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field of the invention The present invention relates to fluid
handl i ng nenbers exhi biting inproved quhid handl i ng properties, which
make them particularly useful in hygienic absorbent articles such as
baby diapers, training pants, adult incontinence articles, fem nine
hygi ene articles, which can be used for receiving with |iquid bodi |y

di schar geLIQUIDIDISTRIBUTIONMATERIAISSWITH IMEROVED DISTRIB UAIGN. BROPERTIES UNDERISIE-SATURATION
Background / Prior art In the general field of disposable
absorbent articles and structures, materials exhi biting specific fluid
di stribution properties are well known. Such materials becane nore and

nmore relevant with the introducti oidierBi fildofihesstion = materials,

al so call ed Absor%ent Cel | n teﬂ—l_s'—o'r_—r_ab—“b—ﬁt mat er i ag or,
shortly superabsof BErPregANEIN &5‘ BPJ\%@SS(F’M QQf'GP"%QQfﬁl?Pg‘ ing dmproved
flgl df SUChf aSIlquildnlhaang dprdwm@slhmehfmk&hlthmgmam?ulaﬂ? aseful |n hygienic
reduction o u NSROr an cur en, suh- opti ans

and/ or subopti %?o‘&?ﬁ" 'i'F%s sucha%lg Q%ﬁyogl?@e n aHHQﬂoREH 'o%ﬁgh F‘@P@PP%'ace
to as "gel - bl caRicles, femmlnel hyglenléoartlcles whmhpban be used) forureceivingrwith Higuid
super absor bent I | n.
critical concen{’a'ag]la%'ra\!qg%:]#| S St ronW‘I"(‘&"d?'ee Ing’ g#ﬁﬁ?vsbpﬁﬁff%%lgrgé

t he superabsorbent material, should not be exceeded in order to not

Cast nunber ﬁif'ag“ybifutQﬁra“”be”tsﬁ‘* ound | Prior art ™" 7, 0 a separ al of
fanct i onal | ty . sIbHegensal elf Pt iRpasabie, Apsortent auticles and stuctifes, grafesiats
or materials, bmnbalrfgospegironmm ﬂismmainralpmndﬂesoam vrelb ldrmwmnSadgeﬁatenals
ach| sition an e

Sahanc ng - BEGAmE. Mdrs 4 te rBRyant, Wit st TatrRbciciy! S b ‘aBlorbent
Initially, themaletiaiseaisotcaliedrAbsatbent iGalling Materigis of superabsorbentrmaterials or
cores and o ShGHR “ﬁ:ﬁ Bufbely vitilh do, i‘? i 2850 ngﬁem"?”aﬁ“&"s
applied to al sﬂ"' s sucly, agiing, fﬁﬁlﬂ? ¥ %Ptﬁ‘htfa% gven feductipn of
343 941 (Rei si figid ®ansporfican occut, WhenO&sb-oftiaiat designs and/or suboptimal materials

are employed, and phenomena often referred to as "gel-blocking" take place. For
example, in structures. where the superabsorbent is homogeneously mixed with

~cellulose fibers, a certain critical concentration, which is strongly depending on
the choice of the superabsorbent material, should not be exceeded in order to
not detericrate efficacy of the absorbent core.

As a conseguence, a vast number of absorbent core designs have appeared
with a separated functionality , such as by comprising not only liquid storage
regions or materials, but also regions with specialized properties for enhanced
acquisition and/or distribution of the fluid. Often, one region aimed at enhancing
acquisition and distribution at the same time.

Initially, the requirements for a distribution material were not very high, and

standard paper tissue materials such as used as wrapsheets in the cores and

~ described for example in US-A-3.952.745 (Duncan), were applied to also

enhance the fluid distribution, as descrlbed in EP-0 343 941 (Reising) or US-A-
4.578.068 (Kramer)



2 Further devel opnents can be exenplified by EP-A- 0.397.110
(Latimer) disclosing an absorbent article conprising a surge rﬁﬁ% y
%?)r?ﬁg‘i‘{?é i'ghts, STl

portion for d fluid handling, having specific basis we

acquisition tinmes and residual wetness; US-4-4.898.642 (More et al.)

di scl oses specially twi sted, chemcally stitfened cellulosic fibers and
absorbent structures nmade therefrom EP-A-0.640.330 (Bew ck-Sonntag et al.)
di scl oses the use of such fibers in a specific arrangenent with specific

bsorbent pgateri : th ' t ' th
SUperabsorbent EbREt eeioprents i ber MRVER, By TERAL 9 48740 TLitiRen
US- A- 3. 575. 1disclosinds-an Aab&dtbenitd arlidier prisings apfsurge management apertion for

o ki ng- nei cfuopRedc Rl AaRding, haihal SREbETHAMR, Welgth) Baliftior] thids Shia
patterns. residualowetngss; hdSeAhB98.642 (Moorexet 6l.) discloaes sspagialhatwisted, -

feel, methodsndiicdNysitrtdHeiPbbilokit MR AR MEirBh stiiiFed trdd® Ak Iom:
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tissue - thegpésifit arfangehtsitartiBsécific sapeyabsorbeAtmatdrigis pr ocess step
after formng and drying of the tissue, often just prior to further

processi ng such as conmbining the tissue with other naterials to form an
absor bent core Burthet iapproa¢hes pimed fab improvirig ¢hae wickingapropdities of cellulose
(Wal ton) or HS- 0 Vel : g ' tSal R 4 o
pore size ofhﬁ?gb%éét Fﬁgﬂé!grélughsalssut%&éjigzggﬁ‘ﬁ%sﬁ ﬁ%ﬂﬁ?%?? %hg'%by-
(Hassenboehl palts ofitherafructurecate: compressed io gohigher tdensity sthust creatipgsmaller
fibrous str Uﬁbi&ﬁ&‘?ﬁ&@a’%bﬂ WitRbARight fo1xarhBleaRng “WikinG indd¥ or in closed
freezing" the deformation by heat cUlring. " Al'so, “speciall materi al

conposi t es wWAIES Bfed, ainming at a allowi-ng to tailor the pore size and
pore size distribution. Exanples for such inprovenents are described in

greater detail i,n US-A- 49 5 e | or_in.pP ication \
977 38654" ( Soger ABSamE)oF Bess MARELS Bid St an Yndsbirg A tasl  elfipd® for
struct ure bypost fogmationi tseatments werecareli ddnowmnoto impidver softnass. dPost formation
crosslinked = ' Sy R T le {Jh
Srmi T and+ hisaiipnt FefAs o 108 fact S S indiSad 4 o in aduiion'fo liireAshiy S5rrides
appl i cat i onsduting ke making-ek fermation,etthetisayiesvithe tssim isitraatad ingehanically in
strength to ahpparatechrdcess isiép afted fomning(afd Arying of the tissue, often just prior to
further processing such as combining the tissue with other materials to form an
absorbent core or article. Examples for such treatments are US-A-5.117.540

. (Walton) or US-A-4.440.597 (Wells).

Other attempts to impact on the pore size of distribution materials is
described .in US-A-5.244.482 (Hassenboehler), aiming at reducing maximum
pore size by stretching a fibrous structure comprising meltable fibers in one
direction and "freezing” the deformation by heat curing.

Also, special material composites were developed, aiming at a aliowing to
tailor the pore size and pore size distribution. Examples for such improvements
are described in greater detail in US-A-5.549.589 (Horney et al.) or in PCT
application WO 97/38654 (Seger et al.). Both aim essentially at providing a
resilient structure by using specially stiffened cellulosic fibers such as crosslinked
cellulose soft-wood fibers, and by filling the large pores with small and thin
cellulosic.fibers such as eucalyptus. fibers. Both applications further add means
for providing sufficient integrity and strength to the structure, the first one (US-A-



3 5.549.589) by adding thernoplastic fibers and partially nelt these,

the second - _ (WD 97/38654) by adding a chem cal binder.

approach as WMWY in EP Application EP-A-0.810.078 (d' Acchi gFﬁ/&U&Ee’ 8
al.) uses a special post-formation nechanicaly treatnment of webs, thereby

I nparting inproved fluid handling properties such as descri bed by higher

l'iquid flux rates at certain w cking heights. Wth the wish to
i nprove the funs40&8Y)iBy adtirid) tharhsoplasns fibers drﬁSpamm? meltsthesef ithe second

requirenents for tion terial s .devel gped, such that porous

mat eri al s mréWQMééég#Ebyﬁﬁgam% igal lP'F?ggf:'der to inprove the

| ongi t udi nal fluid distribution, high surface area synthetic fibers were
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pol yneri zed mdiux iates at certajm wickinghhe@htssed for storing 1iquids, -and have

at the sanme tinme the ability to avoid | ocalized saturation, by spreading

th t d fluid | hout, the, materi al . . ., Ho I

| nvest | gat | ons. sOMiEy ik With 40 imious: s fnstignaling gt the phdubent arfcies, aore
gi ft ][ i b:Jt ijotn 'Wﬁﬁcﬁ!r&q&{tﬁhems ffouXdistvibl{ctidn@ maiegials developed,nguch thateporous
ut failed to regco | e t eyat ening .
di'stri butt on RBEHa Siers FyeSRReROR e slhifly I offier ¥ HRRGLL ¥R fgngifinal
sgch ) {mt e{@ﬂuid distributionf higly stufaceaaren sgumetusﬁfbgrs werecapplied in rabsorbent

sorbent arti ; L NSt - Aok

?attor'ney dock%ﬁﬂ'%é?gﬁwg\%?&ébhﬁgg irng?%m ze'éggh('aﬁ@hugﬁ ?r%:glﬁg?‘iéﬁaﬂﬂgmf
provi di ng st orArethes classipt mate@afs arecfiggmed, sirustres.osue aﬁé?ﬂiltui‘?s'? feams such

di stribution rgg gsmphércially svanBBIePBY SpomMeR BA. Frafice. critically hinging on
.the suction properties of "the storage nmaterial.

Obj ects of the invention Henceforth, it is an object of the present

i nvention to provOtherpolpmesdcSoamscior beingiused inabdorhentcarticlescwere disclosed in

especi al |y undga_A ¢ e i ; toyd o\ o¥!

Che present | B EoREE 224 (IBMASRY, bRty High Inteml PHSseBolyRfErizEd fidtefidls,

readi |y even awhigh| can be userd far stofing liquids, anduhaye ah the same time the ability to
' avoid localized saturation, by spreading the stored fiuid throughout _the material.

However, all these investigations so far aimed at improving the wicking
properties of the distribution materials such as flux, wicking height and. wicking
times, but failed to reéognize the importance of the dewatering mechanism of the
distribution materials by the liquid storage materials, especially when such
materials are not fully saturated, such as can be relevant in absorbent articles
between multiple loadings. Cofiled Patent Application (attorney docket number
CM1698) has recognized the importance of providing storage cores with high
capillary suction to dewater the distribution materials. This approach, however, is
critically hinging on the suction properties of the storage material.

_ Objects of the invention
Henceforth, it is an object of the present invention to provide materials which

can be readily dewatered , especially under low saturation conditions.

It is another object of the present invention, to provide materials which
transport liquid more readily even at a low or moderate degree of saturation.



4 It is a further object of the present invention to construct
absorbent articles conprising such distribution nmenbers, therebé havi n
i mproved | i qWiOP9HAA3 i ng per f or mance. " CPETIBoSN00Hos

Sunmmary The present invention relates to4f| uid handling nmenbers, with
| nproved bal ance of perneability, ability to'release fluid both at full and
partial saturation. Specifically, these materials have a sufficiently

open structure by having a perneability at 100% saturation, k(100), which
has a value of nore than about 1 Darcy, preferably nore than about 2 Darc

even nore pref er doisya fithen abject ofthe \present,ianentior te anstrgot BRserpent articles

Further, thes%o %id&'@dfﬁ@éﬂribuh@heﬂﬁnbéé f{Hérngoﬁé@ihEe%nth Riprbved Piiquid
havi ng a Capi ngEflj‘Sor il on Desorption Hel ght at 50% of the capacCity at

cm hei ght (CS g PEMNEEMBNCRess t han about 150 cm preferably |ess than
about 100 cm even nore preferably less than 75 cm or even |l ess than 50

cm Even further, these materials hge a Eermeabi lity at 50% of their
saturation, k(50), which is nore than ab of the perneability at 100%
saturation, k(100he presentainventionerelates tddluid lIesndliage membersprwitleriaiproved

nave a por moabPITRY 3P RRARY CabfiSNeiRdse il potp ot RIERAY baftelEaliafiord

about 3.5% of the perneabi I|ty at sat urati on, even nore preferably nore

than about 5% oig \‘:ﬁﬂ:al‘g ﬁ'éls have‘aP§@fisiehfi @ﬁ?%ﬁrh%r@fbf Haling a

t | |
It or nal - Phas BerpaAGl @%esa Fation, K(100), 4tie# hsiavaluer s are fhan abeyt 1

useful for abWrbﬁrpreﬁérhw m?oresmah abouti 2[Dargy, eden imorecpreferabi tnore than 8
articles,- o bemnlne h Bri ef

description o %\Wﬁ&? ?f&r Qgr tiﬂﬁ%r%ovg di fferent executions of the

pernmeability test set up. Figures 1 and 2 relate to a sinplified test.
‘Figures 3 and 4 pgikf thes@ rSRTHal rdddily reldae the fluid contained therein, by having
a Capillary Sorption Desorption Height at 50% of the capacity at 0 cm height
(CSDH 50) value of less than about 150 cm, preferably less than about 100 cm,
even more preferably less than 75 cm, or even less than 50 cm.

Even further, these materials have a permeability at 50% of their saturation,
k(50), which is more than about 14% of the permeability at 100% saturation,
k(100), preferably more than about 18%, even more preferably more than about
25% or even more than about 35%.

Preferred materials have a permeability at 30% of their éa_turation, k(30),
which is more than about 3.5% of the permeability at saturation, even more
preferably more than about 5%, or even more than 10%.

A preferred execution of suéh materials comprises an open celled foam
material, such as of a _High Internal Phase Emulsion (HIPE) type.

Such materials aré partidhla'rly'us'eful for absorbent articles, such as diapers,
adult incontinence articles, or feminine hygiene articles.

Brief description of drawih’gs
Figures 1 to 4 show different executions of the permeability test set up. Figures 1

and 2 relate to a simplified test. Figures 3 and 4 relate to a general test. Figures -



5 1 and 3 relate to the neasurenent of the transplanar perneability, and
Figures 2 and 4 to the in-plane perneability. Fig.5 - Shows the Capillary
Sorption testwslegiaghes Capsorption) Fig.6 - Shows a di aper as exameTaBpUe04ph
absorbent article Fig.7 - Shows the Vertic W cking Flux test stand

Det ai | ed description As used herein, t term"fluid handling nenber”
refers to the conponents of the absorbent article that typically provide at

e or o o Sl 2 Pelald B (4 e Upb it of hellisfonEnty, BhnBbGu. B PRFS2
fluid acqui sanddrtorthebmplanmpetmeabﬂly fluid distribution nenbers and / or

one or nore n conprise on or
nore sub- el errgr# Q‘W@ﬂﬁcanﬁﬁﬁi‘WSo% st ShAtws G@fﬂﬁbﬁoﬁ)ﬁ o

hono us o each nenber can be
nmade from onE'Qa@t‘§hQWs Gﬂ'ﬂﬁﬁ%@ﬁ'ﬂg ?ﬁ{ é$%’%eﬂ5? ticdenpl e, such nembers

can be | ayer gjg PRISHIWS the Venitat WibRing! Flaxtltestostand, and or optionally
havi ng dlfferent conposition, or density, or thickness. Each of these

nmenbers can have a specialized functionality, such primarily providing
acqui si ti on Detailedodesariptionr primarily prow ding fluid storage

f t it t ' ' h
ns"the very 11 r 5 e MerERL dne TES fimid S RhdiRf gy hefeld i feXdhpbiients tt
perforned acthé absd)rbﬂnt article thatttymcaun (WQVIdBrﬁiﬂea%tttbﬁefQ-@d hanslling functignality.
the same tinmgy absor arﬁ& B8r.eay ﬁ?&?r& %F%bre rdffiﬁbsvéﬁoﬁéﬁfhﬁ@s’rﬁﬂwﬂ?e

menber (s) of theasor ent core t ct,l on JITB.I’I to ultinatel S{'H!
absor bed f| umembers, sugh"as ene cﬂfsmqrﬁu vighaggu mﬁvmh%f n%%l‘?fg"#et

]I?r €s te Et :c an egisaﬁm:ﬂdhbﬁhteﬁﬂi&fg rano\t/)l"l Id?fblrfbaér niore $Iuid1§tdr@gbl memberss Bach of theset
or e ui istribution functionali e

50" hes Sontefubers' i +3plika o & Pt ShbBREte, Wnih Fahe hAfdlRighs or,
menber" ref enet,ti®. gachanembiencanbbe made fropn onevinateriakios fromseviersl mstarialsd
to receive t I e

nerei n. ¢ he T o sXAisle Buct) mMERDRR chi e MR- Bpuahaly- Linsisting fsutiifers,
article that aad@rmntmanv 9awa§pst;ﬁetenté=moswen,cpmdwngr 'C'f"PRssart icle,
thus including the "fluid handling rrenber(s) As such, the absorbent core

' Each of these members can have a specialized functionality, such primarily
providing acquisition functionality or pnmanly providing fluid storage functionality.
Alternatively, members can have multiple functionality, such as the very first

“cellulose only” diapers wherein the: cellulose fiuff performed acquisition,
distribution and ultimate storage functionality at the same time.

Thé "storage absorbent member" refers to the absorbent member(s) of the
absorbent core that function primarily to Ultimately store absorbed fluids.

A “fluid distribution member” in the meaning of the present invention is a
member, which satisfies the requirements as laid out for the fluid distribution
functionality, regardiess whether the member also has some other fluid handling
functionality.

A “fluid acquisition member” refers to parts or the absorbent core, which are
primarily designed to receive the liquid as it reaches the absorbent article.

- As used herein, the term "absorbent cbre" refers to the members of the
absorbent article that are primarily responsible for fluid handling of the article,
thus including the “fiuid handling member(s)’. As such, the absorbent core



6 typically does not include the topsheet or backsheet of the absorbent
article, though in certain instances the topsheet could be considered, . for
exanpl e, to WAA¥4e2speci fic fluid acquisition performance. Cﬁ(ﬁn”’oo“”
absorbent core can be divided into "regions,of the core, wherein such
"regions" can performthe functionality of Bne or nmore of the nmenbers as
outlined above. Thus, an acquisition region can conprise an ach|S|t|on

Tember (ana MooReRE er;Z§°Pvd;@%%ﬁ§§ef8§§gﬁét of Bad8iRiet o red AoSBfaR bidkie,
Or, an’ acqui §lnwgim/|u|tartamunstanceaghentopaheebmpulobbeboonsuereﬂ:qisnrﬁxample to
menber and a?,rgq,abré ﬂ&ﬂhlﬂﬁ?ﬂﬁl&ﬂ "Be[)' ang co'nherel n, the term "absorbent

articles" ers to devlces tain body exudat es, and,
nore specifically, refers to devices which are placed against or in

pr O)c(l ' [n tydt 0 Lhﬂrb%f%oﬂierzthf&bréeﬁtﬂbet leﬁi&j)irﬂo&"?é i@tﬁﬁi’ %frthéfﬁ%rearwm"a such
exudat es |sq ar rom the erein, e m

Thol adee but (EDIGS qan AT dhe fundorbRC atShS o mee of Belheflisrs ag avtingd
fe.c_esi " HbeveerTmusQllapmqbiswon seglsadcawrwnpmse Macqbsrmmcmémber (and
articles | e -Qr e oI €S (P
reused as an%h% ﬁ@dwgsg? kt ‘%‘ﬁ%’% %ﬁé&#%ﬁ%ﬁo& i‘@%’ﬁgsg (and
after use andnoﬂmngf eelae),y,wh@hbecmcmnstst afnpant ascquisitiom e matesialli sPosedn
of in an envi Fg?m

" Z- di mensi onar ﬁhis‘frﬂﬂﬂfﬁéﬁhﬁﬁéﬁcﬁ th Sgﬁa?oﬁa#ﬁ@ﬁ%%@%\%rﬂ%P
t he menber, é’éﬁ@ ytion MmempPer. The z- di mensi on usual |y corresponds to the

t hi ckness of t he menber, core or article. As used herein, the term"X-Y

di ion" ref t o t h i ¢k f. th

oSt on ¢t ol ol ie S 6 IbghE BHGes RIS & SRUCRE RN dRForb
vm'hdt [1 res pecand\/ednytalmbodyeexudates and,r morve spedifidally, referg\to devicds which are
the ternms "r '

absor bent rre er. %%'rn % or e re Eﬁ% bbay%?t%%%?argft%éﬁ%wéaagghﬁggw
(front / bacman@usCexudﬁesmha@harmdn&pUhahe(bmhe A8 useqdhareingrithectgrom "body
having - evefuids"iihcltBES but is Rt iMABYH W wrine2riénses? vadired cﬁédfﬁ#ﬁbﬁ ”éslveat and

ext ensi on). feces.

The term "disposable” is used herein to describe absorbent articles which are
- not intended to be laundered or otherwise restored or reused as an absorbent
article (i.e., they are intended to be discarded after use and, preferably, to be |
recycled, composted or otherwise disposed of in an environmentally compatible
manner).

As used herein, the term "Z-dimension" refers to the dimension orthogonal to
the length and width of the member, core or article. The Z-dimension usually
corresponds to the thickness of the member, core or article. As used herein, the
term "X-Y dimension" refers to the plane orthogonal to the thickness of the
member, core or article. The X-Y dimension usually corresponds to the .length
and width, respectlvely, of the member, core or article.

As used herein, the terms '"region(s)" or "zone(s)" refer to portions or
sections of the absorbent member. Thereby, the region(s) or zone(s) can be two-
dimensional (front / back) or can be three-dimensional (like an acquisition region
having - even if it were in the form of a layer - a three-dimensional extension).



As use herein, the term"layer" refers to an absorbent menber whose primary
dinension is X-Y i.e., along its length and width. It should be understood
t hat the tern‘iVPaW@?o”s not necessarily linited to single layers RET/LRYRQP409
of material. Thus the |layer can conprise Iam7nat es or conbinations of
sever al sheets or webs of the reqU|5|te type of materials. Accordingly, the
term"layer" includes the terns Iayers and "l ayered". For purposes
of this invention, the term"upper"” should be understood to refers to
absor bent nenbers, such as Iayers t hat arE nearest to the wearer of the

o]

absorbent articl eAs g€ thefekni the taem tlaker opafges tooan sabserbent smember whose

;:on;/ﬁr sel yt t r;ihr’hﬁl‘y”fiflln4lél’7§i<bn |§ Xf-W Fe% Alowg RS Wﬁth@fﬂgﬁiﬁtgt gﬁgo@ll@be understood
urt hernost a wear er, 0 ar

face the back<BLe e fayBF % Bbt Bapegsaiy Fiiiec o sthols Tayel SoibeiS s materal,

herein are calThusitee layemeaghtomprises larhimates ©¢ combinitiors of several sheets or

monber s can’ baVASE & 9?%2%5’@5“% YR B AR AECrRGly, B S b ARludes the

materi al s conttsrmsdlayers"aa Mayeeed”. Hencef orth the requirenents as laid
out in the present description havé to be satlsfied for either the total
menber or for the_respective materjals therein. Hencef ort h,

di stribution mentE®kPUFPeRasePf dhis invantion; dhe depn WRResr sheuld be Hpderstoad to
present i nventﬂe?érsct@ﬂalbﬁorﬁéﬁt?lmél%eby élich helléﬁetsnmatna@ héﬁfeé!%etﬁétﬁéarer of

ot ot M e BRRh byt rfitel, 51k Wbl S04 1Rb SBpshus B i atierbent artice

bal anced so ascdnydfseiv thee teqm i “towe tfexefexsntoh absorbent hembees ithatuare furthémost

{11 11 ow (1 Gl 50 JE2REF b i @9EbBH! A hnd AR g o ehbet®

to provide w proper as resu rom s
(i.e. lower perneability). The permeabilityiat full saturation (k100)

shoul d general |y kg %&t’é@é@ ﬂatia%raud wb,s&mimwseu RéYeis are eaidiflated By Aight
- 10-13 nR), pref erab ¥ nor, e Darcy, or even 8 Darcy, or. even noré

preferably nmor@esSR W‘%FE?C' '?Fle full saturation can be deternined by
the Capsorption test as descri bed

Improved distribution member _

The requirements for the distribution members can be determined by either
looking at the member or at the materials contained in said member. Henceforth,
the requirements as laid out in the present description have to be satisfied for
either the total member or for the respective materials therein.

Henceforth, distribution members or materials useful for such members
according to the present mventlon can be descnbed by the foliowing important
parameter:

First, the permeability at full saturation (k100) of the member or material.
Conventional distribution materials have this permeability balanced so as to find
the optimum between having little resistance to the fluid flow (i.e. high
permeability) and sufficient capillary pressure so as to provide wicking properties,
such as results from smaller pore sizes (i.e. lower permeability).
The permeability at full saturation (k100) should generally be more than 1 Darcy
(with 1 Darcy corresponding to 9.869* 10** m?), preferably more than 2 Darcy, or
even 8 Darcy, or even more preferably more than 100 Darey.
The full saturation can be determined by the Capsorption test as described



herei nafter as the maxi num uptake, corresponding to the result Capillary
Sorption Absorption Capacity at 0 cm hei ght (CSAC 0) Second, the -
dependency ofwobs47oez neability on the degree of saturation. Thi CIABRUAP
has not been considered in previous material design considerations, and

conventional materials have a strongly sub- pBoportional behavior, i.e. the
actual perneability at a degree of saturation of |ess than 100%i s
significantly | ower than it would. be for | i near correl ation bet n .
actual per neaflareinafign jas e Jneyimum upigke,  correspanging ItPa?“S'F §(§g§ﬁi Grpiltary

Pressure, naneSorptibe Abmorption Capagityi atr0 Eeslweight (CSACB)sure, such as
nmeasured in the Capillary Sorption Test as described hereinafter. This
paranmeter describes the ability of the materials or nenbers to rel.ease
liquids, to sati<3gcarsither dependencyliaft thebpetmoaabifitren: the) degres «fr saturation.
article. Lt o] n e rade id! \ | O ri

may satisfy t@%eﬁpé_éﬁzn% fﬁ:ogh tﬁw d ﬁi}ge{%&egﬁi ﬁa'té\ﬁ?u\? rﬂ@ﬁ d’é‘s"‘lgn
wi cking flux teonsideratiens,r apdd ceaventional satepals; havs @ stfﬁégﬁvat%'&'%wmma'
pr O}H deb?t a \Mél'tﬁr\]ﬁitﬂ', g.é! gﬁ?éiualieﬁme%bgﬂwm %fdégrebeﬁﬁéfatﬂrémﬁ\b of Iésgltﬁaﬁ 100%
preferably nore t. : C sec,, an en, nor e. pref erabl y. no n
0.10 g/ cn2/ sedS s'g%%‘:w{?\ﬁ '@gﬁgﬁflﬁnsﬁﬂBP#dﬁﬁeonnﬁte‘EF‘?% §°§§H'8Py$§8‘5%ﬁ actual
ri ght bal ance pdrnigabilithand satueatiorer, i nportant benefits can be realized

for the absorbent structures and/or respective articles. First, the

liquid distribution materials are readily dewat ered -after they have been _
| oaded-such as wiThirdly,utheeCapillary TBosption rRressura, siamelyt they| Capillarye Sorption

T Feal use. DesoiBtén fredsthg \Wth B} MEAtliEd in thE TapMiary; Seriih oret” s

di stribution dlescriggddRereinafieraThis Raramste describes dhe,abiity Ghithe JBAisLialsy or

to the design ramiers to réfease liqeide) towatist it pole d9ra distriigutionvelethert im an

at rmai nt ai ni n%Pan bngré)ﬂ.e%gf it on the wearer by avoiding high liquid

accunul ati on i9PEPER HUERyi ons of -the artiele, but rather aimfor an even -

distribution of the liquid stored. : S

9 Additionally and often preferably, the distribution materials may satisfy the
requirement of high fluid flux rates in the vertical wicking flux test as described
herein after. Preferably, the materials provide at a wicking height of 15 cm a flux
of at least 0.045 g/cm?/sec, preferably more than 0.06 glcm_"’lsec, and even more

preferably more than 0.10 g/cm?/sec. |

With careful selection of materials satisfying the right balance of the these
parameter, important benefits can be realized for the absorbent structures and/or
respective articles.

First, the liquid distribution materials are readily dewatered after they have
been loaded such as with a urine gush. This is relevant so as to allow these
materials to be ready for receiving a subsequent loading as it often occurs in real
use. ' : :

Second, these materials allow a more even liquid distribution of liquids, even
at loads which are relatively small compared to the design capacity. This is even
more important for designs which aim at maintaining_ an improved fit on the
wearer by avoiding high liquid accumulation in certain regions of the article, but
rather aim for an even distribution of the liquid stored.



Thirdly, if the materials also satisfy the high flux requirenents, the
liquid can be well and quickly distributed even against gravity. This
becones part iWQP#T0P2rel evant, if the ultimte storage of the fl|RCTIB9/00409
i ntended to be distant to the | oading zone or area. These materials are
therefore especially useful in core designs fuch as described in PCT

Application US 97/05046 filed on March 27, 1997. The perneability of
the materials or nenbers are deternined _by the permeability tests as
descri bed hereinafter. Wthout wishing to be bound by the theory, it

i s believed, thatTHifdly,aifthelmateriatsahiso satisfy $he vigh Auraequitenmnts,r the lidudd can
byt he 1ol | ontitgelloand Hideh Misfel oyRtF Bhalist bt “Fhit pBBRARS BRME a0y
J. Bear, Hai f arelevant, nﬂhﬁeult»mata starageof thenfluid isiintended tolt!Bd;stalsﬁoto thedoading
461ff, 491ff) oh{esér %éér ahe se %]Is"‘%l‘“é ﬁﬁé}ebrﬁeggbéaafy%s‘é?ulwﬁ%&é td>ési s

units of Darcy; S
Dependency PaiShieRtas dG%@'@P%IﬂﬁB G h‘@PBUFF?tIbeH& 97/9591465@?6@?@”“@ 33n69@§

t he degree of saturatlon ranging fromO to 1, wherein the val ue of 1
corresponds to f saturatl 100% turatlo under z r xternal -
and/ or capillary bility (°fC§Tﬁ/ F/?ﬂé Ak SNEMRErS: @F? lne by the
di stribution rpamreaumtyftestssasjdescriquheaélmert or perneabili ty at

saturation (k100), which of course could Ie?d to structures having little

or no w cking capability, thus bei ng sui tabke as acquisition material,
wher ei n essent i alWjthout wishing ta be beyndeby shetheonhs it datbelieved, that thetactual

for distribut ?Br?nivgiatcbﬁllltx%{?g l?f\@h '&b%ﬂéhé\é"ﬁélhdtﬂ@ﬂ% yéé yoprquréf éﬂ‘SWﬁiéh for

properties un tions, suc $ trans OI’ ﬁ agal nst raV|
?

Y.
Such extrene pRap¥re gnﬁﬁ\sstﬁmmeambesaapmmam Héaﬁl Sllewiig ﬁﬁ%’%’ﬁ“?’h(%ee also

t hough distri bmxhafhlﬁﬁufﬂuids i pbrois ARsdia’ ﬁﬁdl Béaﬁuﬂéiﬁaﬁutﬁamiier Publications,
Application EPR

9 ovide a co a wicking ability and
free flow contl?B'I' Rle\%&%rgt i??é R P39RS %ﬁ 4éaﬁﬁon condi tions.
Mat eri al s accd{8} rk{io0} h¢SHPEsent i nventioh exhibit a permeability k(100)

of at |east 1 Glai WEEhGIRMG BbrhBablin? iDUr of Hafl aia!S$8P [irebbits the

permeability provi an even uce
transport, anaiume@smés rexponent vy Satutation ngﬁeaﬁudemetﬁr deseribing gthe

the further r %ill!i— RIPYHiSnaiheaor 8 denotes the degree of saturatlon rangln% from 0to

e Ok aoBhci v i SRk (0. Tobk lror

under zero external and/or capillary pressure).

Conventional design criteria for distribution materials focused on high values
for permeability at saturation (k1 00),jwhich of course could lead to structures
having little or no wicking capability, thus being suitable as acquisition material,
wherein essentially the “free flow regime” should be controlled, but not for
distribution materials. Such materials would have very poor transport properties
-under wicking conditions, such as transporting against gravity. Such extreme
properties are found in conventional acquisition materials, though distribution
material such as described in European Patent Application EP-A-0. 809.991
‘provide a combination of a wicking ability and free flow control - but still under fuil
saturation condmons

Materials according to the present invention exhibit a permeability k(100) of
at least 1 Darcy, preferably at least 2 Darcy . Higher values for the permeability
provide an even less reduced resistance to the fluid- transport, and are preferred
as long as this is achieved without violating the further requirements as laid out



As can be seen fromthe equation, a higher value for the SDP paraneter
descri bes systens with a stronger sub-proportional behavior - if the SDP .
were equal tWO®#709% |inear relation woul d exist. Conventional PETEBIYAY on
material s exhibit a strong sub-proportional, behavior, such as can be

descri bed by SDP having values of 3 or mor &9 For such a val ue, the
pernmeability at 50% saturation is onty 12.5% of the perneability at 100%

saturation, t . al,so i L Sar I yi i Ster | [ falr
liquid | oad irL&}%War,rét?%'gﬁP??T BidéuaR “Wﬁkérﬁr'ﬂ%%ﬂﬂy ?fﬁt@?f%ltﬁgﬁc%gﬂg”
to the presemavenieore than 1aQ Harcpornbe verysuitables t han 3, preferably | ess
than 2.75, even nore preferably less than 2.5, and values of less than 2

are even better. Such values correspond to. a perneabili t¥ at Sg’ﬁﬁaturation
of more than 14%%caphke feenelem .ﬂﬁ equations@shighenvallie Tor the.SLIT parameter

oo Chon s iscribes syatéms ilic e Birungs sub-paopaianial B3Haviar . if the S0 wers
3006 sat ur at | SN tever Aliness taiation Waid exist, Sorantional Rtiatp matérials
sgt u; aagor}, exhilsit absirong reub-proportional Be?a\ti_aerstuubr as [varf beadescritede by '8DP
abou % . [ | r L, .
can neasure t'??é"@?ﬂ@?%f'aigf%@gr @g%hkhtgy\'éllﬁgetr@Ré%g?@gt%%}le#@dé%hﬁ*@n
t hi ckness di rieroniyril25% né tbarmrmeabiﬁtytd_r @a%dsaumdﬁon,vdmls alsoothef Bb'_tlity for
S oL eBbiid ARy dietrBUGS bRl TRA loddts dramaficatyRRfucel. Tt el al s,

such as isotropic oaned ns, the trans-planar an e 1 n-plane
pernmeability will be essentially identical. This Sinplified Perneability

Sondii 11 onbs B p e fortho Riatémls 4bcoRIifTGI6 W6 pRAeTR fvention HaYe 4 SDR Rafiebr
1 T1 S. | T 11 Su ,
porous ter el ch SRS e 5, TG oA e 28, e
cellulosic s 08310 _ A ues shen iac permeabili
i ff £ d y D . : ! o
ot "o A Aot RS SR A O i
whi ch tge Ferpfs;ia;ablﬁslrpae than b td@@ﬁ;g!elbﬁﬂ@@t mefebrgbav mggg;eggsmezs_z;,
measured at \gd QEﬁx bf MGeSfitan 35% Feﬁ!@'ﬂ@é@n cASvallie onete e
foans exhibit a thickness_or cali per, i C s depe 0 he degree_of
Do T ann orpalmaRbilty &t 30%cSaturatior, of Mnore . abot3azh &l dha: peateabIIL A
whi ch is bei MP0% dsatarchtion preferabl mdref thandabagt 5%, even more preferably more

11 the foam such a size, that they coll apse upon renoval of
liquid from ttﬁghg’%eglmg?%m y, a certain caliper can be set to define a.

certain degree of |oading. Thus, such materjals the Sinplified Perneability -
Test can be readflg simplified permeability test as laid out hereinafter can measure the
“trans-planar” permeability, i.e. the permeability in the thickness dimension of the
sample as ‘determined, and - with a modified sample cell - also the “in-plane”
permeability. For a number of materials, such as isotropically foamed foams, the
trans-planar and the in-plane permeability will be essentially identical. This
Simplified Permeability Test provides a simple test set up to measure
- permeability for two special conditions: Either the permeability can be measured
for a wide range of porous materials (such as non-wovens made of synthetic
fibres, or cellulosic structures) at 100% saturation, or for materials, which reach
different degrees of saturation with a proportional change in caliper without being
filled with air (respectively the outside vapour phase) for which the permeability at
varying degrees of saturation can readily be measured at various thicknesses.

For example the described collapsible foams exhibit a thickness or caliper,
which is dependent on the degree of fluid load or saturation, i.e. they have a
certain thickness at saturation, which is being reduced upon removal of fluid, as



applied to determ ne the dependency of ‘the perneability on the saturation.
The CGeneral .Perneability Test as described hereinafter is useful for
“determining tWO¥48Rdency of the permeability on the saturati onPFBIBREENs
materials in the general sense, such as fi brgqs webs or structures, or
foanms which maintain their pore size essentiadlly independent of the degree
of wetting. A further inportant requirenment for the materials or

o g ! ST eI ‘
TTUTa to o ot oltEfddin pfeBla Bf such 8izb that théy Boliagst UpbH defgval B HAId rom
mat erial s or niharar Sanvenselyna: cegain galiper caqbe sedrto define gy qeariaia degree of

only for the tj i¢@.afrhh§, 586K matbridls ithaé "Sipsplificde Periyicability tTéstadd G irahdily

storage materia menber . ., A suitable aneter to _describe this

Sroperty st hapelied 19 apternine the depeadsney BElE Besieation e satuRion; o

the nenber's ability to receive and to release fluid at varying capillary

pressures, herein.detetm ned Ln uni of ter. col u el . (acapil |l ar

hei ght"), which aF@%Z‘%%‘?%FP?y"@HPSﬂﬁ%r e.l(-nevﬁhéﬁ t#@gﬁgﬁaepg?éméggft \sor%(?ﬁr"n for

an absor bent adetermininghtheCalependencyafptheo pefmeabiliby torCibe csaturatiost f¢rapseous

referred to herel,: t e a e '

fluid per gr amhgfagﬁﬁq@&%%%ngg&%réﬁn%n e%;. ?ﬁ#’roﬁﬁat S ?g%g'trﬁ"’ﬁ%e%r o \.‘oams

rel eased when whichnaintain their pesecsizeiesspntialivindependentef the degreef wetting.

capillary sorption apparatus. The Capillar y%_Sor pti on Absorbent Capacity

test - is described in greater detail in the -Test Mthods section bel ow,

yi el di ng the Capi A'mrﬁﬂ%omqr@ﬁntmrsm%ﬁ fﬂéﬁﬁﬁtmﬁte%(ﬂf ‘E"ﬁ@%ﬁ[ﬁeﬁ?‘%ﬂmmsto

R/glt ea_sefl 50% ]cgirlmé bﬁeﬁgﬂlilﬁverﬁfor{ ihlt;[\éitrabilﬁy toreleape itnetfmdl wﬁ gt ; E@diurg.s This
erials useful_l e .cqant.ext.. of .. resent invention,shou ve, a

50 of | ess ¢ halRess HIF Fack MRt 0B, AEBuRbR Thateril 7 coRfeRey & avgaeﬁsmm%

| ess than 75 ciiqoid fevéoo langs times) bbb only for the tinke thatds required daltranspodskeé duid

for being usedt(; ﬁ%épﬁrp&gﬁygh' Qé‘?ﬂéie%ﬁfﬁzé?ﬂﬂéﬁphi lic, flexible '

pol ynmeric foam's rconnec ed_,;;open- cells.
12 For such foans, the nechanical strength of the foam can be such

that, upon givingAlRuitabld ipdiramhetém to f desbribe! ItmesFﬁopérﬁpﬁstmé Cupilldryr Borption
pressures involyved. .The coll agse process reduces the effecti.ve {ogam

capacity by a LIRSOIRHAN Rressure,as detemiped, via, the r3ralilfy forgaeive and to

descri bed her erelebsefluidiat varyingpeapillary preissures;|herein tetermihediphunits ofievater -
structure, al sqqf o GRSght' MR Hlightf!WHichehft generally encountered when the
‘member is positioned in an absorbent article. The Capillary Sorption Absorbent

Capacity test (also referred to herein as the Capsorption test) measures the

amount of test fluid per gram of an absorbent member or material that is taken up

_or released when the material or 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, yielding the

Capillary Sorption Desorption Height at which the material has released 50% of

the amount of fiuid at 0 cm sorption height (CSDH 50). |

Materials useful in the context of the present invention should have a CSDH
50 of less than 150 cm, preferably less than 100cm, even more preferably less
‘than 75 cm or even less than 50 cm. - '

Materials particularly useful for being used for the present invention are
hydrophiiic, flexible polymeric foam structures of interconnected open-cells.



in place at the point of liquid insult. In this regard, the strength of the
foanms is less than the capillary pressure exerted by the foans such that .
the foams wiwb gmtdsapse when the agueous |iquids are renoved bPCHABIYIYPhge
conponent of the core. Capillary pressure is controlled herein primarily by
adj usting foamcell size (which relates invBsely to surface area per unit
volune). Strength is controlled by the conbination of crosslink density and

f d ty, which b d |

b et t ned Kere.é&fs'fq%noaﬁzs?txt s Ensshancaletrsnath of 1he doai cdis het it 4 fFon
?Lfgt ib\?e: nfl) | |t§ liqu r:di’O’tht:m&lsl ! am Colapsessahdér tive capillang prleesmeshlrwblvade

e e cells

struct ur eg hgﬁle Fﬂ#%ﬂ%’?ﬁ? '888%4’%8@&%?@%9%% %‘#ét'& arle I ar enou or
to pernit regejateddoithetdensitycof theofoameasds Idescribed harainafisir: h'l"ﬂle tqq;@apgg,mf
structure. tm

gengr a:JI y ha/&al la&@@f'ﬁ"%ﬁfﬁﬁahg@%ﬁh&%\%} ‘fqﬁHt ﬁégsé ?}%d’ﬁo"‘egjl;\l@ nwﬁgqmd held
defined by a iplplace iat thepoint: efliquid dasulbcdedhis; TﬂQ@éddmﬁaﬁgPBGm Pf/ g‘?ﬁ,‘ﬁﬁds
webs. —The sty Eé&%aﬁﬁh@%@ﬂ’fﬂ%%r&éﬂé ékeﬂéblﬁwth@féémgesmmmmﬁmu

be referred to as t rut oses of tHhHe present jnvention O%%
material is "¢qlapsesvhanithe agygo %&8 idg@regemayed by ﬁle PiPrage @Mﬁ"enw e
st { ECt ;” Ie t htaéorér € |Ilé@8§|’ét sétl.lfe?isr&dihtmiled herein primarily bydadjosting Ifmal‘lhl cell size
Wi at | eas n cent ce

t hese pol yrrer("@‘ g‘&& E“'S[ﬁ%‘Yé‘?éHﬁ%?e ?%%0{3# ﬁﬁ'ﬁ@gﬂﬁé? %*%ﬁﬁ %ac‘:%q\grglled
absor b agqueousy | thguicombiiation rafecresslinkr deneity oand hfoarnadepsitycwhiek cae be
render ed hy " Rllkbca B diGSfNUerBif BBRUbitolling 4 @%a %} hepdifafér. SThesype

left in the f ructure a rrzatjon el ecte
post - pol yrrer|Qfa§m§$llﬁ|@&mndr@heh§¢mm%asa§% PFE@'@I hereafter.
The extent to which these polyneric foans are "hydrophilic" can be

quantified by th adhesi.on tensi.o val ue e b| t d when |

an absor babl e teéPlmeﬂﬁ a’ﬂﬁé’sﬁ'l‘\'ggﬁfﬁnt%& eh @I ﬁaﬁ%@i&%&d
can be det er nThe ccalispitr sathtsubstantiallyg opepmulledufamhstrmtmeg thavepinteecelifilas
t est " I

synthetic uri prenings or ‘windows" that are Iarpg enoygh to E:grmng r{gﬂg Ilq‘?:ndgtrgggfﬁr fgorrgll
suction speC|Oneceﬂtdmomeewﬂmmeipﬂnmf@ is described in greater
detail in the Test Methods section of U S- Patent No. 5, 387 207 (Dyer et

al.) issued Feb._7, 1995, which is i ncoIé)(ﬁ ted % r ef eren Foa V\:E
are useful as di $hesesubstantally jopen-gelled .foam s Pcﬁuﬁ%n\“’? rrg£ PYFI1 8
t hose which epgtichidte@clitacterowithethe dmdividluad cﬂilsfbemgaueﬁnedSbyoa Filurality of
dynes/cm mor m mutually connected, three dimensionally branched webs. The strands of
polymeric material making up these branched webs can be referred to as "struts.”
~ For purposes of the present invention, a foam material is "open-celled” if at least
80% of the cells in the foam structure that are at least 1 um in size are in fluid
communication with at least one adjacent cell.

In addition to being open-celled, these polymeric foams are sufficiently |
hydrophilic to permit the foam to absorb aqueous liquids. The internal surfaces
of the foam structures are rendered hydrophilic by residual hydrophlhzung
surfactants and/or salts left in the foam structure after polymerization, or by
selected post-polymerization foam treatment procedures, as described hereafter.

The extent to which these polymeric foams are "hydrophilic" can be
quantified by the "adhesion tension" value exhibited when in contact with an
-absorbable test liquid.  The adhesion tension exhibited by these foams can be
determined experimentally using a procedure where weight uptake of a test



preferably from about 20 to about 65 dynes/cm as determ ned by capi Il ary
suction uptake of synthetic urine having a surface tension of 65

dynes/cm WO 97D¥portant aspect of these foans is their gl as%cf’F%l"ﬁ’é’P‘ioPon
tenperature (Tg). The Tg represents the mde%I nt of the transition between
the glassy and rubbery states of the polyner'® Foans that have a higher Tg
than the tenperature of use can be very strong but can al so be very rigid

rrebe and beldifly B, B¥niHef e, S108as QR 1 £ Bal e of kobliFirkeidibns ang
of the pol ynecapillagy sectiorespecificisusfaceraren. nSuch @& pracegutsisr desaribed in greater
specifically SUANH théYost MBI SechorP S PAEARNOEFBE0M Dykr et al)

sel ective range of no evels to ac ev

e theSe d
properti es. lssuedcﬁem%tmgdtwmﬁh isncerperated de'? areace §9emse\§' @ﬁweful
ts preelgt ﬁhoxL 23? Sllls"tﬁbh%h %?%Eg?? &t mesﬁreslg?ggwggtxbh Qaré @eﬁemw these mmbh @xhibit
provi de corr egﬂoﬁaﬂﬁémﬁo PO ¥R ehgg | @R@Pt[l%gg bguéﬁi @W&S@“& it
gl ass transit praferatsy ofron abbat 20 toeaboatn 65 dgnés/cmypas tdetermined bywoapillary

- eqi on ahape. Pucti? APtk MRS Infe (A B eRe 6B BoibE s o I |

anbi-ent or body tenperature) of the pol yrer is at. or near the Tg. [For

| b d
e e 1 emper at uf L MAS e Abdct B Bbds e s ki *hq'%’*s‘%ld'{ ShperReTo).
i n-use tenper Zherkg l’eh@sﬁﬂh‘yﬂi& m&ﬂpmnteofm&rangmat 9t glassyy aid rubbery
less resili en& t&%\f%ég:ldymeif FBarﬁgMIHalverh highe? iy mawlthéttembmturé&sf use

t enper at ur e, e i.f faster re
conpr essi on. ﬁEBg?%I VBEY ?t'y 'P'\g I% YR Higidy %’i‘ ge%&"&nﬂr ONEeta, fraghire:
of the transi Sueh foamspalsoftehaetombewndem strelssard bé@oddylrestﬁenbwhenl used at

Peast about LNEPRItUres, o iBITHAS Td &8 e ol e SRS CoBirglion of

wi dth of the menhamn:airpropgrtms apecd'@allvwemgﬂmuderasd@s\ceama“y necessitates

14 vs. te”peéafdg’ IReffpEd anal Ie9aR! héhib%ﬂ%ese desir
measur ement e)gcrll%éfﬁel n at ent No. 5, 563, 17g§(tgtsone et . ed
i ssued Oct. 8prapgrges. pol yrrerl ¢ foans useful for the present i nventlon '

can be described by a nunber of paraneter.

For distribution foams useful for the present invention, the Tg should be as
low as possible, so long as the fciam has acceptable strength. Accordingly,.
monomers are selected as much as posSibIe that provide corresponding
homopolymers having lower Tg's. '

The shapé of the glass transition region of the polymer can also be
important, i.e., whether it is narrow or broad as a function of temperature. This
glass transition region shape is particularly relevant where the in-use
temperature (usually ambient or body temperature) of the polymer is at or near
the Tg. For example, a broader transition region can mean transition is
incomplete at in-use temperatures. Typically, if the transition is incomplete at the
in-use temperature, thé polymer will evidence greater rigidity and will be. less
resilient. Conversely, if the transition is completed at the in-use temperature,
then the polymer will exhibit faster recovery from compression. 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



Foanms useful for the present invention are able to w ck aqueous liquids to
a significant height against the force of gravity, e.g., at |east about. 15
cm The col uwoed/i4topgui d held within the foamexerts a signifi ca®dr/1B9/00409
contractile capillary pressure. At a height determ ned by both the
strength of the foam (in conpression) and tMe surface area per unit vol une
of the foam the foamw | collapse. This heigh is the Capillary Coll apse
Pressure (CCP resst in cm.at which 50% of the volune of the foam at

zero head pre §-Lef)fé Rerafye; curnyg fram a.dyanis Meshagical analysis (PMA)rpeasurement,

present i nvenasdeseiibéd i U:SaPatéhtdNos5,5633H79 pbtle éttalissusd Ock! 8 rIge) v
at | east about 20 cm still nore preferably at |east about 25 cm

Typically, preferred distribution foans will have a capillary coll apse

pressure of f |y, 20
o T o about 4E0aeiRy fostris Uk LMY preger? InVEEr AL BE Hest ghbd Byt fmber
A feature thaff paiemetelisef ul in defining preferred polynmeric foans is the
cell structure. Foamcells, and especially cells that are fornmed by

Irorgln)c/)rrm; I fZ Ir gg \?vatrrp B?H%F]ggémhﬁ)qhggp@sanl f rg uengﬁs§5ft;ee suEsk{ﬁlt?él%%eMmds toa
spherical in §'9§?@“¥!@§‘%%§WF&:Z’I"9 \éw@m%"gugga\fi%r%@t-e# h?sééﬁwuét‘]%mby The
P 0r il A o e HE WIS e Toan? AT B anieant Tonfachl tablary
si ze i S ] S, | |

(hol es) bet wené%%?%é)'cel sga?@@%‘m@?ﬁ"ﬁ'?&d%’orbcgﬁaﬂ'é%{gf?rigtﬁg"% o&’ﬁs F%Pﬁm in

gelner al . S} nc@omhpesaid)m)sandrthehw@?ce)areaepert beit oallime ohtie goamp thefoam will
Bverage cel |- outes This AEGRTRINE' Cobifia), CHIBPSL PRSI (PERIRRBISSSR] jn om

of ten be spe_cﬁ‘ which 50% Otiéie! velimenef thes oasp atrzerpdeadbpressure ist loshin Rrefesread
a nunber of | diwibuion S iseR RitheCpiYdMTRGentict Wi haVe BNECH Bf atdeatt

he liquid w gk ' -
bressur'e. ¢ hat SPRUKS b DOrS BreverAbii atygast bodt2d cen. stilupe préferably at least
]E echni qz‘es a][abm!tea.‘} ehl. eTypicaliy prefemed distlibutior foams aeill lhaveda Bapillafy é6llapse
oans. A use i .
15 nmeasure nteségfs\%gf (ﬂ;ﬁﬁf ?Qé‘@{c!ﬁzﬁ"ﬁéé ?ggbf PS’n"'BhHPJﬁiPJFE?dF_QW’?IP %b‘?l(}a@ﬂ cm.
sanpl e. The fl9=akout4s am, stll mererpreferablyfromyabout25 tejabdut 40 car.cor dance

with the present invention will preferably have a nunber average cell size
of fromabout 20 [err]mto about 60 [err]m and typically from about 30

[err]mto about Adehture]that 688 be aseRein deRhCpRFbRedi folymbritT8aNRlRUhe cell

%g; H m to aboyh,ddrd SEddth &L, oy Ce%'plaXiaﬁl{ﬁéPel% e Sel formed E)?/ PO 9runten‘1212ng a
monomer-containing oil phase that surrounds relatively monomer-free water-
phase droplets, will frequently be substantially spherical in shape. These
spherical cells are connected to each other by openings, which are referred to
hereafter as holes between cells: Both the size or "diameter" of such spherical
cells and the diameter of the openings (holes) between the cells are. commonly
used for characterizing foams in general. Since the cells, and holes between the
cells, in a given sample of polymeric foam will not necessarily be of
approximately the same size; average cell and hole sizes, i.e., average cell and
hole diameters, will often be specified. -

~ Cell and hole sizes are parameters that can impact a number of important
mechanical and performance features of the, including the liquid wicking
properties of these foams, as well as the capillary pressure that is developed
within the foam structure. A number of techniques are available for determining
the average cell and hole sizes of foams. A useful technique involves a simple



"Capillary suction specific surface area" is a nmeasure of the test-Iiquid-
accessibl e surface area of the polymeric network accessible to the test

| i quid. Capil wer99/4909 i on specific surface area i s determ ned boPETHEoPR409
di rensions of the cellular units in the foamagnd by the density of the
polymer, and is thus a way of quantifying the‘g]ot al anmount of solid surface
provi ded by the foamnetwork to the extent that such a surface participates

peci 11 ¢ sur | ameaapistibol aSEE ork ks shahBiH ol rert Ricioitsoutébhi Py 5 foam

upt ake of a | osampld.dde foams otselfmlcﬁs @b§orlgentse‘onaquepumquidsmbac@manmnmth
a foam sanpl e @) ?or l%f&&%m‘ fr?@rhbsf-' a%?&_{f;é FB%PEnz%f of from

such a procedure term ni ng Ooam S eCI ace area v
capillary suctamumuﬁutqa aut 60 payan NM@% pmwo@o par 19 ahout 50 um, and

Patent No. 5, 3§7ntﬁ'ﬁﬁeﬁ HPérage Rl SREPBR oM Hbdirt Bty %o RN S i, and typlcally

determ ning ca ary suctlon speC|f|c surface area can al so be uti

Di stribution f Qﬂta%@f%ﬂmmapﬂﬁ ﬂzéﬂ'@nt i nvention will preferabl y have a
capillary 'suction specific surface area of at |east about 0.01 n2/m, nore.
preferabl y at |east about.0.03 n2/nl. Typically, the capillary suction

Spe?' fi gl su][face 'gmaﬁnaﬁy snfﬁbnbs : cfsm@oma@ |§1atn}eabeh§ &f ﬂﬂert%étrh uid-
preferably froma 0 _abou refer Lom,a

B ot hhout “BoGRNIe frace’ afeR i fhe RolFdhe nBRRbNP RRESRIe) 1d #%%Aﬁsﬁi‘qmd
cubi c cent i‘rret@apdlhry suaoction Ispecifi msarfa;:elareapsodéteﬂﬂmwr both by theddindrsions of
e densi Y, Of sl Geilyéiinild freAlarh 2k Y/ 81d B8nSPG! HeCpohietc Bnd i€ thud dway

i nfl uence a nu er o or mance an

absor bent foanef qua@tsfwngwmmmal amaoun ofirolid %@75@@& provided hy theufoam qatwork to
and the conpregg é‘)&eH?fHaQ%thrh §ﬂﬁééétp%'rtlébhfe°s in absorbency.

16 Foamdensity wll vary according to the state of the Toam Foans in the
col | apsed state obvi ousl y have hi gher density than the sane foamin the
fully expanded stBbe.purpogesesfathisf imvesition, tdapillary| suctioh spetificsaffatef area is

Sui t Bbi o or avi HEETTNGs] BY ndp Sl SR el Lﬁ%@‘%‘% Sbueef REp w R tension

liquid (e.g., ethanol) which occurs within a foam sample of a known mass and
dimensions. A detailed description of such a procedure for determining foam
specific surface area via the capillary suction method is set forth in the Test
Methods section of U.S. Patent No. 5,387,207 supra. Any reasonable alternative
method for determining capillé’ry -suction specific surface area can also be
utilized.

Distribution foams useful for the present invention will preferably have a
capillary suction specific surface area of at least about 0.01 m?/ml. more
preferably at least about 0.03 m2/ml. Typically, the capillary suction specific
surface area is in the range from abbut 0.01 to about 0.20 m2/m, preferably from
about 0.03 to about 0.10 m21ml most preferably from about 0.04 to about 0.08
m2/mi.

"Foam density” (i.e., in grams of foam per cubic centimeter of foam volume in
air) is specified herein on a dry basis. The density of the foam, like capillary
suction specific surface area, can influence a number of performance and
mechanical characteristics of absorbent foams. These include the absorbent |
capacity for aqueous !iquids and the compression deflection characteristics.



of solid foammaterial per unit volune of foam structure can be used to
nmeasure foam density. For exanple, an ASTM gravinetric procedure described .
nore fully i wa®as7dest Met hods section of U S. Patent No. 5, 38 FHPIY

is one nethod that can be enployed for density determ nation. Foam density
pertains to the weight per unit volune of a "Washed foam free of

enul sifiers, fillers, surface treatnents such as salts, and the like. The

f f ul h ? ' ion.w |l f bl i1

of 11 om about F@aRY, Seei, Wb oAy ACIIRIn: 1o, BEC st r oY 406 e, ERARIE 1 the

ng/ cr784£3 ) a?out:ﬂéﬁsetg/sm&, obvibuslynae (highier density than e sames ftngncmeﬂleofu"y
out C a |

Sbiai nod by oxpROAeYstaRa T BRREH, féims i the SoREbsed KRR (RIGERT the prosent

havi ng a r el ainvantipnshave asiry density of about Opidaglsmind a rel atively greater
anount of a water phase. This process conprises the steps of: A),

formng a water-in-oil_emnmul sion at, a specified, tepperature and under

speci fied shear Ny fditablggravimetric Proceéﬁ"e &\?td\" PEavde ngﬁpﬁm@? n of mass
a) fr Omt abOUtotf) l%%li& ]ffofahpﬁiat&%pé?mrlﬁﬂlﬂhme)bf fodm Isgmﬂ.;re can be used to measure
conponent capgbl e .0rnlng a copo ving a, g o - .

about 35[ err] 03N ‘ﬁ)%'\'/%ﬂy r%?'gemBﬁe P‘Eﬁ{@ﬁgﬁﬂvﬂpmﬁﬁﬂ@?ﬁgm described more fully
i) from aboutin 30e tTest Method8%dutioncofyblt S oPatent| Na.s5,3876207 supra is one method
substantial ly - i, O r . . '
capabl e of -foﬁmgéﬁﬁgﬁﬁeﬁﬁ%ﬁﬁﬁ@ %"n@gﬁg@i' nlz%oam de.nsﬂy pertains to the
a Tg of about weeipht peC wnit velume of a washed foam freg offemuisifirrs: filletsy sistace

40% by wei ght tfgatﬁfer#§§ﬁ&h 28%alts, and the like.. The foams §$&¥al ftithé présent invention
wat.-er - i nsol ubl e nmonofuncti onal ; copongQ

rer ca e of
i mparting t oudWhdusfarably haveidns densities of from about 8 mg/em® to abod?a?%'r e
by styrene;  more preferably from iabolit ' migfsih® fo Bboab68tmgRinbptilvengbt preferably

first Suhst ' gr-insol ubl e, polyfunctional
crossl i nki ng from about 13 mg/cm t%gt%dtalié Pﬁdﬁ%\ - 17 agent :

sel ected from divi nyl benzenes, trivinyl benzenes,
di vinyl t ol uenes, divinyl xyl enes, divinyl napht hal enes

g! vinylal kyl benzﬁtf‘aﬁns qlééftg]wo?ﬁﬁ?aﬂé%% P@Svention can be obfHiNéd by peiyiitizing a
i vi nyl di phenyl - met hanes, divinyl benzy]| s, . divinyl phenyl et her s
di vi nyl di phenyBPSGIfiG WGg,Ofdﬂwﬁ-Pér%m sion or HIPE havipg @& 'r'%hr%{ﬁ?)f Fa‘é" nountef -
sul fone, and raroillpisadeahdoa rekitively greater Janiownt 6f aowaterphdses Thisvprodess
of a second substanld Alsteps of: L - -
| A) fomiing a water-in-oil emulsion at a specified temperature and under
specified Shear mixing from:
1) an oil phase comprising:

a) from about 85 to about 98% by weight of a monomer
component capable of forming a copolymer having a Tg of
about 35°C or lower, the monomer component comprising:

i) from about 30 to about 80% by weight of at least one
substantially water-insoluble monofunctional monomer
capable of forming an atactic amorphous polymer having
a Tg of about 25°C or-lower;

'ii) from: about 5 to about 40% by weight of at least one
substantially water-insoluble monofunctional comonomer

 capable of imparting toughness about equivalent to that
- provided by styrene; . B

iy  from about 5 to about 30% by weight of a first

substantially water-insoluble, polyfunctional crosslinking



wat er -i nsol ubl e, pol yfunctional crosslinking agent sel ected
from pol yfuncti onal acryl ates, nethacryl ates, acryl am des,
met hacr yl - ami W&Es9%/430% ni xt ures thereof; and b)" from about 2 RGF/HES§P40°

15% by wei ght of an enul sifier conmpopuent which is soluble in the

oi | phase and which is suitable for Formng a stable water-in-oil
enmul sion, the emul si on conponent conprising: (i) a primary

enul sifier having at le Vel Sif %l

conponents selected fr o%_g%fi‘la%g%‘tétre é%%rr'ﬁ I’ld (%‘\é@y@%n%ﬁ%sl' K@%ﬁb{)ﬂenzenes,
unsat ur at ed Cl6- C22 fath"B&D nes, givimdxylenes,rdivinyinaptdhalengsched
Cl6- C24 fatty acids, dgginytaikpben2enas, diinliphePahRtirengt, br anched
Cl16- C24 al cohol s, diglycerol m)a_oal i@h tic et er{yfﬁiog I near .

unsat urated C16-C22 fatty al con@ViNYIRiPRenYis, divinyidishenyrmethanes, divinylbengyls,

of linear zlatC li[s atcgczi_ fClZ- Cl4 agcawmmhamahe.gq divinyldiphéﬁyl&ﬂﬁd?s,%ivfnylfbgmﬁ;
unsat ur at e - atty acl ds,, .. SQr.olt an. Mbnoest et 0 rancne
Cl6-C24 fatty acids, and d"'lﬂyiﬁ‘l!ﬁ%% ﬁ“’@ytﬁ‘ﬂf"% aﬂth"&H@sc eahang,

a primary enul sifier iv) hafrongOao aboutt 18%%by weighigbf acsecdrh substantially
emul sifyin conponent s : ' . L 8L S '

wei ght yine ratio opppri mar y@?gﬂgg%{(’)@g%r'ﬁ%ﬂ@%‘%%@ggﬁk@ﬁrﬁglg%l'}? sg&ﬁ.cfed
to about 1:4; and 2) affep pelyfunctionabaprylaiesgmethacyylates, scrylamides,

contai ni ng: (i ). - from abOUF_m_@tﬁaér?l_-éﬁﬁ&és,%‘@ﬁl}ﬁd%@ﬁh&fé’éﬁ ?nd
bolyer i zationini tPhtoom;abait, @ fheaboubcfas: byaWaloht ofasr eusifier
ag oi | phasg)i n E)lhem;?ingien comﬁmt]emmrvhbhms ﬁat:].ltblé antﬁéugiil llgﬂﬁsab;sgﬁgjm{hg%h is
\é/;;tt er- | : ol | gi&gﬁgﬁﬂgﬁi& g’ﬁﬁﬁggﬁi fr‘é&ﬁc %i&)ﬁﬁ“?r‘%ﬁﬂ_eﬁ'ﬁw,ﬂﬁgd;he
optionally dewatering t plomemt necoraprising: (i) a Primanyo essulsifier
i stributing | aul ds as éhfiﬁﬁ??’iﬁ???%? aBalt ab by Weighteitisiilg components
described herein. These propé&glacted Jrem,diglycargl ypodeesiers ofclinear dimsaturated

crosslinker and monomer typegRPQohetatty acid] digybeiol mbiNsEEtErOBf BRINETEECS 6-
specifically the amobunt of shear _mxing, the tenperature, and the

water-to-oil ratio (which tr&ed fatsacidso dighcermh monpaliphatic sthers: ofibranched
foam . | C46-C24 alcohols, diglycerol monoaliphatic ethers of linear
unsaturated C1g-C22 fatty alcohols, diglycerol monoaliphatic
ethers of linear saturated Cq1p-Cq4 alcohols, sorbitan
monoesters of linear unsaturated C4g-C22 fatty acids,
sorbitan monoesters of branched C4g-C24 fatty acids, and
mixtures thereof; dr_(ii) the combination a primary emulsifier
having at least 20% by weight of these emulsifying
components and certain secondary emulsifiers in a weight
ratio of primary to secondary emulsifier of from about 50:1 to
. about 1:4; and

2) a water phase comprising an aqueous ‘solution containing: (i)
from about 0.2 to about 20% by weight of a water-soluble
electrolyte; and (i) an effective amount of a polymerization

initiator; - :
3) avolume to weight ratio of water phase to oil phase in the range

" of from about 12:1 to about 125:1; and



Pol ymeric foans useful for the present invention can be prepared by

pol ynmeri zation of certain water-in-oil enulsions having a relatively high
rati o of wat eVOPINE3W2t 0 o0i | phase conmonly known in the art as 'PATHES9/00409
Pol ymeric foammaterials which result fromthe polynerization of such

enui sions are referred to hereafter as "H PE1Boans”. A detailed descri ption
of the general preparation of such HPEs is given in U S Patent No.
5,563,179 and U. S. Rate . 84,207, infra. ~__The rel.at|ve apgpunts

of the water and oil ph%@%ﬁh& & MOROMMR ¢yrppanentin the of phﬂﬁ?/ Oggﬁg,water-
paramet ers, inportant i rineitemuisiomtp form atpolyheriafoamanbateriatzandind

per formance propertirqs ' L C. : rticular, the
ratio of water to oic?3 (E‘%ﬁt@?ﬁg&%&*ﬂ%mééglr}{"g%él%'r@é@%\gersel y with
ultimte foam density and can influence the cell size and capillary suction
specific surface area of the foam and di mensions of the struts that form
the foam The enuiThe@iecess alibwsRhéH8fRalidlt oftidsd QBW??&mE%ﬁE ate® capable
i nvention wll g%ﬂér. I{%g f}ave a vol une tl{ \?ehgh,t ratiQ I?y %t eM ase to

oi | phase in tAb disiButing HGuids A% resut olohawig; carsfully balanced iproperties as
typically frondeseridedlShdreim dthese YPropertids tareulaghieved ehyer eadfiiloysledtih of

' ' b -1 to abou : e
mai or por £ on OSSR At nReAciRel tynds BhBIBYIs and afuBiEn tarfisicn parameters,

conononer s andspecifiealynttien @mopnt: of shear msixingy the clemperature, iandJtise Watepto-oil

No. 5, 387, 207 Hﬁd’@vfgéﬁ tﬂa@g.?gﬁfﬁat{’%etﬁh?‘ déé@%?@gce}a@gfg?ﬁgomnoners and

crosslinki ng agent e su 'y water-in t they are
primarily soluble in the oil phase and not the water phase. Use of such

[3

substantial l'y Polymeric foams useful for the ;present inventionl@an be grepared by
wat er - i nsol ubl e Irmnomeﬁ.s er}Sé%rﬁg that HI PEs!of ggfﬁ)r priate cﬁar,‘?aqit ristics
and stability RPYMEEanaq oleftain WRler-ig ol gmusic s’ni?@’ﬂ'}g Br eslatively high ratia of
m)nﬁme[] s, CﬁnmatmrmasaimTibphh$e icongmenlyrkrowrs mlJItHiaeaEtias HIRES" Polyriefc foam .
such that the - ; LUK pR=yI b QX o '
appropriately @%Eérﬂl%%mfgtrégﬁ‘ﬂé k%@i%npﬁgﬁﬁﬁéﬁgr%gﬂgqﬁmﬁﬁﬁ@% are referred to
cross-1inking befeafter asotHiPE fears’anh detailed description of dhe gensral préparation of
present at vergudVHIPES dyagivennGenUrS! irdtent Nb"S 8651179°H “sz.aida?éht No.
f oam processi rr:% g[}dé@r .I%se._ Anot her "essenti al conponent of thé oi
phase is an e B8 14U i ®Rponent that permits the formation of stable
HI PEs.” This emul sifier conponent -conprises a prinmary emulsifier and
ﬁgf' ! gngg;yzgfieﬁ?fﬂérrglaﬁ@ la?ﬁcﬁd_rﬁg of & Watsr éll?& 3f PHALER el to fAr the FIFEY are,
' among many other parameters, important in determining the structural,
mechanical and performance properties of the resulting polymeric foams. In
particular, the ratio of water to oil ("V\_I__:O ratio") in the emulsion varies inversely
with ultimate foam density and can influence the cell size and capillary suction
specific surface area of the foam and dimensions of the struts that form the foam.
- The emulsions used to prepare the HIPE foams useful for this invention will
generally have a volume to weight ratio of water phase to oil phase in the range
of from about 12:1 to about 125:1, and most typically from about 15:1 to about
80:1. Particularly preferred foams can be made from HIPEs having ratios of from

about 20:1 to about 75:1.

The major portion of the oil phase of the HIPEs will comprise monomers,
comonomers and crosslinking agents such as those enumerated in U.S. Patent
No. 5,387,207 infra. It is essential that these monomers, comonomers and
crosslinking agents be substantially water-insoluble so that they are primarily
soluble in the oil phase and not the water phase. Use of such substantially



The oil phase used to formthe H PEs conprises fromabout 85 to about 98%
by wei ght nongner conponent and fromabout 2 to about 15% by wei

enul si fier conffBR¥t? nPPr eferably, the oil phase will conprise frgEIwl BP4%o
to about 98% by wei ght nonomer conponent and om about 3 to about 10% by
wei ght enul sifier conponent. The oil phase al can contain other optional
conponents. One such optional conponent is an oil soluble polynerization

conp f
a5 deccr] bed | WECTRGLIRYRRnERIers ERiel Mt MFES b abfforato ré;f*ﬁ"% and
1994, which i s Stakiiyowilhbedras) lzeéferterrc@ gotBRe highly mrefested 1 monomers,

conmponent is a'ho?ﬁén@hb?’s’i%hdse%sﬁﬁkrﬁ deifts assetTherin ibgh bf %h@l:y;be mh that the
(HALS) and Hi ndere Phe t abilizer

conpati bl e wit HefH "QrRQ ‘E'FBP Lay erﬁme%béneﬂﬁm@a@@mepnaﬁeﬁv gﬁgrmcaﬂystable
conponent s i nclThisephrtiomernsgcomdriomerssand arossalinking @gents sheuldf preferably have

phase of the. EES 1o B8 Ry, resant HiSveli 6H SHSUBHE o¥fodirafle, Birigg post

di ssol ved corrpcptﬂymnzantbnmmrwoeessmg@mleuusex U.S. Patent No. 5, 387,207
infra. One essential dissolved conponent of the water phase is a

wat er-sol ubl e el ectrolyte. The dissol ved el ectrol yt e mnimzes_the tendenc
of the nonomers, Jdonetheressential corapaneniaftbewil-phageds@n amulsiferscompenent that

to al so- di ssol arhiits the ﬂﬁhﬁ(trohhéﬁﬁtable HIFESS, This éﬁrurs»fe.sceﬁboﬂéﬁfi cbﬁ'rprlses a
mnimze the extent to whjc ‘Eﬂliﬁgplﬁ{e“al fil

the of |/ vat er (RIFBRRARIEU Yord pPRERNATY o PEMISHRR| Sych as those

pol yneri zati on.entmeratéd én prsSEamtdﬂoeﬁeeVrzﬂWMaand t he
20 resulting ionic strength of .the water phase is believed to determne

whet her and to V\/nat de ree the resultin preferred pol ynmeric f oans can be
open-cel | ed. pil phaseiused:tosior IREs compsisas fropo apout 8240iabout 98%

initiator. Suc Qvér B{ ﬁ%mﬁ?rw'ﬁgaﬁehﬁa%@n M 'ébd’i‘ﬂg?dtbt QbPUF ‘I‘@}&e5¥ \frerght

phase of the H PEs a e any conventi ona vvat er-s ree ra

initiator. Theﬁnumfarcr@wlmtge referablynthe silphase willicomprisetfears; abputRP to
anmoni um per suléwmsgs%yw mghpﬁrdmrﬁer cémiiohﬁhp%haoﬁémt abostoditsnabout 10% by

D Car DONA S ARhE ey e R PO RRE TS APRabt B S S Ot St
conpounds wi t h cornponentsag©ne suchhoptionallicomponent fistan dil sslubiéipolymerdzation
Lg; Lgﬁf E:Ltez |mtr?FloTrh8f 'ths ! §8h&al GGPePRell’ RIGHA & thtsd AkiMRAUIn 4he "Rt such as
S - described in U.S. Patent No. 5,290,820 (Bass et al.), issued March 1, 1994,
which is incorporated by reference. Another preferred optional component is an
antioxidant such as a Hindered Amine Light Stabilizer (HALS) ‘and Hindered
Phenolic S_ta_bilizers (HPS) or any other antioxidant compatible with the initiator
system to be employed. Other optional components include plasticizers, fillers,

colorants, chain transfer agents, dissolved polymers, and the like.

The discontinuous water intemnal phase of the HIPE is generally an aqueous
solution containing one or more dissolved components such as those
enumerated in U.S. Patent No. 5,387,207 infra. One essential dissolved
component of the water phase is a waier-sqluble_ electrolyte. The dissolved
electrolyte minimizes the tendency of the monomers, comonomers and
crosslinkers that are primarily oil soluble to also dissolve in the water phase.

This, in turn, is believed to minimize the extent to which polymeric material
fills the cell windows at the oil/water interfaces formed by the water phase
droplets during polymerization. Thus, the presence of electrolyte and the



total noles of polynerizable nononers present in the oil phase. Mre
preferably, the initiator is present in an anmount of from about 0.001 to .
about 10 nol WOmsrazesrt based on the total noles of pol ynerizabl ePAHABIEN49;

the oil phase. The polyner form ng the HLPE foam structure will
preferabl y be substantially free of polar fufBti onal groups. This nmeans the
polynmeric foamw ||l be relatively hydrophobic in character. These

Y S oL e BB o Gt Ul et HindR IS LRIk 33#%"1‘?@@38“8%'#5&”
i s mixed with toavbat degree thesresaitingspreferred palymeria foars gan ke opendselipd

conponent, such as in the case of marine oil spills. When t hese foans
are to be used as_absorbents for aqueous |iquids such as juice spills,

mlk, and the |.klhedﬁlﬁﬁ%wlluglsgnmaﬂyospngmm.qmwnguaﬁtwaa lnmat@r t$igh an

general ly req %it&téﬂééﬁh%nbhﬁs Pﬁﬁérél? é@dvétﬂo the w&éﬂbhabetdmabmmcand can
hydrophilic. drogé}(q I zat.i on 0O

| f nec
acconpl i shed g 'ﬂBaWPErﬁ?AH]P f’@é ¥ zﬁﬁ@sg J@%ﬁ? z??éf oxygen
a manner descrédgounds). s‘&chPaé esudidin, ;fctaﬁé’luﬁﬂ 'éndﬂérrmmmum Persulfates, hydrogen

hydroph|I|Z|ng surf ctan n_be han

wettability of ?’r?é" F@.ﬁﬁté{%f%&hﬁ%ﬁé"‘%l $n§ﬁ§&nm$enm@]o§{v§mmnal
and can i ncl ud[edmxvamtlato; eistems areralso peefisedbl YSuch t $ystemsi mecfammi by
such - as. t hose . P, i f
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exanpl e, toxicolaogjcally. acceptable al ne ear tal salts al ts.of
This type and thoThé ue@émtﬁa 58 EieShtont i B abt 205 ie Pares Fa4d of the
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enpl oyed as pHRgsavat er phase electrolyte in the H PE Hydr at abl e

i norgani c salt can easily be incorporated by treating the foans with -
aqueous solutions of such salts. These salt solutions can generally be. used

The polymer forming the HIPE foam structure will preferably be substantially
free of poIar functional groups. This means the polymeric foam will be relatively
hydrophoblc in character. These hydrophoblc foams can find utility where the
absorption of hydrophobic liquids is desired. Uses of this sort include those
where an oily component is mixed with water and it is desired to separate and
lsolate the oily component, such as in the case of marine oil spills.

When these foams are to be used as absorbents for aqueous liquids such as
juice spills, milk, and the like for clean up and/or bodily liquids such as urine, they
generally require further treatment to render the foam relatively more hydrophilic.
Hydrophilization of the foam, if necessary, can generally be accomplished by
treating the HIPE foam with a hydrophnllzmg surfactant in a manner described in
U.S. Patent No. 5,387,207 infra.

These hydrophilizing surfactants can be any material that enhances the
water wettability of the polymeric foam surface. They are well known in the art,
and can include a variety of surfactants, preferably of the nonionic type, such as
those enumerated in U.S. Patent No. 5,387,207 infra.



to treat the foans after conpletion of, or as part of, the process of
removing the resi dual water phase fromthe just-polynerized f

Treat nent of WU t h such sol utions preferably deposits hygl?érflésoglmmog
inorganic salts such as calcium chloride impqfesidual amunts of "at |east
about 0.1% by weight of the foam and typically in the range of from
about 0.1 to about 12% Treatnent of these relatively hydrophobic
foams with hydrophilizing surfactants (with or without hydratable salts)
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i nternal phaseasithe water phas&)electjolyte yrmelHIREﬂ curing this stable enulsion
under conditions suitable for formng a solid polyneric foamstructure; 3)
optionally washi ng‘the solid polynmeric foamstructure to renove the

original = residu ydrateble ineraanie saits iranpeasihkbedncemarsted by ireating the floams
necessary, ” with a(%ueous solutlons of such salts .These salt solutioh’s céﬁ bgél 33 Bﬁlused
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salt to depos
4) thereafter musrwatert ase)ﬂ‘omﬂle ﬁqmlymbnzed tfoamsThQ'r@amttwfefoams with

Aticles eﬁégha%voév{‘%% Breleib, sgﬁes?ﬁ%r%%@ﬁ Rbfhanic 3, §len, as, paigium
for an nunber chlosidel inceasidual ameunts of atileast aboutsQA% Ky weighteobthe foam, and
novi ng, rel easy&g&a" Hithd'ran @réf'ﬁ?*haéﬂdhtldﬁ?ft Lbbat 1285 0r bent articl es.

In order to us ective terla s in absor ent structures, these
materials can be conbined with other elenents so as to creating an Fluid

handl i ng nenber, Wheatnat'of stiesent Rlatively atgarsphubié o foamsdewithi [Hydvophitizing
lald out-in surfactants (with or without hydratable salts) will typically be carried out to the
extent necessary to impart suitable Hydrophilicity to the foam. Some foams of
the preferred HIPE type, however, are suitably hydrophitic as prepared, and can
. have incorporated therein sufficient amounts of hydratable salts, thus requiring
_no additional treatment with hydrophilizing surfactants or hydratable salts. In
particular, such preferred HIPE foams include those where certain oil phase
emulsifiers previously described and calcium chloride are used in the HIPE. In
those instances, the internal polymerized foam surfaces will be suitably
hydrophilic, and will include residual water-phase liquid containing or depositing
sufficient amounts of calcium chloride, even after the polymeric foams have been
dewatered to a practicable extent. |

Foam preparation typically involves the steps of. 1) forming a stable high
internal phase emuision (HIPE); 2) polymerizing/curing this stable emulsion
under conditions suitable for forming a solid polymeric foam structure; 3)
optionally washing the solid polymeric foam structure to remove the original
residual water phase from the polymeric foam structure and, if necessary,-



t he above. An absorbent article generally conprises: - .an absorbent core
or core structure (which conprises the inproved fluid di stribution
menbers accoW a0 t he present invention, and which may FETLBIP/00409
sub-structures); - a fluid pervious topsheet; - a fluid inpervious
backsheet; - optionally further features Iikgzclosure el enents or

el astification. Figure 6 is a plan view of an exenpl ary enbodi nent of

'S ahown i n i glipatia the; PaVPTRIEE saam Stk wiagactiroppiizing GufteRR fesor
i Induc_ed ponlt r?chym_tahjelsalt toidepositpany meededshytirophilizing surfactant/bydratable salt,
bei ng out - avay P BeipaldeaRicting 3Rk BRI tosfilthie? T Bldteiiure is

with the porti oflesgringdemere fidly indJ & Ratent Nes 523@%,207 stptahe wearer, the

outer surface 52, facing the viewer. As-shown in Figure 6, the diaper 20
conpri ses a contai nnent ,assenbly 22 preferably conprising a |iquid pervious

t opsheet 24, a Asﬁgiﬁm-ﬁﬁﬂﬁous backsheet 26 joined with the topsheet 24,
gndkaﬂ a?s‘z’gbe”t CThe matapiaid bcooriing eb he présent invehtisri ard saitdblehfor an number
ackshee ;e

|l asticized side.pangls 30: elasticized.|leq cuffs 32: .an -
olastic waisi febappieeiEns TaaaIFY g EansrarEle. Sricivinen rdVingoreidasiBe, put are
fasteni ng syst epadieatariy usefuldor igbispriviersti aytielesd as 36.
23 The dual tension fastening system 36 -preferably conprises a prinary
fastening system 38 and a wai st closure system 40. The primary fastening
syst em 38 pr ef er ablnyoriaftei uss respegtiveona émahsorhent strichiresnthese materials

| andi ng menber d4n g ecdifibinedC With! othéy BiéMeffs iso 88OW! dr8aling)Uif Miuld® handling
preferably conprise a p%r of first attachpent co% e sec nc’iJ

nents 46 gnd a 0 )
attachment conpO¥eERRer avhigh comprises patgnals aceard F‘}/al%r‘\"ﬁspgﬂg"% as laid out in
posi tioni ng patthe &dovencat ed subj acent each: first attachment conponent 46.
The diaper 20 is shown in Figure 6 to have an outer surface 52 (facing the
viewer in Figure 6), an inner surface 54 opposed to the outer surface 52, a
first waist reghoralBerbentarticledgensrally copgipriseS8 opposed to the first waist

i aper 20 i 1 whi cpapabyorehf’ el o bine Sthicklte Huhich QlhBlises 3RE, BiprbliS fuid
edges are desi gnat di§tidutiommemhers AccPEdiBaste the mtesent; jnventione ARg which may
.that ‘portion of thgoskisPsrsublstructures); '

- afluid pervious topsheet;

- a fluid impervious backsheet; _ _

- optionally further features like closure elements or elastification.

_Figure 6 is a plan view of an éxempléry embodiment of an absorbent article
of the invention which is a diaper.

The d_iaper 20 is shown in Figure 6 in'its flat-out, uncontracted state (i.e. with
elastic induced contraction pulled out except in the side panels wherein the
elastic is left in its relaxed condition) with portions of the structure being cut-away
to more clearly show the construction of the diaper 20 and with the portion of the
diaper 20 which faces away from the wearer, the outer surface 52, facing the
viewer. As shown in Figure 6, the diaper 20 comprises a containment assembly
22 preferably comprising a liquid pervious topsheet 24, a liquid impervious
backsheet 26 joined with the topsheet 24, and an absorbent core 28 positioned
between the topsheet 24 and the backsheet 26; elasticized side panels 30;
elasticized leg cuffs 32; an elastic waist feature 34; and a closure system
comprising a dual tension fastening system generally multiply designated as 36.



whi ch is positioned adjacént to the wearers body during use (i.e. the inner
surface 54 g rally is forned by at |east a portion of the t°p§§9ﬁ fhosyed
ot her conpon@&ﬁ 9“3%ﬁed to the topsheet 24). The outer surface gﬁ%rlgﬁs
t hat portion of the di aper 20 which is positb?ned away fromthe wearer's
body (i.e. the outer surface 52 generally is tormed by at |east a portion
of the backsheet 26 and ot her conponents joined to the backsheet 26). The -
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panels 30). (The lateral direction (x direction or mndth) I's defined as the
direction paralle ter centreline, 66 of the diape
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St cuf f dit I
el astic gasket SREOREWaishegjor, cﬁggeespgpggélyg Edmlﬁ'@geﬂéSeggg él oﬂ@@"e
out board of thpeﬁphéryesottuftheifdteﬁamemmm iob ¢tk drapér&ﬂa.bmewaﬁfte'egmeach

US Pat ent comprise a central region 68 and a pair of side panels which typically comprise
the outer lateral portions of the waist regions. The side panels positioned in the
first waist region 56 are designated 70 while the side panels in the second waist
‘region 58 are designated 72. While it is not necessary that the pairs of side

~ panels or each side panel be identical, they are preferably mirror images one of

: the other. The side panels 72 positioned in the second waist region 58 can be

elastically extensible in the lateral direction (i.e. elasticized side panels 30). (The

- lateral direction (x direction or width) is defined as the direction parallel to the

. lateral centreline 66 of the diaper 20; the longitudinal direction (y direction or

length) being defined as the direction parallel to the longitudinal centreline 67;

and the axial direction (Z direction or thickness) being defined as the direction
extending through the thickness of the diaper 20). '

Figure 6 shows a specific of the diaper 20 in which the topsheet 24 and the
-backsheet 26 have length and width dimensions generally larger than those of



‘4, 695, 278. The di aper 20 may further conprise an elastic waist feature
34 that provides inproved fit and containnent. The el astic wai st feature 34
at | east- ext er#o dommgpizt udi nal |y outwardly from at | east one of tpeTwsbméoso
edges 83 of the absorbent core 28 in at |east the central region 68 and
generally.forns at least a portion of the end2ddge 64 of the diaper 20.
Thus, the elastic waist feature 34 conprises that portion of the diaper at
| east extendi ng frog;t he wai st _edge 83 of the absorbent core 28 to the end

edge 64 of the drapbpomentgare 28; The tepshaat 24-and the baekshest 26 extendheyend the
wai st . Di sposabledgeisdf ¢é abs6rbept ebrs D3 :@by% i oft i

el astic waist f tgures oﬁ p Sfl ti oﬁad'itﬁqﬁ]e. [ rgﬁta_gipgﬁp?‘g |§Ee°afrmegr!1%per 20.
posi tioned in tﬁg\esm%glos&e Ings; the outer pefimeter gg dn otherwards the Adgesof the
of the el astic diaper 2&aThe pefipheny 600cpmpsises the'lbhgitudihal dgesBreRid &k end
a portion of thggpgglﬁheet 26 that has preferably been nmechanically

stretched and a anm nate material conprising an el astoneric nenber 76
positi oned between the topsheet 24 and backsheet 26 and resilient nmenber 77

positi oned between ; ' . ' s_wel |
as other component éﬁ@# ?ﬁgﬁga}gﬁr E"S%@% hfaﬁéer%gg’tﬁé?feq ﬁov%] E@P%a%'gylar to -
whi ch is i ncor p@n¥iafdhedeg bands, sidedlapse barrier cuffs, or elastic cuffs described above, it
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conformabl e, non-.idsitating to the wearer's skin, bl'e of abso
and retaining | Fﬂﬁi%CQMs&Q arl?q{ae\ﬁﬁapoéﬁamtars&amn&&ﬁst&nml@gr 8fssuch as
sBown in Fi gu; edéscrilied alhsdhbeboveirefégeﬁc@d gRISTEPAteht gm ' ,Sb%PVﬁL"a Opreferred
"bottoni part), r .S de. S, | st...edges. The .absorbent
core may - in agﬁ}%eﬁg El‘ﬂeg ?@%"‘gf%ﬁs%& bﬁﬂ‘&{l m&%%?"g'@cmn(f% ?tp,ee}astlc
present i nvent i gasketinghpuif §84awith emevor mare élastic strands 105, positioned batbicdard of
handl i ng mat eri ¢HeS teRfiEP e kS ’ haped. - sordbegt
articles such aa e ﬁg} n(’;t%u‘ffl :8% %ggnt gb- Bgéém%ﬁjﬁ}e‘dﬂ\%za pu f)gfgﬁé&%% gj@ Batent
generally refer &9 &s airfel t; neltbl own ‘pol yners including coform
chemcally stiffened, nodified or cross-l.inked cellulosic fibers; tissue
I ncluding tissue .and fdssue. |l anmi nat es. neral .exanpl es for )
absor bent struct u\;\igg?’%]%’e%(tmqyeﬁ"&‘ﬁrﬁo@prﬁﬁ %ﬂ@'%‘&‘d?@f ge%ﬁ:'?? &%ﬂl‘at provides
"Hi gh- Densi ty Almpnovedt fitSand ccontainments uEhe teiatﬁi waist éé?tuke 3 e gastbedtends
9, 1986; U.S. %@Ip | y j Ig4
Dual - Layer ed Co%?ﬂh?ig‘g &ﬁuﬁg - gr?ynsg!e.d%ﬁ) 5l n%ﬁé&é%‘f eﬁéggé:{]fghqbﬁpﬁﬂ@em
: | - core 28 in at least the central region 68 and generally forms at least a portion of
- the end edge 64 pf the diaper 20. Thus, the elastic waist feature 34 comprises
that portion of the diaper at least extending from the waist edge 83 of the
absorbent core 28 to the end edge 64 of the diaper 20 and is intended to be
place_d adjacent the wearer's _waist. Disposable diapers are generally constructed
so as to have two elastic waist features, one positioned in the first waist region
and one pqsitioned in the second waist region. |

The elasticized waist band 35 of the elastic waist feature 34 may'corr.lprise a
 portion of the topsheet 24, a portion of the backsheet 26 that has preferably been
mechanically stretched and a bi-laminate material comprising an elastomeric
member 76 positioned between the topsheet 24 and backsheet 26 and resilient
member 77 positioned between backsheet 26 and elastomeric member 76. |

This as well as other components of the diaper are given in more detail in
WO 93/16669 which is incorporated herein by reference.



4,888,231 entitled "Absorbent Core Having A Dusting Layer" issued to
Angstadt on Decenber 19, 1989; EP-A-0 640 330 of Bew ck-Sonntag et al
5 180 622 (BeWPV47P2); US 5 102 597 (Roe et al.); US 5 387 207 IR
Such and simlar structures m ght be adopted tso be conpati bl e W|th t he
requirenents outlined below for being used ag t he absorbent core 28.
The absorbent core can be a unitary core structure, or it can be a
combi nati on of ApRKFE&Nt JpeCr bent structures, which in turn can consist of

ks

one or nore sub- . Each of the structures or sub-structures can
have an essenti al ITher ApsarbentGRsheuidbriganeralle compressibier sonfermable, non-
t hr ee- di mensi ofatatirig RO ewé@ﬁr’%rﬁ(n@faﬁd)&ﬁbmétofaéﬂdo%tﬁg and re%ﬁﬁig?lhdn‘f ds such

ot k8, oy e pRrih, By ailatei, A shoR.ALFidire . Tob ftossent
to cover the regretasoh garment surfacee(“idwerli orctiottor” peet)y a bddycéunface, side
[
rones of the aBIgPBL AL A BabSE. THR SpkbMibet Cqre B, 18, abifion "t e HGia
cor r espondi ngl shstnbtemaremambasacd:QIngwgp thenpegsent inentioni ngompdse ehwide variety
articles are gﬁf‘qwd-éﬁébfb@?ﬂ ’Z 'th?landllnag?1 é'natenals commonly used in dlspgysable

26 wearer such_ t
fromthe crotcAianarsand PH@"I alrorbenh Agicles su ﬁhlaﬁ t it inal Jimited) te hecoramineted

the wearer.  wodd elpahhwh ustgéhaan eéfé&eh%ea@airfé)gtrhewblawa.s avrr@%ﬁ%luaeag

their width dlrre5|on eatcl worn s tatthea

the | ength di nER8™BhH F'%e'gfqaa){eﬁt n !ﬁ‘{;r?{ Wég'ﬁ(ﬁ "‘f'ﬂ%‘cvﬁ%@@r tissue
when st andi ng, indhidiag tissaewiraipis ahdhsSue)lamlhatdse article is aligned with a

i ne-extending fromleft to right of the wearer. Because of the

anat ony of the human wearer, the space bet wken the | egs of the wear er
general |y confi ne&enerak gxamples; patahﬁqrbenﬁ strugiures | arei deseiibed dgi UiS. Patent

el b on g TS kel BIGHENfLIYNRIHBRSrtitot oy b Wil ot .
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poi nt, ere t o )

SR e ey g e,

di st ance on December 19, 1989; EP-A-0 640 330 of Bewick-Sonntag et al.; US 5 180 622
(Berg et al.); US 5 102 597 (Roe et al.); US 5 387 207 (LaVon). Such and similar
structures might be adopted to be compatible with the requirements outlined
below for being used as the absorbent core 28. '

The absorbent core can be a unitary core structure, or it can be a
combination of several absorbent structures, which in turn can consist of one or
more sub-structures. Each of the structures or sub-structures can have an
essentially two-dlmenslonal extensuon (i.e. be a layer) or a three-dlmensmnal_
shape.

. Regions of absorbent articles
Generally, absorbent hygienic articles are intended for being worn around the

lower end of the body torso. It is an essential design feature of these articles to
cover the regions of the body where the discharges occur ("discharge regions"),
which extend around the respective body openings. The respective zones of the
absorbent article covering the _discharge regions are correspondingly referred to -
-as "loading zones". Thus during use, the articles are generally arranged on the



between the legs is the narrowest, and is - for the scope of the present
invention - referred to as the "crotch point". If the crotch point of
an article i woewd7o8/i ous fromits shape, it can be determ ned BETIBAYPI4H9
the article on a wearer of the intended user group (e.g. a toddler)
preferably in a standing position, and then pf Qci ng an extensible filament °
around the legs in a figure eight configuration. The point in the. article

cor 1 espONi 19, \fed P Ak g0 &858, 161 kg TN o Yo SEBBERr) et e
bei ng af fi xed wirolchrbetineendhei lege upwardsybotx intthedrant@nchtheoback of thehwearer.

article is often in the mddle of the article (in longitudinal direction)

this is not necessar|ly the case. It can very well be, that the part of the
article which is iGeae@lly. syuche aflisles | have a flepsth dimiansion rexaeeding dheirc width

(or rear) part dimenbiter, whereby the etidleds Wathai siich ﬂfat‘@hé@ias ef the tﬁ”chmensnon '

o eor e dba9nedwith s Reloh irekBen 4 e e are wBen enging L ti i

pl aced | ongi t udiireation okthe adiclé tisialigned withi al ine extending from left to right of the
27 The c&g%@ region is the area surrounding the crotch point, so as

to cover the r % i ve body openings, respectively discharge regions.

Unl ess otherwi se nentioned, this region exténds over a |l ength of 50% of the
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has been confirned that thls is a swtable nmeans to describe the fluid
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nore general ter & 0 e article shou not exten
much beyond the gfegr%ﬁo %girgég %ﬁfcgﬂ)% "wear er. :

if the crotch point of an article is not obvious from its shape, it can be

determined. by placing the article on a wearer of the intended user group (e.g. a

- toddler) preferably in a standing position, and then placing an extensible filament

around the legs in a figure eighf configuration. The point in the article

corresponding to the point of intersection of the filament is deemed to be the
crotch point of the article and consequently also of the absorbent core being

affixed within this article. '

Whilst this crotch point of the article is often in the middle of the article (in
longitudinal direction) this is not necessarily the case. It can very well be, that the
part of the article which is intended to be worn in the front is smaller than the

-back (or rear) part - either in its length dimension, or width, or both, or surface
area. Also, the crotch point does not need to be positioned: in the middle of the
absorbent core, in particular when the absorbent core is not placed longitudinally
centred within the article.



.If the crotch point is positioned offset fromthe md-point of the article,

the crotch r-egjd);b, hdJ | covers 50%of the total article length (ipgraBog/oos09
| ongi tudi nal direction), however, not evenly distributed between front and

back, but proportionally adjusted to this off-gpt. As an exanple for
an article having a total core length of 500 mm and having a crotch point
which is positioned centered, the crotch region wll extend from.125 nm

away fromthe front edge up to 375 mm away from front edge. O, if the 200
tch point Ii . LCOL i 0
 avey 1 rom 1 ront 48 §okglh Bsgion 8 e sk Skl e GAEh i o 3 REcadk) the
mm | n gen&espectivembodyoopenings, i tespeciivelyy discharge tegiens.ctinlessfotherwise
cr ot ch Zone | engiord, A ToGFCe kR Blet TR of B0 ' therfitfl cBRE'idhgth
gggi tC i Oﬁgdeat a whgq?rarip&éur’n is defined as thg distance between the front and rear waist ®dges
Lf EC_E =d!-C|0 *( ]pf*thécb_'bré, Which might B@lraﬁbﬁﬂﬂh?té@ofﬁyzégﬁ?ﬁﬁIziﬁ?%ﬁfirﬁtﬁdi%ﬁ&r% the
a i aper, for .pbej.ng worn oddlers . €. - ,
wei gh%/) wher eby "?’P@M"ﬁ% S?ntteﬁg}/r!ftr)t iqgﬁ'éei?{&% Paintqis pesiiened 4n 5’% gﬂ'@'ﬁ%&f the
to as MAXI si lzeartfd:1e‘ntt'tdrne*trtar trotthe regiorn stavts abhen Punﬁ?%ifmn thd f{cﬂit&id?e?;ﬂdé) at
f I teri L r presen nvent,i o
the crotch reg Ga k) WETieMB AT extinds indB! 5% of e BTl ¥dia TBhglf, G the Hront
The total area amnd thezeearf quadecofttbe leagthofithe- absorbent cere dd siot belong to the
dependi ng on th%ﬁéﬁﬁﬁ@@fdﬁ!‘{%é"i&étm%sthe ab%orbent core, i.e. if the core
c

IS narrower in the cro region than outside the crotch region, the crotch
region has a smaller area (surface) than the remaining area of the

Skt or o . g g T Crloh AP 56 9t SbgoRUAR bRt e
D oL oLl Ryl o B eSees, ate ko 5 Zoafimd iapihis B sitable
perpendi cul ar t mears tondesariienitie fliid lmandling pHenohtena. If the present invention is
applied in articles having drastically different dimensions, it might become
necessary to reduce these 50% (as in the case for Severe Incontinence articles)
or to increase this ratio (as in the case for Ultra Light or Light Incontinence
articles). In more general terms; this crotch region of the article should not extend
" much beyond the discharge region of the wearer. '

If the crotch point is positioned"offset from the mid-point of the article, the
crotch region still covers 50% of the total article length (in longitudinal direction),
however, not evenly distributed between front and back, but proportionally
adjusted to this off-set. ': | |

As an example for an article having a total core length of 500 mm, and
having a crotch point which is positioned centered, the crotch region will extend
from 125 mm away from the front edge up to 375 mm away from front edge. Or,
if the crotch point lies 50 mm offset towards the front core edge, (i.e. being-200
mm away from front core edge), the crotch region extends from 100 mm to 350
mm. - '

In general terms, for an article having a total core Iength of L¢, a crotch point
being at a distance L¢p away from the front core edge, and a crotch zone length
of Lgz, the front edge of said crotch zone will be positioned at a distance



The "crotch region” is further confined by the wiwdth of the core in this
respective region, and the "crotch region area" by the surface as being
defined by thwo®pateh region | ength and the respective width. PCT/1839%/@0409
conpl enentary elenment to the crotch region, the absorbent core also
conprises at |east one but nostly two waist r@§ion(s) , extending towards
the front and/or the rear of the absorbent core outside the crotch region.
Design Capacity and Utinate Storage Capacity In order to be able to
conpare absorbent articles for varying end use conditions, or differently

sized articles, the "design capacitylsfias pgﬁn( found /tL%).be a suitable .
nmeasur e. For exanpl e, babies are representing a typical usage group,
but even within this group the amount of urine |oading, frequency of

20" urine wi 11 oy g the absorent article can be 3 baby diaper, for, being worn by
t oddl ers on onet"a;%‘:'é',s (gﬁt %éﬁg’ema%xﬁérﬁgi%wéfﬁnge_@mﬂ?%%eaﬂ% thearticle in
%Anot he][ user grthentrade is geherally refiwreditoras MANXI Isizs)fTHen the article ha§Qd_51b|%i dble to
orm of inconti [ ) ul ts can, use such arti S
~again with a w %(;%%i\genare‘do@ %%tﬂﬁggﬂ®#$ﬁ§ ,%%éewirl’%ﬁwe?eéseﬁrgﬁe en of the
| i ght i ncont i neprasentinyenfiampthe ceadol regionchas ito dec eapable toVpiimarilyt receivenurine
skilled in the Hindd | readily be able to transfer the teaching to other

sizes for further di'scussion, focus will beput on the toddler sized
babi es. For such user, urine |loadings of upto 75 m per voiding, with on

an average of fouryNeitsialared @hd'size bftheefdtét rédishis L 88 cblirse I A8/ |

of 300 m, and yoidi ng r.at es.d(%f ]f5 n / sec have b%en,‘f o#nﬁ P[)éébe,%a déﬁéﬂQI.ﬁ@on

sufficiently r e%?e@?%ﬂ'?’?e".‘" h of the, pSATPRNt 50Ee: 18-+ If dhecHe; isgnamewer in the

cope W t hf such creteh regienthas loutdide the crotch .ffegmbithé ‘cyoteh ré'gigliﬁ s dnsaliRl area

anounts of wuri -ed. T oLt er di scussion as

"desi gn capaci P@u% éﬁh%{eﬂsee%“n%ﬁiﬁgg% bf)meoébﬁfgsgat%é%e absor bed by

materi al's which can ultinately store the bodily fluids, or at |east the

aqueous parts of MGt iSE&R BéTontemplated, that the boundaries between crotch region
and the rest of the article can also be curvilinear, they are approximated within
the present description to be straight lin'.es, perpendicular to the longitudinal axis
of the article. '

The “crotch region” is further confined by the width of the core in this
respective region, and the "crotch region area" by the surface as being defined
by the crotch region length and the respective width. '

As a complementary element to the crotch region, the absorbent core also
comprises at least one but mostly two waist region(s) , extending towards the
front and/or the rear of the absorbent core outside the crotch region.

Design Cagi acity and Ultimate Storage'Cagacig

In order to be able to compare absorbent articles for varying end use
conditions, or differently sized articles, the "design capacity” has been found to
be a suitable measure.

For example, babies are representing a typical usage group, but even within
this group the amount of urine loading, frequency of loading, composition of the



- if any - only little fluid is left on the surface of the article towards
the wearers-skin. The term"ultinate" refers in one respect to tﬁgmwomw
situation as YR®H®%%psorbent article at | ong vvearlng tinmes, f1
respect to absorbent materials which reach thgir "ultimte" capaC|ty when
being equilibrated with their environnent. Thi's can be in such an absorbent
article under real in-use conditions after long wearing tines, or this also

-can be in a teﬁﬁnervﬂn%ﬂywa@w REFE sHRIBF 'b%'b?e§(néth%a&é§P%&é@§ler%n one

many of the proces n er consideration have tic kinetic behavior,
one skilled i ns'ﬂﬁegﬂf? s&ﬂ‘PTe?‘%m'? fMQNG vadous m@%’ﬂﬁ?@ba@ @Sacities to be

reached when the actual capacity has reached a value sufficiently close to

accuraty, © acraHrtrdobE dbkit bt Enfileo SHEsLFERRY G cartein fom

primarily de5|gf1ml¢ontlnemmerrately store fluids, and other materials which
are primarily designed to fulfill other functlons such as acquisition

and/or distribution of the fluid, but may stil
30 have a cert ai Als,tingeatinentoadits &aDaBWlSHFh adicless| agaipr withea avide ange of

according to tlb%dﬂiq?scﬁdﬁdltidhée ngeneralty erefefred tw%sMn?hptiﬁc@ﬁméﬁ&e tingihg up to

artificially segara e such functions. Nonethel ess he ultinate storage
capacity can bSCYRIEIPRPRURENGS: the total absorbent core, for regions
t hereof, for absorbent structures, or even s$ub-structures, but also for

materials o SFLSWES?@*%@?@%N@@S%”%% Yt iRacin be 496 o ARGEP 18 14dthing t
wi |l be abl e tothersizes fordiwther discyssion facus wilishe put gmthe teddiessizach babies.
. intended user PBP%BEh uégi‘t Gﬁl?l tl)?acfjiﬂbstkﬁ" t@ﬂtﬁi?@nﬂ?&?tﬁ?ﬂt ”tWIﬂ'PBEusan avefage of

absor bent core_can , ous s to ous _
fibrous matri ckyrvoid '"9%59@!’ wearingpar “1"‘516? ting iyadotal jeadipg Qfé-’tvéﬁ? mly gnd voiding

occurring fi bergtes @5 mise®have beén foesd todse s&ﬁbne%ﬁly&bfbréeéntaﬂ%y made
fi bers.. Exanpl es of .suitabl e unnodified/ nodiified naturally occurring fibers

include cotton, Esparto grass, bagasse, kemp, flax, silk, wool, wood pul p,
chemically modi f | kiencefoitinsuch ardicles beingnablet ttybopeIWith ssaeh mqphinementscsimuld

acetate. Sui tahé@eiﬂé‘%??%b@pf b BickiSP Ip cHPAIRol AR ALY Whi G Bl fered to

pol yvi nyl fluorirde oro | 'ene yviny ehe
pol yacrylics sfathe U'@@U‘l?@%ﬁ"’";ﬁﬂ "design CﬁE%‘P'Bte pol yet hyl vi nyI acetate,
non-sol ubl e or sol uble polyvinyl alcohol, polyolefins such

These amounts of fluids have to be absorbed by materials which can
ultlmately store the bodily fluids, or at least the aqueous parts of these, such that
- if any - only little fluid is left on the surface of the article towards the wearers
skin. The term "ultimate” refers in one respect to the situation as in the absorbent
articie at long wearing times, in the other respect to absorbent materials which
reach their "ultimate" capacity when being equilibrated with their environment.
This can be in such an absorbent article under real in-use conditions after long
wearing times, or this also can.be in a test procedure for pure materials or
material composites. As many of the processes under consideration have
asymptotic kinetic behavior, one skilled in the art will readily consider "ultimate"
_capacities to be reached when the actual capacity has reached a vaiue
sufficiently close to the asymptotic endpdint, e.g. relative to the equipment
measurement accuracy.

As an absorbent article can compo"ise materials which are primarily designed
to ultimately store fluids, and other materials which are primarily designed to fulfill
other functions such as acquisition and/or distribution of the fluid, but may still



as polyethylene (e.g., PULPEX[err]) and pol ypropyl ene, polyam des such as
nyl on, polyesters such as DACRON[err] or KCDEL[err], polyurethanes, -

pol yst yr eneswaass7odee | i ke. The fibers used can conprise sol el )PClTéhBﬁ?’WP%/
occurring fibers, solely synthetic fibers, or any conpati bl e conbi nati on of
natural |y occurring and synthetic fibers. TR® fibers used in the present

i nvention can be hydrophilic, or can be a conbi nation of both hydrophilic:

d hyd hobic fib b .t.h of
ydr ophi 11 c_f IAEsa; Cottaia timate SIPBe RPARIN oBHEATE MrmeteilR AREETARG to
cel lul osi c fi lthespresert fiheehtior laré adescribed ewithoutattempiingy & taetificialle reeparate
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obt ai ned by h;tbedptanabsmgenyaotqorfomreg:pnaethgredu&r absgr@en&munese@reeven
| t
or silica- reﬁé"ﬁ’das L étbﬂ{i/?!éb for pate g@éé’ﬁ?mh f’\ gﬁl@ ﬁrev:ous

pol yolefins s ene or po ypropy l1cCs,
pol yani des, polystyrenes, polyurethanes and the I|ke

31 Sui t abl eagvencbuadedl i BRS BboRs fb? \fd?y nifé direhsions melthe artie, one

chem cal proc h a ut ,no t he Kraf.t

processes. %?IE%WL%GI "EH«"EB??&@ gq rqq ra:,dqu t@?\@ﬁpﬁ%ﬁqﬁﬁeéﬁsﬁg%ﬁgﬂa‘:ﬁes for
cel I ul ose. As othedintended uséhgraupsm "chem cal Iy stiffened cellulosic

fi bers” neans cellulosic fibers that have been stiffened by chem cal means
to increase the stlffness _of the flbers under both dry and aqueous

condi tions. g8 i Ring Ue : proemficoresh of a chemical stiffening

agent that, for e{wm TS ortst! Sore P leo h;m{ inferldib 8 SorRlArOTB RS
can al'so i_ncI ude the st|¥ eni ngrgo r?he ers by alterrli ng the"ﬁﬁem cal b or
structure, e. gfibfo!é?"@tﬂ%ﬁ nki ng pol ymer chai ns. -Pol ymeric stiffening
agents that can coat or inpregnate the cell ul 0sic fibers include: cationic

dified h
Theh he hose: PG| BBes, HAEE0 SHERb Soal 2o SR, Fodmod hpesReBRba or
Bri dgewat er, Nihmoified),atasx esell nas synthetically esiade dibens.aExarnples df- suitable
gg; ;%freOh{JgL;dhﬁaSQfadirﬁ?&fegKﬁ bt éffa(gcuﬁ-‘i}?%‘ f(§é?§ Mhﬁﬁe 'cpftonwé%?%% QGrass,
Patent 3, 556, smgqxsskempetﬂ%t pilk,i weole wanshpuipy cmgmlqallvlm@afmemoél pyip, jute,
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for el dehyde rr@gﬁﬁs @ﬁ é“?i"ﬁ?ne PPBQ'."H@ fllioide, p%?ﬁeﬁ'aﬂuoroe?hylene
polyvmyhdene chlonde polyacrylics such as ORLON®, polyvinyl acetate,
polyethyivinyl acetate, non-soluble or soluble polyvinyl aicohol, polyolefins such
as polyethylene (e.g., PULPEX®) and polypropylene, polyamides such as nylon,
polyesters such as DACRON® or KODEL®, polyurethanes, polystyrenes, and
the like. The fibers used can comprise solely naturally occurring fibers, solely
synthetic  fibers, or any compatible - combination of naturally occurring and
synthetic fibers. The fibers used in the present invention can be hydrophilic, or
can be a combination of both hydrophilic and hydrophobic fibers. '

"~ For many absorbent cores or core, the use of hydrophilic fibers is preferred.
Suitable hydrophilic fibers include cellulosic fibers, modified cellulosic fibers,
rayon, polyester fibers such as polyethylene tefephthala_te (e.g., DACRON®), .
hydrophilic nylon (HYDROFIL®), and the like. Suitable hydrophilic fibers can also -
be obtained by hydrophilizing hydrophobic fibers, such as surfactant-treated or
silica-treated thermoplastic fibers derived from, for example, polyolefins such as
polyethylene or polypropylene, polyacrylics, polyamides, polystyrenes,
polyurethanes and the like.



These fibers can also be stiffened by chemical reaction. For exanple,
crossl-i nki ng geglSedzan be applied to the fibers that, subsequeq,tc,,t,l?”,omog
application, are caused to chemcally formintrafiber crosslink b

These crosslink bonds can increase the stiffngys of the fibers. Wile the
utilisation of intrafiber crosslink bonds to chemcally stiffen the fiber
Is preferred, it is not neant to exclude other types of reactions for

chem cal stiffening of the fibers. Fibers stiffened by crosslink bonds

a0 process. ror tneruigpi s BHp §paklbatbel B ol fiany WiiPigdlin hemical

Pat ent 3, 224, 92 processesrsich) as i hudawtlimitedote - the Kiafoandsulfiteproeesses. A further
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| ssued February sfiffeA88 By cigicaPmeitse) inerehdé thé stiffriess of thé ﬁab}s uh8&FB6th dry
August 11, 1992

In currently pr ang: agueeys rqanditipns. pauch 'Eﬁ%‘?ﬁ can W&@&@%@M@m&ésﬂ chemical
intrafiber cr osshffehinggagehh tisaty fot i exdnglepwoats andidreimprdy rfatésertheamﬁersn Such

Condi t1on, Sui | MERE icalh plsd S'iﬁﬁéénﬁh%gss@%ﬂpé 6t e Jhiets, 0 'isFg. i emical

crosslinki ng agstrusturece.gl; by crasslinking polyrd@r €hainsl ycar.boxyl i ¢ aci ds such
as citric acid. Preferably, such stiffened fibers are tw sted and curled as

described in nore details in U S. Patent 4, 898, 642. These chem ¢
stiffened cel | ul osiPOlYmBEEStifigning agentsthatgasr epalsor imapragnate tth%rﬂe"UlOSlC fibers
particul arly usgiailidén fiohp rmaameabefarchéelﬁémg hitrogen-dntanfifg groups (e9.

have uni que. conBiRpasAUPSk ith o8 tASse %Ma"(ﬁdé’?qq'@h@onafé?arph %ﬁﬁ&ﬁ gHcal o,
Olrj al Ler?at |t vel Bridgewater,c NJ, U&Anohtedxés cwiet bstrengthn resing’ isush i as t pelyamide-

fhat can be. el CHIFTIorRYn YeSFL ot 5 KyrhBRkET 7, PBLARESS .Y Wiimington,
fi bers. Preferaflelawarsy USA) polyasrylamide trasinst desaribedafor example, i UsB! IPatent
be less than ab%sé@@fzegc&&.aaaﬁ Q?TEFS‘?{U%B' YaRGAME D, 29974 ; &Fﬁrhﬁ&al?j‘%vaﬂable

about 175[err]C 'In any vent

ting polnt ~of thi 'her oD
materi al shoul d Polyassyirpyides Tharketed P¥ P F‘ecé(?"muit#%esf%@&?ﬁi IGT, USA,
bonded absor bentunglef uthelrieadendine PaRez®N631 NC; urea formaldehyde and melamme

formaldehyde resins, and polyethylemmlne resins.

These fibers can also be stiffened by chemical reaction. For example,
crosslinking agents can be appiied to the fibers that, subsequent to application,
. are caused to chemically form intrafiber crosslink bonds. These crosslink bonds
. can increase the stiffness of the fibers. While the utilisation of intrafiber crosslink
bonds to chemically stiffen the fiber is preferred, it is not meant to exclude other
types of reactions for chemical stiffening of the fibers.

Fibers stiffened by crosslink bonds in individualised form (i.e., the
individualised stiffened fibers, as well as process for their preparation) are
disclosed, for example, in U.S. Patent 3,224,926 (Bernardin), issued December
21, 1965; U.S. Patent 3,440,135 (Chung), issued April 22, 1969; U.S. Patent
3,832,209 (Chaﬁedee)-, issued January 13, 1976; and U.S. Patent 4,035,147
(Sangenis et al), issued December 18, 1989; U.S. Patent 4,898,642d (Moore et
al), issued February 6, 1990; and U.S. Patent 5,137,537 (Herron et al), issued
August 11, 1992.



absorbent articles, are likely to be stored. The nelting point of the
thernoplastic material is typically no | ower than about 50[err]C .The
t her nopl ast i womd/en9al s, and in particular the thernoplastic fiperapsxmwacse
made froma variety of thernoplastic polyners, including polyolefins such

as polyethylene (e.g., PULPEX[err]) and pol yp82dpyl ene, pol yesters,

copol yesters, polyvinyl acetate, polyam des, copolyam des, polystyrenes,

pol yur et hanes and copol ymers of any of the foregoing such as vinyl
chloride/vinyl acetate, and the |ike. Suitable thernoplastic materials

i nc:c ude hydrophobiln du'rtuﬁltl_? ;bl’etérréd\&iffeﬁed fibets, Hyd'h]fddg idrbsﬁ%ssmg h’édedes int]gaﬁber
surfactant-treat k.S -treat.ed. t he sti,c fiber erived.frg r
exanpl e, pol yofcésgﬂ@‘kﬂgch‘hg@ é%ﬁ%i'ﬁﬁ&/ er?éd%&é %Wﬁrﬁﬂﬁﬁ eﬁg,erspcﬁr ac!'lr’ y?ink%'f“avely
pol yanmi des, poldehyyirateds defibratede (e dndividiuialised),i twisteth ecurled aondiion. hBuitable
hydr ophobic th ke fo] : LA d -

W th 5 surf act SictReACyifering Scrs o ysieaf; RonbiieiE erisdinking ageyRtiuding,
sprayi ng t he fiaespeciallyhCe-Cor palycarboxylic @aigs raychhass icitde aeido Breferably, such

surfactant or sed ' : . . _

33 qur fact ant ieREdiBerd alsisted and curled ge desgiaed Jo more dtpll i 1S Batent

fiber. Upon nel4,B98642d resolidification, the surfactant will tend to

remain at the surfaces of the thernoplastic;fiber. Suitable surfactants

i ncl ude noni onic rfactants such,_as Brij. 7b manufactured by I Cl Anericas, '

Inc. of WI mngt oﬁﬂ"@& 'mrmga?'x : 'W&P@%DQV%GPHG'MBEQPGW?S that make

CP:ggOS p?r'S e£ er FB]thénﬁﬂaﬁwq{aW L@é!@?irﬁ{ﬁéﬂtm'abédﬁbenpfreﬁgt%tnw ?.ihstiffenelcl cel!)ulosic
nnecti cut. i des . noni anl urfactan nj. oni,c sur a can al so be

used. These su%ﬁ’gg§'am sagéﬁoﬁe&%\p'ﬁ?mgd htyaf?ﬂ!!"‘i’hh??ﬁ?pﬂ@%"@ %98"% Ii?ve unique

| evel s of, for combipations obstifitess andzesilieabyut 1 gram per square of

-centinmeter of thernoplastic fiber. - Sui tabl e thernopl astic fibers can
be made from a single polymer (nmonoconponent fibers), or can be nade from -
nore than one pol JR@dditionto op; y synthatie)or thermeplasiicibersi casnpomprised

fibers” can r qhehe bBsbREHTRMURNIIES, SUBR'SS béing MAdBTISA dhy HetmidpiasticBétgmer
fromone poly tthat I S _enc e€ W t hi r{ a tﬂ_gm) lastic She%&}{h made fromg

i fferent pol yiant cambe mefed: ot trpPeetiEes hatomtl-not extepaively damage;the fibers.
differ igt , typiRreférablyptiee meiting pointiofthisthertrivplastio/materalwillibs legstthan about
core. ares t t n e

rol i of ¢ he 1H0LSe ARSCPIAERIRy RERebh Mlial L Ry AR 75 Moy i dieh the
charact eri sti cdnelfinghpoirdr of pbis nihermoplasticuimaleriel shatigohennd ilowes than the
i glcl-ggﬁ fgﬁg} h/ggﬁfpggétufegnag vhﬁgllw naeﬁl@@ﬁﬂll}/%ﬁ&doabwmerﬁmcwés?wen used in
ol yethy P ab}é%rbém ar%cl’es? arg ?ii(eK' to QZ stored. The melting point of the thermoplastic

material is typically no lower than about 50°C. ‘

The thermoplastic materials, and in particular the thermoplastic fibers, can be
made from a variety of thermoplastic polymers, including polyolefins such as
polyethylene (e.g., PULPEX®) and polypropylene, polyesters, copolyesters,
polyvinyl acetate, polyamides, copolyamides, polystyrenes, polyurethanes and
copolymers of any of the foregoing such as vinyl chloride/vinyl acetate, and the
like. Suitable thermoplastic materials include hydrophobic fibers that have been
made hydrophilic, such as surfactant-treated or silica-treated thermoplastic fibers
derived from, for example, polyolefins such as polyethylene or polypropylene,
polyacrylics, polyamides, polystyrenes, polyurethanes and the like. The surface .
of the hydrophobic thermoplastic fiber can be rendered hydrophilic by treatment
with a surfactant, such as a nonionic or anionic surfactant, e.g., by spraying the
fiber with a surfactant, by dipping the fiber into a surfactant or by including the



acet at e/ pol ypropyl ene,  pol y- et hyl ene/ pol yester,

pol yp+ opyl en%(,(g%/x.ﬁ)?ier, copol yester/ pol yester, and the |ike. Paid/msbasdoy
sui tabl e bi conponent™thernopl astic fibers for use herein are those having a

pol ypropyl ene or polyester core, and a | ower 3%l ting copol yester,

pol yet hyl vinyl acetate or polyethylene sheath (e.g., DANAKLON err],

CELBOND[ err] or CH SSO err] bi conponent fibers). These bi conponent fibers
can be concentsurfactantasgdrt of the\polweer melktinnpradueing:thes theromplastic fiberatlpon

uneven. ' t hr ougheri eHd tessliafgug°de sipeRnt Wif 184330 iefhaintat & suffices of
Eccentric bi cotheothenmoplassiosfiber Suitabie sueartants inslude manionissurtastaits sicheas
strength at | Osﬁ{caffé%ahb#ﬁgw%? |§viAm@riEa§,i JAEP R Wilmingesre Delawie, and -

herein can be elther uncrijnpe . €. it ). BI coopponent fi pers, can.be .
crinped by typYRiQus EEﬁFF@r;R%ﬂiA Lpder ?%s}qsaﬁr%sﬁﬁﬁ ,mﬁﬂ%gﬁf UF"MEWMHC-

or t?? gear croNGré@hwich, Conmduticut Besides aonivric surfastands nanionivsurfactants can
at" crinp.

_ : . 3 .

the case of thSRoPPNEeE Thess surfactants, canbe aprligd t9 ngm'ﬁﬂ%hﬁﬁfé at
particul ar nel levets of, fanexarmnple, from@bouit &2 te abouti1igram pes sqianesofcentimeter of
Typically, the jc fibers have a length fromabout 0.3 to about
7.5 cm | ong, pﬁ%’ﬁbﬁ%aﬁéﬁ about 0.4 to apout 3.0 cmlong. The

properties, including nelt point, of these thernoplastic fibers can also be
adj usted by varyi egithRe 04 | fib&fs) &nt fy S. [ rg

t hese thernopl ast?%n?lh%erts | S yaéltgéglﬁ efiéénr}a Bign '!tngfaﬁs fgaﬁ‘:i?hgﬁcigni@ymer
(0r ams. per | 900GmREPEPEPOBRNt TbelSK QroFaRsDnARads D Ve, thak ons polymer (e.g.,
Dependi ng on t hropisondritc fiserafgeRont exanipls, t Neicohipotiente, fibarst alkkan refer to
decl tex. _such STOOpIREG 1B% DhalcEbinBlsece sore et mapd FPO) ons paVERr dhat i
may be used i nencasediwithinahi thetmaplastid sheatie miader from ardifferenti polyoierg The

produced, and | I i u t ir f t Lf3e. '

fibers may al sgawgﬁéuljs ?gqnaéﬁ%ﬁgeﬁ%r%t [ g’r oE‘s ."\?\%Iggagartoﬁ S@ﬁg!’éﬂ?hetgéﬂaﬂy lower,
structures ar ctempearaiure \thasd the tprlymesdcompiising the  6efe.c1AS cas&psulh these
in endless or Briompdisht’ AbBH pravide thefirbl boridiiey ) d@é dtoM mkltinge bf iheC gheath
to the appropriate size, This can bﬁé%oafe .orlgeacPr of suchhﬂ rr%{-ers#.al S

i ndi vi dual I'y bBPYMEn hwhile refaining, $iFARlE strepgth. Gharacislistics of (fhe core
absor bent corepolyymefen the core itself is cut and said materials are
co-extensive wth the core. There is a wide variety of making such

web, and such processes are very well known: in the art. o
©  Suitable bicomponent fibers can include sheath/core fibers having the

foliowing. polymer combinations: polyethylene/polypropylene, polyethylvinyi
acetate/polypropyiene, poly-ethylene/polyester, polypropylene/polyester,
copo!yesterlpolyester, and the like. Particularly suitable bicomponent
thermoplastic' fibers for use herein are those having a polypropylene or polyester'
core, and a lower melting copolyester, polyethylvinyl acetate or polyethylene
sheath (e.g., DANAKLON®, CELBOND® or CHISSO® bicomponent fibers).
These bicomponent fibers can be concentric or eccentric. As used herein, the
terms "concentric" and "eccentric" refer to whether the sheath has a thickness
that is even, or uneven, through the éross-sectional area of the bicompohent |
fiber.. Eccentric bicomponent fibers' can be desirable in providing more
compressive strength at lower fiber thicknesses. Suitable bicomponent fibers for
use herein can be either uncrimped (i.e. bent). Bicomponent fibers can be
- crimped by typical textile means such as, for example, a stuffer boy method or
the gear crimp method to achieve ‘a predominantly two-dimensional or "flat"
crimp.



Wth regard to fibers used for producing such webs, there is nearly no
limtatiaon in principle - though certain specific web form ng and bond;ng
processes i Y@x9943092be fully conpatible with certain material s RFT/FB98/8p40

types. When | ooking at individualised fibers as a starting nmateri al
for making a web, these can be l|aid down in efluid rredlum- if this is
gaseous (air) such structures are generally referred to as "dry-laid", if

it is I|qU|d such structures are generally referred to as "wet-laid".
"Wet-laying” is broadly used to produce paper tissues with a w de range of
properties. This indhencasennftheomopiastic fiderd, theihlength capsacy dependingsyupon the

however, also syl s h‘felt[)b g?nﬁadlthPl'dr}férHQQQiesnred for these fibers tT)Hchﬁl ly, these

35 "Dry-Faying n-woven
carding_pr oceibemlbéﬂesﬁbﬁﬂso emas lengthe from Aabeut Kbéctﬂnﬁm Kdoem long,

"air-laid ti Siitj'é%ralf)l@' fron‘QBbuf 0.4 t6 HBBIRA' 3.0 cm rﬂé@rlﬂéﬁﬂhﬁg melt

extruded into r en c or med _ di to a web

o 111Gt he. PoVRte 68 tiets tharmeRiAsHE faers, FanaSa saé&%msm Varinesdhe Siameler
into al web :c n(éa Wdﬂ ﬂ\eDlﬁbéwSThéeféiatmé’tb? clbfteg'liésfé fiermigplastic ﬁfbefﬁé 4s typically
commonly refer S _naon- ens, o ne | i bers are
significantly p‘?fﬁlﬁf ms per %Pt'ﬁgfe%[)gegﬁﬁx h%“%@er
f ormed by conﬂlmﬁ)@@ nmetersmte)t)r Bepénding on rhbe sbecrﬁetartangememtoumnetbe structure, .
In order to gi

L et ok Cialfab HhHEORO e oh M B JedRAR okt 97 Wl betow 1
are (a) cheni cdacltsxnwcggasrﬂ Qﬁéoﬂﬁﬁmﬁb@@haﬂr@eby melting a part of the web
such. For the latter, the fibers can be conpressed, resul ting in distinct

e ”Li;t.“%fﬁ?,fb“” FaAtanat:, B3y B8 Redoin v indwivalionn oMo Mhey the
pglrﬁl ézﬁlrglrJ I K ubsbvbentoartiele ischein roﬁecegj and damairkid:fibrous stasitusslis- formed on
heat h ot or i Aede SRR, osc R, o BBrUfed 2. 3 Ferrbetied SHiRE ety Iy Jsife

t hrough the (dfhese siructurgsiprevtiten dellvemmthewpmdwboaroftherarbdeaes‘o‘entlally in
bonded, these ékeofrusié €lon rf‘&h‘?gﬁy) SRdéfééSQF Q'énd’-’v@f?%hheﬁe Jﬁl‘ Fo the

can be - as on many SSI | e ex es - a sur
hydr ophobi ¢ f ,qmgpn%ﬁeesangd',raman dpne opLeach such materials mdeually before

these are combined with other materials to fom the absorbent core, of when the
core itself is cut and said materials are,co-extensive with the core.
: i
. _ i .
There is a wide variety of making such web, and such processes are very
well known in the art.
With regard to fibers used for producing such webs, there is nearly no
| limitation in principle - though certain specific. web forming and bonding
processes might not be fully compatible with certain materials or fiber types.

~ When looking at individualised fibers as a starting material for making a web,
these can be laid down in a fluid medium - if this is gaseous (air) such structures
are generally referred to as “dry-laid”, if it is liquid such structures are generally
referred to as “wet-laid”. “Wet-laymg is broadly used to produce paper tissues
with a wide range of properties. This term is most commonly used with cellulosic
materials, however, also synthetic fibers can be included.



Al so, post formation nechanical treatnent, such as disclosed in EP

application %&?%}24 can be used to inpart particul arly usef ulpgrmyent4oes
to such materials. Preferably the absorbent cores nay conprise in

addition or alternatively to fibrous webs, otB8r porous materials, such as
foanms, in particular open-celled absorbent polyneric foammaterials as
bei ng described in the above. Superabsorbent polynmers or hydrogels

Optional |y, and of‘Dyy-layiage riabbsoadihdisesk fonhaen-woven: webs, anshrafien the earding

present invent L&&c&@é‘ %SHJPQ aSed g]B?cﬁ'ﬁ'F QURANveBS! StheCEomnib iy Ckifown MRir-laid

36 hydrogel-formng_ a bent p nmers useful in the present 1nvention

i ncl ude a vari clissues” falbunder this cate@M%r - i nsol ubl e, but water-swel | abl e '
pol ymers capabl e of absorbing large quantities of liquids. Such pol yner

materials are al so, co nly referred  to as "hydtqcol,l ol ds" . ,or

"super absor bent " Bt & Fs.z‘_’lYH?s’ecﬂ?Ep% I'-"'dti%r fﬂqﬂqﬁba%?omﬂﬁ%'ﬂﬁm be form.ed
pr ﬂ erably hgvedi?%dtw intohiwel fi.ellfomimngltm pfocessi steplofgnaking, individual fibers which
sul fonic acid, an r i . V. I, S

Sui tabl & 1or usTRRAT forinéd) B 2SR IRH Yepdif HooesE S The RSUMHY Structures
pol yneri sabl e, areseomrndy refesrat tmasaion-wpvensoofcthe. meltblovan type on-df fibers are

nononers can al éﬁgﬁ@gbﬂi""‘% rawggéldnﬁé'hd&gwehbg[munts, in preparing the

hydrogel - f or mi ng nt pol'ynmers herern. ;Such non-acid nonomers can
i ncl ude,. for exanple, the water-soluble or Water-dispersible esters of the

aci d- cont ai ni ng MOPGAREF wabs RN afkd> BRMRIMES by BorABMiNG ried of hBRX BF ithe Cdther
sul fonic acid gfou % at a%l .. Exanpl es for such well known materials are
described e.g.. "rﬂ"%. ign teghRolegiesy76, 663 (Masuda et al ), issued February 28,

1978, and in U S. Patent 4,062,817 (Westerman), issued Decenber 13, 1977.
q b . . | ; . .
ot oo ohs boxy Jor BLRE Hh o8 ¥ERER SHEAAR dhd Mol EBRIES lo M WeBbtructures,
st ar ch- acryl oni theisee age agenerailyl bopded. pEhe i miosy beoadiyi| usedl technologies are (a)
t h- | oni Lk i I L '
copol yrrer s, 82?H‘%’Pfﬁ“%@#’%’P@éﬁ@%ﬁ‘ﬁ@@?ﬁ@“ﬁtﬁ% r%?ié’%%*a‘e Yo uch- For
saponi fi ed vi nythexdatter; dbe diharsccan ke ‘-‘@BERTP%F’S s FesWiting| ins dis ‘5 iﬁqmslregmcants.
?L afcr yl am de comhy v8f éxambietgfﬁrl nbrméwtﬁ hlmatéﬁa@, iclah&fbw!a/signer_ iozint poytion of the
e foregoing cppol yners, parti Jeutralise ryhjc
slightl ygnet \?\or%qellr y%??'i ﬁ)oquyhé L 3r tPﬁF&&"?@t%ﬁ ?’é‘{ i’s%&%‘#éﬂgrw?@l for
acid. These pol stractaresiwhieee iowe densitiesraredesiredr “dinthroughbbendingcan bewapplied,
of two or more ghbRL paksRS thEFSlymiers B StheOdndAh halitial B a BRCBILEE 76 molten

di sclosed in _ . . L
: by means of heated air passing through the (often air-laid) web.

After the webs are formed and bonded, these can be further treated to
modify specific properties. This can be - as one of many possible examples -
additional surfactant to render hydrophobic fibers more hydrophilié, or vice versa.
Also, post formation mechanical treatment, such as disclosed in EP application
96108427.4 can be used to impart particularly useful properties to such
materials.

Preferably the absorbent cores may' comprise in addition or alternatively. to
fibrous webs, other porous materials, such as foams, in particular open-celied
absorbent polymeric foam materials as being described in the above..

- Superabsorbent polymers or hydrogels
- Optionally, and often preferably, the absorbent structures according to the

present invention can comprise superabsorbent polymers, or hydrogeis. The



U S Patent 3,661,875, U S Patent 4,076,663, U S Patent 4,093,776, U S
Patent 4,666,983, and U. S. Patent 4,734, 478. Most preferred pol yner .
mat eri at s f orwo®e/4re92maki ng hydrogel -form ng particles are sli gRCTABYIO0H9r k
crosslinked polynmers of partially neutralised polyacrylic acids and starch
derivatives thereof. Mst preferably, the hyd@gel- fornming particles '
conprise from about 50 to about 95% preferably about 75% neutralised,

slightly network cross]inked, polyacrylic acid (i.e. poly (sodium, .
acrgl at o/ acr yl i Rydregely _rml|<ng abBOroint Bolymers useful if the p?/es(ent Yhvention ingjude a

Als_ dﬁtslcr i befl abeatinty td1lTsubﬁtérmiag%;\ﬁmrﬁmlmepbbmiatméwmmeaﬁdyrgeﬁf ?aphbte of
Sh net wor Crpssi,. nke [ K. Clr.QSSkL].NKI serve .0, I

pol 3mer ysubst afﬁ%ﬂrﬁzgv@f%i ﬁ"’ﬁ Eﬁfjﬁ:ﬁwﬁi $Hcﬁ§%[;nﬁg§tﬁhﬁl§|s§%’n§io ‘i’?:mon?
absor ptive capaeferyeditd axt'hydrtocolieidstl gnisuperabso matedalsst eohydrogel-

' ti P . .

et vor K cr oss! i s ARsbrbent pRtrh et pRerably ekl FuiBioh BF Ehiot, unctional
are described igroypgasueh astsutfonic acide ans more typically carkoxym @saups.d-xamplas: of
4 076,663, and palyfrerd. JiHbié Ofd:DRBEC Rbrein incljdie " ITER DBRS dieplifed!! from

can be usediné) ticulate formor in fjbrous.formand may al so I ned

other el ement s RQJYMsFisables Hpsalated, acideeriaining maRaAMes. ¢ he i ndi vi dual
el enents have been discl osed separately, an.absorbent structure or

substructure can bg nade b .%onbi ni_.ng_one Qr r.e ,of, these el enents. .
W thout i ntending SOMERATAGAINPRRMETs fan alse BRinglUded syaly B fhatiamounts, in
conbi nati ons. preparipg- thearhydcogel-foSnng absordentt pplymensr hefiR) nSuchl non-acid

cellulosic or o i her ' ! i .S
e moan howdERomess can indLAE! oy eTAEiashE RS LRITe f Ll dBBbRbe it
articles, higheof dhe RArigreantainingsmenomers, as \wekljhas omapamers ithakreomtaine no
o o huct s SESEAVIL oM, kg et o, EvampdR) 066 el s
Eo A 6 Gob 541) 86 desaeiun. 0alf b SoPaint 4016663 (Masud® ef ail isgugd fishsuary 28,
particles) can 1878 and ihddS: Rateht 4, 062(81(Wesierinan),S86lied Decembei F3, 1977,
formng a substructure by interparticle crosslinks, such as descri bed

in US iii) Fibrous SAP being nixed with other fibers, or forming a
fi brous SAP web, . Hydrogel-forming absorbent polymers suitable for the present invention

contain carboxy groups. These polymers inciude hydrolysed starch-acrylonitrile
graft copolymers, partially neutralised starch-acrylonitrile graft copolymers,
starch-acrylic acid graft copolymers, partially neutralised starch-acrylic acid graft
copolymers, saponified vinyl acetate-acrylic ester copolymers, hydrolysed
acrylonitrile or acrylamide copolymers, slightly network crosslinked polymers of
any of the foregoing copolymers, partially neutralised polyacrylic acid, and
Slightly network crosslinked polymers of partially neutralised polyacrylic acid..
These polymers can be used either solely or in the form of a mixture of two or

. more different polymers. Examples of these polymer materials 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, and U.S. Patent 4,734,478.

Most preferred polymer materials for use in making hydrogel-forming
particles are slightly network crosslinked polymers of partially neutralised
polyaérylic acids and starch derivatives thereof. Most preferably, the hydrogel-
forming particles comprise from about 50 to about 95%, preferably about 75%,
neutralised, slightly network crosslinked, polyacrylic acid (i.e. poly (sodium
acrylate/acrylic acid)).



such as described in US/ EP i v) Foam structures conprising

super absor berwﬁg@é%ﬁul ate materials, such as descri bed PE?HH%IE(B@

Exanpl es anples illustrate the specific preparation o

col | apsed HI'PE foans useful for-the present gmnvention.

38 Sanples 1. 2. 3- HPEs as Distribution materi al The foll ow ng
Sanples A5 to A 7 are of the polyneric foamtype, and are prepared as
descri bed generally in the Exanples section of U S. Patent No. 5,563,179,

Shase’ contai ni ny At Aeseie §B5uS, B aiBgBPRIING BbSotBeh B d athRiRbl
mononers and elightly frietwerk TrasslingkeduNepiadectosslikingysarves 40 render tie tralyroer
such as pot aﬁ@g@ﬂ qﬂg'vbé’ﬂe iSBIBHE T et deteiiied Ihe bSbifive ¢4padi§-and

~ The oil phase cont al ns

2- et hyl hexyl a@xastablenpolymes seontrnh ghapaeietistics of Hhasprecursn padicias,@and the
(whi-ch contai gésﬁfté‘ﬁ‘t' m%b)’ésgﬂkt@‘ésa!”rb&é%géé for ri’étWoﬁk crossllnkmg the polymers and

, 6- hexanedi ol di acryl at e ts such,as anti oxjdgnts

pi gment s, dye§¥P’P?i/F'8FV§° &sﬁ'ﬂ Pg Agents are ‘iﬁﬁcé'be 'Veg"@ﬁ %% ﬁc'g'%e’é?@é)"
be added to eiggfere-réfefenced U.S. Patenta 078, 663tamamsDEf-At4020ﬂ80 (}ﬂahmea))d '
wat er phase (typically heated to between about 30 and about 90C) are fed to

a dynanmi ¢ mixi ng apparatus. Thorough mni xi ng of the conbined streams in the
dynami ¢ m xi ng apfhe esUperabsombememaﬂemg{smnbeotﬁsed in partipdatecfornroe im fibrous

of { e aqueousoR3 AR, b6 8l dorfiBSE ofhBt Bleifiéhisdo 35 BRefolfieRsthitadick.

ratio", or W s us to contr enS| oam
produced. . A detail ed description of the apparatus and the procedures for

est.abl i shing the wwnét tHe Hhﬁlﬁmalre]a:hbﬁts havé Peei #iselosed rséparaielwdn absément
Exanpl es secti

appar at us set ﬁiﬂ‘q%érq |°I"I§€P3tﬁ{_ﬁ&‘fr§t £8h g@ H@&%mbyng‘?'ﬂg'ma?ﬁ% i mﬁfe @f these
the inpeller telememgs.at a specified RPM The fl.ow rate of the water phase
is then steadily increased to a rate of 44.1 cnB/sec in a tine period of
about 30 sec. and the oil phase flowrate is reduced to 1.25 sec over
time period ofWithout intending arkinvitingceffgntetha folloving:describes suit a%}% lﬁ#dpns
static mxers at this point is typically between about 3 and about 8 PS|
(about 21 to about 55 kPa). The i eIIer speed i en, adj us ed

desired RPM over ih-pRarticylassS sorberiply 4‘%’6@5 ec?'é‘i?ﬂﬁc@' otper

this adjustment and fitsere] The basid pﬁhcibllelsawbllmstabllshed and known however, upon
| attempting to reduce thmness of the articles, higher and higher ratios of
weight of SAP to fi bers have been employed recently. Within this scope,
combination of the SAP with binders such as hot-melt adhesives (such
as disclosed in EP-A-0.695.541) or with meltable polymeric material
(such as PE particles) can be a suitable tool to immobilise the SAP;
ii) SAP forming a substructure_ by interparticle crosslinks, such as described
in US '
iii) Fibrous SAP bemg mixed with other fibers, or formmg a fibrous SAP web,
such as described in US/EP _
iv) Foam structures comprising superabsorbent particulate materials, such
as described in US/EP :

Examples
These examples illustrate the specific preparatlon of collapsed HIPE foams

useful for-the present invention.



The HIPE fromthe static mxer is collected in a round pol ypropyl ene tub,
17 in. (43 cm) in. dianeter and 7.5 in. (10 cm high, with a concentric

i nsert- made wb $@etrgman plastic. The insert is 5.0 in. (12.7 cm RGI/HROMRR408,
at its base and 4.75 in. (12 cm) in dianmeter_at its top and is 6.75'in.
(17.1 cm) high. The H PE-cont ai ni ng 38

39 tubs are kept in a roomnaintained at 65[err]r 18 hours to cure and .
provi de a poly I HJIP o] he cured H.PE foamis renoved from

the tubs. The ' tign. matetial |\ e phase (contai ni ng
di ssol ved emul si fTise $ollowingt Samples A.6itoi Atbare emtheemlymemcmmam dype,) andrare

f |

hi ckness.  Thaugpafed 8" BBofifEd et taly i Py BaHpIedIBcBORcEr LS, FERERE No.
porous ni p rol8$,563A% msuprai tﬁmﬂ)mthfﬁ QWWWSG%MQPBW@ mixinguaf an
wat er phase Coé%t‘f‘éﬁus%i/légé éd?ﬂ%ir&;[ sBfitted shltgRAith 4N oH hshake @&ﬁtaﬁ'fmg h%lected |

pol yneri zed non eets are turate
4% CaCl 2 sol utMenomers@nd Pm‘-’s'ﬂ?és sqﬂ@z%ﬂ"?%’% p@ﬁ?eég : Sa‘iﬂ%@'&§ ﬂnﬂ“'t'a?m

‘r: glnltzmqu:c pfﬁghlmﬁ Es\piﬁgslémhﬂ érsma@éd andPinorgamit eguit Iﬁlflsaclabeutaléiﬁm €hiorideC1The
mis between 2 an 0

inair for abodit P ﬁésﬁcﬂp? ?W&I?g}’qﬁ?ﬁ’e‘g 'Z'S’HPP?E?&@%?‘ gg&%t%ﬁgﬂéhgﬂate

reducesI t he rmam w:xesslmkmgltmtmmst sﬁenombdwmyl ghenzene dwhich | centains ethyl

materi a S ey =y : ggﬁit?'

pot assi um per s ei'[ e ?518@ nglas'g%ll @e@éﬂéﬁé}%b@%&ﬁgt WC%JU hSUCh as

provi des the vantioxigantse mamfwﬂg @agents.s mmsn&s.cdmes,n@ae@. pruad catherogenerally

form ng a H PR @?gbﬁv hemjicals]€ar a8y V& BiddeaItEiditer PhasgNpr i sing distilled
di vi nyl benzene %d]ewhny enzene and 61% et hyl sty(ryglne) (2640 9),

2-et hyl hexyl acrylate (4720 g), and hexanedi ol di acrylate (640 g) is added a
di gl ycerol nonool Thé separate streams4siithe) oil phiase land watert phiasettypicaliy heated| to

sl e (200): palibel BRALP oHR%ab8 by I0%I B Y681 APRINES B bt

di gl ycer ol rmn'Bb:bmlgb miring coththe combined streams in the dynamic mlxmg apparatus is
achieved by means of a pin impeller. The ratio of the aqueous phase and the oil
.phase, referred to as the "water-to-oil ratio”, or W:O, is used to control the
density of the ultimate fpam produced. A detailed description of the apparatus
and the procedures for establishing the initial HIPE formation is described in
more detail in the Examples section of U.S. Patent No. 5,563,179, supra.

Once the apparatus set-up is filled, agitation is begun in the dynamic mixer,
with the impeller turning at a specified RPM. The flow rate of the water phase is
then steadily increased to.a rate of 44.1 cm®/sec in a time period of about 30 sec.
and the oil phase flow rate is reduced to 1.25 g/sec over a time period of about 1
min. The back pressure created by the dynamic and static mixers at this point is
typically between about 3 and about 8 PS] (about 21 to about 55 kPa). The
impeller speed is then adjusted to the desired RPM over a period of 120 sec.
The system back pressure responds to this adjustment and remains constant
thereafter. : -

The HIPE from the static mixer is collected in a round polypropylene tub, 17

- in. (43 cm) in. diameter and 7.5 in. (10 cm) high, with a concentric insert made of
Celcon plastic. The insertis 5.0 in. (12.7 cm) in diameter at its base and 4.75 in.
(12 cm) in diameter at its top and is 6.75 in. (17.1 cm) high. The HIPE-containing



di gl ycerol nonoesters, 3% polyols, and 15% ot her polyglycerol esters,
inmparts a mninoum oil /water interfacial tension value of appr ox hgg%(ﬁoy
‘dyne/ cm and KRIUNOF | /water critical aggregati on concentrati onlpg'?
approximately 2.8 w% After mxing, this cosfgination of materials is
allowed to settle ovem ght. No visible residue is formed and all of the

m xture is wthdrawn and used as the oil phase in a continuous process for

form ng a H PRyp&Lare Képt in a room maintained at 65°C for 18 hours to cure and pro\ide a

Separate streans, of t ase (25[err]C) and water phase (53-55[err]C
are fed to a dRAYMed cnﬁlf%wtoé)mpar atus. Thorough nixing of the combined

streanms in the dynam c mxing apparatus is achieved by neans of a pin

inpel ler. The pin inpeller conprises a cylindrical shaft of about 36.5 cm
“in length with a Thenred HiPEHoam ds Jepmoverhfrosmdhe fubisds Ther fnamaat this point
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m nor portion ThetGaClercontepboithedbarinis beﬂweeldzmew%hase flow streans to
the dynam c m xi ng zone. - A spiral static mxer is nounted downstream
fromthe dynam ¢ m xi ng apparatus to provide back pressure in the dynamc -

m xi ng appar at us Jhe HIPBrforhtlds ithen adried iincair for aboat 1& hoary oncthesmally dried

100-812) hae. 1500MEUNE | SR ihg, THAEEE the, Mokire, bolfietichs bkt 4:20% by
mount ed downst weightfof polyrerizedimateriaker to facilitate delivery of the -

enmul sion to the device used for. curing. Optionally an additional static
m xer is used to provide addition back pressure to keep the hose fill ed.

The optional s&ahigled Xer can be a 1 inch (2.5 cn) pipe, 12 el enment m xer
(McMaster-Carr IVBé I 3529K53) . .

Anhydrous calcium chloride (36.32 kg) and po_tassium persulfate (189 g) are
dissolved in 378 liters of water. This provides the water phase stream to be used
_ in a continuous process for forming a HIPE emulsion.

To a monomer cbmbination comprising distilled divinylbenzene (39%
divinylbenzene and 61% ethyl styrene) (2640 g), 2-ethylhexyl a_crylaté (4720 g),
and hexanedioldiacrylate (640 g) is added a diglycerol monooleate emulsifier
(480 g), ditaliow dimethyl ammonium methyl suflate (80g), and Tinuvin 765 (20
g). The diglycerol monooleate emulsifier (Grindsted Products; Brabrand,
Denmark) comprises approXimately 81% diglycerol monooleate, 1% other
diglycerol monoesters, 3% polyols, and 15% other polyglycerol esters, imparts a
minimum oil/water interfacial tension value of approximately 2.7 dyne/cm and has
an oil/water critical aggregation concentration of approximately 2.8 wt%. After
mixing, this combination of materials is allowed to settle overnight. No visible
residue is formed and all of the mixture is withdrawn and used as the oil phase in
a continuous process for forming a HIPE emulsion.



The conbi ned m xing and recircul ati on apparatus set-up is filled with oil
phase and water phase at a ratio of 4 parts water to 1 part oil. The |
dynami ¢ ‘mi xi ngveppensd us i s vented to allow air to escape while PciTiBomgoo e
apparatus conpletely. The flow rates during filling are 7.57 g/sec oil

- phase and 30.3 cnB/sec water phase. 40 _ _

41 Once the apparatus set-up is filled, agitation is begun in the
dynamic mxer, with the inpeller turning at 850 RPM and recirculation is
begun at a rate of about 30 cnB/sec. The flow rate of the water phase is

then steadily lncseﬁaeaetszre%méutwé oil%a%ec(ﬂg"e?éne‘#@éteﬁphbgﬁ (BS’JSBG'C?Ere fed
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t am renoved from _
190 L0, oty FRCAA R i 15 b g el o e
enul sifiers, etyindricalsleevenitiator resi due and initiator) about 55-65

times (55- 65X) t he wei ght of polynerized noi orrers The foamis sliced with
a sharp reciprocating saw bl ade into sheets which are 0.2 inches (5.1 m)

in thickness. TheSeMiRQkporion of,the «ffiyent Péﬂttﬂﬂ therpdwamisn mixing appaeatusf is
2 porous nip rwithdraRen anaeshtué 8 reairoumRtivh i zomed a3 WY in %Ez} :*éep ﬁgéH&ing

bol yrier 1 sed e Batensapplication, SRriar b, 0BRALETANE A iesNiaralki alectSaptember
4% CaCl 2 sol ut1%n18966(Herein] mcorpoeatedubpzm’enemce) serfThe Wa@(emraowmp fAn the
roll's equi ppedrapirbliiatidhLdhe AP miibtSortiBh S the YntRPBSInt b the oil and water

phase flow streams to the dynamic mixing zone.

A spiral static mixer is mounted downstream from the dynamic mixing
apparatus to provide back pressure in the dynamic mixing apparatus and to
provide improved incorporation of corfnponents into the HIPE that is eventually
formed. The static mixer (TAH Industries Model 100-812) has 12 elements with a
1 inch (2.5 cm) outside diameter. A hose is mounted downstream from the static
mixer to facilitate delivery of the emulsion to the device used for curing.
Optionally an additional static mixer is used to provide addition back pressure to
keep the hose filled. The optional static mixer can be a 1 inch (2.5 cm) pipe, 12
element mixer (McMaster-Carr Model 3529K53).

The combined mixing and recirculation apparatus set-up is filled with oil
phase and water phase at a ratio of 4 parts water to 1 part oil. The dynamic
mixing apparatus is vented to allow air to escape while filling the apparatus
completely. The flow rates during fi lhng are 7.57 glsec oil phase and 30.3
cm®/sec water phase.



2X. The CaCl2 content of the foamis between 6 and 10 % The foam

remai ns. conp. fter the final nip at a thickness of about \1Bba0o
(0.069 cm. {Pﬁg&?&g&%is then dried in air for about 16 hours. S&gﬂ%ﬁgé

42 drying reduces the noisture content to ghout 9-17 % by wei ght of

pol ymeri zed material. At this point, the foam sheets are very drapeable.
Sampl e 2 Anhydr ous cal cium chl oride (36.32 kg) and potassium persul fate
(189 g) are dissolved in 378 liters of water. This provides the water phase
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process for f ' mul si on. Séparate streans of the oil phase
(25C) and mtgﬁpﬂggfbﬁg?r]-ﬁ[err] C) are fed to a dynam ¢ m xi ng '

apparatus. Thorough m xing of the conbined streans in the dynam c m xi ng
apparatus i s achieved by neans of a pin inpéller. The pin i mpel | er
conprises a cyl iTive IHIFE flbairig flonathetstdfic mirer iat thisngbint & tdoliectédi ireaefouiid

bout 2.9 1 haf t I . ' 3 3 ' ' 3.
Fows havi ng. PORFRYIEHE. ol 75 6, (FUE <), M Barpéiercifio LB (51,860 66, with
angl e of 120[remdvable sidgs, soveh |ikeia sprimgforrmpan used inlcaokihgcalkas] & pipe-like
60 to it R | linWaY B, - i
oh havi ng a PROSEIH O?ﬁ%r‘s?%%,"gi@i?ﬁﬁg*ﬁoﬁf?&gé}faf 8PR5 BeRS BAmily et the
of the shaft ganter ptiRe base andis12.5njr (31.8cm) high. The HIPE-containing tubs are

: kept in a room maintained at 65 °C. for 18 hours to bring about polymerization
~ and form the foam. )

The cured HIPE foam is removed from the curing tubs. The foam at this
point has residual water phase (containing dissolved emuisifiers, electrolyte,
initiator residues, and initiator) about 55-65 times (55-65X) the weight of
polymerized monomers. The foam is sliced with a sharp reciprocating saw blade

_into sheets which are 0.2 inches (5.1 mm) in thickness. These sheets are then
subjected to compression in a series of 2 porous nip rolls equipped with vacuum
which gradually reduce thé residual water phase content of the foam to about 3

. times (3X) the weight of the polymerized material. At this point, the sheets are |
then resaturated with a 4% CaCl; solution at 60°C., are squeezed in a series of -

3 poi'ous nip rolls equipped with vacuum to a water phase content of about 1.5-
2X. The CaCly content of the foam is between 6 and 10 %. |

The foam remains compressed after the final nip at a thickness of about
.0.027 in. (0.069 cm). The foam is then dried in air for about 16 hours. Such



pin inpeller is nounted in a cylindrical sleeve which forns the dynamc
m xi ng apparatus, and the pins have a clearance of 1.5 mmfromthe wal: of .
the cytindriwel99aresyve. PCT’13994‘!94°9
A mnor portion of the effluent eX|t|ng the dynam ¢ m xi ng apparatus is

wi thdrawn and enters a recircul ati on zone, 4& shown in the Fi gure in
co-pending U S. Patent application Serial No. 08/ 716,510 (T A. DesMar ai s)

filed Septenber, 17 erein ed, '
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of the oil andatexiatr Abthis pointothesfoamisheets arecvelyrdrapeablexi ng zone.

spiral static mxer is nounted downstream fromthe dynam ¢ m Xxi ng appar at us
to provide back pressurein the dynanm c mxing apparatus and to provide

i nproved incorporation of conponents into the H PE that is eventually
formed. The xer (TAH I ndustries Mdel 101-212) normally has 12

el enment s V\At%éﬁ] feﬁ‘ ch (3.8 cm outside dianeter, but 7 inches (17.8cn
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addi tion baCHnra"e@nﬁﬁthsOpﬂoeessmefdmmg aiHIPElemtsiompt i onal static i xer
can be the sanme as the first w thout nodifitation. The conbi ned m xi ng

and recircul ation apparatus set-up is filled with oil phase and water phase -
at a ratio-of 4 Parasmenamen combipationi comprising rdistilledridivinylbepganat (fg?
vented to all SHfP | é‘,@,qrg

flow rates du@}%n%% % ar?&é'ﬁh?l ét%x‘egllﬁ ti?@gya%gf@m bﬁﬁ?‘%tﬁb@
phase. diacdateo(96t) Q)<isr reded) 2 Aiglvearobmercalesis, empisifier
dynam c m xer(g4gi ﬁ@ dlﬁﬁowrmihﬁéth i hmmbﬁﬂnﬁm&ﬁﬂ Eiﬁﬂéter(BOQ)“,Cam& dlimdvin765s(20 -
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t hen st eadi I
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e Por b ShigRRey FofbsteRis B, SO thet BolfpRAIvedER; *‘“Bﬁﬂs?f"
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HDa) Wh:c ch r@fﬁrdﬂﬁﬁﬂie? drﬁi%ai Qbafe tRﬁ\S BbRcEhthation lof %p&)ﬁ&ﬁﬁwy 2.8 wﬁ%e PdftBE
ow ng from rtnlx(?ng'js,t &ns comblnatlon of maté)na'lsn tis Ia owed Ctsg e 3vé3}nfg% No visible
residue is formed and all of the mlxture is withdrawn and used as the oil phase in

a continuous process for fonmng a HIPE emulsion.

Separate streams of the oil phase (25°C) and water phase (75°-77°C) are fed
to a dynamic mixing apparatus. Thorough mixing of the combined streams in the
dynamic mixing apparatus is achieved by means of a pin impeller. The pin
impeller comprises a cylindrical shaft of about 36.5 ¢m in 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 disposed at an angle of
120° to each other, with the next level down disposed at 60° to its neighboring
level with each level séparated by .03 mm, each pin 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.



pol yethyl ene tub, 40 in. (102 cm in diameter and 12.5 in (31.8cm high,
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insert 12.5 in (31.8cn) in dianeter at its bage is firmy affixed to the
center of the base and is 12.5 in (31.8cm high. The HI PE-containing tubs
are kept in a roomnmaintained at 65 [err]C. for 18 hours to bring about
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gradual ly redu%gémmgt@%mherdyﬁmcmmmmn@f the foamto about 6
times (6X) the weight of the polynerized nmaterial. At this point, the

sheets are then resaturated with a 1.5% CaCl2 solution at 60[err]C., are
squeezed in a ser ifespirfal 3static omixeri jis rrabuptest dopyresirean hfroat then dynamietraixing
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Pr oduct s; Brabrand Dennar k) conprises approximately 81% diglycerol

nonool eate, 1% other
° e combined mixing and recirculation apparatus set-up -is filled with oil

phase and water phase at a ratio of 4 parts water to 1 part oil. The dynamic
mixing apparatus is vented to allow air to escape while filling the apparatus
completely. The flow rates dunng fi illing are 7 57 g/sec oil phase and 30.3
cm®/sec water phase.

Once the apparatus set-up is filled, agitation is begun in the dynamic mixer,
with the impeller turning at 800 RPM and recirculation is ‘begun at a rate of about
30 cm*/sec. The flow rate of the water phase is then steadily increased to a rate
of 151.3 cm®/sec over a time period of about 1. min., and the oil phase flow rate is
reduced to 2.52 g/sec over a time period of about 3 min. The recirculation rate is
steadily increased to about 150 cm®*sec during the latter time period. The back
pressure created by the dynamic zone and static mixers at this point is about 4.2

- P8I (29 kPa), which represents the total pressure drop of the system.

The HIPE ﬂoWing from the static mixer at this point is collected in a round
polyethylene tub, 40 in. (102 cm) in diameter and 12.5 in (31.8cm) high, with
removable sides, much like a springform pan used in cooking cakes. A pipe-like



di gl ycerol nonoesters, 3% polyols, and 15% ot her pol ygl ycerol esters,
inparts a mninmnumoil/water interfacial tension value of approximtely 2.7
dyne/ cm and was9%ax1092i | / wat er critical aggregation concentr ati orPQ@¥1B99/00409
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45 nmixing, this conbination of materials i %4allowed to settle overnight.
No visible residue is formed and all. of the mxture is vm'thdrawn and used
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forned. The sTael CaGixx€sntent'of thedfoan iscbetWeénl 3@AA-63%.) . nmodified by
cutting off 2.4 inches (6.1 cm of its original length) is 14 inches (35.6

cm long with a 0.5 inch (1.3 cn outside dianeter. The conbi ned
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material. At this point, the foam sheets are very drapeable.

Sample 3
Anhydrous calcium chloride (36.32 kg) and potasslum persulfate (189 g) are

dissolved in 378 liters of water. This provides the water phase stream to be used
ina contlnuous process for forming a HIPE emuilsion. :

To a monomer combination comprising distilied divinylbenzene (42.4%
divinylbenzene and 57.6% ethyl styrene) (2640 g), 2-ethylhexyl acrylate (4400 g),
and hexanedioldiacrylate (960 g) is added a diglycerol monooleate emulsifier
(640 g), ditallow dimethyl. ammonium methyl suflate (80g), and Tinuvin 765 (40
g). The diglycerol monooleate emulsifier (Grindsted Products; Brabrand,
Denmark) comprises approximately 81%. diglycerol monooleate, 1% other
diglycerol monoesters, 3% polyols, and 15% other polyglycerol esters, imparts a
minimum oil/water interfacial tension value of approximately 2.7 dyne/cm and has
an oil/water critical aggregation concentration of approximately 2.8 wt%. After



cnB/ sec water phase. _ _ o _ 46

Once the appagaidaass -up is filled, agitation is begun in the qi/ 49/00409
m xer, with the inpeller turning at 1000 RPM and recircul ation i s begun at
a rate of about 8 cnB/sec. The flow rate of ghe water phase is then
steadily increased to a rate of 45.4 cnB/sec over a time period of about 1
mn., and the oil phase flowrate is reduced to .6 g/sec over a tine period

of about 3 mi rmixihg, thisicombination ofanateralstisaliowed te settie dvemighto uiNd! Visible

i i ' . daby th .
ynan ¢ zone. ey, Bfofinel afu B of R miidrd ¥ fBFiph'sRg UG 58 408 ol phase in
whi ch r epr eserd sontiaueus progasssforfarminga BIPE lemylsione m The HI PE

flowing fromthe static mxer at this point is collected in a round
pol ypropyl ene tub, 17 in. (43 c in diameter _and 7.5 in (10 c

hi gh, with
a concentric insePEPaRie streams € #hepvihsha_ee @5 L) mmtﬁfspliasmaﬁfﬂ @rreifed
di aneter at i tp dayaamié mixing dppdrafis: nThbtm@hasﬁB&ﬁq oftthd bénmcﬁsﬁeamsﬁgiﬁe
in (17.1 cm hchﬁpha Jhe .Hl PE- cgnt (iu min%%{ﬁfg\z%cflgheyeﬁ ﬁl gﬁ%ﬁﬁ?ﬁlgaal_’n&mm .
at 65 [err]C. ¢ Mg 88 B RiRACY f he TlRRIN
Ehe cur_e(cji HII PEMp:eibrmmmsCDse? dyﬁpdmd:éflfséhaﬂ oggbgunﬁlal.isgdiﬂﬁrig\qag};m m:é figh?héfer
"t ator rest AuaoRtans Tns PHLLR Rolls" FkE or i cone e winch o hatina.21
pol yneri zed mipiog@nd amother tevel withsBirows hiluimg 21s¢iasmamlbbthmﬁtrézgimm each
bl ade i nt h ' | r e ' [ [ .
shge'?sI grg tshg%{,élugjméﬁggg O?B%é%%piggéslg?qﬁzlénté és]gegrrl, edsih%%’] @kﬁor %u's.'-e[nl E&reélﬁ’%wn
equi pped wi t h disResed ki G07 tn e Reighbedng develiwith ceachulevelseparatadsiy .03 mm,
material . AL (HaT Raving®d amétd FB.S T etéhafy llwaraly froml k! Bl s of
mat eri al . , LS A A 2. D70 Ll <
solution at 60 srﬁ%t an?ée@a@begéo‘riqma %BPH&'Q wnpelles Js omounted imia sylindrical
Cont ont of { hepa L e R P B g ey e
after the fi ng‘?féﬁﬁ'@’i‘?”&%%ﬁggﬂgﬁ%’%@&a'&'ﬁ’f-i n. (0.079 cm). The foam
is then dried in air for about 16 hours. Such drying reduces the noisture
content to about R-rhingp BortiéH G thef eMietEEkitiRg the dynamic mixing apparatus is
withdrawn and enters a recirculation zone, as shown in the Figure in co-pending
U.S. Patent application Serial No._ 08/716,510 (T. A. DesMarais), filed September
17, 1896 (herein incorporated by reference). The Waukesha pump in the -
recirculation zone returns the minor portion to the entry point of the oil and water

phase flow streams to the dynamic mixing zone.

A spiral static mixer is mounted downstream from the dynamic mixing
apparatus to provide back pres_s'ure' in the dynamic mixing apparatus and to
provide improved incorporatibn of components into the HIPE that is eventually
formed. The static mixer (TAH Industries Model 070-821), modified by cutting off
2.4 inches (6.1 cm) of its original length) is 14 inches (35.6 cm) long with a 0.5
inch (1.3 cm) outside diameter. '

The combined mixing and recirculation apparatus set-up is filled with oil
phase and water phase at a ratio of 4 parts water to 1 part oil. The dynamic
mixing apparatus is vented to allow air to escape _whi'le_ filling the apparatus
completely. The flow rates during filling are 1.89 g/sec oil phase and 7.56
cm/sec water phase.



material. At this point, the foam s.heets are very drapeable. Test

pr ocedur es . 47 Unl ess -

speci fied ot WO 9947692 t he tests are carried out under control | edPFEBBIYR0499,
conditions of about 23 +/- 2C and at 50 +/-10%relative humdity. Test

speci nen are stored under these conditions f48 at |east 24 hours before-
testing. It will be recognized that where the test material |acks

sufficient integrity to withstand the testing protocol, a hydrophobic ,
screen that does not inpact w cking performance can be used to support the
mat er :c al  Synt het Oacertheeapgparatusasetaup is fillednagitation iscbégan imthéidynamic mber,
speci fic synt ' I i.n.the t | le

Jayco SynUr i ngﬁghghgs'%%igtﬂ@ﬂ?r%‘rn@g@c%%%séﬂﬁ%@%&%%\ﬁpgfaéﬁ? of
Hi 11, Pennsyl vaiout.8 tm¥/siecr nihenflowrratenof thyewater phase isethen steadilyincrepsedito a
2.0 g/lI of Na ; 4 ari (NEiWH tha-

Cad 2; ad O. 2%'% %ll?f%é%/g%f] fégAloﬁlgg%) ﬁg%ﬁgﬁg (J?Z[éé&éiurteNO F’gﬁﬁ?gég%géé%ﬂgw
pH of the syntfiadeiie reducad o .6 g/serovengdime rered of ebgut 3uain. dhe reiguation
gl Weneggdr _Vﬁgt 't%t%nffﬁt kL iﬁ‘é{}é’a%bHYto ?bo\){gl§ 'cﬁ'tﬂ/slé_’& abﬁﬁg the rlﬁttélstilsﬁt pénddedhe
y uri | en r colored test Liqui e.q.,.syntheti.c .
i St B9, ek, presquie grepten By fhe Gbnaiic mans’ and, Sl ivperS A this sqint is
strip of foam ahotim0iIPSER0kRS), which vepriesents thectotalpressarsidrop ofthicsystérd
in the Test Methods section of U . S. Patent  No. 5,387,207 (which is _

I ncorporated by reference,) supra, but is perfornmed at 31 Cinstead of 37C

A material's vertical w.cking capacity for a given height is neasured using
the Vertical W ckihg R flowing dkaradhe statie imixes atdbisc ppiiddsioellestedrin @ round

Met hods sect i Oﬁolgbrdd;k nEHWENI7NR. (83 3 Y diarhet@Phnd M 5t l?ﬁ?d T high, With a
el edt o chbo e T ks Rl S
gf wnfalt gr : 3 mt a};@ﬁtsﬁlﬁawaniﬂa@agii? Y1 %@hi)guwax?u‘eta flei'tsgtﬁp ahd 1675 int (17.1 _crr;]) high.
019 -15 cm | Vefﬁ? Eﬁ?&?@%"k‘%ﬁ@"ﬁ@s $&{(Q?€{ﬁ %i@@w&%@gﬁ@ﬁeﬁgs g#’egbé'% ﬂohrs to
i nvention, it brisg Bbout polymerization andfosfrethectbamet hod of det ermi nati on of

the vertical w cking properties can be achi eved by using the Verti cal
Wcking Flux Test, which better characterises the ability of an

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 in.itia'tor)- about 70480 times (70-80X) the weight of
‘polymerized monomers. The foam is sliced with a sharp reciprocating saw blade
into sheets which are 0.185 inches (4.7 mm) in thickness. These sheets are then
subjected to compression in a series of 2 porous nip rolls equipped with vacuum
which gradually reduce the residual water phase content of the foam to about 3
times (3X) the weight of the polymerized material. At this point, the sheets are
then resaturated with a 1.5% CaClo solution at 60°C., are squeezed in a series

of 3 porous nip rolls equipped with vacuum to a water phase content of about 2X.
The CaCly content of the foam is between 3 and 5 %. '

The foam remains conipressed after the final nip at a thickness of about
0.031 in. (0.079 cfn). '‘The foam is then dried in air for about 16 hours. Such
drying reduces the moisture content to about 9-17 % by weight of polymerized
material. At this point, the foam sheets are very drapeable.

Test procedures



absorbent material (distribution material or acquisition/distribution _

mat erial)- ton W dekysddqui d vertically. Any material that has enougorasgsroeaed
wet integrity to be hung vertically can be tested. If a material has not
sufficient integrity, an 47 48
addi ti onal mechani cal support |ayer can be added on either one or both
surfaces of the material, such as | ow basis weight scrimor net, which does
not or only negl ignlesy specifiedonthenviseuithehtastsi are pearpiedt yput under rcontrolled:

, thi ' : ' i § 40f ik
Cotal ai | casteBaratod cotfifing BF BbOG: 33 41720 dhdal 50 4210 FeRRUB HyridRy, Test
wher eby the r@psicimen arestoradundee these conditiops for @t ieast 2 heurs beforg testing.
plastic SUffangviﬁ'ﬁé}]rbgsghilz AN WHerE RN ENtSmatéfallRiks! Suffigietit Nintsgritpeto

time it takes tQ reac pecitic heights. take vs. ti data is, obtained,..
from the. | oss WEhStangihe desting:prataelia HydiReheaisccresn that dogs nhErpRCtWiking
experiment, tlserfciffidritd Sarfbe usEdtosaupport the materigr m ne the | ongi tudi nal
saturation profile. Thereby, the VW test gives the follow ng infornation:

- Uptake (expressed in grans, or grans per cross-sectional area of the
sanpl e, or gr aBynthetic weinglformblatiom! €) vs. tinme - Height of liquid front

ot - Fl t.0 . ' ' 3 Ny -
Saturation prof 1 1UnESSSoeeefc RRpRoiy. THe “pedind sffEAET Juskd ih' e test
experi ment Thaethddsois cgmmanlynknownsasatJaycoe8ynbriageand dst Available fromardayco
to Figure 7): harn@@&ﬂféa?se% 'Qﬁysbﬁr@aﬁﬁﬁﬁin(F’éﬁi‘asgﬁ/a_ﬁi&pﬂ'hédfdﬁhula for the
Co d- R & t S) ~ad d t h t of
20 om 17 om 1 inthelieutios is: @0 ohKEE 2 Bl af Neastukd. 86 aEeE R ssCas fas
| lrmt or ijzeldl slt ihObw (NRQ)HZPO#: €19 fgatoftmamztz;rﬁd e.z(@g?)rtl:f_itlwgm. @anofahie otigrhicalseare
I quli a e I e us| n a Z&[l ol n NSOfr. a 1N |
apgar atus at a*ﬁ&éﬂ?ﬂﬁﬂ'ﬁ‘#%tg"hespﬁe&éﬁwfﬁe Ch@"ﬂ?d?ép ﬁ%ﬁ@%@%@ﬁ? B4
reservoir (960). The slide stand (950) is further. equipped with

ductivit ARV DD St L0 )i L e 930). Atotal of 9
fol | gfsl\(“%)é) .!'-:"'..A 1% ?3 10, °12.5, 15,
17.5, and 20 cm h¥edical wickirg time isdeterarined, by measwing the time takenfor gcolored
center of the ggat; uﬂe(%'o%'f sgfnﬂr@ti% U YRS resBivoit Y6 WisK aSrsttiealsdis&itiee 6f 15 cm

(920) & runni ToUGHEAHest SHip ¥ dopey gt Speaiieth 475 (1R VPR vickipd| brocsdurs s

Al though the edstailediiflt theoTesheMethdds setic)ofi U.5. Pagentf ngrﬁ,ssamn (whith is

1t must DEcatiitel bfiteferefitedSinn® gt | BERbfihe scafic iddias ot 3r°c. A

t hose hei ght s. makerial's| verticahwigking, capacity for @i ghen theight it neasured using the
Vertical Wicking Absorbent Capacity Test also described in the Test Methods
section of U.S. Patent No. 5,387,207, except the test is performed at 31°C
instead of 37°C. Finally, the washing and redrying step in the referenced patent
is not performed. The vertical wicking capacity value of note is taken as the
capacity achieved at a height of 15 cm at equilibrium. The result is expressed in
units of (g/lcm?/sec), at a height of 15 cm.

Vertical Wicking Flux Test . :
For the purpose of the present invention, it has been found, that a preferred

method of determination of the vertical wicking properties can be achieved by
-using the Vertical Wicking Flux Test, which better characterises the ability of an
absorbent material (distribution material or acquisition/distribution material) .to -
 wick liquid vertically. Any material that has enough dry and wet integrity to be
hung vertically can be tested. If a material has not sufficient integrity, an



to an arm(940) in a |adder-like fashion, and the rollers at 3.5, 75

12.5, and 17 _ mount ed on another arm (940) in the sane @ﬁd;gb' jose
fashi on. mr?‘ﬁ%gﬁégf ) b 49 robdok

testing, these two arns (940) are positioneggon the opposite surfaces of
the testing material (910), thus also allowing testing of materials of

different calipers. During testing, the arns (940) are arranged parallel,
angl ed about &fgiibhal mechanicat suppodrt layer canlbe axidedubraeithes enedirbqth Guyfaces

be gl ass bow hi enpugh, c it . . A | e r
significantl yogh?q r}FFfEEt%“:‘FPi. %gqé‘ﬂc%aé{g%bgg s%élﬂgr b%\\/[ﬁewg dla?rgén)tsqogndgp?[lg}s
nm di amet er  bpeghgibly impaghon Ei)eﬂuldﬁtamﬂlng Rropeltyi s covered to reduce
evaporation by a lid having a slit-of about (1" X 2" or about 2.5 by 5 cnm.
The reservoir (960) is placed on a bal ance (965

, h
Sartorius LC 120leessence, this testiis runoby hsnging %é cﬂiéﬁﬁr%éap E/’gh‘té‘l? gﬁ{“%ﬁee {in total

tenperature a ; LY p tird iq
Lepperature agf |%ﬁa27.58chvmr§§) verieany in &N eSérvBi of the™ téstLiiquitle wHekbpuitte

d d and ]
cqui prent " canramaining oiB, 48 86 1B EATPIShaeaed ceripuia SiEH FEREL surtace.
5'82? [ g- rngh d@@dtﬂﬁa,cdﬁdiﬁitf tiyﬁyl&efns'ors. aré ysed todetermipeitbe tings tittakesao) reagh
ord - .as a.functi | - ' ;
(565). the i SRepRG Sy PRKE v e e T HERIRCH BR7RIAR g I BN L s
front and theligeidgin theé reservoin oitzthe enddef therxpedsmnt, the | sampler isogyt into
coar y : e _ _ SR
prograns can ggﬁ@?‘%ﬁ%’?ﬁﬂ@@&“&ﬂ%ﬁ%ﬁ%ﬁPy'é'm has been developed

by Signalysis, nci nnat i, US (see bel ow for
nore details). In order to determ ne the weight of the sanple

E/gtct : gpsbéglogqig?réﬁy,&ﬁéwd Stesﬁgiilél_?_ghe f@lltshr:]ing_imbadnmibnal 3al ance such as
requi y ed. . e synthetic urjne AR
same as descr rbeg"ﬂtﬁﬁ? h(?xgmd "Ex%@ﬂ‘%’mﬁ{ ﬁram%cée&upggS%'sg%?# eér;asg’ﬁptpg
(910) is pre-congatriplecor graems pghweighteof samaplehvel tinoedi ti ons
- Height of liquid front vs. time |
- Flux through the sample (cumulative or incremental) vs. time

- Saturation profile along the length of the strip at the end of the experiment

The following equipment is utilized to execute the test (refer to Figure 7):
Motorized 'slide stand (950) (such as supplied by Concord-Renn Co.,
Cincinnati, Ohio, US) adjusted .to obtain proper height of 20 cm from fluid
reservoir (960) to horizontal laydown of sample (910). The motorized slide (950)
ensures that the sample (910) is in contact with the liquid all the time by using a
zero point sensor that maintains the apparatus at a position that is relative to the
fluid level (962) in the reservoir (960). The slide stand (950) is further equipped
with conductivity sensitive moisture detection rollers (930). A total of 9 rollers
(930) are spaced individually at 2, 3.5, 5, 7.5, 10, 12.5, 15, 17.5, and 20 cm
height above the level of the reservoir (962) (with the center of the rolls defining
this measure). Two further sensors (930) are positioned in the horizontal part of
the slide, so as to contact the sample (910) a running length of 22.5 cm and 27.5
cm from the liquid level. Although the exact width of the rollers (930) is
" insignificant, about 14" width has been found suitable, as well as a diameter of
3/8” (about 9.5 mm). It must be ensured, that the center of the roller (830)
coincides with those heights. The roliers at 2, 5, 10, 15, and 20 cm are mounted
to an arm (940) in a ladder-like fashion, and the rollers at 3.5, 7.5, 12.5, and 17.5
‘cm are mounted on another arm (940) in the same ladder-like fashion. During the



(72[err]F /22.2 [err] C and 50% RH), and the environnental chanber to is
set to _88[er-rv](59414%21 C and 85% RH and equilibrated for approXipgeglbdodkso
m n. ' ' 50 A5 0cmx 27.5
cm sanpl e piece (910) is cut such-as by a cyigting die of those dinensions,
and eleven 2.5 cm segnents are marked by placing fine dots on the edges of
the sanple. The sanple (910) is then pre-weighed, and its caliper is

neasured at aksyting) thE8s® twol afis REHOYr@res positierietdieen sthef oppesitedurfaces! ob thie

Shat the bot 1 R meteial 18100 eBls Bl Sllowiria ErRinGr STuhSlerEIS of AR lingse.
appar at us, w Durimg téstimgyghenatrhs (94Q)iater arrangedr parallehi anglednaboth &°t top the
end of the saggh&aq.Qlo) is fixed to the plastic plate such as by using a

conventi onal ve tape (970). - The environnental chanber is closed,
and equilibrated to the set tenperature and RH, again for approximtely 20
m nut es. The conputerized unit (980) is initialized by input of the

ti t data i ; : : ey
Egﬁrp: gelneng?ha | e élPéhlf’l_‘ RelletVoir $960) sané alh%?seboﬂﬁ%f high Eﬁ%ﬁgﬂ%a?dm that

i mrersing t he’tfs%mﬂgfdghvgﬁdbg%bﬁtﬁ’go Eggaéiﬁéﬁeﬁtmlégﬁﬁgggﬁttggﬁ@' gHé}' t%r?tsﬁyﬁ%mo
and i) upt akepbgwl -dfi difengions isoimdiamémr;tby ?ﬁeﬁirﬁ.ilﬁigﬂileiw fesyrooir (960) is
o e e el o Ao SgR0ab8R B 4 Reaviio SR ST abiut 7R 2 ilpout 7
sanpl e (910) by Sem)rThecrasepvoin{269) isrplacedon asdmlance (985)))suchnas iNtettier PR
saturation p”‘ibbbegaﬁoﬁﬁ%g{@}l?ﬁes. whi | st ensuring that the sanple is in the

sane vertical posttion Was in during the experinent. This is
necessary to ensure that there is no redistribution of liquid inside the
sanpl e while being cut into sections. The sanple is renoved fromthe test

th gﬂg . helTﬂevg[ ﬁ : m'dﬁgsv\/&'b Iefhsarég tﬁéﬂfr?guiréa. @Zrnsttﬁgt tﬁﬁﬁeﬁt@@_@rngﬂremﬁfeymuwaﬁy
nor 1 zont al - porPnBiopE ot e 1ia L beLagd dn% F - fiReF athanvise déblted 38d defined,
pl aced ijinalto (ra F{Nei W% npéaatrgmeplit sequipnidren ,cahthgbe/\mlawde ghsiﬁ?; :sngr]lzﬁmnmental
IsZc!t inT)rﬁs are épggﬁrﬁ %]"%g %svgﬁcgiorﬂié@r §W§v@%ﬁ‘%§?§and F e- wei ghed to

determ ne the dry weights.

A personal computer system (980) is used to record - as a function of time -
the weight change of the scale (965), the signal of the rollers (930) when these
‘are reached by the liquid front and the height of the motorized slide stand (950).
Whilst various programs can be used to achieve 'this, a suitable program has
been developéd by Signalysis, inc., 431 Ohio Pike, Cincinnati, Ohio, US (see
below for more details). '

In order to determine the weight of the sample sections, a pair of scissors, a
ruler, and an analytical balance such as Mettier PG503 are required.

The synthetic urine used herein is the same as described in the above. _

Experimental Procedure | _ .
The test sample (910) is pre-conditioned overnight under standard conditions

(72°F /22.2 ° C and 50% RH), and the environmental chambet to is set to 880F /
- 31.1° C and 85% RH and equilibrated for approximately 45 min.



51 Cal cul ations Upt ake The uptake can be in the following units Q ,gm-

Q: gmcn W&JHB dry cross-sectional area Q gn gm of ipgiTviBad/od40d al
sanpl e wei ght evaporation corrected uptake in gmcn® - The

evaporation loss froma partially covered res@rvoir (88[err]F /31.1 [err]C
and 85% RH) has to be nonitored (e.g. about 0.009 g/mn). In addition to
this, the evaporation loss of liquid fromthe wetted part of the sanple has
to be considered for long lasting experinents (e.g. nore than about two

hours). The "Evagog pt !El‘ﬁ”x B 5 rh eéjaﬂlﬂblaﬂﬁ‘éce [qg"l 09/|§”cﬁl st & b?aé QUG didof

subtracting the cumnu I've evaporati on res rv0|

t
[in units of gﬂ'\@isﬁ]dlmﬂﬂslqnﬁ. amdmienem?e‘a'tqmréepmeniﬁﬁrg ma E\é?f%) %iﬁglcfots

wei ght of the § r i
oy dth i caI| E a%ééwa P EuRI [Tﬁeg&amawﬂ slm) i Higen rémxgaeaamuens

e o e 08 L 15 i 7 he i 4 i

(g/cmZ/m n) Ficaligdrggdugechere Q * is the uptake (g/cnR) and t| |s the tinme
(mn) Incremental Flux, [err]Fi (g/cn2/mn) [err]Fi = (Q*

)/ (ti-ti-1) Saturation Profile A'ong the Length of the Sarrple. uid '
| oadi ng i n each sEheisample/(§)10)is piaced s bejween ghe woliers (920) suchvﬂnzg edjottom

the wet sectioge ) sample is about 1 mm below the zero point on the VWF apparatus, without
dipping in the liquid reservoir at this pomt The top end of the sample (910) is
fixed to the plastic plate such as by using a conventional adhesive tape (970).

The environmental chamber is closed, and equilibrated to the set
temperature and RH, again for approximately 20 minutes.

The computerized unit (980) is initialized by input of the pertinent data into

- the program, e.g. sample name, desired test duration, sample length, width,

caliper, temperature, RH). The test is'started by immersing the sample via

lowering the motorized slide into the test liquid and i) uptake vs. time and i) times

to reach specified heights are recorded continuously. The screen can display an
uptake vs. time plot, while the experiment is in progress.

At the end of the experiment, the sample (910) is automatically raised from
the reservoir (960), and the saturation profile is determined, whilst ensuring that
the sample is in the same vertical position that it was in durihg the experiment.
This is necessary to ensure that there is no redistribution of liquid inside the
sample while being cut into sections. The sample is removed from the test stand
held vertically while 2.5 cm strips are cut and placed in pre-weighed dishes. The
strips have to be cut from the bottom up.

Then, the horizontal portion of the sample is also cut into 2.5 cm sections,
each placed in pre—Weighed plastic dishes. Then, the wet weight of the sections
is immediately determined to minimize evaporation losses. Then, the sections
are dried in the oven at 150 °F overnight and re-welghed to determine the dry
weights.



52 and Wiry = weight of the dry section The follow ng describes the
Conput er ProgygRgisf@z! nformation in nore detail: The W cking Fl pcTaBeneoac
is used to acquire fluid uptake rate data versus tine for experinents run
to quantify the absorbent characteristics of5tiaper materials. The program
wor ks by reading serial data from a bal ance equi pped with an RS-232 out put.
The internal clock of the PCis used to track time. The programis witten
for an | BM PC Galculationsi ble with DOS 3.0 (or later) system Whenever an
actual experinggigkes run, the data fromthe experinment (uptake values and
time) and the values for a I_nput, fields (except the sanpling table)

| .the i|
is witten toH‘@PP@N@PQ’P}L%GE’F%H&%MWNOW This file can be opened
by Excel on arQi BMgmation for further data analysis.and presentation. A

typi cal test pgptocol ,is.descriped bel gu . fields Materi al
description Miteri agmll%gtq‘?i"i"ﬁﬁfg ncr%gg-gacgbﬁ%u 8rator: |
Fluid Type: Ja@Qto sgmidgratofdnitial total sample weight Test Duration: 60

m nut es W dt h: k.00 . 3 Wei ght: 1.9000 g
Tenper at ur e: 8‘83000%‘9?@&?}'9"ﬁ?ﬁﬁ%‘%’%”ﬁﬁ%@d@%’?"% 0000 % CQutput Ti rre(m'_n) .

Wi ght (g) Upt ake( g/ sg-cn) Uptake(g/g) Height(cm O

NOW~NOERrO

. 424011 0.7709 0.,223 2.0, 5 . o
68002 0. 25588 SvaporatEieg$ frona Partely ovsred reservoly (3888 31.1°C and
. 642106 B5%RA) HEs to be monitofed (&€.g. about ROE8 G MIn). . 1.06158

.5 0.552 e 0 T - : 2 ST

. 79501 5 \BoBddition g, 3@%3"8"&&9@" 5o%° & Jighic % the, wetted' paf6F the
. 18182 sampleshas to beieprsideradsfor long lasting experiments (e.g. swrehan about
. 84684 lworhours). '

The “Evaporation corrected Uptake” [in g/min} can be calculated by subtracting
the cumulative evaporation loss (i.e. the reservoir evaporation [in units of g/min]
multiplied with the time [in units of min]) from the weight of the fluid in the
reservoir fin g}, and dividing it by the sample width and caliper [both in cm].

When data is taken at n distinct times for I=1,..., n the following quantities are
calculated: : :

Cumulative Flux, Fi (g/cm2/min)
Fi = Q*#; _
where Qj* is the uptake (g/cm?)
and {; is the time (min)

Incremental Flux, AF;j (g/cm2/min)
AF; = (Qj-Qj-1)/(t-ti-1)

Saturation Profile Along t_he Length of the Sample
Liquid loading in each section (g/g) = (VVwet-Wdry)NVd,-y

“where Wyet = weight of the wet section (g)



53 5.53095 6. 25302 11. 3691 3. 29106 20
Reporting  ufsol&@st 2 neasurenments should be made on each S anRE91899/00409
recordi ng the varl ous out - put paraneter as a function of tinme. O course,
t he individual paranmeter can be correl ated togzach other, and also plotted
accordingly. For the purpose of describing naterlals suitable for

bei ng used within the present description, the cunulative flux at 15 cm

hei ght has beelanﬂouno\lvtﬂgbaneigﬁtiocuhadwsacmwl Sinmplified Liquid
Pernmeability Test Thi'S Sinplified Perneability Test provides a neasure
for perneability for two special conditions: Either the perneability can be

neasured for a w ghe JoMiswing Ees&itsesaher Cahip L(téﬂCFgrogﬁamﬁﬂn lrﬁaanam iaf more
materials, wh detabaE CGWF#: Bk RrStath 58 bsa bR i B 351 fhta prsus
change i E cal i tieme Vior hexperiments fun |ted quantifyaithe (absswbent \ohiayacteeistics sofddiaper
berneabl | 1y aﬁéﬁ%ﬁn THE LA Wk BY, 5Ring sefial Batd fipnt'a Edishds equipped
vari ous thi cknadthean R -232 outputt | The amterml gocl of the FfGaSnUGﬁdetQ track time. The
has been found gﬂ?@% i ﬁlﬁ&@ﬁ%f anliBM PESbr 8b tnBlee%&ff'l rIétfe?) &stem.

3l[err]C, so a tter simulate 1 n-use conditions for absor ent
articles. In principle, this tests is based on Darcy's |aw, according

to which the vol UWhéhévéﬂ @e«iVarcajaﬂ éaépeﬁnhemusduh hihelgatpfn e ER érmﬁehfr(u;stake
P;f)g?;é' ?ga:oef. ?{g grt@?irsnuer)earﬂ{ #e v&hés\?‘a gllih M?{%H fenal ' xrjcons ng table)
Q& Vol unetric i$ writlént o & fils8irsthe curreAi:DO$shreﬁemy| dhis ﬂﬁrean benépened bykExcel
oo i scost ) 1eiiistafpTertorfiér ﬁ?%?\%fé% M%?s%?%maﬁga.lin[‘ﬂf pa i
L= caliper of sanple [cn. -

A typlcal test protocol is descnbed below

Input fields
Material description
Material identification

Sample #1
Operator: -Fluid Type: Jayco synthetic urine
' Test Duration: 60 minutes
Width: 5.0000 cm Length: 27.5 cm Weight: 1.9000 g

Temperature: 88.0000 °F Relative Humidity: 85.0000 %

Output

Time(min) Weight(g) Uptake(g/sg-cm) ' Uptake(g/g) Height(cm)
0 0.424011 0.77093 0.223164 2

0.04485 - 0.924011 . 1.68002 0.486322 .35
0.0778167 122 2.21818 0.642106 5
0.247167 2.017 3.66727 "~ 1.06158 7.5

0.552 . 2.86401 5.2073 1.50738 10
1.12688 3.79501 6.90002 - 1.99738 12.5
1.87295 4.5 8.18182 2.36842 15

3.32845 5.409 9.83454 2.84684 17.5



54 Hence, perneability can be calculated - for a fixed or given
sanpl-e croSgo 9s@Fdobonal area and test liquid viscosity - by nepswissywioa09of
pressure drop and the volumetric flow rate through the sanple: k=
(QA * (L/[err]P) * Jerr] The test caB be executed in two _
nodi fications, the first referring to the transplanar perneability (i.

the direction of flowis essentially along the thickness di nension of the
material), tHHIO8Sond bei ng tB25302p| ane Sér?rﬁi%’bl lity (i329108e dired@ion
of flow being in the x-y-direction of the material). The test set-up
for the sinplified, transplanar perneability test can be see in Figure 1
which is a sghemati c di agram of the overall equipnent and - as an insert
di agram - a é&&g—‘aﬂ%xpl oded cross-sectional, not to scale view of the
sanple cell. At 184st Remieasarempnts shoulk beangrieconl excleisample; recording the

cylindrical I Vi a (

The di st ance§%ﬁg¥§e§@ é)%tr %%P%rgﬁ?%e a%egs E‘frg%%glné&@%%e argf Lfg)[\e@%e’ :h%%remﬁ (%L{al
each three cpatametercan be cprreiataddoceach other, gnd géso plotied mrdmt ment
screws (140). Further, the equi pnment conprises several fluid reservoirs
(150, 154, 156) _i ncl ud| ng a height adjustnent (170) for_the . inlet reservoir
(150) as wel | akor dberprposeopf desrihking maisdals; suitahle for daging Jised, within ithe
the sanple Cﬁlréséﬂttdééda nbﬁstth@fcdrﬁelamélmat 15 i Reight HasebeemSdund&td be
186, 188). e di ren fu? pressure transducer (197) |s connected via
tubing (180)Paf Hi% -pressure detection point (194) and to the |ower
pressure detection point (196). A Conputer device (190) for control of

valves is fu&mghfemhmdﬂhm&amm&estl ons (199) to differential pressure

(168 TneThIS %WEW%%"%"% ?6? 2 praetd flashi i peffodliy fos g

cm is pl aceapewabsowémns 1w berpegsurestfos anwide fgange of
I(o Ilgg)es \(MII2(1: hpb 2 " ttgg»at dch raé %o%wé(?%r(;% ng??g%ﬁglﬁﬂfeﬂeﬁbr@ér 'cf]rabellulosw
Pocorvor 1 ( 186¥ aswa? 6012 Sairafion oty MaMTAIS Which teach iBGnY dkatees of

_ (15f<1) t by f1 Ilesawratldmlbwltn alpfyportional ehahgegoin toalipegy withauteBeing Ifilledawith air

I Toet sa re%bgéfﬁ@%ﬂv 158 S8R st 4l 9 hd cBfndhid ﬁ@vﬁﬁ%@ams

desired wet | the, psnngabililysat vasying? dpgreq&wusaturaﬂmayannle@s!dy be
measured at various thicknesses.

In particutar for polymeric foam materials, it has been found useful to operate
‘the test at an elevated temperature of 31°C, so as to better simulate in-use
conditions for absorbent articles.

In principle, this tests is based on Darcy's law, according to which: the
volumetric flow rate of a liquid through any porous medium is proportional to the
pressure gradient, with the proportnonahty constant related to permeability.

_ - Q/A = (k/n) * (AP/L)
where:

Q= Volumetric Flow Rate [cm Is]);

A= Cross Sectional Area [cm?;

k= Permeability (cm?) (with 1 Darcy corresponding to 9. 869* 10" 2)

1= Viscosity (Poise) [Pa*s];

AP/L= Pressure Gradient [Pa/m];

L= caliper of sample [cm].



55 otherwi se nmentioned. Liquid is allowed to flow through the sanple (110)

to achi eve Stﬁ%%{é{lﬁ%te flow Once steady state flow through thepéﬁ{agrgéﬁ“w

(110) has be i shed, volunetric flow rate and pressure dr

recorded as a function of tinme using a | oad ggll (198) and the differential
pressure transducer (197). The experinment can be performed at any pressure
head up to 80 cmwater (about 7.8 kPa), which can be adjusted by the height
adj usting device (170). Fromthese neasurenents, the flow rate at different

pressures for th | e can b det er,n ne mant
comrercial ly avaﬁl’lﬁﬁF permeaky Weﬁﬂ%tt@ E&é”ﬁtﬁg bYr gaﬁglu§ample cross-

Mat eri al s, | ncsedtiohat aredNanwdYiesk liquid vistesity heb)dma‘smémt%‘ﬂ rlbssluhedf Ztlirg and
Per neanet er ctive user manual o

Thi s equi prrenftHgmqﬁméﬁ“{wg&sﬁ{@ggﬁgﬂgéﬁﬁﬁ%s as porous screens (135),

al so specified in said brochure. The equi pment consists of the sanple cell

(120), inlet resg A/gm/ )(4@9 tIet reservoir (154), and waste reservoir
(156) and respectiv TA ng ?:\nd enptyi ng val ves and connections, an

el ectronic scale, and a conputerized nonitori ng and val ve control- unit

(190). The ga'FI*f@tteQPhﬁh' Bk éikéél)te Slrﬁ ﬁ@dtion@ectﬁéeﬂl%t%‘?é}@f%ciﬂe

Soft), such suppl | therl an i 'nci nnat |
(US A)set of aﬁrﬁ*ﬁgﬁ' e\l;g"ﬁy ng%ﬂ& ﬁoﬁ' sPcf eflawoiis 1¢§§¢“t@§)50§l0ﬂ9 the
8 158 cm Shouhli:khese‘d&hbnbioh bﬁth@nﬂteﬁ ﬂh%fF $cdnidobeihglthe | ISne(p’é?ﬁiéabllhty
159 cmto a n J a nressu air supply
'I's required, 3?3 th]q éig%@%ﬁcﬁn(bﬁig }IBex éﬁé‘r"é‘tﬁﬁé‘“ fﬂ tive
val ves. Test fluid is deionized water. The test is then executed by the

foll owing steps: yHd t%t%?@fd?%%knh?ﬁﬁé@%aﬁ%ﬁ rl(éérrpgalgl chﬁ] &t can be see in

preparatory test, If _ o
sanpl e are reduguey? \Mm@lmaacnsmaistdlagratmqfthe@vsal wipment and < & an insert

| ovest and hi gliggian?t @5Sari§ expiSdet BR¥s-sdctiomst 'riot itS s@&nwéw Hﬁ&»@%aﬁﬁplascéno

mai ntain the flow rate during the test between 0.5 cnB/seconds at
| owest pressure drop and 15 cnB/second at the highest pressure drop. The
flow rate for theThmtest set-ipudamprisésagerierally biecdlapor cylirairical shinplé cak120),

the same pressyyindg!bRfupgdr (129) SHPlowdr (122) part. The distance of these parts can be

: measured and hence adjusted by means of each three circumferentially arranged
caliper gauges (145) and adjustment screws (140). Further, the equipment
comprises several fluid reservoirs. (150, 154, 156) including a height adjustment
(170) for the inlet reservoir (150) as well as tubings (180), quick release fittings
(189) for connecting the sample cell with the rest of the equipment, further valves
(182, 184, 186, 188). The differential pressure transducer (197) is connected via
tubing (180) to the upper pressure detection point (194) and to the lower
pressure detection point (196). A Computer device (190) for control of valves is
further connected via connections (199) to differential pfessure transducer (197),
temperature probe (192), and weight scale load cell (198). '

The circular sample (110) having a diameter of 1 in (about 2.54 cm) is placed
in between two porous screens (135) inside the sample cell (120), which is made
of two 1 in (2.54 cm) inner diameter cylindrical pieces (121, 122) attached via the
inlet connection (132) to the inlet reservoir (150) and via the outlet connection
(133) to the outlet reservoir (154) by flexible tubing (180), such as tygon tubing.
Closed cell foam gaskets (115) provide leakage protection around the sides of
the sample. The test sample (110) is compressed to the caliper corresponding to
the desired wet compression, which is set to 0.2 psi (about 1.4 kPa) unless



56 rate-exceeds that of the blank for a given pressure drop, nore |ayers
shoul d be aqg@§dokfaosiecr ease the flow rate. Sanpl e size: SappTagRo®@@oE ut
to 1" (about 2.54 cn) diameter, by using an arch punch, such as supplied by
McMast er - Carr Supply Conpany, Ceveland, O$5US. |f sanples have too little
internal strength or integrity to maintain their structure during the

requi red mani pul ati on, a conventional |ow basis weight support neans can be
added, such mtherwiss mentioned. hiquid is allowed, taatflave 2brougtp tbenpamplg 4d6) do

the required lﬁagutqgev(}r s glgaé@lresﬂ&ﬁc onté ¢ §ﬁ’té! oW ﬁrﬁﬁﬁﬁ‘!ﬁe sg?ﬁ‘ﬂe "19) ﬂEs

t hese i s sat i onl zed er. at e tenperature
to be perfor REEN %fqmlﬁhFdFVollﬂ'@eF@r ﬂP“Cfa@nﬁégsPEﬂ%FW‘y@Pnéf%d?cor ed a?h@

cal i per of tKgnefdn %@M@ulsmgmamaeeel[ (193)e§ﬁs&né>duﬂéfeimaa &8duirel #ahsdicer

exper L ment wliB7be T, expetigient San &e, BRIPORGH o %Eﬁrseéaﬁge%eeﬁ”up% 86 om
supplied by Adéter (ﬂbbu’nm KPS which d:mlbegadjustectsw ¢thé dwgight adjustingotietice

the sarml e (41891 HPEL IR idpduBfin, Ind ol P B prdeckis Y m

of gasket nmtsampiesansbedetarminedch that the total thickness of the
gasketing foam (115) is between 150 and 200% of the thickness of the wet

sanpl e (note that a conbi nation of varying thicknesses of gasket materi al
may be needed t ofhRRAUIPMENtds sommercialyavaipble asieBesneampter sush as supplied

En;t ELI 2|rr) ( % fgrcfculﬁ Mlag?rgavts Ihlgféu \thacal N@uPYoﬁ( us lﬂid;egﬁhelr?egﬁgnhtmnlpmqrqund
case, that t feTMEANEtas; fUch ia'&rfg"@' r‘?&é%ﬂﬁsq ' ??ﬁ’ Ve Y rs%?&”@' Qﬁgtﬂélb This
C:Jts Osgghats ggtequiwneatwnclededlmtsuamlessaswel Fritshas weorcisagereetis {183)) also
?espect I ve di ?g%g‘egini‘héqﬁ?qrﬁg@é g@%&@%&ﬁt@ﬁ;&@% I?gﬁhg%&g’épt IS y Q%% m!ﬁt

t he sanpl e f deaervein (ﬂaoe).souﬂet:resmm (pﬁé);eﬁmd waste sesenvoin (1156) and mpemgve :

accordi naty. T gt Shiping “’?”éé* eaczﬂéﬁg' e GSRHE Tecale. and 2
gasket foam (CPMBRU e&ﬁﬁ t’Wé"' 1[393 of the bottom hal f of
the sanple cell, ensuring that

The gasket material (115) is a Closed Cell Neoprene Sponge SNC-1 (Soft),
such as supplied by Netherland Rubber Cdmpany, Cincinnati, Ohio, US. A set of
materials with varying thickness in steps of 1/16” (about 0.159 cm) should be
available to cover the range from 1/16” -1/2" (about 0.159 cm to about 1.27 cm)
thickness.

Further a pressurized air supply is requlred of at least 60 psn (4.1 bar), to
operate the respective valves.
Test fluid is deionized water.
The test is then executed by the following steps:

" 1) Preparation of the test sample(s):

In a preparatory test, it is determined, if one or more layers of the test sample
are required, wherein the test as outiined below is run at the lowest and highest
préssure. The number of layers is then adjusted so as to maintain the flow raite
during the test between 0.5 cm®/seconds at the lowest pressure drop and 15
cm®/second at the highest pressure drop. The flow rate for the sample should be
less than the flow rate for the blank at the same pressure drop. If the sample flow



57 the s?rrple is in flat, snmooth contact with the screen (135), -and no
gaps are forned at the sides. The top of the test cell (12 ' =]
flat oh the WRP%#E¥2h (or another horizontal plane) and all th%gerhggﬂl?’yssebr
gauges (145) mounted thereon are zeroed.  gglhe top of the test cell (121)
is then placed onto the bottom part (122) sucah that the gasket material (1.
15) with the test sanple (110) lays in between the two parts. The top and ’

bottom part angtd 8gdeddIfHal BIAhE blae for ¥ Yiverw pressind drdgOinore layersistiould e
three cal i per gauges are agétﬁéggwtfgt?t he sanme val ue as neasured for the wet
r&%n

sanpl e under @aid d the above. 2) To prepare the

expelrl rrpgt, ft][]g program on the conputerized unit (190) is started and
sanple identificagtion p ' S 4 t ; T

w1l be ran on ontAORlePES SHpHBs BN T fandlica 81 G iamdter "B U< gn
pressure bein garcl(; epurnmh; ssuchr as ssuppliedhby MeMasterdiarnm RUppiYi Gompanyp(develand,
runs are put fq Vi g{,@ﬂ? ré ﬁ’ﬂeg'l'iﬂft mdiitairPHeir
are taken fro%glé'a%égl? %{%kne;ggéﬁ%vgsfdpgffm?ﬁgfé}g?gu at tgngrz s d s'ct?i( %ed.tglel QW
(A different Stfustwesduiing the J§Gﬁ'r¢@rwl§%¥ﬂbqaeﬁ?"‘f‘ﬂﬁ@r@f PW basis weight
mat erial .) 4)supg@)r! Meahs!dantbel ad@ear swdh as BOPETistrirebr het.t he required '

~ height and the st is started on the conputerized unit (190). 5) Then,

the sanple cell (120) is positioned into the perneaneter unit with Quick
Di sconnect fitti Miud, Ht9east o Samplesiimadecof thel &tjuiied numbed of Jayereneach, if

the vent valv ' t t fill ~¥@ i (L 1 o '

step, care w??é%g%ﬁer%et@&fgﬁt)WQidr ébﬁgg‘ie\eégslﬁ gs’obg%z}'{ t%&? g’? (taan';{l i% ?”quéigtnthe

be achi eved bytemperatugethe expafment is fo bepearfaimed (7007 Ei 631 3G Whless etherwise

present.- to ﬁigtédi-he per neaneter through the drain. .- Once the sanple '
up

cell is fille ‘o the tygon tubing attached to the top of the chanber
(121), air bubbles are renoved fromthis tubing into the waste reservoir

- ( 156]2 " The caliper of the wet sample is measured (if Tibcegsan aker hastabijzation

caretultty 1 ermﬁ/rgg gf rsobggl&lar?éé) BH e|p %éogééil'éd c‘é%ﬁ’r@gsi%%resjs%@ for which the
experiment will be run by using-a conventional caliper gauge (sUch as supplied
by AMES, Waltham, MASS, US) having a pressure foot diameter of 1 1/8 *
(about 2.86 cm), exerting a pressure of 0.2 psi (about 1.4 kPa) on the sample
(110), unless otherwise desired.

An appropriate combination of gasket materials is chosen, such that the total
thickness of the gasketing foam (115) is between 150 and 200% of the thickness
of the wet sample (note that a combination of 'varying thicknesses of gasket
material may be needed to achieve the overall desired thickness). The gasket
material (115) is cut to a circular size of 3” in diameter, and a 1 inch (2.54 cm)
hole is cut into the center by using the arch punch.

In case, that the sample dimensions change upon wetting, the sample should
be cut such that the required diameter is taken in the wet stage. This can also be
assessed.in this preparatory test, with monitoring of the respective dimensions. If
these change such that either a gap is formed, or the sample forms wrinkles
-which would prevent it from smoothly contacting the porous screens or frits, the

. cut diameter should be adjusted accordingly. o

The test sample (110) is placed inside the hole in the gasket foam (115), and
the composite is placed on top of the bottom half of the sample cell, ensuring that



are cl osed, and the top fill (182) valve is opened, so as to fill the upper

part, -al so cagefy removing all air bubbles. 8) The:fluid re
Pl adow the t R (o tha 11111 ne (152). Then the f1 3T Eosroddds

started through the sanple by initiating theggonputerized unit (190).
After the tenperature in the sanple chanber ﬁas reached the required val ue,
the experinent is ready to begin. Upon starting the experinent via the

- conputerized uge saiipie ,astuheﬂétl grabthUédrthct With the 8eicein(136), lahdihvegass! are
fromthe vvaste rese vqb eé‘ 6) to the outlet reservoir (154), and pressure

drop, and tenp a itored as a function of time for several
m nut es. Once the program has ended, the conputerized unit provides

the recorded data Eﬁ Edéuusefcri' & e/ g erﬁl?g lg%lcf ?lﬁg)c?n the {ébf b‘é‘?\ﬁhr f’tﬂ' ahBfher

sane test sanple. t 0O _nmeas

pressure headshorizentat nbnebyndra!&tbaee ﬁghpqer@qygﬁsm&) mwntedrtheteqmare zeroed.
The equi prment shoul d be cl eaned every two weeks,. and calibrated at |east
once per week, eci al | he f , e | ad eII t he t her nobcoupl e

t he pressure trangbﬁcﬁep gftthﬁrtég/ @ﬂ%{h ??&4 onta the Sottom ngt (ﬁ%jsuch
Sq ]tg } prrent S:Jppthaet the gtaskeir gfatdnél(ﬂ&rwuh'thé rteetssumplesurmqavem petwédie the two
measar onent poPARS: [18AOPTUY BoHoM BarresftenThBREEIN T TRAfSe srppws (140)
cell. Since thsueh that the tbréecaﬁpmvgaugesaamadmsted bd the lsanue xatuer aaahbasyred
to the pressur | rected by a

bl ank run. A Db gnﬁéméﬁsssdr’@ﬂ?dﬂ?k r&ﬁ%ggﬁ@é %gé‘é’?ﬁﬁﬂg , 60, 70, 80 cm
requested pressure, each day. The perneaneter will output a Mean Test

Pressure for 92 ahﬂ':ﬁbi@ the %éﬂrﬁéhta%é‘b?b?ﬁ?n fdrPthe @omputerized anlleﬁ@b) is

that t ted at f]
B ank Corr ect ot Sappie ek ae e, 3BHCUNR Prassyr) ot Sareaniad

59 further correcting the_ Mean Te_st Pressure (Actual Pressure) at each

2;’; ght recor degy PrRg LWl dd RifBh'dHe’sdmple™t0) b sévital B3t dybleESRithhe
first pressure being the lowest pressure. The results of the individual pressure
runs are put on different result files by the comput'el_'iz_ed unit (190). Data are
taken from each of these files for the calculations as described below. (A
different sample should be used for any subséquent runs of the material.) |

4) The inlet liquid reservoir (150) is set to the requnred height and the test is
started on the computerized unit (190).

5) Then, the sample cell (120) is posmoned into the permeameter unit with
Quick Disconnect fittings (1 89)

6) The sample cell (1 20) is filled by opening the vent valve (188) and the bottom
fill valves (184, 186). Duﬁng this step, care must be taken to remove air bubbles
from the system, which can be achieved by turning the sample cell vertically,
forcing air bubbles - if present - to exit the permeameter through the drain.

Once the sample cell is filled up to the tygbn tubing attached to the top of the
chamber (121), air bubbles are removed from this tubing into the waste reservoir
(1566). '



Corrected Pressure is the DP that should be used in the perneability

equati on bel Permeabi lity can then be calculated at eacpe ﬁg%% =Te
pressure and% 9’?)78?2neabi lities should be averaged to determ ne tli;e for

the material being tested. Three neasu gnénts shoul d be taken for each
sanpl e at each head and the results averaged and the standard devi ation
cal cul ated. However, the sane sanple should be used, perneability nmeasured

AR sl N sty sy Rt s ubipbine ot
sane congi ti ofi® glgsﬁﬂeaﬂagbg?ﬂ%ii@r(iqgggv?l&ﬁrﬁiﬂp -ﬁ&fﬁﬁﬁﬁ‘?‘?%@ﬁ%& also

achi eved by noaiefyliynemoving tadthair bybblesent such as schematically depicted in

Fi gures 2A and 2B showi ng the partly exploded, not to scale view of the
sanple cell only. Equivalent elenents are denoted equival ently, such that

the sanpl e ceB) dhedluid reservois isifilled with(tesbfiuidderthelfdlling(152)t he nuner al

(110) of figure 1, and so on. Thus, the transplanar sinplified sanple cell

(120) of figure is replaced by the.in-plane si ified,.s le cell (220Q),
Which 15 deoi gnedned Botow i stirted tvoudh 3he,Samblsney dnitEONBone EPmpLIerZed
machi ne di r ectihipg190).cross direction depending on how the sanple is placed "
in the cell). Care should be taken to m nimze channeling of |iquid along
the walls (wall effects), since this can errjoneously give high perneability

‘readi ng. The t esAfter theetempeiatutehinrthexsarplecchamber has reached the reévuired value,
t ranspl anar St@%#érﬁﬂeﬁ?ﬁtre dv to bggfh sanpl @ cell (220) ‘is designed to be
0 pmen? ¥ '

positioned in e equi ssenttdlly as described for the sanple cell
(120) in the above transpl anar test, except that the filling tube is

directed to the Uﬂoﬂtﬁtﬁﬁﬁ‘@eﬁ_@ é&(bérﬁﬁﬁht siiaqh'ﬁgﬁoggquteﬁgé% 1bo§,§t§®|iqlf& dutiet

2A shows a paptly expl oded view of .the sa nd ELgur .
Cross- secti gn ‘PW5§ @N?Q'HFBQ@W S'H@rtgg ffam ?'F% te resewtpﬁé1E§g{o ﬁ'@ P‘-'g%tz"@ﬁef‘éo”

made up of two184)cand: presbore dromiamatérﬁaé}ﬂmfé are irohitéredias & fametioraof time
with fl anges,@g%% %6@?8! Lece (223) that fitls inside the bottom piece (225)
and has fl ang YEIR .“E'#%se test sanple is’‘cut to the size of

60 2" in x 2"in (about 5.1 cmby 5.1 cm) and is placed into the bottom

pi ece. The top pj THER % S ; '

bottom piece (,225), ant?i%g?%og?%# Fﬁ% t_estd?sg%p e 3%B?§B%h|?h§§)‘ﬁg?ée@|8b'%§8med
neopr ene rubb@?tasgnu("ﬁlﬂa“dlo"9"3phlca| form). . '

If desired, the same test sample can be used to measure the permeability at
_ g 3 .
varying pressure heads, with thereby increasing the pressure from run to run.

The equipment should be cleaned every two weeks, and calibrated at least
once per week, especially the frits, the load cell, the thermocouple and the
pressure transducer, thereby following the instructions of the equipment supplier.

 The differential pressure is recorded via the differential pressue transducer
connected to the pressure probes measurement points (194, 196) in the top and
bottom part of the sample cell. Since there may be other flow resistances within
~ the chamber adding to the pressure that is recorded, each experiment must be
corrected by a blank run. A blank run should be done at 10, 20, 30, 40, 50, 60,
70,80 cm requested pressure, each day. The permeameter will output a Mean
Test Pressure for each experiment and also an average flow rate. |

For each pressure that the sample has been tested at, the flow rate is
recorded as Blank Corrected Pressure by the computerized unit (190), which is



Is attached to the upper piece (223) to provide tight sealing. The test

i quid fl owsyd beypobhe i nl et reservoir to the sanple space via TioomBsh/od0dNg

and the inlet connection (232) further through the outlet connection (233)

to the outlet reservoir. As in this test e®f8cution the tenperature control

of the fluid passing through the sanple cell can be insufficient due to

|l ower flow rates, the sanple is kept at the desired test tenperature by the

"heating devifusher2yrecting dhe MeandesktRiessure r(ActualuRpessure) aigraeh dheight
heati ng Cha’?’é%réﬁQ?sm?e gé‘nl?fekéhﬁéﬁ t&Stestft! in 'ﬁ\é%o@é%tbhe F‘-“rébé@c%f This

correspondi n esire e55|o nor mal Si out ,
kPa). Shins Q!Gﬁ%ﬁ’@?%}"ﬁrﬂssﬁhfef)% LR%%UQG ddnthe &VGB%‘?!F oe%‘& '°"
the correct galbwoer, optionally using corrbl nati ons of several shins.

At the start of the experinent, the test cell (220) is rotated 90[err]
(sanple is vertical) and the test liquid allowed to enter slowy fromthe
bottom This isPeaneability dan é#venrbe tdaltulated hceadh requdsied:pressurér and talk

o, 79 ALY s AR i L, SO bome

(210) hori zdested. The subsequent procedure is the same as that described
earlier for transpl anar perneability, i.e. the inlet reservoir is placed at

t he desired hel_? the flowis allowed to equilibrate, and flow rate and
pressure drop af BregEaasiuemesisshevid bg taken faraach sampls ateaeh hpad andithe

Thi's procedusgguits é\?éiﬁgbadaﬁ@rthb' Standapd eviation aalcwétled HoweVer s & safme

i e or ckdmele s O3 e, arndRbINCmRes s B shprLBRd: A han.a o

ai r pressur esamplehshogitche ased ito dorttberseunr@wmatmahﬁaplmhtes flowrate. In

pl ane perneability can be neasured |ndependéntly in the machi ne and cross
directions, depending on how the sanple is placed in the test cell.

General Liquid Fhermaastummg/ofrtm In-plaﬂmpewlhiy wmrgbemnequnwtmas:me '

nmeasure per ’@S&\ké q]ééc?ﬁea {rﬁﬂﬁ Oéeﬁﬁ’é | Qﬁmf % ﬁEMle%BOP? i'ngt the

The principle e one

with the es S@RY%PQHFH'T‘GF%%@‘ 9§| qrﬂift‘cq de'“i 'Q"Bﬁ%% W‘gr? owing
defined anouie @arty rexplodéd) trictntd edaie \hewuu! 1lhea<éanmlereewlémlvg Equivalent

L e SoGSEriL i el iy ST ! el b BGLRL

specifics f 0demdled(1@1@),aboﬁeh1hngltar1he mameeal{110) pf figntb ifn afdgeo end Thus, the

showing the fLALARREF Simbhified RantHiBecal (120PbRAGURETRARbYIbbYd B i G BRARS
simplified sample cell (220), which is designed so that liquid can flow only in one
direction (either machine direction or cross direction depending on how the
sample is placed in the cell). Care should be taken to minimize channeling of
liquid along the walls (wall effects), since this can erroneously give high
permeability reading. The test procedure is then executed quite analogous to the
transplanar simplified test. '

The sample cell (220) is designed to be positioned into the equipment
essentially as described for the sample cell (120) in the above transplanar test,
except that the filling tube is directed to the inlet connection (232) the bottom of
the cell (220). Figure 2A shows a partly exploded view of the sample cell, and
Figure 2B a cross-sectional view through the sample level.

The test cell (220) is made up of two pieces: a bottom piéce (225) whiﬁ:h is
like a rectangular box with flanges, and a top piece (223) that fits inside the
bottom piece (225) and has flanges as well. The test sample is cut to the size of



correspond to the respective nunerals of Fig 1 (e.g., waste reservoir (356)

corresponds to waste reservoir (156) etc.). Therein, also the sanple
cel | (320/49®9%%49%%punted with fixation (341, not shown in Fi gPCHJB}P0PS
hei ght adj ustnent device (372), in additi to the inlet reservoir (350)
bei ng hei ght adjustable by a neans (370). S inlet reservoir defines a

first height difference (357) relative to.the outlet reservoir (354), which
| at t h iy i al |

i treronti af P 20 EPu 311 BiFE 8LF ot sl s laClid B in BE4BRT B T

defines a spiesed(d23)pfi the sample chapiwy) isr hen plasedointo dhe hgitam mieem (225

whi ch rel at ?ﬁdté‘i’cstd??tr@ felses8Rigie (2 PO SAHifcprassitIB fdbpfEAE r@Bbér€eal (224)

R gher " capi 18 aligohsstia e NobekBlecs (223) b Rredde SN AeaNag, T tEaHISUN fows,
teﬁge; :amelnfa fr_alrrlstthetig%étateéo}avoig et?r fhee sfahhpleﬁspac?an@ ‘c\(]gmi tml:lng(ra andt thluhiimat
o the appl FRansee (2a2), Wit Hrof 1he' bitiet, BRnREGgH P23 g 38’ Buee
reservoir hegsgivpir. As ist thisifest executione thep tesnpecature qoindrol mftthg fluid | passing "
From t he pr SuEOBRHhETAIR ceie B8 Wpulfcltt Il (P Bhler oy T8Re. Rnd Bafif

The exact dkgpkatothes gesirgd; tasttemperatirenibyethe rheating dﬁgﬂmmwbemy
order o Mo oSt HaMEIe Humbel tArSigh T Heating Hidmbor (27, The gep
ol o 15 1 e tees B, SeAt e 64liner, Satrenpanditig 36 e dpaied: wet samaressinn.
abovlel. Neét norrhalls_siﬂ_tmlpsi  aboutel4tiPa). hShims (R46) randing inrsize from 01biram tond
is allowe | .

cont i nuousl ?Bf(fm #&%%Egﬂgﬁl %Pgﬁh%]?(ﬁgedo%‘@g? -gPéﬂé'ﬁ%'b}. ggi%gggiﬁnﬁtﬁqsoﬂf
in the sanpbevedal Bhieer ease with tine. Wien steady state is reached, i.e.

when the uptake versus tine plot is linear, the flow rate, pressure drop

and saturation are neasur as descri bed above. This procedure i§ r epeat ed
for several safifitBe ﬂ@ﬁg‘l’l’te &%?Fﬁﬁ"ﬁ@mﬁﬂ?ﬁﬂt@% cell (220) is rotated 90° (sample is

620I N IE veiticah _aﬁeem%agehsttlmdiac‘élm gbeeméesguw& ﬁbﬁpd th?twmmt ! hyhighliset
ana outl e reservolr as e ,sat ur | ONn _.decreases | raer o _get, a
masur abl e PEORFSEY Mo Hhsur & ai;&lﬁi%e a'sr'sn%é\ferbat@g Sfkito hle"and te
per meabi | i t inlekoutiatcennectiops (262{283)e dNext; ithe tesit celh(220). is Irotated haokstoaits/
to ensure t ; I n y et ' i S
mich oal | eonpinah PSR 4biad t8MmaRp e sanipie T2%6) MRitaOHia! " ThE SElntelghint
liquid resePiRfadureds the same as thal descibed aarlier fﬁittfaﬂsmana!’ pgnneabﬂ_lty, Le.
the inlet reservoir is placed at the desired height, the flow is allowed to
equilibrate, and flow rate and pressure drop are measured. Permeability is
calculated using Darcy’s law. This. procedure is repeated for higher pressures as

well.

For samples that have very low permeability, it may be necessary to increase
the driving pressure, such as by extending the height or by applying additional air |
pressure on the reservoir in order to get a measurable flow rate. In plane
permeability can be measured independently in the machine and cross
directions, depending on how the sample is placed in the test cell.

General Liquid Permeability Test

The generalized permeability test can measure permeability as a function of -
saturation for any porous material. The principle of the tests is similar to the one
for the Simplified Test, with the essential difference being that the sample is
loaded with a defined amount of air in addition to the liquid loading, resulting in a



the liquid |l evel does not change significantly while waiting for steady
state t.o be yaR6PRo2 This test gives perneability versus saciy®od/ o009
for the desorption cycle, that is the sanple has higher saturation to start
with. Wilst of course perneability data caibe generated for the
absorption cycle, these should not be used in present eval uations, as sone
hysteresis effects m ght occur. The sanple cell (320) for the general
transpl anar pfixedadiegreey afesaturafiomr STHisoia achiewed dby thexdpsbfamranrgement as

sinmplified tr ﬁE%Qi ' ' L0 s ' ' ;
two frits (33%?@%Qﬁaén opidaﬁiéuﬁ?e?ﬁae‘g?ﬁ %r%ebﬁg%‘ég%m@l%ﬁg té.ﬁgé'ﬂcs
frits (335) ifori $hecGenesaly Transplanae Peameabdity orandhalny ddgutenrfte showingythe
por e, L hi N e Dol oenerl Ih3%ane P CRLIAg, \phieferenten gumerals
p , [ v se . frit . WS

hei ght's wi t hot®Teshand g Uie,fespective musmeralsof Fig fll dr.9-Tiedte| feseEyRit) 356)
be sel ected sconespmdgawewaswfés'eﬂ(@'nﬁse)ﬁ@t),bubbl e point pressure
corresponding to nore than about 200 cm wat er height, but at the sane tine

providing |ow flow resistance. This can well be achieved by sel ecting
sufficiently thi Thersiby alsesthe sampleccgll (320/420) ds pnountar withu fixatiore (B4 paot

a nore open s t:.S CA\ULE. : : I L jigd e :
care nust be %@%h,fnt ﬁgj @h{e?ﬁa? rhﬁ'%hd;PF{)Q/%@'e?%%ﬁ%g??gﬁZihséér’r%?ﬁg_hvﬁa%?%em'?t
si de surf acesreservoind368) haings height agiusigble-byoa meansa(37). tigchistntesaivoir .
the Ap(c). Thysfindd'a MefRbRHE UitferdPited357) rékitne! todheY ol reseAloit P384)¢ which
Gesket o ot AR EneuloioL Ao INDIRAoheos e oo Jiprental o
gasketing nmat , _
bet wee tn t hedt @@lcﬁlﬁﬁnbhmebpéﬁﬁgapmm)s%ﬁ'iﬁéﬁdeééfvéir?(@&@? amﬁpﬁses Ss_e;o‘r?ndhheight
generating deyice, su | 0 [TRi nt ai oget he the .
wei ght of t hegkf%ﬁé’b‘?%z§5§g£§‘?¥',‘e’?h %ﬁ%"@ﬁdgg'ﬂé”@g i ;egateﬁrfgg%? e‘?'{‘fﬁfe““a'
0. 2 psi- (aboupressaré Bp(c), whicls denbtesithe: pressure dlifferential linked to the saturation in
63 For r .0 r LLjt t {4
IS shown in F?%ﬁs:?ﬁ'?@ma{”c h%@ﬁggfgﬁgﬁ?wg é(éjeért @@ey lPireg“rift %ﬁglﬁ%% iﬁ égw)ver
I n-pl ane testsal 6 principles as described in the above. Thus, the fluid
in enteri_ ng the sanple cell (420) via the fluid inlet (432) and outl et
ype as. descri boANIRKPETEIGIH 19 SRASE SBJow AT (dote KaBre cruabyares) at which the
posi tioned w éamples wilhbe &t t00% saturation! VKighid fiows tHiough the sanipgle duwntethe
part of ‘ 2.1n _ g%p fed r;])rééas%?'gtdr‘rc’:pl_Aﬁ&])rb(Ynlgt %esce%o.”r“]%ﬁ&y - V‘o”dtfe* lrgéer%%ﬂ' height). At
' - steady state, the uptake of liquid in the outlet reservoir is measured as a function
of time. Permmeability can be calculated from the pressure drop and the
volumetric flow rate data using Darcy’s law. The exact degree of saturation can
be obtained from the weight of the wet sample after the test' compared to the dry

'sample before the test.

In order to measure the permeability at saturation below 100%, a new test .
sample is first brought to 100% saturation as described in the paragraph above.
Next, the sample is moved to a higher height (10 cm for example) and is allowed
to equilibrate at that height. During this time, liquid continuously flows from the
inlet to the outlet reservoir. The saturation in the sample will decrease with time.
When steady state is reached, i.e. when the uptake versus time plot is linear, the
flow rate, pressure drop and saturation are measured as described above. This
procedure is repeated for several sample heights using new samples.



gaps between the sanple and the nenbranes have to be avoi ded. The test
sanple (410) is placed between the upper and | ower part of the s bgc-; ceII
(420), “with MRI%EP¥nt (417) being used to adjust. the pressur e F 0P h
the experinent is-run (0.2 psi (about 1.4 kg?) unl ess ot herw se desired and
denoted). Also, the sanple is kept a const tenperature via the heating
device (426), e.g. by punping constant tenperature water through the

heating chanber (444 be neoé5§ﬁ|zf & .ﬁé}ééséqhetmesém E?&é'd&t\lvééﬁ tﬁte ﬁ\lét and

entering into the sa Vi a surraces 19 | ow th

- varying degre®Y tig); r '@t a3 he 13 H[ﬂ%?"\ﬁ'%‘i’@???? In or éﬁ% w&mmﬁ@&'&l?'?ﬁ%
an i nportant ratéut‘rm@lsibaéamsé dor h’mstmws dﬁiteﬁalsn pérmaeabitityddedreates steep l

taken for the respecti e.r L

o T BBEG bRk gL b atcH, A BRI s %effs%i o cbfedSlire drbp
measur enent pbe_twe;&rr the lnletzamd dutiet reésemvoirsiis muchssmalleﬂ‘lhamhemmdlaw stubtien.

test is to neasure the capillary sorption absorbent capacity, as a function

of height, of storage absorbent nenpbers of the present invention. (The test
i's also used to Hdsoecessany toase wideliauid seservous {352.:384)nRger {0 ensure that

function of hﬂi&i‘tﬁuxd%vélfkibéﬁ ﬂBt é%ﬁ%%lg?fmmﬁt\ﬁﬁﬂé‘hfamng fot- ste&ﬂ?rs%tb to be

osnoti c absor ben suc dr ogel rm ng abSorbent polynmer, or” ot
optional mat cfgaghedy | j zed | n the absorbent nenber. Nonet hel ess, the
di scussion that follows discusses the Capiltary Sorption nethod as it

Cortion i o funbisoat 1R AP YBrdl RadFaion ToF 1Re descifion Byie that s

64 that govethessaropld has hgher saturatioadoi start withe \Whilstr uiemurserpﬁrmaabjhty data

the Capillaryg '%ng et t |
measured as a unctgrI Fd abi@;@hbh%\ﬁlé%?ﬁé%ﬁ ﬁhﬁﬁ BPP 8 e sa {éeée'nf
relative to tﬁ\éaPEB@"?f |ag semedwisteresis effegts mighteecuror det erm ni ng
capillary sorption is well" recognl zed. See Burgeni, A A and Kapur, C ,

Capi | Lary Sot ptign Equbll B 938, B0 fie MERRES: trarSpibhi? parneabity 128 AR
from sample cell (120) of the sxmpllf ied transplanar permeability test essentially in
that it comprises two frits (335) arranged on top and underneath the sample
(310). For the frits (335) it is necessary to ensure that most of the resistance to
flow is offered by the sample and the frit resistance is negligible. A fine pored,
thin membrane over a coarse frit allows measurements up to high heights without
offering significant resistance to flow. The frits should be selected so as to have a
sufficiently high bubble point pressure corresponding to more than about 200 cm
water height, but at the same time providing low flow resistance. This can well be
achieved by selecting sufficiently thin membranes of the require bubble point
pressure overlying a more open support structure.

For the general permeability tests, care must be taken, that the air is allowed
to contact the sample via the side surfaces , so as to allow varying degrees of
saturation depending on the Ap(c). Thus, the sample cell design is essentially
identical to the test cell of the simplified transplanar test, except, that the foam
gasketing material is removed, and the arrangement to adjust the gap between
the top and the bottom parts replaced by a constant pressure generating device,
such as a weight (317).to maintain (together with the weight of the top piece -
(321)) the sample under the desired pressure, of 0.2 psi (about 1.4 kPa) unless
otherwise desired.



Absor bency, Textile Science and Technol ogy 7, Chapter 11, pp 29-84,

El sevi er Sci yvisey/f3ghd i shers B.V, 1985; and U.S. Patent No. 4, 61¢cH1E>9/00409

i ssued Septenber 9, 1986 to Weisman et al. for a discussion of the nethod
for measuring capillary sorption of absorbeB8 structures. The disclosure of
each of these references is incorporated by reference herein.

Principle A porous glass frit is connected via an uninterrupted
“colum of fluid to a fluid reservoir on a balance. The sanple is naintained

e o St o et gtnd o ssmatotee 2o
reservoir is M?&&V’H‘%h % g? ‘%ﬂ‘@é’?&ﬂmﬂgﬁ WH&%S pi stan ot he
frit as a f ulnptmaples‘ a$ elegtibeddn elhambm dthusT ttike lﬂnichhee?termg)ﬂm samgle cell

Yﬁi'r orental ol PROING Hid JHEHCPR), fnd MR, WG, e, COPBRR B the
(i.e., decreaniembranes| (I435)4 stchasfrits of thertypesasidescrihad aboweel (fon fritsg335)e The
exper | ment Oté%'?%h?plé?hw*?%t b&é]tl@lfledr%{l‘i # eﬁﬁé‘?ﬁfgﬁﬂﬁﬁ‘@‘ﬁﬁ ?ﬁt@ ng Aot With

at a 200 cmh
prepar ed by cmﬁapéﬂtﬂfypaﬂ st lﬂ RY 2 in: (about 51 cm NN ) Wﬂﬁ!’%by d\!ry"ktbﬁ and

distilled wat gaps between the sERIF®HH the membraiés have @b@eawﬂbldom'ﬂél/téét

ggl sam,glé'g%w) is placep4§eg~een the ypper and lower part @f e, pample cell
115 @), with the weight((17) Dieitig! used td2adjust the préssibe under which the

CaCl 2. 2H20 o Sdriment is ruf: (%52 psi (about 1.%@’3) ‘il?ﬁé’ss ot?\gﬁuise desired0 'a?ld

denoted). Also, the sample is ke_pt a constant temperature via the heating device
(426), e.g. by pumping constant temperature water through the heating chamber
(427).

Also for this set up, the possibility of air entering into the sample via the side
surfaces is essential to allow the varying degrees of saturation.

Liquid Viscosity

The liquid viscosity is an important input parameter for the above
determination, and should be taken for the respective fiuid for the respective
temperature, either from well known tables, or e.quétions, or measured via well
established measurement procedures.

Capillary Sorption

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 hlgh surface area
materials - i.e., without osmotic absorbent, such as hydrogel-formlng
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 a fundamental propérty of any absorbent



General Description of Apparatus Set Up The Capillary Sorption

equi pnrent, depicted generally as 520 in Figure 5A , used for this test .is
oper at ed unde¥OPAE2 conditi ons (50% RH, 25[err]C). A test sanpPETIB9PMHERd
on a glass frit shown in Figure 5A as 502 that is connected via a
continuous colum of test liquid (synthetic“Urine) to a balance liquid
reservoir, shown as 506, containing test liquid. This reservoir 506 is

pl aced on a b ty s Sq I: 0t 0t r .(n sh . The
bal ance shoul ?%g@dépglﬁli%f" “Z% I naS{ s{ogﬁ%@dr‘gff &ea?_ggﬁma&ﬁaﬁtg‘ﬁ‘%r ‘s(mmhe
avai | abl e fr ofrapiilary eporRiiosy @xperimranto capillant somtion rabsorbrert glapacityr is
502 is pl acednfiasure@®'ds §FunélionOf i@ YieSIR QL Xo'tﬁe':héiph? o%hésﬁaﬁﬂéie to
al l ow vertical rrﬁve {Ee of ghe test sanple to expose the Test sanple To
varyi ng sucti i@ ‘é‘?iﬁ  teph Buidreserveir.s| i de may be a rodl ess actuator which
Is attached to a conmputer to record suction heights and corresponding tines

for measuring |iquid uptake by the test sanple. A preferred rodless
actuator is aVhel mstlod fomdetemining | cdpitiaryesorplionaiso welArecsgnized? See

5104 53- 135, S, I/ e KABEE, G CRBIRRY Sofuch EliiGyia o Rikef Masses.

measured and $extler rResearchatdourpel. &70 b{1967% 5366-366pi Chatierjes; ptR.Ky,

b bent - ' ; b | -

A'S0, comput QABF?'{*’%&T%@?%?%? gg%wnﬁgﬁ@‘?ﬁ%mb%ﬁ?f i P28 .
movenent of thRiSeYielsScience BBE.‘S e BAniP8S; and blByRatentriNo.bd,63i0,678,ed
L oI rrSv;/e_ t he gissaedSeptember 9;rig8eato wetrsrhh ﬁn%ﬁtaj%rfo?gtﬂi%b@éég;mblf(tﬁé n?@&.baggz
below) is re i on_hei ght e, boftom as

i s connect ed%%ﬁ%‘i’ﬁ'ﬁE?ﬁ@gébgofp&y'%{)ﬁh%%ﬁ@”;] slrugtyres s qqé’?

rit
. el
drai n stopcockagof thasei nefereapes ik irktdporated byaeferente herejnl d r eser voi r 505

via glass tubing 504 and stopcock 510. (The stopcock 509 is open to the
drain only during cleaning of the apparatus or air bubble renoval.) d ass

tubi ng 511 connectg .flujd reservoir : _
66 505 with bal anéﬂ—iﬁtﬁn IPI€ d reservoir 506, via stopcock 510. Bal ance liquid
reservoir 506 consjsts of 3 li?r't'moci;ﬂ‘lr}{qﬁ%z cm di aneter gl ass di sh 506A and
cover 506B. The codOTRYEIASR X If ed ¥R /Riunintaraipted aalymnafifiuid

contacts the toi qufluid nesereoirconracbalahté. The shafetsbiintaldedusideion
co 1 1 S g i, g b

sufficient tRksrbsiibichuponigdemand, 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 tensions or heights) is measured. Incremental

absorption occurs due to the incremental lowering of the frit (ie.,

decreasing capillary suction).

Time is also monitored during the experiment to enable calculétion of initial
effective uptake rate (g/g/h) at a 200 cm height. '

Reagents

Test Liquid: Synthetic urine is prepared by completely dissolving the
following materials in distilled water.

Compound FW. - Concentration (g/L)
KCI - 74.6 2.0



pi ston/cyl i nder apparatus, discussed below, for holding the test sanple.
The glass friit 502 is jacketed to allow for a constant tenperature control
froma heatingv8a¥47%%he frit is a 350 Ml fritted disc funnel spBETABA04Q)
having 4 to 5.5 [err] m pores, available from Coning dass Co. (Corning, NY)
as #36060-350F. The pores are fine enough t 8%keep the frit surface wetted
at capillary suction heights specified (the glass frit does not allow air
to enter the continuous hc"olggn of test liquid below the glass frit). As
i ndi cated, the frit 502 "¥2%Yfnect ed 4R t ubing t 2.0l ui d reservoir 505 or

bal ance liquid reservoir, Hzg:@ ndi n the position of three-way
stopcock 510. a ass(h??‘ﬁt 0Z2%is Jng' eted to Z(t'ggpt water froma
constant tenperature bat(NH4}pHPQOQ || ermure that tggstenperature of the

glass frit is kept at a constant tenperature of 88F (31 C) during the
testing procedure. As i Lalrap® in A4fure 5A tHB2§lass frit 502 is

equi pped with an inlet. 5 nd- %ﬁéget por t B, which make a cl osed
|l oop with a circul ati ng%@glz'géépasho ener al | ystg 508. (The gl ass
jacketing is not depicted in Figure 5A However, the water introduced to
the jacketed glass frit 502 from bath 508 does not contact the test liquid"

and the test |iqGetiersl Mﬁgﬁiéﬁ@fﬂ@rﬁfﬁ@éﬂu?he constant tenperature
bat‘h. The water 1n the constant tenperature bath circul ates through the

j acket eld waljl s ofThenCapiilans Sorptiorb@gujpment, dépisted gendrilly &d?mliﬂ'ﬂgu@7
are encl osed i Al - r atd t est .l.i qu r -
bal ance reser \?& .?ug%%ftérghgn%gmségggﬁég%@gﬁgggg' ﬁ(ﬁ'?'f@{ﬂ‘*‘%'gs ka%‘? 40&9&?%‘2(:&

t he experi nenA testisample, is placed genarglasy fitssisoan indsigure GA asd502ithat is

where the to h ' 1ed S .
67 Thepcpﬁggeﬁéﬁt'%gzEuaisi_ﬁ'isi_%%&v\gn%?’%ddﬂrﬁIrggéé%taﬁ"?‘ﬁfjlr\%ﬁ?@c dine)oa o5

is a cross-seOaAeR liquid fesarveisshown 2s:508, coptaining fesh igwid. nThis rgsetvoin2A
and outlet poi506SE2Placéd on talidtce BOF tHatsis intdrfaded witPQ Bbndpiitéf ¢Rodi sc

o 110 35505T e ko S B8 e Tbah bl 0T mba
and a gl ass f balantiesis asailablecfsofdiiettiertEolgdass PR1203(Hightstdwn, NdypiThees a
O noe! s oo Sis ey 88 ity Aine ey ChaTBP I PO ARE
provi des a s, denaliaw rpriieals mavement: ot thestegg Saple tor@xposecthe test
sample to varying suction heights.. The vertical slide may be a rodless
actuator which is attached to a computer to record suction heights and
corresponding times for measuring liquid uptake by the test sample. A
preferred rodiess actuator is available from Industrial Devices (Novato, CA)
as item 202X4X34N-1D4B-84-P-C-S-E, which may be powered by motor
drive ZETA 6104-83-135, available from CompuMotor (Rohnert, CA).
Where data is measured and sent from actuator §01 and balance 5§07,
capillary sorption absorbent capacity data may be readily generated for
each test sample. Also, computer interface to actuator 501 may allow for
controlled vertical movement of the glass frit 502. For example, the
actuator may be directed to move the glass frit 502 vertically only after
“equilibrium” (as defined below) is reached at each suction height.

The bottom of glass frit 502 is connected to Tygon® tubing 503 that
connects the frit 505 to three-way drain stopcock 509. Drain stopcock 509
is connected to liquid reservoir 505 via glass tubing 504 and stopcock 510.
(The stopcock 509 is open to the drain only during cleaning of the
apparatus or air bubble removal.) Glass tubing 511 connects fluid reservoir

RECTIFIED SHEET (RULE 91)
ISA/EP



excessi ve evaporation of test |i qui d fromthe -glass frit disc 560, a Teflon
ring shown a IS, pl aced on top of theglass frit disc 560. T :
Tefl on[err] ?Yéng%gé)gz is 0.0127 cmthick (avail able as sheet st O%%T{lpg%ﬂmw
McMasterCarr as # 8569K16 and is cut to si and is used to cover the frit
di sc surface outside of the cylinder 566, thus m ni m zes evaporation
fromthe glass frit. The ring outer dianeter and inner dianeter is 7.6 and

6.3 cm resp [ y [ r Ll e f rl g e
about 2 nm | §§§ m‘gnb?%g‘%gq er cri%_érqr'egwerr_g% ' ‘c’{ﬁq %ﬁ%&@%%ﬁ bA \ﬁ_éolﬁgf)éﬁﬁ]dda
(avai | abl e f reserveivBdbeeansistsef # lightywsight 12 am diawstyr/glass disis H06A andced
~on top of Telhgar 5D, SThe! CoVErE06BhEPACKOIBOHE mﬂchrgl%s\tabingomt
cylindrical jacketed fLinneI 'SS&E@nd Tef] Q | 562, to fu tg r aSSJtst in
prevention ofoptagtytheliauid in reseanaly M-epﬂéﬁ tuligge 53 must ingber

di aneter of @:rshtafuinhéaioweam@rfamngbtaiﬁ@,bdm&réadiﬂﬁdmnﬁsﬁn and tiksluced
to fit the f nr}el asl faollows: tkﬁ@Orl IS cut open, the necessary anount
of Oring ma#lﬁi MpIE rpgasyemen| ’l'}?éq%??‘?@ i s glued back 't oget her such
that the Oring contacts the inner wall of the cylindrical jacketed funnel
550 all around i Lohery o | adicat ykin ' a nbly-
shown general | yﬁfh% %Qeﬁgsdé%mﬁmir‘#nﬁ %lﬁfgc%ggt idsa%%#é’“ﬁé@-&%?oﬁ%es a
smal | conf i nipisjopicylindere apparatus; sliscussed belbwg. farehelding: gheotest gareplec,

assenbly 565 1¢N§ias5Srif I502 @/jéamj: 36 aliofy P2 ¢ ﬁﬁk@.ﬁfekim & ddififorat ed
by 568 and, wh 5 : i 1 ght's (nat that fits
"hside pi st olfOBbE NEaRa Bath. vNgrifitp|a S0 T dittedeWSa duBOSh speriieatis
the conbi nfed ga&ir@m téfS-BH?nm&’g@g a&é.ﬂadﬁlbefmtdt':@ﬁﬂit'igV?l'a%thJé.O(@omﬁﬁd JNWYRg
ressure o . ne epen ng on es a e S r .
B aveter. - Tnis #4BUAA3a8E . T PoleY S e shoHED ot e Bl SHTRTP Welted and
gas the at capillary suction heights specified (the glass frit6does widft(%ﬂogg air tod
I "eNnsi ONs.: r r . H : - . cm an a
hei ght of 6. %%E%%%hcg%gﬁgg ?%Tén&gégi Fﬁﬁ??&ﬁéﬁ%%ﬁfﬂéﬁmnsi ons: an

outer diameter that is 0.02 cmless than thé inner diameter of cylinder

566. As shown imsﬁhawa?eé,qhetfﬁ?s;%ds €onhBetedl hbitkPro flal réasAdi0s08 8R! act

the test sanple 1s hQored to prqvige a 5.0 ¢m di anef er .Aabout 1.8 cm deep
Chanber 500 PSSR lALId JESSRia B8, HePERIBC, (AR the PREIHOB. oF Hitepavay

actual dry distopdoek)8t0equired to attain a test sanple confining pressure of
0.2 psi (1.4 kPa). In other words, the total weight of the piston 568 and
any optional weights (not shown in figures);divided by the test sanple's

actual di arrpfbga‘qgﬁmr'\fgsq; islimkf;qgfd_dom;é&mzteagmfa: norg?apt tempera ot ture 0. 2
pPSi 1's attal pagy i5'Wi' enSiire? tHatPthe! fimpératirdof hé ! gidss HETY at'®
cquiibrated A stant tir%rpear;tureeaosft 88°F (31°¢) duflihg the' t%s‘t%Sd&%%LG%re. As is
depicted in Figure 5A, the giass frit 502 is equipped with an inlet port 502A
and outlet port 502B, which make a closed loop with a circulating heat bath
shown generally as 508. (The glass jacketing is not depicted in Figure 5A.
- However, the water introduced to the jacketed glass frit 502 from bath 508
does not contact the test liquid and the test liquid is not circulated. through
the constant temperature bath. The water in the constant temperature bath

circulates through the jacketed walls of the glass frit 502.)

Reservoir 506 and balance 507 are enclosed in a box to minimize
. evaporation of teSt liquid from the balance reservoir and to enhance
balance 'stability during performance of the experiment. This box, shown
generally as 512, has a top and walls, where the top has a hole through
which tubing 511 is inserted.

RECTIFIED SHEET (RULE 91)
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the capillary sorption absorbent capacity neasurenent. A
non-surfactant_treated or incorporated apertured film (14 cmx 14 ¢ not
shown) is usedwioo”@g\(}gezr the glass frit 502 during Capillary Sorpt'|°‘<"3'rfnm’g’°"‘“’9
experinments to mnimze air destablization argund the sanple. Apertures are
| arge enough to prevent condensation from f oPhi ng on the underside of the
filmduring the experinent. Test Sanpl e Preparation The test sanple
can be obtained by punching out a 5.4 cmdi ameter circul ar-shaped structure
froma storage absorbent nenber. Wien the nenber is a conponent of an
absorbent arti cl eThegass friir§dhisnslhown in meorer detalildn Rigureh 6Bt eRigueel 5B isoa t o
testing. Int S ' r ol e [ ' her
conmponent s of ﬁgs%wgﬁépy\n%t o_utt?‘sei 5% ica’n%?@ﬁigwgplgﬁtg@&s_iéﬁ? ﬁé?ﬁpéﬁa
(e.g., densityoutiedipart 582B. spssindicateds thenglass fiibisca35mifritled digm funnal|
properties of Kaifgidneiied s 53 im gofes. Refehtic®td PlyurebB! te oids it .
conponent of an abgo bent art]cl e,ﬁ{“hg test sanp (gei S epar ed ygconb?lni ng

al | the mat eri%9% comprises A cylindrical jackated funneldesignated.as 6§0and @ giass s
represent ati vefripf digee sHoWAer asn §80cst iTHe giRst g6t SOZTPFather cdmprise8 a
diameter circlg raad Joiaton aasam Ib¥h8wnt sorerally gsaékf fwcl&cﬁuc%cnr!] rises cylinder
RECTI FI ED SHEEYINRE/Rissqn y g y as P ylinder g g
The dry wei ght586 ankepistort 568)piwhich. senfiles u]ge ?esmfémplegtshovgpid& agg.egnds
SouPL on b MR e, i "Bibed ! e LB FBe" PSP BIGReR:
clean, dry gl @xcessive eEparatian iof fest liquid from tttetglaaadriig disctﬁQ, aTeflonring
Lo P 4 hage AT oSl i ool s Feton g
§62 is 0.0127 cm thick (available as Sheet stock from McMasterCarr as #
8569K 16 and is cut to size) and is used to cover the frit disc surface outside
of the cylinder 566, and thus minimizes evaporation from the glass frit. The
ring outer diameter and inner diameter is 7.6 and 6.3 cm, respectively. The
inner diameter of the Teflon® ring 562 is about 2 mm less than the outer
diameter of cylinder 566. ‘A Viton® O-ring (a\)ailable from McMasterCarr as
# AS568A-150 and AS568A-151) 564 is placed on top of Teﬂon® ring §62
to seal the space between the inner wall of cylindrical jacketed funnel 550
and Teflon® ring 562, to further assist in prevention of evaporation. If the
O-ring outer diameter exceeds the inner diameter of cylindrical jacketed
funnel 550, the O-ring diameter is reduced to fit the funnel as follows: the
O-ring is cut open, the necessary amount of O-ring material is cut off, and
the O-ring is glued back together such that the O-ring contacts the inner
wall of the cylindrical jécketed funnel §50 all around its periphery. '

As indicated, a cylinder/piston assembly shown generally in Figure 5B
as 565 confines the test sample and provides a small confining pressure to
the test sample §70. Referring to Figure 5C, assembly 565 consists of a
cylinder 566, a cup-like Teflon® piston indicated by 568 and, when
necessary, a weight or weights (not shown) that fits inside piston 568.
(Optional weight will be used when neceésary to adjust the combined
weight of the piston and the optional weight so a confining preSsure of 0.2
psi is attained depending on the test sample’s dry diameter. This is
discussed below.) The cylinder §66 is Lexan® bar stock and has the

RECTIFIED SHEET (RULE 91)



2. Set up the apparatus conponents as shown in Figure 5A, as
di scussed abgve. 3. Place 12 cm dianeter balance liquid reservoir 506.
on the bal an®P 99/47092 507. Place plastic |id 506B over this RSI/BAYR0409

liquid reservoir 506 and a plastic lid over the bal ance box 512
each with small hol es to allow tfB8 glass tubing 511 to fit _
t hrough. Do not allow the glass tubing to touch the |id 506B of

t he bal ance liquid reservoir or a . t abl e bal ance readi wil |
resul’t and IS GRERRNBnE: Ahuiter diameter o5/ Jchy ah mner me@E Bt BR 51 0
is closed toeubandgaIeighhof e nerd. t The Teflon@bpision 568 has thelfolloWwing d

TrED U] \ . ; 20 . ;

o Tow Cest (SImEPaghe, Bpoutsp HEndlel hafi3i0.be il iegsthan the jnner SRS ©

~reservoi r 506f cylinder §86. TAs showadnfrigures5D, the end of thie pistors 568that does! ace.
A 0. ol |

A 0. S0 S conact v et sl R hefol o ot 5.0 om dandPbp bl

enough to rehdéhcardeep shamber58Mio prcaive optignakweights (dictated bt thertesbo cm

QUi o' r eser yanplep actlaP by gRitnetsi) reilied  AltaCB test sample pdrftify oM

glass frit SPPESSHEe ohde2 psi(1.4 k@a oﬂBrPtE‘FBﬁé%gﬁ- @\99@%&%!98@95@1@ pisen

Lg?di' ng Lr gggﬁahén‘t? ?@ebpfibmaldw?ights (noﬁ%ﬁoimil Wﬁg?P%QSdele‘d 59_2#:6 E.estt

opcoc s e-clpsed, t0 NS ubi . es

[ aurd i1 sSamBia sactinf amgtero (ahen dry) sROE, pocSud Bk 4 dorining

?Ere i P?uf 11 I : |e pressure lof 0.2 \psi !sgaﬁameﬂ:, i Cyh?der s_strs_ancr.plstoms'GSt(ainﬂldptlanal :E | : :

the funnel aNSgHIEFERFGalMiErdiad of 810N o dact'dd minutes prior t8'cBhdtBling =" ¥

70 the capililary-sarplion absothant capacity measusements nay -be renoved by
inverting glass frit 502 and allowi ng air bubbles to rise and

escape through the drain of stopcock,509. (Air bubbles_typicall

col Tect on the Adansheactant iisalad of inqorbpited epertured fipd (14 g X 14 cm)

EZ Bng 3 smtal (r;dtrtht@h'd & abed Itot cw?n/\t:Hé é_iaws' fSrIgSGGE during) Gafsitiapd S;dnpﬂm '
and onto : ace of. S | - er ass

frit with t hs"ﬁ%@%&s f‘f ﬁ’ﬁ‘q‘@s% \9{%3}3 @.%‘foa"&b’"d the sg’“"'%r h&?e%ﬁ% a

pi ece of Tygare lamge eqpovghdoigreventcondensationfiomi forming on the underside oft he

test |iquid. tf%]ﬁﬁ?dﬂgﬁ?w&?eﬁ%nﬁa' ance liquid reservoir : 506

and use the other en 0 position the glass frit 502. The test

liquid | evel indicated by the tubing (which is equivalent to the

bal ance liquid reservoir level) is 10 mm bel ow the top of the gl ass
Yest Sample Preparation S :

The test sample can be obtained by punching out a 5.4 cm diameter
circular-shaped structure from a storage absorbent member. 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 materials that constitute the
member such that the combination is representative of the member in
question. The test sample is a 5.4 cm diameter circle and is obtained by
cutting with an arch punch.
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frit disc 560. If this is not the case, either adjust the anount of
l'iquid-i.n the“;§§§£%%’r or reset the zero position on the vertical

slide 501. "Mtach the outlet and inlet ports fromthe tdréiBPQp409
bat h 508 via tubing to the inlet and outlet ports 502A and 502B,
respectively, of the glass frit. Allow the ©8werature of the gl ass

frit disc 560 to cone to 31[err]C. This can be neasured by partially

L ter "0 o SeTnbehcegir o e ok Safie Ti8SH b3y 15 GRS Sy

after i as rea q r :

g o be s te}] at bscbrplﬁbﬂ][ﬁﬁsdrbent dapacity)Gst tthheatndslgtv;]tforr}héwe?ti s?hpla 'peépar?gfu@r}]
uring the travel o Jro o the glass frit. : e

glass frit i sg%?]‘(ﬁ PPS%@%@@'%%W%Q es. Capillary Sorption

Par anet er s The followi ng describes a conmputer programthat will
determ ne how long the glass frit remains at each height. In the
capillary sorpti ram a test sanple is at sone specified

is on a bal ance, such that. a.co ance at the X
known tine interval affitieal §'!ﬂ%{%1t-hé\4¢]’%\&hﬁaﬁ’ém@b&‘2‘ﬁe$ shdhagyertial slide

i nterval) between t hesiicthat #@ gfas¥ffit iaethed cm heightur poses of this
71 method, the test sanple is considered ta be at equilibriumwhen the

flowrate is | ess phaBetupptine appardtuswconiponents assghown @t Figakes5Afas
consecutive tine inte gﬁ%%’e[dé é‘z recogni zed, that for certain material, -
actual equilibriumma e P Zhed when the specified "EQU LI BRI UM

CONSTANT" is reachqd. ' I+ Ritcsaidui | ;

The nunber -of r eadlgh'ggpé!&%'ﬁ%gﬁd%'ﬁhgét%gbﬁe I'S ggle'%??%%?nsﬁgn?g%%%i%?g

sorption menu as " EQH7.BRIags plasticiid S06B.ovanthinhalanesdiquid reserveir §

500. The flow rate cofid anplabfic iacVEr the ballahbe BRP51 2asacts Witht 48l HRs as

"EQUI LI BRI UM CONSTANT" _ TP?% I;ggl | i i))bgomﬁ nst aRt [55 .entered, In units

of grams/sec, rangi ndorlioW teglass; E!ﬂ)g P Mt through. o not allow the glass
fubing to touch the lid 506B of the balance liquid reservoir or an
unstable balance reading will_ result and the measurement cannot
be used. '

20 TLSTLATE 36t Oty e s gt i

4. Stopcock 510 is closed to tubing §04 and opened to glass tubing
6511. Fluid reservoir 8§05, previously filled with test fluid, is
opened to allow test fluid to énter tubing 511, to fill balance fluid
reservoir 506.

5. The glass frit 502 is Ieveled_and secured ih place. Also, ensure
. that the glass frit is dry.

6. Attach the Tygon® tubing 503 to stopcock 509. (The tubing
should be long enough to reach the glass frit 502 at its highest
point of 200 cm with no kinks.) Fill this Tygon® tubing with test
liquid from liquid reservoir 505.

7. Attach the Tygon® tubing 503 fo the level glass frit 502 and then
open stopcock 509 and stopcock 510 leading from fluid reservoir
505 to the glass frit 502.. (Stopcock 510 should be closed to
glass tubing 511.) The test liquid fills the glass frit 502 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 560. Empty the funnel and remove all air bub_bles in the

RECTIFIED SHEET (RULE 91)
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The following is a sinplified exanple of the logic. The table shows the
bal ance reading and Delta Flow cal cul ated for each Tinme Interval

Equi | i bri um W4h9%458%2 3 Equi |l i bri um Constant =. 0015 PCT/IB99/00409

0. 350 ' 0. 250 0. 200

0. 150 0. 000 - 70 o 2 4 6 8
10 _ Time I nterval Time
Balance  Delta  tubing and inside thé'fGh g}.. AYF"bkigpgggc £/'be removed by

1 0.090 vertting glass frit 502 and allowing aig bubbles otpgise and
0.0180 e through thé drain of Stopack 509. (Air Gldbles typically

4 0 270 e(s)ca (%90 roug o e %( |0 2?# y

0. 0050 collec_ on the bottom of the glass frit disc 560.) Relevel the frit

using a small enough level that it will fit inside the jacketed funnel
550 and onto the surface of glass frit disc 560. '

8. Zero the glass frit with the balance liquid reservoir §06. To do
this, take a piece of Tygon® tubing of sufficient length and fill it
with the test liquid. Place one end in the balance liquid reservoir
506 and use the other end to position the glass frit 502. The test
liquid level indicated by the tubing (which is equivalent to the
balance liquid reservoir level) is 10 mm below the top of the glass
frit disc 560. If this is not the case, either adjust the amount of
liquid in the reservoir or reset the zero position on the vertical
slide 501. '

8. Attach the outlet and inlet ports from the temperature bath 508
via tubing to the inlet and outlet ports §502A and 502B,
respectively, of the glass frit. Allow the temperature of the glass

- frit disc 560 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 equilibriu 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 fof 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 abové, 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



6 0. 305 0. 0020 7 0. 312 0. 0014

8 . Q. 316 0. 0008 - | 0. 318

Del ta Table: WO 3947052 1 2 3 4 E‘mlggg&%g
7 Delta? 9999 9999 0.0150 0.015 @4150 0.0050 0.0050 0. 0050
0.0008 O 0008 Delta3 9999 9999 0.0120  0.0120 00120

0. 020 0. 0020 The equilibriumuptake for the above sinplified exanple is
0.318 gram  Hhéthbal |th7e\lté$t s$ampleisc odasiderdd It@rwaﬂequmminum wieée ithe fiow

Libri
STt ake. aafafs Biless than 2 spacified;Baw rete for 7 shaciid, AUFRRN r Gapspeutive
delta; static timminteevalel ttds[réo6gnized; thatkfoe certain anatenqaltacwmilﬁnmm*/

doubl e val e, ﬂ%e regeql?aallf: 1hpOGlediied *EQUILIBRIUN CONSTART™ is

initialize al | reached The time inte etween wagdings isfrsesends) delta tabl e
I ndex = 0; /* initialize where in the table to store the
next delta */ equilibriumreached = O; /[* initialize f|ag

to indicate equilibrfiennmberaf readingsdnthe felia table is $H%°‘ﬁe€I'Béh?)caP'"aW
[* initialize WopptidrP ek afsh'GE(QUllLlemM rSAMPLlES'V R infékimudn  number of

/*_ initialize tJe?ta\s/,ailsL?Od?f vrver\./e\ S '¢ons anclI ec? et} Pnetll'njé'i lc%?:?l%r;/sorpﬁon
menu as 'fEQUlLlBRIUM CONSTANT:'._

The Equilibrium Constant is entered in units of grams/sec, ranging
from 0.0001 to 100.000. l
'-;'-

The following is a simplified example of the logic. The table shows
the balance reading and Delta Flow calculated for each Time Interval. -

Equilibrium Samples = 3

Equilibrium Constant = .0015

0.350
0.300
0.250
- 0.200

0.150 +— _ ,
0.050
0.000 - |

o 2 4 6 8 10

Time Interval

Uptake

ime alance . e
Interval|  Value Flow



while (lequilibriumreached)({ /[* start of | oop for checking
for equilibrium */ next tinme += 5000L; . [ * '

cal cul at e wh¥Q 9%%#70%ke next reading while (clock() < next FFAQRI00409
/* wait until 5 seconds has el asped from pr ey readi ng */

73 value = get bal ance reading () /* read the bal ance
in grans */ delta = fabs(prev value - value) / 5.0; /* cal cul ate
absolute value of flowin lagt S secongg */ (oRe8)_MVal ue = val ue;

/* store current value for nEvf W iYal del ;sﬁu.a%llabl_ e_index] = delta;
/* store current delta valuelin®thé table of deltas *

del ta_tabl e i ndex++; 1 0.099 | ncP-Bht [poi nter to next
position in table */ i f (PerTeZa {abDABsNOEX & urfl sanpl es) /* when
t he nunber of deltas = the npnbgr—pt—§mo5 poegatfabl e_i ndex = O;

[* equilibriumsanples speci p-eg, . :
/* reset the pointer to the Start of PRE tabl ep'oq% S way */

/* the table always containsjthe | st ¥Rocufre anpll es.  */
equi li briunreached = 1; [ o.wmﬂ;g to indicate

equilibriumis reached */ —f-pr—-r-i-v-gm—ek_ t les; i ++)
/[* check all the val ues int:.e..@.el.l.aﬁ?ée_ - I f (deltas[i]>=
equidibriumconstant)/* if apy Val be T of =" hel equi |l i brium const ant
x| ~ equilibriumrepch®d § 00318 | P80 Jhe equlibriumflag to
O (not at equilibrium */ } - - . /* go
back ‘to the start of the loop */ Capillary Sorption Paraneters
Load Description (Confining Pressure): 0.2 psi |oad. Equilibrium
Samples (n): 50 Equi | i bri um Constant:- 0. 0005 g/sec
i . . £
- Delta Table: a
M Time |0 7 y) 317 4 ] 5 51 7 1 8 )

eftaT | 9999[0.0780] U.0T80| 0.0780[ 0.0090] 0.0050] 0.0050] U.0074 U00T4] 00074}
el [ 999%] 9999 0.0150 0.01'5'(5"0':0'1'50'}"0?0'0'50"'070'0'50_@0'0'50[ 0.0008 0.0008}
eff 9988 9999 9998} 0.0720] 0.0720] 0.0720] 0.0020 0.0020] 0.0020 0.0004;

The equilibrium uptake for the above simplified example is 0.318 g}am.

The following is the code in C languageéused to determine eqi:ilibrium
uptake:

/* takedata.c */
int take data(int equil_samples,doubie equiIibrium_conétant)

{ .

double delta; .
-static double deltas[500}; /* table to store up to 500 deltas */
double value; :

double prev_value;

clock_t next_time;

int i;
for (i=0; i<equil samples; i++) .
deltas[il = 9999.; /* initialize all values in the delta
table to 9999. gms/sec */ - )
delta_table_index = 0; /* initialize where in the table to store
. the next delta */ :
equilibrium_reached = 0; : /* initialize flag to indicate equilibrium
has not been reached */
next_time = clock(); ) /* initialize when to take the next
reading */
prev _xeading = 0.; /* initialize the value of the previous
reading from the balance */
while (lequilibrium_reached) { /* start of loop for checking for
equilibrium */ .
/ next_time += 5000L; . /* calculate when to take next reading
*
" while (clock() < next_time); /* wait until 5 seconds has elasped

from prev reading */



Setup Height Value: 100 cm Fi nish Height Value: 0 cm
Hydrostatic Head Paraneters: 200, 180, 160, 140, 120, 100, 90, 8P0

70, 60, 50, 45WAYPY4I892 30 25 20, 15, | CT/IB99/00409
10, 5 and 0 cm The capillaryygorption procedure is
conducted wusing all the hei ghts specified above, in the order
stated, for the nmeasurenent. of capillary sorption absorbent
capacity. Even i {alué =i ger gb@Bneecthating() ; dét e¢adi the beayiel inag'tgmssofr Pt i on
absorbent capagi Py AL, P HEFVFCUEaT vaiue) / 5:00 4] ghuappargolute yate opyiov the
entire series ofevapdrosdlae:i ¢ head /* peraezentsvaigestor [yextc inepl et ed
in the order SpegififgieAbiiouehAl aerea; /4 Be3€ ARkl Ndabratbalud B thel N

performance ofea| f’{i(ﬁ‘;ﬂi;’:'ﬁﬁ; +s:orpt i on test /v incrementOpdSAEN A1 E cgogui!:@ry
sorption isothgrdie Hr atest sample, the SreBent di scl osur e
describes the st&f dfpdtmnbabde frdst ~mefpjdrgmmlps) /¢ vhen the gpmber Bf delfied r the

absor bent properti egeled t&peandek @do;hei ght s of 20@quilibBium samples specik®d, /50, 35
and 0 cm the table. This way /* xeset the poiwr t@af'ﬁf ﬂ:a{ﬂ: ff .

. */ - . S
Sorption Procedure 1) Fol I ow the experi mental /sebeaipebpr siwausostaif) thebleet Sur e

t he tenperat ur® mﬁbmﬁlx§cﬁﬁ1=qu water is cizk Gl @el 185 to addisREgh the
glass frit 502q&ftbriunats iehexe?ll*ass frit disc 560 tegr]g?rg;teuvrag S ene 310 r1C.

3) Position glas&% 1P 502°% &'t ei°gis en st OpCoCKS 509

m&lcti.on hei"gh
and 510 to connect 40 Sedtap il {-=Cmilippp_careaptll adt ey raed & reTer YoFe 506.
(St opcock 510 “FE CT0S ciquiidbdiingkiached0S €y VOi I 5065}t Gleamsribiini £5@%0i 6 tnot

equi librated PHEFIONTILES. 4) Input the above caRk! dodiy $SQLRIE QD 100p +/
paraneters intjo the conputer. 5) O ose stopcocks 509 and 510. 6) Move gl ass
frit -502 to the set up height, 100 cm 7) Place Teflon[err] ring 562 on
surface of glass frit disc 560. Put Oring 564 on Teflon[err] ring.

Pl ace pre-hea BN S8tionParaphsieps ri cal Iy on the Teflon[err] ring.
Pl ace test sanple ncentric LN | i nder,. D@6 Q glass frit disc
560. Place piston ﬁ%@f BsChbfion (opNapbo PiasPur, 02 nslloag, 71700 1ol bt
are placed into pi SEquilibhamSamphss (n)f 50equired. 8) Cover the glass frit
502 with apertured &[4 . a agding at this point establishes
the zero or tare re é'l"ﬂ%r"g%'o‘;'[gﬁ/?)@gﬁt Pgé%qf’ggisye?rit 502 to 200 cm
: : Setup Height Value: 100 em

Finish Height Value: 0 cm

Hydrostatic Head Parameters: 200, 180, 160, 140, 120, 100, 90, 80,

S 70, 60, 50, 45, 40, 35, 30, 25, 20, 15,
10, 5and 0 cm.

The capillary sorption procedure is conducted using all the
heights specified above, in the order stated, for the measurement
of capillary sorption absorbent capacity. Even if it is desired to
determine capillary sorption absorbent capacity at a particular
height (e.9., 35 cm), the entire series of hydrostatic head
parameters must be completed in the order speciﬂed.'Althdugh 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. '



11) Open stopcocks 509 and 510 (stopcock 510 is closed to fluid reservoir
505) and begi n bal ance and tine readi ngs. G ass Frit Correction (blank .
correct upt al¥Q99/470935i nce the glass frit disc 560 is a porous sPETERIH08409
the glass frit (502) capillary sorption abszaption upt ake (bl ank correct
upt ake) nust be determ ned and subtracted t06™"get the true test sanple
capillary sorption absorption uptake. The glass frit correction is

performed for L sed. Run the capillary sorption

procedure as g Q Slel cﬁ?ﬁféééduré W thout test sanple, to obtain the

Bl ank Upt ak; ' i fied height equals the
P ‘%)9 FollblAth@! isstimbhial sdtupprdtediifs. s

e
Blank Tinme (s .
~Evapor at i on Lz)tsmmg rsﬁﬁ%;ttﬁeé é?mpé}am%febésthesgb ﬁ?s?ﬁ;éﬁ% Sﬁatetrfiggcgmealﬁﬁq e
zero an et it _equili . _
st opcocks 509 aﬁ'?f%é'gb glasg frit 502 qr@h@@ﬁg%ﬁass\;&)gfsc 860: pmpesawre i
st opcocks 509 add°610. 3) Place Teflon[err] ring 562 on surface of glass

frit disc 560. Put Oring 564 on Teflon[err] ring. Place pre-heated
cyl i nder 566 XoRosition glassyfrit 502 at200en siiction dieight. iOpen Btopecogkss50 568

cpen st opeocks a3 SHG ppnnect Y Hit¥od Wit 8. aidRge jobld. foservoir 508
bal ance readi ng(Stepcocke510ris3 chsedute . liquid| resencir $85) e Glass friEv&Qdrisit i on

(grhr) as foll owguilibrated for 30PRirites, readi ng.at 1 hr - bal ance reading at
3.5 hr] /2.5 hr Even after taking all the above precautions, sone

evaporative Igsmwﬁtlthetabbvrecépma;?aéc%rrtiéhmﬁéhetérﬁ ISt the dophptaet.n the test
ea

sanple and the frit correction. Y, the; sanpl e evaporation is neasured
for each new5) Olssebtoptogks B0 and 5302. :

6) Move glass frit 502 to the set up height, 100 cm.

'7) Place Teflon® ring 562 on surface of{glass'frit disc 560. Put O-ring 564
on Teflon® ring. Place pre-heated 5cy|inder' 5§66 concentrically on the
Teflon® ring. Place test sample 570 concentrically in cylinder 566 on
glass frit disc §60. Place piston 568 into cylinder §66. Additional
confining weights are placed into piston chamber §90, if required.

8) Cover the glass frit 502 with apertured film.
9) The balance reading at this point establishes the zero or tare reading.
10) Move the glass frit 502 to 200 cm.

11) Open stopcocks 509 and 510 (stopéock 510 is closed to fluid reservoir
505) and begin balance and time readings.

Glass Frit Correction (blank correct uptake)

Since the glass frit disc 560 is a'poro'us. structure, the glass frit (502)
capillary sorption absorption uptake (blank correct uptake) must be
determined and subtracted to get the true test sample capillary sorption
absorption uptake. The glass fiit correction is performed for each new
glass frit used. Run the capillary sorption procedure as described above,
except without test sample, to obtain the Biank Uptake (g). The elapsed
time at each specified height equals the Blank Time (s).



Cl eani ng t he Equi pnent New Tygon tubing 503 is used when a gl'ass frit

502 is. neV\Ay ed @ ass tubing 504 and 511, fluid reservoi o0
bal ance 1i qui éyfgé@hrvm r 506 are cleaned with 50% C orox Bl each rri§9

distilled water, followed by distilled watetgrinse, if mcrobial
contanination is visible. a. Cleaning after each experinent At the
end of each experinent (after the test sanple has been renoved), the gl ass
frit is forward flushed (i.e., test liquid is introduced into the bottom of
the glass frit) with 250 m test liquid fromliquid reservoir 505 to renove

resi dual testEvaparatiohlosst@errgttirs frit di sc pores. Wth stopcocks 509 and
510 open to liquid reservoir 505 and closed to balance liquid reservoir
506, ‘the gl ass fl}i Move thenglasd frit 502 tos 2hemnoabove aene @ndblatdt equilibrate at

76 down and is ri t
acetone and test I%ﬂngﬁg gtllnYHJth ; B?ﬁfgﬁgp?{’ﬁg %?%I?SHP@%FH
must be tilted upsﬁocl@sémfﬁﬂﬁ)rl nse fluid is squirted onto the test sanple

contacting surface_ of the ss_frit di After rinsing, the glass frit is
forward flushed2 Slase:siop ﬁ&fv\ﬁpﬁ ansh519. test liquid (synthetic urine).

Fi n?I I yI, Ejhe gl %§|\B ri tT?ﬁRj‘@ nst gbkeéjn ég r&rﬂuggsr 55 n&eggsé r IF;utS(Slrf ace
is levele i rirt
performance nust bb64non Tefleri@afingr Elade pﬁé-heated) cylinder 866 wnbe‘rnricai h
newy installed gl Sth t}l S tln i %ré 50
m of test liquid 38 nt&' f g§ 8?

(wi thout Tefl on[ eraperftunegl film on@amﬁﬂtﬂﬂi cyli nder/ pi st on corrponent s) The
time it takes for the test fluid level to drop to 5 nmabove the glass frit

di sc surface i s4) cOpencstoppopks 599 and I%‘Eﬂu(ﬁ'@sﬁdsﬁo resepeeir H0Mand reeord

tine exceeds 4.5 npaghes: reaGln P%ﬂ@%ﬁlé'ﬁ?“?o@ hours?er | CdicufdteY . Sérﬁg
nmonitoring frit pecrfornmance, 3?396) hhe glass frits are cl eaned thoroughly
to prevent cloggi n% aperRticRJa/hr) A§foleWSyi sti | 1 ed water, acetone, 50% -

Gt orox Bl eachl err] " jghsd LA g Fhr { bRArREREdH 45 hy 924D

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 evaporatlon is measured for each newly
installed glass frit 502. 3

Cleanmg the Equipment

New Tygon® tubmg 503 is used when a glass frit 502 is newly installed.

" Class tubing 504 and 511, fluid reservoir 505, and balance liquid reservoir

506 are cleaned with 50% Clorox Bleach® in distilled water, foliowed by
distilled water rinse, if microbial contamination is visible.

a. Cleaning after each experiment

- At the end of each experiment (after the test sample has been
‘removed), the glass frit is forward flushed (i.e., test liquid is introduced into
the bottom of the glass frit) with 250 ml test liquid from liquid reservoir 505
to remove residual test sample from the glass frit disc pores. With
stopcocks 509 and 510 open to liquid reservoir 505 and closed to balance
liquid reservoir 506, the glass frit is removed from its holder, turned upside



and test liquid. Cleaning involves renoving the glass frit fromthe hol der
and disconnecting all tubing. The glass frit is forward flushed

rinse I'i qui Q2947 duced into the bottom of the glass frit) VECILWBPWQO‘WPl t

upsi de down with the appropriate fI ui ds and7§rmunts in the foll ow ng order:
1. 250 m distilled water. . 100 m "dcet one. 3. 250 m
distilled water. 4. 100 mi 50 50 Clorox[err]/distilled water

3‘;' ution. dolwr?ana 39 nﬂlse&' gi&'ﬁrlétgwﬂlstfg’?lég liguid, rf Ilwgﬁ iﬁfé% W abtdhd:

per f or mance i §f\¢ﬁ test hqwﬁe(syetheélcuurme)a Rering unamg. fitonust badilteden
nOt rgsl duef | S upRRRY B%Wrﬁaﬁa ﬁﬁﬁé Gflmc]fsisw dmé’d %‘nté%&afe%a éém@f pfa Oﬁg
not be perforned suc

The corrgut er §§'gf§€? ‘{tgﬁ ﬁﬁsof\'}'? Hl,sca *\t BF'E‘S'BSn&\%Q'?ﬁﬁ%@‘ 'stfﬁBN%%ﬂW'éﬁC!/a
suction hei ghisecond thmé with,250'thl tést Imﬁdik?/nﬂﬁetw aﬂﬁeb)atlflﬁaﬂiﬂ ﬁﬁ?ghg\ﬁgﬁtc'ﬁ .
hei ght. From ctyaon.abso nt capacity,

cor?ect ed for%@?ﬁ@h@“#&%’@%ﬁ@ﬁﬁﬁﬂﬁa&%ﬂ% ?‘gn | oss, can be :
cal cul ated. Al so, based on the capillary suction absorbent capacity at 0
cm the capillary absorpt i on effi ciency can be calculated at the specified"

hei ghts. I n agdi tj bR erﬂrﬁ%&e"e Upt ake rate at 200 cmis

cal cul at ed. =] I ‘ ( Cank

Blank T * S p an
ank Time(s)* Sgake fia e!r&n‘ndifcb must- b& Q?ﬁc')tr@éeé\ t ggpag% cﬂ%gx

ggtrg:(g( %) né( S%?gg%%g%n Eact\ I arly lr%tgileé) glass frit, with the glq;,gt §ggypat
0 cm position. 50 kil of tesﬂtqwd a@b@ﬁﬁécﬂbnto the leveled glass frit disc
§ﬁﬁ3cg ((gl}thout Teflon® ring, O-ring and the cylinder/piston components).
The time it takes for the test fluid level to drop to 5 mm above the glass frit

. disc surface is recorded. A periodic cleaning must be perforrhed if this time
exceeds 4.5 minutes.

Dr Wi ght of

c. Periodic cleaning
| Periodically, (see monitoring frit performance, above) the glass frits are
cleaned thoroughly to prei'rent'clo'gging; 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 amountsin the following order:

1.250 mi distilled water.

2. 100 ml acetone.

3. 250 ml distilled water. |

4. 100 mi 50:50 Clorox®/distilled water solution.
5. 250 mi distilled water.

6. 250 ml test fluid.



Initial Effective Uptake Rate at 200 cm ("I EUR") | | EUR (g/g/hr) =
CSAC at- 200" w4 doekr6bh Sanple Tinme at 200 cm ¢&}/1B99/00409
Reporti ng A m ni mum of two neasurenents should be taken for each sanple
and t he uptake averaged at each height to cafculate Capillary Sorption
Absorbent Capacity (CSAC) for a given absorbent nenber or a given high
surface area materi al . 78

Wth these data, tThe clagning pveceduraeds satisfactorywien glass frit perforgrangs isl ary

Sor ption Des il ' ; [ t ' Wassie figl LS
capacity at y@rﬁh?ﬁe‘;séggn A?C:érm? §§ efﬁp\ég):?é\r dlen cm q':o_ 'e%;fgqe‘,e S
Capi | | ary Sorghsesvablgen the glassdriyhisc.sutfacen It eleaping-can natke peeformed

y %of its cafpeeb¥fiy, heohit fust bedfepldadd.0) . (CSAH y) expressed in cm -
The Capillary Sorptioh Absorbent Capacity at a.certain height z (CSAC z)
expressed in units of g {of fluid} / g { of material}; especially at the
hei ght zero (CSAC 0), and at heights of 35cm 40cm etc - The

Capi | | ary Sor@alcalatidasor pti on Efficiency at a certain height z (CSAE z)
expressed in % which is the.ratio of the values for CSAC 0 and CSAC z.
I f two material sThe computendsi set wphtoaprovidefa repotictongistingl ofitheccapilianyi on -

/ d. - b - . . H . 1 i »
ety t AuRACheRt e, "inaC SR the difaks of Bfas 4k fedth 5Peified
second mat er i hgightin Fsemythis datacthe sapillaey suckion ahsorkent capacity,rwhich is

'[ngelts'ta r ihgls' bel:h evéggnfadri ngiﬁgﬁi t“?%égétsﬁggfﬁbés?%%%°mﬁ%g?§as 'tsban;rsgan "
readi |y be ap‘fﬁq?‘é'a{q‘g gﬁ?ﬁ aggd A ie: capillany, ,%H@.‘m absofﬁ%’%@%’&%‘a{ﬂhb Muge

Capaci ty testtheecaplilasy t dssdiptiongefficiéndyl ugm be calculated at the specified
heights. In addition, the initial effective uptake rate at 200 cm is calculated.

Blank Correct Uptake

Blank Time(s)*Sample Evap.(g / hr)
3600(s / hr)

Blank Correct Uptake (g) = Blank Uptake(g) -

Capillary Suction Absorbent Capacity (“CSAC")

. Senple Tire (5) * Sanple Evap. (g/ o)
CAC@/D = el 360s/1x
Dry Weight of Sanple(g)

— Blark Comrect Uptzke(g)

Initial Effective Uptake Rate at 200 cm (YIEUR")

" IEUR (glg/hr) = CSAC at 200 cm (g/q)
. Sample Time at 200 cm (s)

Reporting :

A minimum of two measurements should be taken for each sampie and the
uptake averaged at each height to calculate Capillary Sorption Absorbent
Capacity (CSAC) for a given absorbent member or a given high surface area
material. '



Capacity values, which are a neasure of the retention of liquids in the
absorbent mat eri al s. The absorbent material is pl aced within a
"teabag", i NI a 0. 9% by wei ght sodi um chl oride sol uti onPFSme“”

m nutes, and then centrifuged for 3 mnutes._The ratio of the retained
liquid weight to the initial weight of the d?§/ material is the absorptive
capacity of the absorbent material. Two litres of 0.9% by wei ght sodi um

50 om x5 cm D e B e HeBSRERR VAL RS R B catltEy o e 2 oM
Z?om Teekagﬁet?ﬁbag pouch has dinmensions 6.5 cmx 6.5 cm an::l I's avai Igabl e
standard kit chen ﬁfé;g%#’ %rgg S {Iﬁﬁ s(ﬁ@ﬁg@%ﬁhi%%%%n%gawh réleased
Krups, Germany). X% of itsirapasity &) 4 endhen ot GRA Qg»e(’qﬁmjl @&xnrﬁgsw tncm;
partially, and is then wei ghed. About 0:200g of the sanple of the absorbent

terial, t t / 00 th
Leabag i 5 therl cITISGARIBRY SarBtion Absarptdn HeloRt S hick tneDaleri 1tbs alisorped
An enpty teabag i\p"/ﬁeﬁ@dapacitwabﬂcm(lae.tbfa(DSAC 0), (C8AH yrerpressediagcmnd

the bl ank teabag are then laid on the surface of the saline solution, and
subrerged for about 5 seconds using a spatula to allow conplete wetting

(the teabags wil IThe &aplllarytSQrpmnf AbsothenthGapacity @t = icerfaim haghtaze(QSNa z)
conpletely wettedy grg%fe itd of t(?f}ﬂﬁ@?'l?&@@hﬁ%féﬂaq ;g8 e'ﬁfél@ Cftziﬂerﬂé? 2ero

soaking tine the s enov fromt
sal i ne sol ution, (Qﬁr;&o ﬁ% Q'Qﬁﬁm sch 772 NzZKO96 or
equi val ent centri fuge (230 nm di aneter),. so that each bag sti cks to t he

outer wall of th ri.f u basket ., The.cen uge dis,cl th
Contri e 16 o1 TS Rarilat SePtoB ALFABBRCE RIS & dendindisint 2 GRaE 2)
the centrifuge haxpressedina¥, whiek lsathdratm)oftblewateesrfme@sm Stand ESAQ\EL er

3 mnutes, the centrifuge is stopped. The sanpl e teabag and the bl ank

teabag are renoved and wei ghed separately
If two materials are combined (such as the first being used as acquisition /

distribution material, and the second being used as liquid storage material), the
CSAC value (and hence the respective CSAE value) of the second material can
be determined for the CSDH x value of the first material . '

Teaba Centnfu e Capacity Test (TCC test
Whilst the TCC test has been developed specifically for superabsorbent
materials, it can readily be applied to other absorbent materials.

The Teabag Centrifuge Capacity test. measures the Teabag Centrifuge
Capacity values, which are a measure of the retention of liquids in the absorbent
materials. '

 The absorbent material is placed within a "teabag", immersed in a 0.9% by
weight sodium chloride solution for 20 minutes, and then centrifuged for 3
minutes. The ratio of the retained liquid weight to the initial weight.of the dry
material is the absorptive capacity of the absorbent material.

Two litres of 0.8% by weight sodium chloride in distilled water is poured into a
tray having dimensions 24 cm x 30 cm x 5 cm. The llqwd filling height should be
about 3 cm. :



The Teabag Centrifuge Capacity (TCC) for the sanple of absorbent materi al

i s calcul at eqvgg Ifﬁg%om: TCC = [(sanpl e teabag wei ght aft g&r/iB99/00409
centrifuging) - ”) k teabag wei ght after centrifuging) - (dry absorbent

material weight)] [err] (dry absorbent materigal weight). Al so,
specific parts of the structures or the total absorbent articles can be
nmeasured, such as "sectional" cut outs, i.e. looking at parts of the
structure or the total article, whereby the cutting is done across the full
width of the artigle, at . . : 3 0.
determ ned point éﬁl?f tqqp@q BR&FPJE%SF"‘SQ?'S"&G-? h%m@)f t"'.-§|°e"." ?Q\d ;')sar.atvlag%?%r from
t he defi niti oTeskahhe ihcDusseldodgGermany. dhecpouchi isibeat sgalable with a standard
determ ne the; c i CaR2HhbY UZABUPACKR bPLUSS drém  Krups,
determne a " ggf'gﬁcgfoéasggt &%g(i . €. hPhgeg%E(té'g(cifvcapagﬁy contained in a P
unit area of 1G@MaWOific region of the article. Depending on the size of
the unit area (preferably 2 cmby 2 cm the defines how nuch averaging is

taki n I - t lly, th I t h ' .the | ' ARE
beour PU'L mat o e eRea-in 2pBned by capsyiy Grting Badtaeaed & eteioeg
Ut ih'rrgt ehDesi FRborit®.20€g @gﬂhéistamplé ofrthetabsdrbent matenidlcaceuratelpaveighed to +/-
nmet hods have roposed., . t he 0 :
't i's assuned O.0HEE: BhBaEed; the eads 1A IEad ls jHkh BoSeA ith H RBat Seler.
of the ulti maFhistis cdiled: thenganiplé deabag: A emyityiteabag dscsraled and used as a’
material . For B%ﬁ?e i ndi vi dual conponents, various well established

€

t echni ques can ‘applied as long as these are applied-consistently
t hroughout the conparison. For exanple, the Tea Bag Centrifuge Capacity as

devgl ]gped ang \geghe?&hﬁml%%@a%h thﬁhléﬂiléhﬁ@%élﬁa‘g aps there laid (e surfade of the
e o oD e Buiiborsahe aberded Yar SbAFL 5 SEiAP UL 2 ppandd 6 it
capacity can lomplete wetting i(thentéabiagsywillfladtaretheasudace iofi the/sgjingi saiutien but
ded cat ed {undiEdRan ceyERl eth Thé tfer is standdimRieg. < "01 19 2
acqui si tion | ayerAftama0iminutex soakingetime: thessampleteahadcand the ylglﬂﬁteaaba_g are
removed from the saline solution, and placed in a Bauknecht WS130, Bosch 772
NZK096 or equivalent centrifuge (230 mm diameter), so that each bag sticks to '
the outer wall of the centrifuge basket. The centrifuge lid is closed, the centrifuge
is started, and the spéed increased quickly to 1,400 rpm. Once the centrifuge
" has been stabilised at 1,400 rpm the timer is started. After 3 minutes, the
centrifuge is stopped.

The sample teabag and the blank teabag are removed and weighed
separately.

The Teabag Centrifuge Capacity (TCC) for the sample of absorbent material
is calculated as follows: h

TCC = [(sample téabag weight after cen‘irifuging)'- (blank teabag weight after
centrifuging) - (dry absorbent material weight)] + (dry absorbent material weight).

Also, specific parts of the structures or the total absorbent articles can be
measured, such as "sectional” cut outs, i.e. looking at parts of the stmcture or the
total article, whereby the cutting is done across the full width of the article at



be negl ected, either as such materials do in fact have only very | ow
capacity val ues conpared to the dedicated ultimate fluid storage materi als,-
or as such WMRW478%5 are intended to not be |oaded with fluid, FaHPPRO
shoul d release their fluid to the other ultai mate storage materials.
Density/caliper/basis weight neasurenent A Qpeci men of a defined area such
as by cutting with a sanple cutter is weighed to at least 0.1 % accuracy. .

cal | ) | ol ' .
Cost " area of SRHHE ad.”Eé@ifé?ﬁ}%@@pﬂﬁﬁagSaé’fegﬁf‘%%?" Sy the d8finBn
in g/ne, cal Phthe torpicksegionhasdessribpdsalvenaliows da detersmipe dbaserajch region
oL ai meo PRy DG cuESlts CaR bERRG o defLrfing o basis capaciy’ (Le. the
Pesor pti on PTG B apASY QtARES ANt Sesd 6F HiR ABPUAE TeBieR. PEtje article.
ggr/t he{ ha;/! D@pélr(\HIrq;de theslmbﬂh‘té ynit aé@é_ (;irewfabt wz;w byr2 dsrﬁ)Lg@deﬁwbl show
% saturati . . C ed | 3 |
| ess than abﬁ&ch%%'nan!? F%ﬁiﬁﬁaﬁ%@%)&ﬁ@%ﬂg’ \’g?uggaﬁéa#hgo?'égt #ﬁﬁ fess
about 1 Dar cayetaging will becurk(50) has a val ue, which is nore than about
14% of k(100). 2. Fluid handling nenber according to claim1l1, wherein the -

member has a . k(100) value of nore -than about 2 Darcy. 3. Fluid
handl i ng menbiimate-Storage Gapadity m 1, wherejn the nenber has a k(100)

val ue of nor et fRBradtasidéleRRineor edaluble!'tid DRtifkic DeSHASrages Capatily bPan
claim1l, V\:herﬁl n,th rreﬂ‘oer has a ﬁ{ql%ol’% vah‘ue of nore, than about”™ 100
Darcy. 5. Ff ?‘a"br?éﬁ@m S ?rﬂh‘ﬂi?era‘?,fdﬁﬁ Ve NGERPrOPOSER 1 to 4, wherein
t he menber has a k(50) value of .nore than about 18 % of k(100). 6.
Fl ui-d handl i ng r ' t o clal (Y - L
K(50) value of Woithe; cOREH drihel BrledhtIenhiBR § W& Sy Ghal e Sutimate
accor di ng t oStorags Gapagity of antaréiclecispthe mip of the ultimate absorbent capacities of
the individual elements or material. For __t;hese individual components, various well
established techniques can be applied as long as these are applied consistently
throughout the comparison. For example, the Tea Bag Centrifuge Capacity as
developed and well established for superabsorbent polymers (SAP) can be used
for such SAP materials, but also for others (see above).

o

* Once the capacities for the indivi_dixal materials are known, the total article -
capacity can be calculated by multiplying these values (in ml/g) with the weight of
the material used in the article.

For materials having a dedicated f\inctipnality other than ultimate storage of
fluids - such as acquisition layers and the like - the ultimate storage capacity can
be neglected, either as such materials do in fact have only very low capacity
values compared to the dedicated ultimate fluid storage materials, or as such
materials are intended to not be loaded with fluid, and thus should release their

fluid to the other ultimate storage materials. |

| Density/caliper/basis weight measurement _
A specimen of a defined area such as by cutting with a sample cutter is weighed

to at least 0.1% accuracy. Caliper is measured under an applied pressure of 550
Pa (0.08 psi) for an test area of 50 mm diameter. Basis weight as weight per unit .
area expressed in g/m2, caliper expressed in mm @ 550 Pa pressure, and
density expressed in g/em3 can be readily' calculated.



k(50) value of nore than about 35 % of k(100). 8. Fluid handling nenber

accordi.ng tOpayyoPlgoL! @aims 1 to 7, wherein the menber has a PCT/IB99/00409
perneability at 30 % of its saturation k(30) which is nore than about
3.5% of k(100). 9. Fluid handling nmenber acB8brding to claim8, wherein the
menber has a k(30) value, which is nore than about 5% of k(100). 10.

Fl uid handling nenber according to claim9, wherein the nenber has a
k(30) value, which is nore than about 10% of k(100). '
82 11. F “i(ﬂahﬁgdl i ng menber according to any of clains 1 to 10, wherein

th nb CSDH, 50 val f | baut 100 L 0

handl | g nenbé dluisk bATIng Meraber navingia CaPary Samina Feierpdén Heidhitat s0%

v?l ue gfz Iaﬁs theufttab aEﬁy@ﬁO crha:eughuwsmso) rfgﬂhenhavnr@cﬁdiqdidggem%bnhy .
aim erein an .- abou

gm 14. Fluid hétd ngg pﬁﬁgsp%agﬁgé_qg /f’ %ltb%ct)lrgét(k@besor ption

Hei ght ( CSDH E:ﬂ-)arauierized ihdhahg a liquid permeabiltiy at 100% saturation

k(100 d at 50%
K2R, 209,31 o0%he, 8BH 58 Yallik 1sfe3@hhan atidif 50 &, &AM ihthalR(100) hals d'délue
per meabi ity k( 10mf)mate thm’%b@tlm Larey, a@é inthatik¢a0 ))ha%ﬁr\@ Pﬁa‘Nh!?S‘dﬁth'e than

Darcy, and in th ﬂg% gpopability at 50% of its saturation k(50)
which is m)reaét about kﬁmyggf k(100), andin that it has a flux at 15

cm w cki ng - hei ght of at least 0.045 g/cnR/see in the Vertical W cking
Test as descrig@edriuid haneilin méﬁ'lbé\r hcoordimgtol claimnt radrereirc thelimegmber has a

claim 14, haV| ng ht of at |east 0.06
g/ cn2/ sec. Al?(f"bbbjaaﬁ?n '?‘Hée %ﬁ@ﬁhgggﬁcﬁg to claim 14, having a
flux at 15 cm ~wicking height of at least 0.1 g/cnR/sec.
3. Fiuid handling member accordlng to claim 1, wherein the member has a
k(100) value of more than about 8 Darcy.

4. Fluid haﬁdling member according to claim 1, wherein the member has a
k(100) value of more than about 100 Darcy.

5. Fluid handling member according to any of claims 1 fo 4, wherein the
member has a k(50) value of more than about 18 % of k(100).

8. Fluid handling member according to claim 5, wherein the member has a
k(50) value of more than about 25 % of k(100).

7. Fluid handling member according to claim 6, Wherein the member_has a
k(50) value of more than about 35 % of k(100). '

8. Fluid handling merhber according to any of claims 1 to 7, wherein the
member has a permeability at 30 % of its saturation k(30) which is more than

about 3.5% of k(100).

9. Fluid handling member according to daim 8, wherein the member has a |
k(30) value, which is more than about 5% _of k(100).. '

10. Fiuid handling member according to claim 9, wherein the member has a
k(30) value, which is more than about 10% of k(100).
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17. Fluid handling nenber according to claim 14, wherein the nenber has a
k(100) val ue of nore than about 2 Darcy. 18. Fluid handllng

according t oW W44, wherein the nenber has a k(100) val u@}ﬁP”mMM
than about 8 Darcy. 19. Fluid handling nmegher according to claim 14,
wherein the nmenber has a k(100) val ue nore than about 100 Darcy.
83 20. Fluid handling nenber according to any of clainms 14 - 19, wherein
t he menber has a k(50) val ue of nore than about 18 % of k(100). 21.

Fl uid handling nmenber according to claim 20 mhereln the nmenber. ha

k(50) val ue dft. fiuid haaﬂltmgadnen@sr%@orwmof» any2of claimisg 1htthda :n‘gﬁﬁméhe
according to cl gﬁr@@rhﬁﬁ@d smﬂbema@eﬂéss&han abolt 30D cmal ue of rnore than

about 35 % of k 23. Fluid handling nmenber according to any of clains
14 - 22, wherein the menber has a perneability at 30 %of its saturation
k(30) which i12, P handling nesmbér acbépdiig k6 1kim 1124vhéiein dhéanehibeg has a

e mor e than. abuDEbaG A ERiJR8E Bidh BB EEREY T “renber according to -
cl ?/i rr}z\;,(\fgg; ein the nmenber has a k(30) value, which is nore-than about
25, wher ei {1 Fid hialifing fEinbB gEEGRffg RIS 19, iheBin the Bier Has 2
27. Flui d handl iG3DhES® yalugceidess than abawbdem:| ai ms 14 - 26 wherein the
menber has a CSDH 50 val ue of |ess than about 75 cm 28. Fluid handling
i 50" o ud Ui BeaHeruving & Caplisy ServHan PesaPlioh EisioRt (CsoH
according to an)50)ffuﬁh6r hadngd Iimndlparmeabﬂw #h¢00% saturation k(100) and at 50%

saturation (k(50), o

characterized in that |

‘it has a CSDH 50 value of less than about 160 cm, and in that it has a

'permeablhty k(100) at 100% saturation has a value of more than about 1

Darcy, and in that it has a permeability at 50% of its saturation k(50) which is

more than about 14% of k(100), and in that it has a flux at 15 cm wicking

height of at least 0.045 g/cm?/sec in the Vertical chmg Test as described

herein. : :

15. A fluid handling member acbording to claim 14, having a flux at 15 cm
wicking height of at least 0.06 g/cm?sec.

16. A fluid handling member according to claim 14, having a flux at 15 cm
wicking height of at least 0.1 g/cm®/sec. '

17. Fluid handling member according to claim 14, wherein the member has a
k(100) value of more than about 2 Darcy. '

18. Fldid handling member according to claim 14, wherein 'the member has a
k(100) value of more than about.8 Darcy.

19. Fluid handling member accordlng to claim 14, wherein the member has a
k(100) value of more than about 100 Darcy.
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characterized in that it conprises a hydrophilic, flexible polyneric foam
struct-ure ofwbmRbas@ennected open-cells. 30.. Fluid handl i ng nmendernB9s/00409

according to claim?29, further characterized in that it expands upon
wetting.. 31. Fluid handling nmenber accordd®g to claim?29, whereby it
re-col | apses upon loosing |iquid.

84 32. Fluid handling nenber according to any of claims 29 to 31 having
a capi | | ary - 20.dduidapapdiing snembert agconding tto adayitof1elaims 143- 19, wherein the

handl  ng meber AREH 1R, 4 REM) e O BGTB tRanigholf 184 GaA00) e

absorbent capacity of at | eaSt “about 1 sorbent” article
conprising a Fluid handling nenber according to any of t he preceding

clai ms, addi t2QrFUid haAdlg Thémber fadodrdingate @leimnoR2eg wWHetgirPthé Imémber has a
communi cati on Wl-tg )sal d Fl.uid ndl Iﬁ ‘gfg‘g/er Absorbent article
accordi ng cl ai mK§20) Yallgfme na éu 298 K(10Qecond liquid storage
regi on, whereby both said liquid storage regions are in liquid

comuni cati o it . saidFlL Ui | i [ .30 rgj :
sccor di ng.t o 20" Bl siettBies ARG i claih 20r VBB thé chefbr hgs, a
liquid storage rk{§Opvaiuecfimorethamabout:35 &k iof k(100)g a Capillary :

Sorption Absorption Height at 50% of its maxi num capacity (CSAH 50) of at

| east about 40 cm . 37. An absorbent artjcle accordi n.g_to any of clainms 34,
further char 23 drivicde handling snember; aceQiding desaay ofi claimsc14i vidd whereigethe

material provi difgniber!rR@sa pRhm¥abliity 8830 % dfitsPsaturaticRk@0)WhieHas R tHaN
of the absorbent cort;.tgﬁ?sfz%éapibsor ent article according to any of clains

34, further 2004t t hat it conprises a ultimate |iquid
storage material providing at |east 90 % of .the total ultinmate storage

capacity of 3¢ ABRPhBREling thémber according to claim 23 wherein the member has a
- k(30) value, which is more than about 5% of k(100). ' .-

25. Fluid handling member according. to claim 23 wherein the member has a
k(30) value, which is more than about 10% of k(100).

26. Fluid handling member according to any of claims 14 - 25, wherein the.
member has a CSDH 50 value of less than about 100 cm.

27. Fluid handling member according to any of claims-14 - 26, wherein the
member has a CSDH 50 value of less than about 75 cm.

28. Fluid handiing member according to any of claims 14 - 27, wherein the
member has a CSDH 50 value of less than about 50 cm.

29. Fluid handlihg member according fo any of the preceding claims, further
characterized in that it comprises a hydrophilic, flexible polymeric foam

* structure of interconnected open-cells.

30. Fluid handling member according to claim 29, further characterized in that it
expands upon wetting..

31. Fluid handling member according to claim 29, whereby it re-collapses upon
loosing liquid.
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39. Absorbent article conprising an absorbent core conprising a crotch

regi on and one or nore wai st regions, whereby said crotch region has a .
| ower - uhic 994794 | ui d storage capability than said one or nBES/TRRE/CHH0D
regi ons together, and wherein said crotch region conprises a Fluid
handl i ng nenber according to any of cl&ns 1 to 33.

85 40. An absorbent article according to claim39, wherein said crotch
regi on has an ultimate fluid storage basis capacity of less than 0.9
times the average ultimate fluid storage basis capacity of the

absgr bent ﬁ%ﬁ Fluiﬁlhariﬂlan@*ﬁ@?ﬁﬁéﬁa@ddrdm o2&y bfl clims @ tar B hivingvaesapiltary
sal crotc reg

n has an storage basis capacity of less
than 0.5 tines QQ%EF’%&'%%%"‘* OfQ}H?g%e%oqt%ﬁjﬁmst orage basis capacity of the
absorbent core. 42. An absorbent article according to claim4l, wherein

sai d crot chfggﬁﬁ@ gg@p@@% mem'ﬁ&?té%‘?gﬁ\b“fdj gﬁg 6@8%1&%529’ tﬁaﬁf“ﬁatv ﬁ% fréﬁz

than 0.3 ti asli s capacit

absor bent cor e.abstgbencapacityefat least abeutste8/di ng to cl ai m 39 wherein
said crotch region has a sectional ultimate fluid storage capaci ty of

| ess than 49% of: the total core ultimate flyjd storage c 1ty

An absor bent34rAbsorbent agticle epmprising; gg'cﬁh a‘“f'ﬂ ﬁ?ﬁ‘%cﬁ@oﬁﬁg& @naﬂﬁff
sectional ulti fmbeprébédﬁ'\gsélﬁﬁﬂﬂ%ddm@ﬁaIIWc@!hphemg 4 ifiest lighid storage region-fluid
core ultimte Tluid.Ssto CSP@P Hﬂ‘q@g sorbent article
according of clGRAMMBIcAtian d M ‘secti onal
ultimate fluid storage capaC|ty of less than 23 % of the total core
ultimate fl [ @?rrta 'm n y
of cl ains 3;550'&&%5&%%? %&8 éécorﬁ‘lﬁ;a eri sed E?ﬁﬂgﬁﬁﬁ\gggf@és%%g ééfoﬁﬂ
area of said crliquith sterigenregion.awhere VM&#@!@P‘W'%@Q&?Q? rF§9l9"§t gk |qU|d

capacity. 47. SSmARRICARIN withdaid Flmemfrfanng rhémbey. of clainms 39 to 46,
further characterised in that | ess than 50% of said ultimte storage

capacity are positioned forwardly fromthe crotch zone in the front
hal f of the 36tAl§$cﬁ'bentldmcle arcording do dfypobtlaims ctlaim BAor38t wherain at least

capacity are poald LPast jiQuib"§tdra§E regions comprises material exhibiting a Capillary
| Sorption Absorption Height at 50% of its maximum capacity (CSAH 50) of at
least about 40 cm.

37. An absorbent article according to any of claims 34,
further characterized in that
it comprises an ultimate liquid storage material providing at least 80 % of the
total ultimate storage capacity of the:absorbent core.

38. An absorbent article according to any of claims 34,
further characterized in that '
. it comprises a ultimate liquid storage material providing at least 90 % of the
total ultimate storage capacity of the absorbent core.

39. Absorbent article comprising an absorbent core comprising a crotch region
and one or more waist regions, whereby said crotch region has a lower
ultimate fluid storage capability than said one or more waist regions together,
and -wherein said crotch region comprises a Fluid handling member

“according to any of claims 1 to 33. ' '
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half of the article. 48. An absorbent article accordi ng to claim47,
wherein-| ess W399 of said ul ti mate storage capaC| ty are mlnsimm
forwardly fromthe crotch zone / in

86 the front half of the article, and nore 8%han 67% of said ultimte
storage capacity are positioned in the rear half of the article.

40.

41.

42.

43.

45.

46.

47.

48.

An absorbent article according to claim 39, wherein said crotch region has an
ultimate fluid storage basis capacity of less than 0.9 times the average
ultimate fluid storage basis capacity of the absorbent core.

An absorbent article according to claim 40, wherein said crotch region has an
ultimate fluid storage basis capacity of less than 0.5 times the average
ultimate fiuid storage basis capacity of the absorbent core.

An absorbent artidle according to claim 41, wheréin said crotch region has an
ultimate fluid storage basis capacity of less than 0.3 times the average"
ultimate fluid storage basis capacity of the absorbent core.

An absorbent article according to blaim 39 wherein said crotch region has a
sectional ultimate fluid storage capacity of less than 49% of the total core
ultimate fluid storage capaclty

. An absorbent article according to claim 39 wherein said crotch region has a

sectional ultimate fluid storage capacity of less than 41% of the total core
ultimate fluid storage capacity. '

An absorbent article according' of claim 39 wherein said crotch region has a
sectional ultimate fluid storage capacity of less than 23 % of the total core
ultimate fiuid storage capacity.

An absorbent article according to any of claims 39 to 45, further
characterised in that at least 50% of the area of said crotch region contain
essentlally no ultimate storage capacity.

An absorbent article according to' any of claims 39 'to 48, further

characterised in that less than 50% of said ultimate storage capacity are
positioned forwardly from the crotch zone in the front half of the article, and
more than 50% of said ultimate storage capacity are positioned in the rear
half of the article.

An absorbent article according to claim 47, wherein less than 33% of said
ultimate storage capacity are positioned forwardly from the crotch zone / in
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the front half of the article, and more than 67% of said ultlmate storage
capacity are positioned in the rear half of the atticle.
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