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PCT/ | B99/ 00405 ABSORBENT MEMBERS COWVPRI SI NG A HI GH SURFACE
AREA MATERI AL FOR ABSORBI NG BODY LI QUI DS

TECHNI CAL FI EM8994718¢  This application relates to absor beRETIREMBUPE for
body Iiquids such as urine and nmenses. .This application particularly

rel ates to absorbent nenbers having hi 'dh capillary suction properties where
t he nenbers conprise an osnotic absorbent, e.g., hydrogel-form ng absorbent

gol ylrfer- - rﬁBSORt])SENT MEMBERsBz‘@mwf A@Ié‘iﬂdﬁ_m&ﬂbml )ld_ The
evel opnent o i ghly absor ers [ e as_di sposabl e di apers,
adult incontinence pads aﬁﬂ‘qﬁm&moﬁlﬁmﬁLW@gcts such as
sanitary napkins, are the subject of substantial commercial interest. A

hi ghly desired characteristic for such products is thinness. For exanple,
thi nner diapers are less bulky to WEAINT AiLtFI%tIiter under clothing, and are
| ess noticeable, They are al so nor t he package, making the

di apers easier fo oel)) 0 re. ; €ssS. .

packagi ng al so re?ﬂ%?’gp]l n ?‘e u{gse_(%f) #%%%S%&?ggtf%o%tdgqﬁ%?é‘?%g a?é'ﬁh‘?gncdt urer
and di st ri butmesnsesi rihisuzbpliegtiore pasticukady frelasgratocabsarbpnt menibérs having gl capilloeyr

di aper wunit. : & vitlle! thd MerdhiRrd Vo ¥didGn LHL AR o[ pe td cl.es such
as di apers haslsmt‘t())ggrr?pconti ng;ent on {sﬁég g%élé%f‘teht%%gveﬁb%gf dg)?lglvdér% hi n
absor bent corabiprksat pOlymgRt ur es that can acquire and store |arge quantities
of discharged body liquids, in particular urine. In this regard, the use of
certain absorbent polyners ofggrxareiions 68 THe RSENTI ogel s, "

"super absor bents" or "hydrocollToid” nmaterial has been particularly

i nportant. See, f Qhe éevalophént ofhiBhly Rbdofbait mMentb8, f3:0ke (ablaispRAbIE Hiagtrs, hduli SSued
June 13, 1972 nd U. S Patent 3 670, 731 rmgn), i.ssued.June 20,.1972,

t hat discl os e”m‘toattla'"“llfse L35 "@%’(‘: X 5’%3%‘?‘83“"‘? prp?g‘IwH?fr‘Fga‘sgs(sﬂ‘éWﬁ‘g‘é‘F’ FEHEFPER {0 as
"hydr ogel - f orafsubstamisbominersial jptereyniaridghly desired bimeactesisic farstdhgradscts ik hilmesd, t he
devel opnent L nnef:di n .the di cons ence ,of thinner
absor bent co&fé)gtet h@[l ’ %hgﬂkera‘g%&gna?eg%%sb%&ytthﬁ grbiﬁF :E%er B?Agf ﬁlgtlsﬂg‘g’ S0 are fos?

hydr ogel - f or rriotiggabitry s Bhdyeans alpompresompact inaths package amgjdngjthediapérs esienfor the

di schar ged bQgycuhbai arldYeRirE Ak by ; ' | [ i 59 fibrous
matri x. See, for exar‘r:p%e, u.S. Pat%%&gfngp}ggﬁkg afé%%glg%gih T%Pce\g:d% 'fbﬁtl'%'sued
June 16, 1987o#nfer the qanydpgtyser:and diymibutor incloding; lesseshelfifpaye requinsd) incthe) stere p&ro,
1990, that diggpkaag dual -1ayer core structures conprising a fibrous matrix

and hydrogel -form ng absorbent polyners useful in fashioning thin, conpact,
nonbul ky di apers. The ability to provide thinner absorbent articles such as diapers has been contingent on

the ability to develop relatively thin absorbent cores or structures that can acquire and store
large quantities of discharged body liquids, in particular urine. In this regard, the use of certain
absorbent polymers often referred to as "hydrogels," "superabsorbents" or "hydrocolloid”
material has been particularly important. See, for example, U.S. Patent 3,699,103 (Harper et
al.), issued June 13, 1972, and U.S. Patent 3,670,731 (Harmon), issued June 20, 1972, that
disclose the use of such absorbent polymers (hereafter referred to as "hydrogel-forming
absorbent polymers") in absorbent articles. Indeed, the development of thinner diapers has
been the direct consequence of thinner absorbent cores that take advantage of the ability of
these hydrogel-forming absorbent polymers to absorb large quantities of discharged body
liquids, typically when used in combination with a fibrous matrix. See, for example, U.S.
Patent 4,673,402 (Weisman et al.), issued June 16, 1987 and U.S. Patent 4,935,022 (Lash et al.),
issued June 19, 1990, that disclose dual-layer core structures comprising a fibrous matrix and

hydrogel-forming absorbent polymers useful in fashioning thin, compact, nonbulky diapers.



- 2- See also, U S. Patent 5,562,646 (Goldman et al.), issued Cct. 8, 1996
and U. S. Patent 5,599, 335 (ol dman et al.), issued Feb. 4, 1997, both of’
which relate to absorbent cores conprising regions of high concentrations
of hydrogel vf®@sondrizg pol yner, where the polyner forns a gebcr/fgbbisssious
liquid transportati on zone upon swelling. In addition to the use of
hydr ogel - f orm ng absor bent polyners &s the primry conponent in -absorbent
article storage structures, the use of pol ymeric foam rrateri al s derived
fromhlghlntern% % ég’ errusons(9HIP has

i dent i fi ed Segalso, UgS. gatem 5,64 é‘?‘ﬁﬂ?a“rﬁba' ).gssu8g ek A519Peand S 5’?@“‘&599&?35) i ssued
Novenber (Gl:ﬁ&&l et hly. issnad Bebl 4Nm97, 5bo'ﬂf33f whidh feleto a*BEorlﬁht dords Somfsbingeb. 7,
1995, and U.S S?F‘Eﬁt No t5 56& f21 Deslvar is e i sspyed July 22,
1997,  The ¥R Mgk AFTmEFens g IofcEgt AR FEREEE egﬂ*grve'amfr it on as
l'iquid storcagﬁhmsdihmﬂﬁmmﬁunzmmnmg provi de several advantages over
storage structuges, conmprisin hy.dr form bsorbent polynmers in a
fibrous matrix, 't AfRE; {?galgo‘%d ‘%/fmq' ﬁe'%{ﬁd’gl?gﬂﬁdt &P ?‘?rfb%t‘}%r‘?"mary

char act er i sompenentlin g:laorhmoaraQe stomgeesmud:tyres,mndese qﬁpﬂsmerrcefoanf ingtirialls det'ntey, etc.

The pri mar meh SinRinalhhe wa fn-m emuﬂ%%%ghﬁ%sﬂgsrb%&e et Jnélg B d bent

pol ymer an oam-ar eas rexi m zatl on of "or age
capaci ty i rPatentNd. 5,260,345 ﬁDQSMmlsrwaalér issupd debangemﬁdﬁ mﬁagntaﬁrs 6,68576207 pol ymer

materials %Bgeg Palgisﬂ%qﬁeb%‘%ﬁ d19'§ }Jaﬁﬁtlli@ogg"S@f %Sor %{‘ ),qls e'&‘?&l ' ”

absor bent ce absor the
tightly hel2é, BY9% s ks éoaﬁrorreeémalsma@nulwb'l plpsqardevqu ﬂoemctloof aSt quwtl ops heet

by previ ousloyasaRarkiBifin UEdnﬂﬁnen{éOViﬁWe’ SJWIQf Qgﬁhfa%&r BYeP st ey URlcrafy 1tself

has little abllltyto absorb liquid if the liquid is not delivered to its
surface. TifP@prsingdydresel-formips el?sprtbms aplymers i @ﬁbr@amamamyluﬁ@ gped wickingr e t he

liquidis F&fl@ﬁ(ﬁl’ﬂ‘idxéﬂﬁﬂuﬁoxﬂ dﬁar&ﬁ&isﬁcsﬂﬁﬂ:‘ stordBE bdpiity Eﬂfer]ﬁ'gs@lgplfl@xxblﬁﬁrl‘:\f@ ntional
softvvood pulp e ake at. capillary suction heights of 100

its 0
cm i s not sﬁ?ﬁa?’l'%aﬂh °“SI°EB?P’ "f°H‘a bathﬁli‘e)&yd’l"éel‘&?"“ﬂ'élab“@ﬁ’é} PRYRBIFTJRI - f or mi ng
pol yrrer ex HIPE femadread hhs bsen uptxamniaanome liguid stddagks capidity s:phtraatﬁélytﬂhﬁe
advancenent s 0 i L d. st apacity in
thin nateri at"ar;'g1 eHI"?'edFonglcfhmmgcabﬁ?rlgeﬁg i gm?lg) %)SP %&f%‘g’ “W @Fg capacity
material s tprdcticn apd deyndss ipiabsotienfipraiags. I(Dx&c ybserbist the hquaqnabsofhemtlpelsmerSt or age
mat eri al's \A@ .&la{, %B lg ogm& gﬂm‘ésa%hﬁr e?ﬂgﬁ%{ %@/etcﬁfptﬁg ’togéﬁew bg }{rea\llwuﬁgv éhe

dewat eri ng o her bsor ent éore na S suc
di st ri but i @bsorhad enineaHgweven bydorgelfomringyfolymier byhitsalf EaSthytplabé!tylty abserblligiéd i n

absor bent  GOkERquR is AORVRRA R Y fibiSde® Shis Ei%sf,éea f&gfam ﬂkgm%ﬁ%ﬁnggﬁtbese ot her

absorbent core conponents, those nateri al o handl e
addi ti onal b thetliguid s nr?sem ogly Hysmaﬂeamseaeerl’or xamples eprviersional sofioghplaipi | | ary

suction cap@fibitsiaffosind u edpillady sRéoh h&isHsAdr!150 d.esm {s3HBt s%rpﬁglg?a{eﬁ ¥nat S the
ability to prowdgw? capacjties at relatively F%]fcal suction

hei ght's. M3VBREAL Bysiregelfopning pelymsr %"b’r‘?&?ﬁ‘ém BRyFRéRke pt10@ cm. T’H‘é i%r ot ch
regi on of ftfie drnke ﬁbaa)cerﬁeatstdwe ftd Adhteverihd gbRF high 1iqlie sBbkdok GApRCifFBIN thin

materials, there is a continuing need to provide high‘storage capacity materials that also exhibit
high capillary suction capabilities. Storage materials which exhibit high capillary suction
capacity will allow the dewatering of other absorbent core materials such as acquisition and
distribution materials, one or both of which are typ'ically included in absorbent cores of
absorbent articles. By thoroughly déwatering these other absorbent core components, those
materials will be better able to handle additional insults of liquid by the wearer. In addition to
high capillary suction capacities in general, a particularly desirable property is the ability to
provide such capacities at relatively high capillary suctioh heights.’ Movement of liquid from

the discharge region (i.e., the crotch region of the article) to the front and rear of the article may




- 3- provi de enhanced wearer confort when the article is wetted with
liquid. As is clear, the ability of a storage material to dewater other
core conponents Parti cularly the distribution material that w cks |iquid
to high capi| M33"R8 ghts, is particularly relevant to thei FCFFEPMERI ng as
absorbent materials in absorbent arti c_I3§s. Accordingly, it would be
desirable to be able to provide a storage absorbent nmenber having a high
capillary suction capacity, wherein the storage absorbent nenber conprises
hydr ogel - f or rgrévide@bisaficed @edrerieomfortaihethe ol kS ettBPwiat Hquld. tARad clalpSiRrabiind | qui ds
primarily as resul t of, osHDtic or ces. ) . )
SUMMARY OF THE 2|SIAER PR fo dewater other cops comppnents, Ragtisplprinthe disteibution materigls o hent
menber s usef uhatiwicks iguid at thighrnoapitléry (ights,, is Paficwlg) relthand a6l yhelri fiatticksingsach as
uri ne. These 1 o%a\ggatea}gsoralgseoﬁ tmlgt:rqgers conprise at | east osnotic absorbent
material (e. g o Rydroger - formong absor bent pol yner) and have a high

capi | l ary suct i on Acepdingly, yt. wdebl beplasipble as boibld foerqvide acsnirage iabtbem nietmber

capillary sugtj. Ly is .neasured in.ter of th nber's ability to
upt ake | i qui f]‘“%‘? 4 ﬁﬁ@ﬁa‘%%%%?"( Is'gcrnf/" ﬁalpécégu?"é‘?e{?m %ﬁn%{agir%wgbeeﬁg?‘&ﬂ;? “BRRBENt er ed
when t he menbedrogd-faogtabsorbent polyman oniowthehmatriahttat eldserbs liquidsoprimacilyl & ra,
capillary suct] | Is nmeasured in terns of a nenber's capillary
sorption abs%%%grq{&%g%?gﬁéy, whi ch is neasured in accordance with the
Capillary Sorption nethod described in the Test Methods section bel ow.

BRI EF DESCRI PTI ON OF THE DRAW@4MARY OF THEINWENTIONof the drawings is a

bl own- apart view Qf a di aper having an absorbent core which conprises a

. g A
hi gh capillary sudf§ B’ﬁseﬁfa'ﬁ‘éee'f"?'ym’é’{eér‘%gﬁ?’aﬁé &rembere uirdilide the spntpipment (etvent
i nvention. storage)I i 1ady RquiR sedh Js]tiﬂnﬂ_r iﬁlﬂlsé'lgféragesgb@or@ng)ﬁ@m%?@&&mpﬁibeew lfb&t ?
representative multi-layer core for .inglusion.in a diaper such as tha
shown in Fi g8 sesirbett magerigl, @"Z'de?ﬁ&tfﬂ@"@r ahsprhgs pPlé’E‘a") I\ haveap gt vi ew
of anot her r eppilaenictdn capaci| Fok pdrpqsesrofmr;ﬁesérmais&ldiwieu&bmﬁtyisﬁbtian GHpéH&?EshS?OV\M
such as that shown.in Figure 1 - Figure 3.i1s a.photom crqgra 500X
magni fi cat i orﬁ‘ea%wé" {rggrbsr"g{sﬁg'r'\‘te'g t'iH\S/%b'llﬁtl"&h“p?th‘B‘bde“ QF@?FB \PREPTE Y deusef ul
i n the st or ageneadlly@nivanttredrehdncths mehbdr iepgitiosedrit ai abserbérnt @fticle. In particular,gur e 4
is a photom 1 h i I ric_f.oam depicted in
Figure 3, %%tﬂ’{rgt%gjg%gﬁgg% Iﬁl?{%%? ?xb %‘i’rﬁé”‘ o’ mbBds capll?ary sorption atosoq)ent

exce
capacity, which is measured in accordance with the Capillary Sorption method described in the

Test Methods section below.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 of the drawings is a blown-apart view of a diaper having an absorbent core
which comprises a high capillary suction capacity storage absorbent member of the present
invention. '

Figure 2a of the drawings is a blown-apart view of a representative multi-layer core for
inclusion in a diaper such as that shown in Figure 1.

Figure 2b of the drawings is a blown-apart view of another representative multi-layer
core for inclusion in a diaper shown such as that shown in Figure 1.

Figure 3 is a photomicrograph (500X magnification) of a representative high surface
area polymeric foam useful in the storage absorbent members of the present invention.

Figure 4 is a photomicrograph the high surface area polymeric foam depicted in Figure
3, except at 1000X magnification.



4- Figure 5 is a photom crograph of a storage absorbent nenber of
the present invention, conprising particulate hydrogel-form ng absorbent
pol ymer and particul ate pol ymeric absorbent foam Figure 6 is a
phot om cr ogrwpklo/4rissa st or age absor bent nenber of the preseatisaoeensi on,
conprising particul ate hydrogel -form ng absorbent polynmer and high surface
area cellul ose acetate fibrets. “4- Figure 7 is a photom crograph of a
storage absorbent nmenber of the present invention, conprising particulate

hydr ogel -form n abs rbe 0| r .and high | ags mi crofi bers.
Fi gure 8A repr eg: E?{%rﬁ’ﬁ’f’grgﬁ\ﬂf aRBee %’ﬁmﬁeﬁ Dﬁ?'glleﬂ‘z}r‘?eo?‘gsﬁ’gé%ﬁ?

capi |l l ary somptisingn pab:sniatbehyﬂrogammidgy algbrbermn  pdbyheer bt parvuiaer polymerlc

Fi gure 8B rﬁgrrge%{éf%t a cross-sectional, close-up view of the glass frit
shown genera 1 y 1'n ki gure 8A - Figure 8C represents a

cross-sect i onal Figureosis apotanicragraph of h storagd abswient pensieoof tksgesat liwesfont he gl ass
frit shown . 0 onal

cl ose-up vi éé’\% E%"g‘?%“g“‘%lﬁ‘s"th dro es]';goenlc;lngt)égj é%{h%@ %o?}lﬂr{eﬁgrgfﬁx r%%]e %gasgeﬁ@f%y shown in
Fi gure 8C. acetatefibrei gure 9 is a graph showing the capillary sorption

| sotherms for VEH Re“ﬁis% ?%E%Q%Ja @e&im&rﬁbé&%e@fr%?rﬁmvedtfaxeml on,

as well as a pr|o art nat arativ conpri’si ng

cel | ul ose fdopprising P#ftﬁ“lﬂ)e mglq'yfdmm Pbsptbprm Relymeb gyt bight sufesieyarenr glass

Figure 10 igi.Racenematic view of an apparatus for formng a representative
storage absorbent nenber of the present :invention, where the member

conpri ses a bl emeRUESBATERrEseRiE? ehamatip Vigvref @@pm%tmf@rmawns ¢apilipry serption

hydr ogel - f ofbE5Heet @ W&Qﬂ&bs&@éﬁx’m&ﬁm ; Figure 11 is a schematic view of
anot her appar at us form ng a representative storage absorbent nmenber

of the present i !ﬁéfﬁ Bo’ﬁprese“tsacmssﬁFﬁ'ﬂ‘i‘aé clpse-rsvigepihrgltss & shvenvecerally st or age
absor bent rrpigee sande using the apparatus depicted in Figure 11.

DETAI LED DESCRI BTl OF THE | NVENTI, used
ot i nt he t or FISEOGT eI 1S u °t'9ﬁ8fﬂ'n$er/nlft9%fw'yA<ffr. e,
menses, vaghegiss fit siohaigBgyre 8eat and f eces.

Figure 8D represents a cross-sectional, close-up view of the piston aspect of the

cylinder/piston assembly shown in anure 8C. _

Figure 9 is a graph showing the caplllary sorptxon isotherms for various storage
absorbent members of the present mventlon, as well as a prior art member (designated as

' Comparatlve A) comprising cellulose fibers (fluff) and hydrogel-formmg absorbent polymer.

Figure 10 is a schematic view of an apparatus for forming a representative storage
absorbent member of the present'invention, where the member comprises a blend of particulate
polymeric foam and particulate hydrogel-forming absorbent polymer. -

Figure 11 is a schematic view of another apparatus for forming a representative storage
absorbent member of the present invention.

Figure 12 is perspective view of a storage absorbent member made using the apparatus

depicted in Figure 11.

DETAILED DESCRIPTION OF THE INVENTION
I Definitions

As used herein, the term "body liquids” includes, but is not limited to, urine, menses,

vaginal discharges, sweat and feces.




- 5- . As used herein, the term"absorbent core" refers to the
conponent of the absorbent artlcle that is primarily responsible for liquid
handl i ng properties of the article, including acquiring, transportlng
di stributing aMP%YB*i ng body 1iquids. As such, the absor befCTAB}HO40
typically does not include the topsheet_ or backsheet of the absorbent
article. As used herein, the term "absorbent nmenber" refers to the
conponents of the absorbent core that typically provide one or nore |iquid

handl i ng properti @s,us&@ Krein, |ﬂhé11Uin¢"a’%§diBéh§é&é"Q@fers tb el déngérﬁﬁtrdfbﬁg db8bent | QUi d
transportation, I| uj d stcé‘lg etc. The absorbent ne can conprise the
I

entire absor e thal 15 rsimagily) ospansihls for diquid handling prepertiesorf; the artisle, 1"°|édmg t he

absor bent cor®qdedy, GaRpdrige dtm.eutmrg m&ﬁneéom&h@,mds rrwma&hs the AB€brbesit kg€
absor bent nenber" i nen S) of t he absor bent

core that fun®® i g""'ﬁ?&r‘%ﬁ\gf@' © {ogs ?tBFléacléfb%eb? barost dticle: As di scussed

above, the stor age\sab:ﬂ(hm’eﬁnhe &R hbsorbEmymeRibeo ra‘fumfbtmm.nb&aeﬁtk &ttthd 4bsdreent 1 qui d
as a result of use herein, the

Ki
term"layer" T8 l%?g'p‘[c%l yé’go% dﬁ\gﬁef%l n?" 1 ﬁ%@r}dll W%@E“BF |°r$a|l'9“'?ﬁ°ﬁ’é‘ﬁ§‘?"o’r‘|‘l‘ﬁ‘% X-Y
: .e., al ongt |dnanuemghd|uuamd:spurtetﬁdg Ituiutd sﬁii’dgbl,led: rbe mdﬁérﬁﬁdﬁﬁdirtcﬁﬁéfoﬂph? theerlm
ayer is no e te s or. sheets of materia
f DA SRR dore DS ook o heConsabbenl ford e dfe sy Fore R s or

Thus the layer can conpri 58 ates or
webs of the rt@upunsloneortweab;brbnam;mibak sTheA(tsmﬂgdahsgbw miethBert Bt abboatyent "

|ncI udes the . used herein, .the term
"osmoti c absoﬂr1 ngqom#)gr?éﬁt:gé g’ggbsma ergtlcrg at functipns pe i"haﬁﬁ' P R 3%8?8‘# B‘i”“ ol ution
in response tAs discessesrbeve the storage abadrbelt mEmbes mag alse funetim taBistoiblae Hquidhak anon-

absor bed sol UfduRBfits vIaRa Wadklnd caghllli§, Chem cal potential difference arises

from a higher solute concentration’for the absorbed solution. In order to
i nhi bit equal i zat ASrPsefhemeim (e tegp ndayent’ rrefeison ani absokbént umimber whoss girintagy

speci es, an GfmBikiorisXO8qkDBbig ﬁsyé?xbﬁ%d Mldﬂaﬁ shouil l;efddﬁér%?&d%{ fhb EFm fa Ex

electlvely i nhibits _the, djffusion of | east one sol ute species:

of suitable di° P"IEESPQSW B‘&F‘?‘ﬁ '@rsglglir'@’e(sl o sh“gsé?ﬁ magtgsiakp Bibis dhey IGYPQFQECWHEPSI s
menbr ane, whaimingtest &ecdﬁﬁmﬁﬁ@l@ &f Ped] ABetsAorTivits UsH A0 fsfed ®pe LoP nedridle] €

salts (e.qg., acro sl i nked poI el ectrol yte 'network (e.g.,
used in hydr o'g%?’g’%‘g‘w%éé Yerh ey ?S)}l@l“’él‘}frﬂegf%{é“ n@V‘K&’rK retains dissociated
counterions insi destusel Igedin, als amr e&sunloﬁc aa‘smaérec;ef&snw in@dedidl Yor GRARRRLSMEAL | ONS.
Exanpl es of oirr@;t ‘%c#lerte or .G aTbsorbﬁ%ﬁ described in U S
Patent No. 5,208 3838"7'sCUEH ’}ip icaf gefentia © egen_pbsorbed and ponn .
5,082, 723 i ssimebed aolutiofs. de@aﬂy,ttms Gzl pdtentih]. d:fférhee eissctrefs W highed sopgch of

which is inc f er,ence. uIarI referred osnotic
absorbent f O%B’Bgéﬂlhﬁpftoﬂﬁg %sékpgysé’{ug o 7 o W@g igion ?1%“8? EYERI1%y ent i on

are hydr ogel -visodiffasiap %fbssblFEbwn@eSpm psmttis absattieathtypicadly das @ rdifbsidn ibarrieethad |
bel ow. selectively inhibits the diffusion of at least one solute species. Examples of suitable diffusion

barriers are (i) a semi-permeable reverse-osmosis membrane, wherein the membrane provides a
diffusion barrier to soluble salts (e.g., NaCl) and (ii) a crosslinked polyelectrolyte network (e.g.,
used in hydrogels), wherein the polyelectrolyte network retains dissociated counterions inside
the gel as a result of electroneutrality considerations. Examples of osmotic packet or chamber
absorbents are described in U.S. Patent No. 5,108,383 issued April 28, 1992 to White and U.S.
Patent No. 5,082,723 issued Jan. 21, 1992 to Gross et al., the disclosure of each of which is
incorporated herein by reference. A particularly preferred osmotic absorbent for use in the

storage absorbent members of the present invention are hydrogel-forming absorbent polymers,

which are described in detail below.



- 6- As used herein, the term"X-Y dinension" refers to the plane
orthogonal to the thickness of the member, core or article. The X-Y

di mension usually corresponds to the length and wi dth, respectively, of the
menber, cor aveey4arsdi cl e. As used herein, the ter mBCTABSgDP@HK S)" oOr
"zone(s)" refer to portions or sections of the absorbent nenber.

used herein, the term"Z-dinension" réfers to the dinension orthogonal to
the length and wi dth of the nenber, core or article. The Z-di nension

usual ly corresp t he .t hi ck ore or arti

For purposes of g §°E'qﬁ%'nf*1°o‘ﬁ“" pﬁgﬁﬂ‘&ﬂ’s&” Ig%ng ﬂtfn@é’}es?’g’%fmfl té{ttL"t he term
"“upper" ref eﬁd;mtss)ofahsmmtbmbommmem ,The Hahdimsnsioa yamby cotraspbnda teethelesgtie st t o

t he wearer of, t. article, and pically are relatively proxi mate
t he topsheef"dowlﬁkg’r{esgﬁc 8}tP°’3°Tb°5I°%m°rc%tﬁ°5/yer sely, the term"lower" refers

t o absorbent nenkeussd hdnan, tizer ternfs fregioa(s) tws tzoas(@Y refer tmpdrivms wesrtions offthe he

absor bent aggsb&g an typ| cally are mor e proxi mate the backsheet.

As used here The term ‘conpri sing" nmeans various conponents, nenbers,

st eps and the Ilmsgbtwrebethwnpbz ditrlegsicafipsesyte the diswosien angjogonal tdthe lngths ent
nventl on- &AL Kembel Sort 6 i AHD 'dﬁﬂeﬂ on EE0 PRASRAS of BE uf s
restrictive terns "consisting essentla sisting o t hese

| atter, norefth@lsmhesmrwwm havi ng the|r standard meani ng as under st ood

in the art. For purpbsks R BisiAVEhAGSR sho[xﬁtalss?ﬁe ﬁﬂ&stwdqm{hk kPRSuppaeebenerein are
by wei ght unless o herW| se specified. Suction Properties of

the St or agetombseBeRAmbRAS; Fiibyas layers, that are ’T%@Sté? @? ygaéerat\;%fhﬁ@htm MdnErS of the

present i nvwkmg&:&ﬁrﬂnml} pJakaJateCtﬁptohh@Mf 2k GbsoBEnt GRREE bénv&Sely, HRM tedH!I POSES
of the present sclosure, this hi suct| n capacity is neasured in terns

of the nembdpve” &&f ite 9b59{9=rﬁpﬁ'%mb§rsn ghudrel furthemmoghavay from they weasr phite  whi ch
are gener al hbéor@ﬂﬁﬁlﬂﬂéﬁfd@ﬁ:dﬂmehhepfmm&rthdlﬁcmdtIOned in an absor bent
article. The Cap IIa Sog{gtlor,] Absor hent Capacity test all)so refeJred to
herein as the caéﬁ e{f"*s FrPofPIPEERE” MRANSCATNS CIPRODEFo BRROET S'tPE&1Y | | qui d
per gram of thellike cage ad:nj;ﬁntlbembloyﬂmb@rdmghathe ipSesdnBivesntion) Adeartinglipahesttrar age
menber is pl t. t us. The
Capi |l ary SOC?’%? ﬁls‘ ?ats)&g‘thpéagmsa cfmttesg %hélggg%écé?eﬁgh@ °r%9%f°§a { det ai |
in the Test oilvehmuser,sem xetmctiyeteaw haﬁa@ihﬂr amyarémpq@!ng@ﬂundsrgpmmrsalﬁ or
representative A@@&%@QS%&% HEIIRGHSS usBd ﬁergﬁmecﬁﬁaelgft%ﬂéscﬁﬁelr\ylsé n Figure
9. In particular api I Tary sorption isotherns are deprcted for (i) a

st orage abseretifitd nenber consi sti ng of high surface area glass mcrofibers
and particles of hydrogel- form ng absorbent polyner (made according to
Exanpl e 1 bgl 0vapilifryiShctian Bro of 89Stk orbent Member

The storage absorbent members of the present invention exhibit high capillary suction
éapacities. For purposes of the present disclosure, this high suction capacity is measured in
terms of the member's ability to uptake liquid at high capillary heights, which are generally
encountered when the member is positioned in an absorbent article. The Capillary Sorption
Absorbent Capacity test (also referred to herein as the Capillary Sorption test) measures the
amount of test liquid per gram of storage absorbent member that is taken up when the storage
member is placed at varying heights on a capillary sorption apparatus. The Capillary Sorption
Absorbent Capacity test is described in greater detail in the Test Methods section below.
Capillary sorption isotherms for representative storage absorbent members are depicted
graphically in Figure 9. In particular, capillary sorption isotherms are depicted for (i) a storage
absorbent member consisting of high surface area glass microfibers and particles of hydrogel--

forming absorbent polymer (made according to Example 1 below); (ii) a storage absorbent



-7- menber consisting of particles of high surface area polyneric foam
and particles of hydrogel - form ng absorbent polymer (nade according to
Exanpl e 5 bel ow) gl ii) a storage absorbent nenber consistin

surface area "?f@l’?’ﬁl Yse acetate fibrets and particles of hyd?‘gﬁ'@ 9’°°f‘%rm ng
absor bent pol yner (made according to anple 6 below); and (iv) a storage
absor bent nenber consisting of particles of high surface area polyneric
foam and particles of hydrogel- form ng absorbent polyner (nade according

to Exanpl e 7mbberWdnsistlpeor pafitis! X high SaHa4 & dlﬁ&?nhﬁfaﬁi\afn@barﬁcléwf B drétlel-
representative of the prior art (desi

nat e ve A | so
depi cted in forging @bsgroentpolymier (pade, ageording ip @xwi gg?}mﬁ)’ é‘h‘# &ispo Fé‘?sm%ﬁﬁped
E |t r ugt u][ e pllul?qsxlhwil cﬁxgsfsﬁ?gf’:lofnggfbafrfaglsa& eklIGIosES srktane fmedmwﬁ FRBTERE iof hidljogef- a
end of cellul ose flu i nt ve 0 ser
Washi ngt on) , TEPiEE a%Prhet Bt ﬂé’a}adﬁf"‘iﬂé{ E&&WE" %ﬁ?% of @ ?’%&s}ﬁr 35 22828 bent
pol ynmer ( avamembdrorsisting oflparticlesndf h@bﬂfac&r&ﬂﬂfd‘lw&w fdamrana patticles df ydrafeh)

001§ on' capalT e SPHHT SONINEG P AT Lo B orie PRI Freon

conpri ses anisobérnt foca alavoial bepndseritqive of tha lphiyr &t ﬁdysﬁghagcbhs Cmmange Absalsbe nt

terial has . t b it t hei.ght of 35
Tt 2 otk R Rl LT R S RRS Al meEp ©
preferably abmesbs(scadisutsionGelgwiromprsing qik blendt eflobliploat fufedtint Rivzolilp #8mg/ g,
more pref eraWeyTrﬁ‘a% e'treé‘ét VAR, é;réz g!s Shim aﬁéx 'Jz«ym% ew%lﬁ f]gi gmgeﬁ-fén% t about

35 g/g. Typica hése st or capi Pl ary
sorption abs@bst;éﬂtt m;mcl(a\salldﬂe drotnelemntoﬁmBB, Eranlefprt,f Gmamb@athLZBng to
about 60 g/g, sg about 70 g/g, nore typically from about 14
g/ g to about %E)ox‘i'?ata%r to a%g%rruch as about 60 g/g, nore typically from
about 16 g/g to abcm‘F ag@ctgthg high qapjllary spatiem cepscitybtnrage Ssoghept meraher of $08i cal | y
from about ZQreGJannE&n@prdﬁﬁpn@ o/ onoth@orﬁéﬂPtp?é?éAth £m9&%§ebﬁ,%.ng 2bs3fventt O

about 45 g/g. I n anot her aspect, hi gh capillary suction
capacity st ofagtalhyddatresepillanyserption a toab?ptrqagqsgy ﬁﬁ *egh&ﬁfﬁécla%&rlﬁ?éﬁﬂbwt

(preIerabI% ® E(gd,{rsmmyfnqsamaatema.b%xgrdaa@tprmwmﬁh&?edﬂgldﬂgg rior€ }ab@r y/
sorplonasor ent Cca | al .a _nei a g/ g,
preferably aftlpistabout 3B ol mbre F&m‘ﬁ'?b‘f‘g“ﬂrag‘r“é?% wﬂ foofeay gffrg‘abaﬂfasﬁﬂ}f’ﬁ/g,

ZL l) th rzrrl)r S/ gesgﬁé artg?yalm mbsea&tagamwbex&&egrhgs wall havt a g‘lﬁﬁil&rypm,ftbnab&o;bfn&; | : ;ast
t hese storag&® pﬁ%@'&fﬁhﬂ%‘“%ﬁbé’fﬁ é\gég‘%{"@g ?qaggﬁrtgﬁ?ﬂ‘gfhgﬁ %’é@o bent
capacity at g/ghmoghypiafly ﬁﬁn@mmmfgrglmahdnmaoyécg/tcgaimuahbsuboud@o glggmoe t 0 as

much as abou from t a g or to
as nuch as ab’gl lyg%&’n 7b%)t }%tg;%yt Fatr?ﬁ')lrlé f)']tga “clﬁ r%br%gé "T%qwcaﬁ?ggébout 30
g/g or to as ahmntw%toalmuioﬂéngtegyplwlyfrbmramu&lgjpp@bdut‘%g/g om about 16 gig

tg;)gf"‘bO“t 40 9/9, ANGhottet bipedtPIh€ HighP bplay sl BRRY stctape HbSorbele FRRHL 35

f()

comprises an osmotic absorbent (preferably a hydrogel-forming absorbent material) and has a
capillary sorption absorbent capacity at a height of 50 cm of at least about 7 g/g, preferably at
least about 9 g/g, more preferably at least about 12 g/g, still more preferably at least about 16
g/g, still more preferably at least about 21 g/g, and still more preferably at least about 30 g/g.
Typically, these storage absorbent members will have a capillary sorption absorbent capacity at
a height of 50 cm of from about 7 g/g to about 40 g/g or to as much as about 60 g/g, more
typically from about 9 g/g to about 35 g/g or to as much as about 50 g/g, still more typically
from about 12 g/g to about 30 g/g or to as much as about 45 g/g, still more typically from about
16 g/g to about 40 g/g, and still more typically from about 21 g/g to about 35 g/g.



- glg, still rmret

In yet another aspect, the high capillary suction capacity storage
absorbent material conprises an osnotic absorbent (preferably a

hydr ogel -form ng absorbent material) and has a capillary sorption absorbent
capacity at wobmirgdat of 1 00 cm of at |east about 4 g/g, pceimmoabiy at

| east about 6 g/g, nore preferably at |east about 8 g/g, still nore
preferably at |east about 12 g/g, stt&l nore preferably at |east about 17
g/g, and still nore preferably at |east about 25 g/g Typi cal ly, these

g ol e B i s g b B e PR, 20
about 50 g/ ¢pmprizesen bgnmtxcaﬂ»sbn}nem [pneferalbmmyc&ogl -fpribing sthharbiént ﬂ&e@p‘l)@ndmasia) as much
as about 45 /llgrg él(ﬁl@b@eﬁ ctd[%{ig'kyl a?a hé‘ %ht to abo at l?arstgaﬁ] B%/&[a;t))ro rabl)'0 g/g or

to as much § cal g7g to about
35 g/ g, andlesst aoht Ehp’g,em@ry pxefemblyyat feasm abcab&u/@, sin rgirgpmfarahlbcauteasﬁﬁbogi R

I'n yet ano;g?_ eSPﬁg]%% C;frefer%ln atm:agth«xbglﬂgb g)g?{nﬁ sﬁﬁjrﬁ%}eﬁ)?ef% )g%léaytbaﬁé/u?gé%.

absor bent es an osnofi"c abso era
hydr ogel - f oFypically, digsc;tolmn absprh¢ne membeys will davsasapillaynsritiomabgorbent gapaaity atabsor bent

capacity at, g “r"o?lhéo ?ﬁ o%QmCaH&u‘PB o 1o a%@&taoaé?%'} éu&/ & ﬁb&ft%‘)?ga at |east

about 5 g/g preferably at |east about referably at
| east abouttymgﬂ"g/flgm abpyt|6| g’smraéoup?%g/etoatyla; mch Psefés!t 4él§€8u§t1“1m0fgﬁxglcalhfnd still

nore preferall ¥ ats 4/8&bol BOYE ortd almlch aIxmu@@d é/%/ still 6= GypRhaM A aRRS or bent

menbers w || have a Capillary sorption absorbent capacity at a hei.ght of
140 cm of f’r?(ﬁstalﬁhﬂk‘ﬂilg/@,ﬂﬁisf‘ ma'ff&mcabsfrgrgbosmts&tagbom}@ Zas about 45 g/ g,

nmore typically fif 9 Mb@sHasecObg i oasma& s?c%oﬂéﬂaa&t& stog.\ aﬁbsms&h nfferigioout 40 -
g/g, still nore typically fromabout 7 t o about agor to as nuch

as about 35COfPgses & Pﬂ“l°“ﬁﬁ‘?s%'bf"§/ (Preferplly e Plfda?ﬁebfseures é’eorgepbmetal Hetbasgo g/ g,

and still ngpiflardy ¥gptionlabssrbkiit@ipaciyQitia helght 6 B0 cM ohftQdakt aBSut Yo/, preferably at | N yet
anot her aspect '

I t t t t
LT "2 Pl e el ST S 7 e CHR RS e SRR
absor bent nglg,etill moje ppeferatihng lastbgit 14 g/gyanﬂ ctilpinbre iprefiipablyr do duast abap2g/py at a
h ht of t 4 g/
‘moro prof or g0, ieseBlorsf @RlraP Rithhelt Al R B BEAMlp PloscrBARRBREH,  © 000,
8 g/g, stils hetrabt of 190 efneaf igimabent 4|gégatgtab%a&g/gmt09q!sgnuc!amjabgmt|4|5|g/gmoee '
pref erably .cdll%%ﬁa a%&ﬂlét thQ aBdufe3 ? ¥} faaak ntich AsHBSHR 46 &R &mqn&pwcxasnt

menbers w | I" have a capil sorptron absorbent capacity at hei ght of

200 cm of fﬂrwbawd&gtsabwgwt&%m&ﬁs"25'1@8/350%?5 U&sa%mﬁasmwa%vfsaﬁbtbpum g/ g,

nore typi cajogg tB%SHKiﬁ*%JEnddstlgﬁlgrettﬁuﬁMmﬁQulQ/4%/gQ6aHoﬁ’t2@§/ nmuch as about 35
I ca

from about to about 15 %B or to as much as
about 30 g/g, stf P’f‘ aHB‘P%S ReR the high WF‘W a‘{fﬁﬂft cagacify Stofage asprhent ategialy - and
still nore Jo)ﬁ@ﬂﬁahrl ysni‘oﬁaﬁasab@u(pre?&ahw Qh)tdﬂ)galtmﬂdilng%s@ﬁeﬁt matenal) and hdd 2addi ti on,
or alternativ, the hlig{; %ggfl {)aryf Ectlg fgp |tl|es of the
ot caent . merBILY KB ARG ciskv ot SISO ikt it hn BEdpRlERly
particul arl lyasmeﬁt@rgvga dmmrdﬂmw at Easg about®gg, stlihmoe ptefeeablyl aghags afoheLgg,ar ea
[TSE erial | Sstift diore ¥rg§eralbﬁl at 15 ablit i 1 g?g, and still more preferably at least about 20 g/g.

Typically, these storage absorbent members will have a capillary sorption absorbent capacity at

a height of 200 cm of from about 3 g/g fo about 25 g/g or to as much as about 40 g/g, more

typically from about 4 g/g to about 20 g/g or to as much as about 35 g/g, still more typically

from about 6 g/g to about 15 g/g or to as much as about 30 g/g, still more typically from about 8

g/g to about 25 g/g, and still more typically from about 11 g/g to about 23 g/g.

In addition, or alternative, to defining the high capillary suction capabilities of the
present members in terms of capillary sorption absorbent capacity, particularly preferred

members, e.g. those where the high surface area material is a polymeric foam, may be



characterized by the menber's ability to initially uptake liquid at high
heights at relatively fast rates. High capillary suction nmenbers that

exhi bit both i take at high suction and high initial Gld upt ake
rates shoul d%’%‘f'gﬂg superior user dryness as the extent of Ctlp??%g:mt\‘ﬁ)gni ng
from ot her absorbent core menbers (e.gy, acquisition or distribution
materials) and its rate will be favorably inproved by the high capillary
suction material. For purposes of the present disclosure, this latter
property is clataeerizd by thelember's abilityt th dithatipopakediqliid mt Highelieigh6s e latively fagit ake

rate at 200 ¢m capil | ' hei.ght ", .(. . L.N:as qknitial
effective upfaéi?é%?%ltcgﬁg%y gl%ﬁsdc'r%rgxybe%vbﬁ%a ¢ “lg'ggo%ﬁ%élr?gpé%giagﬁglﬁ%'{ég&o?d 3?%/ hour .
The initial dfitfabeffective uppaketatss should podvida sepetierager damsssrab the textond b partitioping
calculated b i wi di ' ' t.,:800 cm
by the time SosHiebibRGuel nt Bt &, UG ANTRLRGMcrBAR et 0 T
are readily Yefavomblnduiprovsdriy thekigiCogpillatyasugtiogongieriab nForeurnoses of $ewsesent i n
detail in thg; ' : « A A

par t1 cul ar | y Ssaeps, BEIRGorRAFI AR it S USRI 1l SR SR e

ef fective upeedil cmemapillary sgation heightt (referrefl ayharein polinitid effeqyivhpptakamateat308f er abl y
at |east aboylmdwgichidYeporR@Sh MRS lof Blpfb&! 2flleMinidthl elﬂlgf}ﬁl% gﬁtf?l&%te%g & lrdpe -

Typically, the "effective uptake rate at 200 cm w, rom about to
about 15 g/ gebserbertEembenipealcaiaed by digiding s sepiliary Srctignobeortept qgpagith#t 208 em| | nor e
typically frepgbehl sfnf &t RO, LapildrP/shttion absorbent cap¥Rity @nd Fie @RRONGIH NI MUM

capillary sorption _absorbent capacjties are inportant to the absorbent
menbers of t Heerpined usine the,GapHianperetion methed fiscpssed ip detaibin thy Test Methodsyyestiont hough
not neces?ar ibblyw. MRMGh ot aa@hiﬁémcg p{.ﬁﬁuml& wgfea’e@gax’a@ubs&&ﬁafﬁérﬁws?&iu meobhead
pressure (i.e., .a cmin the ary Sorptio st) of at ]east about
550, I b ctetroctmai: s Faihh ometat ik BroH o e T Erlpapy o test
concurrent | y abouhd Blgthr, lalidem 658 ftaferably agleght abotitclgie/d Tapicdlipakié effedtive upiake rae

hei ghts di scussed _abgve.. That | or .ex | e referred sto or bent
nmenbers wil | ahg Wi be °r’“eaa(’cfﬂ“t f?‘feag?“éllséﬁ\k{ﬁﬁd“dﬁer B’B'«g? Bﬁ‘ré(’s"? “‘t".“‘)‘{g?g*‘?%‘gﬁﬁl ary
sor pti on absgfghesstill meseaypidally fidm sboludli tg tioudl2 gBhrcm of at | east about 12 g/ g,

f bl t | . . . : /q,
preferavly at | eaghahgod dufhdy 5 REALELEBbY U ISk HRBU 0B/ 0.
about 22 g/ g absarbentgrenibersofitiee preseftainesiion, the theatbsts vl also pBEergplyy thoigh yota
capillary SO DLt R yﬁEfeOJ Qx?mfary% | bdortdhe d@]}e@@ gt}gro@n@ad}?esm (?L b ck'neiﬂSt

ably at |éa erab

about 7 g/g, prefer ) st about 96&9} nore pr y at | east
about 12 g/ g thesGapiilpry Pgiptionest) efialsasy/abant 15 s tin anathsr prefSrreg) agpect; the pbsorbgte
preferably alnelBas wilRHehrrentty Skifibit B8 Feqhirkd b/ BaRe B AT 184ARIY sudfion! RGRLs about
30 g/g; (iii)_a capillary sorption absorbeng capacity at a height of 100 cm
of at |east 4iseisted aboyeq Thatintlen apmple,prefereed storage abserbery mpmbers pall g?"éfZe‘r’abl y at
| east about &nggd &theSolldwingbRriRE:C{ipd @apilwryaarp{imgor&bmbac&fa&/ @ightdfizsl nore
preferably at Iogast a%%ut 1 g/g, and still pore preferably at | east about
25 g/ g; (iv) & Eapret ey LarsPrimblistisrshaiont e otorg preferably Adpghato¥ 1140 cm

of at | east Qs orgbGferdlyck Radabyit 20 g/, RAIS norkipPifératily &/1€hst S0t 22 Plgpdndr abl y
st, about 7

t . .. ) ] -10- . |
ol g, still notikmer grefeablyay leay shouts /e () papilgrypptionabsqrhentiapasioy # ABEIEbD v ot
| east about b#5@ém of aldstabouk 7 gigpprefefable hicleabdbputedt g/t @ived prefrably atdeasodboyt (V) a

capillary so r19tg}g95rt]ill?‘nt%§eoprret}e6r%ly at least about 16 g/g, still more preferably at least about 21 g/g, and

still more preferably at least about 30 g/g; (iii) a capillary sorption absorbent capacity at a
height of 100 cm of at least about 4 g/g, preferably at least about 6g/g, more preferably at least
about 8 g/g, still more preferably at least about 12 g/g, still more preferably at least about 17
g/g, and still more preferably at least about 25 g/g; (iv) a capillary sorption absorbent capacity
at a height of 140 cm of at least about 4 g/g, preferably at least about 5 g/g, more preferably at



capacity at a height of 200 cmof at |east about 3 g/g, preferably at |east

about 4 g/g, nore preferably at |east about 6 g/g, still nore preferably at
| east about 8 g/g, still nore preferably at |east about 11 g/g, and still
nor e pref er alwbyweatisd east about 20 g/g. I n yet anotAGITIBRYPMET

storage absorbent nmenbers of the present invention can be characterized in
ternms of exhi biti ng a relatively highlfabsorbency efficiency (hereafter
referred to as "capillary absorption efficiency ) at various hei ghts
relative to the ma
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In another aspect, preferred storage absorbent members of the present invention will
have a relatively high medium absorption height, which is defined as the height at which the
member has a capillary sorption absorbent capacity that is 50% of the capillary sorption
absorbent capacity at 0 cm height. In this regard, preferred storage absorbent members will
have a capillary sorption absorbent capacity at zero height of at least about 15 g/g, preferably at
least about 20 g/g, more preferably at least about 40 g/g and most preferably about 60 g/g, and a
medium absorption height of at least about 35 cm, more preferably at least about 40 cm, still

more preferably at least about 50 cm, still more preferably at least about 60 cm, still more



As indicated above, the storage absorbent nenbers of the present invention

conpri'se an osnotic absorbent, for exanple a hydrogel -formnng absorbent

pol yner, and‘ﬁoqhgn furface area material that facilitates L{

body fluids t 85noti c absor bent . Representative materials usefj

preparing the storage absorbent nenberg_of the present invention are

described in detail below While other osnotic absorbents nmay be used in

t he storage nenbers, hydrogel -form ng absorbent polyners are preferred. As

such, these m@xm)aitSea&raebozdesa lcninbeiﬂ more gefegably. at least about A30 crhlyghd ogpst stiHlor i ng
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| east one hydrogel - forntng absorbent pol ymer (also referred to as
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Hydrogel-forming absorbent polymers materials are also commonly referred to as

"hydrocolloids," or "superabsorbent” materials and can include polysaccharides such as
carboxymethyl starch, carboxymethyl cellulose, and hydroxypropy! cellulose; nonionic types
such as polyvinyl alcohol, and polyvinyl ethers; cationic types such as polyvinyl pyridine,
polyvinyl morpholinione, and N,N-dimethylaminoethyl or N,N-diethylaminopropyl acrylates
and methacrylates, and the respective quaternary salts thereof. Typically, hydrogel-forming
absorbent polymers useful in the present invention have a multiplicity of anionic, functional
groups, such as sulfonic acid, and more typically carboxy, groups. Examples of polymers
suitable for use herein include those which are prepared from polymerizable, unsaturated, acid-
containing monomers. Thus, such monomers include the olefinically unsaturated acids and
anhydrides that contain at least one carbon to carbon olefinic double bond. More specifically,
these monomers can be selected from olefinically unsaturated carboxylic acids and acid

anhydrides, olefinically unsaturated sulfonic acids, and mixtures thereof. As indicated above,



t he performance characteristics of the present nenbers. The disclosure that
foll ows describes preferred properties of the absorbent polynmers useful
herein. These properties should not be interpreted as |imtations; rather,
t hey nerely woddgragde t he progression that has occurred i n PcEBsbEs bent
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sulfonic acids such as vinylsulfonic acid, allyl sulfonic acid, vinyl toluene sulfonic acid and

for

styrene sulfonic acid; acrylic and methacrylic sulfonic acid such as sulfoethyl acrylate,
sulfoethyl methacrylate, sﬁlfopropyl acrylate, sulfopropyl methacrylate, 2-hydroxy-3-
methacryloxypropyl sulfonic acid and Z-acrylémide-?.-méthylpropane sulfonic acid.

Preferred hydrogel-forming absorbent polymers for use in the present invention contain
carboxy groups. These ﬁolymers include hydrolyzed starch-acrylonitrile graft copolymers,
partially neutralized hydrolyzed starch-acrylonitrile -graﬁ copolymers, starch-acrylic acid graft
copolymers, partially neutralized starch-acrylic acid graft copolymers,'sapdhiﬁed vinyl acetate-



pol yners. Exanples of these polyner nmaterials are disclosed in U S. Patent
3,661,875, U.S. Patent 4,076,663, U S. Patent 4,093,776, U S. Patent

4,666, 983, an Patent 4,734,478. Most preferred poI r
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U.S. Patent Appli S&ile agle Spirogel-fodising (hﬁioﬁﬁﬁt, Pdigmerf is| grelferd Bl UG dhe 71ypel %28 by

Ashraf, et al 6 titl ed BS POLYMER, OSI Tl ONS

HAVI NG HI GH Eﬂ%ﬁ%{f@ﬁ%??( Py SR AR ‘“A‘ﬁ%ggrﬁﬁé‘gs‘ﬂ)ﬁﬁ'% ° RBER/ED

| NTEGRI TY | NmieiseSuiSterclciliodeid graft gopolyloerS andPdifzilyt nespl érosabiikehpdBeiiersadf NO.
, filed Marc ' . ef. ] -~ titled " ABSORBENT
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pol ymers useful in the present invention ca
mor phol ogy vé&R yriRgeEtEiee dydperkforming cabsorbrat polymery mSreh mémedbed jon- eti¢hengléor m of

particl es t habmpbitit ar) AvsLrited | iaf 88, 1A, IPdtef§ A@fi@ﬁitoﬁ%eng'ﬁ@rb%}'ogfkésoﬁwl | est

di nension (e. pulverulents erparticle aggredates

nul es
i nterparticl ég}g% g,glp lpge(gfrdagtgp éla%qggse 6%id txppfg‘ABsoszENT POLYMER COMPOSITIONS

HAVING HIGH SORPTION CAPACITIES UNDER AN APPLIED PRESSURE”); U.S. Patent Application
Serial Nos. 09/003,905, filed January 7, 1998 and 09/130,321, filed August 7, 1998 by Ashraf,
et al. (P&G Cases 6976 and 6976R - titled “ABSORBENT POLYMER COMPOSITIONS WITH HIGH

SORPTION CAPACITY AND HIGH FLUID PERMEABILITY UNDER AN APPLIED PRESSURE”); U.S.
Patent Application Serial No. 09/003,918, filed January 7, 1998 by Ashraf, et al. (P&G Case
6977 - titled “ABSORBENT POLYMER COMPOSITIONS HAVING HIGH SORPTION CAPACITIES
UNDER AN APPLIED PRESSURE AND IMPROVED INTEGRITY IN THE SWOLLEN STATE™); and
U.S. Patent Application Serial No. , filed March 1, 1999 by Hird, et al. (P&G
Case 7432 - titled “ABSORBENT POLYMER COMPOSITIONS HAVING HIGH SORPTION CAPACITIES



i ke) and can be in the formof fibers, sheets, filns, foans, flakes and
the Iike. The hydrogel - form ng absorbent polynmers can also conprise

m xtures with low |l evels of one or nore additives, such as for exanple
powder ed silwoay4mss f act ants, glue, binders, and the |ike.PCTABI/009%ponent s
in this mxture can be physically and/or chem cally associated in a form
such that the hydrogel -form ng pol yh&r conponent and the

non- hydrogel -form ng polynmer additive are not readil y physi cal |y

separ abl e. UNDER AN APPIES pysg{,,&gﬁ cP sc[rI Siid o fl leoa%ﬁ) P wﬁ"th s m% ora?edchere nbtﬁ .
essenti al | y non-"porous (PI por osi ave Substanti al

i nt ernal porefesntey. For particl es as descrl bed above ‘particle size
is defined as t dl v, us, for
exanpl e, a part r@ &’cﬁggtﬂol gg‘{sgf)énne onergxslﬁlgﬁl e ezeﬁt ﬁ%gt “@t‘?"yg}‘ Si eve
with 710 m wmamﬁpmmt(@gg varyingovepg wide sngse}‘lm@smm@maheen Be drm

Dest gnat | OMr patSled BRISAIRE Bfbe WQaiiiiio 3f Beifes BBRAIGI o bRARst dhflenkiok (1S
particle t hat’ passes through a Sieve wt m cron openi ngs and |s
retai ned orgrenuighgulveriients, Bgpanirle raegt'e&mérimla@@ﬂf(le%SShn% aggepaiess, gnd theer j es

Al ternate S'ilé)’ﬁudl?ﬁ%&ﬁ‘%'f&ﬂn)of'ﬁer?Qﬁb%is%ﬁa@%énﬁ MRYEand tRIKL.| TSy &b%e@ bet ween
500 and 710 [err] article that passes throug a sieve with 50

n cron openioras P‘§°’€%§P§E‘Ffé(fa! 8lsp gomBprise Jiipturey with 1w deyels 9f) ope Py mate The nass

nmedi an par tddgaifesSéugie asOfor aaabuqsewwmnea Qfurrtiaas, 09! bh&anDthe RO RNt

pol ymer partlcles i s, defined F’Pé? art} cle si e t hat . di vj des the sanpl e
in hal f on Qmagpeats fithis Mmixtyre gan be qud/gt chergigal éﬁ‘ﬁ?‘%‘e%&?a\ﬁj@‘i"@?‘ff ® 1 have a
particle Sltﬁﬁhﬁdﬁfg& fortfay foliehelCntponBRtiing theSior-Bydadpdl-forifindpolymep hddithve aganpl e
wll have a at er than the nmass nedi an size. A standard

particle-si™ cflléhp{“i's}‘féiyr‘?@ta *(wherein the cunul ative wei ght percent of the
particle sanple 'nhethadro@dfmng;rab@aﬁmepbl)txﬂusocngtbeaesgdnﬂaﬂly ®ingieus (izg mopeni ng i s

pl otted versus SI e\rng,&m ze %qg’t rohability paper) is typically used

orosity) or have su oro
to determ n@ ran par esr z WhEn the 50% nass val ue does not

correspond to t rFer prrtictes epdmtrrbgd gove piticle fize iSdefinahascthe digensiny dgiemnived These
met hods f or £'sit Malliis P Lé Fdr exathedh %%Jﬁﬁlckhﬁt Wﬂt’aﬁ&ﬂm BQfﬂnﬂarﬂ or bent

pol ymer particles arefurt descri Pat ent 061, 259 GoI dman

et al.), isketing Sive Bﬁbtlowcmqwmms%sﬁﬂo i28 U Saéeﬂep)éitamasw Degigpsti
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in the present I nventj on articles wl enerally range in _size from

about | to AB&igomersingscnd s refmatdeonpwtver“atb|590fﬂf°&ﬁ°35‘6tas 98 1% 33863t 1000
[err]. The sehssSAlwRRlie®kvd Dedignation) BicdRidéded to @Wﬁa&iole}/sxﬂ&%etiv@%OﬂbﬁﬂlOZo to

bout 1500 f bly f, t, 50 000
andeven oG s LRI RS el e oo S0 iR prele s eftpereto nbe g ot 1
rel atively shve@dss themmmrrt aTlemiss 1(1&11@ partidle 6128/ ofoa gx@neah;ﬂds of erogmfcgintng of
hyd | f tJ t nb f
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properties xge%ﬁﬁ rsfzp glgi Jﬂx-halijf (§‘th£ s%lngl@ Twilmaw §p§ﬁ&e ngéGgreaite§ s gle %&s méaian

size. A standard particle-size plotting method (wherein the cumulative weight percént of the
particle sample retained on or passed through a given sieve size opening is plotted versus sieve
size opening on probability paper) is typically used to determine mass median particle size
when the 50% mass value does not correspond to the size opening of a U.S.A. Standard Testing
Sieve. These methods for determining particle sizes of the hydrogel-forming absorbent
polymer particles are further described in U.S. Patent 5,061,259 (Goldman et al.), issued
October 29, 1991, which is incorporated by reference.



1996 to Goldman et al. and U. S. Patent No. 5,599, 335, issued Feb. 4, 1997

to Goldman et al., the disclosure of each of which is incorporated by
ref erence her 2. Met hods for Maki ng iC
hydr ogel - f or mq{rllggg%gor bent polyner can be fornmed in any convPeCrT}lgggrflog

manner. Typical and preferred processegsfor producing these polyners are
described in U S. Reissue Patent 32,649 (Brandt et al.), issued April 19,
1988, U.S. Patent 4,666,983 (Tsubakinmoto et al.), issued May 19, 1987, and
U S. Patent 4,625 Haﬂﬁarﬁaswbajdr@t-fomahg atisorpent paigias udsiy énthe prei2be inledidn, al |
Oh LN WERRRRBH Bl LELY 8K o 1 S S0, IR oL ™
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above-referen Em3 [
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absor bent pol yneroégé%sr'%l cgc’gfoo %Fsgr t‘mg |"8%r g'ﬁé%?‘?‘ﬁ%‘&? nor e
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b ’b_]ecte(ij )}r)nema%on conditions which are sufficient to produce in Ft)he mixture,

component s of F'hﬂ’
substantially water-insoluble, slightly network crosslinked polymer. The mass of polymer
formed can then be pulverized or chopped to form individual particles.

More specifically, the aqueous solution polymerization method for producing the
hydrogel-forming absorbent polymer comprises the preparation of an aqueous reaction mixture
in which to carry out the polymerization. One element of such a reaction mixture is the acid
group-containing monomer that will form the "backbone” of the hydrogel-forming absorbent
polymer to be produced. The reaction mixture will generally comprise about 100 parts by
weight of the monomer. Another component of the aqueous reaction mixture comprises a
network crosslinking agent. Network crosslinking agents useful in forming the hydrogel-
forming absorbent polymer according to the present invention are described in more detail in

the above-referenced U.S. Reissue Patent 32,649, U.S. Patent 4,666,983, and U.S. Patent
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ooy sasn: 8t efroipsaargtiaon i §iratve G Binons Boivinizatieh S MBS 00’ ( H esher et
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ed ril 19 NGOr a refere
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group-contammg monomers that are neutralnzed with a salt—formmg cation. Such salt-forming

H
3.—()

cations include, for example, alkali metals, ammomum, substituted ammonium and amines as
discussed in further detail in fhe above-references U.S. Reissue Patent 32,649.

While it is preferred that the particulate versions of hydrogel-forming absorbent polymer
be manufactured using an aqueous solution polymerization process, it is also possible to carry
out the polymerization process using multi-phase polymerization processing techniques such as
inverse emulsion polymerization or inverse suspension polymerization procedures. In the

inverse emulsion polymerization or inverse suspension polymerization procedures, the aqueous




("PHL"), performance under pressure ("PUP") capacity and saline flow
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can al so be wpdimatiod WOPH0:H08¢ c(Babley) rpgblishddy Maich S18; 198% UL R 4,824,901
Conbi nati ons ' . .

-18-  proc eéﬁ%ﬁ%@%‘%ﬁ }Sﬁgﬁlgzg {82 -5 -Batent A TR2,861 dofmsgnd, dsspgd TPy 198%n t hen

be chopped olU-$Patpetr4.582308 QMdkisa)rissuetd Mayrt, 1986, Y. % Pytestat, B @Y & (Tsatiakio®),
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In addition to the osnotic absorbent éfor exanp el-Tormng”

absor bent poPM@)QWW@bF@Q@"Q‘bé@ GBat(Dehareb)e pblishedt Augug 285 991; andvent i on
conprise a hip@liskd HuRpEnFhER HPicahdn®09,70d (Gainet pibiilied 'bcﬁwrfﬁ?ﬁﬁfa‘ﬁaof
material that provides, either itself or in conblnation wt he

hydr ogel - f or MPIFH atgRcgPRRatee by erfarense. | Seeiqlso.kbPriatens 5,562,646 (Ggldmam g al.), dasyed

SOrption abs@eheNboEmpaE. bitent 5595133 EoIaRM i1}, Gistbd FBb.AMo5YIr f ace area
materials are des#‘el bgd, at Lleast in one regard, in terns of their

ga .
capi |l ary sor pti ofredBSmetdoming absachent polvmes sartiddes RAFPated @ecordingrte dhel présentni ng

invention are typically substantially dry. The term "substantially dry" is used herein to mean
that the particles have a liquid content, typically water or other solution content, less than about
50%, preferably less than about 20%, more preferably less than about 10%, by weight of the
particles. In general, the liquid content of the hydrogel-forming absorbent polymer particles is
in the range of from about 0.01% to about 5% by weight of the particles. The individual
particles can be dried by any conventional method such as by heating. Alternatively, when the
particles are formed using an aqueous reaction mixture, water can be removed from the reaction
mixture by azeotropic distillation. The polymer-containing aqueous reaction mixture can also

be treated with a dewatering solvent such as methanol. Combinations of these drying



pol ymer or any other optional material contained in the actual storage
absorbent nenber, such as adhesives, bonding agents, etc.). It is ’
recogni zed that materials having high surface areas may have uptake
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followng functions: 1) a capillary phway of liquid to the osnotic
absorbents, and/or ii) additional absorbent capacity. Thus, while the high
surface area materials be described in terns of their surface area per
wei ght or vd¥rf ,'esa‘ﬁ'bla]sg%tuéedhe?é Aewafered, e |°&€Pl¥mffs‘éa"c'§?5'|€ ghopred ¥ pt i on
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surface area ar ac rous web or
fibrous matrix whwnmatsrid)i haeiog wfﬁherlt h@lﬂpyxjﬁ@g@h abgorhentnepparity ovhrented pol yner or

ot her osmot 'c&nﬁpﬁlgﬂ RARhe hydrogel-forming absorbent polymer or other osmotic absorbent will be
useful in the storage absorbent members of the present invention. In this regard, the term “high
surface area material” refers to any material tha_t itself (i.e., as measured without the osmotic
absorbent or any otﬁer optional material that makes up the storage absorbent member) exhibits
one or more of the following capillary sorption absorbent capacities: (I) A capillary sorption
absorbent capacity of at least about 2 g/g ata suction_height of 100 cm, pi'eferably at least about
3 g/g, still more preferably at least about 4 g/g, and still more preferably at least about 6 g/g, at



Alternatively, and in a particularly preferred enbodi nent, the high surface

area material will be an open-celled, hydrophilic poI ynmeri c foam (hereafter
referred to a oeﬂ surface area polyneric foans" nor e g‘?ﬁﬁ@}o}nﬁsas
"pol yneric foa hese materials are described i n det ai | “bel ow.
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Hydrophilicity and wettability are typically defined in terms of contact angle and the surface
tension of the liquids and solids involved. This is discussed in detail in the American Chemical
Society publication entitled Contact Angle, Weitability and Adhesion, edited by Robert F.
Gould (Copyright 1964). A fiber, or surface of a fiber, is said to be wetted by a liquid (i.e.,
hydrophilic) when either the contact angle between the liquid and the fiber, or its surface, is less
than 90°, or when the liquid tends to spread spontaneously across the surface of the fiber, both
conditions normally co-existing. Conversely, a fiber or surface is considered to be hydrophobic
if the contact angle is greater than 90° and the liquid does not spread spontaneously across the
surface of the fiber. The hydrophilic character of the fibers useful herein may be inherent in the

fibers, or the fibers may be naturally hydrophobic fibers that are treated to render them



avai lable from Evanite Fiber Corp. as type 104 glass fibers, which have a
nom nal fiber diameter of about 0.5 [err]. These gl ass mcrofl bers have’ a
cal cul ated surface area of about 3.1 nferr]/g. Anot her type of high
surface areawbDiddnss useful herein are fibrillated cell ul oseTasstoados fi bers.
These fibers (referred to herein as "fibrets") have high surface areas
relative to cellul ose-derived fibers €bmmonly enpl oyed in the absorbent
article art. Such fibrets have regions of very srrall di aneters, such that
their parti | C fro bout rrj].
These fi bretCh ﬁ'ﬁo ﬂ’lzc ngﬂésvéncg*%&ro aé%r rr‘“élam%f %’Bh‘ '° g ?Fge (0 "a%’rllg'

Repr esent atlhyéIOPhObwébgsuswlhknom the high surface area materl als herein are
avai l abl e from acetate
Fibrets. For a ggft% apﬁgﬁgﬁeggﬁzﬁsﬁ{% el#@?’g‘%eg%ﬁar%%\'@do “asg“f‘ﬁ SWJCQ gas?. cal
properties dnshersamhrangs a5 the polypyeric &mb@ﬁsﬁtbpd)bplo“s ebypicalin hqﬂemgehIMtfmee
Fibrets: A Faréarﬂbérkafeerimem.ﬂdwtms'alm@rs'ﬁ%&%&g Area”, Smith, J. E., Tappi
Jour nal , Dec. 7; U.S. Patent No. 5, 486 410 (Groeger et al.)

i ssued Jan. 23 Meurf%cnereel i ?Rf* wseful berein inslydenglass mignofiblers isushias for semple. e d by

reference hejigi Weol available fronl E‘vaﬁﬁéﬁhﬁe’r @Brpt @olvEBS @R? ' @ﬁis%mcr&ﬁ\ﬁrs%géﬂllh@rgmart I san
will recognize that other bers wel |l known i'n the absorbency art may be

nodi fi ed t o YWH&wpicaly havefibeg G'P'F%‘E"é °%1‘P°é5‘°fe|%r"§°“F 88 Wm.angsewaically frmmabeent at i ve

fibers that mramnlaeabmcbn@dm@emﬂmvm me§wa5@§@as%rﬂa&smngrmg by the
present |nvent|on are dE%’(}:l oged LN, Paj ent .. 5,599, 335, supra (see

especi al |y d5ifermbsat Typica he gss afees“é“c?f glastamicratibepsavilhpe frem i gh
surface ar eabhit Rafidig ¢ ioitz B2/ " Repredftativetdldds hitPofDERWri e BRGIAREMseW | | be

i scret e hetnas iRt BORE RGTCR P et Fncvishinne roail b

absor bent s aliameeacfabbud0:5puth. These glass microfibers have a calculated surface area of about 3.1
-21- pri or m 0 bei ng conbined to formthe storage absorbent -nenber. In
ot her words, tghe hi gh surface area fibers are not formed subsequent to
m xi ng Wi th the ésetheriteabbigh befate fren, fipers vssfarbeginl ard Hiritiatad) calloloser dogate

pol ymer), nQfpekS Fra& @érzo&éfsmﬂ%qrer;ﬁ,n% *fﬁ,r&egﬂhm Udh QORI DAk QR D the

~high surface area fibers nmbi ni n screte respective conmponents
ensur es t hatceHuipse-paryed Srers @é@oahyéalmﬁbwhwhwrbmv@cls ae Soch fitegds have phol ogy

and, nore i rnk @ﬂfe]’y)émaﬁ Hﬁ@m&ﬁ@ 'sﬁéﬁ%aﬁﬂl&f- ﬁ&ﬁclﬁz@@ndth is typically from abgutOStJY|I gh
Surface Area, Pol yneric gh surface pol ynmeric foans

usef ul her ei?hPthpP ¢y eyEFF‘i ﬁté'ﬁfs W‘céqi’n'é“’? éé}‘)@é‘f gf%gﬁ et 39 a%& r’r§eR5$se’ttWé‘F r
physi cal pr gt isefl as The mgawrra@ @&l haérialsHereln S &rapibﬂHDRJrﬁ HR&chsti Gelahdie

P g;ﬁf?g‘r ﬁ Ste Fpﬁ &%;lgt]tea% as calu%ge tacrégtef lpigrmsé)n fope etalleJ g;lscu;rsmlljlsof illbpe?s?f ar as a

including their physical properties and methods for their preparation, sec "Cellulose Acetate
Fibrets: A Fibrillated Pulp With High Surface Area", Smith, J. E., Tappi Journal, Dec. 1988, p.
237; and U.S. Patent No.5,486,410 (Groeger et al.) issued Jan. 23, 1996; the disclosure of each
of which is incorporated by reference herein.
| In addition to these fibers, the skilled artisan will recognize that other fibers well
known in the absorbency art may be modified to provide high surface area fibers for use herein.
Representative fibers that may be modified to achieve high surface areas required by the
present invention are disclosed in U.S. Patent No. 5,599,335, supra (see especially columns 21-
24).
Regardless of the nature of the high surface area fibers utilized, the fibers and the
osmotic absorbent will be discrete materials prior to combination. As used herein, the term

“discrete” means that the high surface area fibers and the osmotic absorbents are each formed




particulate formand is prepared froma previously fornmed sheet, physical
property nmeasurenents wll be conducted on the sheet foam(i.e., prior to
form ng particul ates) Where the foamis forned in situ into particles (or
beads) duringWh®43Bfyreri zation process, a sinilar foam (i rTCR 04

chem cal composition, cell size, WO rg{io, etc.) can be formed into sheets
for the purpose of maki ng such neasurenents. (a) General
Pol yneri ¢ Foam Characteristics Hi gh surface area pol yneric foans
useful in theprdt Wbdirigp&poBuéd/toSfrbﬁﬁ iwg&h@r@g@b@bﬁ%wntln rmlab%ﬂs,qﬁe hige
present invent Lon are known aIﬁ Par ti.cul arg % oa}ms are

t hose obt ai ne¥f"# 33 %rﬁ""z?% °%P° iSHpsequsRt P Rixing, it dh SE'E’?“’ a"f"B’F'? &&ul si on,
such as thos ehydegamrbmg absorbentSolynief)eidr isNhe ofmoti8 dbsdMént dtrthedJafter chiatimitibn NO.

5, 650, 222. Och ar | refercred I rrerlcfoams ar e escr|
oy e ot a1 1 ML HPRE s Bl VoL ToRini oP e Hre fesnedR Bor e ot Sk 26,
filed March 1tB¢. higﬁg&ﬁtay arka fiblers DdB Maveaihs dedired mxphbibgsHaxﬂUGBfeGmpBﬂniIWEm C FOAM

MATERI ALS" (P greﬁar% 7052) and co- pendi ng U. S. Patent Application Serial
No. 09/ 042, 41 P66 VB ch 13, 1998 by T. A DesMarais et al. titled

" ABSORBENT MATERI AL S§ @lﬁ@l 1IN LI QUI DS" (P&G Case 7051), the
di scl osure of each of e Are T ?{"Wé%‘a‘[‘fg%igy reference herein. (Specific
preferred foans deﬁx@'Hé!(‘?%ﬁjrfdcpaﬁysol?ﬁerg%ﬂnsqeeﬁ:m% SORER eﬁ%@&@ﬁe&@%& ons
are described in the rg) es sec low.) Polymeric foans use her ei n
are those whibefpaineterms| of tthejiophysien drrpersies. e do mpﬁuy errtain of Hhesg Propertidseit is

i ndi vi dual Ceﬂekéssa%}f tolpRFormOARY A éh he fd&HIQQ§EJe%HﬁdTﬁBnmb‘PJrQ§L b WudeB in
adjoining cells he cells jn such relatively open-cel foam structures

have i nt er cel RaHicHiRteofoBR 3gsisoprepafidn ffomse Rravaquslyr formeg @’E“*erﬂ?mgw tREOPEIBY i t

ready |iquid téasiehedts il BéRtoAMRLeE 8h thelsReet #38m Gilel) Fiorth tdihig bhBcdlARIN WhdrdiCt Ur €.
foam structures wll generally

-22- Thes |.ative ed

have a reti cubafoay sc‘ﬁ’é‘fcgé"t B mt%\}/"’t"ﬁl?"tsﬂ%ﬁ?#& dpripg e pRlupqrization progesy asiniley by a
plurality of fouh (ifitemys cﬂ'emmt@d;poﬁﬁmg@u sidé, WO $4tio) 68d.) cin By fomeeld aflo sedestor The
strands of p p these branched webs can be

referred to ati"yp"r'fofﬁ?ma}m?%}ci’ ?s%glg'guof the present invention, a nost

preferred foammateri al(gvvl neld P lck,gaséhmct hic 80% of the cel | s in the
foam structure that are at n |iquid conmunication

wWith at |east one }BEH ArhR afcglﬂolymerlc foams quﬁqg'thtel ﬂ%‘otcgbllﬂw Q&tl&ﬁ@@l};aggl l'ed,

these polyneric foans are sufficientl roph| amto
absor b aqueoudbsirbegtmemberspf heiprpseat H&‘P““S‘U?TP kross "b?he mermls prefeeredifoems ar e

rendered hydr@pihodel dbtalh¥d B,eﬁdxﬁmhmex ieh F?xmrhdl {,hdagww mﬂteamsm lseéhtas s e
foam structure after ect ed &st 80 yneri zation

f oam treat rren‘ies‘iﬁﬁbﬁ’c@d&gega‘°“5§°d§§§,7ﬁ°%éﬂd U|%IP é‘aﬂtt}@r 5,65 tharhpartisyladnt o
whi ch these pabfiied foBmeAEFBma4re desbiitdd aPRbrk daail #a0-pBRingURAS tHafeh€tbplidatibh e

Serial No. 09/042,429, filed March 13, 1998 by T. A. DesMarais titled “HIGH SUCTION
POLYMERIC FOAM MATERIALS” (P&G Case 7052) and co-pending U.S. Patent Application
Serial No. 09/042,418, filed March 13, 1998 by T. A. DesMarais et al. titled “ABSORBENT
MATERIALS FOR DISTRIBUTING AQUEOUS LIQUIDS” (P&G Case 7051), the disclosure of each

I,-—r

of which is incorporated by reference herein. (Specific preferred foams described in one or
both of these copending applications are described in the Examples section below.) Polymeric
foams useful herein are those which are relatively open-celled. This means many of the
individual cells of the foam are in unobstructed communication with adjoining cells. The cells
in such relatively open-celled foam structures have intercellular openings or "windows" that are

large enough to permit ready liquid transfer from one cell to the other within the foam structure.



"adhesi on tension" val ue exhibited when in contact with an absorbabl e test
liquid. The adhesion tension exhibited by these foans can be deterni ned
experinmental ly using a procedure where weight uptake of a test |iquid,
e.g., synthewo@y4msdne, is neasured for a sanple of known pdiriBnBEHS and
capillary suction specific surface area. Such a procedure is described in
greater detail in the Test Methods S&ction of U S. Patent 5,387, 207,

infra. Foams which are useful high surface area materials in the present

i nvention are generally those i.ch exhi bit, an agdhesi on ,tension val ue of
from about 15 to 5555?1'?%813‘) °Be§/1ﬁ°§li\é/r‘](f?ﬁm %?t%’ei)vgfgé’?eﬁ’g@a‘?ladﬁic‘élbtﬁﬁ‘fha?ﬁert o about
65 dynes/ cnyithaghed drtdidwaln eells bieinga géfinkdarty abshwralpy | Fnmachallyy ednb&teld C thieed Ne

havi ng- a suy; j errl.s nes/.cm . . . The pol ric foans
uaet ul’ her eyimafnb 0 s, “He St of URFREE Pl gyoing op ApeCkpecc,
unexpanded) webp oinybrenefered oaststiutsdt Foruppmpnses ofithapteseni inbentiep, @ autst préfepddds,
absorb_ Suchyohh e vl € BRI De P e IR W ARSAURER. 1YL 314G combi ned
capillary pressure plus confining pressure to ber'ow the expansi pressure
(descri bed Weingigy indiquidisemmyigationTwithsibleasboreadiswot calb| yrreri ¢ foans are usual |y
obt ai ned by exphngsfiddd 1d g ¥ptnSlendd) R bt £02M.

t hrough conpressive forces,gwgér?gcyeqéra’.@E%P%ﬁ%fr@ﬁls%%a%ﬁ%b&y& gﬁﬂ%ﬁdté’wateri ng.
Af ter conprRegait e foagnig/absort agaeona liquiisy i The insermal svrfacks \ofi thefpany structaes arepol yer i ¢
foams are. irghdres GhdrahaRChy QLicHNEIRBIHEH: SlcAbfs lof in the olliSufiGill Uha"

structure of a representative c psed’ H PE foam from wnhi ch water has been
expressed RYIYEGHIHYG OF Y, sqlested pastmolymerization fham Gpatment groagskires fas Mesgribed3 and 4
of U.S. PatierhfieNo. 5, 650, 222, di scussed above. As shown in these figures,
the cellular structure of %he fo:ilm is distorted, especially when conpared

to the expanded "f Bt Bavhi thestpalymezic Laprare; ydmppilic” can be quantified by the
-23-  and "2dhediont kesion? Adlup akidblied when G Boritdct Vith An BN babld tfst Giguid.3 ®ed 4 of

the '222 patent .. the vgi or, es (dark areas) i.n the col I apsed foam
structure ﬁgl\%eélo%teegsﬁmﬁ"@t’ ‘?"ér%ﬂ‘e%%‘r’aé'fscfﬁfggﬁt%ﬁ@'(’ﬁ%t ?eé‘mﬁ‘ﬁ‘;]h’d‘s‘f‘ﬁéf”%eﬂ'é'ef oans

depi ct ed i rnwhetgeveighOibtabe bbntestdigad, eg., Seletic ibueNis nessuttd Serlasanple bekmowh wWhile . -
foanms in shggl bR 4se T £l LD Qop) slahied enbodi nent . the foam
wll be in par fli cu a%agm?%r m {’Hpﬁée%cse##af;gr' ST u@%cu‘riuere'g esﬁ?’l()e?h"eﬁm o

HI PE- der i vd&gaail indbp TeptMathods sextion ofid§. Ratent £38720% frfla. Feame iwhich are defil bigked i n

Fi 3 efals i ' ol L6 b S.0am.and T el at ed
i gures 3 3iihcé aldfmBlefials bk ;F}Es%ngﬁv%{ntggrArzeO% é'mygﬁgi%g lﬁ%#hﬁf hOafEsaRd relate

foans are described herein in rod ese very high

np
surface ar &&sippyalye of framabait 1§ t9aabout §5 dymesdcrganozg prefembly: rom abuit MRytolgb®t  Pat ent

Appl i cat i 015 Satet/cth, abReterBle® By caflifl af)sjﬁ/kﬁ% B ERLtid Frine bRy Drflce téhsioneS MBI @i S
C FOAM MATERI ALS" (P&G Case 7052) and

titled "H | ON POLYMERI _
co- pendi ng%éi%é’fséﬁ% Application Serial No. 09/042,418; filed March 13,
1998 by T. A DemMilywiefic @ama usefill ihtrleiatire' AESRBIBENparbd N ER) kS of G3RafeSTRI BUTNG

AQUEQUS LI QUI DS" (P, se 7051), .the disclosure of each,of which is
i ncor por at & "b";’/‘exrpé'fdg&eﬁ Em‘ﬁ'érfg?“%ﬁ that, upon °°“%I‘T”3\/\ﬁ"t‘1§’“&$ﬂ‘ﬂﬁise§gﬁ°¥5’ns“&hd/ or

thermal dr Yiguidy and cupand siburathe mintwht abstbed: vk lfecedbmbined capillary pressure plus

confining pressure to below the expansion pressure (described below) of the foam. These

collapsed polymeric foams are usually obtained by expressing the water phase from the
polymerized HIPE foam through compressive forces, and/or thermal drying and/or vacuum
dewatering. After compression, and/or thermal drying/vacuum dewatering, these polymeric
foams are in a collapsed, or unexpanded state.

The cellular structure of a representative collapsed HIPE foam from which water has
been expressed by compression is shown in the photomicrograph of Figs. 3 and 4 of U.S. Patent
No. 5,650,222, discussed above. As shown in these figures, the cellular structure of the foam is

distorted, especially when compared to the expanded HIPE foam structures shown in Figs. 1




pol ymeric foam nmay reexpand when wetted wi th aqueous |i quids.
Surprisingly, these polyneric foans remain in this collapsed, or
unexpanded, s rr significant periods of tine, e.g., up.to at |east
about 1 year.%%“fé@ftl ity of these polymeric foams to remaif TACTHPAYS

col I apsed/ unexpanded state is believed,fo be due to capillary forces, and
In particular the capillary pressures devel oped within the foam structure.
As used herein, "capillary pressures” refers to the pressure differenti al
across the | iagd of the 1222 pdtept. f Ac@ndlse bé geeh MeFigus wat 416fh@R2RIRNG S Soidk bhi N t he
narr ow confi f .t 0, LN e foa See atterjee, "Absarbency,"
Textil e Sci eg’ggs Qjﬁr aﬁkg%ﬁ"n%$§°éla S%ﬁlg.am gric Yeelif.e“ .‘“]“;a o{“"el°']'g‘a't"'d'A iy poted

conpr essi on, teanthe deams Hepicted|in tie R2ypptentarel innshebe forrh;eas idisensded belowarvhilt Fambine

extent, thes | Vi [ . ter. t hat. i ncl ude oth the
wat er of hyd%g%?%ﬁﬁ%gés%gégt%g&’ \i/?l\n%t Fﬁef%'ﬁee eﬁ% r "cl)ég{gct)lbel foam Pl fe B‘}ﬁ“‘%’%}et orm.

i nco (rj polr at e;:l Tﬂ’hfﬂh}lan §tnagqul/3\sé] T(Eh@plﬂ;ﬁﬁderwad églmaﬂusm dmpahdrgl sthtb)(;ustbﬂuEhefrm:m Thi s
resi dual wat gguilass| hy Qs eve r
capillary pr es}gtﬁﬁ.s Fggﬁﬁt.ﬁ_emr i ngea%gﬁagpséeﬁa’? Ear‘ﬁlel B oo ang 5e?at%§%“5psed
pol yreri ¢ f odesdesdribedhhergip énsBxamplep ¢ethroighm, cah thesevery bigh derfike wad dams @ret ent S

of at | east 3 | l%n[,ago 2R o8t QY ) ght. of the
f oam when st g?ﬁg&gﬁ@%y deair?? Qigéé%{ngiﬁl]‘ ns g?% n}%kﬁ(a g%l%%aglﬁof g%%ﬂrag%’g%dve

huni dity. Pr &y Be 1681 b aly e PepMargipniitled: High SCTHN ROLYMERE FOAMWMTBRIALNt ent s
of from aboUt(P@Gt@se%@)%n@&%e@dﬁné"@.'sgﬂtenﬁ)I\{)ﬂli@ﬁio;x Qe No. QP(}OélZ,fHJ £alkEYapar amet er

of these foans is their glass transition tenperature. represents the
m dpoi nt of tifelPFMsTt AoReBlaraiehak fided)[*ARSORBE MATRBELF \FOBtISREBUBINGt he
pol ymer. FOanuUENAILIQUIDS” (P&G Case 7051), the disclosure of each of which is incorporated by - 24~
have a hi gher fT tBan the tenperature of use can be very strong but "wll
al so be rigi &YREPB™_ntially prone to fracture. Such foans also typically
take a long time FellowingOstdipressiont Be/@XMaRER dryiipAhdumh 8aBhd, le Whiidpseaqueous
l'iquids colder thr%nfot he T %f o he Igolvyms‘!r aLt er havjng been stored in the
col | apsed st &P &1y 1981 max, S5EPpL YHSY Svettedrydth (pancops, diapigsy; Sysrisinelyothese
nmechani cal pirolpeeric feans repait infthis edllaysed;tor engpanded)daté RS bibhiRdaGEeribdé PF Gaé,| Y
necessitates fairl I hve, r e.of omer types and levels to
achi eve t hesee'%aeu itir; é‘%’egs?ég@? tliyggr.' “héSabilty Eﬁpleﬁeopa?%%ﬁ%z‘faﬂ‘ls P femap! tﬁﬂi‘sent
i nvention, t kellapgdiatrspandedotaters beliovedso posisd bl epillsy foreg ans int petichlanthehas
acceptabl e Suﬁlﬂg} ﬁes@&r& d&vé:b?ﬁd ﬁlﬂpﬂ{e%w Ctulé‘cﬁgqxgh(rl;;glje% "cm]llqaomargsssuresl;'e .
sel ected as mich "as possi bl € that provide corresponding’ hopnor%?yners havi ng
| ower Tg's. Feferniedhepmssnrs difforentiplngross thedliquldirrinterémagdus tothe tireatad éfnenigeusup on
the acryl at e wadil hEfaRBE IMEL AV RAR TR IS (GRT] - /

C Gt @Feybl%ﬂ e, iA@Q&beﬁ%’gcﬁmﬁgal ly,

predicted fromthe Tg of the honol ogous honopol yner Series.

it has been f£ggagagddechnology, Nohp|l88bpI6deries of al kyl acrylate or

met hacryl at e homDAfdr\:BRpEssBAVEBr {KbrkialBHing/Maciim ewdidh d ?E.Q&Iaab% exienf ar bon
atons. By contrast, t_ch m ni rruma‘{'l;g of the copol%rrers of the present

i nvention ocEliFePoimeEe 1R Bave i VT th dgtudes Dot ghepter of ydeation agpriclated t he
al kyl subst i with &g hgryscepic hyxanal snc6orate@ theemfasi wellRb A6Ewalr abfred Withih
acryl ates anqlerfg;[mh a‘i‘ﬁi! lre(_éllldl?a ’wa%elh ?Asgistgdvt?; 2 E}I'Jralt;[dy sa}tss) isC gerlil;e\?eqttcl) %xe?txcta;iﬁfrs 'y

pressures on the resulting collapsed foam structure. Collapsed polymeric foams of the present

invention can have residual water contents of at least about 4%, typically from about 4 to about
40%, by weight of the foam when stored at ambient conditions of 72°F (22°C) and 50% relative
humidity. Preferred collapsed polymeric foams have residual water contents of from about 5 to
about 30% by weight of the foam.

A key parameter of these foams is their glass transition temperature. The Tg represents

the midpoint of the transition between the glassy and rubbery states of the polymer. Foams that



limted). The shape of the glass transition region of the polyner

can also be inmportant, i.e., whether it is narrow or broad as a function of
tenperature. This glass transition region shape is particularly rel evant

where the i rwaosssrisanperature (usually anbi ent or body tenperesv®@ys of the
polymer is at or near the Tg. For exanple, a broader transition region can

mean an i nconplete transition at in-#2se tenperatures. Typically, if the
transition is inconplete at the in-use terrperature t he polyner will

evi dence greate crigidpty res sel if the
transition 1 EEJW{W g]{ge'ha“aq‘e fﬁ'@er?tﬁrelfggset r %f?'ﬁ?c’é’gqi“hgﬁp{]sr?e sfoind ?‘ﬂgr will

exhi bi t fasﬂmnm@qmneng/frﬁdmm smhnbmlmnyMMm take tatleg tuhe fo reqpuaraoithel | qui ds.
Accordi ngly ead t he

rans t 1 on e s i By ok BpSR s ch0G o a3 of B2 i e e

properti es.betenwred| ih ythe ch)llapsd [stagef &llrr}mdongbpb_tpemdde T@lecﬁemteldecopxblnyt[mrofbe at

| east about 1 wer n g d the |
width of tHe: r"écﬁs%"ig 6@“? gel&(ﬁ)‘f’a]aﬂ st}& r?@%mgrom tﬁrﬁiﬁéﬁpgx&e{s gﬁsggn{aﬂgs |
t enper at ur eselectwvmngerquoaombytyamand hmh’tamhcs%m thesa désirerd propertig) rreasur errent , as
described in the,l e TR-shdnat et 1 595@@ |
(b) Capillary Sﬁ:ctfﬁgn&] Lg%é gé(?&g g%gmreggs 0N%Ip he h| gh surface
area mat er i aslthe fmg@aépﬁmﬁav@nﬁféeﬂm inthseclemprssturesy  Aejordinghyt ﬂ!qﬁ@’{“?fs &pi |l ary
sorption abgRLBPmERRAGsMe thhi}fovitleBrepinbRAE SorfdpBHme:e thb&erﬁ%@”ﬁ usef ul

herei n may al so be

descri bed ils pesnpfgungsthatiibg ehainglepath of the alkyt groyp %‘bg'élaf’ﬁyl?‘es@("f%}@%{k@a
(hereafter d’oﬁnt:ﬁ'd’n{e%dca{nob@%n?éPWW))uldm% ﬂ@di&écﬁ'fromqﬁg'% bf tR KRRRgHR Of the

test-liquid-accessible syrface area of the meric network f

particul ar Homapalyes serifst Sperdfically it bas bgen @“’F‘gg‘ﬁy%th&?'? lagouy }5?51°§/ﬂ€i‘ﬁgélt ruct ural
mat eri al  pl ddfylasdbr xﬂetﬁa@@lamoﬁayﬂrs Bdv} a rﬁiaiamlnl B »t aStlﬁInl leviptisefeg edrbon sur f ace
area is determ rhed bot h nglrgn?;\?s? of (tgqg cel | tu ar . units |tn the foam
and by the ¥ yy°°8tfas't'ﬂ‘8"ﬂ’€ﬂ“§? a°°P YRFLY U AREG T YRR ST Ag t he

t ot al anoundhai6fiengthlof abostUR fcarben pintyy i(Whille thy alkyl sulistitated stmemndnomers timcbeext ent :

h h
char act or | Jee oREE oA F Ak o STRBERGY mel AP W RASED ellemely ¢ (e

foam i n qudstitedh, even where the foamis in particle formwhen i ncor por at ed
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addi ti on, 5’"‘85‘33%9" jngar F}EITévgﬂtele%@PFf@F iop Fe8ign ¢an grepn %‘r’?mﬁf’llé?sur es are
devel oped %hﬁ& ithg-ufeoRMparitid€ t UyEicAllg, If QR trhdsitibh) istincampledp stete Fi-adee uUNt i |

wetted with aqueous |iguids sum n er fa or,s such as the f
density ande‘agﬂﬁaé'é'?éi}fpf’&ﬁ' g ey eécet%?‘?g‘fﬁﬂ?‘tyﬂ“ﬂw Wﬁﬁﬁes‘f ﬂ‘ét&“ﬁ?“f)hgaCSSSA is

i ncreased (th¢ transition is completed at the in-use temperature, then the polymer will exhibit faster

recovery from compression when wetted with aqueous liquids. Accordingly, it is desirable to
control the Tg and the breadth of the transition region of the polymer to achieve the desired
mechanical properties. Generally, it is preferred that the Tg of the polymer be at least about
10°C lower than the in-use temperature. (The Tg and the width of the transition region are
derived from the loss tangent vs. temperature curve from a dynamic mechanical analysis

(DMA) measurement, as described in the Test Methods section of U.S. Patent No. 5,650,222).

(b) Cap1llm Suction Specxf c Surface Area

While the high surface area materials in general have been descnbed in terms of their

capillary sorption absorbent capacity, the high surface area polymeric foams useful herein may



decreased), ,the capillary pressure within the foamstructure also increases
(or decreases) proportionately. For purposes of the present

i nvention, CSSSA is determ ned by nmeasuring the anount of capi pt ake
of a low surf&'@e”’f‘@ﬁ“sl on liquid (e.g., ethanol) which occurggtd‘{’ﬁ &n'lmsua f oam
sanpl e of a known mass and di nensions.,/A detailed description of such a
procedure for determ ning foam speC|f|c surface area is set forth in the
Test Methods section of U S. Patent 5,387,207, which is incorporated by
reference. Agyo be@saibadinermb bemaa&dpmewrm&thadpetma sifatedred (néreajteﬁ:eSfSSéu wan al so
be utilized. o rrerl c.fo esent .i.nvention
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rel axed stress va asure ternaji or the rposes o
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measur enent s pmpomb:atqlml ynmeric foamin its coll apsed state when in contact

W th aqueous |1 9UkgsunBedsr il BbRhe el cBC 18LhYSa b hEKE LI GRg/ 2! v

is hereafter referr ressu
expansi on pr of sapillaryf uptake of 4 b}zy%dacpmnylmehqm &Gan@am)f) vhiinh ogeussswithtin 2 foamnt i on

5 about SO KbhALRPE bl 558 and il K] ghol ialeitch @ TP el 200U

40 kPa. A de ription of a proce ure fo sti mat expansi on
pressure of fdotgmnipg;foam specific surface area is set forth in the Test Methods section of U.S. Patent

5,387,207, which is incorporated by reference. Any reasonable alternative method for
determining CSSSA can also be utilized.

The collapsed polymeric foams of the present invention useful as absorbents are those
that have a CSSSA of at least about 3 m2/g. Typically, the CSSSA is in the range from about 3
to about 30 m2/g, preferably from about 4 to about 17 m2/g, most preferably from about 5 to
about 15 mz/g. Foams having such CSSSA values (with expanded state densities of from about
0.010 to about 0.033 g/cc) will generally possess an especially desirable balance of absorbent
capacity, liquid-retaining and liquid-wicking or distribution characteristics for aqueous liquids
such as urine. In addition, foams having such CSSSA can develop a sufficient capillary
pressure to keep the foam in a collapsed, unexpanded state until wetted with such aqueous

liquids.



set forth in the Test Methods section of U S. Patent 5,387, 207.

(d) Free Absorbent Capacity Anot her inportant property of the high
surface area polyneric foanms useful in the present invention is their free
absor bent cawae¥4N84 " Free absorbent capacity” (or "FAC') iPCTOB9/00495 al
anount of test liquid (synthetic urine) which a given foam sanple will
absorb into its cellular structure pé unit mass of solid material in the
sanpl e. To be especially useful |n the st orage absorbent menbers of the

Capaci 1y of from about® 3o iEa s AR A B SechE T0C1 30 1o
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t hi ckness of the foamin its expanded state js at |east about 4 tines the
t hi ckness lastigyecoverx tsnhspcy pigpolymeric foams can be estimated from stress-strain experiments
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The procedlﬁ@mﬂb‘ﬂ"hﬁé‘a%Mﬁhﬁ@fSF%’@"%")@b‘ér?éﬁe’éfﬁ3I8§% i s described hereafter in
the Test (d) Free Absorbent Cagaclg |

Another important property of the high surface afea polymeric foams useful in the
present invention is their free absorbent capacity. "Free absorbent éapacity" (or “FAC”) is the
total amount of test liquid (synthétic urine) which a given foam sample will absorb into its
cellular structure per unit mass. of solid material in thle Sample. To be especially useful in the
storage absorbent members of the present invention, the polymeric foams should have a free
absorbent capacity of from about 30 to about 100 mL, preferably from about 30 to about 75 mL
of synthetic urine per gram of dry foam material. The procedure for determining the free
absorbent capacity of the foam is described hereafter in the Test Methods section of U.S. Patent
No. §,650,222.

(¢) Expansion Factor

Upon exposure to aqueous liquids, preferred collapsed polymeric foams absorb the
liquids and expand. The po]ymeric foams, in their expanded state, absorb more liquid than
most other foams. The "expansion factor” for these foams is at least about 4X, i.e. the thickness

of the foam in its expanded state is at least about 4 times the thickness of the foam in its



Met hods section of U S. Patent 5,650, 222. (f)

Resi stance to Conpression Deflection A rel evant nechani cal feature
of the high f rea polymeric foans useful in the pres ion is
their strengsﬁb @Sﬁ ‘; r expanded state, as determ ned by regﬁ,{dgﬂgﬁg%o
conpr essi on deflectron (RTCD). The RTGR. exhibited by the foans herein is a
function of the polyner nodulus, as well as the density and structure of

t he foam network. The polyner nodulus is, in turn, determned by: a) the
pol ymer conpocdiapsedstate. hThetchiapssd fekintsi porfigablpnishee anxpabion Fastof cthe sasgepbfrgmer i zed
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portion of the Absor bent menber s ¥ t he present i1nvention, the polyneric

f oans shoul df@ewwlFQ‘&mﬂy resi stant to deformation or conpression by forces
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terms of RTCD mayt lﬁkﬁﬁemndeheﬂr“e‘ﬂ%ﬁ@lupeedd‘e{ﬁﬂ PR A0 £ 6h capacity under
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absorbent articl efickivad:, 08} Bitke thibiheds@BMRE foam in its collabbed s@ECD exhi bi ted by the
polymeric foanms useful in the present invention can be quantified by
determ ni ng t he amdWtD ratfo isthe uatar-tprbﬁmhmoeﬂthemmf&mwﬂnéx tind fogra istngaglé. €Thu,0am
hel d under er onfinin ressure. for erature and
period of ti rr%'p m‘?'ﬁmi}m?#mc‘fn i f§°é“r arnyelmrlfgs’03l‘J“t‘ﬂlf’1 A e"'%'or'ltrlgtc qtfglrmtw oilg H“F % est
descri bed herpedlfcteecXpmmn Hestof ofch.0, Mot dnodsnéféchwlmcss thmes the collapsed thlckness of

- 28- y

exhi bi t a RT such TR ﬁadgégo%ﬁ%ﬁ}rg %%‘rs"'é sﬁéngéa cé%}qg&fafy ahéﬁeraod’e' Eg{sﬁghst rain
of typi cal | yMethodtsegyebl.S|Ratent 565082%ssi on of the foam structure when it
has been saturated to its free absorbent caacrty with synthetic urine

havi ng a surface tensi Regsianceitots : g@2hpbly the strain produced
under such conditions wl | i the range fr.om about to abouyt, 90% nore
preferably from apdelfvapt ’P?S’h%%‘gaﬂfsﬁ%. the thjgh surfage é‘%?%"r“ﬁtf?"?‘sf“r"%'r‘b‘aﬂﬁut 2 to
about 10% Stpi’ekdnt vERiop i Thelr abidngthl haminbpuide? stald, a0drmbR¥d by resistance to

Vertical Hang Sorptio ' ..1he high surface .area neric
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modulus is, in turn, determined by: a) the polymer composition; b) the conditions under which

is

the foam is polymerized (for example, the completeness of polymerization obtained,
specifically with respect to crosslinking); and c) the extent to which the polymer is plasticized
by residual material, e.g., emulsifiers, left in the foam structure after processing.

To be useful as the high surface area portion of the absorbent members of the present
invention, the polymeric foams should be suitably resistant to deformation or compression by
forces encountered in use. Foams which do not possess sufficient foam strength in terms of
RTCD may provide the requisite capillary suction capacity under no-load conditions but will
not provide those capacities under the compressive stress caused by the motion and activity of
the user of the absorbent articles that contain the foam.

The RTCD exhibited by the polymeric foams useful in the present invention can be
quantified by determining the amount of strain produced in a sample of saturated foam held
under a certain confining pressure for a specified temperature and period of time. The method

for carrying out this particular type of test is described hereafter in the Test Methods section of



hei ght in cmwhere X %of the O cmcapacity (or FAC) is retained in the
foam A typical value of inportance is the VHSH at 90% though in principle
X may be any val ue. The nost reproduci ble nmeasure for VHSH i s achi eved at X
90% within wbeousngeri ence of the inventors. It will be olrgrap®/obdasone
skilled in the art that this single point value does not fully express the
shape of the curve obtained in a plot28ef capacity vs. height. The single
poi nt however serves as a practical point of comparison for the foans

useful herein. In this regard, the foans wl Y, |l ve ap equilibrium
90% VHSH of Uat- PrigatdNo- 26, 2260%%“Sif?\e*fe&"hm“ypf%ffmlﬁéazgeb")éo%fﬁD ORI 3o [
nore prefer a&lf)img&:reksa&sifsalkeuﬁmmemuamtdflt;}pmaw@omrge%e,raahdqomgfessioaa,st about
70 cmand still nore er t. abo O.cm .Typjcally, preferred
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particul ate %gWSWen conbined with the osnotic absorbent 90% VHSH i s
measured on' correspondl ng foamin sheet form(i.e., prior to formng

particul ates). Were t m#@&@g %{,to particles (or beads) during
the polynerization pro ess ar toam can be forned into sheets for
assessing the fopEhAhcy 'a"%ﬂ-)olﬁ/merlc foams useful herem can(ﬂ%)alsog&@énbgd' RAkemt i es of

Pol yneric Foam Foam cel | s that_are forned by
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comonl y us&HIMPQRAE iSeihe f agroé’cf*l? P Ryineiply nﬁa-ﬁ amel lIle fE®tcells in
a gi ven sanpdpmdadiblemeésgire for VHSH is achieved at X = 90%, within the experience of the inventors.
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herein are Basgfl e Haﬁqupﬁsst a%ﬁ{@mn Qﬁl'l &noﬁlpz&ermy $t16astl BART0 Omiahe
expanded state, e.g., hown in Fig. S. Patent No. 5,650,222, The
f oans usef uptll wora@ae&fm&%abwttsﬁempﬂés@w Er?feléﬁétnowew fopmy;willchavedy| y have

‘a nurber  ave§RaBISHEdf frof HBut@b t@mmo% [nwert},pleuuyk&e&&bo@l@lt&abm@alchy from
about 5 to about 50 [e

r Foam densi t f f oam
per cubic c@Rts Hrigally frgm 4’%6&’ PAPEHE0 e stillmorp Q'Pf\éﬂh@m’ é'a’“hgor'g ﬁ°“6 a dry
basis. The asDUR methodiosmedaiiig 0% SIHSTDE dBkebed @Sdetdilal ther@ése Methbds section . |,

below. As indicated, where the high surface area polymeric foam is in part'icul.ate.fonn_ when

combined with the osmotic absorbent, 90% VHSH is measured on the corresponding foam in
sheet form (i.e., pribr to forming particulates). Where the foam is formed into particles (or
beads) during the polymerization process, a similar foam can be formed into sheets for
assessing the foam’s 90% VHSH. |

(h) Other Properties of Polymeric Foam

Foam cells, and especially cells that are formed by polymerizing a monomer-containing
oil phase that surrounds relatively monomer-free water-phase droplets, will frequently be
substantially spherical in shape. The size or "diameter" of such spherical cells is a commonly

used parameter for characterizing foams in general. Since cells in a given sample of polymeric
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Vertical wicking, i.e., liquid wicking in a direction opposite from gravitational force, is
a desirable performance attribute for polymeric foams useful herein. For the purposes of this
invention, vertical wicking rate is reflective of the permeability of the material, and thus, the
ability of the material to deliver liquid to the hydrogel-forming absorbent polymer or other
osmotic absorbent.

Vertical wicking rate is determined by measuring the time taken for a colored test

liquid (e.g., synthetic urine) in a reservoir to wick a vertical distance of 5 cm through a test strip



theoretically equivalent to high capillary sorption absorbent capacities at
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T. A. DesMarais “HIGH SUCTION POLYMERIC FOAM MATERIALS” (P&G Case 7052) and co-

pending U.S. Patent Application Serial No. 09/042,418, filed March 13, 1998 by T. A.

DesMarais et al. titled “ABSORBENT MATERIALS FOR DISTRIBUTING AQUEOUS LIQUIDS”(P&G

Case 7051). Foam particles may be prepared by first forming a sheet of foam per the teachings
of these references, followed by mechanical processing the foam to provide particles (e.g.,
pulverizing, cutting, chopping, etc.) of the desired dimension. Alternatively, foam particles
may be prepared directly from emulsion in the form of polymeric microbeads, as described in
U.S. Patent 5,653,922, issued Aug. 5, 1997 to Li et al., and U.S. Patent 5,583,162, issued Dec.



medi an parti.cle size of dry particles. The dry particle size and mass

medi an particle size of dry particles can be established by dry sieving the
dry polyneric foamthrough the appropriate screens as is discussed
previously heV@PH¥i# section I11.A I. inregard to dry si SAHEHPHPogel -
form ng absorbent polyner particles. Appl i cants have al so found
that the high surface area foans may '8b'tionally conprise a fluid so as to
provi de increased transfer of urine to the osnotic absorbent of the storage
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absor bent weRgdianfpafticle X266 déy paamreel THe QP hatikicSHre il HAD mBBaiRAficlels@R8Chyv t hi n
t he storage absorben bet ween t he spef?tlve a sorbent nmenber s

of the absorBEHfiescat be =S§a"tiﬁe4 By H‘P’o*fedl“ﬁdhes‘('fhp EHfolopn tavesrihs, gppppriate
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especially i%ogﬁ)om ti gﬁ:‘ad Ibet vvee‘{;eét he respective absorbent nenbers of the

absor bent  cofPEMing $PsArBept PILNFT PSSy al bi nders may be used to provide dry and

wet integrity to Aﬂpﬁcmb&melalaafound)ﬂm tbd’!délm_urfidaereaﬁﬁms heynbptﬁhaﬂyag@rﬁenber
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absorbent member. The pre-wettmg fluid partially fills the polymeric foam and, without

wishing to be held to a particular theory, is believed to increase the uptake rate of the foam.
Ideally, polymeric foam comprising pre-wetting fluid(s) should be shelf stable, with sufficiently
Iow water activity to prevent microbial growth and prevent evaporative water loss and not
migrate out of the foam over time. Water can be used as a pre-wetting fluid to provide the
absorption performance but may not by itself meet the other requirements.

A preferred method for dewatering particles of the polymeric foam of one aspect the
present invention is the undirectional dewatering method, wherein water contained within wet
particles while the particles are being made is removed in a single direction from each particle.
The vacuum dewatering method of Example 5, set forth below, is one example of unidirectional
dewatering. It is believed that unidirectional dewatering of preferred particulate polymeric

foam materials results in greater expansion of the materials when wetted than would otherwise



materials and the osnotic absorbent material. This is in particular .
critical for particulate high surface area materials. It is preferred that
t he amount of binder used is as | ow as possible, so as not to inpair the
capill ary sGy@bdesproperti es of the absorbent nenber. Howeysssswesdoe skill ed
artisan will recognize that there are also binders that may enhance the
capillary sorption properties of the3absorbent nenber such as fiberized
hydrophilic glue with sufficiently high surface area. In this case, the

hi gh surface area hydrophi]ic glue may praqvide both the Ii,%ui handl i ng
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t he mi ni nmurfember, or the entire absorbent care, can be enveloped within a liquid pervious sheet, such as a

tissue paper sheet, to obviate user concern regarding loose particulate absorbent polymer, as

long as the capillary continuity is not disturbed. ' _ S

Other optional componén_ts that can be included are materials to control odor, contain

fecal matter, etc. Also, any absorbent member comprising particulate osmotic absorbent or

high surface area material, or the entire absorbent core, can be enveloped within a liquid

pervious sheet, such as a tissue paper sheet, to obviate user concern regarding loose particulate

absorbent polymer.

IV.  Other Storage Absorbent Member Materials and Properties
The high. capillax_'y suction ébsorbgnt (.:apac.ity storage absorbent :m_embers of _the present
invention will comj)rise the osmotic absorbent (for example, thg pre_viqusly described hydrogel-

forming absorbent polymers) and high surface area materials, with or without other optional



amount_of hi.gh surface area material mxed with the hydrogel -form ng

pol ymer or other osnotic absorbent material nust be sufficient so as to
fill the interstitial spaces between hydrogel -form ng absorbent pol
particles or WPR¥¥snotic absorbent to a functional degree qrﬁ“’?ﬁ@‘“éry and
wet state, so as to provide capillary._ gontl nuity and sufficient liquid flow
to the hydrogel -form ng absorbent polymher. In those preferred
enbodi nents where the osnotic absorbent is in the formof a
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about 90% nore typical m about, 30 .t o_abouyt % by wei ght,
still nore tw ‘39 i ‘P"Ftdmeaﬁyo%tm B’S"‘g‘b‘“‘a {COREYILY 3 STFIEH ‘q‘“ﬁ?‘&\’i ! é‘?f ace
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conprise at | east%a tpr%?em tb ‘? E‘e ﬁrﬁé{’nosgg’g? 3%3? g“bl%lgnl {S?T’% ymarl c
foam The abhydrdggl- bmmg;absatbenypdlmed na\mlassmog the gbneamration ih aogiven regiantdfwe to t he

amount of hi g, 3 [3G6erdhe; ﬁm@ﬁt%ﬁ@v&gﬂ'a?&?ﬁa&%ensﬂ%’ @g ab o??eﬁgd eyﬁ,feﬁglaﬁx%t e due

to various factors, 1ncl oans he fact
that the foathe cemb;nqdmghteﬂHyétugel{mmgtah@rhkmmn@mmwthescgmmmtdo(mge to

overal | absogpant,, a@&ﬁows, e Ghat 0% fheJ &?ByIQ?e h%ﬁgﬁngﬁé%‘gﬁ}%}ggﬁﬁﬂger Wl

preferably conpris east bout wel ght | east
about 15% byolymerghusedst With thipinemisd.cthe conspnfration ofcthe; hydsegs "@G@/&bsbéenkel ght,

pol yneri ¢ f O8&mers in a given region of an absorbent member of the present invention can be at least

about 50%, at least about 60%, at least about 70%, at least about 80%, or at least about 90%, by
total weight of the absorbent member. (Similar ranges will apply where another osmotic
absorbent is employed.)

Notwithstanding the fact that regions of an storage absorbent member may comprise
relatively high concentrations of hydrogel-forming absorbent polymer or other osmotic
absorbent, where the high surface area material is fibrous in nature, the member will comprise,
on an aggregate basis (i.e., total weight of high surface area fibers used in member divided by
the total weight of the absorbent member X 100%), at least about 25% by weight, of the high
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be particularly desired where the high surface area material is particul ate
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particulate polymeric foam, the member can comprise a thermoplastic material. Upon melting,

at least a portion of this thermoplastic material migrates to the intersections of the respective
member components, typically due to interparticle or interfiber capillary gradients. These
intersections become bond sites for the thermoplastic material. When cooled, the thermoplastic
materials at these intersections solidify to form the bond sites that hold the matrix of materials
together.,

Optional thermoplastic materials useful herein can be in any of a variety of forms

including particulates, fibers, or combinations of particulates and fibers. Thermoplastic fibers



exanpl e, polyolefins such as pol yethyl ene or pol ypropyl ene, polyacrylics,
pol yam des, pol ystyrenes, polyurethanes and the |like. The surface of the
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surfactant will tend to remain at the surfaces of the therrmpl a%ic fiber.
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thermoplastic fiber. Suitable surfactants include nonionic surfactants such as Brij® 76

manufactured by ICI Americas, Inc. of Wilmington, Delaware, and various surfactants sold

under the Pegosperse® trademark by Glyco Chemical, Inc. of Greenwich, Connecticut. Besides

nonionic surfactants, anionic surfactants can also be used. These surfactants can be applied to

the thermoplastic fibers at levels of, for example, from about 0.2 to about 1 g. per sq. of

centimeter of thermoplastic fiber.

Suitable thermoplastic fibers can be made from a single polymer (monocomponent

fibers), or can be made from more than one polymer (e.g., bicomponent fibers). As used herein,
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(grams per 9600 meters) or decitex (grams per 10,000 meters). Suitable bicomponent

thermoplastic fibers can have a decitex in the range from about 1.0 to about 20, preferably from
about 1.4 to about 10, and most preferably from about 1.7 to about 3.3.

The compressive modulus of these thermoplastic materials, and especially that of the
thermoplastic fibers, can also be important. The compressive modulus of thermoplastic fibers
is affected not only by their length and diameter, but also by the composition and properties of
the polymer or polymers from which they are made, the shape and configuration of the fibers

(e.g., concentric or eccentric, crimped or uncrimped), and like factors. Differences in the
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absorbent particles are directed therein so they adhere to the fibers.

The technique of entrapment of particulate absorbent materials in a meltblown web is

disclosed in U.S. Patent No. 4,923,454, in which microfiber-containing absorbent structures and

absorbent articles in which wettable hydrophilic nylon meltblown microfibers and hydrogel-

forming polymer particles are disclosed, and in U.S. Patent No. 4,773,903 in which meltblown

microfiber and hydrogel-forming polymer particles and crimped staple fibers and

hydrophilizing agent are disclosed. The disclosure of these patents is incorporated by reference

herein.
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structure f ol ptg A single mixing chamber 305. Within the mixing chamber 305 a homogeneous

blend of the two components is created. This mixture is then transported with an airstream 306

(using, e.g., a venturi eductor to increase the kinetic energy of the particles) through a fibrous
adhesive stream originating from 307. Alternatively, the pieces of foam and hydrogel-forming
polymer can also be “agglomerated” by any technique capable of producing a relatively
homogeneous mixture, bonding or binding the material together, obtaining a free flowing blend
to be introduced into airstream 306. The fibrous adhesive stream may be introduced via a melt

blown adhesive system such as that available from J&M Laboratories, Inc., Dawsonville, GA.



to cutting is also useful as a storage absorbent nenber, and nmay ,provide
benefits in ternms of manufacture on a comercial scale. However, Applicants
have found that further processing provides a storage absorbent nenber

havi ng partiwobsedrigs hi gh capillary sorption absorbent capa&crassatdohi gh
suction heights.) Figure 11 depicts an apparatus 420 for nmaking such a

| ayered conbination and Figure 12 defdicts the | ayered, sectioned

conbi nati on that may be used as
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blend through the adhesive stream, thus eliminating one of the process air streams.

In another preferred embodiment, particulate hydrogel-forming absorbent polymer is
positioned between two sheets of polymeric foam material. This layered combination is then
manipulated (e.g., cut through its thickness) in the machine and/or the cross direction to cause
the sheets to separate into strips or pieces, to provide an storage absorbent member comprised
of small sections of the layered combination. (It is noted that the layered structure formed prior
to cutting is also useful as a storage absorbent member, and may provide benefits in terms of
manufacture on a commercial scale. However, Applicants havé found that further processing
provides a storage absorbent member having particularly high capillary sorption absorbent
capacity at high suction heights.) Figure 11 depicts an apparatus 420 for making such a layered

combination and Figure 12 depicts the layered, sectioned combination that may be used as



shear pl anes. To fully understand the physical nature of a
preferred conposite formed in the above operation, Figure 12 shows
conposite 410 in detail (wthout depicting the nonwoven wa é after |t has
been subj ect eWOPH4HR% or mati on in devices 413 and 414. In thF T

one of the reform ng devices has cut fhe conposite through its entlre

t hi ckness into several strips in the ¢ross- direction, while the other
reform ng device has cut the conposite through its entire thickness in the
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| ayered col utms _shown as 451. e of these colums 451 is shown in an
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i ncl ude the storage absor bent nenber of the present invention, but wll

typical l'y i nfi0gghen combined pyjtheapamrwoven material 411 and the ropahination is intipdicsd &t vi ous,
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t he acqui Si t bgefations and also provides additional integrity in the final structure.) The wrapped composite
is then introduced to a first reforming device 413 and a second reforming device 414. In
reforming devices 413 and 414 the wrapped composite is selectively slit by applying planes of
shear in multiple directions. The planes of shear fracture the wrapped composite into columns
of polymer foam and hydrogel-forming polymer/fibrous adhesive layers. The reforming
operation also reduces the basis weight of the composite, including the non-woven, about the
shear planes.

To fully understand the physical nature of a preferred composite formed in the above
operation, Figure 12 shows composite 410 in detail (without depicting the nonwoven wrap),
after it has been subjected to reformation in devices 413 and 414. In this embodiment, one of
the reforming devices has cut the composite through its entire thickness into several strips in
the cross-direction, while the other reforming device has cut the composite through its entire
thickness in the machine direction. The result is a composite comprised of numerous discrete

layered columns shown as 451. One of these columns 451 is shown in an expanded view, in
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the acquisition member, or any optional liquid distribution member that is in liquid or capillary
communication with the acquisition member. Liquid impervious backing sheets can comprise
any material, for example polyethylene or polypropylene, having a thickness of about 1.5 mils
(0.038 mm), which will help retain liquid within the absorbent article.

More conventionally, these absorbent articles will also include a liquid-pervious
topsheet element that covers the side of the absorbent article that touches the skin of the wearer.
In this configuration, the article includes an absorbent core comprising one or more storage

absorbent members of the present invention positioned between the backing sheet and the




renoves liquid fromthe crotch region within the tine provided between
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further uptake of I|qU|d This further maintains the shape ment
and keeps theYOBttAYarea relatively dry for better skin hegh’h’%’g‘gg e.g.,
co-pending U.S. Patent Application Se[§?I No. 08/825,072, filed March 27,
1997 by G Young et al., co-pending U Pat ent Application Serial No.
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used to manufUENYISERE® opsheet 61. For exanple, the topsheet 61 can be
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sui t abl e absorbent co lfe con I guration cou
able to absorb the liquid from the distribution layer, overcoming both the force due to gravity

and that due to the desorption pressures of the distribution material. The product so depicted
removes liquid from the crotch region within the time provided between insults, leaving the
acquisition region relatively dry and ready for further uptake of liquid. This further maintains
the shape of the garment and keeps the crotch area relatively dry for better skin health. See,
e.g., co-pending U.S. Patent Application Serial No. 08/825,072, filed March 27, 1997 by G.
Young et al., co-pending U.S. Patent Application Serial No. 08/825,071, filed March 27, 1997
by G. LaVon et al., and co-pending U.S. Patent Application Serial No. 08/826,208, filed March
27, 1997 by G. Young et al., which are incorporated by reference herein.



a topsheet and still produce desirable results such as confort and
absorbency as well as sinplicity in manufacturing and material cost

savi ngs. For exanple, the body-side surface of the absorbent core itself
coul d be madeo efia7igaqui d pervious, soft, conpliant, non-irpct/aosogodrat eri al s
that substitute for a separate topsheet. Such an absorbent core would only
need to be used in conbination wth d*backsheet to provide for confort and
absorbency in an absorbent article.
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periphery. hee eet are J ol ned toget her
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configurati gagsywher eby the topsheet 61 is directly joined to the backsheet
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While it is preferred to have a topsheet as the material nearest the wearer’s skin, it is not

necessary. It is contemplated that a suitable absorbent core configuration could be used without

a topsheet and still produce desirable results such as comfort and absorbency as well as

simplicity in manufacturing and material cost savings. For example, the body-side surface of

the absorbent core itself could be made of liquid pervious, soft, compliant, non-irritating

materials that substitute for a separate topsheet. Such an absorbent core would only need to be

used in combination with a backsheet to provide for comfort and absorbency in an absorbent

article.



affix the topsheet 61 to the backsheet 62. Tape tab fasteners 65
are typically applied to the wai stband region 63 of the diaper 60 to

provi de a fastening neans for holding the diaper on the wearer. The tape
tab fastener sw9§9’(‘1'851 cted are representative only. The tapePt¥PF?4W¥P%ners
can be any of those well known in the 45.

- 46- art, such as the fastening tape disclosed in U S. Patent 3,848, 594
(Buell), issued Novenber 19, 1974, which is incorporated by reference.
Thelse g ape tabhf a$ﬂﬁﬁ6k’s§eeﬂ?2 ﬁgﬁﬁyiwsa@ﬁ%%cfsaﬁ& arp&dfaamsleamfaafu&dtn%m mié.lgy

appl i ed near e corners of 't i aper, o .Elastic rs are
di sposed adj & fftglf'hé‘ﬁéﬂé'gl? Siver ge"g?le igud d‘l“&eﬁ@?"séﬁf‘m’BEe‘P@’r a8 Y° B8ng™ach
Idongi t udi nal b&qtgea&ﬁprelsﬁtstﬂmf udahtbealﬁbra&:tdnd cdsnwﬁbedd libthé suli‘rdgetaBToelfeﬁt\Memhd- rrigol d the
i aper 60 agai nst the |l.egs t he arer. i {iona el astjc nmenbers 67
can be di spos®f Hﬁﬂ"%ﬂﬂﬁg&@ﬂbfmﬁ?ﬁ 8PPt H’(Slt’ i 54 Bk}éﬁtﬂ a?‘g{j‘i’%wgmﬁ%ts'of t he
di aper 60 t O ppsfaatily] thedaakstiesti6d diyblyathylée! filmdaving a thizkdeey frdnhabout! 00032 ewf 0. For

exanpl e, a sui.fable st band i i sal gsed, i S.,Patent 4 515 595 (Kievit
oAl Y o b agn st sBRGk T dmdg ARG chrhiie, oS ey pinas

addi tion, a rai boogedindls aspdbarein, e tenn fekible" fedars wamdrial twhich g @mgliapasiabl e

di aper having,elastical | tracti b el asti rs . i1 s.described in U S
paront 4. 081 W SkisifibctorSBb b8 el fub AT pbpTFRF Rart S R2CE L OPC ol by
ref erence. A stitableiolysthylenerfidmiemanufactared by MopsintocChehizaldiagetiobaidi n - an
el astical l'y %Paﬂ{e eﬁ%t‘h“r&egsoﬂgﬂ b.%zo?q?é chksh!e 6f‘is§9e§*é?§o'| St REE/oP R
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di aper 60. THwishddatyx providernbmers detirlibe appsetanced Furthan thé dedkihset] 63/ may be
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di aper 60 while the elastic nmenbers are in their unrelaxed or unstretched
condi ti on. THEEFastic nenbers may extend along a portion of the |ength of
Ithe dihap]gar ﬁO. dAI tmmg%&mm Mckshé&ﬁﬁﬁis@ﬁidtl jtea w&ﬁéagi_esofel&rhbl b&»fsean&re_tiseaned ke I €
ength of the diaper , o apy.othe n .Suitable to vi de

Cl gt cal 'y GO ARG iCBPED HeFEL. P PEGEH FTBneete Ut AP i st Gofiged

di ctat ed by theergiisapape estemlingibeyond the absorbefit core@8 atnlifimtdinaliseincetdT at Basaghoht ed t o
a wearer by iti.onin e i and. reaqgi,an r.t wearer's. back, and
drawi ng t he ﬁ?ﬁ%engr’l'aee?rs ofa??eﬁset\gelug%grc ) e%et(ﬁa/\é’gﬁ&?ﬁoeab\?\ﬁgfoe"r] &e Fned;ﬂs'e esng're"t hat

t he ot her waididpkrgedpherygi on i s positioned across the front of the wearer.
The tape-tab 65 o " hen . r or £ out war dl y
facing areas of tﬁggi?P%f%rﬁ il%%u.etnfﬁa%ﬁ%ée? 6%?%3%@%3{’%&% lgp rgmgér?4 %lf'h'grr' A
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present invenii t € Lol ent €4 | L AU hepmi n dry
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absor bent nerdoefigyrations whereby the tnpsheet §1 ésdndirgctijoinessto thecbackskeet @ tyifingitkenosabl e

di aper 60, a ypspde6l &flinibRthe RthbeR which in turn are affixed to the backsheet 62. In a
preferred embodiment, the topsheet 61 and the backsheet 62 are affixed directly to each other in

—

the diaper periphery by attachment means (not shown) such as an adhesive or any other
attachment means as known in the art. For example, a uniform continuous layer of adhesive, a
patterned layer of adhesive, or an array of separate lines or spots of adhesive can be used to
affix the topsheet 61 to the backsheet 62.

Tape tab fasteners 65 are typically applied to the waistband region 63 of the diaper 60
to provide a fastening means for holding the diaper on the wearer. The tape tab fasteners 65

depicted are representative only. The tape tab fasteners can be any of those well known in the



the core 28 according to the present invention is positioned such that an
acquisition strip 52 is in liquid comrunication with topsheet 61, and
serves to quickly acquire and partition body exudates fromthe wearer's
body to an absewgidsve distribution strip 51. Adhesive bonecngsswhosos

-47- acquisition strip 52 to topshcet 61 nmay enhance the |iquid
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disposable diapers or other absorbent articles incorporating the storage absorbent members of
the present invention tend to more efficiently store liquids and to remain dry due to the high
absorbent capacity and high suction capacity of the absorbent members. -

When used as an absorbent core in a disposable diaper 60, a preferred embodiment of
the core 28 according to the present invention is positioned such that an acquisition strip 52 is
in liquid communication with topsheet 61, and serves to quickly acquire and partition body

exudates from the wearer's body to an absorptive distribution strip 51. Adhesive bonding of



fibers, e.g., stiffened curled cellulosic fibers, and optionally up to
about 10% by wei ght of this
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dashed lines 70 in Figure 1 indicate that storage absorbent member 10 is included in the liquid
discharge region of the article) of storage absorbent material of the present invention. Such an
embodiment of an absorbent core 28 is depicted in Figure 2b.

In one embodiment, acquisition strip 52 will be a liquid handling layer, positioned in
the liquid discharge region of the wearer of the article, in the form of a high loft nonwoven, but
is preferably in the form of a liquid acquisition layer comprising a layer of modified cellulosic

fibers, e.g., stiffened curled cellulosic fibers, and optionally up to about 10% by weight of this



49- about the lower torso of the wearer. It should be understoad,
however, that the present invention is also applicable to other absorbent
articles such as incontinent briefs, incontinent pads, training pants,

di aper inserwgoogrpdsaneni al pads, sanitary napkins, t anponeCTimIIRgES,
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various Capbé/kﬁ[éo,sﬁgtéi&riﬁxﬁg yrrgalie(r)"g gssed through at least two rolls each with

circumferential ridges and grooves, which are run at such a close tolerance that the web
undergoes permanent deformation. Similar processes have been developed for treating stretch
laminate materials and are described in U.S. Patent No. 5,167,897 (Weber) relating to stretch
materials. Essentially, this process provides mechanical treatment of the web.] This optional
liquid distribution layer is typically positioned between the (upper) liquid-handling (e.g., liquid
acquisition material) and the (lower) high suction storage absorbent layer and is in liquid
communication therewith. Absorbent articles that can utilize the storage absorbent members of
the present invention in a lower liquid storage layer underlying an upper liquid
acquisition/distribution layer containing stiffened curled cellulosic fibers are described in
greater detail in the U.S. Patent No. 5,147,345 (Young et al.), issued September 15, 1992.

As referred to herein, "disposable” absorbent articles are those which are intended to be
discarded after a single use (i.e., the original absorbent article in its whole is not intended to be
laundered or otherwise restored or reused as an absorbent article, although certain materials or
all of the absorbent article may be recycled, reused, or composted). As used herein, the term

“diaper" refers to a garment generally worn by infants and incontinent persons that is worn




- 50- tensions or heights) is neasured. Increnental absorption occurs due
to the'increnental Iomering of the frit (i.e., decreasing capillary
suction). is al so nonitored during the experinent to enable

cal cul ation ofw?ﬁ?’f’l‘sél effective uptake rate (g/g/h) at a 2CRETARIME4Ght .
Reagent s Test Liquid: Synt het i ? urine is prepared by conpletely
di ssolving the followng materials in dfstilled water.

Conmpound F.W Concentration (g/L)

| abolftGlhe loweE torso of the wearer74lt@hou21d ge understood, hov»%vQ that the present
(Nﬁ]a[sgfr 1) H er }nﬁg@%'srafso applicable to oth¢rabsorbent articles such as ingpningnt briefs, incontinent

(NH[ er r] HPO[ eﬁd’d]é, training pants, digpér inserts, I{:/agtgne[mal pz?s éﬁl[ltary nixpkms tampons, %%? il err] O
147 err err

0.5 tissues, pa@éﬁ’évrelé’l andyhe like: ' on of  Apparatus Set Up The

Capil lary Sorption equi pnment, depicted generally as 220 in Figure 8A, used

for this testVls IegiMetifodsl under TAPPI conditions (50% RH, 25[err]C). A test
sanmple is placed on a glass frit shown in Figure 8A as 202 that is
connected via a dent CapillaySorptibmrm of test |iquid

Purpose

The purpose of this test is to measure the capillary sorption absorbent capacity, as a
function of height, of storage absorbent members of the present invention. (The test is also
used to measure the capillary sorption absorbent capacity, as a function of height, of the high
surface area materials - i.e., without osmotic absorbent, such as hydrogel-forming absorbent
polymer, or other optional materials utilized in the absorbent member. Nonetheless, the
discussion that follows discusses the Capillary Sorption method as it pertains to measuring an
entire storage absorbent member.) Capillary sorption is 2 fundamental property of any
absorbent that governs how liquid is absorbed into the absorbent structure. In the Capillary
Sorption experiment, capillary sorption absorbent capacity is measured as a function of fluid
pressure due to the height of the sample relative to the test fluid reservoir.

The method for determining capillary sorption is well recognized. See Burgeni, A.A.
and Kapur, C., "Capillary Sorption Equilibria in Fiber Masses," Textile Research Journal, 37
(1967), 356-366; Chatterjee, P.K., Absorbency, Textile Science and Technology 7, Chapter II,
Pp 29-84, Elsevier Science Publishers B.V, 1985; and U.S. Patent No. 4,610,678, issued
September 9, 1986 to Weisman et al. for a discussion of the method for measuring capillary
sorption of absorbent structures. The disclosure of each of these references is incorporated by

reference herein.

Principle

A porous glass frit is connected via an uninterrupted column of fluid to a fluid reservoir
on a balance. The sample is maintained under a constant confining weight during the
experiment. As the porous structure absorbs fluid upon demand, the weight loss in the balance
fluid reservoir is recorded as fluid uptake, adjusted for uptake of the glass frit as a function of

height and evaporation. The uptake or capacity at various capillary suctions (hydrostatic



(synthetic urine) to a balance |liquid reservoir, show as 206, caontaining
test liquid. This reservoir 206 is placed on a balance 207 that is '
interfaced with a conputer (not shown). The bal ance shoul d be capabl e of
readi ng to Qu@sl7iss such a bal ance is avail abl e from Mett petasborboacko as
PR1203 (H ghtstown, NJ). The glass frit 202 is placed on a vertical slide,
shown generally in Figure 8A as 201,-5¢-0 all ow vertical novenent of the test
sanple to expose the test sanple to varying suction heights. The verti cal
slide may be a rodless actuator which is attached to a conpyter to record
suction heigreoss gn heigh)r is JPraPHERdn g Incremental rahsorption ogeurs, due) Wq‘ﬂ?&“[?ﬂ’?%f&'e by the
test sanpl elowhingofthefiit G¢., etadipScapiBiryiicaun).i S avail abl e from I ndustri al

Devi ces (Novat o, item 202X4X34N- |, DAB-

) S ity 84-P-C-S-E, .whi be
power ed by ot 0T 1980 SRR Kb S: PRRmER, & Pl o R EH RSP
(Rohnert, Géake MbgE/e/hyRna00 @n REghsur ed and sent from actuator 201 and
bal ance 207, capillary sorption absorbent capacity data may be readily
generated for Regelts t est sanple. Also, conputer interface to actuator 201
may all ow for controlled vertical novenent of the glass frit 202. For
exanpl e, the actleafiyuidraySynthedh nrixet ie grepaedrby eorpigely [dzsdvidg the fAlb¥ingerti cal |y

only after "equil.i briumi. s defined below) is reached at each suction
hei ght. ma%g’ais'f‘h@“gfé%g%?of glass frit 202 is connected to Tygon tubing

|
|
|
203 that connects th b4 202 to ee-way ' ock 209. Drain |
stopcock 209 is conn%g&ed Ildo l'i qui g@eservoi%h&ﬁé‘}a gl ass tubing 204 and |
stopcock 210. (The s¥&bcock 209 is’pen to the dPdin only during cleaning 5
of the apparatus or g;iaisdaubbl ere Xzal .) dass tHBi ng 211 connects fluid
reservoir 205 with balance fluid reservoir 206, Via stopcock 210. Bal ance
liquid reservoir 206MMER¥Us of alld ghtwei ght 18.88m di ameter gl ass dish

206A and cover 206B. \Nmp,roer 20683 has a hol e tprpugh which glass tubing

211 contacts the quuiBg N he reservoir 206. Thg ?I ass tubing 211 nust not
contact the cover 206} unst abt®e bal ance re Gi ng will result and the

t est sanpl e nmeasur enpECl,oanRoot be neked. 0ke glass frit dianeter

must be sufficient to accommpdate the piston/cylinder apparatus, discussed

bel ow, for holding the test sanple. The glass frit 202 is jacketed to allow
-for a constant tenperature control from-a heating bath. The frit is a 350

mL fritted disc funnel specified as having 4 to 5.5 [err] pores, available
“from Coni ng d ass Co. (Com ng, NY) as #36060-350F. The pores are fine

enough to keep the frit surface wetted at capillary suction

-52- hei ghts specified (the glass frit does not allow air to enter the
continuous colum of test liquid belowthe glass frit). As

indicated, the frit 202 is connected via tubing to fluid reservoir 205 or

bal ance liquid reservoir 206, depending on the position of three-way

st opcock 210. Gass frit 202-is jacketed to accept water froma
constant tenperature bath. This wll : S




ensure that the tenperature of the glass frit is kept at a constant
tenperature of 88[err]F (31 [err]C) during the testing procedure. As is
depicted in Figure 8A, the glass frit 202 is equipped with an inlet port
202A and out | WO 9p#HE4 202B, whi ch nmake a closed loop with a ErFE#Mhg heat
bath shown generally as 208. (The glass jacketing is not depicted in Figure
8A. However, the water introduced to tHe jacketed glass frit 202 from bath
208 does not contact the test liquid and the test liquid is not circul ated

t hrough the congd,am tDJs,g@ggH@tAEﬁ&“g@emF The water in the constant
tenperature bat'h circulates through the jacketed walls of the glass frit
202.) ' Resﬂé@ﬂp?la@@@rpﬁ&ﬁeqtﬁ dag,caepla&?geaérmﬁ@aim ﬁiuieﬂA@usb@%a thiz

m ni m ze evaporation of 't | nce reservoir and to
enhance bal aftStis epesaird ‘f"f’?felg\%ﬂ FPShg #%}%hc%g I’Fé BEpia W%‘ﬁé on ”rﬁﬁ“%* box,
shown gener a|f1|1t}’sha\$n 2l Bigula B as mzptharld coiledted vidhecatiduaas tadpnmabtest lhyalde

t hrough whic in 11 | |ns gl ass. shown
in more det ai ‘iy"ﬁgﬁlcl'—‘ﬂﬁ‘ B3 a“F—‘I giw@f%ﬁv‘i"s showny E?@‘s?&?l“&ﬁé?“ \}lfl‘gé; (ﬁ"st he
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as 260. The I as f Bt i i ston

shown genera %"2% vé tc’eﬁorl s?gg:% ?ﬁ%‘égytg%gq%m{' t% %‘%,S&%%Kb whi ch
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t t t
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size) and is used to cover isc surface outsid |nder

266, and t huZEFAl-83535cavaiinble iomdrpmpuleior RohaprtaG4). fWhere danahrémﬁas #dt er

di amet er and gifiRm Qtﬁﬁ?hﬁr addsballn& ﬁﬁdcaﬁﬂlﬁrycsﬁipnéﬁ%&ﬁént H@Eé&y d'memd THeer
di aneter of the_ Teflon ring 262 is about 2 mm. | ess than the outer d| anet er

of cylinder Zedily generptedfor @ck Feﬁga’(‘%l?/ﬂ'F%\B?’%P“ﬁ'mﬁff@ﬁ\!ﬁéﬂéﬁ‘%&Plr mayallgw for
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must not contact the cover 206B or an unstable balance reading will result and the test sample
measurement cannot be used.

The glass frit diameter must be sufficient to accommodate the piston/cylinder
apparatus, discussed below, for holding the test sample. The glass frit 202 is jacketed to allow
for a constant temperature control from a heating bath. The frit is a 350 mL fritted disc funnel
specified as having 4 to 5.5 pm pores, available from Corning Glass Co. (Corning, NY) as
#36060-350F. The pores are fine enough to keep the frit surface wetted at capillary suction



wei ght will be used when necessary to adjust the conbi ned wei ght of the !
pi ston and the optional weight so a confining pressure of 0.2 psi is |
attai ned depending on the test sanple's dry dianeter. This is discussed |
bel ow.) The ywybdsnhgr 266 i s Lexan bar stock and has the fettmmobowos
di mensions: an outer dianmeter of 7.0 cm an inner dianeter of 6.0 cmand a
hei ght of 6.0 cm The Tefl on piston-268 has the foll ow ng di nensions: an
outer diameter that is 0.02 cmless than the inner dianeter of cyl i nder
266. As shown in Figure 8D, the end of the piston, 268 that €%t t contact
the test séﬁlﬁhtesne'eﬂ%‘dﬂ'éélaﬁscf“b‘ﬁ"@i/ﬁ“ﬁé”°a"%"Be't,‘i’ﬁthﬁ cORtituays cglyma g 'ﬁtt WS cm deep
chanber 29Q.LQ tl$Rsi M. Optional wei ghts (d| ct at ed by the test sanple's
actual dry dianeter) uired to att nfl ppessure of
0.2 psi (1A kpa)‘\smf’ﬁﬂ%%@f”&ﬁ’r'ﬂ%""“t%? "ta ‘zﬁf ”o“l" %"’6{‘1‘%?% 968 and
any Op“Onaésex’oﬁfﬂiﬁt&pénﬂﬁkoﬁiﬂ@b&tttbﬁloffth@dwg&)opéhckﬂﬂbd by the test sanple's
actual di anmeter Wnen be such that a onf rlﬁthpl’ﬁSSUﬁe of 0.2
a

psi is attained aEfy‘i“F ?ﬂ}e‘¥ a%f?gé%?fci?f HptE, %%c‘f’é% 6‘}5’?‘“8}? gnts) are
equi | i brat edsuetthaln@ thrfifierabire bEWBS klas3Arins Replt @Sa bt tdmpemmrechfcss‘tFr@IWe

capillary s on .absor hent, ca aC|t ur f act ant
treated or 9 8?"5%’38“3 4P Spieped rhﬁma 49,%2111%%?&;1:%%2 ls(eﬁlmlp howna§ i s used :
to cover thﬂetg:loﬂaezd ﬁndtouﬁazaodaMB;gvh{Emmakd arlyseSdooptwithra ciyiaing heatbagh t o

m nimze aij destabli Zifs un r enough
to prevent ﬁ FENFELY Pon T&Bn?{asosr‘acga%goﬁ%hgdrﬂer S| dgé 0 w@\e? ﬂ#e?fa%?durl ng

t he experi rituced to the jicksted sass]:fhte‘wﬂ’ﬁepé)nfwﬂﬂ)dpes not contact fhht,fsttltﬂslﬂ aahpl e can be
obt ai ned by p <{]|s Q& (Pr%latgd Rrodgh i gdn@t eﬁufecﬁéhlarTh%hﬁQ?gx thd L@t € from a

st orage abso . usi ng an arc When the menber is a
conponent oémmntlediu@rcbelﬂatesahrtw Itle,lacbth %erﬁ‘?fcﬁ*?é?ﬁ“éz‘l?f) the article must be

removed prior 1t Qodfish hifand llaldd 3P erd bickiald ARSIk BRARGH ofiaANOL De

i sol ated from ot nponents of the article withaut si n|f|c ﬁt
)

altering i thsulétfwwctb‘bl”éa"%fe@ef"°“déﬁ5°I qohanc palaneg gabiliy g‘b’%lpﬁ BRange ©

conponent @ﬁeﬁ%ﬁl %15@9&’%’1&@'@%@1@% 2126Ras QftopCana Siails, whert tHendpciias ahsle etc.) or
where the nenber .i s not onent of an absorbent artlcl e, the t est

sanple is ﬁ't"@‘ﬂf&r”@éfhﬁ?méa dall the

- 54- mat er i al Thé gas fr&Qﬂstlsﬁd:l\hﬁn inbre dersininéRigus BB Riguat SR ine crossrsbitiosdd i on i s
representative of the | Ll r Lot 40of the
test sanpl & %fé%f st 6’%‘355)0 gt"&"“q' fipoggalz ?idrg}ms r"%?lszo]ﬂ )ng}g@k nthgcapam ty)
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frit 202|na e vertical slid
Move the f ulimehownods6p. dhe glss fit202 forher stmmesw%nter(a*emt h%e'ﬂibaﬁ‘é’wf‘rl t is at

the 0 cm generally as 265 (which comprises cylinder 266 and piston 268), which confines the test

sample, shown as 270, and provides a small confining pressure to the test sample. To prevent
excessive evaporation of test liquid from the glass frit disc 260, a Teflon ring shown as 262 is
placed on top of the glass frit disc 260. The Teflon® ring 262 is 0.0127 cm thick (available as
sheet stock from McMasterCarr as # 8569K16 and is cut to size) and is used to cover the frit
disc surface outside of the cylinder 266, and thus minimizes evaporation from the glass frit.
The ring outer diameter and itlner diameter is 7.6 and 6.3 cm, respectively. The inner diameter
of the Teflon® ring 262 is about 2 mm less than the outer diameter of cylinder 266. A Viton®
O-ring (available from McMasterCarr as # AS568A-150 and AS568A-151) 264 is placed on top
of Teflon® ring 262 to seal the space between the inner wall of cylindrical jacketed funnel 250
and Teflon® ring 262, to further ass_i.st in prevention of evaporation. If the O-ring outer

diameter exceeds the inner diameter of cylindrical jacketed funnel 250, the O-ring diameter is



hei ght . ) 2. Set up the apparatus conponents as shown in Figure 8A,

as di scussed above. 3. Place 12 cm di aneter bal ance liquid
reservoir 206_on th% bal ance 207. Pl ace pl astic le‘qu9§/(394§5 over
t hi s bal ance W%%?f“&‘ feservoir 206 and a plastic lid over thé

bal ance box -212 each with small holes to allow the glass tubing 211 to fit
t hr ough. Do not allow the giass tubing to touch the |id 206B of
t he bal ance liquid reservoir or an unstabl e bal ance readi ng

will result gdadcel Refifihe finfie? BB follows2 RO D-fit isl 6 @pen, the necessary/moliit@pOaig 210 i s

closed to tubin ened to ) n uid :
reservoir 20%5ate ?éﬁ/‘i%%g a9‘?'1%1’ BT’@& 's\/ﬁl‘?eﬁ%?%é?ge F’u’g t&?téheéip‘é%c&“tf’%s he "B ¢ est
fluid to ent euall ofthecylmdncaljackdléallﬂngxemnall hxeurfdmisbertpaérp.nce fI uid reservoir 206.

5. The glass frit el ed. and s suethat
the glass frit isAs mglcated ac)}fmde Pvtonasseeﬁ howggen'&ﬂl gzgnc%nl *ng 203

to stopcock Iﬂﬁe&est ahipde atnd lprmgesmmdllchommgm@sure to the test sample AL gReférong @ach t he

glass frit 2 its t Okl ks
this Tygon tgfﬁ ﬁgsc\’/\fsf ? i qU| r'(l)dr?lr | q?ﬁu r eser°\t}%|plsgﬂagﬂcaﬂ Ly268 7.
Attach the Twed lwhtmﬁncesgarﬁ @3veigbt drhveeighesviedt shoven shaf fils tinsiid Disn 268.hdOptopdn

t k . . | 205
SEOPEOCK . e Wi U RLBRRIGLAAE oAl LR I o kS B 1, 20°
tubing 211.) optimaliveight Joiagonfuhingprebsyretdti 8.2 ghidssattained depending on the festsarzle’s dmid

removes all . hfeﬂy?faﬁf'gﬁx% is 8‘#& ussed) bI-.ll)\lvl)t e QJImBQ%k‘?é’E ﬁa%aoﬁﬁstﬁék'i d h g%i hue to

fill until evel exceeds top of ass
Enpty the f urellsiving dimensions: an outgn dmmetn!mf @-0gm, anezmer é‘emmr@éG P emiapgda lneeabt ofg and

inside the fumgl Ttﬁ'ﬁﬂ&@;ﬁitﬁtsmm tﬁ@followmg dimensions: | AHRMEG arRter thEY Rrolo2ng
glass frit 202 and allowing air bubbles to rise and esca

through the @mdpssthap thedng tezeifyhnd&r 266p f¥515hev ip fighe 2Dy ‘E)w et af hetpisth t he

bot t om of 268 that does not contact the test sample is bored to provide a 5.0 cm dlameter by abouP1.8 cm
the gl ass frlt disc 260.) Relevel the frit usin enough | evel that

Cowl i deep oot 0]ty gFae OREOTAL SRES AOPERAGY BB P B EREN g5 ur 1 ace
of gl ass fri tdishetn r&ﬁﬂed to attam a test 8am;3£5(9|f' hing pabsafeSoffor2 psi (1.4 kPd).hén bradrance
of ST 11 0 eniveFenGE OIS P O s S oG SOCTEOT s O Ao 0
t he bal ance |divided byrtbs estvmnpleﬂ()ﬁtualndiamaﬁ (when ddy) etrouldnist fuch das atcmﬂmﬁghe
glass frit 2%¥essure of 0.2 psi is attained. Cylinder 266 and piston 268 (and optional weights) are
equilibrated at 31°C for at least 30 minutes prior to conducting the capillary sorption absorbent
capacity measurement.

A non-surfactant treated or incorporated apertured film (14 cm x 14 cm) (not shown) is
used to cover the glass frit 202 during Capillary Sorption experiments to minimize air
destablization around the sample. Apertures are large enough to prevent condensation from

forming on the underside of the film during the experiment.

Test Sample Preparation
The test sample can be obtained by punching out a 5.4 cm diameter circular-shaped

structure from a storage absorbent member, using an arch punch. When the member is a
component of an absorbent article, other components of the article must be removed prior to
testing. In those situations where the member cannot be isolated from other components of the
article without significantly altering its structure (e.g., density, relative disposition of the
component materials, physical properties of constituent materials, etc.) or where the member is

not a component of an absorbent article, the test sample is prepared by combining all the



The test liquid |l evel indicated by the tubing (which is equivalent to the i
bal ance liquid reservoir level) is 10 mm bel ow the top of the
glass frit disc 260. If this is not the case, either adjust the
anount of | iwielbgh7iga the reservoir or reset the zero PCT/IB99/0q30s51 t i on on
the vertical slide 201. 9. Attach the outlet and inlet ports from
the tenperature bath 208 via tubing-#e the inlet and outl et
ports 202A and 202B, respectively, of the glass frit. Allow the

tenperature of the glass frit disc o 31 C..This can be
measur ed bynaterials that constitute fhe member spck § Ftlt?‘?ﬁ?"‘gﬂ%‘m@ reRe ’i‘tFt"L\Rf BHMPBYE | qui d
and measurl,,ng,egﬁos terrperature after it~ has reached equi librium
‘tenperature. need t it 31
[err]C to allow %Feo‘gy PR t@% g‘§f°f)‘é?‘f‘@?\£‘57dsbﬁf83 '&ai.lj‘?”}age e aéyf°r‘p ’\?%I"‘bsmlb “Mater from
the bath t Qapacity) is the weight dftii 1§t aample prepdred as above under airbientRomlitiphass frit is
equilibrated for 30 m nutes. - Capi Il ary Sorption Paraneters

The fol |l ow ng@m@b&_a conputer programthat will determ ne how | ong the
glass frit r emall nsPla% %%hdrﬂgl sgl?rﬁnoz m a funnel ht)ﬂenlaggnhgcgg'tﬂe v@rm[al ?IQ!E Ré1.0N

sof tware program ‘a I'sS at sonme specl romt he
reservoir of flui (MOVA$he| fmdllel:lmdedofahmpélcaltShée fuphythet theogless \fféillfr atitke Qem g

bal ance, such that, ig (<omputer can read the balance at the end of a known
time interval and C ?cul ate the flowrate (Delta reading/time interval)

bet ween the tesp %@ﬂ%l s o\ﬁEHtsrasleoWh iPEHEROSE 35 Bfculshd soveet hod, the
test sanple is %onsi éfeeag&?ao b?ﬁ%t "equi libri %ﬁf when the flowrate is |ess
than a specifieg, fP'ldéWlJZ aﬁxedxirﬁier%almemqﬁxueskeﬁuﬁhw o the CARARCIOT] \Mack i e

may N0t be 1 cache @AW 18 pats pies Tatdrorion U etkeRN 78 Peached

The tinme interval bbﬁﬁdé/@&{ﬂﬂ&&ddlvﬁ@&mhlsmﬁesseﬂmwdmglass tubmg211'lfhét1hmntier of

readings in the d £c fle t C r menu as
" EQUI LI BRI UM SAMPL °ta$ ?rgaasst’f‘u gr‘heg’rd JQE‘?F as |a%a“%%lb““%'l’ﬁs°}"$? owrate
constant i s speci for @tunstablé Mncyapadlnbamlyrewrapd fn@measmuenagnﬂdEWSEd BRIUM -
CONSTANT" .

The
Equi | i bri um Condt dtapedck 2Mtiscplosd ity tubing 1294 @nd gPea‘Fﬁs?"s&k?S “Wg?lﬁg Elyidm 0. 0001

to 100. 000. restV6ir 2038, hroVib 3 filSd WittStedtRbibf it S5ind8 BiIwered? fluili Rentepyi C. The
tabl e shows: the bal ance readi ng.and Del ta_F] ow cal-cul ated for each Tine
| nt erval . tubing 211, to fi 11 balance ﬂu1d reservoir 206.

5. The glass frit 202 is leveled and secured in place. Also, ensure that the glass frit is
dry.
6. Attach the Tygon® tubing 203 to stopcock 209. (The tubing should be long

enough to reach the glass frit 202 at its highest point of 200 cm with no kinks.) Fill
this Tygon® tubing with test liquid from liquid reservoir 205.

7. Attach the Tygon® tubing 203 to the level glass frit 202 and then open stopcock
209 and stopcock 210 leading from fluid reservoir 205 to the glass frit 202.
(Stopcock 210 should be closed to glass tubing 211.) The test liquid fills the glass
frit 202 and removes all trapped air during filling of the level glass frit. Continue to
fill until the fluid level exceeds the top of the glass frit disc 260. Empty the funnel
and remove all air bubbles in the tubing and inside the funnel. Air bubbles may be
removed by inverting glass frﬁ 202 and allowing air bubbles to rise and escape

through the drain of stopcock 209. (Air bubbles typically collect on the bottom of



Equi | i bri um Sanpl es =3 Equi li brium Constant= .0015

0. 400 [err] 300

0. 200 _ 0. 000

0 V%O 99/47184 10 PCT/IB99/00405
Tinme Interval 55 Ti ne Bal ance

Delta I nt erval Val ue (9) Fl ow (g/ sec)
0 0 1 0. 090

0. 0180 the glass frit disc 260. ) ]I-{elevel the frit usmgq shEP enough level thaplt %pﬂt

8 270 Ooo(z)grgslde the jacketed funnel 250 and onto the sutface of glass frit disc 260. 0 205

0: 0050 0..305 0. 0020

Z 0! 3 ﬁm the glass frit W(b“‘ﬂtﬁ Palance liquid reservoir 206. To do this, takeg piece of

0. 316 0. 0008 gon® tubing of sufficient length and fill it Jvith the test liquid. Place BheZh&in 5
0.0004 Delta Table:, .Tine.lO. . 2 . .

| 8 2| 9 Del'ted ala“?fdiﬂb‘d "Eﬁ”&‘l‘é#‘dl"g'i%g‘e(?ﬂﬁi%’@ tpypasitsien the gless it 920090
0. 0014 0.0014 0. 0014rhe test liquid level indicated by the tubing (which is equivalent to the balance

- 97~ liquid reservoir level) is 10 mm below the top of the glass frit disc 260. If this is

not the case, either adjust the amount of liquid in the reservoir or reset the zero

position on the vertical slide 201.

9. Attach the outlet and inlet ports from the temperature bath 208 via tubing to the
inlet and outlet ports 202A and 202B, respectively, of the glass frit. Allow the
temperature of the glass frit disc 260 to come to 31°C. This can be measured by
partially filling the glass frit with test liquid and measuring its temperature after it
has reached equilibrium temperature. The bath will need to be set a bit higher than
31°C to allow for the dissipation of heat during the travel of water from the bath to
the glass frit.

10. The glass frit is equilibrated for 30 minutes.

Capillary Sorption Parameters

The following describes a computer program that will determine how long the glass frit
remains at each height.

In the capillary sorption software program, a test sample is at some specified height
from the reservoir of fluid. As indicated above, the fluid reservoir is on a balance, such that a
computer can read the balance at the end of a known time interval and calculate the flow rate
(Delta reading/time interval) between the test sample and reservoir. For purposes of this
method, the test sample is considered to be at “equilibrium™ when the flow rate is less than a
specified flow rate for a specified number of consecutive time intervals. It is recognized that
for certain material, actual equilibrium may not be reached when the specified
“EQUILIBRIUM CONSTANT” is reached. The time interval between readings is 5 seconds.

The number of readings in the delta table is specified in the capillary sorption menu as
"EQUILIBRIUM SAMPLES". The maximum number of deltas is 500. The flow rate constant
is specified in the capillary sorption menu as "EQUILIBRIUM CONSTANT".



Delta2 19999 | 9999 10.0150 10.0150 10. 0150 10. 0050 10. 0050 10.Q050

10. 0008 | 0.0008 Delta3 9999 9999 9999 10.0120 10.0120 10.0120 10.0020
10. 0020 10. 0020 0.004 The equilibriumuptake for the above sinplified
exanpl e i s Gy@dskrgaam The following is the code in C pamvpsvgmosused to
determ ne equilibrium uptake: t akedat a. c
int take data (int equil sanples, doufse equilibrium constant) doubl e
delta; static doubl e deltas[500]; /* table to store up to 500 deltas */
for T=0; | cequiThe Samiri. Cftsif grltgrg‘tfnfﬁgffc Bf bramgScfantig fom 00001
/* initialimeos ! values in the delta table to 9999, gm;/sec *1 delta
t abl ei ndex = O0; iz h table to
store the next d%F tf%{]"""/'"géﬁﬁ|Sl"f%’ffq.1?ﬁ31"8|5c“ﬁéllf Pg‘& THEAS ol e %alance

i nitialize rédding akdDeltn Hiowatlenlaei fod dadhr TimeIneaml.not . been reached */ next tine =
cl ock(; /* initialize when to take the next reading
*/ prev_ reading =0. : /* initialize the value of the
previ ous r%;dihb@mfsmeshé bal ance */ while (tequilibriumreached {

/> start Oqum?inllaunl:eonstgrng%ﬂlg'g for equilibrium*/

0400 .
@ 0.300 - ___‘7_.._.—1--:1. == ,
jé 0.200 ;
3 0100 - :
0.000 ;
o b 10
Time Interval
’i‘ime — Balance . Delta
Interval Value (g) Flow (g/sec)
0 0
1 0.090 0.0180
2 0.165 0.0150
3 0.225 0.0120
4 0.270 0.0090
S 0.295 0.0050
6 0.305 0.0020
7 0312 0.0014
8 0.316 0.0008
9 0.318 0.0004
Delta Table:
Time | 0 1 2 3 4 5 6 7 8 9
Deltal |9999 [0.0180 {0.0180 |0.0180 |0.0090 [0.0090 {0.0090 {0.0014 [0.0014 (0.0014




next time += 5000L;
readi ng */ whi | e

(clock() < nexttine),

seconds has e éﬁ@ﬂ Iron1prev readi ng */

/* read the b

val ue;

deltas(delta tabl e_i ndex]

I'n grans */
/* cal cul ate absol ute val ue of fl ow |%

| ast 5 seconds */
/* store current value for next |oop */

/* cal cul ate when to take next
/[* wait until

val ue = get baLgﬂ§§W(§?glng()

delta = fabs(prev val ue

t he tabl e of 8609"

I ncrement pdinter

- 58- PFltaéqé{’%%a

del t as = t he=trombet

current sanples. */

sanpl es; |++)

prev_val ue

= del t a; /* store current delta value in
/9999 [0.968501(8.015810.81501(0.06501.0050 |0.0050 |0.0008 {0.0008 /*
next lnositlion iin taldle */
t%’B?e Pitig:0120 |20120)|0-0L200P-8%p |0.0020 (0400 10-A4unber of
uclita L adall €1l U,
/* eqU|I|br|un1sa Ies speC|f|ed /*
/* reset theThrsaniibium eptakp for e abave gimplificd exampls ig0.3188m way  f/
/* the table always contains the | ast xx I
equilibriumreached - 1; /* set
the flag to Fhrfoleyies istheredein ¢ Ifns%eqs@dateﬁwwequlhbmwmekero i < equil
/* check all the values in the delta table
I f (deltaB[il >= equilibriumconstant)/* if any value is > or to the
x| takedatdyti 1 i bri um reached = 0; ™/ | *

equi | i bri um €onst ant

set the equlibriumflag to O (not at
int take_data({int equil_samples,double equilibrium constant)

{

double delta;
static double deltas[500);
double value;

double prev_value;

clock_t next time;

int i;

equi librium */

/* table to store up to 500 deltas */

for (i=0; i<equil samples; i++)

deltas (i)
9399. gms/sec

delta_ table_index = 0;

next delta */

= 9999.;

*/

equilibrium reached =

not been reached */

next_time = clock();

prev_reading = 0.;

reading from the balance */

while (tequilibrium reached) ({

equilibrium */

next_time += 5000L;

while (clock() < next_ time);

prev reading */

value = get balance_reading() ;

VAl

/*

I*

I*
/t

delta = fabs(prev_value - value) / 5.0;

last 5 geconds */

prev_value = value;
deltas {delta_table_index]

of deltas +/

delta_table_index++;

table */

= delta;

initialize all values in the delta table to

initialize where in the table to store the

initialize flag to indicate equilibxrium has

initialize when to take the next reading */

initialize the value of the previous

/t
/>

/t

[*

/*

/*

start of loop for checking for

calculate when to take next reading */

wait until 5 seconds has elasped from

read the balance in grams */

calculate abgolute value of flow in

store current value for next loop */

store current delta value in the table

increment pointer to next position in



/* go back to the start of the |oop */

-59- Capillary Sorption Paraneters Load Description
(Confining Pressure): 0.2 psi |oad Equi | i brium Sanples (n): 50
Equi | i bri umyeagéaat : 0. 0005 g/ sec Set up Hei ght Vatwessoddbs cm

Fi ni sh Height Value: 0 cm Hydrostati c Head Paraneters: 200, 180,
160, 140, 120, 100, 90, 80, 70, 60, -880, 45, 40,

35, 30, 25,20, 15, 10 5 and 0 cm The capillary sorption
procedure is conduct hei speci fied aboye, 1.1

the order stated™ 6 #eexrf'ea f’ ofg(?’épl © nﬁ'?%;e/r Sorpti onhea JS0r bent
capacity. el e it | S deS| red to deternine caE)eldI | ary sorption

absorbent capaciPf'y*- éatblea”‘ﬂeér“t? cul ar hej ght siivzim ’a“‘ple(:ép"é‘f 35 cm), the
entire series of hydrostatic head pararft B¢ fitst=He %B’Frﬁfaéf &4 n

the order speei fHaday A't hough ‘all these heights are used in performance of
t he capillary sorption test t¢ genaraswagspittirarty 885r%t i on

i sot her ns feoteng stmelBt. Sanpl e, t he present disclosure describes the
st or age absor&enioriverieseg <iya ter ns Of t freset the flag to indicgtegribbritm jr operti es
at specifi eéchei+ghts of 200, 140, 100, 50, 35 and 0 cm Capillary

- Sorption Procaduie; i k)eqholshpidsi hey exper pneadadil setvdpepinogedeterabie?) Make
sure the tepperature bath 208 is on and water is circulating through the
glass frit 202 ;¢ (ae@ibh:f DAlqulidiflcBaSndifd L Sl 9602600, bempeEAt ure is
31[err]C 1uE9sd Lhen.gLass frit 202 at 200 cm suction height. Qpen

st opcocks 209 and zq&iqlbm, conngct,, g e fefd ;quﬁpgumwlsghmtmom ance |iquid

reservoir Zgﬁm opcock 210 is cI osed to |qU| reservoir 205.) d ass
frit 202 i STéquil1brated for 30 ninutes,, A nput the above capillary
sorption par aheters into the conmput er. /53 ‘ose sttC)pco‘ak 269" and 210. 6)

Move gl ass frlt 202 to the set up height, 1 00 cm




7) Place Tefl.on ring 262 on surface of glass frit disc 260. Put Oring 264
on Teflon ring. Pl ace pre-heated cylinder 266 c;)lnce.nt ri cia! I é onzgge
Tefl on( ring. est sanple 270 concentrically in cylinder on
gl ass 1£ri t gi s@)g@%_]&m ace piston 268 into cylinder 266. APy Seral
confining weights are placed into pi stQn chanber 290, if required.

- 60- 8) Cover the glass frit 202 with apertured film 9) The bal ance
reading at this point establishes the zero or tare reading. 10) Move the

glass frit 202 tCapifdPSdition Pdrdhetédpen st opcocks 209 and 210 (stopcock 210 is

closed to fluid reseryoir 20 nd begin .bal.ance and tinme readings.
dass Frit Correcti’d ?Sbrl‘péfﬂ’k@é’lﬁ'}"@cpfesg’&)aﬁ'@)’s' load Since the glass frit
di sc 260 i s a por @gsilibdunuSdniples (n)t $0e gl ass fri tb(282) capi | IOIaryclsorE:iont |
absor ption uptake (bl.ank gorrec t ake) nust be determined and subtracte
to gelto the true t f“lhgré{’r'rnpﬁg%’s pb'f)#bgrg%ecsorption absorption uptake. The glass
frit correction i SeppHbightathef1l00ceach new glass frit used. rI?un t he
capillary sorption, e as.described above, except without test
sanpl e, to obtai n@g:i}%‘?—%@ﬁiﬁ p?‘é’ﬁe (g9). The el apsed time at each specified
hei ght equal s t he HBdwmsthticTiHlead P{radeters: 200, 1E0,dpQr1d0,i100) 106)98, 3GOTO; 61 50,@B, 40, 1)

Move the glass frit 202 to 2 cm abovg5 %35? ﬁg%ck(gtsz%o%ggi I2ilgr?tfa at dt[]i)s
’stopto cl ose

hei ght for 30 mnutes with opén’’s

reservoir 205). The papiligrysomtion mersdukis cohdetealvgin® dlDthe heights specifiell stoee, Tief | on
ring 262 on surfac I ' ' 2 ring, 264 on Teflon

ri ng. Pl ace pre- heg?é;%d%)i | %5{’3*'142%%&%%?1%2%??5 @%”( %rptgﬁ ?Sﬁlg)enfé:?qﬂ%lﬁ’. ﬁg ?‘f’g

Pl ace piston if it p@esitchiogetenpitervapiliarg @eptioPhlsorben papatitybxipaftichlen leighy| ass
frit 202. 4) Qognsslipaeckie 4 difastichelifhelR AESE WRbled i) AN
record bal ance reading an

the order specified. Although all these heights are used in performance of the
capillary sorption test to generate capillary sorption isotherms for a test sample, the
present disclosure describes the storage -absorbent members in terms of their

absorbent properties at specified heights of 200, 140, 100, 50, 35 and 0 cm.

Capillary Sorption Procedure
1) Follow the experimental setup procedure.

2) Make sure the temperature bath 208 is on and water is circulating through the glass frit 202
and that the glass frit disc 260 temperature is 31°C.

3) Position glass frit 202 at 200 cm suction height. Open .stopcocks 209 and 210 to connect
glass frit 202 with the balance liquid reservoir 206. (Stopcock 210 is closed to liquid
reservoir 205.) Glass frit 202 is equilibrated for 30 minutes.

4) Input the above capillary sorption parameters into the computer.
5) Close stopcocks 209 and 210.

6) Move glass frit 202 to the set up height, 100 cm.

7) Place Teflon® ring 262 on surface of glass frit disc 260. Put O-ring 264 on Teflon® ring.
Place pre-heated cylinder 266 concentrically on the Teflon® ring. Place test sample 270
concentrically in cylinder 266 on glass frit disc 260. Place piston 268 into cylinder 266.

Additional confining weights are placed into piston chamber 290, if required.



time for 3.5 hours. Calcul ate Sanpl e Evaporation (g/hr) as follows:

[ bal ance reading at 1 hr - balance reading at 3.5 hr] / 2.5 hr

Even after taking all the above precautions, sone evaporative |loss wll
occur, typi cwbloysrassound 0. 10 gm hr for both the test sanplereTaswotdoe frit
correction. ldeally, the sanple evaporation is neasured for each newy
installed glass frit 202. Cl-6ani ng t he Equi pnent

-61- New Tygon tubing 203 is used when a glass frit 202 is newWy

installed. 3 ass tubin %&4 nd 21 T fluid reservoir 205, and bal ance
liquid resdPvbpEr Bpgassfi ‘@@Wé’ﬁmw Hms006 O orox Bleach in distilled water,
fol | owed by, di ri-n obi tam nation is visible.

tilled ter..ri-nse, L.t mcr | coL
a. Ceani ngg)a eeblafa 5L ax\%(%g?l? PR gtab'hsmm'ezem,&tr?af%tg%gnﬁd of each experi nent

(after the enoved), the glass frit is forward fl ushed
(i.e., test]tof%ﬂﬁwiggfrg??ﬁc} g@;c ‘into the bottomof the glass frit) wth

250 niL testnibﬂépisﬁt EdcRMdo! Al 1280 [FR&cK 14 isaiined B ﬁmyeewfireﬁsﬁmlbe%iﬁst, sanpl e
fromthe gl ass Tk él sca‘i)_ores. th stopcocf<s 209 and 210 open to liquid
reservoir 205balaner a9l imersadingshal ance |iquid reservoir 206, the glass frit is

renoved fromits holder, turned upside down and is rinsed out first with
test |liquid, ﬁbﬁ@@hﬁ%@@ﬂ%ﬁé@ﬂ%&%%etone and test |iquid. During
rinsing, the glass frit St - tilted upside down_ a ringe flujd is
squirted onto tKE°% tégslasg?mseBg%ﬁfaerf’vsrfgﬁ@ﬁf:ﬁ'&g%%?“ E‘ﬂ@ “@P‘i@% SFRUCR di sc.
After rinsiab@rptioheptske Astgnkicorrdct iptaké)anivsbticdiefemisddand absRe:0 foget theguaresth 250 ni
synthetic urine. Ejnally, the glass frit is reinstalled in i hol der and
the frit sdﬁ’f‘&ﬁ gl |S8U’§f"é6".s°”"g°“ uptake. JB‘T” glass f'ﬁ/t?ﬂﬁ’?ﬁ?ﬂ ﬁé""&?’%‘@’f ?‘F{’

per f or mancaew glass frit use@ Rasthé capillapesofptiomproedurerasdesdribedrabovd, except vathéuer each

cl eani ng pr.ocedure and. for. h y 4 Nnst al |Lass. f1d .\ he gl ass
frit set uﬁesgfam(?{et%o%glsni ?%lﬁa(c%%&%%)bfﬁ é‘l‘ 564 tﬁ‘g"uﬁqaggr%“@cﬁi'ﬁ%%"‘ %‘ﬂ’? 1%) t he

| evel ed. gl dssBlankiTimelissc surface (wi-thout Teflon ring, Oring and the

cyl i nder/ pi ston components). The tine it takes for the test fluid level to
drop to 5 nm Etsperation Loss Correction : S

1) Move the glass frit 202 to 2 cm above zero and let it equilibrate at this height for 30

minutes with open stopcocks 209 and 210 (closed to reservoir 205).
2) Close stopcocks 209 and 210.

3) Place Teflon® ring 262 on surface of glass frit disc 260. Put O-ring 264 on Teflon®
ring. Place pre-heated cylinder 266 concentrically on the Teflon® ring. Place piston

268 into cylinder 266. Place apertured film on glass frit 202.

4) Open stopcocks 209 and 210 (closed to reservoir 205) and record balance reading and

time for 3.5 hours. Calculate Sample Evaporation (g/hr) as follows:
[balance reading at 1 hr - balance reading at 3.5 hr} / 2.5 hr

Even after taking all the above precautions, some evaporative loss will occur, typically
around 0.10 gm/hr for both the test sample and the frit correction. Ideally, the sample

evaporation is measured for each newly installed glass frit 202.

Cleaning the Equipment




the glass frit disc surface is recorded. A periodic cleaning nust be
performed if this tinme exceeds 4.5 m nutes. c. Periodic cleaning
Periodically (see nonitoring frit performance, above), the glass I J;S are
cl eaned t hor of§HI%#"¥8 prevent clogging. Rinsing fluids are %FE’?‘F‘P“@& wat er
acetone, 50% Cl orox Bleach[err] in di si%li_l | ed water (to renove bacterial
grom h) and test liquid. C eaning involves renoving the glass fit fromthe
hol der and di sconnecting all tubing. The glass frit is forward fl ushed

(i.e., rinse |iquiNew iT§gdn®lthtaehos &b vsdil wheh B @laB0tit FONiOdewly ifstdlled SCladsribiing Wi t h
: Eg f][l)f i hgﬂﬁg‘ﬁ; éltui'dvx\'nesterr\]roir L bR R AL e T oE b Steara Sith SRA RIS 11
-62- Bleach®th diktilldd satet, | folibwed b distilled watet. rind€) Gf filcrabize t@ntsnination is 3. 250
m distilled er. 4. 100 m 50:50 Corox[err]/distilled water

sol uti on. VISI%®- 250 M distilled water. 6. 250 ml test fluid.

The cl eani ng procedtgléaamjns i§atéic}slfac'r.n(])ern\t/ when glass frit performance is
within the set crft (see above) and when no residue is

observabl e on the fer | I | rformed
successful ly, t heA¥J 1rhlglt§ '?dnglfg%c" B’gj’eﬁrgfﬁ g’?téﬁggtm s;"&ﬁ% %gpgeg%g%g&)’wetglg?ﬁ@%e
conput er i s derwandflushed (ireqestdiguid isrietprdnted dnsnthe bettomepf die glabsctio) avith RS Gmly testuct i on

height in leigﬁih Hom lfﬁﬂfri’l k8ol BOSHS GerhdVe G RITR 1441 sd tfe;ho?rpmﬁ?%%és?}ﬂt A& g From

this data, the capil aﬁé suction absorbent capaci is corrected for
bot h the fri tWithptepreckat? anth2100penso liguid easeryin2fS andglosprto balance liquid reservoir

206, the glass frit is removed from its holder, turned upside down and is rinsed out first with
test liquid, followed by rinses with acetone and test liquid. During rinsing, the glass frit must
be tilted upside down and rinse fluid is squirted onto the test sample contacting surface of the
glass frit disc. After rinsing, the glass frit is forward flushed a second time with 250 ml

synthetic urine. Finally, the glass frit is reinstalled in its holder and the frit surface is leveled.

b. Monitoring glass frit performance

Glass frit performance must be monitored after each cleaning procedure and for each
newly installed glass frit, with the glass frit set up at 0 cm position. 50 ml of test liquid are
poured onto the leveled glass frit disc surface (without Teflon® ring, O-ring and the
cylinder/piston components). The time it takes for the test fluid level to drop to S mm above
the glass frit disc surface is recorded. A periodic cleaning must be performed if this time

exceeds 4.5 minutes.

¢. Periodic cleaning

Periodically (see monitoring frit performance, above), the glass frits are cleaned
thoroughly to prevent clogging. Rinsing fluids are distilled water, acetone, 50% Clorox
Bleach® in distilled water (to remove bacterial growth) and test liquid. Cleaning involves
removing the glass frit from the holder and disconnecting all tubing. The glass frit is forward
flushed (i.e., rinse liquid is introduced into the bottom of the glass frit) with the frit upside

down with the appropriate fluids and amounts in the following order:



cal cul ated. Al'so, based on the capillary suction absorbent capacity at O
cm the capillary absorption efficiency can be calculated at the specified
hei ghts. In addition, the initial effective uptake rate at 200 cmis

cal cul at ed. wosgouilsgank Correct Uptake PCT/IB99/00405

Bl ank Time(s)* Sanple Evap.(g / hr) Bl ank Correct Uptake (g) = Blank
Upt ake(g) - 3600(s / hr) -62Capi | | ary Suction Absorbent Capacity
(" CSAC") = Sanple Uptake(g)- Sanple Tinme (s)*Sanple
Evap (g/hr) 3600s/ hr Initial Effective Uptake Rate at
28_00 ?:mgl_"IEUR)' ' ' | EUR (g/g/hr) = CSAC at 200 cm (g/Q)

anpl e Tinme 00 ¢ Reporti ng :

- 63- 5@ lr‘?i“ﬁh"ﬁﬁ‘%‘f ™2 measurenents should be taken for each test
sanpl e and ttbe akq averaged at each height to calculate capillary

rS]OI’}rZ])tI on]c absor rﬁ’ capaC| ty for a given storage absorbent nenber or a given .
i gh surface i B. Vertical Hang Sorption Height (VHS
The Verti cal f% @?‘g{dﬁg"nﬂml ght ("VHSH') test is gffec'!toed by selgecti(ng :)

strip of foam %o;ﬁ%b%@?h?oxb?dﬁh&vﬂawml&ﬁm y at least 60 cm) with a width of

typi cal ly about cm e strip is hung in a chamber thernostatted to 3
1[err] C usi ngs 840 ptistifedStpend the strip. The bottomof the strip is
imrersed in the test fluid, also at 31[err]C. The test fluid is preferably
synt hetic urinegasoapsgfiiied in U S. Patent No. 5,599, 335 (CGoldnan et al.)
i ssued February 4, 1997, the disclosure of which is incorporated by

ref erence her ei The dRaging fprod@luret i eatisfesdry fwhen glassiftil perfookancepis within the set

criteria of fluid flow (see above) and when no residue is observable on the glass frit disc

surface. If cleaning can not be performed successfully, the frit must be replaced.

Calculations

The computer is set up to provide a report consisting of the capillary suction :height in
cm, time, and the uptake in grams at each specified height. From this data, the capillary suction
absorbent capacity, whic_h is corrected for both the frit uptake and the evaporation loss, can be
calculated. Also, based on the capillar.y' suction absorbent capacity at 0 cm, the capillary
absorption efficiency can be cal.culate.d at the specified héights. In addition, the initial effective

ubtake rate at 200 cm is calculated.

Blank Correct Uptake

Blank Time(s)* Sample Evap.(g / hr)
Blank Correct Uptake (g) = Blank Uptake(g) - 3600(s/ hr)

Capillary Suction Absorbent Capacity (‘CSAC™)

Senle i Sﬁn;ieTm(s;;nS:r;:equz (g/kr)_'Hank

Dry Weight of Saple(g)

CACg/g) =

Initia! Effective Uptake Rate at 200 cm (“IEUR™)

IEUR (g/g/hr) = CSAC at200 cm (g/g)
' Sample Time at 200 cm (s)

Reporting




the strip and reach an equilibrium point where no further w cking occurs.
The test fluid my be dyed to facilitate determ nation of the equilibri um
point. Care nust be taken to prevent evaporation fromthe sa Ieb g

encasing it WOMPA™8 gl ass tube wherein the gl ass does not Fgﬂﬁ? PYL

sanpl e, and keeping the sanple tube s%t ably capped. The tine required to
reach equilibriummay vary for the matérials of this invention, and range
fromabout 24 to 96 hr., or nore. When no perceptible change in the height

of the wi cking flnindmhﬁmqmaﬁaaadenwﬁ@rsh@mlbm fRedatiOfst saﬁpxé baidthé bgtakeS
assuned to have been ac t est tr| 0({)ermved fromthe

test chamber aviaeel #gpeh }Flﬁg'avc?f‘lﬂ“‘%ti 5?1’8?9’ W@’t'f"hébsP ﬁﬂt(‘] t HEY Fora8fhe
Strip i's cut absdibent defbdtidt £giednihiphSurfide dreNgdtdtiaBnd each sectl on is wei ghed.

For convenience, the initial sections bel ow about 50% of the fully expanded
hei ght nmay be cuB. i Venicald¢latg Srmstioh HaiphtdWVHSH) i nches (5.1 cnm) in length. These
wei ghts are divided by the oven dry weight of the foamto conpute the
capacity (g/g) at Thehéertical HangsSorption Rieightof VESIE') testineffectgir apkleging la sirip of's

d ted & th

ey ght s at iyt enmoE o RE ARAL A n YRS b iin op BpERRARE 1 5 e, | 0€

hei ght i n cmstipdérhengdan ghamberth@mestatiedioddiCG wsmgehpsmpem’sthqs gtipi Thedottom afhe
foam A 1YP! GRlarf tfined mm&agﬁgangosn $1. Yhitel: HiaI0pheelally ikiREd s, X TBY

be any val ue r epr oduci nmeasur e ach |eve at X = 90%
within the expé'r:sp@?éen &FS. tﬂ‘ﬁ?mi Ne-eh¥99335 (Galdmyin| ¢t ab) issusd iFsbryary 4, 4P, 8i | | ed

in the art t'&%&lo&xﬂ'&‘wﬁlcﬂ@s‘:ﬁco%ka@d by 8dftenct RESin. n@@eranJe't}{e R%RMRSHN Wik vphape of
the curve obtained in a plo capacity vs. height. The_single point

however ser véhs sip apd 15pch@p F‘E’&l""b‘B PRIt fereig st Wigking qspury. Hibe festfnid maY behe

present i nvenyddon. facilitate determmatlon of the equilibrium point. Care must be taken to prevent - 64-
VII. Representative Exanple

| e
Exanpl e 1:  cvaporation from the Sampéz 8- by Encatiegit Withie 2 glassiiehe Whersis theaiass dags A
Mbcr OL i bers rt%mh the sardpé, &neke%ﬁﬂ% ﬂwdﬁﬁﬂ? wibe suikblp lggipedt:) aphel tineelr Hquiled to :gmﬁ ]
absor bent nmenbe r|5| rogel -form ng absorbent p r ig
surface area“gt @g ;}?‘b‘g‘{ s‘f"(g F?ﬂse’ﬂveﬂg‘?“n@’da{%?m@ﬁg°'¥gﬁ‘ﬁgﬁ " Focess
for increasechoie rWheh yio amhpsltle chahgtnmthe heigiaof thatvicking divid is cbeemed ater @ dburai r

deposition process order Lﬁ nstpuct, such a hydrogel -form ng
peno equl xbnum 1sassumedto ave be ac Jeve
absor bent pol'y contar n er ic approaches a honogeneous

di stribution of alﬁhmmetnp lSp@fthqéfrom metttseclginhssvxﬂncm@ dvolderpressing thx fluidhe

fol l owi ng prqgh 'ﬁ1e sﬁ#bé)c\.w QﬂO sectxéhsq# igk%iégncpgac}ﬁs&%roﬁ 5?\3&@?&'31“&300

(avail abl e from asu rican ) )
Arlington Helcgﬁwmencmlhe leitld@ccam#lamabow ﬁthvfr!heﬁxliar expanded igightiminy ke c@lointo  Paper

;r:sgln?laglgg gss&:'h%ﬂs%t arfh fchdd r('!?i l:m) 1%gtﬂ Nghele \Qelgltsqre cglnaéﬁ)y@eq\'gl dcri' Q@ﬁht
of the foam to compute the capacity (g/g) at the various heights of the foam. A graph such as is

depicted in Figure 5 can be developed by charting the capacities vs. the heights at which the
sections were taken. The VHSH height at X % is the height in cm where X% of the 0 cm
capacity (or FAC) is retained in the foam. A typical value of importance is the VHSH at 90%.
In principle, X may be any value. The most reproducible measure for VHSH is achieved at X =
90% within the experience of the inventors. It will be obvious to one skilled in the art that this
single point value does not fully express the shape of the curve obtained in a plot of capacity vs.
height. The single point however serves as a practical point of comparison for the foams of the

present invention.



FI BERS, Code 108, 110 Bul k" from Manville Sales Corp., Denver, Co.) are %
conbined in an expl osion resistant 3-gallon Comercial grade Warner bl ender
wi th approxi mately 500 nL of 3A al cohol (95% et hanol, 5% net hanol), or

| sopr opanol ,wovysusai | ar |iquids which will not degrade norcakesen®0s nto t he
structure or conposition of the involved polyners. By reference to |iquids
which will not absorb into the strucétre or conposition of the involved
hydrogel s, it is meant that such liquids will absorb into the structure or
conposition only to an pnsignificant extent of |ess than about 5 grams of
the liquid ‘ﬂér%qiﬁ-ﬁﬁ%%‘-'e—tﬁg‘l&ﬁvol ved hydrogel - form ng absorbent pol yner "
(about 5 g/g, by weight). The m-xt ugxam ?élstl rred on | ow speed for
approximately 5 mn. The mxture |s—p08'r€d_|nto a6in x 6 in. "Paper
Formati on Box" w th aStod@e Absotbei\Meami i pssMidrafiberd abl e from Appl et on
Mg. Dv., Productive Solutions, Inc. Neenah W ) at the bottom of the
upper port i on offhis hexargle rrgscribay Bdvigh F_apqltaﬁydschlehbsp@e%r@ﬂw{ comprisi’gut 8 i n.
above the g ion. A
paddl e i ug&g&&‘ fo%fnga@ﬁl‘gér& b?ﬁ?%ﬂﬁ%@#g‘%@mw ngJs ﬁﬁ%&sg&rﬁfﬁginggr i on
box bef or e wet endifermingpragess fas increpsed dangity and stﬁﬁ@ﬁéerswabw qvpfeomsptignHdirwi re and

liquid is diaidmee pfRRLE! Yint Sa&NS Laroﬁst.actteam grm.égaw&mng%s&&nt B&lyh&r M ng
Wi re. The scteen |s renopved fromt For mat i on box" ull ed across a

vacuum sourcertaifisg membgshich éﬂPfqa%%P‘g}“%@}ea“sldi'Séfﬁ’i“EP“ %ﬁ@F%i’F’P‘(W\%’a"t"b‘hél rodry

over ni ght i gls8mARTAbEGRIBL, th@@dmbain@waeedare@hemmant (such as DRI ERITE, Sigm
Chem Co. t Louis, MO 63178 t 0_ensur r ft ure tent. Once

dry, the absor bénmixsnplt-0 ol ASAR 2340 f@"&%btéhtlép SP‘?ﬁ?ﬁb R % 5‘ iary of

- ﬁS- o ﬁf&merréan&cﬂioﬂ@o@%lrlhd@d)h iHeghts, Shﬁﬂﬁﬁv&labld(ﬁbhigﬁne iPRoc@f &mapmmmed fr (r)\m
t he menber for asur nt q r n abs acj The

capil l ary SOPHURSHOPEGKERH “bcf“ théhst ﬁ‘? zgépiﬁgﬁr%‘ﬁ’t {;%aélcbqp %l ct ed

gr aphi cal | YFIBERS;iOgdy #089110 Bulk" from Manv:lle Sales Corp., Denver, Co.) are combined in an Exanpl e

2: ratio a H PE
A) H PE PPN RYS48h 55l R Commgd dSi%éﬁg’Edfﬁfn‘gﬂh@éﬁ’%gf g?fs%ﬁ @%’q{ and
pot assi um B sledhblad96% (tBeelgI% areﬁlalml)s oulsopsopainel, G7dmildr tligpids Uhlcwlbm‘ Th| S
provi des t%gﬁ@etn% T"Q‘Q@ﬁ‘?" id Itn%&ﬂ?e‘bpcohago&’tﬁ:‘ﬁ@ﬁh@m@ol%&%iyﬂxﬂx‘?uﬁy REAGESs for

forming a mononer _conbi'nati on conpri sjng

distilled dioidnyhigenitleetabserb intwthel storche 95 epmRopiontfdhesirvabeg bydReels.dt §r ene)

(2640 9). Zn&hdbidt REhYiquidChill Aldb W@Qstﬂﬂ:mre%i@arh@ﬁﬁﬂ@dﬂl?kﬂdn&ﬁfgﬁﬁfﬁm (960 g)
i s added a diglycerol nonool eate emnul sifier § of% , dltaIIo di et hyl
(

ammoni um ey ofdess fhap @bqui § grams 4 dherhiqnid rep ‘“ﬁ?l"edﬂ?@m 6‘1"%’& oI

monool eat e 4Bkombetd pdigfier (BHou 8 E€ by weight). The mixture is stirred on low speed for

approximately 5 min. The mixture is poured into a 6 in. X 6 in. "Paper Formation Box" with an

80 mesh Nylon Forming Wire (available from Appleton Mfg. Div., Productive Solutions, Inc.,
Neenah, W1 ) at the bottom of the upper portion of the. Formation Box. Liquid level is brought
to about 8 in. above the screen with addition of 3A alcohol, or appropriate solution. A paddle is
used to mix the solution thoroughly in the top of the Formation box before liquid evacuation. A
valve is opened below the forming wire and liquid is drained rapidly to ensure a uniform
deposition on the forming wire. The screen is removed from the "Formation box", pulled
across a vacuum source for removal of loosely held liquid, and allowed to air dry overnight in a
desiccator containing a desiccant (such as DRIERITE, Sigma Chem. Co., St. Louis, MO 63178)
to ensure uniform moisture content. Once dry, the absorbent member is removed from the -

forming screen.



Products; Brabrand, Denmark) conprises approximately 81% di gl ycer ol

nonool eate, 1% other diglycerol nonoesters, 3% polyols, and 15% ot her

pol ygl ycerol esters, inparts a mnimm oil Jwater interfacial tension value
of approxi mat WOPY87184 qyne/ cmand has an oil/water critical BGHPERYP%N
concentration of approximately 2.8 W%, After m xing, this conbination of
materials is allowed to settle overnight. No visible residue is fornmed and
all of the mxture is withdrawn and used as the oil phase in a continuous

process for form pgsa &h RELADWAIShBDES structure is aﬁﬁpﬁfnaﬁee ﬁ&ﬁ &8¢ Endafbet M6 O |
phase (25C) and water phase are fed nani c Xi.ng

[err
appar at us. THSPYEGRAE ﬁ‘?"ﬂ&""oﬁg’“’f‘?fbabéﬂh"d‘l ??Z?EF“%’[ F@’a“r‘?ﬁ‘ lF'PS S‘E’B “diﬂ‘hiﬂ’i‘ ﬁhex. ng
appar at us i s sRfipt SYRbenbieilRaRdepidteddrdphBallyliEigtied. The pin inpeller
conprises a cylindrical shaft of about 36.5 cmin length with a di aneter of
about 2.9 cm The shaft holds 6 rovvs Bfample?s, 3 rows having 33 pins and 3
rows having 34 pins, each, of tthe |e S 2 ch IH@%I di sposed at an
angle of 120 to each oth posed at 60[err] to
its neighboring | gyel 3 e evel separated by 0.03 nm each having a
di aneter of 0.5 g‘}(extenJFﬁevargcr%QF\A/ardly fromthe central axis of the shaft
to a length of 2. 3, omoud Bid HdddPBsl38 kgl g E@h@%ﬁ%eﬁmfaﬁ (¥ A digalless! cove
whi ch fornms the dynam c m Xi ng appar at u§ have a cl earance of
1.5 nmm from tith&8idrs of mﬁertﬂésmy\rldeadwem@mp@ﬁm to be used in a gontinuguy pressest i on of
the effluent il HiPEMYfaN ¢ M xing apparatus is withdrawn and enters a
recircul ation zone, as shown in the Figure of co-pending U S. Patent
appl i cati on Seri alf® ABOPQUEF ONpimtiep, °°¥‘P'l'5éft$ distilpdeiminyibenzene (1286 diyipylbenzsner aj s,

the di scl osungq . 6%’@{h9hstj/r§ne) (2640 g), 2-ethylhexyl acry]ate (4400 ﬁ), and hexanedxoldlacrylate
- 66- i ncor por at ed Qé%‘ihre erence her ei n.

recircul ati of?%9cHds pdded, o fighycrrel WP’WSP‘“E)GF‘PF'@FF (450 ﬁhé“‘tﬂ‘?’("r‘?‘“ﬁw rﬂn"l?f““'t“he oi |
and wat er phmﬁ Suffiite B0 AT iduQint76£(20 ¥)) e Qighcerbliihn3Mhe: emulsifier (Grmb@edst atl c

el o o e BE e Seomiyl) somnees BRrriir ey 17 SE ser mpatites 1% olifr + o

facilitate deltglycebymeﬁoeithe Wéljﬁdl@lﬁnd 05% lathedpolygy@erdiS@cbrsf ﬂﬁpaﬂtlﬁlnﬂgimum

tionally an itio rov
Y essure 1o RUMERE inHRBel iR vy oo o Bptht SQeBb e fF oR oo BrRdy |
(2.5 cm pi peggrigdtian mmtamnxﬁrappmmwas ®aer , Aferroixing, G, cofbitetion3629KS3) .
gﬂgsgogﬁhns\gt@& ﬁgs @B\g tgféérﬁé?wm%})g?]{’}oaﬂﬁgé ?e%*d? ﬁ?c%m%’fand%n loL ﬁﬁ'xt%ﬁsh oi |
dynami ¢ m Xi rvgthérpmmwasﬂlevémaedntaemmhwogv\pra:ress fpﬁomuwﬂl’ﬁmwewm ll1ing the
appar atus conpl et o i I©r0l: i
pﬁgse and 3 (r)rp3 cg%%é{aa(t:e wat ergf\,\ﬁlﬂj£ %ﬁ%ﬁasgldié epaJd Mtér?ﬂa%é%arsgﬁs%ze?qﬁg i's
filled, agitaypagrc mixingagewptysn waeug@iym&m of the %@bmewt{eﬁﬂ&lhéhel dypasi¢ Bxingur ni ng
at 1750 RPM aa rdt®Gh Eﬁﬁblvég byPHleans oSG Amptlled THalph Rpetith ithpridl £&/i&5kcal ThE

flow rate of e water phase is then steadily increased to a rate of 151.3
cc/ sec over éhalf; qf@b%pﬁ gdmd!‘ length with a diameter of about 2.9 cm. The shaft holds 6 rows of

pins, 3 rows having 33 pins and 3 rows having 34 pins, each of the three pins at each level

“E

disposed at an angle of 120° to each other, with the next level down disposed at 60° to its
neighboring level with each level separated by 0.03 mm, each having a diameter of 0.5 cm
extending outwardly from the central axis of the shaft to a length of 2.3 cm. The pin impeller is
mounted in a cylindrical sleeve which forms the dynamic mixing apparatus, and the pins have a
clearance of 1.5 mm from the walls of the cylindrical sleeve.

A minor portion of the effluent exiting the dynamic mixing apparatus is withdrawn and
enters a recirculation zone, as shown in the Figure of co-pending U.S. Patent application Serial
No. 08/716,510, filed September 17, 1996 by DesMarais, the disclosure of which is



about 1 min., and the oil phase flowrate is reduced to 3.03 g/sec over a

time period of about 3 min. The recirculation rate is steadily increased to
about 150 cclsec during the latter tinme period. The back pressure created

by the dynarvsowuonse and static mixers at this point is abectasb®@esPS| (137
kPa), which represents the total pressure drop of the system The Waukesha
punp (Model 30) speed is then steadi-fy decreased to a yield a recirculation
rate of about 75 ccl/sec. B) Pol yneri zati on of HI PE The

H PE flow ng fromthe static mx t this paint is collected in_ a round
pol yet hyl erfecotpgmted by rfpence hesoing ﬂ'ﬁ '“&‘“ 'Kr%‘[“g Qﬁdc“’lrﬁ‘(ﬁﬁ“’f‘ ffone "S‘T'“%ﬂ’ﬁn) hi gh,
Wi th renmovahhe psitieies theBat}pdiitioetha off pid Wigr plias flenstieatchoitie dymmitd mingakes. A
pi pe-1like ponethyI ene insert 12.5in. (31.8 cm in dianeter at its base is
firmy affi®d to the center of the base and is 12.5 in. (31.8 cn) high.
The HI PE-cont ai The@atit tiiver EIAST Ilmmneé Model t0OeRT2Y RS 11t cdémeetd with a 651 €Srgm)C for 18
hours to effe pol rization r he..f o oam
Washi ng an dm }”Tg hose 1s moun te%.ri} Qun s%lejarme éorh}lnsgg{lqcl mlxer to facﬂltr%e%él(ljvc ng t he
curing tubshe &rﬁlﬂsldnaarthdadevtchusedﬁm auting) DptionsBy elruaddltmmletatrqahasew(ue@rmal ni ng
di ssol ved enul ele I t [ tor)
%‘g%&n o&% l{nht% k\%\%ﬁh%}{ ééﬂeﬁ She mgggﬂagsga%i ’ml)?epgan bgla i

about 48- 5P NDNOMET S. e foam i s
sliced (2.5 cm) pipe, 12 element mixer (McMaster—Caxr, Aurora, OH Model 3529K53). - 67- with a

shar pr eci pr ocatl.wgo ﬁn‘é’d ml)aggeadd h&rc!?lg% t g @( L@)rlg fﬁed]@iﬁ'l 6lpm§esan(‘l4 7 mT)
i n thickness. These sheets are then su to conpression in a series of
2 porous niwater phassat @ gatic oH& partaivater ipd ax ml mmecibmagv%&mslagpafaéﬁ isventedfe resi dual

wat er phas gllgp o %Q:Ecapé wl'l:llg %lling %‘aﬁﬁmﬁ@ Cahhpldpety. | |11 Slow Bates dhetg iR aiel7.59f t he

pol yneri zed materi al his point, the sheets are then resaturated with a
1. 5% Cadl [a’*i@tﬂ”aﬁela@#ﬁ%“@ﬁ%‘?}’@” are squeezed in a series of 3 porous

nip rolls equi pRre Ké hlpad@s sbddp tsqnﬁd,vag&a%n rhRgsH |ﬁﬂi&td9ﬁh'&m@1iux€\'bﬁlﬁ tdX. The
CaCli[err] content of the foamis. between 8 and L#e f oam
remai ns corfﬁ‘P%i@%‘E@‘“éﬁ 1750 RRM 2pd regifeulfion ’élt’eg&“ T‘ﬁl‘??(ﬁ%gg‘“ 3 chpo ke §o¥21 i n.
(0. 053 cm .ratd bethé Raen phise idthdin sebhdilydnckdased itd a fafof AF1BUc/sdcboviraiting:. peSadodf dr yi ng
reduces the,noi sture.conte o.ut s zed
material . APOY AN B ﬁ}e oilp Hase b%vérrﬁ %] gg?"se&g?r e&\%seg@(ﬁggg%g%ﬂgﬂ%g&ﬁ 3

"t hi n- af t ermidr ylhe geeirculation rate is steadily increased to about 150 ce/sec durmg the latter Hpanpl e 3:

period. The back pressure created by the dynamic zone and static mixers at this point is about
19.9 PSI (137 kPa), which represents the total pressure drop of the system. The Waukesha
pump (Model 30) speed is then steadily decreased to a yield a recirculation rate of about 75

cc/sec.

B) Polymerization of HIPE

The HIPE flowing from the static mixer at this point is collected in a round
polyethylene tui), 40 in. (102 cm) in diameter and 12.5 in. (31.8 cm) high, with removable
sides, much like a springform pan used in cooking cakes. A pipe-like polyethylene insert 12.5
in. (31.8 cm) in diameter at its.base is firmly affixed to the center of the base and is 12.5 in.
(31.8 cm) high. The HIPE-containing tubs are kept in a room maintained at 65° C for 18 hours

to effect polymerization and form the foam.

C) Foam Washing and Dewatering

The cured HIPE foam is removed from the curing tubs. The foam at this point has
residual water phase (containing dissolved emulsifiers, electrolyte, initiator residues, and

initiator) about 48-52 times (48-52X) the weight of polymerized monomers. The foam is sliced



Preparation of H gh Surface Area Foam froma H PE A) H PE
Prepar ati on The water and oil phase streans to be used in a
continuous process, for formng a H PE enul sion is prepared i to
Exanpl e 1. Se%?%?{déwétrearrs of the oil phase (25C) and wat e%%gﬁé%gﬂ&s
(53-55[err]C) are fed to a dynam ¢ m xjpng apparatus as detailed in Exanple
1. Once the apparatus set-up is filled, agitation is begun in the
dynamic mxer, with the inpeller turning at 1700 RPM and recircul ation is
begun at a r avith aharp biprocatihg CH4 BigdR. intd BiReth Whish b 108 8D Inclich ¢ T\min in thiblars. | S

then steadily,increased to rate of 151.3 ccl.se¢,over a tine periog of
about 1 min. ,Thﬁ?‘?cfg"teﬁemo‘f'?“ sﬁﬁ&% P PSP, asse?eé(?g%88’%%“‘%?%‘%“6’?@ %Acwg}{/er a
time period ofacuboutichyradusily rdduee the eesidwal wvatet phaser catitentiof the tfeaendiolapout Acimeased t o
about 150 cc/ dur.i he latter ti dod. Th ack pressure created
by the dynam G<SunHealar BE Rt iE, AT B fhenEis Bt FR9H08 S 736
kPa), which raeh$%e0bsolutin 4t 60°¢l, apersqesszixidn alisajes of 3 péreussystolisrequipped Willukesha
punp speed is_t [ e 0 il i rcul.at | I of
Bbout 75 cor Sapuiatlo EWaRA Ik cRtH: BABGH 4k 1 AAch) Spfind e Tt #blstllalelhd, o
flowng fromtte static mixer at this point is collected and cured into a
pol yneric foam as iled.] I . : .

X &, THEdRl it ok LR el i nip st  thickness of about D21 i, 0457,
foamis renowvasd. fThe feamhis teenrdrind) in aibfor atiee 16 bems. aBuch rdngorsidyees thasnoiseud dual
wat er phase (&aakad folt-H 5 SpWSH BB mirbEheriat! SEhsBbHE S fia dhbedd 8

resi dues, and&?ﬁtﬁ atogt?)) a.bogt 1253_*—04%%'? r?%sﬁ%?%?w{sﬁem\?\glrgﬁt o%

pol ymeri zed risnudipeable apdh &hingBerdrgngsl i ced with a sharp reciprocating saw

bl ade into sheets which are 0.185 inches Q4.7 nmm in thickness. These
sheets are then subjected to conpresst :a series of 2 porous nip rolls
equi pped with vacuum whi c ra%ua Yy Leduc l.tpe rfasi _ wat er phase

content of the foamto abotf®E PR-267=t he pol yneri zed

material. At this Roi ng;gﬁé];}ee sggnets are then resaturated with a 1.5%

CaCl [err] solution”at ., are squeezed in a series of 3 porous nip

|1 i d wt : [
cadi [err] ontent i VEELATLA Bl MBI o BOARFin Bl Ehus oo O i » W
remai ns conprewdsics inprepared; deording i Example ¢ Sapardwd gtepressef the oihblper (29°@2ed i n.
(0.071 cm . TPGefpRABHESsIBEMe fH ttiyhdiintxilgAbparitdl deldfledAExampieot!CN dryi ng

reduces the noisture . . o .
Once the apparatus set-up is filled, agitation is begun in the dynamic mixer, with the

impeller turning at 1700 RPM and recirculation is begun at a rate of about 30 cc/sec. The flow
rate of the water phase is then steadily increased to a rate of 151.3 cc/sec over a time period of
about 1 min., and the oil phase flow rate is reduced to 3.36 g/sec over a time period of about 3
min. The recirculation rate is steadily increased to about 150 cc/sec during the latter time
period. The back pressure created by the dynamic zone and static mixers at this point is about
19.7 PSI {136 kPa), which represents the total pressure drop of the system. The Waukesha

pump speed is then steadily decreased to a yield a recirculation rate of about 75 ce/sec.

B) Polymerization of HIPE

The HIPE flowing from the static mixer at this point is collected and cured into a
polymeric foam as detailed in Example 1.



content to about 9-17 % by weight of polynerized material. At this point,
the foam sheets are very drapeable and "thin-after-drying".

Exanpl e 4: Preparation of Hi gh Surface Area Foam from
a H PE wooeydgs H PE Preparation The wat er paraB®icbsophase
streans to be used in a continuous process for formng a H PE enulsion is
prepared according to Exanple 1. Sep#Bate streans of the oil phase
(25[err]C) and water phase (53[err]-55[err]C) are fed to a dynam c m Xxi ng

apparatus as det |Ie in anpl - Once the apparatus set-up is
filled, agitatl ABMWmeer vviththeirrpellerturning
at 1750 RPM and xecir of t The
flow rate of thefhvva e%ﬁluﬁéa%g'g 1§ %pﬁ?&%ﬁd% n%}t‘ﬁbérgggggH a s _[?0? tfehgsof 151.3
cc/ sec over regidial matep@hasodcoofamatgomsolyedrpmulwﬁqﬂdelqctndytg,l lmtphamldmtsowdr ate is
reduced to t ul ation
ate s st oy bl Pl it TTuP GRS Kiolmalollel T AR iELL T

peri od. Thewwacﬂlawﬁmw@g@mélawnbthehevw avg; 185 mhve(‘ammktnablﬂ@eiﬁa xers at
this point Tl&s@@lgéfstaré-ﬁier?sueﬁ{:gecﬁ%%gm fon i &&QQBE&EHH ﬁ)llgFlﬁ iph&i ith Pressure

drop of the system np spee I's then steadi decreased to a
yiel d a recvacoun whiftogradualieredsice élbwldu#SVa@tP@Wment of the foam to about 6 times

- 69- (6X) 7)Y we1ght%?¥h¥ rﬁ@lﬂn&%& Dite® Htﬁgpomt the sheets ﬂ@thkﬁ R §ttfritQiVW1&g from
the static mxer “this point is collected and cured |nto a. pol yneric foam

as detailedat ﬁ%ésaé;h;ﬂobnqn at 60°C., are squgezed in g sefies Glad ROTPIY MRl TRARRPE Yithy

The cured HREqf 93WalespHaSIBaMe of 40NN TheCHC1)ebnlehtd$ the Tdam i€ MaMEeRS afdni s poi nt .
has residual water phase (containing dissolved enulsifiers, electrolyte,

initiator r¥¥®dues, and initiat or) about 38-42 times (38- 42X) t he wei ght of
pol yneri zed nONOYKe fdam rdthdinsicompredsad after tﬁﬂﬁhahilﬁ 1 athickha&s §f ab&s 0.p280R.0. b'ng s aw

bl ade into s ich ar 185 .1 n thickness.
sheets are f en‘h&fﬁ‘]"btst‘g"d' f"(?gé f°é§‘§?“gﬁG g’ﬂ“’% g@‘ J@gngo'i’d"fesptgf Bﬁgtuhl p roI s
equi pped wi tdmemacammmm %rbyg\migdmlpblymermm:weﬁahmfrths pautathe fmmeheeshese

content of the fo " s (6X) the weight of the polynerized
mat eri al . A‘fer”'n 0| nttﬁl?l %(1;' ts are then resaturated with a 1.5%
CaCl [err] solutlon at 60[err]C ar @y pzed in a series of 3 porous nip

rolls equipped with vacuumto a watér p ase content._of about 4X. The
Cadl [err] content of th&rpaatieniobHizh Surssedma Fesn from o HIPE

A) HIPE Preparatio;

The water and oil phase streams to bé used in a continuous process for forming a HIPE

emulsion is prepéred according to Exémple 1. Separate streams of the oil phase (25°C) and
| wéter phase (53°-55°C) are fed to a dynamic mixing apparatus as detailed. in Example 1.

Once the apparatus.set-up is filled, agitation is begun in the dynamic mixer, with the
impeller turning at 1750 RPM and recirculation is begun at a rate of about 30 cc/sec. The flow
rate of the water phase is then steadily increased to a rate of 151.3 cc/sec over a time period of
about 1 min., and the oil phase flow rate is reduced to 3.78 g/sec over a time period of about 3
min. The recirculation rate is steadily increased to about 150 cc/sec during the latter time
period. The back pressure created by the dynamic zone and static mixers at this point is about
18.7 PSI (129 kPa), which réprésents the total pressure drop of the system. The Waukesha

| pump speed is then steadily decreased to a yield a recirculation rate of about 75 cc/sec.




10% . The foamrenmains conpressed after the final nip at a thickness
of about 0.028 in. (0.072 cm. The foamis then dried in air for about 16
hours. Such dr reduces the noisture content to about 9-17 % by wei ght
of polynmeri zeﬁ% tal. At this poi nt, the foam sheets are 9’8?'3‘7’9’ 4f’;{speabl e
and "t hin- after-dry| ng". Exanpl e
5: St orage Absorbent Menber Corrprl sing Hi gh Surface Area Polyneric
Foam Mat eri al Thi s exanpl e descri bes a high capillary suction
absor bent nenber BpPnPrEcHinefzaiMOsreNEs - f or mi ng absor bent pol ymer and the high
suction polyneric foam material prepared according to Exanple 3. In order
to construct a hy’dteolgle‘E flogving fivgn ehle SO @riter poOthisn@int doailledtedi and coedries awhi ch

approaches a_rel ati.vel (o] eous ,di stribution of absorbent polynmer and
pol ymeric foRMY™FISEHY Idoﬁigﬁgleﬁlpxraog Edure is fol | owed. 10g of air
dried polyneric fgam ( Hg to Exanple 3 above) is placed in a
bl ender (CEterlze{?ﬁ i ﬂ BOLAL lEed wthal.25 liter jar, into

which 1 liter of 2% &?Jd%t*ﬁ‘f&m mént;lﬁeéﬁwme%nh@&bpem feinagteﬂ;s n{ s

ensuring that all of the foammaterial 1s subnerged, the blend
agitated on risidual|wateri mhose (containing dissolved) lemplsifiers eleastobytrel dnitigier 'teﬁ@f?s, and

addi ti onal |'y ;agdrpl6d 38432 m@s GEEBYH e w%egm df’ﬁglyfn&‘izeémgﬁﬁ:ersﬂ?ﬁe fo&‘zﬁ il sfiggt
slurry is then transferred to a Buchner funnel (Coors USA nodel 60283)

lined with a“ﬁhﬁéﬁ'aﬂ% @mocatl%ﬁwd&qdmcéthtmchﬁre 185 inches (4.7 mm) in thickness.

-70- Tl ui dhée bHea k% thbh dbnjRed id&mpﬁebs%nsamaérﬁs of Dor&d ! r8lls| egu B;tkerenﬁover ed
with a rubber nenbrane an vacuum S agpl I ed (approxj mat el y nmHg) to

dewat er the YaHPPahich epdiglly gagtcede msyidwalwaey ppsy gentent of the fomrmeahg firges; g
retur nfed t \%h 60 Wi sithe joBimerad nfiteSipIe A% aﬁls pgmt finel shédtsaug thehl reqatirafedtwi@n
"Liquify’ | ar,_an ase are inyerted a returned to upri
severalti mod g G Siuln oGP R et ik G5 SRS PRAPIR U B8 f ol s,
The di sper sedamam £wite phise content of dsdue4X. UTHE@aChrebitenn bf thofoath s tetweerefishdt hen

t he foam part gl es are conbined with hydrogel -form ng absorbent polymer

(ASAP 2300, a{b 'l abl e from Chendal Corporation of Palantine, IL; also
avai | abl e fr om Th&heHpactemningcofpresded affeo the fid piprat Ahickmesd of ghouM.628 3n. (1071

G nei G | . _ i e
nombgencous. SiindreFRBAYAEE aikth AARFURRCRUGR, (HBYRElng SpHE A Hefls,
vei ght, hi gh centent tepbows P Yplat Weight plpofyowerized material. ATitfds podinti the feany sheets prei on

i sotherm forek i Se5f Qb Un-aR7 QhREAL Merber is depicted graphically in
Figure 9.

Example 5:

Storage Absorbent Member Comprising High Surface Area Polymeric Foam Material

This example describes a high capillary suction absorbent member comprising
hydrogel-forming absorbent polymer and the high suction polymeric foam material prepared
according to Example 3. In order to construct a hydrogel-forming absorbent polymer
containing member which approaches a relatively homogeneous distribution of absorbent
polymer and polymeric foam, the following procedure is followed.

10 g of air dried polymeric foam (prepared according to Example 3 above) is placed in
a blender (Osterizer model 848-36L) equipped with a 1.25 liter jar, into which 1 liter of 2%
calcium chloride solution has been placed. After ensuring that all of the foam material is
submerged, the blender is agitated on the ‘Liquify’ (high setting) for 10 seconds and then
additionally agitated on the ‘Grate’ setting for 5 sec. The resultant slurry is then transferred to a
Buchner funnel (Coors USA model 6§0283) lined with a paper towel. Approximately 500 ml of



Exanpl e 6: St orage Absorbent Menber Conprising H gh, Surface
Area Fibrets Thi s exanpl e describes a high capillary suction

absor bent nenber conprising hydrogel -form ng absorbent polymer and high
surface areaydhbdmredss. Hi gh surface area fibrets, avail abl ectamymddeechst

Cel anese Corp. (Charlotte, NC) as cellul ose acetate Fibrets, are conbined
w th hydrogel -form ng absorbent pol y#r (ASAP 2300, avail able from Chendal
Corporation of Palantine, IL; also avai | able from The Procter & Ganble Co.,

Paper Technol.ogy Di vision, nci : . 1o prov t or age absor bent
menber consfd lsﬁﬁelxﬁmweﬁﬁﬂ%?&ﬁé'a & eesﬁ‘tﬁqp_%fs t;:'ﬁ?‘) yer \ﬁ}e‘? E‘fe' mabrare

hydr ogel - f oin@ividgur @ dppied (paxinfdty S0y muelghd dewhiebthe samnple toawe:ght'blﬁéo wapil l ary

sorption is ther m for this storage absorbent rrenber i's depi cted

gr aphi cal | y°4&2%; gure 9. Exanpl e
St or ag erhAbﬁmd)Brrbtun‘HBhbear drizdbhapder garragd HispenseGwith dlecaghation soiny mer i ¢

Foam Mat er i . e ) I on
absor bent ni‘?ﬂ'fg’f %hélﬁﬁhreﬂ%rlann%g g’gr"gelg% 5 %%e%(?%g%a@ %Ekbsg@eﬁ] lnln ytrxrg%blﬁ%d t he
hi gh suct i othe goiplerve appooxineely individeal partighese Fhe disbersesicromple Fﬁghetndlrﬁxledwlld@' 3. In |
order to copstr 3 menber !
whi ch appr L escoédlﬁ%qw?c{tg%%e {?gwrgﬂ%%gez 58 fs%tggr‘l” %’?éo f a sggr&lla%ﬁt pol ymer !
and pol yner poiynfeo ¢aSAR Z@Opﬁve@mfﬂm Ehflﬂbw Capdration ofiBalantine, IL also available :
- 71 ffeop,gas}f &y bférd .fawrxeﬁﬁab%sﬁ,oi@sm (d:mcmetr ?ﬁ-lgaﬁcpﬁfvfhe'}g to

Exanple 3 a Hove l'aced 1 n a bl ender terizer 8-36L) equi pped

With a 1. 25stérageaabsorbgnt menghet Canpipting oia|hpwesenq9fls blendcaf] i?/mhar oeishsr hydeogelol ut i on

has been plg B ,,l;ggh R @“ a8da pbl fcqam_naterl al is submerged,
t he bl ender |sggapﬁn;ae%end%on tylh h @{ljlsf il (ﬁlp Eﬂer

set i ng) for seconds and
t hen additi onal I5pe #gpillaly eqrrgen t‘%‘?@eme%It this %‘%‘ﬁe Fl‘§° %e"ébérc s $T'P esul t ant
slurry is tQgshichilyinsfgreded to a Buchner funnel (Coor s ‘USA nodel 60283)
lined with a paper towel. Approximately 500 ml of fluid is freely drained
fromthe sanple. The sanple is thenEs m&ad with a rubber nmenbrane and

lied I . . le t
acuum > S0l | e (PR KRS ol bPs SRS bl SaPl e 1o 3

This example describes a “high caplllary suction absorbent member comprising

om l'lSl

hydrogel -forming absorbent polymer and h1gh surface area fibrets. High surface area fibrets,
available from Hoechst Celanese Corp. (Charlotte, NC) as cellulose acetate Fibrets®, are
combined with hydrogel-forming absorbent polymer (ASAP 2300, available from Chemdal
Corporation of Palantine, IL; also ava_i]alﬂe from The Procter & Gamble Co., Paper Technology
Division, Cincinnati, OH), to provide a storage absorbent member consisting of a homogeneous
blend of 50%, by weight, hydrogel-forming polymer and 50%, by weight, ﬁbrets.

The capillary sorptimi isotherm for this storage absorbent member is depicted

' gfaphically in Figure 9.

Example 7:
Storage Absorbent Member Comprising High Sdrface Area Polymeric Foam Material

This example describes a high capillary suction absorbent member comprising
hydrogel-forming absorbent polymer and the high suction polymeric foam material prepared
according to Example 3. In order to construct a hydrogel-forming absorbent polymer
containing member which approaches a relatively homogeneous distribution of absorbent

polymer and polymeric foam, the procedure below is followed.



The sanple is. returned to a dry blender jar and di spersed with the
agitation set on 'Liquify' while the jar and base are inverted and returned
to upright several tines to disperse the sanple to approxinately individual
particles. Th&"UP&3Blsed sanple is then air dried under ambiPSRABYOAWFt i ons
and then the foam particles are conbi nzd wi th a m xed-bed ion-exchange

hydr ogel - f ormi ng absorbent pol yner (de %ribed bel ow), to provide a storage
absorbent nenber consisting of a honmpgeneous bl end of 60% by weight,

hydr ogel - form ng m@gumrdra %ﬁ;lﬁﬂeﬁc f6i¥h maccchﬂt%;'to%*ﬁr;)ﬁg?a%QQS ﬂsﬂem?“ C

f oam ratlon 0 he Mxe ed | on change Absor’bent Pol yne

(i) Cation- E>?c‘ﬂ°£ Osterizsy B ﬁ&%mlppeq?w%aﬂ% ﬂ'tfmaafmte:r“@wl liwed 2% ~
Pol yacrylic aglidm chloride somohoﬁpg&ﬂwai )Af&f ifsbrinl rkhﬁdanp&* tHEEdadh! thsterBEiid 1S

h db I 45 ac mononer_ (Al drich Chem cal
?%nt gzlt ;Ieog KYEEPB%? @g blf?‘g %r %I‘r{%fdoﬂ‘hﬁ% ‘qi'%géb'léﬁ)seq‘%) forci0essepndnend ten r esin

kettle. 7.2 gnanmn;f agh%ddﬁ&hd’fﬁl‘a&i’leé@mxfg&&*%b@mhéﬁbs\ﬂéht@[uh?Iihtﬁﬂ%s&?«ledm
cat al og nurrb rans

and 0

2,2' - Azobi s( d!i'ﬁ’i {)%:%rﬁgﬁé)’mgqﬁwb'g??%%d@ai?mﬁl Al%’f”“ﬂ’ﬁ‘ﬁ‘r‘é‘épo pbafo7) are
di ssol ved i n fR@5O freplypdrsinaf frova the sangpde] FRdaple & théiiﬁ:o@@d’dw'lth?a ﬂBHeﬂmeﬁB\ﬁltéer ![ n
the resin kett The . s ion| th nitroge or nutes to
renove di ssol™V v&ev B 5P w##?%pr?xems]? E@tr'?‘f’g"g:‘m ® ‘{gﬁ t@"‘e%“g]ﬁ t%W‘%’H‘lg} 2feut i on
is heated at 64@famsr] C for 16 hours. The resul tant gel is al ljo:;ved élo
" & vacuum oven 4P il PR A0RE SRR el Bafed M VRl S evea
t hrough a U. SLiguify? @hilethh jag hm/*@squ mgerude eturretl Itd uprightcbitesl imbondigpsneous| y

crossli nked .
g TN A R s, Pt oot s

Crossl i nked PBPiget|cryditios prd then the anm Perttigley 4rg P@mhmvé Wlmzmxglrlumnsﬁclﬁﬁ%
sol ution (N th&&oé%ﬂﬁ:%ﬁing Qﬁomnkmymemsmbe&&% W oto +r9ﬁdé1+wégf‘g[§ ﬁ:% t@.ﬁ

wei ghted in a 2000 glass ja | ene gl yco TQ gr ans
of 50% sol ut °BHis{ing ‘ﬁf‘l"&'ﬁ%e‘ﬁghﬁ té"a?ld /% bt&?lahto'gdmﬂﬁ@mmgm ymzl()inQ)‘O%,sbydl | ut ed

Wi th 20 gr amsveisht, Bighturdadeqsta pallfiricansh, added to the pol yal |yl anine sol ution.
The m xture is stirred at roomtenperature for approxinmately two m nutes

bef ore bei ng plAxkeparationof/heMaid Be€TonFxchande Absirbat BimebO[ er r] C over ni ght .

The resultant gel is broken into pieces approxi mately 5 mMmin dianmeter and

dried under high ﬁf@#ﬂﬁi&h&@ﬁggo%})%}yﬂey P?epar ion o%'Ctroslexl(eed P(glyacryhc%r"'t 'y

crosslinked pol ya am ne
A homogeneously crosslinked polyacrylic acid is synthesized by placing 450 grams of

acrylic acid monomer (Aldrich Chemical Co., catalog number 14,723-0; lot number 15930CS)
in a clean 4000 mL resin kettle. 7.2 grams of N,N’-methylenebisacrylamide (Aldrich Chemical
Co., catalog number 14,607-2; lot number 04511DR) and 0.85 grams of 2,2’-Azobis(2-
amidinopropane) dihydrochloride (Wako, lot number P2197) are dissolved in 2050 grams of
water and added to the acrylic acid monomer in the resin kettle. The solution is sparged with
nitrogen for 15 minutes to remove dissolved oxygen. The resin kettle is then sealed and the
solution is heated at 40°C for 16 hours.

The resultant gel is allowed to cool and then broken into pieces approximately 1 cm in
diameter and dried in a vacoum oven at 55°C for 60 hours. The sample is ground and sieved
through a U.S.A. 20 mesh sieve using a Wiley Mill to obtain homogeneously crosslinked
polyacrylic acid.



exchange absorbent pol yner which is stored under a dry atnosphere.

(ii1) M xed-Bed |Ion-Exchange Absorbent Pol yner The crosslinked

pol yal I yl ami ne ani on-exchange absorbent polyner is ground and sieved. A
particle sizZgdgamhi on i s collected which passes through achipdedeaosSeri es
Standard 25 nesh sieve, but not through a U S.-A. Series Standard 70 nmesh
sieve (i.e. afraction with particles-in the range of approximtely 200 to
700 microns in dianeter). Approxi mately 125 grans of the sieved
crosslinked pol yacrylic acid (200 to 700 m crons _di anet ed) cation-exchange
absor bent pol ynti ApipgExchangg AbsegbensPolymer -Freperatipnof Grostlinked Befyallylagipe| y| ani ne
ani on- exchange absgr bent E)ol ynmer _are m xed t%l%gt her so as to di Stl’l bute the

particles of eatdy! YpRing A 239 sramef 202 santign QYRR P B HR TRkxe: apag. lotrhj 5
m xture coaaﬁﬂesws’zs) ummﬁdlne@mwm@m&mnmyawycbwycmieﬁmm gleﬂpoa tion

used in the ent, nber of the nt .. EX I tional

i nf or mat i oﬁ E‘gﬂ’ @gﬁ’ﬁlb&?@ﬂ“ﬁ 0-;catalgp nymbse, Egl}%%rﬁﬁdg“w%%'bﬁ}g i cation
Serial No. dlstllled water angd added @aheldalyallylalinekoidfonbPhelriktdre isfs'tirraia.trobiB&G Case 7432 -
titled "ABSORBENT .POLYNVER QOVPOSI Tl HAVI NG HL GH PTI CAPACI TI ES
UNDER AN ABBPFEH®HeRReyest ?”\&W‘Bﬁesﬁg”pbf‘@%%ﬁg P ‘i"’%&‘f?vﬁ‘bg:t ed herein by

r ef er ence. approximatelyl60C ow@pight.ary sorption isotherm for this storage

absor bent manbef‘}ﬁ 1€s lgagtg%zg %%kg'nrnqtghlegeas‘la}la I1nr1]at|:I ggﬁen%ame er and ed under

73 P ary €l sor Aber conpri sing
(i) an os nbigh vacaiys dq'rtaemmmptpl&ﬁérhalbk}o ﬂelﬂlydxghtymmfslaﬂ(cd p@yaﬂﬂmbmmpol yner ;
and (ii) aeﬂh%.g rﬁ&?ﬁﬁg%?@mﬁ}?@%ﬁﬁ?“dg héiﬂBsﬁ!f?J?é' ic polyneric foam 2.

The storage a ent arac eri.zed in that the high

surface area mylwggargeglgnmagmsm%pgl particles, the foamparticles
preferably haV| ng a dry particle size of less than 1000 m crons or a nmass

medi an dry par tTxel osskinked g&lymtamgnanm-emhaﬁge%s@mt BOPmer Br@omd apd further
characterized . in that

th rom 8% ferably 15 to
85% nore ﬁﬁ‘@ﬁef\aﬁweéﬁe f‘ 6°“s'e%°°%f§f=3§5tsﬁ PyRess é"r’i‘f“géf’&f%g i FPB%?“““’SP Sthe hi gh

surface ar meshpizke/ BEmhotchrbWphmU.S.A. Series Standard 70 mesh sieve (i.e. a fraction with particles

in the range of approximately 200 to 700 microns in diameter).

Approximately 125 grams of the sieved crosslinked polyacrylic acid (200 to 700
microns diameter) cation-exchange absorbent po]ymgr and 125 grams of the sieved crosslinked
polyallylamine anion-exchange absorbent p(_)lymer are mixed together so as to distribute the
particles of each type of polymer evenly thronghout the mixture. This mixture comprises a
mixed-bed ion-exchange absorbent polymer composit'ior.x used in the étorage absorbent member
of the present Example. Additional information on such compositioris is disclosed in U.S.
Patent Application Serial No. - , filed March 1, 1999 by Hird, et al. (P&G Case
7432 - titled “ABSORBENT POLYMER COMPOSIﬂONé HAVING HIGH SORPTION CAPACITIES
UNDER AN APPLIED PRESSURE”), which was previously incorporated herein by reference.

The capillary sorption isotherm for this storage absorbent member is depicted

graphically in Figure 9.




3. The storage absorbent nenber of Claim1 or 2, characterized in that
the high surface area polyneric foamhas a capillary suction specific
surface area of at least 3 n2/g, preferably from3 r’r{err]/lgcrto 30
nerr]/g, nor¥OPYEI¥rably from4 nferr]/g to 17 n2/g. 4. FCTREMS o age
absor bent nmenber of any of Cains 1-3, characterized in that the high
surface area polyneric foamexhibits a f&sistance to conapression defl ection

(RTCD) such that a confining pressure of 5.1 kPa produc ' “M“ﬁm
2 to 10% pr@l"jaer,a Ly 2 to 5% conpression of the polyrreai mﬁmum\ [ as
been sat ur at ¥8RitFRAME¥ oo absorbent capacity with syntheti G utind havihg a
surface tension of 6515 dynes/cm 5 The storage absorbent nenber of

any of d ai 1-4, . characteri.zed in that the high surface area.pol ymeric
foam has. an Lqu I BT GRRERFHURT trreek ebsoin megPecrBpaG (5 opoRetout o

| east 60 cm prpfeablg raakydyogélifaring GibsotbeBtOpalyiner; and.(ii) a hikhhsutfice caqi dpeseefledsuct i on
st or age absoﬁ?fonltﬁic”%?ber' ic(:)orrpri sing (i) discrete osnotic absorbents,
preferably pe?' c} 23 %‘Fn%y%w‘ogel -form ng absorbent polyner, and (ii)

di screte high surface area hydrophilic fibers; characterized in that the

storage absog.beﬁtng%mpagg absOfbEHt iﬁﬁ?er%% ClafiR'S CondtRetbrizddVin L e niYR' sBiBce Qlea t NE
menber, of the high sufface area T1bers.

74 7. Thalynerio foayy soradrises ftparnartivien s fornf patticlss prefbrabli bavingtaairy pagtitleisize t hat
the menber  CQaipk uafiioft mRASSr 2Ha U] Y Bhhite he bRMeer S frickils Aialgh viel ot
of the menber, of the high surtace area fibers. 8. e storage

absor bent nemisems,afd fBfther phagctorized inthat the member pamprijes from d tto 8% prifesablysiditd ace

area fibers gieg 56l GrhAlf IO $052 bY AAPWGEAD Bt Hb Rl ofHhe igh Tyblco blRer S,
fibrillated ce’lg’l uf}o?e acet at e fi%e?sf, an ma)r(tur esbth%%o?@hr%. 28 The
st or age absopdlepsricfeember of any of Caims 6-8 characterized in that the

hi gh surface
3. The storage absorbent member of Claim 1 or 2, characterized in that the high surface
area, polymeric foam has a capillary suction specific surface area of at least 3 m2/g, preferably
from 3 mzlg t0 30 m2/g, more preferably from 4 m2/gto 17 m?/g.

4, The storage absorbent member of any of Claims -3, characterized in that the high
surface area polymeric foam exhibits a resistance to compression deflection (RTCD) such that a
confining pressure of 5.1 kPa produces a strain of from 2 to 10%, preferably 2 to 5%,
compression of the polymeric foam when it has been saturated to its free absorbent capacity with
synthetic urine having a surface tension of 6545 dynes/em,

5. The storage absorbent member of any of Claims 1-4, characterized in that the high
surface area polymeric foam has an equilibrium 90% vertical hang sorption height (VHSH) of at
Ieast 60 cm, preferably from 60 to 90 em.

6. A high capillary suction storage absorbent member comprising (i) discrete osmotic
absorbents, preferably particles of hydrogel-forming absorbent polymer; and (ii) discrete high
surface area hydrophilic fibers; characterized in that the storage absorbent member comprises at
least 25%, by total weight of the member, of the high surface area fibers.



area fibers have one or nore of the—+feHowing: a) a capillary
sorption absorbent capacity at a Mt of 35 cmof at least 5 gig;

b) a capillary sorption absorbent ﬂ,{“‘,}m‘m’ml ght ;)f 5(5[)r cm ;)(L_ a’:]t I e?st
apaci t ypet/sastoésght o

4 glg; wo oofayisa capillary sor u _
100 cmof at least 2 g/g; d) a capi'll&ry* sorption absorbent
capacity at a height of 140 cmof at lgast 1 g/g; or e) a capillary

sorption absorbent capacity at a height of 200 cmof at least 1 g/g. 10.
A high capillary suction storage absorbent nenber conprising (i) osnotic
absor bent s, 7. pr efTht afrhge absotbgnt megbdr of Claim daradisizedio tiat hohgmber comprigs §ti i ) a

di screte high rface,.area material, ch ' | age
absor bent n@ﬁ&)@ > W%émglﬁéﬁgrst%né?ﬂey ‘%‘?“Yeﬁg{‘?&te?‘{%&?&f h@m‘gﬂ‘&h&g&a ﬁge(?{':api Il ary
sorption absorbent capacity at a height of 100 cmof at least 4 g/g;

b) a capi '4.6”yﬁgwsgeg&o@%m&%@m%wmm?muhes;{gh;u%e%aa. of at

| east 4 g/ g, or c) —a capllTary sorption absorbent capacity at a
hei ght of 2@@rscm wsiected frone fster@p gougisting of plass micmifibers; tibrilated callplase prstate nenber
of Claim 105};%@%@9&74%&%&” that the storage absorbent nenber has one or
nore of the 1Tollow ng: a) a capillary sorption absorbent capacity
at a height of 100 cmof at |east 6 g/g, preferably at |east 8

g/ g, nore pgef ergblyr, AlbdofRm methber Of dly ofi kit 6-FRhaPacfiRfl G tRR Y higd surface
| east 17 g/Q; b) a catgelI@Ilar_y sorption absorbent capacity at a

hei ght of 1ate fibers bave gne of merg of Qying: | preferably at least 7 g/g,
more pref erabl y 9t , Lagfsd sohftiod iitorbs bahcitfBaheiphtof 57 liryt 1k gyt |

14 g/ g; or c) a capillary sorption absgrbent capacity at a hei ght
of 200 cm of at D ex@pl '%FYW‘P“ab5°'be““’apa°‘tyataB'F‘é‘f‘éf%{’rﬂ'_‘&Pfé'tleﬁ“e“aﬁéﬁ? 6 g/g, nore
p/r eferably at | ps{ caBillg Sorptivh bbsbrbéiPéapadity Gifaeightloy 108temlofatddast 2 g/g; 5 1%h
a/g. he

. . . . 5
storage absor ber? Ry s‘ﬁ?“°ﬂf‘§?’ﬁ?“iﬁ?"?ﬁ‘w?ﬁahﬁ'ﬁ\'}i%b“oﬁm@gﬁilﬁtélﬂzg’ Lorpti on
absor bent capacie) ya @bilidry Bsptiph hbsorben capanitp it aticight @O0 cih'f a1lgst 1 g/gl 3. The
storage absorbent menber of any of Clains 10-12 characterized in that the
hi gh surface area nmaterial is selected fromthe group consisting of high
surface arem.fi kehigh capillaiyghction stbragecabsarizat wensher eopipfising, (Dhosuletisphsdrbents,pol yneri c

foam and- rr]‘)réfterglgl)? 3 ligfé}ggreﬁ&fnﬁh-g.absori:cnt polymer;' and (ii) a discrete high surface area material
characterized in that the storage ébsbfbépt member has one or more of the following:
a) a capillary sorption absorbent capacity at a height of 100 cm of at least 4 g/g;
b) a capillary sorption absorbent capacity at a height of 140 cm of at least 4 g/g; or
¢) a capillary sorption abéorbent_ capacity at a height of 200 cm of at least 3 g/g.

11. The storage absorbent member of Claim 10 characterized in that the storage absorbent
member has one or more of the following: _ _ _
a) a capiliar_j sorptidh absorbent capacity at a height of 100 em of at icast 6 glg,
preferably ét léast 8 g/g, more preferably at least 12 g/g, still more preferably at
least 17 g/g;
b) a capillary sorption absorbent capacity at a height of 140 cm of at least 5 g/g,
preferably at least 7 g/g, more preferably at least 10 g/g, still more preferably at least
14 g/g; or
c¢) a capillary sorption absorbent capacity at a height of 200 cm of at least 4 g/g,
preferably at ieast 6 g/g, more preferably at least 8 g/g, still more preferably at least

11g/g.



14. The absorbent menber of C aim 13 characterized in that the high

surface area material has o | ow ng: a) a capillary
sorption absorbent capaci ty”mmmnglmﬂmﬂmoo cmof at |east %‘f??’l b
b) a capillarY98#He! on absorbeht 'capacisty*at a height of 1XBT 8'% %t

| east | gig; or c) a capillary sorption absorbent capacity at a

hei ght of 200 cmof at least 1 g/g. 1575 The storage absorbent nenber of
any of Clainms 1-14 having an initial effective uptake rate at 200 cm of at

| east 3 g/g/hr, preferably of at least 4 g/g/hr, nore preferably at |east 8
g/ g/ hr. 16. A high capillary suction storage absorbent nenber

conpri si ng an2osnbd sorage absotbent imempr ef Claind10yord 1 hpwvipog@billivg sofiptiap ablsstentent

pol ymer, and a discret I~ah r.f rea material, the nenber having a
capillary sorcﬁ‘falc N abs F%Je()%f"o?%ﬁ?%iclsﬁat a height of 0 cmof at |east 15

g/ g and having one or nore of the foll ow ng: (a) a capillary absorption
ef ficiency at,,a hej of 0 C f | . 2500 pﬁgggggp‘i t

40% nore pre1 'erag*'gga clag%lbs entégg%%er &Ianfﬁfég‘mc%glgi)]lzl ary a so%p@tﬁ%&

ef ficiency atsurfachaicymateridfl iS@lecterd fém the gravp SonsBO of |high fsunfasb lsea dibers, achigh

50% nore pr { Gan @-9{ bsorption
efficiency a?gg&ﬁ%%???ﬁ%#l&g@h?ﬁ\}gﬁgm%ewéast% ) lbe%g‘?%?fgbl y at | east

70% nore preferably at | east 85% 17. A high capillary suction storage

absor bent nenher qﬂg?;' | 118 ARSRkDa thntﬂ | '
W rra ,sa’rtﬁ ngﬁarr@dé er B¢ rl+ aryeggk?%u?tﬁ%ﬁégbsor lent

surface area nmate | aving a capi
capacity at daherimprofge fflowingiof at | east 15 g/ g and having a nedi um

absorption height ana@ﬁillir?&ﬂtiox;;@s&mntcapacityataheightofloocmofatleastZ 2;
76 preferably at least 40 cm nore preferably of at least 50 Cm nore

preferably at |ea¥ @playsomniion phsorhent apasiteptahgihtof 10 cmofiatleastd@/msms 18,
An absorbent arti¢j e QIR sodtiodatisbtBenblaichPR 2SR GPRIO em! Ve RNGE: 1Qfg. any Of

Clainms 1-17.
15. The storage absorbent member of any of Claims 1-14 having an initial effective uptake
rate at 200 cm of at least 3 g/g/hr, preferably of at least 4 g/g/hr, more preferably at least 8
g/g/hr,

16. A high capillary suction storage absorbent member comprising an osmotic absorbent,
preferably a hydrogel-forming absorbent polymer, and a discrete high surface area materiat, the
member having a capillary sorption absorbent capacity at a height of 0 cm of at least 15 g/g and
having one or more of the following:
(a) a capillary absorption efficiency at a height of 100 cm of at least 25%, preferably at least
40%, more preferably at least 60%;
(b) a capillary absorption efficiency at a height of 50 cm of at Jeast 30%, preferably at least
50%, more preferably at least 70%;
(c) a capillary absorption efficiency at a height of 35 cm of at least 50%, preferably at least
70%, more preferably at least 85%.

17. A high capillary suction storage absorbent member comprising an osmotic absorbent and
a discrete high surface area material, the member having a capillary sorption absorbent capacity
at a height of 0 cm of at least 15 g/g and having a medium absorption height of at least 35 cm,



19. A nethod of form ng an absorbent nenber conprising the steps of

a) provi ding an osnotic absorbent, preferably a hydrogel -form ng
absor bent pol yner; b) provi di ng high surface area fibers,
preferably glgsmrigacro fibers; c) form ng a suppemspaacof the

osnoti c absorbent and the high surface area fibers in a liquid, wherein the
liquid is incapable of being absorbed {9 a significant extent by said
osnoti c absorbent, preferably in an anount no greater than 5g/g, or wherein
the liquid is selected fromthe group consisting of al cohol and

i sopr opanol preferably at least@) cm, mazOprerbrmably of at et S50 triore pedfaablyloe Rebst 200cknhistdh sur f ace
area fibers in the lsuﬁj etn]%on, preferably by m xing; e) r enovi ng
the |iquid PPEREERRY UESR2™n to thereby forma dry structure of uniform
noi sture content conprising the osnotic absorbent and high surface area

fibers. 18.  Anabsorbent article comprising the storage absorbent member of any of Claims 1-17.

19. A method of forming an absorbent member comprising the steps of:

a) providing an osmotic absorbent, preferably a hydrogel-forming absorbent

' polymer; '

b) providing high surface area fibers, preferably glass micro fibers;

c) forming a suspension of the osmotic absorbent and the high surface area fibers in
a liquid, wherein the liquid is incﬁpable of being absorbed toa significant extent by said osmotic
absorbent, preferably in an amount no greater than 5g/g, or wherein the liquid is selected from the -
group consisting of alcohol and isopropanol; -

d) combining the osmotic absorbent and high surface area fibers in the suspension_,
preferably by mixing; ' I

)] removing the liquid from the suspension to thereby form a dry structure of
uniform moisture content c<.>mprising the osmotic absorbent and high surface area fibers.

AN



