as an aqueous 70 wt% slurry)
was prepared, then cooled to 15°C. The resulting monomer mixture then was polymer-
ized for 12.5 minutes under a UV light (UV intensity=20 mW/cm?). The consistency of

the polymerized solution was as follows:

Amount of clay (in wt%) added Consistency of the polymerized
to the monomer mixture (boaa) solution

0.0 Clear gel, not slimy

25 Slimy gel

5.0 Not completely gelled

10.0 Viscous solution

15.0 Viscous solution

20.0 Viscous solution

Comparative Example 2, wherein a clay slurry is added to the monomer
mixture prior to polymerization, shows that even a low weight percent of a clay added
to the monomer mixture adversely affects the polymerization process. It is theorized,
but not relied upon, that the presence of a clay in the monomer mixture interferes with
the polymerization process by absorbing a portion of the UV energy applied to effect
the polymerization.
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Conparative Exanple 1 shows that adding a clay to an
wW®@2R4ysinDgel after neutralization adversely aP¢BEPR03/008087

hydr ogel consistency, which é'sn turn adversely af- 5

fects handling of the SAP-cl7ay hydrogel, especially

comm nuting the hydrogel into hy- drogel particles and

dr yit ng. C@%’rﬁﬁé\ﬁl aﬁ%zcgam&@&ﬁe@@mwﬁamzme@mg, illustrate the
m Xture contal ni ng.. acl :
et hipea AenPLs Py rebind PpY LN BAS I BfELafrpeiyhtethation and
piierte obbtslieatiraa, 0. 075 wt % of 10 DAROCURE(r) 1173 boaa,

and 0.025 wt % | RGACURE(r) 651, and varyi ng anmnounts of
ULTRA WHI TE(r) 90 clay (added to the nononer m xture

as an aqueous 70 w % sl urré) was prepared, then

cooled to 15C. The resul & mer m xture then was

pol ymer- ized for 12.5 mnutes under a W |ight (W

intensity=20 mVWcnR). The consi stenc f oot A °

ool yor | 40 SUPR BAIES BE TS PoURRIS 72 ey ic gec p3
péhtacmtiriol aitbeyatednes L. 2wt of sadiem persyieieiboaa, 0.0 vive
WﬁE@éﬁbF Tb%aé,@ﬁ@.o%ﬁhm iIRGAOUREG 85arwasepreparet, then

sl . [ e . , .
ikl 5 et i b TS oA g e
usgene U gBokiyantensitie2BxaMsre). oThenesriing PAAdIViPae| Was gxiruded
thrSugHral Ketch ehAid RIoBBINBSS mixst fittadh eithpa imeat grinder attachment. Then
vglglllrér%[r\&}n% é@gtTﬁﬁmTE@%n%u@ LWLiMRE FotwiRStdefM blay were

am d to the nono ,xturl\? ><gdvarsel% to was
agelectar e P esrgaeb felloaed by typ sxiswsions, (Next sofjiug) safRopate
adBedtdt ndunalizesth @drylipacidl gtdups 75meolf, ene neter arasaddpaip adjust
ﬂ]é)%%/“rr&rg r%?g%ﬁ cgfh%é H%}?—géﬁ”{&i@fﬂbgﬁﬁﬂg Pgrg&zl té Be }Nt%, followed by two addi-
o By VA et g e BB ? Byl i sano
dA@RH 4inl 8100 2nBdTE W20 8B P00B08 Tate2®ms determined. The following condi-
tions were chosen for the band dryer simulator experiments:

Gel bed depth: 40 mm
Air temperature: 180°C
Air speed: 2.0m/s
Final moisture content of gel: .0 wt%
Amount of clay (in wi%) added Water evaporation rate
to the PAA hydrogel (boaa) (in kg/m?h)
0 72
5 85
10 100
15 114
20 128
30 140
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Exanpl e 5 and Conparative Exanples 1 and 2, therefore,
illustrate the advantages achi eved by adding a clay
wo e00a01888F hydrogel after polymerization and PCT/BP2008008087

neutralization. 5 EXAMPLE 6 aqueous nononer m xture
containing 27 wt% acrylic actd, 0.2 w%
pentaerythritol triCOMRA 1 A wt % of sodi um

persul fate boaa, 0.075 wt % DAROCURE(r) 1173 boaa,
0. 025 wt % | RGACURE(r) 651 was

repare t hen_ 10 I
to 15C. THE aAEeRHs TP RHEEre Hentea E’d‘%’ﬁé?i’?%\ﬁ%"as%?gpa?gd’
ihealpbrYita @8°F.oThdlRobomemuixese thendegs rolyherlzed fier 1RS/minutes

uié%rfa[}gié 35@?@%@%20 Hﬁ/gﬁﬁﬁ gfﬂei RS RXhy@@ek! WasSextruded
rypeah i A MBS ST e VR 8 ey SRR REr S Fen

and

HPts
sodiutdlcaRAnAld Wi addedido thedyydsogsl tonesiratize the agrviioagid groups to 75
WE@%'tfburbmgkg?ay J%évié %ﬁtruﬁ&%‘? dNdx@, vaRindAolmis bDYETRA INHITERED clay

. X .
sfuyy B Bl WA e L ﬁ“%?%°ﬁ%§%[&%§%?ﬁ‘%@ﬁ(§?&§ﬁ@%m,
hyediogel td8 vt talowed B fumseddifanal EBTUsiess  BBRIaTel alfes ghopping,
trfd @dr%féﬂbéﬂiblle@ reRAdridtyalimpe batddiger sitndatdrpricoive dvabgr evapora-
TR g, MALLASRER o atak el omggnene
wergriglentieal to thpse efeaR@P- evaporation rate was d

deternmined. The follow ng condi- tions were chosen for

‘dﬁ;gw:@%%ﬁ w/}d%fp THEE T tHeRRRidIE

) t rature: 180C Al
ms Fi ndfequY‘Q'Pﬂ?'e(%gg ent of gel: .0 )
of clay (in w %0 added Water evappration rébe to the

NTWatef @véadrabion Eatg

PAA—hydroget—tboga) (kg meny 0
114 20 128 30 140 WD 2004/ 01806

(2

5 857310 100 15

26 COVPARATI VE EXAMPLE 3

PCT
o T o1 I Z

/HiminloYaVato N aVYaYeYaYe hwi
go/ \WAVjejvioN |

15 86
20 90
30 89

The drying rate of the SAP-clay hydrogel particles of Example 6 is sub-
stantially faster than the drying rate of hydrogel particles of Comparative Example 3,
especially as the weight percent of clay in the PAA hydrogel increases. Example 6 and
Comparative Example 3 further illustrate the advantage of adding a clay to an SAP
hydrogel prior to SAP neutralization.

EXAMPLE 7

An aqueous monomer mixture containing 25 wt% acrylic acid, 0.4 wt% ethoxylated
trimethylolpropane triacrylate boaa, 0.28 wi% sodium persuifate boaa, 0.075 wt% DA-
ROCURE® 1173 boaa, and 0.025 wt% IRGACURE® 651 was prepared, then cooled
to 12°C. The resulting monomer mixture then was polymerized for 12.5 minutes under
a UV light (UV intensity=20 mW/cm?). The resulting PAA hydrogel was extruded
through a KitchenAid Model K5SS mixer fitted with a meat grinder attachment. Then,
varying amounts of ULTRA WHITE® 90 clay were added to the PAA hydrogel, followed
by two extrusions. Next, sodium carbonate was added to the clay-containing hydrogel
to neutralize the acrylic acid groups 75 mol%, followed by two additional extrusions.



An aqueous nononer m xture identical to Exanple 6 was
prepared, then cooled to 15C. The nononer m xture
w0 ban/oveass pol yneri zed for 12.5 minutes under BCT/P2003/008087
light (UV intensity=20 mWcng). The resulting PAA
hydrogel was extruded 5 thrdugh a Kitchen Aid Mde
TH@&Sy-meamnfgl RA/eHydrbgéis wereedriedmati1AAY? fasone bhutk tiien milled and

SiIAPLy 1 0518 @oH mmC af bg roRS t1sHREkt RIrfh 8 cloyslinree by bpraying a

neutralize t to 75 0 _
Ao gL ool REe Rt s U o aopyono o
chll GRA bAHBd'E(l pprtiold vedighyt, orip ther Rartigies %ybsmm%nt Aagling 4td50°C
fo‘?@hé’ﬁbuﬂ heheSRAd AlSsofseint Fﬂﬂ)beﬂfes oh@eGbaytireoSh Rriclzly (partieled are

dro t % | oned by two additional
%%iﬁlpnvﬁﬁedlately after chopping, 10 the

hydrogel particles were dried using a band dryer

simul ator, and the water evapora- tion rate was
determ ned. The conditions for the band dryer

simul ator experiments were identical to those of
Exanpl e 6. Anount of clay (in w% added to the
neutral - Water evaporation rate ized hydrogel (boaa)
(in kg/n2h) 0 75 5 73 10 78 15 86 20 90 30 89 15
The drying rate of the SAP-cl ay hydrogel particles of
Exanple 6 is sub stantially faster than the drying
rate of hydrogel particles of Conparative Exanple 3,
especially as the weight percent of clay in the PAA
hydrogel increases. Exanple 6 and Conparative Exanple
3 further illustrate the advantage of adding a clay to
an SAP hydrogel prior to SAP neutralization. 20
EXAMPLE 7 An aqueous nonomer mxture containing 25 wt %
acrylic acid, 0.4 wt% ethoxylated trinethylol propane
triacryl ate boaa, 0.28 wt % sodi um persul fate boaa,

0. 075 wt % DA- ROOORE(r) 1173 boaa, and 0.025 w %

| RGACURE(r) 651 was prepared, then cooled to 12C. The
resul ting nononer m xture then was pol ynerized for
12.5 mnutes under 25 a W light (UV intensity=20

mV cnR). The resulting PAA hydrogel was extruded

t hrough a KitchenAid Mbdel K5SS mixer fitted with a
meat grinder attachment. Then, varying anmounts of
ULTRA WHI TE(r) 90 clay were added to the PAA hydrogel,
foll owed by two extrusions. Next, sodium carbonate
was added to the clay-containing hydrogel to
neutralize the acrylic acid groups 75 nol % foll owed
by two additional extrusions. WO 2004/ 018005

PCT/ EP2003/ 008087
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150C for one hour, then mlled and sized to 150 to
wW@2®4pmoosThe dry particles then were surface PCT/EP2003/008087

crosslinked by spraying a solution containing 0.1 wt%

EGDGE, 3.35 wt % water, and 285 wt % 1, 2- propyl ene gl y-

col ., each pased on particle—weight—onto the particles
aﬁcgsubésequent hegtiing at 150C % flor| one hour. The
fll B dpalkesolbent|cplonerid 6s (af |d e |kesul ting SAP-cl ay
pa iE%I &s é%e% gﬁegi Zedlag (DlLqils; WO 2004/ 018005
PCT1@ EP2@® 3/ 0080 28| a) 1 d NNO[ICAMCOO0OTr NOM
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~, ~s WD 2004 AbdR0@bIcREBNERRODBMGIS N exgerirhentaltyglues for ab-

s?r@gk &:‘i&%ahf{ﬁuﬁ_ &)OérS& QL (! s@xﬁﬁd CérRAfLge retahtivdscapacity
(80} Thedete ahps ?%ngeweéwﬁe?ffﬁ' 6 PelglChC Bt tor e il fartictes

otitiemredeniinverttan ee&pebstmﬁﬂ)agfem@l_theﬂ@edal ues for
SAP-cl ay particles of the present invention are

substanti gl | re r.
' ust r at abe PhECRpE AP BBt o J&f e °%?°3“é§\
debygsty grior iorneyiralization anytae ab%&rb%m prQﬂ?ﬂt%éD é‘b% f\B@ﬁf“ e% In the
téHt PRRIS beFodH abdie, ﬁ%u@afbtehCSAB patticlesivesre taxtad foeslogargtion
trI %5%1 §gg aen’d (%JIA'E atﬂ@?. A@Rr OITHRS aH@rrcfhe hour. Ab-
R iy
speion Aoer(epALAY s AMPARYE Eﬁeﬁ 59 afh%%@?‘) g g uner an

applictlpressups.i Tine At avas! detetminedly the falowingguethodf t he
ability of an SAP to absorb fluid under an applied

ﬁ;te ﬁggr € Aﬁn@%@ﬁk) 1%@@#8[53 &’8{)6%%%%5@“?/ gg%terg({! Eﬁ’tﬁ'an‘gﬂfo micron,
vetartpermedble mashattadigechiodhe hase of a hollow plexiglas cyllnder with an in-
ternal diameter of 25 mm. The sample is covered with a 100 g cover plate and the
cylinder assembly weighed. This gives an applied pressure of 20 g/em? (0.3 psi). Al-
ternatively, the sample can be covered with a 250 g cover plate to give an applied
pressure of 51 g/cm? (0.7 psi). The screened base of the cylinder is placed in a 100
mm petri dish containing 25 milliliters of a test solution (usually 0.9% saline), and the
polymer is allowed to absorb for 1 hour. By reweighing the cylinder assembly, the AUL
(at a given pressure) is calculated by dividing the weight of liquid absorbed by the dry
weight of polymer before liquid contact.

The CRC (centrifuge retention capacity) test is designed to measure the
amount of saline solution retained inside an absorbent composition subjected to a spe-
cific centrifugal force. The measurement of CRC is disclosed in U.S. Patent No.
6,187,828 and U.S. Patent No. 5,633,316, each incorporated herein by reference.

The Eree Swell Rate (FSR) of an SAP is determined by allowing the
SAP particles to absorb saline without agitation or pressure. The time required to ab-
sorb the fluid is noted and reported in grams of fiuid absorbed per gram of polymer per
second. The following procedure was performed in triplicate at 23x2°C and 50+10%
relative humidity.

An SAP (1.00:0.01 g) is weighed directly into a tared 30 cm?® beaker
(32-34 mm by 50 mm height) to an accuracy of 0.0001 g. The exact weight of the SAP
is recorded as W, grams. The SAP particles are distributed over the bottom of the
beaker, gently tapping the beaker and shaking horizontally to avoid lumps. The test
solution (0.9 wt% saline solution) (20+0.01 g) is weighed into a tared 50 cm® beaker,
and the weight is recorded as W to an accuracy of 0.01 g. The entire solution is care-
fully and quickly poured onto the SAP patrticles in the 30 cm® beaker and a timer is
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wat er - per nreabl e nesh attached to the base of a hollow
pl exiglas cylinder with an in- 15 ternal dianeter of
wWQ200a101800he sanple is covered with a 100 g covRCT/PPADE008087
and the cylinder assenbly mzé hed. This gives an
appl i ed pressure of 20 g/c 0.3 psi). Al -
staﬁéd ahinediaiely. t Tree SARphdictzamrdeotcoovedad agitatad duthipswelling. The

Vn?éa @&tﬁsostgb%% \ﬁlﬁb@ﬂ%@'lds@ SomQrﬁ Sﬁﬁlér&d%furgéd Qi€ Fets the

reened. hase
i B L e
atRes$pexqilattormrio @Ursnu alfulitheesditnensipnad yiewspidhe test, 20d observing light
rS Pl YSRhrdugh #hd éﬁﬁﬁﬂet th@kb‘b@érbatdecah HeCassistddyby sostiopihigrEgsmall

Iqrgi e%%/rgh???rg@ebj‘ﬁg? {ﬁéd?% %{cﬁgl‘at A s%%?r‘ff'dﬁqwtqn aldl ?fgé‘éjf)&gl of fluid

isaihs longerdapparent oanrtpe reﬁ)@p@ﬁﬂlgl@tf algj}gugh@pmgéﬁu& |§ spli algmyy visible
aFEUNIABE eddeiaof BRCsWSIRASAH particlest B S®omt bealer tsypweighied to an

aggtfrg?\%f%"&fj t dn(}jgﬁ\}r% gﬁt Bhﬁe r&ﬁ Lf'l[]fd |9Fec%?ééd% W2 grams. The

1 on 'fetaln on@ofch h tests. are

FeemPwell Batefer eachest samAle apd erfiwe feﬁeﬂ § heqifjgee tests, a

carakaityde Mmhetdiftdreddeddtweeh thelhighedt and Ib}NsSt rBpltcatet reblglt should be
R 5, 633, 316, each

I%ﬁéﬁ%npor é{tcﬁel h%ﬁ%gﬁ \%;l%;%aq‘taeiﬁeédnce The Free Swell Rate

(FSR) of an SAP is determ ned by allowing the 30 SAP

Gedeulationes t o absorb saline without agitation or

Vpé, 8153 s8lineldMutionm™® required to ab sorb the fluid is
reported,in grans hi4i d absorbed per gram

%893?4&? %cg mer, g\’cFOnd The o Y\f(\aly\i ng procedure was

perforrred intriplicate at 232C and 5010% relative

THeE SR fs\balodiatdinasSidifows:. B88=04/(}Wi)s wei ghed directly

into a tared 30 cnB beaker (32-34 mm by 50 mm hei ght)

to an accuracy of 0.0001 g. The exact weight of the

SAP is recorded as WA granms. The SAP particles are

di stributed over theOMBARATIVE EXAMPhLEaKker, gently

tappi ng the beaker and shaking horizontally to avoi d

| unps. The test solution (0.9 wt% saline sol ution)

E0(p03 wap répealed, gheaptithe BAA hydipaels H5t wiese prufredzed wigh sodium

c%'ﬂSbrﬁatbe fNBIWEA by itife &@HANAE daBiglimdunisior aec UTraciuidibsorbent

T t ui ckly
Boeruth givsofos al S g bar R sulierkafplofl o
atinmer is WD 2004/ 018005 PCT/EP2003/OO8087 30
started i medi ately. The SAP particles are not noved
or agitated during swelling. The tine nmeasurenent is
st opped when the | ast portion of the undisturbed fluid
neets the swelling SAP particles. The end point is
easier to observe by positioning the beaker on a
Perspex platformto allow a full three-di nensi onal
view of the test, and observing light 5 refracted
through the sanple. This observation can be assi sted
by positioning a small |anp near the sanple. The tine
is recorded at is seconds. At ts, a surface pool of
fluid is no |longer apparent fromthe reflected |ight,
al t hough sonme fluid is still slightly visible around
t he edges of the swollen SAP particles. The 50 cnB
beaker is reweighed to an



accuracy of 0.01 g, and the weight of the remaining
fluid is recorded as W2 grans. The 10 Free Swell Rate
WO 2004088005 t est sanpl e, and the average result POI/EP1963/008087
three tests, are calculated., The difference between
t he hi ghest and | owest repl ithte result should be
| ess than 10% of the average val ue obt ai ned.
Cal cul ation: 15 Weight of saline solution absorbed by
the polynmer, WF. WF=WL-W2 The FSR is cal cul ated as

f ol l ows: FESR=VE/ ({ S}x\MA}—20-COVPARAFH-VEEXAMPLE 4
Exanp%e Sﬁﬁs repeatjed, exdept thg PAA|hy/drogel s first
were Bew ral i zed, Witih sodhUm |cagbanatien f ol | owed by
the afdigign of|Y gy@qg@@qrg ol po gﬁ The fluid
absor @ent Hpropertigs pf |thHe conparative [SAP-cl ay
parti¥ es are su rii zed | bgl ow. [WD 2004/ 018005
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E Q OV Exafpldy WeY ZoRphaf:lie ExaRaE AR/ gdegshe sgzantages
oftnﬁgtn%l&%g A esﬁ%@@é ey & o@%rmlaedéjy uré Hﬁdro@él'élg indbreved

neutra |m
FSRiand Abk. @ﬁpea'aéy ayhigleramouRiE %E’é(l'“ gl@ %F‘y Fﬁ‘g@ Vedt °
FSR and AUL, especially at higher anmounts of clay in
the SAP particles. EXAMPEafPRPEA 10 L capacity
pol yet hyl ene vessel, wel sulated by foamed pol ynmer
materi al, was charged Wi th 3400 dem neral i zed wat er

and 1400 g18¢redphéi ggm f hyhens vesmu gl iesllated byybamedipolymer

0
d
N

0

m%&egglsﬁ%ﬁ ﬁﬁ?ﬁﬂew o%?hl RARLY ;Wna'iér?(j'ﬂﬁo g acrylic acid. N,N'-

er a ure o
methxlenb@@cwlgmﬁaj 2rfo@rBpraWas afFRAR gf,me,(jﬂga'gqrg%r gpsiplen Ata
Afpetht@ersi neTGy| (2 zey) szlaeoblsamdmpmoaam dilydrochloride dissolved in

2%@ rdg%xﬂ%' %Hleé Wa‘?er( nc%otgés'ﬁfrﬁ bé(r%ﬂodléhlﬂa@(@)%solved in 150 g
e Bl o Seat by

Tisetestiting solbon thes wheaepygentied bmbumm 3 ﬁgoaemistﬁa@@%\ﬁough
th%tsroﬁﬂﬂ?\ td ggqﬁlhutets RISy 188 atigitiord6f adcottiescid {Gk lgpdiesblved in

\é d@nw@ﬁ? H_g}j é{\%rt]%rgg'l\%é%%j%n ﬂlaﬁér{j‘(hgﬁ wAésga)loWéé’ 39 Efé‘?lﬂ viifout
stivdisg, @ind dhaetemperatueeref the polynerization rose for about 96°C ASOIId PAA
hydrogel was obtained, and the subsequently was comminuted mechanically. Varying
amounts of a clay slurry (ULTRA WHITE® 90 containing 70 wt% clay) were added to
the hydrogel, followed by two extrusions. Next, a sodium hydroxide solution (50% by
weight) was added to the clay-containing hydrogel to neutralize the acrylic acid groups
74 mol%, followed by two additional extrusions. The hydrogel then was dried, ground,
and classified to a particle size distribution of 106 to 850 ym. Dried SAP particles (1
kg) then were sprayed in a plowshare mixer with a solution containing demineralized
water (40 g), methanol (40 g), and EGDGE (1.2 g), followed by heating at 140°C for 2
hours.

The SAP-clay particles were tested for acquisition time/rewet under pressure:



stirring, and the tenperature of the polynerization

rose for about 96C. A solid PAA 15 hydrogel was
wo@bdioaiomeoy and the subsequently was conmm nut edPCT/EP2003/008087
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G.NaL OE W 2004/018005 PCT/ EP2003/ 008087 34 The
acquisition tinme and rewet values were determ ned as

w0 odoko¥e0s The acqui sition tine/rewet under preBGIER2003/008087
test is performed using Iabg ratory pads. To produce
these | aboratory pads, 11.2 6 of cellulose fluff and
13.0 g ofThebacgARitpAtitrai arldeswelnallesmeare detansingd as follows:

fluidized in an air box and by appl icati on of a slight
vacuum | aid down_on

conmposi t i 51 fgouisitiog t\?ﬁezgwgbuqdﬁr %Eqsggrggp é é?%ogmgg ulsﬁlg labo-
rawpad!s Skaiprodiicethbes labratasy pads 10 @deef @Ilplpg@ﬂl{y‘f anch}3.0 g of
Eart?é\&les Bre ﬁ&?b’éédeﬁgslﬁl ARGizEd Prah faloxd sncby gspieation®f a slight

Wi e e
tidsa€pppérsaraimorinsesset twiag ford 5(sea@idscunter d PERSEUISLHS |ZH% bgr. A
re%hl laBoFaﬁ’&y Mad ¥ stdchad & dll%nz@hwwemlﬁceofr heicegte6olthe pad is

deéarar% q)ﬂ%c? n'%g?e ht-gs%lﬁ@eu g%t"i‘tfoha(? Sf Né:(]“,l f%aagﬁgﬁed"!hwhgh a plastuc
plate heging a gigingthe mmlq)(lrggrtnpbdlﬁmgteé of dn (]3 Qéng hsph %g Cﬁﬁd The
plastRiplateas loabied wn hatitiafal Wblghpmdxchtthm thestotah wadeerthepadis 13.6
gfghe ?RQ b a%ﬁ'é @8?& |§£ Hé;k%dsé?JcHttheﬁﬁﬁe EcHierdf thedpR also is the
o e eatieibo ) bt o

sélmefsbmtlébﬁ igradagunedinghmeamiring wyinder andappligd @s a single dose to the
p%c'é QHﬁ ¥h thbipidRe. §|M’[ﬁ%§ﬁéﬁ&@l timbiid mehgurs® Ll ittensolution

has ﬁ%mp \é@% nrgtt ’rg@t féjdsl mggﬁlr@(ﬂ?rf E{'_r%c&%@? 45 %@quusmon

Tinhee1 pﬁtieneaftmetk@h@d ls;\wpighgd mtg(aeplaptg for29 rﬁlth@fsetge qqqé)emg fur-
tHeP AthiRgihBd af V8.6 gidhe® THBICAEN, fHechlate |éﬂanﬁbvgﬂpa{rﬂi filter paper

af
%@q\% %héﬁthugh' gﬁ%ﬁ (! dp fthé &hitrd? 8pftand loaded
Vih atweightdareadl0 Cgbéfl (:Qﬁ'd%%&li%ﬁ gi%) tSﬁCg%%% '@'lﬁ'? a@ﬁ géen is
rdrfoed ahdltfe Gilter papbgibrevdeighddy) THeoreidld diftaremess nqﬂeé as Rewet 1.
Tﬁe(ﬁgpéhﬁlﬁée&ﬁﬁ plét@ Q@H %gi)lfh;éqoﬁ RSy Bdik %rplmafn th8 pad and the

liquie iss2rlied a qeﬁ%ﬂ%v &t e B!eaflé’eﬁ{rﬁ 'SP ng 88?1%8&1\)‘3%5 Jihe 2.
Tm@rcﬁbe'd&renb aeEdiaiad descrizat, auttd ¢d.5 guoﬁfslteu PRReTIR yﬁ%@r the

c UI S ?I Rbl Q& lsmé‘asﬁ%e WheGahie Methsd ROéraslopsi to determine Acqui-

r.O0C d
ioddimeaa Haa Sisuerane BN B0 Jaf s TerPARNCS 5% o,
the 25 Rewet test. Rewet 2 is neasured. The same

met hod i s enpl oyed ¢ONMPRFATNIVEEXIMPLE 55i tion Tinme 3.
Rewet 3 is determined using 50 gO.5 g filter paper.

COVPARATI VE EXAMPLE 5 A 10 L capacity pol yet hyl ene
vessel, wed ho mebmﬂyeﬂlybmyfeoawessqqu}lmulatﬁ@bygfqag]ed polymer
Mﬁ%niﬁh\%ggﬁa % W}\ﬁé%b g dgr%meﬂfr&édj WaRd aVi@l‘l eoo gadryida8d gN,N'-
s R JO DS (Fodkyifer. At
eEHeTRs YA ee ) o e 1D REp LB Apn g, Ata
temperature of 10°C, of 2,2'- azoblsam|d|nopropane dlhydrochlorlde (2.2 g) dlssolved in
25 g of demineralized water, and potassium peroxodisulfate (4 g) dissolved in 150 g of
demineralized water, were added to the reaction mixture in succession with stirring.
The resulting solution was deoxygenated by bubbling a nitrogen stream through the
solution for 30 minutes, followed by the addition of ascorbic acid (0.4 g) dissolved in 25
g of demineralized water. The reaction solution then was allowed to stand without stir-
ring, and the temperature of the polymerization rose to about 96°C. A solid PAA hy-
drogel was obtained, and the hydrogel was subsequently mechanically comminuted.
Varying amounts of a ULTRA WHITE® 90 clay slurry were added to the PAA hydrogel,
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tenperature of 10C, of 2,2'-azobi sam di nopropane
di hydrochloride (2.2 g) dissolved in 25 g of
walewitnesoed | zed water, and pot assi um per oxodi sUPCEHER20(3/008087
g) dissolved in 150 g of neralized water, were
added to the reaction n1xtu I n succession with
folfdwedriyngio extrosions sNksttj mgodiwh ydromidesslutien (6Fe hueighbyas

agigk} b | i &#rﬁ% fﬁqggé&bga%hbmm@g bhd &9 l%faoﬁﬁd;ruﬂpm FAanol%,

t
folwed ty g selopelcpHrsons. e PRy 30 e DA S8 fun
andedtadsified ts alpatticEnsizehdistriai®onaof|16Geel 885G LE: dhe IAR- ﬁI@upartlcles (1

kg thn wér‘e%ray@ﬁ% b 'B%mﬁsﬁé%&ﬁlﬂértwm @oltifieh mﬁadniﬁg 2 atdenmineral-
o7 o a8y o o

howeshani cal | y conn1nuted. Varyi ng amounts of a ULTRA
WHITE(r) 90 clay slurry were added to the PAA
hydr oge under pressure
TR SAY e R SRR R G g uncer
bﬁﬁﬁdﬁﬁ@ﬁPGE@@WBy wei ght) was added to the
cl ay-contai ning hydrogel to neutralize the acrylic
acid groups to 74 nol% followed by two additiona
extrusi ons. The PAA-clay hydrogel then was dried,
ground, and classified to a particle size
di stribution of 106 to 850 pm The SAP-clay particles
(1 5 kg) then were sprayed in a plowshare mxer with a
sol ution containing 40 g dem neral - ized water, 40 ¢
nmet hanol, and 1.2 g EGDCGE, foll owed by heating at 140C
for 2 hours. The resulting SAP-clay particles were
tested for acquisition time/rewet under pressure 10
by the above procedure. WO 2004/ 018005
PCT/ EP2003/ 008087 36 co) N d ECANLocomOco O
r

NCr C7rd 4(6CA NEcoNLocoO1l-:r NdET
rr NNco i 0O000O0OOEOO  'drr CMr-- - rl10 rN
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s WD 2004/ 018005 PCT/ EP2003/008087 37 The above
conparative table shows a s@Bstantial increase in
acquisition tine and in- creased rewet values. Exanple

and. Connarat iy =
LELL® R =

o
<

Apa-gtv afpte 5, therefore, further illus-
tra-;e‘-n\tre advant ages qf peutralizing an SAP hydrogel
df tgereaddj I 0B |&f |3 |&l|ay| to the hy- drogel. 5 The
gb@/elt dsi | esulst 5T skg® t hat t he absor bent SAP-cl ay
pnacot il ds pf |{thHe | plesent invention can be used to

bsorh aqueods fluidst The fluid can be a body fluid,
an i.ndustr| al ste,| dr any other fluid that one
def¥ r@s [toj absorb| The apsorbed fluid can be any
HEnPni§¥ R uRd.= and typical ly contains
Q O — i . X
2S,| flor | exa o b, urine, blood, saline,
0 ginilartlijguids. 10 The SAP-clay particles
Hiy usefd—ir{ absorbent articles, such as
di apers,| adul{t | ncontipnence products, tanpons, and
sarEtTiryja‘QkiT_ns. The |preésent SAP-clay particles,
th eEoer arne Ise -Lg igw personal hygiene articles
clon®r Bsi NG V1Y (A a fl uid-pervious topsheet; (B) a
fl urd-1 mpernvilous bagksheet; (C) a core positioned
between—{AY—and—{B)r—sgtt core conpri sing:
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(C) about 10 to 100% by wei ght of the SAP-cl ay

particles of the present invention, and 20 (C2) 0 to
W@aboun1809 by wei ght of a fiber material; (D) PCI/EP2003/008087

optionally one or nore tissue |ayers positioned

directly above and/or bel ow/sai d core (O, and (E)

TIQ@%H)&/@&JOMpaadﬁ_\I{Q@éBVé shdvisom slilayattiapinsiehs@inetqbisitior dme(ahp in-

an - _—
oA gt el S 1Ot i el £ e e
trgle Ahepdvanirgsh ebreytie)izigg AR SAH BYAARbATY d&?ﬂtoﬁéﬁfaé’ tyfne hy-
d@gkl. ul osic fibers or filns, i.e., polyesters,

pol yol ef i ffg aﬁé\béqgst rBSuB3hbf Mhat kh P BB sorbe SAPastayrtiQSs of the
In the case of nonwoven nateri al

) . ot fibers .
PRGBARHAIGNJOR o) PoiHORRRRErS Ry Bidiyore L Ferye a fody fuid
aprldyaitieladte . or Bng bier Bidd et one desiresrte apserhe Jhe ggsorbed fluid
céha?fé’ AnPRgicRbemERinghRie ahd iRl bntdifs Bleenslytesfar example,

o AP AER b5 i R o= Lver (5] 1
y- ethyl ene or pol ypropyl ene.
The core (O includes SAP-clay particles (O) of the
pr ;ese_nt I | e SiPAlay patticlesibivespatiallyndefid én @bsbriizet articles, such
rra . i .
cRaPE oy e et e g ED 1o T e
iRy BRrtieles, deareiors, erbusalid Borsorel WVgigae arigle coaprising:
typically is cellulose, nodified cellul ose, rayon, or

a pol yest ek, sugh iaschRb)bbiepe terephtha- late.
Pr eferred%é)i beréhg\'rei ce+l IBse fibers, such as pulp.

u
The fi beréB)gene?QP'meﬁﬁvg’ua%aS‘fsgﬁﬁffer of about 1 to
about 200 (@M pa ebrerpuisitipnedbeiween (AansBltsaitherre APMARING:
gCT?iEgizggg} |08 ggg@ )Cﬁbo@bﬁ@lfo foowby %ig\ﬁglt))ﬂa@é:/A®1a@0Fanic|es of
t of fiber materia
(C2) based on the ttgég es%gﬁﬂﬁ%mlép, %qwofe core is .
typi cal |y about (G21op teakat 80%dovyeightaladiver malediek abl y
?:?g ;Jt Aéco)%(p}() C;;lb@pﬁqnéw’mhy or mteitliss\IJE'laybtshmﬁsit'_ﬁFéd Id'ma;t:gly jbove
. re . a heavi oade
core (e. gz 60%5@/‘0&?%%)&&%“2%5& érQ't%fI cJ_eseng-AfO/ wt |, %
fluff). 5(Ehe Sptionelyamasquigidayginonitigned brtwegh{A)ghd (C).
core (C) as a pressed sheet containing the particles,

and opt | OﬁﬂelfMid‘c—ﬂé{\fliBu f@)%éﬁ’éet IRNYREERydriviREdHSis irfdifddiBbRact with

absor bent ayer. or, s t contai ni ng. SAP-cl e
Gpin ef Be e dopeeLi GeRgiAl PaPIse arsCLe seluiop foers
fo: 10]:10: 8 bgmpolgestpr@nmlyol@fnsaraygn,eor(r‘@)qralpbqbgfses@gﬂ 3g cajfon. Ir.n the
ot%rE]éJ B%d»ﬁwb(veﬁ n@a‘?&r&!s@@r@ﬁdew%frﬁeraw ako J‘qcﬁt’mtﬁbgethérebmzbrs Buch as

core nore prefera e

th-
3 e, gl elBlkd ool ACI16h s o Her iy
yianes hed pelypropylensy i the fiuigrinorastiovs @ier(§) isrgenerallyagheet of poly-

AYIRES RNrdplepgh t he absorbent sheets. In nore

preferred enbodi nents, at |east

The core (C) includes SAP-clay particles (C1) of the present invention,
and also can include a fiber material (C2). Fiber material (C2) typically is hydrophilic,

i.e., aqueous fluids are rapidly distributed across the fibers. The fiber material typically
is cellulose, modified cellulose, rayon, or a polyester, such as polyethylene terephtha-
late. Preferred fibers are cellulose fibers, such as pulp. The fibers generally have a
diameter of about 1 to about 200 um, preferably about 10 to about 100 ym, and a
minimum length of about 1 mm.
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one of the absorbent layers or sheets in a core (Q
contai ns nonwoven fibers to im prove wet strength of
w0 b@4aes bent core and assist in wcking. 15 BCT/EP2003/008087
preferred core (C) contains %vvo to five absorbent
| ayers or sheets. By ut|I| I'ng a lamnate of thin
absor bent Thegraount of filsérerdtsrial §62)0msed o4 thetotal syeigitt ef the core

lsttﬂi i Bboﬂ%% ﬁeeﬁ)tou @U%rb y Weig aftbierdvhy azsunads to about 70% by

tog{ gyg ﬂcﬁg ql gﬁ?ét &ﬂwe @q)épl?ajlgtaﬁ% caﬂ?%v geé\)ng%aded core

(efd. u@(ﬁ% wafhﬁﬁcﬁ clay harialgh/St4viceiflefl). 20 provi des a better
fitting diaper after an initial insult, and avoids

Isgg(l;ingg an engéP I%‘r{éﬁ%cfles 6fFeInSéJrF ﬁ?&léﬁﬂh lc}Srer @%‘é c?bé'r e€sed sheet
cmmg tharpariicles, epd@ptiaryally HHif anser BOEYER §PersofA $inge gpsorbent
JBY & shBsOEdRRIMing BARFSayoparidiestithe breSARt-inwdndpn pan bé cbedas

thgbaggsig)gnfco%réoglteﬂﬁf 26t gd))s Fpref‘e'rétilyp'& rQﬁ’c W?S%&@é‘aﬁ layers or

Shasie oA w5 BeIars It WO SRR SGR BRI Ayuskisy Berd. a
t:mletl@;em) igwEAPalsdostyerp sayeisodrebeets to hevidedupraved wicking of a fluid

bétﬂ)é%ﬁtahe hrodh @\ela@%rﬁéﬁtesh%@ﬁpﬂh Flor@p@tetfed asddimerts, at least

ope Sl 18 40BAEPE Ty At N & et o bR IS iSim
pafveats strefih bbihe absorbeBre ard aspistiWiskingr e neter)
and preferably about 150 to about 600 gsm To 30

achi eve t HFd cg?éa(g‘% %?ﬁag\% t\]i/g?o We%%ﬂ@ggpl‘éza%'o? Bheets. By

t he basi s

uulmgewnmeee this apsorhent tawersay rSBert% G5 APRDReH BA ¢ ?'H%'eeﬁf?l?ke’
aHS&beht 1R or SI8det, hdrigonteaxprhsion di thpeors i§ decraesdsh ang vertical

DRYS.Eh ib Ak STHE hélire ARSVIGRNOGES il BendBRAiNBLER o
e b BoRageTHE ey ciovse fEa e ore
a5 ypatteq fitipe pgazngg@ftqrﬁndm’be grfSél a%'&is %Vr?tdég?‘#% wh%n the diaper
iPsaseqterdlyapest byar second and additeméimsilal Inymee preferred embodi-
h RS R gd %bnta sGOhRiHatE of {ABGr tdraaksdiesit 1dyBls or1 sheets of SAP-

an dcqul

't o ese
qa(yms V(l%reling \gq\élgag beayfalélﬁ é)toﬁjil ({}bert\g%ér%%%\ Foeﬂ stibet layer
dnakeetgarad cretopendat thedinstom af tise amm’se as Her cul es type
151 pol ypropyl ene marketed by Hercules, Inc., WI-

m Bg: gn %’E%?@%{b f %Q%r get ctolﬂ?auli ﬁ%%PS&l% él@sn&tthe present

er s
imeemdion, a:w@u@mmgteg:qwﬁr(smg@ych Wﬁ&grs geis: lggeegg tan(agjsorben’t

do?e o mevivé 8 Wssitay MEI2NEGHALED@BIgRTT SEF2D0B¢ 008D 8lrabcgy S0 to

ogg%(?bs gsfnqlk@]artn)é/@{qﬁﬁ'lelrﬁ(ete@ hémir}ﬂ%@%fbw &sbut | SoMcPadiduk BOO gsm. To
i ok s S oo e doeoadd Bl o g 00 o
4boey 850 gsrex Tdatiesrealtbasisovdighd ohthe coomisaelated 1P the end use of the
&Eegfgl’e&agfb gla?@s b ENBURES ha\@d 2ol balsRSveigiCHs espdsed to a

N 58 & 508 Aot IRVl Hiap g,
mS?'U%‘rpaéﬁé%‘?‘ 8 I %hchad&ghé) g ?%1 ch a| o
"fluff” conpo
In a preferred embodiment, a present diaper core consists essentially of

a topsheet (A), a core (C), and a backsheet (B), i.e., an acquisition layer is not present.
An example of a topsheet (A) is staple length polypropylene fibers having a denier of
about 1.5, such as Hercules-type 151 polypropylene marketed by Hercules, Inc., Wil-
mington, DE. As used herein, the term "staple length fibers" refers to fibers having a
length of at least about 15.9 mm (0.62 inches). The backsheet (B) is impervious to
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nent, the "fluff" conprises a fibrous material in the
formof a web or matrix. Fibers in- clude naturally

woeaworsony fibers (nodified or unnodified). ExeCpERH0D608087
sui tabl e unnodi - fied/ nodi flat%d nat ur al | y occurri ng
fibers include cotton, Esparto grass, qasse

Ilqlﬂist hacktypealkis mmmnlfactwnad;tfomﬂ ihin ma@mf&m alhonghy p’fh|eé xible
ldShs rﬁé‘@nhl&ta%o oﬁﬁ%e\@ea 81TRd bd&kshastchrélenis Saldates ab-
sqrged gn

f
SRiacan s SpsERuRBICT Aolffbifly Bicles HIchREbed
shests amd endedesmebienthaserdact e diap: The cores al so can
i nclude an optional nonwoven fiber, for exanple, 15

pol ypr opyL& ag'i atps%gﬁle%t( QMIC@W%VHQ‘Q(&’O‘?& g@’ ﬁalnlng a "ﬂuff“ compo

t er epht ha ot cose
nent, bp&fUTE icomprisreshfipus BIRIRSIALR the éﬁ“ %o%r fn%taa 'PS'ES n-
clayé Aptutally oeturih@tisera Geedified er lfnnmmlfledv\loﬁmm@es of $itale unmodi-
fléc?&o?‘ﬂegﬂgﬁréﬂﬁ ogg)e'r dﬁé fbdr8 ?rfcmaig%ﬁ&ﬁi Espaft fﬂass bagasse, kemp,

flask, Gile 4008 Woud Ry EReTS 'E’r@o‘f" pod Bilp: T IR, (ML B Bbra7140
afdl Ueh Ratertt doa B,880 HFH beach lm@ymra’@d herrie by Vm%rlenge,é@f a gpmplete
déeumt"f ng?f" c@%HﬁerﬁQfor%@eirparﬁMbe&‘@ sBsanRBtigEer squar e

sheet material. Suitable fibers, and
f| ber meshes can be made from pol yvinyl chlor

i de
pol yvi nyl The goreisdéso qe0l inaleder aff PFPI@P@'é”tQ'Moéﬂ%f'ber for example,
1BYé,| FB/aghyidHeD pbigkethylpee weaephytidlate, wstoise pand mixtures thereof.
A)% ;;B%n fétpeg r¥eehbf In AG&l e r*ytrx-:t L'JBéJdedFBékarﬂﬂ%t &liBlose ace-

| b
arioon HaWEVaR D senS ‘é?r@cyqv%nsy WA MOBBtRspraps alrrouan
bBAR l:spmﬂoﬁd;aor a@uhymnbldvdea)u@mrqpessewl Nonwovso|fipetstiepgrt addi-
tlgﬁal%et SP r? Pho sHé@’t Mh’é@&i&‘ﬂﬁ%ﬂ asdunB biyabout 10

enes s are preferred,
teﬁaoqt#&ms Pﬁ'ﬁ%’arep@f* ééQ%‘ qfisﬁ%ert ¥ such as

pol yet hyl ene terephthalate (e.g. DACR(]\I(r))

hydr ophi | '%thBflle‘ﬁBer(eeaﬂd ﬁbé"YnesPB@%bhG)é)r%ade-?\ffcdntobEV|hyll0ﬁlor|de

H%w i onQ%/,l Pﬂ?ﬁgfﬁi@a;oghp(g S@ﬂ@né&&&@%& abgl?gcrgﬂ)bs such as

GREONE! poiyvinyl eceteid, mlyethvlweﬂ acetaig. é‘enfé%b'ﬁﬁbﬁ%{%‘?'ﬁ golyyinyl al-
c%ﬁbls Sizéléf{r%dsufzh @fpolyethyRxa@be PULEEX®) @hd pslypsipglenaspolyam-

g % rﬁ/ epbog\fefpe:% {éO{;]gBXb ®oPR§b§E®y|doq‘3§,fethanes polysty-

ol yur et hanes t he
reaesrnedthedkeved results denDnstrat ed by a core

contai ning SAP-clay parti- cles of the present

i nvention @g%} iclip8rd g}bgﬁélsﬁéd %Ed‘iﬁ!ﬁudéqwoﬁ %o@/@ster flbers

reduced.

0 |
sich gg pglvetsy eﬁlt%reéhthe'aeo(erq %’QQB@S q}%’?"[ﬁ’.’ﬁ‘%ﬁ“ﬁ“ 4!
IBROFH.@)ganoUhe likes nBuitableehygiedphiic dibrisrgn afsecbeplaigigag by hydrophl-
I[% g IMRLGIB 1L ﬁ.‘ldh é%?rrf@blﬁﬁt -Petitéd 61 SiasteeaAdt eimaeplastic fi-
|

f t
waéﬁnwa?romé’r' Suiels. 5B bR Wi SoBTShEHRs of boifbréene,
;Rﬂyle{cﬂmzi%)@@Iy@UM7POMSEny&ﬁ@%rROWéfG“FQWf ang the ke in the
core can be reduced, or elimnated. A reduction in the

ggtr)gnt agg 'I’Igeic ?Wegjerﬁédltts%eﬁe%tfrateg BY Licdrd Sorfaihifh TAELclay parti-
cles of the present invention permlt the thickness o the core to be reduced. Typically,
cores contain 50% or more fluff or pulp to achieve rapid liquid absorption while avoiding
problems like gel blocking. The present cores, which contain SAP-clay particles ac-

quire liquids sufficiently fast to avoid problems, like gel blocking, and, therefore, the



per. Therefore, a core of the present invention can
contain at |east 50% SAP-clay par- ticles, preferably
wa@eookeeds 60% and up to 80% of the SAP-clay peCT/ER106%008087
In various em 5 bodinents, &@e presence of a fluff is

no | onger necessary, or desired. Many nodifications
asmodnivalfiutior pulp inthetdege fanveatadopehor ﬁé’ﬁ@ﬁ’f?@efpo'iegu@@ln in the
afﬁbhh{bﬁﬁé‘lo?ﬁdéﬁd fIUF E2QRE inGePmhbEste, dridparddidinglp] & thinner dia-
and_scope er eo an , [ | ° . .
PRI TS P Colioo e B fEigod o poftRihe ReSlopo, sap-clay par
tislpp.enieiethbly atileast 609, 2004p tr18¥6 ST heFAIPolBY PRTISIRSs TN Vafipus em-
bYEIAENtsStHe e ddrdeloBa filiff iStpRhglsmrbssary, madesitdde s
conprising: (i) about 50%to about 95% by weight, of

a superabsorbent polyner; and., 5 ((ii).about 5%taq

about 5094Magy Wl&%'?nﬁnda"ad!aa?ﬂs ééﬁ‘%ﬂ‘“ﬁ%‘?tﬁnﬁsﬁre'“mfore set
forirecar eombyle withedthiedactroemirficsi thg sphik asd egepedherephpnd, therefore,
098) éﬁgﬁ finfhiths AR ot HRUMbBLd & B IEREd SRR pPeRded claims.
providing a su- perabsorbent absorbent polynmer in the
presence of an internal 10 crosslinking nononmer to

form a superabsorbent pol yner hydrogel; (b)

comm nuting the superabsorbent polynmer hydrogel to

form superab- sorbent pol yner hydrogel particles; (c)

adm xing a clay with the superabsorbent pol yner

hydrogel particles to form superabsorbent

pol ymer -cl ay hydrogel particles; 15 (d) then

neutralizing the superabsorbent polyner-clay hydroge
particles by adding a sufficient anount of a
neutralizing agent to neutralize the hydroge

particles 50%to 100% by weight; and (e) drying the
neutralized superabsorbent pol ynmer-clay hydroge

particles of step (d) to provide the superabsorbent
particles. 20 2. The particles of claim1l wherein the

nmet hod further conprises: (f) surface crosslinking the
super absorbent particles of step (e). 3. The particles

of one of the clains 1 or 2 wherein the superabsorbent
polymer is 25 present in an anmount of about 60%to

about 90% by weight, and the clay is pre- sent in an
amount of about 10%to about 40% by weight. 4. The
particles of one of the clains 1 to 3 wherein the

super absorbent pol yner conprises a polynerized

a, R-unsaturated carboxylic acid, or salt or anhydride

30 thereof. 5. The particles of one of the clains 1 to

3 wherein the unneutralized nmononer is selected from

the group consisting of acrylic acid, methacrylic

acid, ethacrylic
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acid, a-chloroacrylic acid, a-cyanoacrylic acid,
P-nmet hyl acrylic acid, a 35 phenylacrylic acid,

wo2@a0ydoexypr opi oni ¢ acid, sorbic acid, a-chl oPCEBPD®008087

acid, angelic acid, cinnam g4acid, p-chlorocinnamc
acid, R-stearylacrylic acid, i1taconic acid,
citraconic acid, nesaconic acid, glutaconic acid,
WHAT IS CLAMED gl ei c acid, fumaric acid,
tricarboxyet hyl ene, mal ei c anhydride, vinyl sulfonic
acid, allyl sul WO 2004/018005 PCT/ EP2003/ 008087 42
f.oni Superabsorbemtydartictdsipomprisiotf oni ¢ aci d, styrene

sul fonic acid, sulfoethyl acrylate, sulfoet hyI

RATIE A S TSR SR oo o

met héidr }ﬂb@ub5%20ﬁydlﬂt @er@E Qg propyl sul fonic
acid, 2- s&ﬁ&érﬁﬂbQFm@a@tH\ﬁd rpémparaem@uélﬁ@mecstaﬁ of:

met hacryl oxy ethy 5 phosphate, and m xtures thereof.

6. The particles of one of the clains 1 to 3 wherejn

the su péﬁbbﬁ@'f/ merzingan Vﬁﬁ?“tiaﬁzeds'@P’é‘&’P%rocarpﬁB'ﬁqf H@V&'Qﬂﬁﬁ”‘
consi sting pérapebrpeaicabpbibentmdlyter ia they/phesénceed aatmztemlal-

S?;%’lt og'ot ri b sifrikirg rﬁ@r&%éf'i@formaa ﬁp@?éﬁ%ﬁféﬁy diFmachydirogel;
ester cdbbl ?%mm%nﬂ%%HPg??ia%m%w%déogéﬁpﬁwﬁ@vperab-

a hy- drol ysenbeat:pqryramfd!dragemﬂmm, an

et h%’)' tenlqc h@h\?&u@@&lﬁ Mﬂﬁtﬁ@ﬁ@embrbeﬁﬂpolymer hydrogel particles to
I sobuty ene mal el ¢ [0

pol y(vin oerpgrangPléfnt po(?yrﬁ%%ﬁ)yvhyﬁ@?g()eﬁ%%ﬁlgﬁ'l c

aci d), dboﬂye(rmquyphﬂmtpﬁépp@ag%qragnt pglymer-clay hydrogel particles

pol y(vi nyl syl bdding a safictbht aosntlof arm@tmaluzp@ 3ty foateitralize the

and salts a tur t rticles of

one of the @?dﬁh%fl p%nfc?esggbe/%qooﬂﬁ){we@ er absor bent

pol ymer (% dedicpesguiralizad eurergratirt oA F@(‘PH@ hygrogel particles
pol y(vi nyl ant step (d)ao padvidedthaklgydrabsonberd ahkigles.

(et h)acrylam de), a polyethylenimne, a

poly(allylamne), a poly(allylguanidine), a

pol Y (rHlb paRicRY! i cRlrh Y IviHErER e Binea uftHde tomprises:

quaternlzed 20 polystyrene derivative, a

guani di ne-nodi fi ed % styrene, a quaternized

pol y( (melfn) é@ﬁ@qea(?fp%ﬁé!w L) tf@sﬂ“@?faéﬁ@fpégt pagicles of step (e).

pol y(vi nyl guani di ne) and salts and m xtures thereof.

?h Thfie gﬁtgﬂe%l ?%n%’ fﬁ?%la%s 4 %EZQN}'%'rém the él% fbb“é@&’)reﬁf pblymer is
€ supera r's acr
aci d PrRsgt RIaNASEO WY eb@b%@@%éo @b@%%&a qﬁiﬁq glay is pre-

of omentdh ahlenatinaofabolit 1@ & st dD%, bheveighlly is a
swel ling clay se- I ected fromthe group consisting of

gg ,nfj dl Hpél’t%%@@? felal ) gi jﬂ%g E I(t)c? é ’rw%f{%@ g}?s§l.{;))8rabsort13eht polymer

ver nmcombprises a poiWenadctﬂ,Bemsatunatemcagb@Ml@acudmrrsahtor aehyydride
kenygidrgef. and mi xtures thereof. 10. The particles of
one of the clains 1 to 8 wherein the clay is a

nonswel | i ng cl ay . ] _
5.  The particles of one of the claims 1 to 3 wherein the unneutralized monomer is

selected from the group consisting of acrylic acid, methacrylic acid, ethacrylic
acid, a-chloroacrylic acid, a-cyanoacrylic acid, B-methylacrylic acid, a-
phenylacrylic acid, B-acryloxypropionic acid, sorbic acid, a-chlorosorbic acid,
angelic acid, cinnamic acid, p-chlorocinnamic acid, B-stearylacrylic acid, itaconic
acid, citraconic acid, mesaconic acid, glutaconic acid, aconitic acid, maleic acid,
fumaric acid, tricarboxyethylene, maleic anhydride, vinyl sulfonic acid, allyl sul-



10

15

20

25

30

35

40

selected fromthe group consisting of a kaolin
mneral, a serpentine mneral, a mca mneral, a

w@hdoanigoes m neral , sepolite, palygorskite, baurCT/EP20851¢)8087

m xtures 35 thereof. 11. Theggparticles of claim 10
wherein the nonswel |i n%@ clay conprises a kaolinite.

12. Tamic gaid.vinyl ieluepe syfenigacid,fiyrene sylionic ac, suligeing perylate,
t he glifethiys methaergae auifopropyl abajate Adifberapyl gnethamylg@ni c

conp | y t OO HSHER R Xypropyi
el WAl R

wher &YPNGREG, ForgYAMIdes TS
cl ay pobaspbates end sridotestiegredfent oni t e, hectorite,
nontnorillonite, beidelite, saponite, stevensite,

nontronite, illite, tt ul git aze

Bar t e ahaeleeel et 8o eRBrRof0 & ilreih B sprabpubebymer is
one eélectad fromaihagrdud eansisthawfaobi(acryllseaddior hediplyzed starch-
ﬁgg{)@&%ﬁn;tmé gtréifh&) Vo O tatchCachylia aclIQfFaft t&Fymer, a saponified
cl ai %ylléf agé §ry g?térSCopHi'{gﬂeg raa{lg cﬁ‘éﬁ%egoécrﬂgrﬁ rf?é‘ ?c}praﬁ(mer a hy-
or gadsirreriasryianaigde copgiymerean Rﬁvylenemvaelc Rnhydrﬁs copglymer, an
wher goButflenbnalsic ahkydridg copglythen anpivévinleashic2@idyar bon

ﬁ;\?l gy@ﬁlﬁo@?%{g@g@d)bgﬁgg&n I 5333) Wl)] dﬁgéﬁwln%lgulfunc
pend@fifl). 3 suiipaatgd palEreaeiand migures thgfel: Rg LR7
20 wherein R5 is CH3 or 06H5CH2| R6 is C6H5CH2, and RY

Qﬁg bﬂfé%@%@eﬁgg i oiifs 18 % 5Whe9§|@ﬂw‘éssu%@%§brﬁb%olymer is
om0 A (e ciih el b Rl polifito
one @mlnmyt(rmthﬁcm@mlde)la pelyeigienimine aop¢abiamingk a
g' ayt E@faﬁl Iguht‘ﬂ@fh@)j |In|ikﬂh3€ldlt9mrﬁmeﬁmﬁi tydigoxide), a quaternized
i me enz
pent SEVEUTRAEI LR %9%@’"% sy B dffend %"%@%@m'zed
anmo nplu({mg@rﬁg@ afr@de or ester analog, a poly vmylguanldlne and salts and
mixtures thereof.

8. The particles of one of the claims 1 to 3 wherein the superabsorbent polymer
comprises polyacrylic acid neutralized about 25% to 100%.

9. The particles of one of the claims 1 to 8 wherein the clay is a swelling clay se-
lected from the group consisting of montmorillonite, saponite, nontronite, lapo-
nite, beidelite, hectorite, sauconite, stevensite, vermiculite, volkonskoite, ma-
gadite, medmontite, kenyaite, and mixtures thereof.

10. The particles of one of the claims 1 to 8 wherein the clay is a nonswelling clay
selected from the group consisting of a kaolin mineral, a serpentine mineral, a
mica mineral, a chlorite mineral, sepolite, palygorskite, bauxite, and mixtures
thereof.

11.  The particles of claim 10 wherein the nonswelling clay comprises a kaolinite.

12.  The particles of one of the claims 1 to 8 wherein the clay is an organophilic clay
having an organic component and an inorganic component.
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di met hyl di (hydrogenated tall ow) anmmoni um bentonite,
nmet hyl bi s(2-hydroxy 30 ethyl) octadecyl amoni um

whewtomode, a bentonite clay treated with an aPCTIEP2003/008087

containing three to eight carjaon atons, and mi xtures

t hereof . WD 2004/ 018005 PCT/ EP2003/ 008087 44 17. A

nmet hod of absorbing an aqueous nedi um conpri si ng

RNt ARé padiclebof ot yBwhdeirntht reorgarie cap@idnest the organophilic
part : : ; 4.0 : 0 :
or oy FRTfiradiie G Thetuh riflmet flon  Boh Saponie,
el ecBieypraitesnontioniie, illitepatiahuiaig e 8e0liks. Aulier's satihangimxtures

t he tHeeadfr ol yt e- cont ai ni ng aqueous nediumis sel ected
fromthe group consisting of urine, saline, nenses,

d ood., 20. ,An apsorbent article conprising.the
B o B5in of Al o1 e GBTaY 15 Rk! S pheRR Be Liargahia ghmpangnt o
16. ik orFarophilicictdyeooipris¢samante®rildrdteei n t he article is
a di aper or a catanenial device. 22. A diaper having

co d_cor ri si t t. 10% i aht of
Fric lfie P%@é%spisi%ﬁﬁéﬁffaﬁaﬁ? 2 & 14 FB5reinn B b Ren R ctflionBi of the
1 t oorp@noptylic afmecNRises of clai m 22 wherein the core
conprises 20 - 80% by wei ght of fhe superabsorbent
particles. 20 24. The di aper of|one of the clains 22

or 23 further conprising @topsheet in contact wth a
first surface of the|coren—and backsheet in contact

with a second surface of lthe cpre, said second core
surface opposite fromsai @ first core surface. 25. The

di aper of claim24 further co i sing an acqui sition

| ayer di sposed between 25 the topsheet and the core.

26. A nethod of manufacturing superabsorbent

pol yner-cl ay particles conprising the steps of: 30

(2) PBPFAmE: Ernajodatup FaNBmsF 1<Ae 30 FibeuABmSsPals Torjogen.

at | eastyl,@nanmtkybgreup havinmg aneastn@uartadni ateds,famdR; and R,, inde-
capa f ' bsorbent polyner, (ii) an

i nt e?%g?é?ﬁly’ogéﬁlﬁ%ﬁaé@“ngﬁgﬁbr, and (iii) a

pol yneri zati on catal yst; (b) polynerizing the nononer

in the agqueous m xture to formpa+superabsorbent

pol ymer hydrogel; 35|(c) gomm nuting the

super absor bent pol ymer hy@fogel | to provide superabsor -

bent pol yner hydrogel Parfiidieses| (d) adm xing a clay

with the superabsorbent p kyner hydrogel particles to

form superabsorbenticlay hydrogel particles; (e)
neutral i zi ng the superabsor bent” pol ynmer-cl ay hydroge
particles by adding a )

wherein Rs is CHz or CgHsCH,, Rg is CgHsCH,, and R; and Rg, independently, are
alkyl groups containing long chain alkyl radicals having 14 to 22 carbon atoms; or
a mixture thereof.

16. The patrticles of one of the claims 12 to 15 wherein the organophilic clay is se-
lected from the group consisting of dimethyl benzyl (hydrogenated tallow) am-
monium bentonite, methyl benzyl di(hydrogenated tallow) ammonium bentonite,
dimethyl di(hydrogenated tallow) ammonium bentonite, methyl bis(2-hydroxy-
ethyl) octadecyl ammonium bentonite, a bentonite clay treated with an amine
containing three to eight carbon atoms, and mixtures thereof.
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40 base to the superabsorbent polyner-clay hydrogel
particles; and WD 2004/ 018005 PCT/ EP2003/ 008087 45

w@ 2go4dr8ppg t he neutral i zed superabsorbent pol ROEEPDEGOS087

hydrogel particles for a suff,icient tinme at a

sufficient tenperature to provide dry superabsorbent

B6- Aynethod plabspiing @ ageogs piedium eomprisiishcantactingithe medium
wher gith tHd @uperibe Blben PRI Lofheldd tHE d@misNeoseper ab-
sorbent polynmer is selected fromthe group consisting

of acrylic acid, nmethacrylic acid, ethacrylic acid,
8.chlTee st qf@laga ild wherely Mpym egigmycontains electrolytes.
(3-nmethylacrylic acid, a-phenylacrylic acid,

{3~ aghy [ R¥YRY & F&ia‘ﬂﬂ'1§ viHekdin tr%oéé’dt@lﬁ&-bé’ﬂ?mrng@qg[e&?&ﬁn@alﬁm is
acid, angeli1c acid, cinnamc acid,” p-chlorocinn C

aci d?e'ﬁﬁtg?' daming grauPicONSIBHNg of HIne.1selipmineenges and blood.
citraconic acid, mesaconic acid, glutaconic acid,

A8 ONhiabs bbb artidBb&ihrisiy He slipdRbsSbERIPricles of one of the claims
trlc?rbggyethylene, mal ei'c anhydride, vinyl sulfonic
aci d, "Al yl sulfonic acid, vinyl toluene sulfonic

acid, styrene sulfonic acid, sulfoethyl acrylate,

il f 9Ré Biticledtichaan 2B viesin S drigé @y Hiap&rt oflatdzamenial device.
sul fopropyl nethacryl ate, sul fopropyl acrylate,

sul fopropyl nethacrylate, 2-hydroxy-3 15 )

ot hAdlisnes Reyirg pyerres §Rifl GRTECORI§INg at least 10% by weight of the su-
2- ac pylabsdrentpanitidsydf pne phihe ciimé anbasaci d, and

m xtures thereof. 28. The nethod of claim26 wherein

t he superabsorbent polyner is selected from. ge grouP
£dnsilBe AlRgene’ dRimE PIn dhey€qT8 FOMRIgRFH M §P7e qY Welght of the
st ar stipaaglsdrizanit paiticles.gr aft 20 copol yners, a
starch-acrylic acid graft copol yner, a saponified

| nyl acetate- acrylic .ester ol.ymer, a_.hydrolyzed
341y TBRAEPPT & gt laimd 2210y AR Gompainy 4 iohpbestin contact
copomthmarfirstzanrfacehyfi teg ecreningd @ bagkshertiinieordagatiyrassecong surface
| sobgt beBR:, shllsebéndPdtiy diifate dpPBSite/FoMh said first core surface.

pol y(vi nyl sul fonic acid), poly(vinylphosphonic acid),
gol y%vi nyl phosphoric acid), poly(vinylsulf uric acid),

%l f dhadiegepef gainddHaher £opprising RP @efvigifiemayer disppsed between
pol yfrdi tapshdeaamdtieldoyd. (et h) acryl anmide), a lightly
crosslinked polyethylenimne, a poly(allylamne), a

ol y(al I yl guani di ne), a po- |y(dipethyldiallylamonium,
B Somelbed SEmaPah i o) Cept B Mereriay AT gas cgmbriing
guantta stepawfdi f i ed pol ystyrene, a quaterni zed

pol y((neth)acryl am de) or ester analog, and m xtures
t her e nmethod of .claim 26

fagf-'f 3Qn29' i i compri Yr\'h r?’aﬂé th(?e onomer
neut P ifolnd 3 EPUERS IR SR SrmipnS f0 A [Bepohe monomer,
step (e)inlaaginaedalreckioyn, srpabled foraindomsureralisothens polyamer, (i)
about 8Qn internal crosslinking monomer, and (iii) a polymerization catalyst;
(b) polymerizing the monomer in the aqueous mixture to form a superabsorbent
polymer hydrogel;
(c) comminuting the superabsorbent polymer hydrogel to provide superabsor-
bent polymer hydrogel patticles;
(d) admixing a clay with the superabsorbent polymer hydrogel particles to form
superabsorbent-clay hydrogel particles;
(e) neutralizing the superabsorbent polymer-clay hydrogel particles by adding a
base to the superabsorbent polymer-clay hydrogel particles; and
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27.

28.

29.

45
(f) drying the neutralized superabsorbent polymer-clay hydrogel particles for a
sufficient time at a sufficient temperature to provide dry superabsorbent po-
lymer-clay particles.

The method of claim 26 wherein the monomer capable of forming the superab-
sorbent polymer is selected from the group consisting of acrylic acid, methacrylic
acid, ethacrylic acid, a-chloroacrylic acid, a-cyanoacrylic acid, B-methylacrylic
acid, a-phenylacrylic acid, B-acryloxypropionic acid, sorbic acid, a-chlorosorbic
acid, angelic acid, cinnamic acid, p-chlorocinnamic acid, B-stearylacrylic acid,
itaconic acid, citraconic acid, mesaconic acid, glutaconic acid, aconitic acid,
maleic acid, fumaric acid, tricarboxyethylene, maleic anhydride, vinyl sulfonic
acid, allyl sulfonic acid, vinyl toluene sulfonic acid, styrene sulfonic acid,
sulfoethyl acrylate, sulfoethyl methacrylate, sulfopropyl acrylate, sulfopropyl
methacrylate, sulfopropyl acrylate, sulfopropyl methacrylate, 2-hydroxy-3-
methacryloxypropyl sulfonic acid, 2-acrylamide-2-methylpropane sulfonic acid,
and mixtures thereof.

The method of claim 26 wherein the superabsorbent polymer is selected from the
group consisting of poly(acrylic acid), a hydrolyzed starch-acrylonitrile graft
copolymers, a starch-acrylic acid graft copolymer, a saponified vinyl acetate-
acrylic ester copolymer, a hydrolyzed acrylonitrile copolymer, a hydrolyzed
acrylamide copolymer, an ethylene-maleic anhydride copolymer, an isobutylene-
maleic anhydride copolymer, poly(vinylsulfonic acid), poly(vinylphosphonic acid),
poly(vinylphosphoric acid), poly(vinylsulfuric acid), sulfonated polystyrene, a po-
ly(vinylamine), a poly(dialkylaminoalky! (meth)acrylamide), a lightly crosslinked
polyethylenimine, a poly(allylamine), a poly(allylguanidine), a po-
ly(dimethyldiallylammonium hydroxide), a quaternized polystyfene derivative, a
guanidine-modified polystyrene, a quaternized poly((meth)acrylamide) or ester
analog, and mixtures thereof.

The method of claim 26 wherein the neutralized superabsorbent polymer-clay
particle in step (e) has a degree of neutralization of about 50 to about 80.



