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WD 2004/ 018006 PCT/ EP2003/ 008092 SUPERABSORBENT
PCLYMERS AND METHOD OF MANUFACTURI NG THE SAME FI ELD

W@ROOFHEBODANVENTI ON The present invention rel at eBCT/8P2003/008092

surface-crosslinked superabsorbent 5 polynmers (SAPS)
and to an inproved nethod of manufacturing the SAPs.
More par- ticul aS3UPERABSQREBENTPOLYMERS AND el ates to

the incorporat xefHelp éF%ﬂNurnb?uﬁﬁE’Gﬁ@{é SAMes during

a surface crosslinking step. The resulting surface
crosslinked SAP particles exhibit excellent fluid
absorption and ret enElEMD QF MbE INVENTIONpeci al |y with
respect to perneability of a fluid through a bed of

the surface crosslinked SAP particles. The in 10

cor por at i ohh@Presepl inyerdpr ielaiesin sistace-crsstinked superabsribent
polpmers (SAPsheihdataroimppsvedandthed ofSAdhuladtiiirg) theé SAPs. More par-

%@‘W@g%t et J}M%Mésqgl tN@ﬁ'\S&RB*&%Bﬁ B Q 9|a§/ it gﬁgPEHa‘?tlcles

iR OSBRI G i@%@ﬁ ing éH%‘?eacirP?fﬂn k§ particles
exhildgexcetery dluairabsprptios pod retdrBioalprepariiase bsperiadly béth hespect to
B@?n%abmt %Sﬁ%h’c!l fhréi%ra mﬁ’thé &r@&@%&&llrﬂ&%rﬁ,@' particles. The in-

CURNATRAP! BRIk ABOSEVTRS Saelk leoie.ans sooneaive! wgHHGf Preparing
84Bmegidess various chemicals. Water-absorbing resins
are available in a variety of chem cal forns, includ-
ing substituted &l
synt heti c pol yners ,
starch acrylonitrile graft pol ymers

car boxynet Wét&eéﬂsH"b‘Prﬁgeresﬁé Q%Q'Md@ﬁ 5 eé% &%t ! S@g%ﬁw goods,

Crossl.i

Fodi RN Enia GRSy g i et ag%&ﬁﬂp Zo7@Hants, dispos-
pvle toweels and beihnyhts adisposalkle dlooyinats, tiokeniog pgéntapdisposable litter

frﬁﬂﬂb?ﬁe’t@ Oéd(@bﬁéaﬁlﬁﬁ—?)re\,ﬁﬁm @éj ah@ |ré1§é3§eYéo@ibeﬁé°g%nts for various

B lﬂ@?f-%sga%%%sm%ﬁae %voﬁ e F RIS pf i form, ncluc
maégbstﬁ@ﬂegi Red yinsehstituadratya Maﬂmm pPiyMers skigh aplydrolysis
pRHUCE of Sarabsacrylhitile @raft polpRea) sabbRythetAALNRISS, crosslinked

g&ig&ﬁ??{eé ch%&EQ&cP%c?béjrﬁaIy%g r%%ﬁgo@&irﬁé%%ﬂso%ty eﬁe and

fn@}e\‘ﬁ a@uﬁndq @IEBP@ figajon, pmﬁﬁtﬁé’ﬁym%‘%@tﬁ agrylic agid copglwner sul-
fonbieeqtolyssirgnasehydrsly e saEeryahides, qimiwmlyl glgohotd, polyathglene
&adébsgeilgg@gbg r<5]rdo &eahagﬁ}/aéggnﬂ%y cles" refers to

super t pol yner les 1n the dry 30 state,
nore specifically, particles containing fromno water
up to an aifbesetpalyfmevatand otherssare tkaowi inethesirtglytvadbug iemes,

Qﬂihtds@@érab@&%eht’ I)ﬁﬁ%r%%’nhﬂdﬁﬁjr%tlst ??d‘ro@&lr@e!&s &% whtr-absorbent hy-
I n n

3kl el RpfH, o XAfplee A usBnblefl He 1o SAP" I tg @ puperab-

sorBentgolEier sancheolieativalyrratersiolenewatas-aheprbingsnaikiials.e4s used

héretnl;'lfheaétm SAR pagitiebSefdie s@@fe;bsor@@hﬁpolﬁh@r pe@tidlas in the dry

st% i sp%cﬁw%%&H{oﬁg%hntamﬂ{g[fﬁm ﬂf)g%?%r Ap'td tgfaﬁran{o%n?of water

super abs
Egetianithapant e PRITESSansy el (338 SBADREPUA 6%, byieiant, water.
Theetermipargjbies' referatoegranules) fibgysi takebyspheves; pobwdiersgslatelets, and

&8} Shapeb Rl 1drmhs\WAbRA to JérSon<EkiRd IS theart of superabsorbent poly-
mers. The terms "SAP gel," "SAP hydrogel," or "hydrogel" refer to a superabsorbent
polymer in the hydrated state, more specifically, particles that have absorbed at least
their weight in water, and typically several times their weight in water. The terms "sur-
face-treated SAP particle” and "surface-crosslinked SAP particle" refer to an SAP parti-
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face-treated SAP particle" and "surface-crosslinked

SAP particle"” refer to an SAP parti WO 2004/ 018006
weFQnARK0O3/ 008092 2 cle having its nol ecul arPCITEP2983/008092

present in the vicinity of the particle surface

crosslinked by a polyfunctidnal conpound applied to

dld]lea\tkng itsameleoiilat treminzapresarit én thélviziritg rofrtHesuariche surface crosslinked

*f {tloﬂgl cd@ﬁﬂ éﬁ@kdttg grfé %’ce Bf th@%ﬁk!ep nIEHe tegcm "surface

OrSTaKRg (oearinatins Jsuplar instioRal sibssins iy e itepatiniain the vi-
dlrhky df thesguriate plithetpiadivtd is eneralshighdrghamthehevebpifunctional

d?@ésiuhl@ iR thd) SAPDattitleah e infdriof Hrah@phkiclel €. SAPs are
lightly crosslinked hydrophilic polymers, and are

di scussed generally in U S. Patent Nos. 5,669,894 and
5, 559, 335, SAfRareilighitr gosinkss ysirephilictpplymess eangrace discussed

dohBrallg aNU @, Paednt NBs3)669,894&vd 5,850,888 Hath hcokpdtatéd herein by
ré‘%?échcar %Pg%pc%*ﬂlo‘?ffeq r}ﬁglrégerﬁ%ﬁhhgrgc e)ﬁ%gl élf"éﬂbg E{Egc mg‘)able of ab-

ﬁoﬁ?éng amﬁtalmg GRtounis\ab ﬁqm@rflu%@@py@l@nbﬁoégw@neaﬂbw own
vesighitpéveen UpAIBs moderadsresdurenEotexachpts] SARsas abberbronewundred

t?PﬁésQH%lr ofth WERIHE: or o Q'&ftdﬁsltll&{jwé(\@]; he dbIfty ?@éﬂ)éo%(a&&ousﬂu:ds
1 U} 08 der. a

bsor Ueo n ssu
RHRF #BRR NG PrRSRY IScArEIRPOTaRt R 2 Usegidp aygienic
aaiclé, slueh asacdra;ms a diaper. 15 An SAP, Ilike

pol y(acrylic acid), typically is neutralized at |east

about 25 rce refe bl. t. | east. abouyt

nmol e per ngﬂm égg B,zﬁiclrﬁlcgg 9%61]@63 g%& qt‘ll%?cgaﬁ aé about 25
ele pereent, peefarehlya éeagb@bqwﬁv mp@éﬁ@yand\mnaﬂxaawat?oé@ﬁo
riél8 pereAt b ame&eboptnﬁﬁm atssroaienz;y Neletirglizatdrytdrcbedgdhibved by neu-

BTG RS SR LNIE A2 L9 s I B AR onois, e oy

< De heutT
’b%ﬂ %?ﬁ‘é?ei nesitratizedradier thediohimerzatinn reaction is pubiansialy eomplpte. Af-
télemolyanélyzmom aadl internalrotogsiridngia the mosisinen Kollogred by tpaetial neu-
tFHRES r’the Eg%‘r dpé/gepﬁérsrubé‘iknd §Ys. gt Eiebdét & ﬁ&? for more

resu t n%ﬁﬁ d r’r 9 rleéquddp@ﬁfy g%%geg%ﬁ&"’?et%% qgép particles

paaferahly thed areasurfante diented apd rdned lagaipite BormThe firsi\Product.
particles preferably then are surface treat ed and

ot ovenrileHITPEo ot iy BorR RS A i tArag e propertes

9 Sdyisy suchsas infgeHrRagthanchrealsaring eepasity-eHgwvaveanidprovements in
the alamofdetuitig pAsResds/ior SRPEH&Ve bddHERYAIR RéGedtdd. SAP manufac-

AR S5 SR RERSE T Gl 1 YE SRR, LELALEXEL Yement

BpA aPﬁ%’B?@taﬁWC'%é'éﬁGsd@HeﬁeT@N? reaIcing “é%(ﬁ%@f Je SAPdenrocess
idProvement Iadtsa)dbmnbffeattondlh@codt okan artidiedperpordingsthe SAP. An

EEQHQ&EJQ?&SE@ |rﬁ[?r§¥/erﬁént% m%r%%@ ﬁ%é ratb'&) BABENENKacture,
W@BY Bereasingghe HQO@E@? S pr?%@? frhﬂ{g'vﬁ? 8@8§§”0d

I mprovenent would be an increase in the rate of SAP

manuf acgur@ne pr*oB%h?Q%bohﬂl‘éFé%ﬂﬁ 'tH@prbB@ct%ﬁW BhP‘Harl@%% is the gen-
SR e R B bl B a6 SR B S S g e
rgeit- These fine-sized SAP particles, i.e., SAP fines, then are recycled into the SAP
production process so that they are not wasted. However, the recycling of SAP fines
adds an extra step to the SAP manufacturing process, and is time consuming and ex-
pensive because the recycled SAP fines are dried twice.
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eration of fine-sized particles that nust be sifted
fromthe SAP particles prior to ship- nent. These

WO pweAsioaed SAP particles, i.e., SAP fines, theRCI/EPE03/008092

recycled into the SAP production process so that they
are not wasted. However, the qecycl ing of SAP fines
adds an extra step to the SAP manufacturing process,

dis ti . - 4 .
Fecycled S BAETOAREE P@é%%“&?‘“ﬁ@”?%?ﬁ%@?@%ﬁ%‘g% the rate
litricEsten indhe pswsistiorsol an $A SaRYBICBLRINPE e @BsAP hydrogel
i$ bieopPer iy chrvet) edarittiey sizey tes 8P ihgdrobel sotidecan berintisaged by the
afiBn :ogdﬁﬁﬁélﬁ?ig%{ %hég? aPhe#)drB0E! cohthirks AntRk S8 to 32% polymer

agé? "/t}oéﬂg’{o y\@’tert %"/_‘}Qﬂ %’ ﬁbg@g%bﬁké&w%ﬁ%gwtogg& ﬂs,‘gia rlelduces or
avoitisdlas gehdrgtiarhandsreayiling obBAB finels yoddpravigesay) impieved SAP
hidladidthdpreeagel contains about 30%to 32% pol yner

and 68%to 70% water, by weight. Thus, an SAP

production _process that reduces or avoids the i

gener at i onThatefore dyduichee eesirahlp 1 pravidegmetnog chicirasig the
Proflichy e datSOPan SAR A tUding) @ pssentalty. eliiinafing e @reduction of fine-
Vl\%e%ll éjAlpg AERk" %’ma?rpﬁr%vgcf ﬁ%{hgg @%Qﬁbh b@fantidl'eRAHIE the step
Ste_ pr aucmnraeo an B reduci n I ,

W seiptiequaing, SAR fiRpshigranefiP hrdogs! g 8'??”8%’3&‘? Iinates Jryipo of a
Sffffiqaat portibre st the!SAH nguragetd seedritdiingr Bfiesingisbyed SAP production
@g\gec‘sffs%dl@{)lld&id@d ép?vﬂﬁ% gfgkg%r&&u%@on fthe BRY T &HY\ERES. The im-

i nes an SAP I d stanpti,al | .
iPYeR MRS AReyHg nof aversagriect g AP TIRE S e et Sap paeiglss to
bsortofféds quisidy, do demonsiratdpeod firid pereteaBilty andupnduéttyity o and
RIREE e BRPI BRI hAG1FreSiBVEAD SeiofmEIn dHiRAUHIePaN ppTed
%nd i neneray costs. The im proved nethod al so nust

BSQO0EPSEPy affect the ability of the dried SAP
particles to absorb fluids quickly, to denonstrate
ggod f1 ui dagsrdRED] the byesandnwamion & ditdicted 1 ahdmproded method of
- t S .1 esi : .
PN §AB BapfERts doiyiing W ad i 37 'aie) 0 SAP partiles during a
prtese grasslinkingsstenr Hinag bgen foxad E}aéaf@rﬁdditﬁo aiclay to SAP particles
Qlirngahe Surtareasnossiipkiny sidp signiioahtlyfredumms dfieamountrog SBRHines, thus
el A5 | ition of a clay to SAP
@gplplnglliéed%ﬁéﬁg%ghr a%%g'crossl i nki ng s%/ep. It has
been found that the addition of a clay to SAP
particl es ToesurfepettteatraentiohSAP padiskisiis kel §newepSurface
grggﬁiinf(é@ 8AP! particRay ﬁﬁ‘&eé\‘éFskﬁ?, ARi Mighet lieAdabddnstion dridustention val-
row,.dj ng.increase : :
G Pag oA AR b SRR RIEL el BropaibfS, but acking
Sutacaceosstinkdng | Anwrdersiaed idhe ) siface progelinked SAP particles have
gxlyhbr revélicmgﬁfsslmkqw ifl trRDAEIRIRL o aie arrthceernmhimminlmiof. As used
es, t . r
i, et BBl Rl @A AN R 6 poroue s
pariieles.iaxRPFR{l InteEnal sHERcEs SR are Incidled i t,hes%?ﬁ?'ﬁ%"f surface. Sur-
faico SEdssitikiry G/ASARss genérally dissussedintff.ghuchhelzel alofed., "Modern
Ep];s?e?éﬂ)éd?ﬁéd?%ly&wsérﬁ%cmc%gy,'I\Miléaf-véh,eN§wfooﬂ@ Y, haBed 97-108
’

e Interior. used herein, "surface" describes the
@Pé}-facing boundari es of the particle. For porous
SAP

In addition to surface crosslinking, clays and other mineral products
have been added to SAPs in an attempt to improve SAP performance. For example,
the addition of finely divided amorphous silica, such as AEROSIL®, available from De-
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particles, exposed internal surfaces also are included

in the definition of surface. Sur- face crosslinking
W@R005A®06 s general |y di scussed in F.L. BuchhobP@I/gr2003/008092

al., ed., "Mdern 35 Superabsporbent Pol yner

Technol ogy, " W/ ey-VCH New \?‘ork, NY, pages 97-108

quESDDE, or CABIO0HSIL@avaliatse frbac@almt @egidratidnn gy a bemtysitesordo the

RHE&E o8B Ae bewd&fs%%gakmesf@grﬁwﬁ aQnsapgest NQs.@?f@,d?% A

It .t > SAP . . F
FrasalRisisdles Be aPiin of oI HUR STAcsOCRsTaRTY ptdry S pow-
dess. AEROBRtent No. 4,286,083 HisclbsesmBturayDofi2ica/andSOEAP for use in
GENERARRR/ 008092 4 gussa, DE, or CAB-O-SILO

avai |l abl e from Cabot Corporation, or a bentonite onto

the surface of SAP powders or granules is known. U.S.
Pat ent NoslP &5 13®028A6anthiP 64073442 disdioge midieres pehydrophobic
shies hh@Bb&drbst!poffnetislr EPQ JMrdsace.S:; IPassit Noki,990,888,cind U.S.
P%’/f\gr%tWov.v'S,d?SEf8°92 olréc%se Er)@é S&t g%@'()?‘llh %ggjrcg&%tlgﬁ ﬁﬂrﬁiﬁﬁ@rebial absor-
m xtures’of’sil1ca and an or_use_1n_ 5 hygiene =
et pelvsTs. JbSeBatentip Aesb. 048 and i1 0627 658 sisclae dheadsition of

gilicatbases colfoiday dumpdrzes o ertiahce e geh dirarizgio bb®APs.
polymers. EP 0 341 951, U.S. Patent No. 4,990, 338, and

U S. Patent No. 5,035,892 di ose.the yse of siljc .
in the prdaenaalyningnixies ohidey égF&aﬂ?ﬁﬁsd’i"#‘l‘l‘)s'g%‘?owc‘erﬂhe sil-
ipagheeesto the SAPRatrtink siiaced A63 Bl ShansiitfaEP piopeRtiesed e SAP
ﬁ?r’t’ggés‘?ﬁgte A ﬂééfgﬁiﬁigﬁie Ebﬁqrgtioﬂ %)rbﬁ?}igﬁsﬁﬂr %@Hg%pg&' silica powder is
REREIR 5 PP RS ari e s Rad Bled Wiiya i is ab-
soripaddey theiddt parti¢les.si | - i ca adheres to the SAP

particle surfaces and alters the surface properties of

t he SAP Gl L] b NSi - -
absor pti on]\ﬁo?%%é% _isgjzs.dc%g% t%?%ﬁ%%gjfléq {g}ﬁégéﬁ’ﬁ'wqgol%rg%ér}g olefini-
qady Hwﬁ%@rﬁff GaEb Ryl gHILAAANg ailicate pefor duriyg, and after po-
Iymélizagion.e Thé Beoltet mhahengdartictesehalve irnproved alechardedh sthbliity and

drifanaih [t)é)rﬁ{etabﬁygmgvoé@e@ BL ﬁé%@élﬁ&%ﬁ%ﬁ@gp& Iazcks Caa?l'\arge, no

preparation o s b olLymeri zi .
S presedie g eraied THE neyER! Slesta Jemmesiork dagegot bontrio
uietwthe,osthatic sgell predsaEtobthepgydrdgghand Haidiabeorb®hey is adversely
SHagidqen pol ymer particles have inproved nechani cal
stability and enhanced perneability. However, because
the silicate framework | acks a charge, osnoti c

no
pressure CH® YH¥STEETlisolaseas ionifady awgsinkpd SAPs ©htained by polymer-
iFihg BBMRKI-BARSNIMPIoRGAESIdPd adtidglaurtingtedsmaidicresddring, and

T B34 P A9, 3l 0L TN oy o
Hakidy updiapechapicabipeci Hewevs): he |s9lﬁ§1'|ablll’;y2qf tgse hydrogels is inade-

qLatd) axy la- promiafire colps® oiotve hetwainil stacbture gcalira 2k ahigh saticsntent.
before, during, and after polynerization. The

el 50, ot SINeT pynfen sateim bt bSRRAE A ety in-
clade GBt2a082,6 t4ydisdfloging:a dryhgalidpyales-sivslldbtenalesoriopini cempesilibn
SrePareBY Wehdi@l drpBAP ftiddieanRietoned k5%t bwbidhEof e HIESd, of an
&tten%ep h%tt]erlsa?lsélecctgcri] *rgrrllﬁtUncrosslinked cellulose derivatives, starch, certain
clays and minerals, and mixtures thereof.

U.S. Patent No. 4,500,670 discloses water-absorbent compositions con-
taining a water-swellable SAP and an inorganic powder, preferably clay. The composi-
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O her patents and applications disclosing SAP

particles and a clay in clude GB 2,082,614 di scl osi ng
w@2any18080l i d, wat er-swel | abl e absor bent conpoBRCT/EP2903/008092

35 prepared by bl ending dry P particles and 1 %to

75% by weight of the blend, Of an extender materi al

tioak @cd pebpharedirhyyphysiosllyl hleridity ttneIlmangm's@p«mm\aatii%particles after

tﬁﬁ@rA(Fh? psweﬁkéu atd &¥SsiARey. M neral s, and m xtures

t her eof . Patent No. 4,500, 670 di scl oses

Water-absorbent conpositions con- 40 taining a

wat er - swel U &b PateBiNo ahd3%887 diselgsas rolyiostizetion of a partially neu-

tFHIlQé@E liyadidi @M anTﬁ‘\%ré‘é) RPehsiNBNPE(i£EBR QRocess, with the simul-

037008 h |

e R et R0 in ol R, b D) oo
heasg sgapensions inlipwed by agecirapiccdabydiation. e@ross"@mgp%acemm the pres-
¥ze of the38aPurirg the bemeBationl syere r Treaieb@itingprodudidiat iagdighy volume

&%ﬁnsngngf’t&léﬁeﬁ’l B%EQMne%oﬂﬁlbﬁ via an inverse suspension

zation process t he simul- taneous
add| tion of a crosslinker and an inorganic material,
e.g., a cl@g. Patent Ne. 014,086 distleses malistserostaining 0.5 to 15 wt.%
SRblayed t@b B2R0L, B@Hbﬁité*&gyr Y %dr@c‘ﬂb FhHeRP ihb@ﬂm&d bentonite in

ccurs In es- _ence

Bemjseace sfq Sebiermacty et e YE&U%@?‘?G hlgt g n orfce to
fouh timepelietgp ollovedh bafityng. swel | i ng i n sal i ne sol ution.

10 U. S. Patent No. 4 914, 066 di scl oses pellets

Caini
ggﬂt glmmt gg\@R) g“t‘ %Q Vgﬁb%ﬁﬂ: )}q Qﬁisc?c%e c%z%%&ﬁc(ﬁg cotftaining an
AR combined;with Qd@écm’f&%‘@e@@eaﬁs wgfeéably gerlitess BYipieass pha binder.

RIS AR paktibiadtare beatbd eitn thdzaalighin presened ofcebinder ih arfluidized bed

finBBbh 8k, SELLURHAB I e dioidd /A0 37aRHE Mhure i

0SEé COo 03|t|o
@'@%Wt'ﬂﬂt h odor - control i ng agents, pref erably
zeolites, by neans of a binder. The SAP particles are

coat ed wit § Rt bl 5216 850 LiREBEEEMRtures B e Tlnésﬁwﬂn an inor-
fluidiz coat ] ng apparatus, or are adm xed W
58 e o5

RYC RN % water, and the mxture is 20
dried by heating. U S Pat ent No. 5, 419, 956 di scl oses
m |Xt ures of) SARidnt NesS5 ™8, 878 8istidsés a ﬁﬂiébé?s omd adeerbing
SI |ca
iohE S Yo R P b Sl et e S et bR«

roaetyreéowr@rei@\nelyrr@ﬂp éomEWﬂCHé'?'P’& abaﬂrgrﬁbﬁentw%ww 8 rﬁewrable
BoWkdriahdas parellyrsalube ordysuiuied inowater. yTHer dbsorbimgayents can contain
X\Qy gga%teu rfm?% E}Eﬁqper ature is a pourable powder and

I e

S partla insoluble in water. The
absorbi ng agents can contain clay as a neutral
filling agERt0 790861 discloses a particulate deodorant composition containing

an SAP and powdery zeolite dispersed within the SAP resin particles. The composition
is prepared by kneading a water-absorbent resin and a zeolite powder in the presence
of water, followed by drying and grinding.

U.S. Patent No. 6,124,391 discloses SAP patrticles containing 0.2 to 10
wt% of an inorganic powder, e.g., clay, having improved anticaking properties, wherein
more than 60 wt% of the particles are larger than 300 um. Clay is added before, dur-
ing, or after a surface crosslinking step.
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EP O 799 861 discloses a particul ate deodor ant

conposition containing an SAP and powdery zeolite
walc@persed Wi thin the SAP resin particles. ThePCTI/EP2003/008092

conposition is prepared by kgeadi ng a wat er - absor bent

resin and a zeolite powder in“the presence of water,

fol | owed byCQI0y/V2gh8adistlapesmdirocpss3ar plodicireea petivoNied poly-

[
@f@}% §|§%, fle.ln %sféglg%ﬁ%rs?gﬁgl &R tah_fage_efrré@qg??és@ g\(}lﬁwggs@s 8 sidds of:
I mproved anti caki ng propert| es, wherein nore than 60
wt % of t he( amarprepar'm aarmendme@éay mixéure BPOniing aleast & monomer,
added before, @ partilés, a(Hro@sﬁlhl@h éﬂférﬂp@mlxmg fluid in a vessel;

o g oA e AT R
net wor ked pol yandher/cl ay all oy for use in a personal

care arti cicg. Jdmn@rzﬂ@etas neapier/slg niikterestodpren @hetwofiedd poly-

preparing a mongpsLy g @y m xture by mxing at |east a
nmonomer, 5 clay par¥ a crosslinking agent, and a

mxing fluid in a vessel (b) exposing the
nononer / cl WO M/XBQBSedmcbo&esmdtwahsbmt polyrmeristdoataining silicium-

ﬁé?ﬂzee{o&t)gs RS Ebr?tion gwé‘ﬁllé’@ﬂg 668y o4l %é %@egotge thPfiBhomer
N R I S L e
silicium rich zeolites for odor control. The
silicium r‘l\@OﬂQQHﬁ(ﬁé‘clé‘s%@ éﬂ%ﬁﬁg&ﬂpééﬁldn%n@ﬂﬁ@ﬁrpamally neu-

flste Ao ey o) Gy Bt A48 soprggare e
act{res; enda qubfed]yalr%dqawwclﬁb@gthmrm@@ﬂesﬁvs In the

ahened) ted cdrﬁfaﬁtes’aw%efﬁrepdrr@dfowpowumwo@r mihsg.of the
pol ynmer are in free aC|d form and a | ayered double

hydr oxi de anlonlc clay , hydrotal cite clays.
the exanp&301/BRE> %%%S%W'C@W@B%W%HYCETQQG"fOFm'”Q poly-
mencataipiogddumindsiicate arkihaddg0dnha8ddsbpatimeabitityemdamproved odor-

MFOP?JBFEH@S SRd LaRlifosiiieeeesh v QHAR 8B, Munrg&? br after polym-

co 5 ng al um nosilicate and having enhanc
%bility and i nproved odor- control properties.
The alum nosilicates can be added before, during, or

after pol Ywaé\VérZélhéémstlll?e'ils'F@f&?HﬁISAPanékﬁﬂéjcttSﬂiﬁd process that re-
5122 gkl S ABE LS PSRBT I oS e cosy
anritimerceneUMing Sigps irvelved it legyclina the SAR finemsTha ieguiipg SAP par-
HidWDAISE ehustipdseysthi Mgidtabeofphibh hihd egentibherostids reqdirsd st SAP
Bfr%iéle% |n%r%%ré'uec2r {Wéb&?@&?ﬁglc hel'é{gll:éﬂoge 3BSQHoBY 'cBﬁp@Qﬁ'ons

ro lesre
containing an SAP and an morganlc material, like a clay, have not met these needs.

Accordingly, the present invention is directed to a method of improving
the manufacture of SAP particles by introducing a clay to SAP particles during a sur-
face crosslinking step. The addition of a clay to SAP particles during surface crosslink-
ing significantly reduces the generation of SAP fines, without adversely affecting SAP
performance with respect to (a) fluid absorption and retention by the SAP patrticles, and
(b) the rate of fluid absorption and fluid permeability through fluid swollen SAP parti-
cles.
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particles incorporated into an absorbent article. The

above- descri bed conpositions 30 contai ning an SAP and
wa@poosiosog@ni ¢ material, |ike a clay, have not PEI/EPIve3es092

needs. Accordingly, the present invention is directed

to a nmethod of inproving the manufacture of SAP

particles by intrcSUMMARYOF EHE INVENRODEIti cl es

during a sur- face crosslinking step. The addition of

a clay to SAP particles d_uring{ surface crosslink 35

i ng si gni fTheanessnt vantianss oifected lesusliers Arosplinsae SAPRasticles

aMdtrhéthbdéide(ﬁémﬁéc}turﬁfgfthé SiAPpabiffes. pesreqantivately whe present inven-

: t t

G B BN S A M o

rapiiof PLINgNWarthERGPYSSAR RRIYEIEH Whaieln taRy isRddgpto the SAP

pastidés durings sWiBc® 044! kBQ e pPOTHeERA06 Preea DB 2he Vicinity of the

%H%Mtﬁgsxﬁ’;pah%ml ON The present invention is

Irected to surface crosslinked SAP particles and
met hods of manufacturing the SAP particles. Mire
parti cul arOye aspest girtes prasentineantion,itberefose,ds taderpede adgnethod of
rﬁé%J fé?é%ﬁrtirgfimlg pﬁﬁiﬁﬁé lirfol bEh Pthb@teps o BSIPMBIHASY B Shlecitnéhomer
c and. . D
it ePRam Ao bR a et GO LEAE Y B ER a8l ccid, either
neairalizede ynefutralirpdaotsy Midere teerael|-¢-nRNHgegree of nqyiealization) of 0
tb 3 0pJ &RBprefarably Aisow BO itmabout 8D), tdormnrSAR Bgdrogelf duenrBifBting
FESPER Boact 1%, AEE bafilid 14, BR3P iasb S BE hiékhed, neutralzing
A ABA b e 0 iy SR VO8RS BCIeSP o Mg AT pSticles.
"HopuBAR particles mext areisubjected toa Salﬁaﬁertgc_)aﬁnlér_,mg{step dutireabmerd with a
SRaRO¥MsEInKRY dhenBiHEhE B2 s8tdeYdf aGifC i This Sob&R positions the clay in
eut r atl i zed, “unneut rﬁl éé?d oLe a mxture thereof
tF‘? viginity ?(ed;é‘g%ees FeNHadt PaMCeSti on) of 0 to 100, and
preferably about 50 to about 80), to forman SAP
hyd{ ogel , &mr%bééi_@)g tHehResNPInvERHPAE to provide danéthed of manu-
rti Si . . r . .
Rallngphe pﬁéﬁﬁﬁ%@&ﬁ“ﬁ@&mﬁéﬁ'&{ e e @dming
HyRRAUSGES NMeapet pedtianeossisingd) CRe OsmPryRPheEeisLapaltp of provid-
iFf\Bn [SAR, liké &8 ajfedrisaturated hibegylie dicldpsichsas darglie acid, (ii) a poly-
é:tﬁ@érﬁ{eél&KJn@gtu?attgd)PaymEﬁ%ﬂe'ﬁBﬁoﬁ%ﬁJ% % inl%%gl @Fo%ﬁj'nking monomer,
crossl1 nki ng agen nt presence of a cjay. _ ks .
FIHR SRR SR a0y & hemahios aciag e ©hBolymerizing
tha naoeseroin thé enoBdiepsolttionl aesuffi@ént Anoiuhteto fasper SAGfhydrogel

@A;vg}goe{r fee Hmtgnig)mﬁ%t%ﬁ o'rs sk %gﬂﬁg}’)g ?Frgﬁ(pgﬁ% B&qpmfongiant&ommm-
B SARINBrReBl g TP e el enoeniRa R B e AR psfioael part-
clen oftdesited pancle sizay(d) diyingnide AMudeogeb partieles tapiouide SAP parti-
&s; Rha\é)burfab8 cidBsiBRing thé BAP PArtlebdn tHesbsdnabefla clay.
carboxylic acid, such as acrylic acid, (ii) a poly-
et hyl eni cal | y unsaturated pol ynerizabl e nononer as an
i nt ernal cYefsspihek psrpchefibereresepingiion is tpypreyvideg iethod of
mab@Ehytating $AP @artiied/compéisihg eigadditfoner arsatficizat amount of a clay to
S$Ap %)'aﬁfc%rs;in £ ) éfgéas?i#\lﬁhé‘ QtePtt@ FodiBE BHTES, nfié]lytéﬂﬁ'gﬂge the gen-
nononer  sol ut1on g S_u I'cTent amount to form an
HeteLR reckeiPe RGSAPTIE® nonomer content of |ess than
1000 ppm (parts per mllion); (c) conmmn-

Another aspect of the present invention is to provide a method of manu-
facturing SAP particles wherein a clay is incorporated into the SAP particles in a sur-
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uting the SAP hydrogel, e.g., extruding or gel

chopping, to provide SAP hydrogel parti- cles of
waele®inesioparticl e size; (d) drying the SAP hydrOmEP2003/008092

particles to provide SAP partj 30 cles; and (e)

surface crosslinking the SAP Particles in the presence

fabe erosslimking $edp tasabstantiziig peitice ahit bloeepsieg tmt forthe nanofacture

SBADRON H61 B HEDShePhon TagL act ur 1 ng SAP par (i cl es

he a sufficient anount of a
clay to SAP particles in a surface crosslinking step
to reduce Amotheysspedtal the mesant myeertiantie tgerovidd Sudaca-ireated

SMsl Elﬁ%bé% |cbﬁ‘\9r|Qﬁg %Ehtfd 0186 o HHUNSY, b@’%@ﬁt #Hh duR8ce crosslink-

resen i.d
Bisoen iang 268 {250 19 L oA By el 0P8 o, BB by waigy of
SAR oatﬂn@ssmd thecﬂ tol tbe spriaces fche\/@ﬁlzeealpl%g@er@sshnk the molecu-
IE’QHM&EQS%&& in thd A6iRILCHABS birfceB Of BieEAR Particles, and to

AT A 4B LS BB RSRTH I A 0 e v

AR particlgfot her aspect of the present invention is to
provi de surface-treated 5 SAP particles conprising

about 0. 00y t%?nt()f?weﬁgg’dgct éfoﬁggré/é%hgimerﬁf)n?s t%lﬂrf)\ﬂ&—?a method of

crossl i nk- out a

Banyiestyrrg %AP%aE%&%? thaéaeqivﬁ %??ﬁ’i‘f'a@feﬁl 'gxetqp P@i'on of

BAE finpxi. ee@ﬁﬂ’ma‘rhrdzesshﬂvﬁmdlaafet&ri@éleSAqumlaﬁhOutﬁQ%uMo This im-
r%%ﬂéaﬂlfe tehﬁmﬁ?—;'s@ﬁé‘neé@l’b s@fh@APi’rmSé(fr%w'tﬁél SAP, hﬁ@?édubé}s or es-

%ﬁs@a%‘( Aminaite syt ey eRi0ihins T e R oAt fiogs!

| east in the vicinity of the surfaces of the 10 SAP
particles. sﬁfeénoﬁmtabséct asPePrestht inbentphas &nbrolitle @0tadeA

?r§3§I%F§%§ng>%nﬁleg%to g)qisﬂbla @PP&&%‘#@%%W tcpéé‘; B}L\%élght of

tces or esse
@ inorgepioreiwerk builder, e.gap Sﬁl&ﬁiep gistsibuieq\reyako ’”5%%9 e, and
afout #8% tb kb outcdsoL tby 2B0gHINF dldiaysdisinbdted jrotheandinifyed ther surfaces

@th%ﬁ@t J?a?t cﬁ&e wheksh e s%l*f%ie %Eslfnk@@ QA?’rd&%c‘ié%eexﬁm excellent
ces ntia ates recycling and

Hid ADSHBHSY rqtﬁrglogA@cflp?{ggea %tyzﬂ‘i A{]&}shydr ogel . Still

anot her aspect of the present invention is to provide
surface- CAQSHbI Y86 oPii2 ﬂ@ééﬁt%v@ﬁtl&ﬂﬁﬁé bidvite SAP %artlcles con-

O art%l%s The

AR AP e Bei bR it ety e Bbes 8 tne
plargcles bavechigh hbw@am&tandhetepmrt pr@p@l’tlegfqg agueaus fujds, @ gast fluid
akfuiitionrdee 4Nd atedx@Blient AliidPebrhaabildy Bitihe BWbksh dtatel Atd maintain a

Vd{glfe@l"téftgﬁglgﬁlﬁ 2 08 8ESpfly Lhe SAP parti ol es,

2O crosalinked SAP particl es exhi bi t
excellent fluid absorption, retention, and
per meabi | i 8yl gcdiperraspect.of #He p%asﬂrihewealmmssto piovidbe composition

? rﬁﬁl%r“gg SR %%gfcﬁég h'a@n%% JIH)QH hgleyi ﬁutﬁl ﬁ%é bﬁr‘ffo%s Qf%?eof wherein

bE oS scbriso oo P el s gvolg oo GEk Rldeing

blag cpixturbaineeschwharein ding ¢layisinenseaeraieddntd dne S§Beadisles during

blsHi&S crBsdlifihg blepi d  acquisition rate and an
excel lent fl ui d perrreabl lity in the swollen state, and

maintain a "dry feel" after significant |iquid )
absor pt i onln preferred embodiments of the present invention, the SAP particles

comprise a partially neutralized SAP, e.g., poly(acrylic acid) (PAA) or a
poly(vinylamine) (PVAm), containing at least 25%, and up to 100%, neutralized car-
boxyl groups or amino groups, and a nonswellable clay.
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30 Still another aspect of the present invention is to
provide a conposition conprising SAP particles having

w@2ekayode the vicinity of the surfaces ther eoPCT/EP2003/008092

wherein the clay is selectedgfromthe group
consisting of (a) a swellinglay, (b) a nonswelling
clay, (c) mxtures thereof, wherein the clay is

i ncor por atyeq ahBl*h@r é%cﬁﬁ%é’ dsb@liffentlon isit8 pradfdedarticles of

crossl.in ste di men
e Eedhn E L fe OEC Has R §16 PhfilicS B Bie BRii yRenton,
forexamile, @ dienerr aratamenishgevies, g femipiseyaiens Ioredugh agadult incon-
tBALY protiuét, géreral pviiposk anpasednd(dBtKEjand simitariabssrgestiproducts.
| east 25% and up to 100% neutralized car 40 boxy)
groups or am no groups, and a nonswel | abl e cl ay
2004/ 01800B!"beTrsResRERdRsaRageONRe P%@PH@Y‘*Q&'@BM& begpme
ddparemt astaose siilleent trenart Borhdhefotiowidg datailed Hescripfion of the pre-

f%@?({l’ FBHH‘%P%O%(I(QH i &thdrf&ﬁorﬂéﬁﬁ ﬁ'F‘eeexSFr@or fetldridkRd aﬁ%tﬁded claims.

es o e present invention, exanpl e
di aper, a cataneni al device, a fem nine hygiene
pr oduc DETAILEDRI DES CRIPDIONOFi THENPREFERRED EMBODIMENTS
pur pose w pes and cl oths, and simlar absorbent
products. _Further aspects and advantages of the
present i nNERTEEANtAVENtiQsde Sifected fpyhsertent Bartiglgs gomprising (a) a
silfiabé-efbsbinket SARr dnd (bpanciaye ThelSABVarmisialedrei dresknt in a single par-

t%?es‘érs' %bé@&l ’t8fa{1taﬁﬁ}1 life” offd%[:fe?éjsﬁﬁiibg c@%rgn% dl§¢‘?‘é‘t@'&la'y articles.

hjun es an
T GRS UPRE G BABNPACIE o5 T PREHARRSBORREE R SAP par-
tichess, pnekisgesanhinghe visimity of tersedaess df theaBAB ipbdictes.
particles conpri sing (a) a surface-crosslinked SAP

and (b) a and cl a e sent

singl e par® a[c?é%rpgnc ‘gﬁb &ap%fegﬁ;‘:reagfﬁ,ﬁ?(P[ﬁsgntgpventlon the
AR pesicies SAFIapaﬁthiUtﬁ%é t@ﬁblom|8§&’cr ene peaferpbly abpiichads to about
gﬂ% 1 \ﬁé’ightsoﬂ tﬁé sQfuteedtodMnkdteSAAPTRatKibed B fdlladva@tage of the

é%rﬁ ?{ﬁ/eﬁﬁoﬁ ué?&s ?gnté 5@ ???5%,368‘9%0 ai)gutti#sg}f eoérvg%@q bfthe
esearcssinen SAn om%?é% PRIEIS SRR’ F27% R AR 35%; and
profergblealssut 16786 rbborR5%, Iy weigi?, gfahé clay.eTo aohibee the full advan-
@@8 o th@%g%/st ﬂbﬁb&ﬁbnsﬁ%coﬁ{&g 196@3&1?&\9& ¥b&hq B‘% %gh%%, by

ace- cr ossl |n e
weioHe Al 1B SV hd he S @Pﬁa%?d%?ﬁ“a SAP padiciss 9piiaaliyican contain up to
abouk 85%0by wbigbt phan inorgemicomiwank msilddrositchG% silicadd dike sodium
e by weight, of the surface-crosslinked SAP. The
SAP particles contain about 12%to about 35% and
preferably about 15%to about 25% by wei ght, of the
cI ay. To abid waler-abeorbing resimsemponeate the praseniBAR eaticles is
g@ﬁéglb?WVelltk*h@wﬁ @ER@RioLs @nd G@B@rﬂinl]éu@?l@béssb&o/ﬁ@ npehiers
r

B e e e i Py sparolf of e, 6T p RS R are po-
lzm'zwnmumus So&moaﬁo f%@ra@a%P hyfspoRlr k*owl@wrdaw waig-apsorbing
Rsinccofiponenatta? thd prisgers peliticles can be @agparedbyeany other method known

t‘@e%onl@lgﬁfﬂé@lﬂge LRSHKS iNTRPARBENGSn pAGmBriSRBAT SAP

The monomers of the SAP comprise an ethylenic monomer having a
carboxylic acid substituent or a precursor to a carboxylic acid substituent, e.g., an a,-
unsaturated carboxylic acid or anhydride thereof, typically acrylic acid, or acrylonitrile or
a (meth)acrylamide, or an ethylenic monomer having an amine substituent or a precur-
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prepared by well-known continuous and di sconti nuous
processes. The nononers 30 conprising the

wowRoen1sabe or bi ng resi n conponent of the SAP paPCT/EPm83/008092

typically are po- lynerized HB aqueous solution to
form an SAP hydrogel. However, the water-absorbing
doe & #n aoheanbsituait, ¢.he Nevied enétamide i THeasomamerseised in the po-

If’rﬁ@ﬁ%‘iﬁﬁ alYurHRYitr Q238 or RBLRAded R@Moniafh PR1S 20626 tHd @fboxy!
nt t

he art, || ke I nverse suspepsion polynerization.. 3
CHRETRRGHES 1 1B TeR@OE /P eB PaPs LaMarPeBoy Pl oo R bisks! e
godyrnerization pracessdy B SARthydiregebsGienereliy, the SAP hydiogelds subjected
tta% rg?&@g{égvéwgrﬁiggﬁérgj.gy g%fubﬁéifé\‘ttkl)]% s(ajr;ﬁ_cle esi’zréhcﬂ,ﬂ(@?AP hydrogel,

S u .DOX | ). .
OB PSsparre. dr RepAe BRI 48 HERt remove water
gnekenrpvide eyl SAR garticles. Ahe deyn3AR paricles pptieallhson hg subjected to
f@ﬂﬁc??&nédﬂﬁgfchltrid@éﬁs foF p&ticle ereredQL@H BAd B1A8&HMation including chop-
g oM R iy b ffach SRR R eTt G3bbAR the ared SAP
ey, Zaenesalyanier ARIRRIPR O] PedUbRCH g sIRkng agent the SAP part-
denireisabjeltetico ¢tk wHeeeic drdbsxipbe cmsslnkingagpnbrieastsiwith a
ddHor &18Re ?&?ﬁ@@ br 5MB® PEGR FUIBAP S BRELINKThY s%\r@%@s of the SAP

roduct o pol ymeri zation process Is an S
FFﬂFEﬁl?Fgel . Generally, the SAP hydrogel is subjected 5
to a mechani cal comm nution, i. reducti on of the

e.,

gﬁgt | .Clne Slhh%%ﬁ‘?ﬁ?tﬂm%ﬁﬁg%dﬂ?lﬁﬁ%ﬁAP ptﬁﬁiblegftﬁ@%cﬁwn@s, including
i ng, ]

S PRI BarobRie 6P, YR o Rkl G BRariE aBleds an

afiugos\polptian to@naMagiiated Mertipgl readiorhd he@gueesemongmer solution can

furthéhesludesiirnboagretiears ahdlypiealt incllgesan mteraal weddstiking agent

BN % EF%blﬁﬁ% F@gmbp\?lgtlémnlggluﬁl@p BheRidBfion 8F sdt féggitiéke% under

Si vl Nng. € s cé cf Inkj ng agent | to

0SS S a

: , Ir pplie
suiablg rpartion spnditionsdeaqscip polymesigalion ¢tyhe B‘Pf‘%'?’eps and internal
apsdlinkiag mgentad frimearsBAP agdrogelodis buaniprogedgen the aqueo@mono-
B8 o o QUL €O S 1 s o
RAERABIXPEdor ami no groups of the SAP to crosslink
the surfaces of the SAP particles. 15 In one nethod

of lmag_uf acfrd AL h?&%g@ﬂ’téﬁxlﬁlﬁgeﬁomttﬁ@sdmllm_hrﬂﬁl)&merization is a stiff
i ncl udi n.a 13- ur at.e [ : .
ool WP D hentit Akl ep T Y B8, BOERY e Rithdining portion of the
SAP hytirggeltis essentialhpanielalywaten dae SAFAbYdegel han is subjected to a
SPGB NIBersie thet SAM Ps&ﬂﬁgelﬁsucléﬁdpﬁéd onexttudied eppiovicalan SAP
[ : [ ;
ARG oFe HesBlhrtly SB0 kgl PibiEly, Al T8, gol chopring
P iy SASJINgS i ropHeled i TESHARRYCiedY Fbineredap eqBount o
palgraer iaGhes SAP alyegeeia @bboirB06 tedd2% by sveigha gdortto the drying step. If
Hé)c!e\ég?r 'oﬁﬁééir‘éﬁ @k dA1=n rﬂ?ﬂ%qgéﬁ b8 R4l Bfh predetermined degree
crosslfnking agent t ¥or an SAP hydrogel. Ln suc
AN i B6 GEEROPRBH Sl 16 4 SO ab1ge SAP
hirogel coriaine dbagt 68% tong)%e-mhweights wateswhieh inusides ieghoved in a
83y SR PoVidP DI BARFRricisEthe dip SAPaRe e a@edurface
resq;n%l ng fromthe solution polynerization is a stiff
GEPSNESPi cal I'y contai ning about 26% by wei ght of
pol ynmer. The remai ning portion of the SAP hydrogel is
essenti al | Yhe emgppirigednd gratieg.of TeeSAARatiglds ggntratdsethois20% to

QU&jt ‘égs/oe& Sip fthes, i.e., SAP particles having a diameter of less than 200 um.
Such SAP fines are unsuitable for use in absorbent articles, but are too expensive to
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comm nution step wherein the SAP hydrogel is chopped
or extruded to provide an SAP hydrogel of the desired
w@aootjocdoes si ze di stribution. Typically, duringPCTEPI§es/008092
choppi ng 30 step, dry SAP fi qzs are recycled into the
SAP hydrogel to increase the 'anount of polyner in the
disarchyThegfote, tee 3AB lineg8mH recycB2bisoyanigAlg hydrpgeloin smgll amounts
dMisdlis¥ddsbovke Mowdler, BESIESARDYICPIpréides feditidhBES AARnes, so the
h%;glroael can be neutralized to a predeterm ned degree
RPO'RRRY PAY9" 4t i on during the gel chopping step. After
the gel chopping step, the SAP hydrogel contains
about 68%1He ptEBfemdf SKR fiftls.is BEHLIRin tewhs ohadiirsg rdgeling steps to
v [ . . ; .
ST G ielind st o) R S/ BARREL Senfibafithn o Sap ines that
have epn Ariedioncenle aanp hvgoasdthgr ARviNg R Pertion pEthe AP a second
tee.t Tied g@ehegatioardSAP fales widv@8ly affecta teuproddétonfratBAiPan SAP be-
' - el i i.a £ dried
%%#2%*‘*&eo“s*ee!}w'“i%‘?*gﬁi‘%%ﬁﬁ@}tﬁ%“fﬁ?ﬁﬂé@?ﬁf%%ﬁé% e
$AP HRevieadrs dying @ Rt ithe, PAPPEBICER FTRICIE IS wo
2004/ 018006 PCT/ EP2003/008092 11 discard. Therefore,
t hel SAP f 'Ak?%rcﬁﬁ@y,éaﬁﬁ&ﬁb@@f inﬁg@faé‘tﬁri%% Eﬁ@*tﬁéﬂﬁjeﬂudég & essen-
smal | _anmpunts as dis aboy wever ..
Y elimBRBS e ge a6 it el Yiftbad RS faer BilhpR g the art
The praspitinyentiormisslirpeteo tesyabfa MAROAi nes is costly in
ternms of adding recycling steps to SAP manufacture,
i ncludi ng §j.fti t ' < e WolaW
o sap 1 ragre o iy RS EherBlid ief i Bl SAP detites
g sgeiface pessinorierRIrasees Yresaentighe elispipaies dhr genpration of
$APtinesT iiterggnelmaihating thé SERRiNES necyclindvaters el pt lehéteubstantially
Feaﬁcirqg? ?%US%FEQ Bt {htEcyRiinP&ep Thd8adifcH Sit élgfduring a surface cross-

raf e- step I'n SAP ufacture s, .drying, and
g R EPesias A ErerY alfect SABAR R ERcs; bitimpives variolly nroper-
ey suchresoBAR pertiSlaPepaeabidy txsfludsecond ti ne.

Accordingly, a nethod of manufacturing an SAP t hat

reduces or_.essep- tially.elimpates the ner.ati or

SAP 11 nes. Toutiase st BPElk npaSme] Riheil ater
e SAR particles areaynthiesided.Srigh tean appropriale sigiel cestenb@nd siged. In
ARORIaPBE With Whampyrtarit fedi@s dpBRprésuntthvehtidn, adtiyngindorporated

Bl SAga AL e oM BupHd 855 TEORRA Ry nor
prratedAptq i SAP parEslen F alorh 27a e Put Ravs AP WRIGHE based on the
weighicdf it SAP artictes. dt hdsamsh detriossiaated il incorpedaing rgelay onto
PSR S MBS iy 1 840 ety ot T o
%QRP%P?@I’ 9”‘g?yf3ié?€h‘y @’A@b%’iﬁgé’rtﬂﬁge%",wﬁt i nproves vari ous
proper- ties, such as SAP particle perneability to

fluids. The fdbidaREe FiR R dréddnd vehirip, BAPIfaridies reSulting from

BohRL R ae A S Sy S e prcon
ofrricley, 2yically gs apmaneew danelurmn Bwiape qrogstinkes?AR particles of the
pleséitenehesenivd Auian tistrbutedl ie trayvitisity dfaies BAPiaetitle surfaces.
The surface crosslinked SAP particles can be prepared, for example, by a method
comprising the steps of polymerizing at least one vinyl monomer capable of providing
an SAP, e.g., an a,B-unsaturated carboxylic acid, in its neutralized and/or unneutralized
form, to form an SAP hydrogel, drying the SAP hydrogel to form SAP particles, apply-
ing a mixture comprising a clay and a surface crosslinking agent to the surfaces of the
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into the SAP particles during the surface crosslinking
step. The anount of clay incor- porated onto the SAP
w@aniocdoes i s about 12%to about 35% by wei gheCT/BR20@31008092
on the weight of the SAP par%i cles. It has been
denonstrated that incorporat i g a clay onto the
SAR paticlss,aherSAEatipgrthe slirisse dreatee:BAFS paitielea tmpnovide suiside
i 0 . OQ ]
SRR IRy RPN s gm g Shbpalte.
i nvention, SAP particles resulting from nononer
pol yner i zakhiecemainder aithe gpesiRatiomispartiputarly gireeted to an SAP

Ha‘larﬁgg %h Ele}élﬁ@ g{:iﬂ. i—@lﬁ/e?drér? §@1%P\??32 ‘Prior@;'rfoér@béi.g.}aMﬁi/l%Fi)hé’ afbits pre-
Gt o (sl oTiadis BnCES, igoapoxic ad
pieersdrh gae eiempidyed e piepriearoPAR havisgtheyzility &g @bsorb several
tiheef ifGRSight of AR agUedRARURY, asGLidetlanlthBADspeveht pariclesafithe pre-
s%fmt ﬂ(/&ﬂ@h.e% gr%ulgr.),(@[]}?éct%’ r@ééliﬁ(e@eé/ﬂ@ﬁarti[i@%f {h%gﬂ?gseﬁwhﬁvention,
DT ol PREFTS g At 1 east on mono

e vin

analigaer eedod @qgr@faﬁaire,dﬁd@gr_qr e@_sg_ntl’all)éﬁl}/minate the gcreneration of SAP
fineb andn aedandiagigcthe dirmecandl éxperss absociatedtvéthrecydliag BABdines, in-
%@gﬁﬁ’ént %ﬂfh%%%%;g/ He vi}iwff\rrﬂ& Iner fR6/5: 8B-RfBHPNREERloxylic acid
INg the 008l 1o FormSAP pArfLcles,. o
gt ropar gg?ﬁg?fﬁ‘%? U258 oo RS pRLgEEB aIsh exni
arr iopsdviedKivithpaxgenbility shrohgh therflliscsywllen patislegCand have an im-
&g%mw@fﬁ@gﬁammgz 12 SAP particles, then

heating the surface treated SAP particles to provide
surface crosslinks and position the clay in the | _
vi ci nity of ushethe skifageerosslinkageSATAPagialesiot thegpreser vention
daRBY uidalin @bsdrbént SpRdsf bechtdsadiagess, watdnehid| aleliges, and adult in-
e . Yildl C . ]
SrbEFicShrbill, B gBeER SPedleelly Bty By
eutaiRing fluidcsush ge urige. roeveatandaters: car boxyl i ¢ aci ds,
anhydri des, and carboxylic acid precursors can be

enpl oyed t\%ﬂ{ﬁ%?&b%dﬁ‘ﬁb% tﬁf}éé&gnﬁh\%rﬁ‘igﬁj drid¥a ﬁ@llimitjni%de-

SHRTRISRHIOR oPRPPIRTSIE? HiSRET ﬁ%ﬁ%’%@%‘%ﬁ%ﬁé\*ﬁ%ﬁc Seffflow:

invention. In particular, surface crosslinked SAP
particles of Ny pERABSORBERNY POLYMER @iNb)! hel 1

nmet hod of nanuf ) entralty elimnate
the generation of SAP fines, and, accordingly, the

time and expSAPausadsvtheaudacasrbsslinkey SAPmartishis of thegeresent in-

i N ' ¥ vl . ,
BN Ph 09yd R85 bl BB TESPARE o i
Yraspaugoyhiuidapd swls tarf%r%bwée?laa B SARSEN hpcaniedip water-
giesotbing esinadreobasidvatiet-absonbingrasiv ddoridroére upehhfeam priepgration
SRS g e Yl 01 im0 DBt Sk or
Deed el BY Eaielre i AR SOmaporl oL gy S5t SAP AR com-
prisee @niagitic erambaric waletrabspraing sasiergutiglizeccakoyt 28%dn agaut 100%,
iH. R Sdedrad anNmslindlizadion (DRFof abadt 28itd dbountogont i nence
products. The particles are especially useful in

absorbing el ectrolyte 20 containing fluids, such as
urine, nense&SARFANBEGHIPNIOER BEHE ERBIRRSPETRG resin) Pheationic (a
pasiswater-abstebing o¢in) iametuae.nTind amonic SgPdere basddyin amaadic water-
SABSIRANE MR Aliori'8APS SHRBH stiobly e 138y icidlo, 2R be any

art . - . . .
n%s{n that acts as an ERWin its neutralized form. The acidic resins typically contain a
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SUPERABSORBENT POLYMER ( SAP) 25 An SAP used in the

surface crosslinked SAP particles of the present in-
woeiiomesé s [imted only in that the SAP is capabEPR2003/008092

absorbing several tinmes its ight of an aqueous

fluid and swells to forma hydrogel. The SAP can be an

phurikity of earbexylic abiglpsuifionig aciels pinosphonic lagisli phosphoric acid, and/or sul-

el &dig Alesieli ng resin. Mnoners useful in the

preparation of an SAP are disclosed in U S. Patent

No. 5,149,750 and WO 01/ 68156, each incor 30 porated

her ei n by A pfefereatcRAP Bran Sigic wetereheerbingfresin aeylalizeh 5% to

1%6?0. pﬁ{ébé&(ljig%afé?@bs&bin@&éiiﬁﬁaﬁbb @i Snghs {e%irkkgrsei ®ixture of resins.

er ~absor bi resin -

A PR Sk & BSRRoBEIGL B 2 E60ANG mreddbindy (R boicio wa

tabehrorzing fesinibAat linmitrs! astipreg axiierasin ecapapleif SWeling and absorb-

ing btlegstwen tiheahs aelghtip watei wheon @ a¢utetized foem. 35 basi ¢

wat er - absorbing rein) in nature. The anionic SAPs are

based on an aci dic water- absorbin esin, The anjonic .
SAPs, ei t hETe adidig Wgiey-aBserhing retin wga@[wsa?c'mf'x ,CrOEQW?%&% acrylic
rasiyi, suchsisrighthatroasiinkedigolgacigidiadid). i e ligbtly crabslinked acidic resin

R TR A Derer) St o s
&r BERYA 700, QAo PaRR e Shroina AR e e
(retis) pbyleimides @indglkyh (ragtblaceidte, o @etviondtiledinibe preiserce of an internal
&BQEiﬁRihg%ogéﬁeg,S.eé}% Mf@ic?ombﬁganﬁb@ﬁﬂﬁuﬁg. TRS bidic resin can
neutrall z 0 [ -
500 B AR g b0 ol Ry AR
maeoragrisdivell kraymin dhmarbasdongmriths olymer issubstaptiplly (freft least
Tidve, drdigtbictablyét lbdwt 26%), deidicwaonohesr ualts ochiaa:Tge\;eethé fullisglvantage
% bl gh 9 i 53 PR arlmor prfrat. o
'Pﬁs"vﬁf/@@,”d\méﬁ1pﬂ/°aa"?‘\@!9?'}oﬁpmféti”'f%rm 10 The acidic
wat er - absorbing resin typically is a lightly
crossl i nkegingehihinfunshffatBd p§ﬂkb6§31lri@%c|d! @it daYboxylic acid anhydride
crossli nke Eﬂ’ l(dagr lic acid). The.lightl lic aci thacrvli
@PRTEpis st andradie g - ira oD iR et agid, ethacrytc
o, yertteardrdic ragida o-chtoiresicey liepidnercyamecaiia eeig, Amediaacrylic acid (cro-
ﬁﬁic%)(?), a-Sh&ylaoﬂﬂib)ébid?ﬁ%@iyfbxy@ﬁopﬁom@ia@lﬁ,g/sd?’k&é)abina@ﬁlorosorbic
rovidipng an acid. . , , .
Sh el AU oo LD B i Hons
i siresenisfacigh Meseeaniracid BILacesi 3 argniip Atidepaleic agid, fur-
Maf® hyifl wficdrboxyathyngaahdmealeipainydridel Wecralici atictis tessimost preferred
: ' lej A i .e., other
BeubAN! disPubed ba BORM MERILATSLATIIN B T | “known
in the art, as long as the polyner is substantially,
i.e., at |Etglenicalpfinsahuatpd efiforibagid atonbeetst indlBgg aliphatic and
B TSk o8 e aid ) oty e
PUtouiC asibisBistte IPES gr e s TS cillpRaabl Kefas su-
imethybacrglets, salfdethyt methnasrdateysiiltopropet anyylate; stalfopyopy! meth-
Hat laiel,ipgiyaﬂ:xy@trh@mbﬂy@x bl 80KbricadIeandi Zadglashido-2-
an ride , ) .
Rl SHAAFEED, B i Batilogo e reparady v
mepei@eyzing or aeRolymesizing @tiyanicadly uasatdraias pARery ICpptaining a
pledsphoric gl ety \dutie agaiethactyBoxyedting bhosphhtec Arcexder{sivedist of
suitable SAP-forming monomers can be found in U.S. Patent No. 4,076,663, incorpo-
rated herein by reference.
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25 tonic acid), a-phenylacrylic acid,
/ 3-acryl oxy-propionic acid, sorbic acid,

w@2@hlomsoosor bi ¢ acid, angelic acid, cinnam c BCI/@P2003/008092
p- chl oroci nnam ¢ acid, /3- stﬁfrylacrylic aci d,
itaconic acid, citraconic d, nesaconic acid,
glutaconic acid, aconitic acid, maleic acid, fur-

maric aci d‘hefaHoﬁf%ré)@@’@éanél ?di%xaﬁhﬁ@ H‘b'o@ éérﬁﬁ'&)éﬂw iz0i@ydrolyzed

SR aS S olehbnoler acsbro 8Pt apf el PRz sappninc
vieiyhadetaie-ealyliy esinseanotymesch bmrelwmcbacaﬂp@ prRBNer, a hydro-
I)JZQG 'ald%nfﬂbé Eéﬁilyrﬁeraaﬁ eth@Feﬁgﬁhﬁaléic ﬁhlﬁ&dnd@ dbpsiyprner, an Ilsﬂmmylene-

m\ﬂlil Pﬁl?yqndgﬁgp&%w% "5 g‘f\ﬁ@l’%ﬂf@hl |d§fLH E&ﬂylﬁwaﬁﬁogpho&lc acid),
pakyfv}nwr&woamprmpaca p@lv@my@ukﬂm ELC'dac@ g4fonaigdipolystyggie; and mix-

tdrestHaydofaThy lpedierrecsanibrie SAPI is agoly{seyliglaaic.,
sul f opr opyl acryl at e sul f opr opyl meth 35 acryl ate,

2- hydr oxy-3 nethacr o) sul foni c an

2-acryl ani The bsl yn??é'lz “‘p% Q%"'@rﬁﬂrf‘?{ﬁ @dactqu@Menngle mono-
nidra Sidrasent constaionminmanyaisipeformeskhyrisecatadicpr prpegssds nythe pres-
<HEPE! ¥ BB uﬁbﬁ&\apﬁté?%@dégﬁrfldr@ rﬂ&wcﬁﬁé}y |T¢|€'a%@|id Pésins are

uns@%&%ﬁ%g aSH Q@nﬂ&t%@%ﬁ?ﬁ % h& m%H %g{rn'ggluﬁﬁz %rosslmkmg
rencessithie\asidi¢ ssingfsubgiantiadly waies L@fﬂ?ﬁﬁ@: IRBAGNENesda fetermine
tREab MBI dAphbify. of i RBhs NBor dslin @b&&Btion AsplicaionsAéh acidic

S %gﬁgﬁb%’ﬁﬂ%@@qf e%%g%%ros%%%géé%ég gpl@ss wan aTbout 20%, pref-
e@@\hﬁﬁ% thas ghenl1Q%erand rpogierefprably %’WHPQ)W%B about 7%.

starch-acrylonitrile graft copol ynmer, a starch-acrylic

acid grafty g f%%éf g?orsshr@(l %rﬁér% rlab is used in an amount

acetate-acrylic es j? 0 %

oh e qqqu¥a o B0 MeicaMAHRP %4 iéza@&w‘é K% fgsgg on the

totapedignest manonerd yExameplesdfdhterrsah hmdslurﬁagmmnw@ incluge, but

dré ﬁ@HFrrY{e%QS pdRhRifadRRYd E8es 08RbYdREd bthe following formula (),

pol y(vi nyl sul fonic acid), a pol y(vinyl -phosphonic

acid), a poly(vinylphosphoric acid), a poly(vinylsulf

uric acid), a sulfonated poly ren and m x- tures

t hereof. The preferr 2% oni H§R§HP a poly(acrylic

acid). 10 The polynerigalipr Bf ;agi dijc mononers, and

copol yneri zabl e nono- ners, i f\ present, nost connnnly

is performed by free radical process&s in the pres-

ence of a pol yfunctional |nt? nal crosslinking

nmononer. The acidic resins are crosslinked to a

sufficient extent such that the polyner is water

i nsol ubI e.wh@reisxlis athylege, prepydenes trirethyenalicycloleaxyh sexamethy-
el df In part, serves to

I%HP >®bk¥y$ﬁ% g%@%?%???&ggg%20|ty of the resins.

For use in absorption applications, an acidic resinis

l'ightly crosslinked, i.e.CHFas a crgsslinking density

of l'ess than about 20% prief- erablly |ess than about

10% and nost preferabty,-ageni @,0¢H% t 0 about 7% An

i nternal crosslinking nononmer nost preferably is used

in an anount 20 of |ess than about 7 wt% and

typical |l y reiedin, Adépavidiénily addaniintégens Yo 40aseick ier drizeand

t f t |
%ér%ogh? ?L%p%ono | nc?”t%@ﬁqhmlm“)l mernd
CHy=CH-C(=0)-NH(CH,CH,NH),C(=0)-CH=CH
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are not limted to, poly(neth)acrylic acid esters
represented by the following formula (1), CH2=i H HC

WEaH2/01066C- 0- X- C=0 k 25 (1) wherein x is et hpdERR2003/008092

propylene, trimet hyl ene, cyc hexyl hexanet hy- | ene,
2- hydr oxypr opyl ene, (CHZCH2 -, or CH3 CH3 30
- (CH2-CH0)nCH2-CH n and m I|Independently are an
integer 5 to 40, and k is 1 or 2; and bisacryl am des,
repre sented E’y‘q t he fO||OWI ng formula (I11), 35
NH) 1C(=0) - CH=CH2 WO 2004/ 018006
PCT/ EP2003/ 008092 15 (I1) whereinl is 2 or 3. The

corrpounds ﬂﬁe é&ﬁr‘iﬂﬂnés of torrdiIg (I b%ﬁ%e@byrr@éiﬁrhg lib@lyols such as

Sk Byl o s RN S pore
ny\neitod ncduethwe)@yquloe nelyrgnowl@ne QWEOlp‘UFWWrWM@‘%‘E@r methacrytic
éBrd’ CPhe chwMUr@@ Wfdrmulaqnﬂar@ lobtaRiduas shétihg pabjatkyleRb@olyamines,

prgwgﬁ)é%iet 6%{\‘1% [%ﬁd Métﬂyl@r{e?e;r%%ﬁe %ﬁ’\ IIE%@@t | crfrc

qﬁ@rslmkmemgnom@& aerdispiased inptsh Patany Nioc6 4é#-891 Mpqrﬁt?d herein
Iy 1IRFeTbhdK i E@eﬁﬁmomf@rearwosilrmmg)smﬁs arelpeBtacBahriolttridityl ether,

lgl\lz%‘gelt@ﬁ%n b*é&‘é a‘?ﬂ&@tl\?ﬂ rl?@fh'ﬁeﬂeﬂrgm@haﬁglsa‘ﬁgg@Ce?hylene glycol di-

erred c¢rossl rnking agen
weleavRYe Aoty PlraRane digedyate.

N N - met hyl enebi sacryl am de,

N, N - et hYAEQS%L%WtSFPde{hé e, bagﬁ:gW%t?ng?ﬂrM aai'resﬁ“r ,i.e., cati-
S S Ao et tiiPrandn AP AfHidy GRERCs Mot dsig wger-
aksoring resin. , Theshasic resinpgither sirmmalyeraraskly besion thepefarse pan be any
28R tRaY ddté?é@én SAP iP s ShaF§EPREMO Thedakic hasdraabebibitig resin can be
ab%ﬁ[eb 'e%llﬁ or gsfm?tﬁrre &eregﬁ?' Tnd g%ércpres‘?\' Jan%re a%érﬂ%%ﬂl%n% or a co-

erefore, can
PRYaer. §,’d;|e rplﬁn'qty of thadnge EESinismot hrnr@edo%lpgg as the basic resin is ca-

pédle bf Sbsiingrarntabsetiny ataeasheo times its glegght Bviategwhan in a charged
Al l’|"nF \A%fakrb%§r'(:'?§srr(r) Eﬂé‘?‘er?@\z‘fpre trh ?saéhtlgﬁrc%rm . ey about 25% to

onppo

ORSE 7 bLiasc ROIRIRS. pioh e o Pae BE SR BALRSday The
stsorgebaB: nesins éypirialls arel fresent arite amroxlbe fQHRor hiearbonate (HCO;)
fEs its weight in water, when in a charged form
The weak basic resin preferabl y is present inits
cationic form i.e., about 25%to 100% of the basic _
moi eti es, €&hgbasiawater-agsasbing resin typipabsierm lighHy erosslinkge gesin,
éwhras d @ry(vﬁwrémmreparsa ol @BiIkyEantideHIIRA | rhith Ricey-RFR$H N The basic
tedin et.]so cgnd{aé) )%rﬁe%(arng@ aq &8&& AR So&&%).mﬂ Erﬁ‘oly(allyl-
amine), a poly(allylguanidine), a poly(dimethyldiallylammonium hydroxide), a quater-
nized poly-styrene derivative, a guanidine-modified polystyrene, a quaternized
poly((meth)acrylamide) or ester analog. See U.S. Patent No. 6,235,965, incorporated
herein by reference. The lightly crosslinked basic water-absorbing resin can contain
other copolymerizable units and is crosslinked using a polyfunctional organic com-
pound, as set forth above with respect to the acidic water-absorbing resin. Preferred
basic resins include a poly(vinylamine), polyethylenimine, poly(vinylguanidine),
poly(dimethylaminoethyl acrylamide) (poly(DAEA)), and poly(dimethylaminopropyl
methacrylamide) (poly(DMAPMA)).
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25 The basic water-absorbing resin typically is a
lightly crosslinked resin, such as a

w@eingOvdone yl am ne) or a pol y(dial kyl am noal kyl PCT/EP2003/008092
(et h)acryl-am de). The basié resin al so can be, for
exanple, a lightly crosslink 8 pol yet hyl eni m ne, a
pol y(al | ylA basit weler-absqbing (redih ybeplianhelpreednt SAP particles typically
JoRtay r{?rfnmﬁlo‘f“a ubMiRBTER A MA dR il B8 ate PsAlité BEsid Pesin also
nize 0 ﬁsdl r @e erivati Y&, 2 g@r}l di ne- nrgdlhf ke&i sic resin
RO yrURksd 1 sqlien b suspandie of FERRTRY B AT 2RSS B
i ah aquests aglcoBelis rediumptiesradding .2 d; ora®)yd@wtional compound ca-
daBROSRAGALRRing I6E BAdic RN rehethevithiRg ahriir@groups of the basic

oss] i nked b - i i i1
6o Dot G RE e 5 AERBYRAY SCPLBOFE €258 8 oo
rpisicyfesein by sefarenee.garasslinkiig agepisriso are disdlosed in Ringeryigh, Jr. et
aM 0. PasReNb. 5,085,187, amdotharatet hereiraby mfdrenee, med imEP 450 923,

grrgfgn%tﬁrc?%sﬁﬁ(ﬂ@%e%tg ﬁéi i lérl%% I? ilﬁla/e [ VdiMaMEGDBEC water-
O commr
pol y(di met hyl am nopropyl nethacryl am de)

E,go! Z( %E(?@%yr%é@?a%@%&ms_ Qg:(;?ﬁ%ﬁﬁﬁd@qwogﬂﬁggam rié:@nﬁsr into
| C . er. - [ I, [ sen

BaPesierour igdideapiAr sotfertiScinghe, drom iR Bhhieng
Stkylacryldies and inmegihacrylatesvatiny aeziatgbmetiyhwnyd ethesi andtygnic com-
SRMA8BaGih@ &R fomk@st 1 n sol ution by suspending or

di ssol ving an uncrosslinked basic resin in an aqueous

or al coholic nedium then adding a di- or

pol yfunctional conmpound ca-&-4w@Rl e of cross-1inking

the basic resin by reaction wth the am no groups of
the basic resin. Such cro Nki ng agents are

di sclosed in U S. Patent 235, 956, incorpo- rated
herein by reference. Cross I ng agents al so are
di sclosed in Pinschmdt, Jr. et al. US. Patent No.
5,085,787, incorporated herein by reference, and in EP ’
WheteMA3 représeteydeshenray 2 akiingoay @nt svharein #tetpHeepaing op-
e AYFoY z sol ubl e
infigls bpiEn i T8 o BrR of ficBhoudd
al cohol - sol ubl e conpound. Copol yneri zabl e nononers for
i ntroduct i Suitdbiet G:.4akky! zmryldies inalusienbutmre nat linitedtie, metyicacry-
i 'efhlyl A&glhted %gplibﬁ?l a%PﬁetBPﬁ-p}dpml é&jﬂatbpm-bﬁtytha(&rﬂafé, and the like,
r ene;, 1S vyl eng, -
S o tnen S Gy et Ry b B it imgec o
wiethyemethacotate, B3 BGHERS R IBePropid Neinaeiiiaie, R- C=CH2 0
plopyIRicthyifn&tBRESRE) hHuby eicigenylas, andihe Gid, leyl ngxtates, thereof or
| . .
Ol AT el it St oby Bl BRIl s o e o
yiengsa-matinvisyee.erogkyiehirent: Pyt xrenaangddae ik and mixtures
hetedf bhttie G, tadkyl aerylatds emdrfoy mdtadceylateshyl acryl at e,

i sopropyl acrylate, n-propyl acrylate, n-butyl

acrylate, and the like and m es.thereof. . .
St T abl o LSRR ek aEpnEI AR UHES OFh prgeentjpyenton
tameardain 064 to about 25%, preferably about 5% to about 20%, by weight, of an in-
organic network builder, including, but not limited to, a silicate, like sodium silicate, an
aluminate, like sodium aluminate, or an aluminosilicate. See WO 01/68156, incorpo-

rated herein by reference, for a description of aluminosilicates.
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25 methyl nethacryl ate, ethyl nethacrylate, isopropyl

nmet hacryl ate, n propyl net hyl net hacryl ate, n-butyl
woreiohacsoyé at e, and the |ike, and m xtures therBOf/EP2003/008092

wi th Cl-4al kyl acryl ates. Suifable styrenic conmpounds

i nclude, but are not limted'to, styrene,

a- met hyl stAnygrodymearizatdrhipltiatoy keoven for ubeitmypredringedl’s carndbe

Jsgrﬁ ')(5@ Ie@%ﬁyé@fmtlﬁiﬁﬁém dr ?éo%?fanerthéﬁntahmﬁéfo?‘@'swﬂm as those dis-
S S Rl B TS rpisd horip R Sfpieds Redox and

therwenh initators cambe osedisinglp s incuiiale pombu?@tlcpn ePtthabe,especially
p’i‘@l@H’bd ﬁ%ét@rs %b@b'?ed%Q%ltléer NRhpHaing PhmefumiperaUifd@Ndré sodium

b |
ryAfadeh Suts, a8 bzo RIS fifn a8 Beoliftonkiiffe At 2.8 azobis(e-
arodingpiopRueHiaudeochisridacommercialis ayailableaindegtbe gdename V-50
f5hh Bk Chamiedls D®B.A3Ind., Rictmbe, ®irginky Trefigitaoe §pickly isaised in

4 .
LB R S i B o
the a@Rlig 8Fid osomgr, ;ﬂr@ﬁ@bly oupSAarbEu oo ERARPveight of
thé momefner. Dapdridirtgoorsthamenauetiand kindioft the imitigtor, thietinitiator sptionally

%H%gi% Ssiser it ISC?t Elcbﬁbl Lé\r%lk)ﬁ> ‘?ﬁé?éﬂ ta¥0-or other chain transfer

a358F Fgoni o e SISELlar 4oy o{rﬁeao@w%asﬁ o suiabl

conmbi nation. O these, especially 5 preferred
i ni tiator syghfodt (‘U?vq%ht' dIsd d:e@ﬂ%uéé@"@%fféét% DA acrylic

Jo. oY B Coan B RO RO LT o St b Faep B 72 raca
ipifiator.aYMsieh 4 {\Dlight i elilizaski &pﬁp@yrﬁeﬂww sleR| @phefeinitiator also is
a‘dma% tHeakehatiod\haikiupdihentimeent ek kidvadnaisond-siilied i Dnart.

| n| Ie%h%%u‘ﬁﬁ‘éﬁrs%(ﬁlcﬁ put 5}8 ot Iﬁh’?é?f'iB”Q hﬁa{bfqgﬁ Z.h ?\Jd?&ﬁ/ thy-

QY )fenyi3; m%ﬁyiﬁwepa@nf %"9'6 'Sacrm{‘erf@% aysighlg fom tiha Addi-
twes @hHanhoirOe Neey ark yds IRGRC UWRE® 265% rand [2-efdesxak?-ynethyl-1-

égProrbée&ﬁb %%talgb’% cBRARIGIAN atvgﬁ‘atﬂ@fr%tCIQ:i AdHlﬂ\‘?‘es as
‘?'N:*

endi ng on the armunt and kind of the
3@11-’?9?1e initiator optionally can be used
together with isopropyl alcohol, an al kyl nercaptan,

or ot her Clhéﬂﬁnél rp%b%&&és us@ﬂﬂ? er p?éba‘FlﬁQ"tHéEAP Bethe surface
TPrrebpal Retiges Moyl SRt ety flecpiypresize saPs
podsactbec: feriexamete, lcPhanter 3 efc Madenn\Buypegabsobent Belymse fechnol-
bdy,'qon] BighhbRangiAL T\ @rah@mpwneywu-am o98)andéuiable froess for po-

Igl%ghﬁﬁlé the {Hr);hc%tc@rls aé{\vkeor&ﬁg%{lu |br9 P&lglﬂtnérliéttlph '\ﬁl‘?éilelhré dJngeous

SQIORCONIAINIAG BV A6IcLANS PaVTBRZAHRT IR S SRR RO@ polymeri-
mlbﬂ oesctiol ahdl adrasslinkirg reattion Byuthe addidorpbfctndnterial atosslinking

&%@h aQ?He @ﬂé(grh Ecrjylaml &d to,

roxyet y 20 oxy)phenyl]-2-nethyl -
propanone which is commercially available fromGi ba
Addi - ti veAs pfevidasly hotedetheolymesizitionaeactirGAaBuREdCS yapidly to
ﬁ@l@% h@'ﬂﬁi‘ v@c&l)éq{y@?@geﬂthﬁﬁb R¥ruded, fﬂﬂéﬂdﬁnplé Sito REROBEface such as

v,
S g ohnB S Bl Y Sk AP Ga AR SR n
rugg@s@gryfrmutrgw@ga{wth@sqmq ledygpe Jpr @)g?én;g@rspg@g\ carbonate to provide
SAP hydrogel particles having a degree of neutralization (DN) of about 25% to about

100%, preferably about 50% to about 85%, more preferably about 65% to about 80%.

ol
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crosslinked SAP particles include all processes
customarily used to synthesi ze SAPs, as descri bed,

wo eoo4exa0pl e, in Chapter 3 of "Mdern Super absPChEP1003/008092
Pol ymer Technol - ogy," F.L. _? chholz and A T. G aham
Wl ey-VCH (1998). A suitable %rocess for po-
| yneri zi ng\iehrewliyation, theivibcoss 84Bdydgebparti¢lemare dehydrated

lpé’l %r@wozc%tg@?a P’Wl&?é‘l@i‘&ﬂi@%@%ﬁ@d&qo?ﬁmh? gdlé}Hdratlon step can
P oSy 1R PHELoPls: B A e Yapok A By BER Rl ' tor-
peraisiel df akoutg 20%£aﬁ:tr|abnu1b1yt0tab@u’azl Howrs dma éarcethair Avest eraty heating
158 AeSdusHybiRG el é%‘?r%ht o 'é(%&'nééraf[?é BYALILEBOTACTHE @MEISAP parti-

Cl%ﬁ%&g%réa? #ﬁﬁgﬁpvsgl@kgé v@p s&%@%é%ﬁ%lfn?iﬂgsggﬁé ‘rﬁtﬂg Iprese ceofa

cldyass desasived belew; for exanple, onto a flat surface
such as a continuously noving conveyor belt. The SAP

hydr ogel ggggf%rﬁed@msm%ﬁghzgagﬁy# ¥I|c SiA'PAA. One nonlim-

neutraliz

o boihat f MeUBREING SAPSRAIRAR SlsePSAm o) BateAL i 1 528,
uﬁ@ﬁp@ateafhemmby adfersaté.oA sgwe BAAaao e ma%re@ aamugws Al-

thigr Ak i¥ ﬁrQIa/?nS/@o %Hé%‘ép:ﬁ&% acryllc acid) (

DR e %
FBW o0 a8 9255 Ya\eBaMOG IBFAT PR O 81?““ aﬁ uhed 939%9”"°a'

oristmitan sneBAddshydr ogel particles are dehydrated (i.
dried) to obtain SAP particles in a solid or povvder

form The dehydration steg égt&l Ebﬁ performed, for

exanpl e, by heating the v P hydrogel particles
at a tem perature of about 120C for about 1 to about

2 hours in %OBQII ?%A@ée{n tﬂé’ﬁ*@ %d%nh@@&duf&ug sbiﬁﬁon containing

vi scous hy Ver ni

St et ot b Dot KRS 5By g i aci,
mbmbierdm’;damm B0% to abbEi39%, rend shash Riaferably @lput 257- thabout

%Aﬁ’%s %%éﬁ’t ancé opriate Qr?réﬁﬁt'o?ﬁgecrtﬂ&l' PVéslifkifg BloRbmed A PAA
u | |

FothirRed FouTRis ﬁﬁﬁ%"u&? o Gt son Eaqpondte iy

¢esbaliate; |sodisth hydrasids, opamexureNberest, 18PNgH8-95.

i ncorporated herein by reference. A suitable PAA can

be prepar eg g 'qo%@%d%' ConldiitgDs% fﬁm&%ﬁ%me b8id! 6.07 mole

directed p I on acr
peycent npethydenebi amige, haép‘pr%lp levels,gf lBQg’fO&S -azo IS 2-
%Idﬁfopﬂib%ﬂémmrdcﬁlﬁhﬂé ané@sodiemperaulfaie), Lat ad n’myator temperature of
é&?{;&feﬁﬁ }gAiﬁfdrozjn T"gula'f"r Héﬁtnté99§l e& %t%ﬁ?hfcéb&ﬁbte powder to

SR ety anan bk e oo oH B By 39l kink
ihgYitidecn b RNA BiYan byerage géltvoluam gf|41c2 aigm, anrghserption under
B%SEEU f¥34gib%ﬁ/gm7-@)%§ lﬁ)kée}lén@@%l g f(@ﬂpsﬂb?d‘j)e Bt Weight
s roben st ARUREAIE AR contial O P BTGB

obtained is neutralized with sodi um car bonat e,
pot assi um ﬁ%d@@m&h@e WARER fhpbhant foabeeaf the pestintmvention, it is not

ngcers(s)érlyqo siftOr S%V@Sﬁ%n%stﬂ%ﬁ{ t’ﬁgfd'ne& %@&E@QF%ﬂlcles because sur-
face crosslinking in the presence of a clay reduces or essentially eliminates the SAP
fines from the SAP. If necessary or desired, large particle size SAP particles, e.g.,
greater than 800 um in diameter, can be sifted or sieved from the dry, milled SAP parti-
cles.
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In particular, a solution containing 25% by wei ght
acrylic acid, 0.07 nole percent

woreiohpisenebi sacryl am de, appropriate | evel s of PCT/EP2003/008092

initiators (2,2 -azobis(2 25

am di nopr opane) di hydrochl ori & and sodi um persul fate),

at an initiator temSURFACE GROSSIINKER el ded a

hydrogel that, when neutralized with sodi um car bonat e
powder to DN:75 percent and then dried,

Sized, andAPRITHBEPPEASFTLTYaER oS agracreﬁrossrfmffi Surtace
cycbsslrmemg ia aBkidvad bhcamadcing itry8AE ehrtictsls it so$oldtibnf a surface

zf&g ) Pé"ébeﬁ‘w@%@ﬁdr@&brh’rﬂg&fy orhyptﬁ@ outls)iriddes3t the SAP QHhrcles
o5 ']5

e (ohing Pribe SPRRrh e R s g Rithed rptsfatly by
heating sideass the wetteridirigaes thber’SAi?m@lfﬁlQ!ﬁﬁ In accordance
with an inportant feature of the present invention,

| $ not %E%Q@Aﬁ%‘gp%{rél s ere s%rrfgc\,/eetréﬁgd (Nﬁtﬁ %SSO fufiBAof JQ‘ﬁurfac:e

dried, mill
csossiRffinthagang The seletiony %‘éﬁ”ﬁ'@}“ealzﬂm 8 oarcaso abeah%ésaraq preferably
BDEENHYAD lappoed 298] byabeightt hefaBAkRraslifkintesyent o i;lhabﬁArBlvent for

éx]an{ﬂfeg lﬁrﬁlse"i”oy afl 'alcgﬁél' R, so'uﬂ{)ﬁJ sargg%ébrﬁreﬁ a® cazfﬁr ray onto the

458267 o iEasoimeiiy SAPHREIHAS AdR) Ofrﬁ%orﬂe&O@Aﬁo pit1:0.8 Parts
byl vesight\8B P2 01¢184 BOButieC o amm&rmmm adent SlDRﬁpl@Eve the de-

&B@f@gﬁ& Hig&Ithe §ur?a%§é%féostsg?%r’g§ @g%ms dlarﬂgrtgré everﬁv §n the
456 BB eI s S Bped. o0 BB e GBS vers.
S fhadleed bedriers ipaAde auxais, a waleg dincatiset, AZIRbPY Mirerya screw

rhirér, ﬁmr.@q(roﬂwr&mﬂsmfn rixersSAP particles. 5 Surface
crosslin ing and dryi ng of the SAP particles then is

perfornmed, preferably H‘& heati ng at |east the vvetteo(l)
surf aces d‘fhetf'r‘r’@‘a%ﬁoﬁé! inglagent 'W’Eﬁséa’q inyan aggoint of 0.001% to

d;b@tlf 5%| Bpwaight Sfulé emrtackerorsdstitkedi SAP particlbs|tanarprefbrably 0.01% to

asqlbé{r ?&%yﬂér@"ﬁs&b%%g%?e% Ugﬁd\ﬂé'ﬁ eq?QJf %H r}‘iv%h{"&w the 18,5ur
fage apstlinkingRoBY iRISFAR '”él]@f%‘gt o ngﬁﬁ"; E@%tﬁt Prﬁwe'ght

cﬁtlsarsurmcberczaelrmedtSAH‘pnrtrcles<anp| e, water or an al cohol .
The sol ution can be appl | ed as a fi ne spray onto the

surface of freeI - f.unbl articles at r At f ..
Sbout 1: 0. BF woesipbld rerohoh T pdBe o el Bhe fehB' A barttes
grarchievassby heatiop the sifact-treatetRAP partees phk Puitpbigglemperature,
éF as&utezec tdsbdle 25670, afd pRISHEBIY iaBBUtPIOBRE td hissut 200, for about

gfﬁOf %ﬁ%é@%rgﬂﬁ &buf & {gl %% %&ﬁgﬁrufe\qéregl-i%e%r, any other

rpaﬁhp@@éreaﬁrr;g the crasslykinaordes t0| aehisyp sHHRCE GrPsalipking of the SAP
rﬁarﬁbles fahdl ady atter ethoaliof erying el fhriclet xatich asanicaaté egergy,
éjdn a ribbon mxer, a screw mxer, mlling

or tvvr n-wor m mi xers. The surface crosslinki ng
agent is present in an anount of 0.001 %to 20 about
5% by wei$iriacefirettiey with & sudacs wesdlinkikg dgSARand subsequent or

é?f?‘r[lﬁ n%loﬁ§ he E:;E BFo@fd@& @Q&rﬁor@rl Qély%eF Qross?ﬁﬁ%'tn tﬂ&@l@lﬁrty of the sur-
c

ev van ese
tFhod tﬁr SHP R, e drpeston LSRRGS B s a5 Bbe sap
particies terivtgrier, be., tieANSODORBYH aresstptotensity Jeamvane |bgmm depth and
profile. Thus, for example, the depth of surface crosslinking can be shallow, with a

relatively sharp transition from a high level to a low level of crosslinking. Alternatively,



10

15

20

25

30

35

40

of the surface crosslinked SAP particles. 25 The
crosslinking reaction and drying of the

W@ ohacseed r eat ed SAP particles are achi eved bRCTIER10031¢08092

the surface-treated SAP parti,gl es at a suitable
tenperature, e.g., about 25C"to about 250C and
for edaepid litye ddndloof 20%Ce tosalnking @O0E, a signifiedss fracticpoof the di-

AdHNiEns B the N pRRRiC itk hibréer #RRdor0 to about 150
m nutes. However, any other nethod of reacting the

crosslinki ng agent to achi eve surface crosslinking of
the SAP 3@Eystaceictdssinkingragenarafly i prsiormed ptier the finalaodpdaries of
tﬁé\EAPQJ"atrtﬁdéﬁ&re eSGiafs esthiSlisRB@ERY. ERE§IHing, @Rifudieg, B &shming).

l-il{/vaev%F Et J; aggfg Qle‘é"t[) Eff@ﬁt%HFféc%ccﬁo%sthﬁ§% b%uﬂ%nﬁ&g\ﬁﬁﬁ the creation

qiaaalthoyn@ane@o|Fyﬁb¢rnaqr6§merﬁ&dﬂ|qealtqﬁ@ngg%inrﬁfi p%ﬁt"clfat?@unda”es
Gurocclevieaaétepfuridoe clABlinkarare ntreducetihe gr adat i on of
crosslinking fromthe surface of the SAP part| cles to

can vary. Sl SiaeSposaToR s O RO IEo! & or poly-
giycidyptampourelsderhlasafigigaiayfl phespbpoaies,iatiilene giyeol biglycidy! ether,
sHuadi éc‘Pﬂ’&roWdhh e@heré 8f @Iya\n@iéheij%b@ hika&lifl icBmpblRds; Bolyaziri-

doetchaset Py syt SooFBristn SEEFPebb b PriR Sy

gziridinoxraiipans; pellemiepon Pelyasideamines @ﬂéé@qlr eRPYRD REagHERwith
épufdlcgﬂh)fdnﬁamléglé &ith a8 eblylehb glydol; 1/Pasrepantsiiodf1,4-batabédiol, glyc-

epr§1 5 ﬁ'lyﬁ[(g; }‘Z‘é&l ‘;f}/ekﬂ{é}?%%e l)écto sq{?af%‘n:g a‘?uEhve?iief rﬂglﬁcul?r weIPht M, of
Z09tRIR00, s 2B PololyRer0 antﬁsmhrwe%or@% the sHQKylatep pf these
Esyforbandsthed ebergwith byrbgryiiodtidg pr eacbonicacid,suah as ethylene car-

go%ﬁgacgz)ropyl V\?a\ﬂgénaté tcan%nR:'a%Qj 'r%ﬁfl\;é'sesﬁcﬂ &ﬂfr@&tthlourea gua-

Cros concurr
diine, dein G SRl R e 4 e, ikt Gty Poborazolr
ndsadigesd polyiSAsyapatessi dil endpelpdlametylol cempaunda suelyas for exam-
G0 trﬁéthﬂléﬁé@&ﬂ r%é@n%%iméﬂﬁ&rﬁéﬁndegbf RElaeaRe-fokMadehydMesins; com-

Qﬁundgﬁgﬁﬁé )}NO ar rﬁel%g@?ckgegl e u&rgﬁé ﬂ‘c%t%é gpe&gr% fe trimethyl-
xemstiytenedtisoeyangtedirckgd yfdbﬁ 26, @1t§itara@1hyléfpﬁ@$/m 4-Qfedl
bi schl orohydrin ethers of polyal kyl ene gl ycol s;

al koxysi | yh_ conp {lﬁk?bm%glrf%@ezér%éhn@hﬁﬁae@"ﬁﬁ@de‘)ﬂ pr é)olyegCIdyl

pol yet hers or su

grmpayndg, AUED @ gEaNB 0! ¢ @'V%Yheﬂ@é §ee $faﬁ%?'a&éqn6rﬂé§ 591,
iacstpblagid hareia blyirefiergnco docadditidnahsutface prasslirdinghggbnisfpr anionic
%‘U Af)’a@l;ﬁlc gi“shﬁﬁé; Haélcﬁ'gﬁrféﬂey&% ml&m_é’ram QRARY 8P particles.

ut ane er ol yltriglycol,
pol yet hyl ene glycols havi ng an aver age nDIecuIa(
wei ght MV Wfith respectiio, amcejdicior-a bagic watey-gbsareinglresin, suitable sur-

@6@%@%&!“(’?\3 efg%hts O ChbdLM of r%b]ﬁm@tvhﬂh@dcﬂh@@tl@é oit 41A1R6 groups,
LA B LAY 8 gt e

prwgiol salidle andnessesses avfﬁ@ﬁntde@séwtﬁv with theafesipsych gk prosslink-

mg odER8in 4 borstliea fashivn, plferalsly BEa teftpeyanel ¢rabdet 25°C to about
qg azoI i di none and its derivatives, bi soxazol [ ne

pol yoxazol i - nes, di- and pol#soc anat es;

pol y- N- met Ngnlignitingexssnplierofsytiepla su %cercr%@aﬂkmq)ﬁ%ems for acidic
resinb yrohutieb bst(axe met liyiteal toet hacr yl am de) or
nmel am ne-f or mal dehyde resins; com

(a) polyhydroxy compounds, such as glycols and glycerol;
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pounds having two or nore bl ocked i socyanate groups
such as, for exanple, trinethyl- hexanethyl ene

walpiogocspadhat e bl ocked with PCT/EP2003/008092

2,2,6, 6-tetramnet hyl pi peri di n- é‘ one. 25 Particularly
sui tabl e surface crosslinking agent include di- or
pol ygl yci dig) metapsaitsds, such as ethyl ene glycol

di gl yci dyl gt rh%te”%gg aHn%men%@rﬂbo s 6, 159, 591,

i ncor por at gd he erence r "addi ti onal

surface crighsia WH“E’@ BROY SPTRAMYi ¢ and cati onic
SAPs, and (ret Foclibflersuraizanate; sugsas etkylrge satonatneapfapylene
SAP particles.carfhai¥:th respect to an acidic or a

basi c vvat absqarbi.ng resi.n it r

crossl | nkithy. Syareihd, Sitpen P& Opditeiny! ke st
noi eti es or arﬁzﬁdlf@rnj‘g@i@nate]énd crosslinking the resin.
Pr ef er abl yg) t hehaosdorg esueh as epichlstahydagent i s al cohol

sol ubl e 35%"‘@%&9%&9%3*%% aggﬁ‘y%ﬁgﬁgm sufficient

reactivit crosslink 35 ing
occurs in @ conR¥ranatasiicBss 2-taluangislispogyangte;
t enmrper at ur(ﬁ ofhyatmyalkda@ides, oxyalktigthinesNamd oxazoiirign ion,

exanpl es of SLa.écﬁ’aéee i @%?en@N‘asé'st'SHQ%%QPQfeﬁt Koy

Sg: Sih;drgifll C 1u s ahd 02[3886538 ?’?”}P&% éﬁt[@é\gégq Eyt}roxy-

WO 2004/ 01800 6:tROTdERINI0S/ aye e cormerdidlly asetFIMIBEH Xls552,
(cl) t q]lgat eltr nar yEmslmm m, %m@m@l&enarﬁcdhm NI -di(B-

mul tifunction yl ene

car bonat e, 3'Wd<5c§< %R?ﬂg%cgm@gp%e( ﬁzﬁ[@?\l $ é;r opyl ene 5

car bonat e; (f)hyérqaw?azl lezaiamigle, iglthNg4B-hydroxypropyl)ladipamide,
2, 2- bi shydr 0XYdlﬁNhMéthiﬂLN-ﬁilﬁi/drbeeﬂ{y@idx&mlc&Z iahtl GRAMID™ QM-

proplonate]) a haloepoxy, such as
epi chl oro édrl n pol yam ne, such as ] .
et hyl enedi hi r&therﬂbos(sf ')k"%g iﬂﬂ“}ﬁ @béﬁg'ﬁa‘(faéer'%t@@FP'%resms known

2, 4-t ol uene ditspecspanakikted iGjthe &y.dr oxyal kyl am des,
hydr oxyal kyl am nes, and oxazoliniumion, discl osed i n
U. S. Pat enlg No... 6, 37

391
and WO 01/ %@'t"fg&xa@wimféu't%'%fw?%edmﬁhmw 16 31 basic

resiny incjualei lpairdarel oot ieitad kabl e commercially as PRI M DTM
XL-552, 15 EMS- CHEM E, Dor net, Swtzerl and,

B: 2% m ﬁg: (%E 3 dllﬂ%}%{g%é gl?/%rgagez%si %rlﬁ‘n rg]e>(2|aerhple compounds of the
bi s[ N, N-di ((3- fhy‘m‘@xypr opyl )] adi pami de,

Y-(CHy)p-Y

wherein p is a number from 2 {0 12, and Y, independently, is halo
(preferably bromo), tosylate, mesylate, or other alkyl, or aryl sul-
fonate esters;

(b) multifunctional aziridines;

(c) multifunctional aldehydes, for example, glutaraldehyde, trioxane,
paraformaldehyde, terephthaldehyde, malonaldehyde, and gly-
oxal, and acetals and bisulfites thereof;

(d) halohydrins, such as epichlorohydrin;
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bi s[ N-net hyl - N- ([ 3- hydr oxyet hyl )] oxam de, and PRI M DTM
QW 1260; 20 (k) other crosslinking agents for acidic

wawi0e018b6G or bi ng resins known to persons ski | PELEP2903/008092

the art. Nonlimting exanple 2of suitabl e surface
crosslinking agents for basi% resins include, but are

not i m t ede) o:m@tfupatjondi épmixy dermpaurdisdios ekdroplat ethylene glycol di-
esters, for ?%R‘Ri e Adigithigy! etrirnad henol F digly-
Y-(CH2)P Y, mhy??tgl ﬁmﬁgﬁ nu e?yfrom Zd?%SplZ, oy
and Y, indep erf L is halo (preferably brono),

tosyl at e, (ﬁesyhldtlf@lnctmnamaﬁmxym /Gidls angt eerp) agjg phlorides, and an-

fonat e est ers;hyhded@drived tepsftamndbr @ahniplélionesid pdlycabxylic ac-

mul tifunctiongl, ?&nqum%ﬁ%sto 15%@%%‘?&1@ awd &he methyl and ethyl es-

gl ut ar al dehy de:

t er epht hal deh)ﬁa@; a@iﬁlcblﬁﬁ@%ﬁeF}S)‘Eljénh%ﬁlge@f’?ﬂvegi%@’ref"‘a'ﬁdwc“ as
acetal s and bigxalid adie;adipieaciofsucéidic derl, dbyetranois ackiymalonic
as epi chl oroh a%‘ic{ '&nd§f8t£r%0a%/oo%ﬁ&’Q@tePCEAEFo%Q@aQ@%Q%hlondes
22 (e) multifunct ém epoxy conpounds exanpl e

et hyl ene gl ycdleyed thersfdmiyi et her, bi sphenol A

di gl yci dyl(ggt rmganuamanb’ues,mwhcab TP?Z@R@ YA, gvailgblediohek.l. DuPont

(1;”) nugtlfunctdeqqaho&@r ¢ pEids and esters, acid
f
chlordes, 0 Bl B A S GBS A R om o

to 12 car bon deoinslustting, Wagnenrbdhyl and et hyl es- ters,
acid chl or) de&(g/dﬁﬁ@n@ﬂﬂydﬂew@cﬂaé Ny 8tk dihh@roRrethy |- 455wh

as oxalic aci succinic acid,
dodecanoi ¢ _aci hyc?&y%’hhﬁ/{:e%gg?ad and glutaric acid, and

esters, arflydrmdiisinctigngl iseyanatesciuch@s toluenqidiispgyanate, iso-
therefrom ( g)pmf@w‘dlsoéyahamammylmedﬁs@:&aﬁéﬁm(d ) AA,

avai | abl e gorg ther crodiAid s théiE %teWaIFQ’g)l% QBsins known

DE; (h) ne mneresmﬁ si ns
avai | abl e fronth%‘?rsof‘éé i §fls, wvayne, NJ: 15 (i)
hydr oxynet hyl ureas, such as N,

N - di hydr oxydwlibWihg #x&mple illustrates surface crosslinking of SAP particles.
In the following example, the SAP particles are lightly crosslinked PAA, neutralized
about 75% to about 80% with sodium hydroxide.

EXAMPLE 2

A solution containing 1% to 5%, by weight, of PRIMID™ XL-552 and 0%
to 37.5%, by weight, propylene glycol in water was applied to the surface of SAP parti-
cles, at the rate of about 4 to about 10 grams of solution per 100 grams of SAP parti-
cles. The surface-treated SAP particles then were heat treated at about 150°C to
about 170°C for about 60 to about 120 minutes. Excellent results were achieved using
a 3.5% PRIMID™ XL-552/25% propylene glycol solution applied at about 7 grams of
solution per 100 grams of SAP particles, then heat treating for about 120 minutes at
160°C.

CLAY

A clay useful in the present surface crosslinked SAP particles can be a
swelling or a nonswelling clay. Swelling clays have the ability to absorb water and are
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di hydr oxyet hyl ene urea; (j) multifunctional

i socyanates, such as toluene diisocyanate, iso-
Webanomsodi i socyanat e, net hyl ene diisocyanat e; PEIEPZ0R)/008092

ot her crosslinking agents for_basic water-absorbing

resins known 20 to persons Rilled in the art. The

dvlibisiad |agered argaini matetialtr Stjm:l@swélﬂi@clayﬂaslhdmlbungreofot limited

t§'°fﬁ?tﬁtﬂfotrl|l5rtlt%ss?pdnﬁetrtb‘?\trf)ﬁ’i ﬂe %Meeheét&ﬁe %Bgonlte ste-

sslin neutra
bR, Y9 aIbe BlOSHstis, oS §0@Pg'ﬁ‘f’ﬂf98’r‘i‘f’>@’%‘ee apd mixtures
thefAMPLE 2 A solution containing 1 %to 5% by weight,
of PRIM DTM XL-552 and 0% to 37.5% by weight,

propyl ene to the rfac

bt ORAp parfteterahigafe 46 e J87is 2P Rne it vt A8 Tere
meferablo thesdayiisiaosmeciite ¢y rampesof Mﬁblechtlteéllwde but are
not 8mited {ReRMMeabn %%ﬁ@n@étéiréd?tcﬂ&e lhdr@onite® bRidestiRl nontronite, hec-

ttgﬂtgﬁ%aep%fge [ﬁ%ﬂgéjritelg ?ntt?éo é’e*?t%ﬂttret]rg Q ga{u%llg%ﬁ&%mg goﬂhBlnatlon

afslaygpartigles, §oh iprRpantpypRilloxite 554 pi59dpghuding PERESHEStEes, as well as
adclaly intinerapgdrisedients. about 7 grans of sol ution per 100
grans of SAP particles, then heat treating for about

120 minutes at 160C. CLAY 35 A cC ef ul in

present supYiteble nonswelling r'aye @ﬁ\#dfrd’i"t%é't @E'@'&H ‘f?é"% Minerals
(nweldirgrigotiniten divkites \aabl Inaoiiie); serpentBweminerals, vhiegy miresi@le (including

U i s ppeiboras o e

materials. Suitable swelling cl a%/'s_ i nclude, but are
not |im t eBhe clay alseambe ah organoehilicelpynAs ésed here and hereafter,

A8 R rFrPRrdehophiBPa8 dbfihedRi te pidperty BEE tempbend 1o abEeDIiat Rast its

S ewswﬁftsagﬁ%ﬁeg%ém rﬁéﬂt}t s it62 wl?\o\n&bmf htean %gﬁg W&ter-immiscible

ur es

maneaeingb AP, organopsiie ppmﬁ@ur& Won@\"ya:a@r?@é?rbt\f@tefror a water-miscible
ohpougdl | ite clay. More preferably, the clay is a
snectite clay. Exanples of suitable snecti tes i ncl ude,

but are not limted to, | Ionit
referred tbhaEMHEnRrERNGRLJlc Cgé‘ re‘# |°tr%an°ﬁ%r\ft ?r@n‘t‘sﬁg intgrepangea-
bl heteln togafeo o various aypes of tley, eeqrdsrheqiives, that hBemorganeammonium

|'oﬁs @u&‘%tdt'é@to'r }he@eﬂ Q:Hﬁédsr(g S %Gglhﬁﬁéﬁo%t pb@as%funi)'p@é’sent between the

it e et
wberetnu anearitreore yltoghh etomsrarawseniacel by ayalichalid ercsomatic organic
%Y'oh?om‘he btg’ﬁnbaht@ fherkfafd, afe $81ia8ebAbsundd thal hedier@ inorganic com-

A L P

mnerals, sepolite, palygorskite, bauxite, and
m xt ur es t ks peferred clay substrates of an organophilic clay are the smectite-

type clays, particularly smectite-type clays that have a cation exchange capacity of at
least 75 milliequivalents per 100 grams of clay. Useful clay substrates include, but are
not limited to, the naturally occurring Wyoming variety of bentonite and similar clays,
and hectorite, which is a magnesium-lithium silicate clay. The clays preferably first are
converted to the sodium form if they are not already in this form. This conversion can
be effected by a cation exchange reaction using a soluble sodium compound by meth-
ods well known in the art. Smectite-type clays prepared synthetically also can be util-
ized, for example, montmorillonite, bentonite, beidelite, hectorite, saponite, and steven-
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The clay al so can be an organophilic clay. As used

here and hereafter, the term "organophilic" is
waledosnesio@s t he property of a conpound to absorP®I/EP2003/008092

|l east its own weight, and \?\ggferably many tines its

own wei ght, of an organic, er-inmm scible 20

sitempdherdisefihclay galvaiiatesl inaudsommiienite, difitei attapulgitecand a fuller's

bgorb water or a water-niscible conpound. The termns

“organophilic clay" and "organocl ay” are used

i nterchangea- bly herein to refer to various types of

clay, e.g.Qrgenedaystussful inihe prasest iﬁV%ﬁG&lﬁﬁﬁmﬁll@Jﬂ thosp set forth

ih eREssUDS! Phithelof D63 1NBIRINCEAIor£188 hé@irtby refs?édén These or-

and/.ar t i r.esent . he: e ;
GUPh R PR ol RSN SRy 58 B LRl e Fierios
aavHdioRtad dlanexhiftisie WatepnEorRXarpice thiyakiHy éhswg!dheraanic liquids
dreifbme e@dbleygetarsd ¢qlibiaitl dispersiemsomat i ¢ organi ¢ group.

The organocl ays, therefore, are solid conmpounds that

have an ingrganji c com ponent .and an or.ganjc
conponent . r?We”}?r%@%%W%"ﬁ? Q) Rybstitgedont thg,play substrate
rasgmnoganit grouplthat rangestiteen smelithatie hydrgeasbon apisty having 1to24
Rdn KRS ¥n R RdtciRodnidRotya¥act Afh bBRMEgRUp Mdt @an have a

exchange capagl. t f at least 75 mlliequtvale er,. .

BgH Srergeoerighed cadie phay el g e b it ionati

hydeocarisin oigtiesseiibstitutedian the emmaniym incannvantran e Agromatic

eieti&d perdfiphariAsiel . andmethyl disttagédys:2, dethgnsenzyl dlioctadecyl
Ctl. | . . 14.hi |

RS i g 20 S UBORIAIRLY 4 BB e D

i The araeyntiof oxgRBYAMAMENIHELOR Pykeiied ente fesclaywsiyRstrig typically

i€ @PY@Is5% N0 @bout 5086, & fwetghe df thg oegamaphitieiclex.change

reacti on using a sol uble sodi um conpound by neth- ods

well known_in the art. Snectite-type clay repar.ed

synt het i caPefermdsoangslays compyise ?fgeg%r, m?rgro? H{%JHEQV\QY]Q types of
organoamninbhiomi dadion-pexified imantmbriiodid clags: hectorite,
saponite, and steven WO 2004/ 018006 PCT/ EP2003/ 008092

24 site. O her useful clay substrates include

nontronite, ilkHte, attaputgite, and a fuller's

earth. Organoclays ugeful|in the present invention

al so include those get forth 5 in Hauser U S. Patent

No. 2,531,427, |iTcolporated HerBherbyiondfer ence. These
or- ganoclays are nBgified clays that exhibit, in an
inorganic |liquid, sonme of| the properties an untreated
clay exhibits in water. For exanple, the ability to
swell in organic liquids and formstable gels and
col | oi dal dispersions. 10 Cenerally, the

WREBMORAERAI Y §1e0p BEVIRg bt lsagopatdup e fatlexmpleba4 taben at-

B AR PR B B o

on
g 8t Ieash 48, and Up Beles Grangplisust ganagn atoms,
adprefarabl 12 Y& 8 earpow biogisy apc Rs ehs Ry tindependentlyhare a lower alkyl
Vil rd d e var j j
oG e g R AR arb P Eine B g AR ld dretorably
PsHerPYP$rom 3 to 0 aromatic

Other useful organoclays include benzyl organoclays, such as dimethyl
benzyl (hydrogenated tallow) ammonium bentonite; methyl benzyl di(hy-drogenated
tallow) ammonium bentonite; and more generally organoammonium-cation modified
montmorillonite clays represented by the formula:
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15 noieties per aliphatic noiety (i.e., dinethyl
di oct adecyl 0:2, nethyl benzyl dioctadecyl 1:2,

walrdwenmsphe di oct abenzyl 2:2, tribenzyl octadecyPCBER2003/008092

and net hyl di benzyl octadecyé 2:1). The anount of

or ganoanmmoni um i on substi t ut d onto the cl ay substrate
typically 1is about 0.5%to about 50% by weight of

t he organophi I i c clay. 20 Preferred organocl ays

conpri se one mor e of “Tlhe fol | ow ng types of

organoammnl u catllém rm i fied rmnt nmoril | oni te cl ays:
R2 R1- N- R4 nltlg t L—i {;Oej s an

al kyI gr oup ha i ng ht e st DRGSRt ES for
exanpl e, 24 cafbon %t - and preferably having a

chain length of-12 to 1 car bon atons; R2 is hydrogen,
benzyl, or an al kyl group having at Ieast 10, and up

t o, for exanpl e, 24 carbon atons, and preferably 12

to 18 carbon atonms; and R3 and R4, independently, are

vehdreines is Ckly or GeH@l—buBe |s|CGHsCHaﬁnd|Hnand dsongependently, are alkyl
dré @éd?ﬁﬁﬂn@ﬁin@%aiﬁ%yﬂfad@falslhaﬁlm 4 45b @FRcartmchtoms, and most
rﬁfgrf?ayewﬁ%rﬁg g)ycl, a{% 8§§di§rongcl?§ h g@?{?ﬁlca& o%ﬁ{éﬂﬁjl @Xac‘rPon atoms
A0yt ananqn@ma@mwmaﬂﬁaifeqqn&ma@ca%eﬂ aiams.

benzyl di (hy-drogenated 35 tallow) anmoni um

bent oni t e: ralfofiRIRIGHRBRIAS at 2aA BBSBTHRINARIE fid Sihoipal con-

nodi fi ed nont nD [ 'oni

epresen
B o PENSEE ek AR e PEDISHRCB TS US540 Sgagterisios
delseiibdeB faviemtimplel, Inl Beriyt & MaBon,5Mivezalegy)” Bi» 508-500131969). Modified

W% |1BQ:|dr 3 ngearbql 5\3)8% e ﬁ&cohﬂ%@&lﬁ%@héb‘e from
i

a
%{5 a PGS nr nnL ex%ﬁag‘“ﬁﬂgfade 8%@?*50613 i8h e
Ol O B@34car@iA, ehd aindNl| ibdgstesilme. sy Yorka diYe an@er trade des-

i§RatioRk BudiPas BERFONE®IE 3428k 86)Y0tHer SRfnetlaysisdil fbe inven-

ch |
R e e
(pydreeepried tadaw) %mmomélm kenggnitgetiedenzd appeqniun REDaRRGIAYs, such
ddimetrsiberadyl ¢|9orogsmatted)raﬁowmhmbamcmmmrsﬁe; ard ethylhydroxy am-

rﬂﬁﬁ G &ﬁgﬂoc a% &?&ﬁgg éx‘?sgla%g %E\g rofgy Qﬂ:taéjecyl ammonium ben-
li

tQBHR: kT %Pftrpnéwa%g gfigap 5 a(f? @ntomEﬁ gayrfgatgdyith an
@niee contaiing thldeyto @ighit barbbre afonmre.gSquiopaming] tatylamine, or oc-
{ ragﬁ%:t s, Inc., Gonzal es, Texas, under trade

esi gnati ons such as

Other commercially available clays include ULTRAGLOSS® clay (hy-
drous kaolin) from Engelhard Corporation, Iselin, NJ; Purified Clay from Nanocor Tech-
nologies, Arlington Heights, IL; and HYDROGLOSS® from Huber, Atlanta, GA.

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-
ered, as a diluent for SAP particles in an attempt to improve one or more propetties of
the SAP. It also is expected that other SAP properties would be adversely affected by
diluting an SAP with a clay. However, it was found that after adding about 12% to
about 35%, by weight, of a clay to SAP particles during a surface crosslinking step, the
beneficial properties associated with an SAP were not diminished while the problems
associated with SAP fines are improved or overcome.



10

15

20

25

30

35

15 CLAYTONE(r) 34 and 40, and from NL I ndustri es,
Inc., New York, NY, under trade des- ignations such as

WGENTONE(G ) 27, 34, and 38. O her organocl ays RGSEEP1003/008092

the inven- tion are the hi gh% di al kyl di et hyl
anmoni um or ganocl ays, such aS~di methyl di-
(hydrogenated tal |l ow) ammoni um bentonite; the benzyl

anmoni um 0[[ @Q@Vﬁentﬁhcfher%realsrﬂﬁbbhéﬂ i®an Miproved method of
ena

L R e g e

during asuyfamaméslﬁym stept J@édvproaﬁmﬁ S\He Fralized @ﬁ?@@mg or es-

SeNEATR | cifmirafing Bsystcldtiog adt gesyeiiy ofi SARimess SiReproduction, there-

$r%n sqnérggse%l coslsGRE ?Q{u%& h an am ne contai ni ng

ht e ca rbon a propyl am ne,
butyl am ne, or oc- tylam ne. 25 0: her commercially
avai | abl e THedgowimg bxznhapiéd MEAGHEOBR( nnlivlitang ghiiyodirdends of the

fnzghm Engel hard Corporation, Iselin, NJ;

FJE’ur |n? F]}a/g ay from Nanocor Tech- nol ogies, Arlington
Hei ghts, IL; and HYDROG.OSS(r) from Huber, Atl anta,
GA. A clay does not perfoEXAMPKE 3an SAP with respect

to absorbing and re- 30 taining |large anounts of an
aqueous fluid. A clay IX pically is referred to,
eR

an
consi d- erlBdhis aéaraplm $AR Rerticlgs. inplpding SAPJINgs; \{v%reéHrface
c’mbéﬁﬁmd ih@he plesence adadkaolin cay slupy.o prepdrtie@darpfinsifteteP ANDN=73)

g b gﬁh f_&fﬁgé gféd&h@édg e&éﬂgr m§@f?né’{}v9§’§b|také‘§w\’tﬁ’ﬁ|rﬁxt@?e con-
RISV er t@ms)f e@ﬁﬁle%s{ %M?’gpr%i %'@a%‘m&l?ty 55%354?86 grams,

meabtl\&ﬁ%nd@hym@yqd difylyaidyll edfyert(2 g82me)par ti cl es
during a surface crossl i nki ng step, the 35 benefi ci al

Phi e t he prosiTtne remedistabRatcies ol itel P Holh edtn
wergihtof @drytie a@d)ekaodmelaymdma%/mg@@wlmwlwmgtw@wm The

Rhtil§ hakhins eborifiguret it jaéiet fethetting the sdifticciexded SARIpar-

tfcﬂ%?s %gpag%%%sf%bou@%%%ﬁé”'{%ﬁ@ é‘?ﬂee@’ botg Age SAP particles
gk the anigyre W 236 \ftor poaBlete:adsution e xR ghe pHace treated
SAP parierB Mate Aegted &l 20°€bviena Bedwinitepedod.eAftér reaching 120°C,

t@%%h#f?t#}éeﬂ‘eﬁé%ghﬁ?fagﬁ%sl\&ﬁe %@ﬁl‘éﬁ b R RRfiohahoeH ior@fe@f surface
daeelinkags The éeﬁug'ﬂg SH acemgsqtllalﬁdo% n @aglﬁﬁﬁg‘la}é% & clay pe posntloned in

thk Ivicirtity aff éhet SWP pariblersutiacey. enbodi ments of the present
i nvention. 10 EXAMPLE 3 | n thi s exanpl e, SAP

Cr ossi i nicelt TR pang; BeairbREpas hBRH it by peiont SAP of

SAP pﬁaes (ieul<®P0 mieren ﬁta@wtwmn(tbwﬂ?@)al n(amtmﬂtjmam%qceﬁﬁ ap ad
BYoAGGht NS BAPGRee fis reBroired frometBe ﬁwdayteaitemndfac@ crossllnklng

@}s %gg/egyg\?g ht;’tﬁisagléﬂg ﬁ)ﬁg% ?:re l{egﬂvv&ﬁ arﬁ he ggg&gﬁgle 3, only 4% by

\a{glgim%\ dneswere rameved Fomdhgf |@§Wro% Ia|§ ag,qultgmqtbp elimina-
fich/i@uacton. of AbeutsBors wE5% bitht QAPSAd%sﬂmtttyméeﬂiy woaltt b reeytled

B iNRARe SRASHShRbturing process.

Example 3 shows that a present SAP manufacturing process, which
generates 25% SAP fines, can be substantially improved with respect to SAP through-
out and process economics by the addition of a clay to the SAP particles during a sur-
face crosslinking step. The reduction or essential elimination of the amount of SAP
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wei ght of acrylic acid) kaolin clay, and 0.2% boaa
et hyl ene gl ycol diglycidyl ether. The coating machi ne

wo gogomodgured with a jacket for heating the seeT/EER®03/008092
treated SAP par 20 ticles. Cg?ti ng time was about one
m nute. The tenperature of b6th the SAP particles and
finbe intredses SARgsodmbon Adpasity becmise toalyadsinall @anowtt of legycled SAP

LSO R e e
i SAP agicleatp seiove SAK Bt Tpid hesar s LafEangl s e
recycliog progdsk isiretused boeliminatedf f ect surf ace

crosslinking. The resulting surface crosslinked SAP

particles have,a.cl a ifion ' VieGl Di 1y

o the SAP TPl Spig sh® i bitforende Bonkds dlid dsuit rom
irface trogsimrng AR pariieles Hpdat SADdnes/ indee preserpeofgFclaysap
fines (i.e., <200 micron dianeter). In the nornmal

manuf act uri ng process, a " l"J tJ onal 5% by wei ght of

SAP fines is renoved fronfFth uct after surface
crosslinking 30 (i.e., 25%by weight total SAP fines

are renoveg ks bRarhhe, #PGXP cEXRNHEBBWR PIvA B¥-LS), 20 wi% so-

vei ght  SAP d, f the finjsh
M Y LES i ndsiy Sl b ebullp s st a ooy
asf folidyen, t Fist%he toll@@ing otixtures VISP pfapaesd: twaier @ minesad Rropylene
MR8l b 1gms)eRatih %ﬁ.lg shiagas if ERamprR ARSIl %), \.346ryins (20%), or

Berivs Bosk Pedp ABu SRR ER! gy BB Pk ip orzgms
@a3% beadhbst anti al |y i nproved with respect to SAP
t hrough- out and process econonics by the addition of

a clay to *ﬁ@mﬁﬁtﬁe@%@ W& apslidbitd thePs Ao prbBBE SAP particles sur-

crosslinking. step JJeduction or essential .

1866 RIOSBITKBH With 0Tk OBty W%Ape”w'ﬁﬁﬁm%@@bﬁ@'y' ether (boaa),

SACERIAOG/ 073292, 0r230%,ihyaseighickasiis eky Hpdag) initiavidinity of the
@Pgﬁhfcbé NFR8S S RY trRafifPard fIMREE brddblinkRaWeSskriofied as set

|Bsrrust e dried a second tine. In addition, the
oUB&N EXATRP Scost associated with sifting SAP
particles to renove SAP fines, recycling the SAP

fines, andTgOREHRhg SlrfdcBerodshsie SAR) p@ma@s@stribisad about a 10%
reduced or a5 .
CR B P AEL R a LS LI B SHP M
day s hipideiln reappep RrapegiessSuchas AHL apbCRn ddiejsyrfagrscrossiinked
;ﬁdrﬁ@@@@ﬁhefpr@eﬁi ia%ntioﬁt?(léb/l%b(%bne:% S snﬂ)‘é;a;ntiakianﬂzaag inPFGALR., from
Wk 3h ?'1'69 o eyrg(yfb%@ 1@%{ 7 onf Qe V858G a fdduflid€lrprising for
silicafe, and f i o °
SPBeariiclecaniaining 2% sedemdicte and4as; kaolE gy, fas adotal of 40%,
by weight, dieertt ol the BARY Thiexxudres trasted ShPapaticies ofiaxaplg £.1there-

P8 )are RIcPP¥E SRRV FBpark HbcaliTR)the)kdsHdin aﬂi@pé&éﬁtég’e of dilu-
ne. (20 or 429

0

e R
(2 gnms (0.2% or 3 gns (0.3%boaa)). 15

The following examples and data illustrate the effect of adding a clay to
an SAP during a surface crosslinking step on the absorbent properties of the SAP par-
ticles. In the test results set forth herein, the surface crosslinked SAP were tested for
absorption under load at and 0.9 psi (AUL (0.9 psi) and AUL (0.7 psi)) after one hour.
Absorption under load (AUL) is a measure of the ability of an SAP to absorb fluid under
an applied pressure. The AUL was determined by the following method.
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The m xtures then were applied to the SAP to provide

SAP particles sur- face crosslinked with 0.2% or 0.3%
whomeisyhs , et hyl ene gl ycol diglycidyl ether (POEEP2003/008092

and containing 10% 20% or %_8% by wei ght, kaolin

clay (boaa) in the vicinity the SAP particle

surfaces. MuBARce.160 gat-0.001 ghid carefiliyceattered shiorsk 1 4gmicron,

watar- 'Pt He%HEErﬁ Geathed %Othé ‘Bég@of J‘hcﬁ%ﬁ/’ﬁi’éﬁgl% cﬁih@er with an in-

I N

res rTACe-Crosslin

el o9 2ok ol el ol i) SRaliidapfdne
aylindes @ss@mioly welghledd TBﬁFglmran anphgd pressure §f 80 glemdy0.Bpsi).
tEbfﬁ'tl\‘?éﬂl |tbfe Eﬁﬂﬁl@rcﬁﬁ b@rcei?@rba Wit a 0|6é33 cat pfdito give an

TRIT S  N T Y e
shaleriis placed ingn Ooanmetizdlsta coutpingeRAsil! @tqr%ofa%tﬂﬁ solgipn (usu-

ly B05% Gakey Cdridl thSgekym@r seslolved kealtsaarpior $inogr.f By rewdfghing the
c&gﬁc{iér%lsgémﬁﬁ nt%ﬁ@'ArﬂJ Lr@t %gfééﬁ ?péfgwé |sI da%‘a?etﬁWdlgg the weight of
llqmotai@omd by the da/ygighte PPYEPE Referes %&rqq%& &s of

Exanple 4, there- fore, are nore econom cal to prepare

because t hpy, 6AAL @éﬂrtf@ Q'réignt%rééﬁﬁ&ﬁfg%spfs s} Hed &Pmeasure the

t, whil
ot bR AL B oA Rl R o oo pontriu
ad! farse.r Ahemehsurefmbeate! GRC ieddiscieped it Ve Ragent ilo. 8A487,828 and

J, PRt NS US,685, @1@r&§ﬁmcehdda&e§h@ﬂélm fefemdas or bent
properties of the SAP par- ticles. In the test results

set forth herein, the surface crosslinked SAP were
tested forABBherigppRantOmoRaRief SARRRrigesin@etnerblity when swol-

I@AWh(aan@ dBifrmea ﬂyd*bbel(z@né opRiyer) agtititredwyehéSaline Flow Con-

c‘?%;?@@ vgﬂgémﬂ %A{?A\Hbé p?ftlc@a ”%#g%gas%ﬁest e ability of the
prraresitos to vﬁesnms%%ﬂw@% SHRR AR dheRPilinef the Rvﬁpﬁﬁﬂdayef formed
fi®rh hieslswolen 200vpoSIfi GO A 4SO EPAGOIIIEH 80 BiterRBhavingSrfatively high

‘f"'npg }/%QlegsJ’ b Qir 99d wab of g/oﬁéﬁlﬁ’ﬁ Hhdr¥, ?’\‘fﬁ%%l?:&g?lﬁlﬁd)wéb éigﬂle fibers
(5 oravig PAERIPR: | aoh GTEL a5k Velte of abdi 2850
cin®seefgerin 0bnt25t, nypical hedrogehfbrning SABe exlibit GFErvalues@d ¢ 107
GR%RE/Gr MR @Uﬂefhlaé for%é'térﬁﬂﬁlﬁ MEBFaus\Ef S]Klgﬁart@blws set forth

sure psi ). AI
AL/ 4 5 e IRdne SRR S Jse”, 5
a 300 g cover plate to give an applied pressure of 51
g/ cn2 (0. 7Tﬁ>§a&1|.ﬁ§tlcﬁﬁlr@é/ﬁ§%t (Ad& ppedshire tEbids perfereneeldising labo-

P glis L 4§ Q;:oo%-\é % P%?é db%réi&@‘b%% f 2'1% %Fgellm&;g Eﬁ 'an&“1§ Bgof

con I'ning

§AP;anlo@%aga|hpwe§leneawa'ytfwwﬁawﬁ%fﬂf. S Aok AR igation of a sight
mh’o |idtiovin b armol@y 2 by \Bsi cyhinreiget Highis rixture dhean is wrapped in

gs?% gl; ﬁf'\ﬁ‘ %ﬁl‘ﬁHleS F@Dt% ﬂﬁé@%r IPS 8SCINBS babtSurtdr ‘élﬂré’ésﬁﬂe of 200
Bty

pod o9 ekt P B Al uBRRAL g R Thdlgenter o
theqratiis ﬁerl@ermned end markesiaBedine gylutians{0.9 wi%l deChrieaprligd through a

§t$dJ 18tet HARing@MHdTh tied micRild MRemal dliém@t@r bEiiry:618 @i, AsigHe4.0

F aer ﬁlhgtllc@%%ﬂ%’@%%f%m% 8@@%‘?&' gthl sglggztﬁe{t ftﬁ%\]o%ﬂoad on the
p@fﬂ l§n‘t3 fg/cmé, T plastc piate i Blagedson Mg rasgk suB that theseenteref the
pac¢ ik dscipepenet etthbapplicatiby ring:f Salimecelution (80 ml) is applied three
times. The salt solution is measured in a measuring cylinder, and applied in one por-

tion to the pad through the ring in the plate. Simultaneously, the time is measured until
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Anot her inportant property of SAP particles is

perneability when swol- len with aliquid to forma
whyanogebe zone or | ayer, as defined by the Sal PCTHEE003008092

Con- ductivity (SFC) val ue oé t he conposition

particles. SFC neasures the Bi lity of the 20

tioe sqiutiint hasrconpldtelp peperated imka the patuiTHe meagyieddisng isgecorded as

ABUislibY The § h?h@héﬁfté’rg%ﬂe ﬁa@M@fN fopteameith 4 bl@f@ foh20 sMltes fhe
WC%"B' T OB > o ol o o BEIE e Bhoyeg, 100

0B g wbtithy @Epelf(Sbhie&heﬂ& Bciugll 3145QaﬁVh|$ :placad @il cesttrahgpgy and
Iééo@@rvﬁth d ﬁe@ht (fancaW ém & 1dadrs, iiaighr 3.8k gh ForglscsEconad)i Aftdrshis

pcegﬂ t&gwelgtlﬁ? ?9%&%{} 0 elflﬁe%&r%er %@%@A%}I( hhge ¥V8I§E’t difference
s Bolgges Gowst i Iberea tgrstf@rm%%le/p&t%wﬁh @gRlicajion g agpif frplaced

dhethe bad aht thet SinSEGppiiddifor afseSAR frae.t Tiod Brmeinseaseted is noted as
%c%”sﬁlon"r%ebsél’rhg#&ehsfgq %Jeé%% s RscHiiE0 leOL{ 2d.5 3] of filter

ref /re

mpeégr@rleeﬂ &yithe Beysttest %é.'%aotﬁabﬁe FANG MNP gt %@@ srploved
tp dettnnmet Avgsisitibon FonaBo Fteppatssr (3A.g 2 0gb of |s¢1@ed tg defermine Rewet

luff and 13.0 g of 30 SAP particles are

oaneneoust fluidized in an air box, and, by
application of a slight vacuum 1laid dovvn on a nold 12
by 26 cm iSurpiisirgly ithas be¢ndound theh e gbsorptian pad retpntion proper-
tFe'sQﬁSﬁ s cHMtheCifRsVR8 By dting atdldgl?@ SAP padficles domstpsurface

each r

%?%saulg 8{ tQ g&i&%{’@% thezrggultn?gg‘éqrfﬁ%e c?&%ﬁ 9 %}Fpﬁéjmélgs con

tgisingediayon the vieinisaef the sudaces of e mermiglPr gabismRTpyEed fluid

&Rjuisition Pates), dhawinpeoMalidiperragbilite d.et, I8FE) ghroagB Buid swollen SAP

@d%:ﬁe garmﬂ Le having a ring in the mddle (internal
ring:6.0 cm height:4.0 cm. The plastic

plate is | oaded with additional weights such that the

tot al | oadnadditibe, theacesesceld.aoclgy inrtRe vithidy pl thstsudaces of the

@Alabﬁrtl'c%s %U@&@ﬁ’ua‘ﬂ{?‘ rddieP e g%'f\@?étlbﬁ‘ ahd FE9clFRf AFndsRhich
@@F’r@{esdﬁa S@@t% anc@esfp%&%{lyécarymr gfoéAlg ﬁ@ggel%@%&essgrl\d Br%wdes

SAP lpartmes itleat me&merdo ihandle gearg prodeéction|of abrarbenadticles. As an
é’dﬂi’cldnﬁ%érﬁﬂp B8 é@%seﬂﬂoﬁ thersutiacds st daad SAPritgdled 4 ak iangocess-

b0 S PR S g e A s

gbrlas.iesnesially i SHpIcerrpnHens: Thpwrferines dliow egluctgqen the
preasdtiondindd drel dost 6feSAR garicias, withcajcoresspoading inrodement in the

J,HSU %?E;g Jj[ﬁ §g¥h,§t ighted with a plate for 20

urt er being mai ntai ned at 13 6
g/cmz Thereafter the plate is renoved, 10 ¢ g
of filter Ipb&ptbeor(z@dhlbtﬁ|noh®i|e@u®rﬂ1melh th&ﬂ@ﬂ]ﬂlm ciagto AP par-

g@e{:&ﬁmg% §d?1%c§ @Wsélmklr@%@é rRerbRBEXP fihdshar’ reBiidHator essen-

L b S el EAT P s

¢mssllekecp3558rpartg:lqs@m§m§aentwy@nm e extibit igmsenas acpyisition

REdL dededBaE ind dryTfaer St Hieid absdrptign.astic plate with

application ring again is placed on the pad and the

saline is applied for a second tinme, The tine neasdr

i s noted aShe ilieingiexpplesang tost repylts Prstatgifiangwsand unex-

pepehicsditaschiaed biyhieslincbrpbradibn gf a 6la$ ogtocd siirfdceer SAR particles

a Sirfacks E&gﬁr%ngt &8 Rﬁ@ﬁlﬁsﬂ‘ﬁé&l in tﬁ@‘ﬂﬁlbw%g‘ skahpledthnd tests,

e sanme met oyed to determ ne Acquisition

Time 3. Filter paper (50 g 0.5¢Q9) isusedto

det er mi ne Rewet
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3. Surprisingly it has been found that the absorption
and retention proper- 15 ties of SAP particles can be

w0 pgerovsede by adding a clay to SAP particl es durCTigP2003/008092
surface crosslinking of the §AP particles. The
resulting surface crossli nkedVsAP particles con-
thaprasegt invexyion pravides\8AR partigles hatimginsuevesidid adquidition rates
anfal d?ﬁ\[eélblg(k/%?a %B'tﬁ‘oh?h BRERAESAP Eé‘ﬂtlé‘les acquisition
rates i mproved perneability (i.e., SFC
through fluid swollen SAP hydrogel particles. 20 In
addition, the presence ofEXAMPA¥ S N the vicinity of
the surfaces of the SAP particles substantially
reduces the generation and recycling of %@‘AP fines,
whi chfachnf LspeaciyaoeimiancaesseldVeluipaiaigr by fegm)edhpolymer
rahteBAPwhaY dnarged witaBt0C b esmirenalizpd weiat @sd 1806 gEantic ebids Pen-

gcgﬁrtlafﬁgisétﬁér K 6%% 8 1394 | ét%gﬂ{ &ﬂw&lbh%déﬁus solutlon ofa

LA ok W R ey

weneranided ss intergalairdgslinking mohamets.. tAtadempearadiire o 107C, i
%Blsﬁﬁ{ dindy r@éarﬂerhlﬁyj?d?odmﬁl% DY) Glsgélvétpﬁl@st@!iémmerahzed water,

?'EQ?CE?»?%UTT&PP 8&&%{&}! é%%@tg od;:ssoﬁ( ? H‘e 14 g?dﬁ%ﬁlh%rgn? S’c:ewateFi Jrere

amled insugassigmwith slirdsg. Whe resylting spledgibyas Agoxygenated by bub-
A rOMEoFIN sticar thebugh fIgdlutivh 15780 pinatks: txtloped by thie addition of

%%ngmc %%d kd 4 gf‘dl%gl:ﬁ\?%d if %ipg @éﬁt\m&% |2<{0e\bétgrd ﬂ%oﬂéa&%’neéfoﬂmon then

urin

WA BlIERKP BIFNgBOHGTI e AR e (PRl & gcpivRRTiZagon rose to
aisout 95%3)- A sblid SAP @ldnopelatassobtaiogd; whigp subsSARNEY mwharycally

%%%MHU% Eul‘?d Q&]ué&? échéflq %Qﬁt?;} adthhfn o?‘?)bt/aé‘tfengﬁ{ E %dg ium
%3/

trc Inventi o particle

(0]
RSP IoE Bt TPV BT IBLRPa NS ML ArAdR: And oSy
§ietisaibtition £850i i abbe apLLIL! SERpArttienw murammaé/sby weight.

ﬁﬁ@sh?%nfcﬁe%l{ﬁ k§) ’ﬂhbh Wehd Sbrayddin d“xﬁ&Wﬁﬁﬁe Hbe¥ with@CdoRflion con-
L2 AR B 2t i BERERRY OB of eri ey Bty By

smer @) pod ¥aryNRiampUstss a glay slmmu@iLrT&tPeWHlﬁE@ﬁ?@ clay slurry from
E%éllﬁ%d MeHUKREPE®EaiGING 70 @BYSaf cldfD), 2680Qed bYBREting at 140°C for two

L EF’%?&E;( ggﬁﬁ;%?tlesga%d:%ﬁlo% ﬁf’fﬁl&trlgﬂffmf tRE s RYLHES linked

rove acquisition rates
aAl H@éticiﬁ?a\'!ﬁrﬁaﬁ)f/o'@?"sa fluid through svvol | en SAP
particles. EXAMPLE 5 A 10 L capacity pol yet hyl ene
et t—sytated—by foamed potymwer, - nareriat,
—Vﬁﬁﬁﬁﬁ‘groo; Wlé 34MILg dem n rF%I[*i zed \/\/al:t'aerfi an@attindes
glav(in wt Ab{ R gyt hri t rial |yl ©€Bhel 688 ufn
gase:hdn dryl S%gtg)re iﬂt} f \/vei(ghfseatgjeous%@luml @J
hg@abploan ne-ep g dr| n adduct 7nga):,) )r)

2041 S from-Here !D‘\\ {h deetg—a HYterh
crosg i nki 1qé%no 96 At g§ r1fg(ra[at ure 31 10C 222

L}

5 20.4 19 8 55 x 107 20
10 20.7 19.2 60 x 10”7 16 0.9
15 20.3 19.5 110 x 10”7 4.5 1.6
20 20.8 19.5 155 x 107 2.7 1.2
25 19.9 18.9 185 x 107 1.7 2.0
30 18.2 17.8 220 x 107 1.5 4.4

35 17.4 16.9 250 x 107 1.2 7.8
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azobi sam di nopr opane di hydrochloride (2.2 g) dissolved

in 25 g dem neralized water, 10 and potassi um
werenossidcul fate (4 g) dissolved in 150 g of PCT/EP2003/008092

dem neralized water, were a qed in succession wth

stirring. The resulting soluti on was deoxygenated by

b Pepeiasmueasured aftey elassificatiamte ho&8eMumhe sol ution for

30 mnutes, followed by the addition of ascorbic acid

(0.4 g) dissolved in 2 _f]a r IP d water. The

reaction solution t P tand w t hout

stirring, and the tenperature of the polynerization

rose to 15 & 5902 repoaifd, | eSS AP P98l0g¥RRas dried, ground,
R ot iRk g
mhygagitin géj{qnbwsharmgﬂceomﬁtﬂ% sgtuti_ug @conétaitr;gi‘gd a-yoc;)pyg}ele glngk(zs ),
le8Wakt (2951 4hRM et eI PdiGly &byl ethe? Ig@'@r I el fvedByAfeating at
but 0 Th t S | 150
s T
eresslinkipg atepd Absothing meseriieeoiiths svrfagetdiossliskad AR padicles were

Zroliegwdii ng 1, 2-propyl ene glycol (25 g) in distilled
water (25 g), ethylene glycol diglycidyl ether (2.0
g), and varying anmounts of a clay slurry (ULTRA
ORCTE(r) 90 =l ay263glgry from Engel hard | ndustri es,

ggng@?@g@? 790 \r/]vtﬁ,g)g/gcl ay), followed by heat ijng at I
or two_ Abserhi ng properties an article
é?@e di stributi S#'r%?oﬁbﬁé Ss?u)rgf ace-crosslinked gAP
particles were as follows: 25 Anpunt of Parti CRC* AUL
SFC* | lmei Sgﬁdrﬁﬂ#? |5%Z1de%dﬁarétﬁ\fé E)(a/n*{p)e 9 sRow Hat ﬂ'féﬁiﬁﬁvﬁ\:/ﬁngﬂf a clay
, [
EI? Eanlﬁleﬁgg%g@ s%r?% %Oﬁsgnlglﬁgtﬁgéutg%ér%@lﬁpe@ggs g'uae es(élount of
AP fipes fi.e2 <200 ppodigmeterpwifpi adverselypaftecting thegfluid alssosption and

reléhtisn btbpeftics ot tfe SAB. 20.8 19.5 155 x 10-7 2.7 1.2 25
19.9 18.9 185 x 10" 1.7 2.0 30 18.2 17.8 220 x 10"

1.5 4.4 35 17.4 16.9 250 x 10" 1.2 7.8 WD 2004/ 018006
PCT/ EP2003/ 008092 31 Pr oEXAMBLE 8easured after
classification to 150-800 pm COVPARATI VE EXAMPLE 1

5;( iag‘gl’ € g? O)Sﬁag{lee u%ar%gr(ljdmeer)ﬂ%g Fe éoi}\ air%ﬁg zgm&ooa%‘?;'ruc‘%’%%, 0.6 wt%
ethoxylated trimethylolpropane triacrylate based on acrylic acid (boaa), 0.28 wt% so-
dium persulfate boaa, 0.075 wi% DAROCURE® 1173 boaa, and 0.025 wt% IR-
GACURE® 651 was prepared and 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. Next, sodium carbonate was added to the hy-
drogel to neutralize the acrylic acid groups to 75 mol% followed by two additional ex-
trusions. The hydrogel was dried at 150°C for one hour, then milled and sized to <800
pum. The amount of SAP particles <200 um in diameter was 21 wt%. The dry SAP
particles then were surface crosslinked by spraying a solution containing 0.1 wt% eth-
ylene glycol diglycidyl ether based on powder, 1.65 wt% propylene glycol based on
powder, 3.33 wt% distilled water based on powder, and varying amounts of a clay
slurry (ULTRA WHITE® 90 clay slurry containing 70 wt% clay) onto the SAP particles,
followed by heating at 150°C for one hour. The absorbing properties of the resulting
surface crosslinked SAP particles were as follows:
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w@kowsksane nmi xer with a sol ution containing

and classified to a particle size distribution 150-850
pm The SAP particles (1 kg) was 5 sprayed in a
PCT/EP2003/008092
1, 2- propyl ene glycol (25 g), distilled water (25 Qg),

and et hyl ene glycol diglycid ether (2.0 g), followed

by heating at 140C for two hours. No clay was added

Rt nydroget $ during {Ne Surfate pg0Sp! 1 NKi Ng
s‘?@?}l ;)orbig pr oper tAlls of t Adllsur{ acg Cr ob Baftickasd
dap (I9Wtp)| esCRREr e c =C'%

ag, 7 wdit O1s . 7485iCR B. 3| gbao piU
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t hrough a
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groups to
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25 drogel

Next ,

ne

sodi um car bonat e was added

to neutralize the acrylic acid

g | . L Liaonal  ex- :
_ 75 TR bnE ARk ity hzon by e adt
tianeof arglay dgringrihe susaag aressliging stpm Withest amadvarseeffeshpn SAP

pafdrinah@&s. <200 pmin diameter was 21 wt% The dry SAP

%S‘éfirflk%ﬁ§ﬁg ;ﬂacfﬁél%aﬁ nlé‘ﬁgr PX%SEfF{aﬁé(ﬁ 1¥P0d-800 um

sol ution contal nin . % et e . -
P oiSAE hee Wern sitey Somiing SAB AT es) 1ol S WIS ESied psing e acauisi-
ipnytiroé/rdveet eddenpr8ssupoteder, 3. 33 WM % distill ed water
based on powder, and varying anmounts of a clay slurry
CULTRA B TE(—90—elay—shuyry—eonta-r-rg—0—w-06c-ay)
ARYRL [sap particles, followed by|heating at 150C
f orclane houdcquisie abAesuising| phaspusit | pRewfet t HRewet | Rewet
r gawittd)ng swbhace| cr giohl i nkedidAP particl gs verel ass
f.ol | : / O[L8 CTf E / 0P 3 u
dressy T IgRe T L e a | TSR )t ratfch ram
odry gasti- |o(spcpads) >éervopds pieesands) drys) g/lg) Stg/ ) S)
(9/dles <200 pm (W' { 0)

0 28 89 143 <0.1 0.6 3.0

5 29 86 139 <0.1 0.6 2.9

10 27 79 132 <0.1 0.7 3.2

15 24 65 118 <0.1 0.6 2.9

20 21 59 98 <0.1 0.7 3.3

25 18 55 85 0.1 0.9 3.1

30 17 52 80 0.3 1.3 4.4

35 19 58 78 0.6 1.8 7.5
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powder (wt/C) 0 29.2 29.9 23.4 26 1.3 5 28.9 29.5
23.2 24 1.2 10 28.529.3 22.8 20 1.5 15 28.1 29.0

WwWQ2004/088006 6 20 27.1 28.7 22.0 3 1.8 25 26. 8 PSI/BPRA3/608092

2 2.0 30 25.126.920.123.5 3523.424.117.8 2
5.8 * Properties neasured af¥r classification to
200- 800 pnTheaide tableghbwsathauthe méscvhBufaceasosslisked SAP parti-

«28@ Sh Q&? L@A oyesrfgr%%(ﬁg i Fﬁrﬁh@g‘f‘éble%'o@ BAPfirds Cdég%rm well even

p, W thout
ﬁd%P%@e%qqgﬁg%an Oé%PlP)Sr mances. The surface

crosslinked SAP particles, after classification to

200- 800 pml'hélgbé\}e tBst restfits sfwb\f\}%t‘ﬂﬁéﬁrﬁdc@c%sﬁrg{éﬁ‘gmpamcles
St BReskifissiion g e UppEiocahite  aligolauit T¢ M ggn be a body
dyansindusiidiaj weste, onamyuetberflukkihet OrRegRSIreREWRSOMY. ﬁheml%orbed
f1ii@Bat beany waterkoRrtathind i€ @na myégddﬂ? céntEin%le%trEElyfés} fdr example,

é'ﬁk?gﬁgg)ggsp'f‘g%?gﬂ%esd%dﬁr%géﬂégu econds) (seconds

143 <0.1 0.6 3.0 5
29 86 139 <0.1 0.6 2.9 10 27 79 132 <0.1 0.7 3.2 15
24 65 118 TRe $AP.faritlés ard@spdcidl9 u88fukin.absbrbénBarbicles) Buch as

S35 By gesth, s e g o
Rayticlad dhretospy ake Spfin PRESENRIAWOishe agistes comprising:

surface-crosslinked SAP parti- cles, in addition to

essenti al | ypel éﬂhleq;énﬁ&sttb Heepbl em of SAP fi nes,
perform vveré) even,. lmpervrc])us RL&s, ﬁegte of high anounts of
a clay.
(C) a core positioned between (A) and (B), said core comprising:
(C1) about 10% to 100% by weight of the surface-crosslinked SAP
particles of the present invention, and
(C2) 0% to about 90% by weight of a fiber material;
(D) optionally one or more tissue layers positioned directly above
and/or below said core (C); and
(E) optionally an acquisition layer positioned between (A) and (C).

The fluid-pervious topsheet (A) is the layer which is in direct contact with
the skin of the wearer. Topsheet (A) generally comprises synthetic or cellulosic fibers
or films, i.e., polyesters, polyolefins, rayon, or natural fibers, such as cotton. In the
case of nonwoven materials, the fibers generally are joined together by binders such as
a polyacrylate. Preferred materials are polyesters, rayon and blends thereof, polyeth-
ylene, and polypropylene. The fluid-impervious layer (B) is generally a sheet of poly-
ethylene or polypropylene.

The core (C) includes SAP 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 terephthalate.
Preferred fibers are cellulose fibers, such as pulp. The fibers generally have a diame-
ter of about 1 to about 200 um, preferably about 10 to about 100 um, and a minimum
length of about 1 mm.
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5 The above test results show that the surface
crosslinked SAP particles of the present invention
we2a4bossooased t o absorb aqueous fluids. The fl updI/ER2005@8092
a body fluid, an industrial ste, or any other fluid
that one desires to absorb. e absorbed fluid can be
any wat er Toemmmiunt efdibel matbriab(Gd) bgsadead the tatehweignisof the core

isehy i Ay ADOLES0% 1O BbSUt BRI Ky welgﬁt' BféferQﬂ)l Qout&@% fbeabout 70% by

iR Ae Cfthy a6y ervs RpbHbAGk Sre
(@19-2 @198 WIZIBAR PRASISRS-4EwE®S flyffbduct s, tanpons, and
sani tary napkins. The present SAP particles,

therefor eTh@ ISE\FU%%H% {)f'f%nga% épéqs%ht .H-‘/cg e@ﬁ ea@{at ;')r%I eesciiashee’t con-

conpri si ng:

taining el RAsEIes, @u§ opiiRnedn Bt an@t @noaweyeR 'tﬂﬁﬁl Aumabsorbent
ldyet ovestree{ dontainidg (SRR, pes*ﬁnlet @fdh@pmﬁm»n\mnﬁgn c&iCbg usdrbay the

aBSdR R IMRIcBIY (O PldteraBly! Y
Shis ey Mg Oomote r%rrei’%%'mgsmewth @D;%fg g%f(eg a

tisgutei layea) Hetweer absorbent dayeiswishebtaye povisiesmpiaved dvicking of a fluid
bEiwedh tahY tl?feg%r?g]gadﬁgélf%t%{wb&le@w 3@%6% Fe?egﬁ@jem@d%ér% at least
o BRbsY BB o Hiaetlp RS (¢ oplaut® oo s 1
Prox§ évet @lierdih Pfsthﬁr@bépflbé@itcot&)mcia@QSlSlet wickinge skin of the
wearer. Topsheet (A) generally conprises synthetic or

ceI lulosi g fiLAGLS cor%r(Cf) %Q‘[ﬁms L[W(?t%fl\:%cgb\égf%téﬁ{ Iggerg oI sheets. By

yolefln rayo ers, SucC
uliginoralaminzda ob N RHsaERREhiaere oF sheels, asippppsastios single, thicker
apsmeerdlldyer ar shgeti hoeidortalgapivesiorbyf the ooteris dedrediseals andivertical

eﬁ’&ln\é%ﬁﬁé( bﬁ)tn?otecf’ r ﬁﬁl fera‘ﬁﬁ? 'EPJ@ A g?}bo? 6@!1#?4%35& %Bugh the core,

oL eEKELS BB Rl oo oo th dper
ls@bemﬂeln;ly teveh by ia secombarnyd adelittophEinsulorin puirg praferydceerabodi-
mEARS, 6] CS Eonthins |aqé#ﬁ§1a§'%? t\}?@BF m%*@%s()@e%t %%r%hﬁ sheets of SAP
oRLERS DS S el by st e
sitgedransian fop anpl agthe boiemei thedamifateli ds are rapidly

di stributed across the fibers. The fiber materi al

typical | yAhsabg&JbEHil NG oy gﬁ%%{ﬁgmﬁ@l éuﬁ"flag? ﬁroPél%gg saPparti-

a pol yester, suc
cles BF WP paepart inupation, er & BITINAe SempHitheg Suchdexars Eshipplsls present
inTamealdfsiokEns corene pedvidg ahdasired bdslamfght gle., afeigt @UBAR i the core)

oiaaﬁﬁ‘& S@Qpa 8%&%@@@&@9 &QQ &@gg&ﬁ%%%s@%dabout

o3 b aorisagiul auveriage hiliresant (vBaHoTATEh4SI weight s
a*émﬁob imelbuH50 lgemt Jheldesiesctasisofieighteof dthor @ore is related to the end

use of the core. For example, diapers for newborns have a low basis weight, as op-
posed to a medium basis weight for toddlers, and a high basis weight for overnight dia-
pers.

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
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is typically about 20%to about 80% by wei ght,
preferably about 40%to about 70% by total weight of

w@tmy/ossode C(2). Core (C) typically al so can beP@EI/EP2003/008092

heavily | oaded core (e.qg., %-95 wt % SAP
particles/5-40 wt % fluff). he SAP particles often
Iangthpnf atlenst dbout t6.2 N{nC)0.63 inahgs)e The thaskshett (B) is-impervious to

.dy 889 E@ﬁzan@rstrh&%ﬁotur@a fo mwahét)e fﬁ#nu&fhoaa%%r flexible

wﬁ“ﬁvvneﬁ?w LRl T e Bertee | B DeeP L ERT e ales b
swbers end a@talhed inethe abgmrbentcorep(6h) drom wétting edickes(ch as bed
StLamPlintergarRleRtsainat Yorfdct ds@apant | ayers or 10

sheets are used in the core (C), nore preferably
together with a wicking layer (e.g., a tissue |ayer)

bet ween abE@rrmahsorWéa@clémamé@c@r@ EC)opiainieg ar“rfﬁwfovgmpo-
méretkthe ofiaf' cambliségh fitlretsvweaterianid thérformagh atwad absarineFibers in-

apgfﬁétura{)lg H@jrﬁné) t?grg régﬁfgﬁ]ﬁqmnm}kﬁg @J{arﬁ[ﬂ%’%{)f sutdfle unmodi-

eets In
tledhmngslified H%"l‘i‘ﬂ%‘\‘l @ﬁcqrf"ﬂﬂe?%e@ Bcludp caiten &Shafto grasarRaoRss: kemp,
tide sitlh svooh b d palpe clenicallyshadifiedwedd pulp,gandjbteA See WO 98/37149
?ﬁdaﬁeﬁ Fatkrft Mot 5650,092NMeh rh%ohyé@aﬂee theY@b;?‘%?&[}gP@é" %or a complete

S or n
R Tt Spabgrents ekt At eiRon el SR afien ) o
thicker absorbent |ayer or sheet, horizontal
expansi on Phe Hes aRORah incHRIE A EnalaRewsesr fikedl for example,

EA TR B e BN 8 g v
Alspt amepar figes mesh ok pomwpVen fibersican keuised, fanexampie.gsliulose ace-
{aeahtiarg Noh@BvéMEbels 8the mate By dBLAIY eEnngboreise] cdrdedair-through

Eﬁga%gi sﬁmfj)oﬁgddrtsgﬁﬁ‘ IBVQ(/Hl %)un h%c@%ees N ]‘\A%(/érfﬁl%ers impart addi-

Henab wehstransithio aneaRsp eg} lagq»{ éﬁtsge%tfw@ﬂp‘seﬂd? i gmaunt °f abOUt 10
tohebroet 20 gramscbersquiraynesten (gsppoi sHeehedtdoiet. ween each

absor bent sheet layer or sheet, and on top and at the
bot t om of absor bent |ayer or

h
cont ai ni ng Etﬁ@%ﬁl‘]@er%ra@gééPh’&‘éﬂ“%Aﬁ%Q? fnade rPE‘s,p%\f""iyﬁ‘éhb”de
poledry fludninles polytetraflearosihylame, matyinylicemeicklonige spadytacrylics such as
bﬁw:\@ Iy%l'r‘l?%c%taté spdareﬂwﬂyn aééiat@nn&@%%%ﬂsoﬁfbleepdlﬁ/myl al-

c°8fyé>fef'“8fs' e e S
wléséew nglAa), peypsipEdPyg. Qf&ﬁl papuretiangs; polysty-

remedcdtoame likdie ful | advant age of the present
invention, the basis weight is about 300 to about 550

gsm The desired basis wei ght of the core is relate

to the endHyerorhil¢ fikere ateo?réfe"ﬁerawa%ﬁ%ravana%@f%taers

suhias poly diialeneatetaphthatese .gueDORONS), bydroploletyidro(ea., HY-

\;\‘gl@liﬂfr@)béﬁdj ﬁwe\’tﬁ(bgl%ltét% h?&gﬂ*lﬁ{@oer@% Asbhe Bb&ﬁ%‘dsby hydrophi-
L Bhasenhontficit 8y &SRBl yo s oh ok el kimapiasto -

bérs derivespistrocior exgmple, potyotefine)suchad palybtivlesa eepolyBppylene,

bolfacrylRB, igathiabs, ipeYslyrarRE, polyurethadse aRdthe like.

The improved results demonstrated by a core containing surface
crosslinked SAP particles of the present invention permit the thickness of the core to be
reduced. Typically, cores contain 50% or more fluff or pulp to achieve rapid liquid ab-
sorption while avoiding problems like gel blocking. The present cores, which contain
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An exanple of a topsheet (A) is staple length
pol ypropyl ene fibers having a denier of about 1.5
wGamh/osoder cul es-type 151 pol ypropyl ene mar keP€HEP2003/008092
Hercules, Inc., WI 40 mngton, DE. As used herein,
the term"staple length fi ber3§' refers to fibers
BAPipagickesy\ea4iG01d8 8GficiBSily faEt20 83610 @EsHIEns, Jke heltgddking, and,
Ese%re! ﬁ@%ﬁncﬁ‘ﬂ?%fluﬁ%r%ﬁm Q}% &fe 'c%u‘? pg ?gduc% & RAGIRARE A re-
s’ jpnpervious to I'qui ds, and typica IS _
igp i theraseunt eiiha Iqvedensily At resufts Iwéjthgmehgwshar&, Regordingly,
4 trémndoldiapel.i Thereforaypearove ofliibe pedsent iaventiah sen cantaibeat least 50%

AP PartithR, PREaNE &t 1cRER08D tahd @4 BbGSoraks SAPTHRARIAN D various
coptﬁlnep n tge %bsggggpt cqrg(%g% fron1mettha
APPPYMEL!S, HigdHiesricpa § I Igngg Ei%%fé‘FygBFﬂ%SNF © t hat

contact the diaper. For an absorbent article having a
RahE modiicERiHsdinaivaBations fok tHef invei BB @s heiMbefdrB8et tHHHIEAR be

conpr i fiLbr terial i e. for 0
(80P MRS RaptReRt orf HiscielrR et BeheF ik ol ARl Rettidte Jnly such
limitations sbodd baimersicriasdye indicaifsl sthe preendedvlaimennodi
10 fled/nodified naturally occurring fibers include
cotton, Esparto grass, bagasse, kenp, flax, silk,
wool , wood pul p, chemcally nodified wood pul p, and
jute. See WD 98/37149 and U. S. Patent No. 5,859, 074,
each incorporated herein by reference, for a conplete
di scussion of "fluff" conmponents for use in an
absorbent sheet article. 15 The cores al so can include
an optional nonwoven fiber, for exanple,

pol ypr opyl ene, pol yet hyl ene, pol yet hyl ene
terepht hal ate, viscose, and m xtures thereof. Al so,
an open fiber mesh of nonwoven fibers can be used, for
exanpl e, cellulose ace- tate fiber. Nonwoven fibers
can be nade by dryl aid thernobonded, carded

ai r-through bonded, spunbond, or spun-neltbl own-spun
processes. Nonwoven fibers inpart addi 20 tional wet
strength to an absorbent |ayer or sheet when used in
an amount of about 10 to about 20 grans per square
nmeter (gsn) of sheet material. Suitable fibers, and

fi ber neshes, can be made from pol yvinyl chloride,

pol yvi nyl fluoride, polytetrafl uoroethyl ene,

pol yvi nyl i dene chl ori de, polyacrylics such as 25
ORLON(r), polyvinyl acetate, polyethylvinyl acetate,
nonsol ubl e or sol ubl e polyvinyl al cohol, polyolefins
such as polyethylene (e.g., PULPEX(r)) and

pol ypr opyl ene, polyam ides (e.g., nylon), polyesters
(e.g., DACRON(r) or KODEL(r)), polyurethanes, polysty-
renes, and the like. 30 Hydrophilic fibers are
preferred, and include rayon, polyester fibers, such
as pol yethyl ene terephthalate (e.g., DACRON(r)),
hydrophilic nylon (e.g., HY- DROFIL(r)), and the |iKke.
Sui tabl e hydrophilic fibers can al so be obtai ned by
hydr ophi - |izing hydrophobic. fibers, such as
surfactant-treated or silica-treated thernoplastic fi-
bers derived from for exanple, polyolefins, such as
pol yet hyl ene or pol ypropyl ene, 35 pol yacrylics,

pol yam des, pol ystyrenes, polyurethanes, and the |ike.
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The inproved results denonstrated by a core containing
surface crosslinked SAP particles of the present

w0 poogfotsoon pernit the thickness of the core toPGEEP2003/008092
reduced. Typically, cores coptain 50%or nore fluff or
pul p to achieve rapid |iquid®ab 40 sorption while

VAT tB coApMEDIENs | i ke gel bl ocking. The present
cor es, which cont ai n WO 2004/ 018006 PCT/ EP2003/ 008092

arti iciently fast to

Tav o TBPBBI SR S RGP THRIoTRITs BRIt S SHRBISMEner of or o

t he anmount of fluff or pulp in the core can be

trﬁgteilsgdabcnﬁ 5% tmaaattest;%, yivig rﬁttﬁtal @fperdbsbﬂh@gﬁmwﬁér ofid su-
(e ¥ ot ek s bS5y b0 gD B A, o

the pr e@éwtaqemr@wtml@m agantcont ai n at | east 50% 5 SAP
par t(H)c| &sout PRBfte B354, Byaasdht 681% clay) daidRldyQpr8&84 af the vicin-

the SAP e;P stu‘rfﬁ{;{ést%fftné“s&b%?ét{%‘d?oen?ﬂ&%b@%s the

presenc er necessary, or
desi(#kd0 °l\’93ﬁ9°‘1’¥t?§|/?’ DY M'Qﬁﬁ@féﬁwqa?ﬁ'%ﬂ?t&’ﬁék Ryildehe
i nvention as herei nbefore set forth can be nnde

W t hg wpﬁmsr@s%dfoparﬁn&hsd é&hbﬂtén@iﬂ@ SRGRRE: thereof,

and, therefore, only” such I'mtations should be
|rrposed as are indicated by the appended cl ains. WD
2004/ 0{B0pdyRIIZIRPATOS! OORIBNONETS cyple viprovidinyBBupsrabsor-

1. Surf acpema®ssbbmtkRe) né?étmg?ﬂ@ @géa@@bfmrntérﬁél%ssnnkmg
or"S sopePntobt BB e

pol ymefb)cermpminsiing thessneragsobentrohineibdiogghip feryn superabsor-
wei ght, obent@olarel agdrogelQasticleski ng agent; (ii) about

12%t o I(@)b ng%ﬁg/%%wa%t&mt Polg%e?hﬂrégel Fﬁﬁiiﬁgs% 8¥%p (b) to pro-

present ‘I n-t

super absoliBeAtY $Rerabepoent paric'a® (iii) 0% to about
25% byd)wepmlyitg aofixtare ¢amaprigéugi ecsunieceordeslnkingdeyent asha diay to

g?” '( C') e;ghl‘érs%ﬁﬁé@gf tRY s@pét?ﬁ%ng Bgﬁﬁl’gﬁg‘gegy t§ F‘d?/ﬁie surface-
provi di ng& tggﬁ %&9&9”180%@{?{ p%(ﬂ@ﬁ? 59 poI yrrer | n

t he pr €g)ethes hedtirgnthe studacealreatedsyarabsorpnt popoaepartides for a
form a supgfigbsantesta é@lﬁic%ﬁ?fenﬁ‘béﬂétgﬁtb sukfBde crosslink the sur-
orm supelABLRE eﬁ%@ﬁ?r%ggtr[’%@?whpm \C'GEZ??“?%%ﬁtgn%s'av n
drying t hweétﬁ;w@wéé’@r%fﬁ@emﬂ hegprf anjeen* nkeskgupietabsarbent

of step (partitles.pro- 20 vi de dry superabsor bent
particles; (d) applying a m' xture conprising a surface

crossli nk';og% afl%ent and a é{p the surface of the

25updngresiasS A Cladp d jvhessn Hte ErRbER PPy Be igaresent in an

sur faareemt ofr aaeshs tpabab 8694 ey ivejpbl, yamd theelay isqiresent anah a-
mount of about 15% to about 25%, by weight.

3. The particles of one of the claims 1 or 2 wherein the inorganic network builder is
present in an amount of about 5% to about 20%, by weight.

4.  The particle of one of the claims 1 to 3 wherein the inorganic network builder is
selected from the group consisting of a silicate, an aluminate, and an aluminosili-
cate.



10

15

20

25

30

35

40

(e) then heating the surface-treated superabsorbent
pol ynmer particles for a 25 sufficient tine at a

W@ edoftiocsoent tenperature to surface crosslink tPEr/BP2003/008092
face-treated superabsorbent gol ymer particles and
position the clay in the vi ?nity of the surfaces of

5 he Fgfaiicte 6 @RS itk eldinsuprraREareehd inopgarid wdtesrk [Blder

T&?np[?ilgéé B&duﬁ‘ﬁ s[ﬁr:at%l ?dr%:mnjr amﬁﬁé rbr%bh‘ﬁlxﬁh' frdsor bent

anount of about 5%to about
85% by wei ght and the clay is present in an a- nount
aaf aifeutaridiés efonalndite Qdifds 1oty Swetarbin lesd. thamn&%p by wieight ©f the
o&gﬁ in the inorganic
net % %q,%acéllé@gﬁééf%qoe@g\r??%rsﬁ an amount of about
5% to about 20% by weight. 4. The particle of one of
7 he Tegparticlds ofwn@ ofither ddimstihie 6 wirargiarihe superaksokbent polymer
bui | Gfpriss a pelyRfehiest &BAURskIated 0aBoRAD 2Rl bNEhItSr adhydride
SI|I ate, an alum nate, and an alum nosili- cate. 40
EPE)18006 PCT/ EP2003/ 008092 38 5. The particle
of one of the clains 1 to 4 wherein the inorganic
get W&p&h&lééﬂ@frone(tﬂﬂwélams 1Stod wiersinlthe afoapmenidi sefected from

al un?n? %i’cﬁ.rg c%?wsngt nﬁxy 81(ftatl(’: C}fﬁgtawﬁr r%@fhacr@hc J&l& eﬂﬁée&k}bl %ﬁj @ichloro-
%.egfﬁry licgcidy ﬁ@ya@)aﬁawts Beidek- n??ék}@acay @.%G&heav'agpéhﬁ igl: B-
or |as@oxypropldnic peid tsoddie acidf a-omerosbrbidarida; laagelic dcid, cinBamic

wher giid pt-é}ﬁoréélﬁﬁdrﬁig%@fdbﬁlﬁea@ﬂédfﬂ%racmc ﬂ%ﬁl@é‘rﬁd Q:ltraconlc acid,
pol yneri z aci.d

L

D! YRR, BlHRDRC 259 GO A S AG e BB ricar
t he kdxyeimglene troalgicwenbydide, ving sotferderaeidi allysaulfenicedids vioyh
t hedﬁm{d@ SsGIRIMT &did, Rgréfe @lﬂibhicldélda‘s‘ulfbetﬁyl?édﬂﬁlﬁfe( ilfoethyl

aci a
a- cy@ﬁ%ﬁ rryf?lt%/ gbf;%par@ﬂac&eaf% sﬁﬁog) Ol L’%E,tiﬂca% sulfopropyl acrylate,
a- pheippweylmethacyiate, 2f’3~ydﬁl¥h'3|"6ﬁ BeloxwPRY! Btfenic acid, 2-
sor bad?ylamidd’rZ fretrylpposEersuifoniaatid, mengetyloxy athiytiphosphate, and
ci nng ﬂ?ﬁ'fd p- chl or oci nnam ¢ aci d,
P- st ear yFacr I'c acid, itaconic acid, citraconic acid,

nmesaconi c aC|d glutaconic aci d, aconi tic acid, maleic
@aci dThd pﬂraaslésofamed)f the claiers-1 todkyeeraipl thesyparabsairipent polymer is

anhy%qé &ifréfﬁq%{é @Hb%@ﬁ%l&lnﬁ% Boly@lchyit a§|H} aQWdFoI@%H@tarch-
'ﬂ

Vi ny oni

O b S B Fapbom, e 50 g ARt Spont
sul fdpy! @pyhteamryncaasmr copdlympr, agyHralized acrydnétile copolymer, a hy-
; U|hf g’@fy@@d’ hcr@ﬁﬁﬁdea&cﬁ)oly%rsaﬂ stRPERPIaldiRaABAriNé dpblymer, an
r,0 S
acr yPaRieY %W?L%@F*TQP@%%@ RhorsapeSliriistiidle add o
et hypolyMipyiphesriionigggid).m Raly(viayiphespheds ¢ acid), a poly( vmyIsquunc
acid), a sulfonated polystyrene, and salts and mixtures thereof.

10. The particles of one of the claims 1 to 6 wherein the superabsorbent polymer is
selected from the group consisting of a poly(vinylamine), a poly(dialkyl-
aminoalkyl (meth)acrylamide), a polyethylenimine, a poly(allylamine), a
poly(allylguanidine), a poly(di-methyldiallylammonium hydroxide), a quaternized
polystyrene derivative, a guanidine-modified poly-styrene, a quaternized
poly((meth)acrylamide) or ester analog, a poly(vinylguanidine), and salts and
mixtures thereof.
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9. The particles of one of the clains 1 to 6 wherein
t he superabsorbent polyner is 25 selected fromthe

w@e@ypisvonsi sting of poly(acrylic acid), a hy dp@t/2r03/008092

starch- acrylonitrile graft gpol yner,
starch-acrylic acid graft cog lymer, a saponl fied
i nyfhegqeetickdscof ane\f ife @ainsr todpwhereiprthe suteyabrsoryent golymer
acr yc%o?rw@éigéé b8l Bl a)éfﬁer'ieut@hféd' adlPby%qs 160%y | am de

y an” ethyl ene-nmal ei c anhydrlde copolyner an
|sobutylene mal ei ¢ anhydri de copol yne
180l yThei paylicies dfamiecf thsi eimsal ©d Tpdejgio |tfrrg/q>lph ispsieling clay se-
aci qécte@fr@ﬁﬁ'tbf&ﬁfd‘u)é'd@h§§m{g36flrﬁorﬂlﬁbﬂl)omté saponite, nontronite, lapo-

pol y(.v | fur }
Bt i PO ettt 360 e Sy ens B o KBl R, ma
one Qﬁdlte,ﬁée@h@tﬁ% kfny%t%aMmWrﬁs ih?éeféfuper absor bent
poI yrrer is selected fromthe group consisting of a

% r;”a;ﬂa}ﬂ 5\‘ e o@tl%oél K'n%' 1aﬁok13ﬁ| wt@elﬁ%é‘agil {9/ nonswelling clay

pol ys( gmw H@ grogp C% %pgﬂ%’@iﬁa g}{ngﬁeﬁz)a se[pentine mineral, a
pol yrﬁrrtammér’ay Iaahhh:lnthmemjmapnhthyphlygqrmp, bauxite, and mixtures
quatgrpi,ged pol ystyrene derivative, a

guani di ne-nodi fi ed pol y-styrene, a quaternized

pol y((neth)acryl am de) or ester anal og, a

ol yTha particiesaofi arime)3 wherdindbé nensaveding elaytaompsises a kaelinite.
40 V\D 2004/ 018006 PCT/ EP2003/008092 39 11. The

cl es one of
el & sty e Safistt B nideR O by it dgnophilc oay
neut having-amorapaa comeonert amé@%mq@amcrp@ﬂm cI es of
one of the clains 1 to 11 wherein the clay is a

Féf/\'e' H({'&arﬁél%’ ofscﬁetum51é \ﬁﬁéf@ﬁin tﬁé g?]éﬁ?c &Jrﬁdb‘ﬁeﬁ%\‘%héﬁg@ﬁophmc

gg tronit apo Q

bei defY ?@PW?@&SH}%‘?T@ %@nh?@or'%t'@ﬂ?'étﬁg'{'%n' e, bei e“te 'saponite,
ver nstevénstte, nontrbkite dlike] dtepulgite, ayzatilites fullesiearht, iand mixtures the-
kenyaite, and mxtures thereof. 13. The particles of

one ofo the clains 1 to 11 wherein the clay is a

nonswel ling clay 10 selected fromthe group

thnsTist partjcles oborieaaf|thanclainreetdr, 1Gwhereipdhe Ineegamiaranaponent of
a ”ih‘é%r{ﬁn‘?oﬁﬁrﬁé claf c6MbAsdst MomtaaNictite. Sepol i te,

pal ygor ski t bauxite, and m xtures thereof. 14 The
particles of claim 13 wherein the nonswelling.

thnpfhe particlek alpnawitee claims sto hehgsainthe P'@@”chomﬁ’é’”%'ft of the
t he glgahdpnilit diay colnpiisesei n the clay is an organophilic
clay having an organic conponent and an i norganic
conmponent. 1B~ The pa itles of claim15 wherein the

i norgani c coprponeRi of jthe organophilic 20 clay

conprises sneglitg, Jpentonite, hectorite,

nont mori | | onj t'€, Dbeidellite, saponite, stevensite,
nontronite, jII |t%§ attlapulgite, a zeolite, fuller's

earth, and tures the- reof.

wherein Ry is an alky! group having at least 20 carbon atoms, R; is hydrogen,
benzyl, or an alkyl group having at least 10 carbon atoms, and Rz and R, inde-
pendently, are a lower alkyl group;
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17. The particles of one of the clains 15 or 16
wherei n the inorgani c conponent of 25 the

wo@e@anohé | ic clay conprises nontnorillonite. RGI/EN1963/008092

particles of one of the clai 15 to 17 wherein the
or gani ¢ conponent of the orggnophilic clay conprises
R2 | RI-NNR4_ R3 30_wherein R is an al kyl group
havi ng at | elast “cardon atoms, R2 is hydrogen,
benzyl, or an al graup having at |east 10 carbon
atons, and RyndiR&g i[nde- pendently, are a | ower

al kyl group;| WO %@O4/018006 PCT/ EP2003/ 008092 40 R6
| R5-1T-R8 |7 whefein |R5 is CH3 or C6HSCH2i R6 is
C6H5CH2, and—R7 and R8; i ndependently, are . al kyl
groups containing long chain alkyl radicals having 14

to 22 carhbon NBi~ Ql~y D 1 e eof . n 19,

par t 'B7'& E‘b‘%f 'S g%g _°<5fC Ggﬁ%HQC ﬁéfsﬁ‘}&éﬁf’o&r‘%@%ﬁg@ 2 ﬁ]dte g&eﬁedently, are
or gadlsyigreups coniajninglosa chaie etkylragicalyhemiag grda g2 carbon atoms; or
cons siixto@ théredi.net hyl benzyl (hydrogenated tall ow)

am noni um bentonite, nethyl benzyl di (hydrogenated

tall ow) amoni um bentonite, 10 di nethyl . )

- ( hYee eydirias atoneel tBaslalmmbnioutd Wasieine graapgpiln clay is se-

bi s (Retegdronxihe goly tgnsisting diedinkethghivenziyliny dregemaied wllow) am-
bent %h{u?‘n Eérgé{nifef tﬁ%&rﬁzﬂbénz&mi&?d%bn@ced EMBWRERRBIURB&Ronite,

to el rbon atops,, and m xtures thereot. .

ot RO QNS egRe e SRR T BEHRC P o e Gy
cont eibyl) ngtatieey! aedgianium bentaniteh atieatoniie clexrestedayith an amine
part b&{tﬁﬁingfthr@eeo eight &8b&H @bk, dnd Mixdifes thbreofhe met hod

of claim 20 wherein the aqueous nedi um cont ai ns

el ectrolytes. 22. The nethod of claim21 wherein the
%(P-ecﬁﬁmtg@féotﬁ?ﬁpﬁﬁlw A AAAPES (RECHTR PRMPTIENg o@ntagding dhegedium
f r omyith ehepsuPepabsOBhBpartige®bdf anei ofiehe dailvisnieto 18enses,

and bl ood. 23. An absorbent article conprising the

super absorbent particles of one of the clains 1 to

2b. ke methop el clgimi20 whessin thesagqiesys iediust ForigiBs glecirdlytes:
is a diaper or a catanenial device. 25. A diaper

bavi ffe ﬂ}e?fﬁLoﬁof Rfth 16 Reiff HPEIL SN Ee-Rbnta iR aqkeBuddhedium is
wei ght o I%e%u- . , .

selected from the group consisting of urine, saline, menses, and blood.

23. An absorbent article comprising the superabsorbent particles of one of the claims
110 19.

24. The article of claim 23 wherein the article is a diaper or a catamenial device.

25. A diaper having a core, said core comprising at least 10% by weight of the su-
perabsorbent polymer of one of the claims 1 to 19.

26. The diaper of claim 25 further comprising a topsheet in contact with a first surfa-
ce of the core, and a backsheet in contact with a second surface of the core, said
second core surface opposite from said first core surface.

27. The diaper of claim 26 further comprising an acquisition layer disposed between
the topsheet and the core.
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per absor bent pol ynmer of one of the clains 1 to 19. 30
26. The diaper of claim25 further conprising a

wWo opglesdte i n contact with a first surfa- ce of PCTEP2003/008092

core, and a backsheet in contgct with a second surface
of the core, said second cor€ surface opposite from
2% dAfmeteod obnemsfactﬂmgasur&@‘e ciidsslinkedmeperabsarbenmtrpoRéner parti-
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