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the fluid absorbed, the sanple and the bead is neasured and recorded (W2).
Thi s test i shérein MILOE saMPIB wigitpbicuntt ®Agth, 2 =Aot@ safifle Rigty\BSIrgltomprbssbd, Wi islthel @érdige
(W =V2-W ; of ©9 polid polgmérLianaivi Brineasurericasiiledtothlamig tvblurhe ofjthe Srugtire padiased by the straight
Addi ti onal slasud eholde fog b sanpleniehgtheD{Sbe Sibreternads Raticchriedype wiparsspelct aonitle tlessitoatiortis).
suppl enens t heAschtilustetigeofdise geamethein apprompressive stréngth maredird, aiil thet2r gm square top
practi ce. Apklarase parglekmauning of twe saples whish atedaid it rag deacrited pbaypra capiliaryléhannel fiber
numeri cal diwtf the 8 chanpald shawrcin Figure {19 {(29magnificdVen) awld haye Acknd €eppedmateiyyas follows:
exanpl e, in Pehr=y28melegKi cal Engi neers' Handbook, 6th edition, edited by D.
W Green, MG awHi || Book Co., New York (1984), at pp 2-65 through 2-68.
The curve®is differentiated at points co.u&ﬁqbondi ng to the sanple | engths.
This gives increnental fluid weight (dW/yk) as a function of sanple |ength
(cm, which also essentially corresponds to the height of the fluid
I ncrement above(é;gt foﬁ\servmr Di vide each dWdL (g/cn) by both average
capi | | ary, chan ture 50 linear density (g/cm and by fluid density

(g/cnB), %o ob |n a sorbent capacity (in cnB of fluid absorbed per gram of

capillary Chani‘3|2§aFnE,H§$('é%%)n gy & function of capillary suction (height of
fluid (cm). Pratsgpsorbent capacity (cnB/g) as a function of capillary
suction (height (cm of fluid). Acurve is fit to this plot using a

nonl i near regressi on curve fitting technrgue as described in Perry's

Chem cal Engi neers' Handbook, 6th edltloﬁ at pp 2-107 through 2-113. From
this Capillary Sorption curve, absorbent capacity can be read at 5s
particular levels of capillary suction. 21 EP0516730B1 Vertical Wcking
Rate Procedure Th| s procedure |s used to determ ne |ntra structure Vertrcal
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aqyeous  sol ut i ons is distilled water dyed with 0.05% FD&C Bl ue #1
(hereinafter "Dyed Distilled Water!' I%_p Suitable FD&C Bl ue #1 dye is
comercially available (e.qg., fronf ABLym & Co., Inc., NY, Ny, USA) :
10 Unl ess ot herw se speci fically i ndr cated, this pr ocedure is applied

to singl e {0bmerpdingibd ¥ carduidh DL, SidNILE nbisfs RhorBhget s. However,
this proce urrﬁ:ré'gxpraje cabeibg e O i bg%rua %r'\wat opt:ryvrs%abmto Nherkih&ave at

and di st angmplebsivelsid %ﬁh‘é 195 ant § SoaRd¥dh Mid, 39r I5GRRutde] geRtlEsbi®n, aht §8n mBsnted and
descri bed thofbdlad @edermidlilaba¥s.y Sor ption Pr ocedure, |ead beads, or equi val ent ,

are useg to weight the sanpl es of capillary channel structures and hol |l ow
core sanplsmesivh TertsidalPededud. 9., fused) at their ends. is - A closed bottom
gl ass tube of approximately 5.0 cminside dianeter by 25 cm height is

provi ded. SuihdhesiorcTensibresft thé lcapilldryi charmel hitrdctdres ip rdeteimined acabedinghio dife Wihelnty $id®

cm A ci r dUsthed, 35| agplied o a $maothy wetangalppstripxaf filt Rrbppared wishrihe sgrme palymen sempogitipniand o

t he bot toorsutce ttensiop-godifying ttieatmprs, If e Retesrpinatign o adheeiony tonsienndyo thet Withelmypllide The
pur pose ofMethed iphngyrstojtiose gkilled invthe it an is desched by Artiyn We Agamsan in Physicel Chomistyy o
hol e is drafSurages; spoonqceditien, inferscignee Pyblishars,¢ehn Vifley & Saps, New XK. 1967,/ PR 76:R838d o

is attac he'i§3 t’:é}r iﬂﬂ@’aﬂﬂﬂthgreﬂeth%?'mttﬂﬁ‘"?sﬁB uld ke @byt migtop, 3 iin wicth spRpidRe te'i‘?t

cl ose the R° sacentral st d h
(o'l off <)o Rl e i Tl S e o il WAL
st opper, t‘#-. '°1‘f‘,rl;.| ?vgac?"nlfe” 't &P 8? |s S1 76 suc That t
tweezer S, '%rgﬂﬂ fittd s |cm§y % no%gmlaﬁegtﬂl%k a|)Jt| I:Q\cé Ruéh Js%m
QS i on' e et G 1 weT MRS o el B wsed
a ang, rE%ﬁrﬂér od ﬁgﬁluﬁeﬁﬁ%s@ﬂdaﬁ of ﬂtﬁdf‘srh&xl& bEsulibiBntip Rk gRr 4uBh thBSIuiE WaiRBbred u
st opper sandsidd & | flnPHaslaR insiftiicam lHBRbn Auitl 1631 i8 B rédbrvdil) Gerferi hedt fuida eservorrs-é
initiate tipgutRMCRSsUIRIentATIE RS Sredbt fird MitlalyddubmérhetnviRld bdtappresinidtaly 01 cabimies 24
cmin | engivide thei withth f ki@ aim RepdAIRE B0REEINENHE pPPert wdightd fcortidte TR FRRk&umtis one
end, is suspandath iy, idbiicall plsparsEips of firhBhd #ash GistTiokd ag abraptiaitotdbain stalisicdllpp
of the bseadliable 2aduliss subnerged and a tiner is started. The time required for
the fluid toAdhesiahiemsine (TA0).iScainiatad aqgbrtiing fodhecholiowing pguatiostor ded. A | ow power
m croscope nmay be used to aid tracking of the fluid up the sanple. 30
Vertical Wcking Rate can be d®grenWngr -b{Wpuagpar ibdg a pl ot of fluid height
wersus the square root of tine to a ght. This procedure can
al so be%applied to bundl es of the capillary channel fibers. Conpressive
Strength Procedure 35 This nethod descrl bes a procedure that is used for

det er mi ni "R and dr eSSI tr h for singl e capillary channel
fibers and et s (P?B?%?"ﬁ%n@gffm °é§§ -Mes®ker al, this procedure
| nvol veg detb Mgﬁ‘nn,?:llbuo al ii &errectlon utﬁé m%rseﬁl a&l‘ @Colfplﬁl (E D Irolt}nteeof %nﬁ ds%hé{wﬁonatﬁ

wei ght Poaded” €s are presse

pair of selfsaligni % AbtbrZd? e 3 m'ﬂf,ggcgmglt@ettgsiﬂmg'hese pl ates shoul d be

made 40 of star nl ess steel or other rigl non-corrosive netal, and should

have~pr eci sbihursy B SighadiRdss ﬂﬂroswgfllﬂg%ﬁannw @htand ﬁe@@éﬁ&ﬂr&ﬂrcﬁﬁé@s pl ates and
the thigkn uction IS neasure ers, as OppoOSed to sheets, are
bei ng t est edsieddsfmest§ RitibESY, ichsilasy aramepardaal (oelwa rmurvtve.dgdostrmm mdsmeqsl(at,)eae
suf fi ci ent deermifkaiC exdordingiItd theO procediured)tas tollow.i Tig prbcetitives pleaimpemeniea basee lupeatki on
of wei ght mhotopicegapr ef aSkaredestatvb roiapiombdircyoseseationedi B¢ rcepitagyr dwnnet] el rag

upon w dt hgreviously plescebdde Ferneapitiang dhamel aspetarps having . vardtion ltroSlanﬂwp#ssaB@ootaptllm
pai r of 4as edhbnnall width,i and AvéragedStyyttare dbickigss ihahw axial direction gf the |capillaryothanngls.cduffitienigt h
nount ed i neresseectipnsdshewdh foe cryrleatedote previder @ veRirseriativg weightod avermge 'Pf" B dtalio has
a netal (ecagliary ehaans| yiohanfloraveragesitctars thickness Yalug, ta hrmers, anr Reglign Iy clp oAt
its cent er"“B?‘i langih in theyaxip diteption of the eapillaty phaprelsAf atieastAbPy; §-2 F‘a?’é'e 'P'V?‘H ab°“t

di mensi on B0 &M Bes & flgpdgmess Hay PTH"E’K ychagne! pvici, 3"‘83;}1 %;f@g E fthin
pl ate of? tth?ameﬁé?ﬂ’g ool “'2""53‘(’;% V§°’B?Hs?<aﬁa 'a%’ Youre ﬁhen"éesﬁ é'H At he
test. O he? gz%lgg‘aﬁap gquﬁzg {OYemPlaty PuReses oL Bgcq g8Y as equivalent results
are obt ai ned R ng%i‘ﬁ "Bf! tﬁg upper plate and force so inherently
applied by the dial indicator are n@sq_a ,Q'Nand recorded prior to testing.
The equipnent used includes the foll 19m =g Ames Model 87-025 thi ckness
gauge (available fromB. C. Ames Co., Waltham Mass., USA), or equivalent;
Ames Model bt Dl @l I ndicator with a spi ndl e ext endi ng bot h above and bel ow
t he indi cat Qr=gaugsal sdib ermrse bf thddrbds Q6Ltie of thadrsdRirgidhdee i S suitabl e for
nmounting additional weight; at the bottom of the portion of the spindle
extendi ng bel ow the gauge is a 1.0 squaye inch 55 (6.45 cnR) spindle
plate; the Dial Indicator is adjustably “mounted to the stand of the

t hi ckness gauge. The Moddel 452 Dial Indicator or alternate indicator used
is readable to at | east approximately 0.0001 inch (approximtely 0.00025
cnm). The capillary channel structure sarrpl es tested shoul d be approxr matel y

o, o o, o




testing lengths of 5 cmare preferred for ease and conveni ence of nounting.
The sarrpl es are nounted on the bottom m)untr nq pl ate. Mounting of the

sanpl es can be done with cell ophane sarrpl e(s) should be nounted
in a substantial l y straight, untw sted condltlon and should lie flat on the

mount i ng pl at tc;{ﬁ)geg aﬁ?ﬂe IREEdekidh %“ tﬁpﬁéﬁh qormﬁ 18 sl b lgg’nﬂlgiﬂﬂ g@fﬁg U£;jill9|9'

The tape shou d be ¢ e area o plate a

contact the ypper a&& oaahaﬁrravwsws 7B hé Wri b, tmsh mﬁtmms’%;eerhama% omeneoarbuhon
of the tape is | esgjgbd)@khnfblstndt BelcloSiblolnl %télih?élésur& Abds. | N the case of

par al | el -gTouNicew is MEbih of HRCsuERNRIoRFe SHORLIG dagidRPEHRkRAwHerd i cBaIdosesesaiah
0. 75 cm f r oird-A1@ctGre RbgilaryCdharinBland Whith tafigdniialiyaEddtacts fhelgoiits R merseétios wiigihe capillary
sheet s, t hectalr@byalls bicsid dhdnrel hesnéhed vey tomeimikd e @hindear thethadniiee nounti ng pl at e.
The sanpl e(s) (Rortiensofithd stoictBrec#hich iatnot toptribile opappihirinals wlogzhlarbyestraigha Slosure thords
pl anar, is ghanldbé disregardet fpeor o thenabovd cajchletionslunt i ng base. If the capillary
channel s r ucFigre'2s shewsefor exemplpry (pIPPSSS| 2 Crens-sentipreet astapifiany chanwe! sftuciytet 499 davingn
be nounted ¢horda. YeoleiWs Way ang W dertcapiiapnchennelsiG Gz, 1, Cni Gs) andeffs uresnertiyely. taus
The conpr esYi*hBi Figye 8% aisq indieates 18e; ragiay icprepseading [ooPty! eoramprRiPne! BfR Omandindigatesor
bot h si des, catinugysiline Py the dength phwhieh iffag tolgbpodmeterd we| | as structures having

capi || ary cannel %I\BJ | s ext ndI no rad L ené e circunference of
a cyl i ndr'f c5Rcegyp .*" ging GaRils M—kﬂ—' ¥Wer the sanpl es-

16 (s) are urer,rssd o cmgsvueron 9;5 ' aa Pétrsét&g Sl BRI SRl
o2 3
tial

The upper pj ekt O letrod t260kh rth
mount ed sarﬁﬁa s vall .ﬁ ofﬁf' @f Fg i o 4 R
diTeet |y yndgrnd n§l9:'lo@ ndnd Bhden eor.rsara she pillahyEchafhBRkafd Stlind e‘narnsﬁ§ u.aadto y
sl owly | owegbddGne dhgnniel vhile mBHhiei QrBa Wikhin Y aosaadhaaryr rSctibd, isSeah BB bl Bitmply
bal I of t hepl&!ﬁ‘&S strEight Sligeldr 8 loRgth! Mlekdess SFeheSwideBtHaR ofthedranrie Bhgbhiab tolthbrdidi bértion
After 30 se of iRRall RormiRy B SRFneh. LIRS RIAYER 0f the BNk IS [detor@rina® a8 the ahiniman distance
spi ndl e pl abdweeh Poidts lopitefsBitiofbetweo tidtcherd and Bick N 88 Swd Walls.AGRI WereentsTBy, LS,
spi ndl e andespihavitgea Iphgi, @quar 1 76%eco thedergthchf iclosuts erorRINWY @ret Ibndted [sudhcthat thel edtieof
from t he mesazh siphilihe sepimentk h8s 1 Sar@stactahteintrior surfaggs@hthachel walls BW..eW.g which sanley

i ncr easi ng asibe bounddry Wethg laépillagt cbhahneloSitiasly sthe endls of nbtsegmantsdSgip L $yslkre 7pYecdf ¢he
has been di leegéyeicrinduré cond Wi endontadt tediterior Juaces ebehannebfalls\BYWg IGWyy, raspastivsivt Hiel v
ddded may vEneyseareqntsnesh ietpsti e houndery ebiip chanag! wallsyt P@ng"md'ame thoengs af(thg line
but typi éal pgmeapts.| If e s segrments ersr bey positignedsuo, that @te ~djyezgercananale; 'Pﬂ“t’ﬂ@f‘ré%es""e
neasur enent SeOTRYE P@rf@%o n@ﬁ%éﬂeﬁ'ﬁ%"h&ﬁ'@h""q"ﬁ é’Péﬁ'Eﬁ‘i 5? s%ﬁf" V Haf‘?ﬂ‘?' éh@@’sa"'a’rt@
repeat ed unP’PﬁeraP'ﬂém' pf’ gndicylar

bel ow. Thi cﬁ?@%@ ‘l"l‘f"' re"qa*"'f%%w %%theé@ sgnc( ﬂg qag'ﬁg

for each da’?
t he sarrpl

n wa serves rs étlrt'o b%
. ar{tr er e is 3 ﬁmten f %f thad
Wel ght add E gx oél tha? cr?Jn r‘?such line
| mrTBI” nifall ﬁﬁal dnﬂdrﬂ Qan a &IQ ttHe re %ﬁd?@w in 803€: about
sampte( 5) W WhETRS %Iﬁéd?@s a8 odﬂ@d@f" o JhanBlQ Gnd W4l |§9£?J @l be

pl ane of 4 heubmu.mtyl &qaepd.ataetdm&aomwa@ link [RBgricA b RAcing MEH R Har 686k artneor
t O CONPr eSS bidfnelsTRSER FeaGmeRs Sldn@ B blith (HaBlor bdeh dihiel & GbsBfitiallFardNbIQIRE bégferts can
whi ch initigé damPhetoirCtp iihd sdEierksOdothmon kddEpetiid Walllafi dath absitiely pebendicular to the
decreased t ecoraéliimndrig dibsure Thard.tFaipehdivaiasty &t the\pluralterinricesuba chords™ §Halb o) cangenience be
cal cul at ed mrdraséd ©0\epply Rbsituations hoth where afpesdiculdrity-to Ordlor 1 twh(sepdnate clpswrel\¢hbrds-is
sanpl e weé ghequied acagrding td e eghoke criforia. Alagt ibd spocifiqiine segmanftoha bak af gubstentighyenarsliad linep

i s the denspagpent$ carhbe dgwh @t popnpleeef 90a3nH 30T, preferaily & abe 183, relpiive tte) the| bageyithe
vol ume of t Pasresnonding wall is ssiddg beswubstandjally perpendiedlardhihe Basgsure chords for a

sanpl e | engt h A3 shesmein SiigufecSs hrewllﬁatqhamplr%re@@m r1é°%§nh apcpk é{e ‘i"ﬁ“"\t pbstantially

cl osure choPdlip! o gap anotherpand iipryecy ?“B’ﬁ'%)fat t‘ FV ° Ufe are about
conpr ess |5‘?/e9%t ?’E‘r?g?‘ﬁ r*&?@?fﬂ‘fa@' '-'W ’E ? g intersect
paral | el - aée it 1 ab° %{'5%\7"3"3 a

71;) rp rds. now to
capi |l ary C W‘E ?ﬁchaﬁl ure %Hag% w |1 3a Ocros
magnl ficati Qﬁrongp Ye» y, %I9H1 3$n §as pe i ?e l%

X 50 s5 and conse uently are onsldered 20 mest the cnte ia for beln su 1 s&m

| ong 55 TR n?Z . sarrp es : cm ong Z = cm
0516730 Bl The ot her par arreters for cal cul at| ng tso (vi, ML, and p) are

her ei nbef ore descri bed.
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Thi s Conpressive Strength procedure can be applied to wet or dry sanples.

To determne Wt Conpressive Stre Eﬂ’ ﬁanple is soaked in fluid, for
5 m nutes, gently shaken, and the h? BYd tested as described above. 5
Adhesi on Tensi on Procedure Adhesion Tension of the capillary channel

struct ur essdafmpctay & ned according to the Wlhelny Slide Method, as applied
to a snootT, tectangular strip of filmprepared with the sane pol yner
conmposi ti on @dpfitarly @nankel fstseRirds DN fhb PRsEHP idnlidn e Mkddy WRRispinding théhoplastic polymer

Det er m natgs @gschded BeteSi on tensi on by the Wl helny Slide Method is known to
t hose skil | ethelshuduliés @¢ adeailifiziigSa Ik Eatary Sparlinb yisell tdA khelt Yilinnivg avseioplastic pdiymed. cal
Chem st ry tuitdis BAC @i, cadc0dbthinedl ifrbin QGillion| Bxtradesss iine ) Svast Rdirh iBedvh) Bla.(The Fspin\fihé ey
& Sons, Nanvludex & hoppd@ityér, aabnedich2A864L 8mpuadiu@ih3 mbterngaumbi asseimblyrindigingitwg gdahe
Pfilmthi ckuepdriwhend ah dxtusioh digtbldsk) thrpechreatad chimuby$, ioherunhpatedairsdwench.chnb Godett, ahdast
2.0 cm 1sfiberwirler. det er mi ni ng hydrophilicity of the material, distilled
wat er i ¥ usethereoptaptic rolymer fobify exampiy) Kodels tPET G capolygster] 6% KFaptmen Chemiepl Feoduptre

- can be usdep) iTRIedriedrip @cdehymidiyingrtyre shhapeerdeyarifor fpuribques: 7t 1AL FAERER] HR ROWMEH on
wi t h ot herPrevideq ingthe forof pelletzeis gravity ‘g@?ﬁ’é?"a‘l’“y t°a“‘% P’F’P dﬁhe £iruderifq 4ilion one inch
verti cal | P*u<Baael aviB divaieedl °8‘Pf’°bﬁ'a 'geg o in §°"85\g€{'1‘§ raipre A
200 (Mett |°8?"° “t’° “’° ﬁ‘ That

ol B e SR ﬁz &fn‘:ttﬁfpns ‘% A

test flui Ci Ea i uﬁ otPcontamlﬁit

5' de of t ﬂﬁedatg tilJ' féupdlé:ﬂl 9&969 Bfl zﬁ\fﬁro Bore 4é‘e) and an
SETVoi . xéemﬁ ) of o bty e Ul > ety tch ol i b i

LSRRV - ol T e A B e g L8

times tW QRe dd3bdWvell Polyder IsipBmpddl thrbugh firleRxtrusion @i oﬁree RASRAEESUndiae capMaR cithel
wei ght i s dirbds.dgidn ekiihgS the! dis; Bk ERillar ch&nAGIadtEturei entarsNia Vdequefkehied Ghdependent
prepar ed Sohininps ufitfs datH Baimy1£bnbd-isaidd twith tindividual denfibrafipsd Eadfidlies] Thel chirtrizy anils are
stati sti cadtdckodbrticatly banbatie the @sttilsibrs die.ARblo@ IheCthird cdirBiby init(isTéhDir quenchal assandlyadit
accor di g vitb ahlagjustatid fiom akgblexepu &or iqoamching/iolymek/ \IB@perature \With Antieated laiy. EBealthibe e n
Wor = quergh pssembliy issthe Gorlet fof dravwieg the Capillar ichannd Gtrusturss, follewed by afiber WindeATlRe =

i nitial wdblighing ektrusibe popdsprpargmBeters shown below in Table) (| gseaysefpl fobmpkingt ¢apitiary ghanpehe
i.mrer sed pypetyresa of film (b = volune of inmrersed portion of filmtines
density of the fluid); and P = the perineter of the filmin contact
with th# test fluid. Procedures for Slenderness Ratio, Capillary Channel
“Wdth, and Average Structure Thickness 40 Sl enderness Ratio (S), capillary
‘channel width (CCW, and Average Structure Thickness (tave) are deternined
according to the procedures as follow The procedures are inplenented based
upon a photom crograph of a representative mcrotoned cross-section of the
capillary channel structure, ‘as previously described. For capillary channel -
structures having variation in Sl enderness Ratio, capillary 45 channel

wi df h, and Average Structure Thickness in the axial-direction of the

capli Iary channel s, sufficient cross-sections should be evaluated to

provi dega representative wei ghted average Sl enderness Ratio, capillary
channel wi dth, and/or average structure thickness value. |If, however, any
portion of this structure of linear length in the axial direction of the
capillary channels of at |east about 0.2 cm preferably at |east about 1.0
cm has a Sl enderness Ratio, capillary channel w dth, and/or average
structufe thickness value within 50 the ranges hereof, then such structure
may conprise a capillary channel structure of the present invention.

Ref erence is nmade to Figure 25 for exenplary purposes of the procedures.
The followi ng equations are used: S = L2/4AtN 55

ta = 2At/L wherein: L = total solid perimeter of the cross-section of
the strifcture; and 24 EP0516730B1 At = total area of the cross-section
of the solid formng the structure perpendicular to the capillary

55
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channel  axis ; and N = nunber of channel walls in the structure, which
wal I s bei ng those that have, on one_gt 51%899 i des, channels that are
cl osabl e by straight closure chords: 8 is the length of the
st.rai ght closure chord of a capillary channel wherein said chord closes
said intra-structure capillary channel ich tangentially contacts the
-points of intersection with the Cﬁshhk annel walls of said channel in
such a way to maxinm ze the vol ume ke chaB¥XAMPLE ( por EXAMPLECT EXAMPLE
structure which do not contribute epdachanneldlclosablelly st rail¥ht
- cl osure ehor gctpliosdrd Dje: di sregarded prior to the above cal culations.) so
Fi gure 25 sho r exe ar urposes, a cppss-gectign of _.a capillar
chgnnel struc}tl\@ré;gﬁﬁ)%ﬁé{?“rl:g Zhgrdgioﬂﬁ’,a 2, && \ﬁ V\E?i%md:"WB %(%(‘ 16 Y
capillary chanWally oeific@ Width Cs, C5, and Ce, respectively, thus N - 6.
Figure 25 al so indjcat t he region rrespondy to tot cross-ggecti onal
area A t™and indi ggf%éﬁgl)ntl nuous | i PL, thgi{bgngth of ich |sﬁ he t ot al
perimeter L. i BaserOrifdee dddthor Det ermi ni ng Capillary Channel Wall
Parall el i smand P ﬁﬁQ ktularity A r@@aresentaty Cross- tion a
capillary channel?g rugkzre IS nich@@ned as p i ously cribeaggnd a
phot oni c%ogr aplBase Orifice ddametart i on =-s prepard® cef er edc® cman Hé emde to
Figure 26 whi cly.gyeoryfski i ous @spgcts ofqt rocegr F aﬁﬁ‘*
capillary channealq? of ng%g‘%fiyﬁgry chsgnggl strulciit?reg? a 2gyc2[traiolgrjﬁg Channel
closure chord tiatgerWald) Pgifdeet acting the capillary channel walls of the
dagnnel i s drawnpygtsieesgatt Basehanngio Wi | € NMeadITeRi Ng 2068 o/t i 25t B
cl o¥ed channel. In practlﬁce, ték?ihs can be done by si nply.pgg%g a straight
edge of a length,in eﬁéiss op fpe wi dest part of the channel, tangential to
the distal porti SRS BEX¥SEnNalhc waiis forning the channel. The Iength of
the chord is dete0pifidsakdjabentri ni mum di st ance between points of
i ntersections bet A chord and each of th wo wal |'s e se S
LSXj, LSke, 25 eggﬁﬂﬁggfng a | ength,”"equal to*5% of theZQQEbth %&?géosure
chord W, are |Aicaftaw sate threugh he ends of each such |ine segnents LSX,
LSa2, contact th%aknyﬁreitopcriurfaces of channel walls CW, CW which serve
as the boundary to the capillary channel. Sinmilarly, the ends of |ine
Segnentsw}Syl, L$m2/mine )75% of the | emgth of c9dure chori0My and SoBt act
t he interor I nel walls CW CW,, respectively. The line
PotymaF Toriber £6122

segnents can cr ary of the channel walls at points internediate
to the ends of athEump Qutdet (2 gmant 222 f the |2 segmenf@l can be 221
positioned such that the divergence angle between the |line segnents is from

0 to abgut 40, the channel walls are said to be substantially parallel. It
may al so be preferable for the walls to be substantially perpendicular to
the capillary channel closure chords. Each capillary channel wall will form

t hel boundary of either one or two distinct open capillary channels. For
exanple, in Figure 26, wall CW forns the boundary of one channel C.,
whereas wall CW fornsthe 35 boundary of two channels Cx, Cy. Wen the wall

serves as boundary for one channel, the wall is said to be substantially
per pendicul ar to the closure chord if the |ine segnent contacting the
interior surface of that wall: a) can have a counterpart |ine segnent on

t he opposing wall of that capillary channel wherein such |ine segnents are
substantffal |y parallel; and b) is at an angle relative to the closure chord
wi thin 900 about 30", preferably about 15S. Wen the wall serves as
boundary for two channels, the wall is said to be 40 substantially
perpendi cular to the closure chords if the |line segnents contacting that

wal | formeach of the channels neet requirenents a) and b), such that for
each channel, substantially parallel |line segnents can be drawn wherein the
| ine segnments common to a specific wall are each substantially
perpendi cul ar to the correspondi ng cl osure chord. Perpendicularity to the
plural term "closure chords” shall for convenience be interpreted to apply
to situagsi ons both where perpendicularity to one or to two separate cl osure
chords is 45 required according to the above criteria. Also, if a specific

| ine segnment of a pair of substantially parallel |line segnents can be drawn
at an angle of 90" + 30", preferably about 15", relative to the base, the
corresponding wall is said to be substantially perpendicular to the base.

As shown in Figure 26, by capillary chanpel structure 1400, LS,, and LSXa
are clearly substantially parallel to one another, and intersect W (upon
extension) at angles Sia and 'Yb which, in the figure, are about 50 93"
and about 88", respectively. Line segnents LSyj and LSy2 are al so
substantially -paral-lel, and intersect chord W at angles Iy and Wyd whi ch,
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EP0518730B1 EXAMPLES | - |V Capillary channel structures of the present
i nvention are made by nelt spinni 65%%125“ c polymer as described
bel ow. 6 The structures are nade zThg a | aboratory spin line
useful for nelt spinning thernoplastic polynmer. A suitable spin line c?n be
obtained fro Lol ol ders, Inc., West Pal m Beach, Fla. The spin |ine
i ncl udes a hg?)iié#dﬁ}ﬁigéjone inch (2.54 cm extruder, a netering punp
assenbly i ncl ufmeygb \R¥MBear punp drives and an extrusion die block, three
heat ed chi rmey&cﬁng.-ynheat ed air qgemch, one3Ggdet, andg.p fiber gignder. 10
Ther nopbasti ¢, oély r_resjn, exanple Kodak PETG copol yester 6763 ( Eastman
Cheni cal Pr o@dgt ,°r£F ﬂ"*g'gpredri ed in a dehunidifying-type of
hopper/dryer fpredsuvé (MPA)s at 140leao‘bO Cl). 'IheoEoI ynera.garovirﬁea.gm tge
form of pell@ts,ay.S Vi roppe i rect to the extruder. e extruder
is a Kil Fi on%dﬁegtoﬁbﬂfeiﬁ.e}lytlﬂb Egrrel wth Keat/cool control in the feed,
conpres¥ion, af@C)retering zones. Te@prature i224control 284 in thezb3)zones
by a Eur ot her, e r.0 =+@EUr ot hem Corp., Reston, VA, USA). At
t%e is exit &?ﬁ")@f T?‘ﬁ%régﬁe&dg, rbr eaker pl atg retaining a screen pack
is used to renbhimneygZongali on produc®8 and park@Rcul ate ck&¥t ami nat 13%
i ntroduged wt -pol ynmer. Thggscreen pagk conpri a scre si ze
config%ation gpgﬁeﬁgﬂﬁﬁzgs 60, 80, ggo 300, 0, 80, and 60. Aftg:? exit
fromthe extru§bimneynZoneodten pol WbIERE punpeddtio the e usi on dP? bl ock
having a cang{ip Qidnich' Tenpekat#@ m cron pore size) and an extrusion die with
orifice desi useful for making %Be capi |l I gry channel structurg& of the
present2020 inve‘ge} on. Heated gear pu#pPs are us to facil®® ate mai APenance
of a steady PrawcCRatiostent through@ogpat the 5838 red Iegmo Pol YTSFEU S
unped through the extrusion die orifpce to f t he un capi ry
(F:)hgﬁnel stru %5'#8!‘ Upon exiting the & e, the gia%]l llary c nel st lzhgture
enters in sequence three independent chimey units each bei ng zoned- heat ed

Vert cal |y bencREFETaE0 SHeradit dhestol.of Hhe/dkeFitor Bt rlffed £ <,

air quenched assenbly unit 25 with an adjustable flow air bl ower for
quenchi ng pol#mg A i neath the air quench
assenbly is the ggiole% %‘?"55?2"%8{‘%@23%?%"3?@“8ﬁ§nne| structures,
followed by a fiber winder. The follow ng extrusion process paraneters

30735 40 45 50, Chmey aBHeCeyArdvyngy ofBradihe Plloekfhie BF RE agpdnibr oo

EXAMPLE  EXAWPlshrface of |the chimney, ~~~~!!! IV 5 Extrusion D e:
OificegDesign* Fig. 9 Fig. 12 Fig. 13 Fig. 16 vall
Oifice Wdth 10 (M crons) 140 140

140 140 Base Oifice Wdth (M crons) 140 178
178 cialmi® Base Oifice D aneter -- 3.8 cm 3.8 cm
2.5 cmwall Oifice Length .61 cm 1.27 cm .74 cm 1.18
cnt* | ndert- Vi@dplitar®r dhénnele pdiynseria rebsorifeatt sthem@y (2) havid§ odéNor more intrastrdcluré MBapillary
.066 cm . chenngmn fG¥@ed by a capillary channel base (6) and at least two capillary channel walls (4), each

. 183 cm Angl lavilipa bese end/§) snd@rdistdl ensis(5'A\eljdpechaxteRding from said baseoaldBp ittddength of said
) beggin the axial directiop fipr gleast 0.2 pm, B{g structures being characterized by having a Specific
' Capillary Volume of at least 1.2 cc/g, preferably at Ieast 2.0 cc/g, more preferably at least 2.5 cc/g, still
45 more preferably at least 4.0 cc/g and by having a Specific Capillary Surface Area of at least 500 cm?/g,
preferably at least 2,000 cm?g, more preferably at least 3,000 cm?/g, still more preferably at least
4,000 cm?g; or by having a Slenderness Ratio of at least 3, preferably 9, more preferably at least 15
and by having at least 30%, preferably at least 50%, of the capillary channels with a capillary channel
width of less than 0.30 mm, preferably less than 0.10 mm; and a Compressive Strength (Dry) of at least

50 13,800 dynes/cm?, preferably at least 69,000 dynes/cm?, more preferably at least 138,000 dynes/cm?2.

2, Capillary channel structures as described in Claim 1 further characterized in that at least 30% of
Specific Capillary Volume is within capillary channels that are formed by walls (4) that, in cross-section
perpendicular to the axial direction of the capillary channels, are substantially parallel.

55

3. Capillary channel structures as described in Claim 1 or Claim 2 further characterized in that at least
50% of the Specific Capillary Volume is within capillary channels that are formed by walls that, in
cross-section perpendicular to the axial direction of the capillary channels, have an alignment differen-
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Air flowrate through Gas InIetOPIc:))rlt (n1/_|n_1'n.) 5 O-.I-|

9.2 10.0 9.2 3 oE)éggr enmer at ur e am
f1e:50

E’(Z)iz_yrrer Fl ow ZREI?e Thr ough E’ﬁrlrp (cc/mn.) 45 50 SSH,M,HII,Iﬂmﬁrm?Iﬁ”Tl

3.0 2.0 Die Block Operating Pressur & (MPAY =+
4.07 Pﬁﬁ'ﬁifo Flow Rate =" 2.97 Die Block Tenperature 10
(00 Through Pump 223 224 224

223 Chimmey Te res (OC) *** Chi y Zone 9

122 5 'T“?E@**"‘-* .- 135 15 T m?ﬁ%ey zone ¥° %o

69 DiegBiock Operating o3 93 Chi ey Zone 3

Abi egg (0 Pressite (MPA) 934,07 - 4.6 AT Q‘?"’?S Tenpergyure
_a .

20 ?12031:9%79@&%"6““ 3040 5875
5100 0 542¢) Deni er 223 224 60 224 22399

223 200 2 * fegd tO the general design of the
extrusion die %‘W%je'“”"ltﬂﬁﬁoég)l ength of both orifice extensions. 30
***Chi ey zone Chémwey Ibne ds represent9g enper at yg@ of the Jakeri or 4@86f ace
of the chi mey. \ Clalnms 40 . Capill gay channelgapol yneri
absor bent® structcﬁﬁt&éy(—ynﬁgvi ng one orsq}mre intr étruct ure 9c’gpi | ary§3
channel s for nmed Chimeey. Zpa¢ 13ary chanAmbidmtse (6) 83d at | ea93 two capidBl ary:
chapnel walls ' base end (5) and a distal end (5) and
each gxt endi ng‘iﬁ 8?11@'2‘2?5 \zgggg% ong the length of said base in the axial
directiog for at{®dast 0.2 cm said sté@ictures bdBng characdlrized by0
having a Specifjfw RaPid | ary Vol ume ofogd | east gg7g cc/g, gg&f er abl yg 13l
| east 2.0 cc/ nore preferably at least 2.5 cc/qg, still 4 nor e
preferably at g‘?ﬂ!ﬁﬂ" 4.0 cc/g and by hat9 ng a Sp e Capizz:iary Sur &0
Area of at |least 500 cnR/g, preferably at |east 2,000 cnR2/g, nore :
preferabtsy at fe 3, Q00, cnP/ till nor ef erabl y at | east ,4, 000
cn2/g; or by havieiﬁ?g‘"étg gl"e%ﬂﬁgggashéﬁﬂﬂ'bf‘ﬁa%? &xrusion die grifices pre
preferably at |least 15 and by having at | east 30% preferably at |east 50%
of <t he capil | ak¥ el 1, h capil| chapnel, width of |less than 0.30
mn) preferably | e@g?gﬂ?niﬁml% Hﬁb%%%%%%g%ﬂ‘\i&“ét rength (Dry) of at
| east 50% 13,800 dynesicn2, preferably . at |east 69,000 dynes/cn2, nore
preferably at k t, 138, 000 dynes/cnR. 2. Capillary channel _strugtures as
escri bod i n oy CRITNSY, 2006 L QARGF &Uves; FRRrasant |EAMPSFAFUTR OF he, SRLemsian 1 c
Capillary Vol une ¢ Ld Rien ' ' channel s that are forned by walls (4)
that, i nsscross-segc ifé\%é ggr%g%ﬁ%ﬁég to the axial direction of the
capillary channels, are substantially parallel. 55 3. Capillary channel
structures as described in Caim1 or Claim2 further characterized in that
at Ig@st S@aimE the Specific Capillary Volunme is within capillary channels
that are fornmed by walls that, in cross-section perpendicular to the axial
directiop af Cipllayagiahden ipilymétianassbbent R&ured (B HaGRgRAE ofl infdhe brtBstructure capillary
channels formed by a capillary channel base (6) and at least two capillary channel walls (4), each
having a base end (5) and a distal end (5') and each extending from said base along the length of said
base in the axial direction for at least 0.2 cm, said structures being characterized by having a Spacific
Capillary Volume of at least 1.2 cc/g, preferably at least 2.0 cc/g, more preferably at least 2.5 cclg, still
45 more preferably at least 4.0 cc/g and by having a Specific Capillary Surface Area of at least 500 cm?/g,
preferably at least 2,000 cm?g, more preferably at least 3,000 cm?/g, still more preferably at least
4,000 cm?/g; or by having a Slenderness Ratio of at least 3, preferably 9, more preferably at least 15
and by having at least 30%, preferably at least 50%, of the capillary channels with a capillary channel -
width of less than 0.30 mm, preferably less than 0.10 mm; and a Compressive Strength (Dry) of at least
§0 13,800 dynes/cm?, preferably at least 69,000 dynes/cm2, more preferably at least 138,000 dynes/cm?.

2, Capillary channel structures as described—in—Claim 1 further characterized in that at least 30% of -
Specific Capillary Volume is within capillary channels that are formed by walls (4) that, in cross-section
perpendicular to the axial direction of the capillary channels, are substantially parallel.

55

3. Capillary channel structures as described in Claim 1 or Claim 2 further characterized in that at least
50% of the Specific Capillary Volume is within capillary channels that are formed by walls that, in
cross-section perpendicular to the axial direction of the capillary channels, have an alignment differen-
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28 Pol ymer Fl ow Rate P Thr ough

I%Ir—gssure ( MPA) >0 3‘ 87EP051673°B%4098‘ﬁ|ﬁ|m|| im

tﬂt LB

2.97 Die Block Tenperature 'O (00 223
224 tialot flo more than 30+. 223 Chi mey Terrperatures (OC)*** Ch| mey Zone
1 99 122 127 135 15

Chi nmmey Zong. Zoapillary channel structures as déé&ibed in any of Claims 930 3 further characteriz&¥i3n that at least
93 Chi mey Zorgpw%3of the Specific Capillary A0itrhé Rtwithin capillary chann@iBthat are formed by cafiry channel
93 Air Quench wefisTinat Mtorssesedbon perpendiculat @Ghe axial direction of the capillary channels, are s@iStan-

19 tiaB0 perpendicular to th& @hdoisavlodiay the capillary channels and are furtherlﬂiﬂel(breferably
5875 subst#pfelly perpendicular Talthel cdpiiary elrannel base.
1199 ' 223 . 200 25 * Refers to the general deS| n of
the extrusi 8n Gpidlan chapnet glructures py desprihed in any gt Glaims 130 ¢ furiber charaddorigad; ia e} ﬁﬂ%ﬁ

30 ***Chitmey P¥nel the SprsifiaGapitesy Velismeois oritin icapiiser ehpanels ot atenfarmer] b, waly that, in
surface of theressrspfienperpeariculapio e axigl dirgctionofshe gagiliany enaansisedr B Pgie within 80°
absor bent st ru®f dﬁ"%g‘efﬂds%'f‘%ﬁa'do‘ﬁ@"e&dﬁmeﬁ i nfrastruct ur e capil | ary

channelsforrre aca| ch nn b e(6 ada st t illar
Chaﬂne't‘g’%g. | v § 5 %{; di %"ﬁdcﬁrp the
CFrect onfor i g é"f e it ket t" ey oy «%535 g

havi ng a Spem%l é) pilTary Vol urre of at Ieast 1.2 cc/g, preferably at

p@i‘té 2.0 cql QCap Ehahe? biRicRiak ¥s AdscibB@MicCiAm 3 chéradbrizedtih that $hia structuré8Hafs tapered

rablyy at dasify ciinddl waié @), 85kdlwi¥ bEIRY/thitdr & teR Badolends (RN ak Mbil/ disthl bhdd ).
Area of at |least 500 cnR/g, preferably at |east 2,000 cnR/g, nore

preferably @ ¢apmad cianfd)Gruetiids @s désbiidel inTIAIR mmtee&ahbtynzaa inl tezh 84id thpdéchannel
cnR/ g; or by heis Rge mafihe@n thitkidess nkgickter thdn 3dXtinlee 4s tAvedage [Stradt@s FiidkyiesS., nor e
preferably at |east 15 and by having at |east 30% preferably at |east 50%
of the capi 19l aCapillafp achaeblsstructerbs as desgiiiel cin \Clairi anfotier whatkiclerizeld Byekaying laa rAvera@0
mm pr ef er abl yStiuctere Thikigiass®f 65 thaw 10anicions, rBerghlclessithen SHigrensgt h (Dry) of at

| east 50 13,800 dyneslcn2, preferably at |east 69,000 dynes/cn2, nore
preferably &6 Gapiliary chapge! 8 SipReriged inp Claimy hior Clajm,9 furthey irharacisrizadcip dabat lepst
descri bed- i n- ri0% ¢hSpecific Gapflay Velune icwithin icailary; hannglsthet,pre fsmed byswalls dat, in cross-
Speci fi c %api | $°81) P%?’Hﬁ@a"lt%thm'q‘nf"ﬁ"wﬁf 1“? &Wa’é ﬁhaq'ﬁ‘ﬁﬁ §'°ts1‘|°3'ta"t5§|'yepaf38?"rred by

wal l's (4) that in c sectlon J’I 3 r% on

the capillar %ﬁ?gg&jfg? é E °€9I'T' "y T 1 #éu é’l}% Akl
cu&ﬁ IFm vtut qgl annels that are med

o1 et “S0% g zaew S el A 1 el 1 g ég&mﬁe 3

tigl
that are orme& Is t at in. cross sectlon per pendi cuI ar to the axial

di rection Of &ghghénhérsifucﬁ%%%&'lb&q}{ Siaf 13 CRIME Rlrtnd chirdiGiBsd if Ghat at 16dsd!
of 0. mnore t oé &*Spebiid Capiliary Wofaha R \Vthin Thpilkfy dhbidls @t 416 forrhddsyCtapillanpéhéndef
Caifs 1 to 3 \tamg A€ in Gbsa%saabrpargoRbicuidn td {ha taxid ldirbcBersst tD04pikry el 86 Ishibstan-

Capi | | ar yi Vol Uiy pefpodibullr B thdhbrds bshg@hodapifinscriahials. ar e formed by capillary
channel a wal I's that, in cross-section perpendicular to the axial

di rection ofiat capiuaraphdnhellsyucmtsarasabs;ibeamecwimbsztm« thamttbrizedipriimt aideasti$0% ofttise
t he chords cl oSpenitc Cépilary Moluink ds withirheapifiary shaameds thatein fciess-$eetionpepensiicalacio 4 axial
substanti al | y giection otithe ichpillaryt channiale, are fiirédalyy walls shahere ab g anglesof 8043 19°awitp the
channel s®r uct thows clasingthes eap|ligng ghanpplsa g a5d futhesnaig preferably 4”%?"‘{3%?9'99"""’”'3’ to the
charact eri zed ¢3ilarnghanng] baseast

14. Capillary channel structures as described in any of Claims 1 to 13 further characterized in that the
polymeric material forming said structures exhibits an Adhesion Tension with distilled water of at least
50 20 dynes/cm, preferably at least 25 dynes/cm.

15. Capillary channel structures as described in Claim 14 further characterized in that said structures have
a Capillary Sorption, with distilled water, of at least 1.5 cc/g at 5.0 cm, preferably at least 4.0 cc/g at
10.0 cm.
85 . |
16. Capillary channel structures as described in Claim 14 or Claim 15 further characterized by a Vertical
Wicking Rate, with Dyed Distilled Water, of at least 3.0 cm in an initial 10 minute, preferably 5 minute,
wicking period.
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that are forned by walls that, in cross-section perpe
direction of the capillary channel EP OBIE7# BLn angl e
the chords closing said capillary channels. 6. Capi 1 ary channel st ruct ur es

2: p?ffg‘:: 'yb{?ﬂca llai\;l %ametl‘sl? Fegcéseé sé%gd Iin ag Cl§ﬁt§ d|4 fﬁ%hﬂ £ cﬁa(?%w;&e%eﬁy ;‘5
Sy en@ ﬁ{e capil'l ar ° Eﬁ&%ﬁ t 148,000

70, 50% of the Specific Capillary Volune is W|th|n ca |Ili“§“ﬁ
|aI

mouths at thg hanne, at are
| ess than the W dth of said cap| | I ary channel rreasured at t he base end (5)

of sai dgwedgl Eapillary drabll dtrdtifesCdaaiRERbodTh bCdr WlaRiss B 10 QUpthdri ch@sbidribbd@yal Capillary
char act er i zegorptibntibral-debabo bf St IBASE 1.5 IcEG ah 8N @mt AP BY BEingfrmed fromCalPdlynené Yhaterial
channel wal | shiérlgxhibitetdnGdiesibh Bndiddiwith nidbdandk irat ladst 10 @Bhésidase ends (5) than at
‘their distal ends (5'). 8. Capillary channel structures as described in
Claim7 futet Bepillagichermelt sroctaresd(2) as desrzibedsa Clint b pheragierizeth drthat Isaidvstiuctgrel aredibers
maxi rmumnet hi ¢ khaesis said base (§)riea cantraltca@rirof, Whidhi said Tapilay ohemelwplis 3) exienduradially, or

Thi ckness. 2%her@saidbese (6) iaplianar prerhae b wisthral loss thansor gauatie §8cmbed in Caim 1
further characterized by having an Average Structure Thi ckness of |ess than
.10 m cr ongs2% ﬂrcew"@fva%‘?'gﬂe ROlyget roenp sheptdgdavinga plergli ‘Pﬂ"ﬁ@?’“ﬁtw&ﬁ%“a’y channels
‘structures a® @égtdrhvmn?rﬁa@taa ghanpel basecf)and Q’U'PUY P s @h%caef"é‘ﬂlai’éff ‘?“H ® hat

“at | east® 30%3:(:5’\‘ Sﬁ@h?'ﬁ g%ﬁ?ﬁc'l' aﬁ%f‘gg f’ﬁ'i’;e“r:cte &gl 5t
are fornmed b
e O o L Aoy m % %,; |

o A B T B T 3t
Furter Chara%] sf;ﬁ E};@L @& ?t W gyngi/i?n' ey hmng y wipbume
is within cam a\@rg‘,a@gl are forned wal I's "t hat,
Cross-section perpendlcu ar to the axial dlrectlon of the caplllary
channel s, ﬂabﬁpulﬁﬂ( Eahirid BRiured | ab fdB5chiBed MECIaim 14! fudHor Bifardd@riZdBNie tHah 8l Stficilide

Capi | | ary chasisibe sdplilstg tchdnRdls Risving QRemdrl HaS, with &-tradsBockioRtl bise &urfacS pbrisictditbase
charact g i zedadmattotwgrea&rﬂhaaast 30% of the Specific Capillary Volune is

within capillary channels that are fornmed by capillary channel walls that,
I N Cr 0Sss- sz2c i capilighechaaabisheat|aa descrdbet! ireClaimi 28| furtier abaradt@iaedoin thatibe pelyndrit anaterial
channel s, ar énpingsicshest 4@hibits an AdhedidnyTepsian(yéth distiled watertobattidast 20ldpres/smc| osi ng
t\oe capillary channels. 13. Capillary channel structures as described in
O ai m 12 {2 Avepillanhehprrek stpdturedr shept asdescrived n @aset Csig 10p 22 frehepragdcierized in that
Capi | | ary Volstigrwalls savpiinter¢anilznn fhid eahapgedifissiiel s that, in cross-section
perpendi cular to the axial direction of the cap i1 lary channel s, are forned
by walls t?fat" texiile absorbept fahg charaglerigd y copeprising hc‘tpﬂ'e“' shannel struclupes ofany of Glaims
t he capl | I ar Y4 HEnTRE) sTucksst °'3?l§‘t'F"UP'f'h‘§|"?PB'F’é! a5l 40981 v subst ant | aI ly
per pendful ar_to the c r
D Dot coka ol o8 }eﬂg}; GRS i Byl SR Paraf e SRRy oo,

Saij I’OCSSSC aracte
that the poly F s a@'cgm P W o b S g A%tmwg
TensTon wi th d xté% gr( ulg flgélﬁsti)f ﬂlwhlcha li 369 Er{n:h bt Whl ¥ at
| east 23 dynespg, d.atu UpbreeitAS stPSdrldidAhib dothpfidesth M
14 further chaggies Sinbiéesdsd £hdtatwra|.§,adf dapmta léﬁsnua %Ilsf&téﬁhufg rheffefy frbr6ald ek, Rk ON,
Wi th distilledpasglsd wallfording laGiedity bof @apliery Ehathel .ald whareir bid M@éﬂn}/du@hasheg'h‘ét
4.0 cc/ g at 10inlt sor(26p caldd. intérdpPiolshid ayhulaisasiélficest r uct ures as described in
Cl aim 14 or C @) simiifandousty Wieh feadirgrsaid tpelymaradmpogition teugh saill exiisiok idiaty aadae pasai t h
Dyed Di #t i | | edandédapiliary clian@ed whiberifites3 ditbcting) @ gaseaus istiéam thtoughOsaird gastimlet port in the
.preferably 5 nsamgtdirection asithefipwpesaidonblter?Solymer gdmpgsitiontand 30 B19 !
11111111111111(c) subséquant to @eiofl thex pglyradt oampdsition frene tther extrusips dire skawing e capillay
of Caims 14 teaws! siystyrnéra desicadaize &id peltio B3d duepr essi ve Strength (Vet)
upon imersion (5 mnutes) in distilled water of at |east 138, 000
dynes/ cFi. 265 A progess:asidpscabed in-Glaim fa  further chragigrized '&?%F@@(?PV‘B%’(WE“PPSQP&“HP"“EF & ns
1to 17 furtH@F“QPHE’F:?BW’@?’@%G“‘E?{PPH"’@Q;?P?’I‘ary Sorptlon for n- decane of at
Ieast15 at30c r|c
whi ch exhl r?fﬁs % gﬁé i" ér&%g ar%:?f'z § °ﬁ§'ﬁ

com os tton he ext usnon d| |s co I|
15. “Capiy | a ms nﬂw‘? far,ag éed
I n that sald? 3 are re nsal ase
central core from sai d capl I I ary channel wal | s (4) extend radl ally,
or where said base (6) is planar and has a width of |ess than or equal to
0.5 cm 20. A capillary channel polyneric absorbent sheet (3) having a
plurality of intrastructure capillary channels (8) fornmed by a pl anar
capillary channel base (6) and a plural °ty of walls (4), each having a base
end (5) is and a distal end (5') and each extending from said base
along the length of said base in the axial



direction for at least 0.2 cm said sheet being char ac l I H
Specific Capillary Volune of at |ea / preferHH l' Hm
cc/g and by having a Specific Capil %&M‘él}%&ﬁe Area of »atc

preferably at |east 2,000 cn2/g; or by having a Sl enderness Ratlo of at

l'east 3, pregd ehalikio tdle (ﬂﬁﬂrt rﬁdﬂﬁ’f ro bE& |ﬁar;3914hrﬁf stiubifre& Ridols! Ad Yabﬁé%aa%?dmﬁ
having a capi ly g Ynverlighl E6inpnding falta ? éhanhe |ﬁ&l P Qaild Byer ¢|avmg ancdnfulaR base orifice
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capillaires, ladite couche conportant un orifice de base annulaire (30) et
une region interieure ainsi qu' une rdgion ext~rieure par 36 EP O 516 730

i 11111 11121 11111 111 rapport audit orifice de base
annul ai r &€ conprenant, en outre, une entree de gaz (26) disposee dans |a
region interieure dudit orifice de base annulaire, et des noyens pour
mai ntenir en place, dans une position fixe, ladite region int~rieure par
rapport | ladite region exterieure, caracteris6e en ce qu une nultiplicite
d orifices (28) pour parois de canaux capillaires s'etendent radialenent a
partir didit orifice 5 de base annulaire. 10 15 20 25 30 35 40 45 50
55 37
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