VETAL- LI GAND COVMPLEXES AND CATALYSTS The present invention generally
relates to netal -1igand conpl exes, catalysts conprising or prepared from

t he met alwbi2gemd7aenpl exes, processes of catal yzi ng ol ecm/ysedognesiizat i on
reactions with the catalysts to prepare pol yol efins, polyol efins prepared
t her eby, processes of making the netal -1igand conpl exes and catal ysts, and
i nternmedi at e conpounds useful therefor. BACKGROUND OF THE | NVENTI ON United
States (U.S.) Patent Nunber US 6,096,676 nmentions, anong other things,
catal yst precursors and catal ysts conprj si ng a.(}oup 4 metal. U S. Patent
Nunmber US 6, 803, 433 B2 nentions, anong other things, netalloenam ne
conpounds and catal ysts conprising a netal that is nickel, palladium

DL BB A ARSI P SERRENIARY S, Pt o
menber s t havI e ABSORBEATONR BIChE A THI QIS MERAVIAITBIA D AGUARGTELIANA At al yst s

conprising a netallic el enent of a%@@ieoups 1 to 15 and the
| ant hani de series (of the Periodic the El ements disclosed in

Lange' s Handbook of Chemistry (MG aw Hi |l Handbooks, 15 th edition, 1999).
Chem cal industry desires new netal -] i xes and catal ysts prepared
therefromw th inproved st abi IWP&@%?W%M kyl group m gration)
under ol efin paé\ieehzabédn @ackilpncaendb tinoMsofbenartickeqfaes ahdth®) and

Preferably, the new cat al%sts woul d be usef ul for cat al ﬁgl ng_ reactions that
provi de r?@Wr%tB akingia agrorpet pRicl & @dgmoreri’éwc Wéﬂ efie 08@ 6@1&{%%@5

| mprovi ngnil&‘:ggczi 'd@ﬁosﬁbl@'a@&arbd?& aMicl Pih @bsfoﬁ{eﬁﬁ#aért{&ﬂﬁéﬂ%lszﬁﬁ% faRGheGhdnVistd es
(e.g., providing a new rel ative selectivity for a nononer and co-nonomer in

maki ng a $¥Yol efi n copol yner), reduci ng manufacturing costs, inproving
process safety, or a conbination thereof. SUMVARY OF THE INVENTION In a

first enbodi nent, the present invention is a netal-ligand conpl ex of
formula (1): wherein: Each BACK4gWaANPA VHESNNENIIONydr ogen atom (G -C4 0

(A1 ca 0 yhyar Seart e PG TR tsnrocafy m R LRI e
RKRLP-, vdnéﬁrrgatrmeetackbsalb addcorlain habpenndant. | Théys aly dreogemded © prédent body

0) hydr oc y ates fL(;ﬂ? &)1?8§ydgt31 2‘{0% %’)é}%:rvﬁlgeo%(lng% 1ﬁat8%0&%¥1gé%§%%y 51]t1§1§ ( cl‘?‘acj'o

) hydr ocar are

t oget her liedidlﬁg)rthatacc(n(f‘:ZtnOdOI{@ChwdﬂlO(haer@ﬂeeneACIl’lSp(O@I)leCébsorbent article, such as a
Q)hetero dro ene ere| each i nde nonoani pni ¢

i ety ¢ HPoE BTy BB R PRbLpERER RS 1 g feh et 0eE Mot  a
Lewi s basteccgrdaigpy, tekfaits h5veFaélélRPﬁE§lde (GRKCRLmpRICERLthe Gt alRXPRKRKL, ofwhe mBiotbeaach Rx

5 P AR B M PR e iateb AR g e ert i S, Ernshits bedeby)

and each Rl aqied BludhRdeReNaeRtdnind & asadefel e dhsaRMkeindEaghinidl RAEtidafRof
|ndependentl |s absent or is as defined above for L or X, or LQ and LR are

t aken t od®t #B¢let 0 form (RD)2C=C(RD)- C(RD)=C(RD)2 , wherein each RD

i ndependent |y dopethbstibembstibitytigd dibperC @htm an FABé%)?B/ént p@f nRARMdNL ;alfch M
i ndependently is a metal of any one of Goups 3 éroups 7to 9 of a

Peri odi c knanh easofupehaberiese Py mese St 19& 0| altsex‘fbfnt pﬁéG%@ arolyedrngaicriala
fornal Oﬂﬂgéfbhﬁrbaﬁﬁcﬂia?e ﬁél{rﬁgp mi’t@mal ‘%sorﬂ'éh%lﬂﬁ afi® swlls! aﬁldarﬂa}J 9@ fFS ef‘(PJctlg'e or 2,

wherein when n i's 2, one I's absent R I ndependently 1s H,
Q hydr ocartigypldispesed (iCan @asohehetréielo iy d cotan bygitern Pagrangémep interdgd forgpdnRy

e K B ) MALSER P e B BRI Bl
((C 1- CA matyriwy do waénmylh Y@ iende(l (1@atioC4n @n )abyabant artisyd Rl #bsprbemt particulate
polymer material, therefore, is desirably immobilized in the absorbent article such that the
absorbent particulate polymer material remains immobilized when the absorbent article is dry
and when it is wet.
In addition to being absorbent, absorbent articles, such as diapers, may desirably be thin
and flexible, for ease and comfort in use and for more convenient and neat packaging and

storage. Absorbent articles, which may often be used in large quantities, may also desirably be



(C -&A Q heterohydrocarbyl; Each R independently is (C -C4 Q hydrocarbyl or
(C -4 Q heterohydrocarbyl; wherein RL and R2 , R and R3, R3 and R4 , R4
and R5 , W0 20r0/@371and an Rk of X, or R or R and an RL ofCi/uspaovosaiidy are
taken together to forma (G -C 4 Qhydrocarbylene or (CG-C 4

0) het erohydrocarbylene, or Ror R and L optionally are taken together to
form(C -C4 0 )hydrocarbylene-C(ONH-, (C-C4 0 )hydrocarbyl ene-C(ON((C
-C2 0 )hydrocarbyl), (C-C4 0 )hydrocarbyl ene-C(O O, (C-C40

) hydr ocar byl ene, or(C -C'het erohydrocarpyl ene; or any three or four of Rto
R, Rk of X, and RL of L optionally are taken together to forma respective
trivalent or tetraval ent anal og of (G -C40) hydrocar byl ene or

- C4Q het cay, er of
R R ARG ARy [ B ShPR AR S GaRleabh Oeim%fﬁ?%&%@og‘?or ma
respect i \absdrpény airterd add btk roathal :émorbamaamge ofnd (t@relgys ir@rease thickness, reduce

)l ocar By bty s 6ot B Db ST PR Bl dt e o

(C1-40Q hetceb@hxﬂrtmalarebydlﬁna mardalt hean ehwiredenrtiofe Ray cnoR be Rkeffn‘cu% uRL of

L, and L are as defin dabov i nteger .of 1 or ei n IS
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gr OUQ)p har Q‘tattfﬁ Kﬁd&ofd@@@tb lﬂ%fe fe@ain® ﬁ Iﬁi:f?’ﬂ f(nﬁi ﬂl(ﬁ]?fﬂ):hyldj’ TR bﬁlﬁqﬁﬂﬁﬁv@ Ebhsbgent artlcée L

-4 et er ohydr ocar ene; Each of the aforenentione cr rocar C

- C2 o) hydPBamngy pbsofiept (E?;Bl)chlﬁﬁr Belympy Imatqriel vl eRnsrh H?*HPB’&%%WI OP

- CG4Q hyd ra@&ﬁsé?;ybﬁﬁwat& ga 54 hYE ar@E BikRRS dryind wet states.

(C2- CAQ het er ohydr ocar ?’ene are the sane or different and i ndependently is

unsubstituted or substltut ed with one or nore substituents Rs ; Each Rs

i ndependently is hal o, pol yfngp@pfﬁmeWstl tuted (Cr C18

) hydrocarbyl, F3 G, FCH2 O, F3CO, oxo (i.e., =0), Si-, RO,

RS-, RS(O) - ﬂ@@@r@sent Ingentipn adcpggssN. oneF@@ﬁNe teqymeal ]joqlg}l@descpi@( @pye and

RC(O)N( R) ut ed
O g5 e O K Bl o SR B ADBSRENCEALA bl ST

f or mal oxaberabdn parsiteate potynree thxiterivl frgmcah plubpdity ohesereeis inl 4 pramigg colphexa of

formula ( [P g al of
oy Tone. SPHBATEN SO LRSS PIRRUTEI Ly Mol Sl
G oups 7 substaemalar mrelte:hl:d z;qd sihded f@nmatealnobér s@rasqu)foacm ohlnrels exeadisg bhakerM i S
second oS AMER S wsPSo bt Pl ot BREFERaR L B SPRRBR P bt e 4"
pr epar ed afnfaﬁ)g’ékl 1@ me aaty mnmsnfeont ﬁ)lwslelxgamdg @mheadgzspamdllef ar andl @ac(eﬁ)fr@mdn@ne or
nore activatin ocatatO%l S, .or ﬁ ctlon rﬁg“lfjﬁﬁ‘t qt %%r/]\h in the
ratio of A8 HInBEIT G REPEE 16 r’[laﬁ(e ‘Ghé"et" 4 urwg doe ﬁf‘?laé%(es to
t ot al nurgbwtarﬁﬁu)npiuesel ab thdreovanet @E plitiay af trédéalird Gn€ GheC aisatby it pargcul o m
1:10, 000 t? 100: 1. Preferably, the cat aI st of th Eecond enbodi nen 5

conpri sed' flf%ateﬁ%ﬁa‘iﬁéﬂs”?? 8H1t 4 ﬂ’rbétéat%f f B Syl Batdhe plssPy PRSI N g
still norRiypiceingfiall ¥olRoR ifBbRd oh ingand 6P Xomfed fHRiwadh and fidst bRurdict bf I d
enbodi ment, the present invention is a process of preparing a polyolefin,

the proc e baipra dhieagorlassic aghesive duenisd sy peaderpiigd onghe ATty Herdryaliie
ol ef i n t golyAR: GRk@aY 8ld @E shifEa8a6 Bek-eRDAstLFRRt paRgBl. RIghiMnReiN MRIkhZi ng
conditions (described later) sufficient to pol yrrerl ze at” | east sone of the
at | east soprérajgaing pam apgbsasbest By¢tn and produce a pol yol efin therefrom
Preferably, the BokWOolSIlohet SR8 SLAX! iGNGHDR TP s fofthaking a disposabl
et hyl ene/ al pha- Cc():P Hén i ntoere o?pgrrer e. {.;E?mco’pol r?elgﬁ; 8r gnmg @ CISposable
et hyl ene/ahbqbeat altisle maxzilcemensenareamﬂgempar(i@ﬂge Jpolyarep ok )feed¢rn aasuppm“rt h
enbodi e r M I st of
N T e
nor e et ahayl ¢oggmide e(gnphmhahng):ﬁ phmhmyjbhcr()sts)batrs)emlelmgrsuhnatrmaaycpmldal|t<mgnd
co-cat al yISJ;[ICSe rr(])gne(l;necacl)lggle} éooa?ssto lélrfn]; E:I?alnrel qs extendmg between the plurality of cross bars.
The printing roll may be structured for receiving absorbent particulate polymer material from the
absorbent particulate polymer material feeder and have a peripheral surface and a plurality of

reservoirs in the peripheral surface arranged in an array comprising rows extending substantially



prepare the catal yst of the second enbodi nent, wherein the ratio of total
nol es of the one or nore netal-ligand conplexes to total noles of the one
or nore awDI2BNG2MT9CcOo-catal ysts is from 1: 10,000 to 100pLT/USe@bms4d y, t he
process enpl oys an aprotic solvent (i.e., a solvent lacking -OH, -NH and
-SH functional groups). In a fifth enbodi nent, the present invention is a
process of preparing the netal-ligand conplex of fornmula (1), wherein nis
1, j is 1, LQand LR are as defined for L, Xis absent, and M Rto R and L
are as defined above for the first enbogdi nent, the process conprising a
step of contacting a nmetal conpound of formula (Z) ML)1n+ (Z), to n nole
equi val ents of a conpound of fornmula (Y) or a salt of a conjugate base

t her eof r It suf ficient o0 ' LSl he
ot al || GAge Sk APl LB O BRACHEFp AR thLE, SRR P
and m i s kltectledliyef thas birk ereyebsanticlynpoallettoghe foysmilte gl@plilyof résprvoirs
aggregat e, .neutral .. Another e di nent . of t resent .invention is a

oot of ih (B R 40t o HECRECh T bubins HOF rFAES R pi RS SL P Relels Fon

Pr ef er ablryceivichibsqbdny phieitulie ipplyater eiateyiblefi@n hienabpabyiversticalate polymer material

et hyl ene/ al pha-olefi.n interpolynmer (e.q., copolyner), or an

ot byl eno/ i BhaEHBrTnPbR AR R Rt iy SRR BE e in gt suifbr her
enb ?di megha}t @fe atbb@g@ﬁ @seibilate PYR et Mbtetisl canedtﬂgeb\?ﬁfﬂ @t ellmmma oothdd bé\wleen f
preferred intermedi ate c ound is a conpound of fornmyla (Y)or a salt of a
conj ugat dMh LB e prOsS r ei“ﬂe ﬁﬁ?rgloP@SthC&@j}eé‘lVEy‘inatﬁ% ?PPﬁlet‘%fcénay cﬁPP&)V
yaryl, ormdRhopgstcGahest¥d nthtdrRl ¥ipliddiek dRhé SosoBenGAriduhd) foyner anehiBRaddqnd4 ar e
as defined above for the netal-ligand conplex of fornmula (1). Preferred

i nvent i orfubsiRll pstaycipfhet dpeorbed glECElasoBR B MalsHY PreHst fubptele ang Arstn

ef fici enchesb@siap@ ymeri zation catalysts (e.g., higher grams of polymner
produced per gram of metal -1igand conpl exes of formula (1) that are used to
prepare the i Mksatdingniocst angikar gspeghal prsodyesiopot YisPesaplagbsarbpal adiclsgmay

pol yol ef i ' i ciall i [ r ul ar
el ot e, (HBES hipes: U@l REIEL FLEL kL F A BT hee o
Mv or Nnh abforecshoenidcatad betpobty ik ¢dpisiest ardghy bicksticals Theabsnelat byre any haveent i on
process -.he t-hird i - r ef ul
P for aiRah dCaRrar |- RAL oRk ShFLA0NY R RIEREY St ARABR TN o
Mor e pr efmmyaloélyde 4 fisst palsyat efid ths seroad abefheht laperapphdicgd s@nsd wbewrae. The

pol y.0| ef LS aql Vi ha{b(s:’or}gént Ii’%’le%r mg/h fl?‘r{%l%r g%ﬁu‘dg eags bEe)r(fl n?r{iglﬁatgf Q yuce¥I material
appl i cati ons ars those PequirTny®hi'ghet " iah “andi Entserit & TPt atur es
(e.g., tekpaied v @& flrkighe kedohdBuabaed ad0h&oplalichelhestveangbis nafyeover the

| icati Lri ' d hani cal operti f | e,
one or - mipBBP AHGHES PP SHstg HonoRaey TR nd; Sat: otriy TR el o

st rengt h,abt@hsik bartisilhie pglymer @la@fighink P Be dbpdit@pdn thetfirkd MaSSconea@bstrates in

resi stance, chem cal resi s}lance, ignition resi sttgnce, resi stance to

di f f usi of*BFCPBIPAICTRY &RY} ehSh PRLGR IR, CORMFSH TN B 3PsosteRbpgriiguate pplymer

et al - | i gadiehi-f R L K68 Dhe @hoth@leRldhd@ng bubs@RGhIGPeRHSEWS) to IR loM@Ehdinarsgf rom
with the one or nore activating co-catalysts are useful in the ﬁ}r ocesses of
the thir drANENUGErAT¢Rs ety ingettt BeWate tsofops] €1 SRl RaPwyictle pribtess
of the fipgliugaRodismant rRdendS@HM atsBrbBMTRSRUSPRPL AR IRF Gl haRat of OT
exanpl e, synthetic |lubricants and, especially for the OBCs, elastic filns
for hygi depst appitios 2 iseid dhqremopjastict aghesgyegelerial g e first ppsesheny laydrpiodiaels gbods
for appli Smal Q0L 8, - (.e ot b ting
goods, bt}?%gg?n Org(%g Ogct)lﬁeg?{r% %@%ﬁgoagg%é&r}o{n?t\%al gﬁ%%ﬁ?@a?@gggﬁf%&exf%{s

f1 exi bl e aysshat saraadatp polyinkewatenzl nagydiei dagposed(tetvgeen theglinsi apd setond sdvoates
gasket s i . il di ruct i . iV, .

appl i cat | BALREELE PlucBts 1Ay AP RRLME S QocrE BB TRMANE e

cor r ugat evhydar stbgartidllp oorempoushyydjste eeapplross ald dnerbertpesplagnelyingd @lagriabnd

aut onot | VE LR POGRERE reaaP ot hERTDROR i PR S BB FRRF TP ¥R  Bea

bel ow, i ned sudsagialheaaliditrene @dchet indt therodvsabiegSpatiratlic Aeweampadn Yowdd Ihe

speci fication, . ,
P other of the patterns. Other features and advantages of the invention may be apparent from

reading the following detailed description, drawings, and claims.



BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 (Fig. 1) shows an Gak Ri dge
Thermal Ellipsoid Plot (ORTEP) depiction of a single crystal structure
derived byoxerez7anal ysis of [N-[2-][[2, 6-bi s(I| et hyl et hplCX/US2009/054714

phenyl ] am no- kappaN] - 2- cycl ohexen-1 -yri dene] - 2, 6- bi s(I met hyl et hyl)

benzenam nat o- kappaN| tri s( phenyl net hyl ) - haf ni um (Exanpl e 1) wi th hydrogen
atons and unsubstituted phenyl carbons omtted for clarity. Fig. 2 shows an
ORTEP depiction of a single crystal structure derived by x-ray anal ysis of
(2,6-bis(l-nmethylethyl)-7V-((lE)-2-(octylam no-kappaN)-2-cycl ohexen-|yliden
e) benzenam nat o- kappaN) tri s(phenyl met hyl)-hafnium (Exanple 2) with

hydr ogen atons and unsubstituted phenyl carbons omtted for clarity. Fig.3
ZE;Y";S?Q (C)fTEP depi cti onpefpRpELAREFIORSE RHETEARINGS derived by x-ray
(7V- ((6E) - 6- (big yl ism plen kagpaNp-diapy ¢t etrexdancd with )anZnioding(nl ofrgichyieenhy| ) be
nzenam na;t“(,)elﬁggrgal\l) tris(phenyl net hyl)-hafni um (Exanple 3) w th hydrogen
atons and" Unsubstit ut ed phenyl carbons omtted for clarity. Fig. 4 shows an
ORTEP depi cti oip. Afis a ceisngdosional ywitwadf ke diapershewa én Figed tiken xiongyheasealiynal s of
(L-((6E) -16- Q%tﬁ)ﬂi rp no- kappaN) - | - cycl ohexen-1 -yl ) -2, 6-bi s(l-nmethyl et hyl) ben
zenani nat'BRappANYE-t'r i s(phenyl nmet hyl ) -zi rconi um (Exanple 4) with hydrogen

at ons gnd unsmvlgsta;c twhqﬁn&?emgﬁtuaiaﬂlb@ﬁ& Qﬂ&ii&ﬁaedzéd‘wobf &gadgaiséfhentﬁio@ le@lelslilovvs fan
ORTEP depiction of a single crystal structure derived by x-ray analysis o
(L- ((6E) -%%W@Wi%?%@\%%fﬁwﬂ ISP xen- | -yl ) - 2, 6- bi s(1 - net hyl et hyl ) ben
zenan nat okappaN4 t¢ b Ry lodhadbhdhamH X aembdl YW of MnFitgerbént ddydlQeem at ons
are omtted for clarity. Fig. 6 shows an ORTEP depiction of a single
crystal <SErUgaGs Wity anqtis gmByientyy i@y spdios. of

[L-(2, 6-dii SOp{ORY] PHENVIEN o2 HRUbMRMN Q¢ [9RGMi st RAt i rd. benzyl haf ni um
(Exanple 16). I'n Fig. 6, hydrogen atons and unsubstituted phenyl carbons
are onitted f &2 Elisg play viewqj a sqgeogsh ahgerbg At CORTIERRT depicetdrans voth & egihegingent
crystal %tfrﬂﬂﬁﬁl%lﬁioﬂeri ved by x-ray anal ysis of

[ 7V, 7V-di net hyl am no- 2- (2, 6-di i sopropyl ani | i no)troponi m nato]tribenzyl haf ni
unm( Exanpl e 18Yig. I'hifFagpartal laygiudmeh seetionsd aewd afnanublsoitieat eere ptvampyisingar bons
are om ttcgglbfng{ion%t"%%é 1t1r¥li aﬁl%g_d%h& Ego%ﬁqgkeal}eg\lll%rayd% b@y%\gl;{dg\l AS

sunmmari zed previously, e present 1 nvention generallyTelates to

met al -1 i gand ¢'@pliex@s) vieatoélhy sbertpongre diusigutalrin pigepared from t he

netal -11igand %9 Iiseg%% 6 ercorgersssegt%ﬁgg(%trﬁé zeiter}g ol efin polynerization
reactions wt e ca arflystsp?o prepare polyol efins, polyol efins prepared

t her eby, proceégsel® of a vakdnngictifiestrmEb@lof|d geoecssclomphaxes aants@bdndl st 9  and
i nternedi ate conpounds useful therefor. In sone enbodi nents, the process of
t he thi ﬁ%%%&%ﬁﬁn ?rﬂt’j‘f%?nté? FPEHRBt her pol ymeri zable olefin (i.e.,

ol efin conobnomwgy )11Sie aafartisl LREMINAY vib@tdf @NaasisNforPRRIRS anditdodb@f dofle in
conononer, a. chain shuttlin ag nt. (CSA, described later), and an associate
olefin pd‘FW"zﬁttPB%e@é‘fdé‘P%gf’ MUYy be an invention catal yst, or a

non-i nvent i on pgal alsySlersg&SGE hRAS hatokinglrb i IRE@f&T h ¢85k, process giving the
pol yol efin conprising a poly(ol efin nononer ol efin conononer) i nterpolyner
(e.g., copol yhis )3 iyddartgl Bfraesibieyvigw 9b12yqrid whirh foram g rof dhefipRoEBsdbrer )
bl ock copplyyRhAidfFiece2, an OBC), and in sone enbodi nents a pol y(ethyl ene

al pha-ol efin) bl oc!% copol ynmer. The pol y(et h]ﬁlﬁene aI}EhaoI efin) bl ock

copol yrmer pr efter dbisya REpRpAtive siewh a@rinynsieB lgsirptg@d arld:- segment and a soft
segment  compr ipgj g if 85hiiRhSs{LAD fiBe of RN Ph et ;1 VEENEs 8w

descri bed Iatgg %ﬁe ﬁberlmbp%qey etﬁgﬁé)né a f)la-gcﬁ)e%% atgcf octlgcop%ﬁ)yrlr% "is
used i nt ewghbangpabiufathpelpne mitetel tdyervoier. ms "ol ef i n bl ock copol yner," "OBC,"
"et hyl ene/ a- olef i;p .bl . er, " and et 2ne/ a- |

copol ymor - T tGying 1ol BShPRYe WBb of ANhenGh HiREe ot S aBioRh

i nt er champgeg&blaie fopmerr mateisl meedilerein, "a," "an," "the," "at |east one,"
and "one or re" _are used interchangeably. |n.any.enbodjnent. descr.i bed
herein, the oftn1dnusd tRbRISKEN it ng) o rar e SnBinig gt siovigr it ang
t he |i ke pawleuiate patyenes yaafiyn®iesvonst h " i ncl udi ng, " "havi ng, "

DETAILED DESCRIPTION OF THE INVENTION



and "characterized by") may be replaced by the respective partially cl osed
(partially excluding) phrases "consisting essentially of," consists
essent i alwg 20fo/027and the |i ke or the respective cl osed fexalsaadngd7iphr ases
"consisting of," "consists of,"” and the like. The term"or" used in a
listing of nmenbers, unless stated otherwise, refers to the |Iisted nenbers
individually as well as in any conbination. For purposes of U S. patent
practice and ot her patent practices allow ng incorporation of subject
matter by reference, and the entire confents - unless otherw se indicated -
of each U S. patent, U S. patent application, U S. patent application
publication, Patent Cooperation Treaty (PCT) international patent
application a i i
het ant. Dot a; 1od (e R, A SRR EUbAR! £Rbnpl SAELGRE ddiin
r ef er encalisptdable dyabimblie]le a)mpr&ngp@swmnt oartichl8e ma/tnentrna&plpl d@@sltedmn a
publicatig her i.hcor porated by i nst ead
b "t he- POTHRer It ToNar e LB sBRYal T PGt Fish BTER, AfEne.
In an evepparwheraad toeing slsposabiafa{bs@rbedbatmﬂm aWnaetscnlsed\/\mrélhm]ow nafteh ehe
present nglic' i g&tl on and what is witten in a patent, patent application,
or pat entappie E4Y EWS publ i cation, or a portion thereof that is
i ncor por @hZukitlyis r ef erence, what is witten in the present specifi cati on
controls.In th resent. application, headin Definitions") are
Gsed for” convenPEHEa: HHECARIH Gt JoHaen e ATSHILCG bbb T, i P ¢
scope of g&@ﬁ&[l? SEMREs 16SGEQIMHL Brel PlacBdNgal¥RY or ih BraiiniBY ke VAHIOR HeN@aferks a
conflict between a unit value that is recited w thout parentheses, e.g 2
i nches, aBePrR 2% CPRABIAYVHEPUS rkedales) diswhpmged fow e efy. h dYbserlentArticks; m@d
e. 9., (5 ig@idel BRI ShinideSanlNbdulVRbMRInERE | Un8& o iR UfenRBhE R @RGSR 0RRRL I Ol S.
In an event where thereis a conflict between a corrpound name and its
st r uct ur dreashpads ¢age atse bibdnv pusd sdressing triedugis eansnthe dikp| AdaeTben  artiglss Maxver
[imtOf i@ fifaeGlooP lideh LLALES o Adoweﬁstég efdiesOfnd! B 1EANAL ysdr i e
conbi ned with any upper i he rang or any pre erred upper lTimt of
t he rangeermt obadefiimds” or pbedyeeiudeieE mpoldilare hat igfnot Hieited igeurirablyod. avgamabf
nunbers i S ional and irrational nunbers,
subsuned %S%k%g%?% n@%ﬁé‘&%ﬁnd?&:ﬁ%&tﬁe&r ange fromabout 1 to about 5
i ncl udes, for “A]&wntwlnmord_ mélan5;a1 s&uctlﬂe TpicaBy dBp@06d betwe‘am:itoﬁsheetLdmﬂ backsheet
ot her wi Se nOt gs tbe%haler @e for %sorbpgr Iar? Io% Tnartl) F éretche L& %)sor ent I glg tcP the
of ficial perlo IC E) Versr's BB E T IBS ™9 Y ut% kh da e
| nt er nat |rmayadorr1ﬁnseameocfr rﬁtué eulcandesb\ppdolmdt ﬁlﬁmrsha“tyna(l Iduﬁ’tz%‘()l on Aie&ﬁeaalﬂmore
references to a Elf) 1Groug)s shal | b}? to the 90'318 or. Gou s rleflect ed
in this PEPBED can?é CEmERIaYiG SOEPRHHERL 109 FPSUBHE PEYEYAASRTET RPIC82Enét al  of
G o?pI 3. lasﬁzuporﬁorﬂ&t @k Sne(@Mﬂ&elsabstrmﬁ@’fdudgmgblh@ﬁg hﬁrh@sdisenapdu%ﬂ&te @ﬁllyﬁhér
useful in the present invention are scandi um ttrjum , the
| ant hani de&enas BH-éliel‘WEé’f B9FG BESTassst H%ﬁd’i“ﬁ%‘?yeré‘é %‘i"h 95 ”P%?'Hsgr@ﬁ%hﬁo{el_laﬁy,
cerium (Ggb, mélﬁ@&@%k)éml%@} (PR on@ﬁpﬂﬁéfB B teN) and RAO BBVeR 1448F (B comPARNBRY | UM
(Sm, europium (Eu) linium (&), terbium (Tb), dysprosium (Dy), holium
(Ho), er BOOWPYeRr )Furdﬂff’fu'th @RSOELEH) COT tstupgsantiadly %})ﬂos‘éﬁﬁe | Theetbserfeticas, doghd t he
stabl e agl} At H8Saf RQIBLbATR ARk IGHRE ok PBAASHeer FIREMsGbiN arIRDIIL L&REPPES
of actinium (Ac), thorium (Th), and uranium (U). Unstable actinides such as
pr ot act i l(frraay henehspipantugery Neyld q@pmtmﬁmﬁﬂ(m@ the e ror apQiensEOFtes. dbg i um
ber i (Fm,
rrendel ewatlégr#r%éﬁ%&ﬁﬁ%rbné ?}{ljdr% ?é %MHE gfl (% a g%@%lﬁr%ﬂéz Hé%oggﬁ)ethgégi%%g% fromthe
act i ni des usef‘absoirtrent payperesaenial i’ he@nthemrgelli@lgeﬁ%ﬂraéd “@G(Mlp“@pﬂmb@t@nar e Sc
and Y. | t. M e
netal s a?ﬂl élgt ES erﬁg@&g{t”ﬁ%ﬁ 1 o‘%{? dla?%%%st at oaggf%ﬁ' o ngg{r%or gm% q#'iegr ably
+4. For mobmwesnmnaﬂmmatpcamsma@rbmu\l@m b cimes riodiheeigbr oi armdquRbys 0. Q%esahheuded

f th 4 net till oth
enbod mertont ey BrSRe Eratfes T CE bR M 200 the pr esent
invention are“Xesvatstnuparodlate polghéimatéidy) is uaathet@mtoaiefemd ahagbsorb@n ppltympﬂs es

of the presen ention, n| um ded fromthe Gou net al s
usef ul pﬂnatt?'f@tlﬁ’:h@gésrﬂlpﬁlﬁl\?‘élﬁt?l Y 39 %fiﬁl(?wag’i( %e Jtrent s Mlspa metal of

Group 6.



G oup 6 netals useful in the present invention are chromum (Cr),

nol ybdenum (Mo), and tungsten (W. For purposes of the present invention,
seabor gi wo@esg)o2ia9excl uded fromthe G oup 6 netal s usefralr/tuseomhes7ps esent
invention. In still other enbodinments Mis a netal of Goup 7. Goup 7
nmetals useful in the present invention are manganese (M), technetium (Tc),
and rhenium (Re), preferably Mh. For purposes of the present invention,
bohriumis excluded from Goup 7 netals useful in the present invention. In
still other enbodinents Mis a netal ofg Goup 8. Goup 8 netals useful in
the present invention are iron (Fe) and ruthenium (Ru). For purposes of the
present invention, osmum (Gs) and hassiunt(kb) are excluded from G oup 8
metal s useful “Ags&%%t gé{rﬁgﬁ{t& b Ml%PErla 1 A %] o Iskd RERGY reRIPRALTERL S,V S @
metal of G oup s use I'n the present 1 nvention are cobalt
(Co), rhodieuwhdrith)the arsd subsirge @Fha(lﬂ rsyconfbrselfseatam2yar€@ep@ratdétby Fomltpﬂuppsosés of

E EZ B; Zzgﬂ}tt)er: b%ére ﬁ tparrtlcle%hl n%;el rﬁ‘lel bsou}e@a%l/)gp t%e absoﬁaent artll‘cl:gla?e epo (%metr maltleé“tgi;moulng
of f or mulazea( iY)defineabg tta:npemnmteal df them/dfrhabpllng mrclesml‘tewhm ®o np e sedamioua

nonoval ent _a de rotonat d), derivati.v t he ound. of
ormura Cp oot e S SE I SRR neis P T ol oEREhRIRY of
overal | nowodel7ent cations are trltyl cati on,

tetra((G -C4Q.hydrqcarb nmoni _un , sodluntcatlon aIC|un1d|cat|on in a
henmi cal ci um sétrg eltf & 15,32{ h%?ﬁql ® ("W P Ceymusd W u SIS & R GHEE P m

di cation firar.a hem nagne5|untsalt Mg+ [(Y) ] (counter nDnoanlon mherein t he
counter nonoanion is, for exanp a carbanion, haljde, bicarbonate ( HCGB
), bisulfate (teonrise)’ C@Plpﬁtlmd@%e??%%spr?ét SDQOHAesh tepyy, eaph specifiss dh o
descri be p?es@ﬁt%n&t‘:@hatgﬂbﬁb'\ps (eeg 9a aCOﬁl%nth 4o dREK YY) pretilfe BRT £18LREL bEBlher
expression of the form" Oy ) means t hat the unsubsti tuted version of
t he chemileapreg recguﬁle@@nt@{ﬁt@éscomémn& kngyrp &y thg a0 disalogaddwieit o a nunber vy
carbon atons ri bed
for the chenlcg?ﬁégg p. &ﬁﬂﬂgzaﬂgixggg%%p§@q§ﬂthﬁgﬁ ‘f?ﬁ%@%dq?&ﬁﬁ%mg?ﬁglkyl
cont ai ns thatana dlaing taj@e spachod nxtasials or Waesrand teose thandsr ot suatpsiplly afést e brsi¢ he
Chenlcalzﬁﬁﬁ&%l&%&kﬁﬁ@m%Q$dB @gﬁ%mﬁgrbon atons, the substituted (Cx -Cy )
chem cal group rsé nore than y total carbon atons;
i.e., the rraxﬂﬁmpo‘sad»teﬁl is nu;ﬂdben 1tsf ordaatyosensd corsneafi amhmlslabhati budigehsd¢dCor - Cy )

chem cal e Oﬁlélg \?q&t-)etr aqlmt}tee eﬁmﬁer ord uf sgf%Vu 5ve{e%%$fjlrﬁ1g?eng hﬁef pme oF ex%];n ?a bon.

atons of "€ac he su uen m cal grou is
not specnhmeﬂmheﬂbmmnmsbunﬁarﬂ&modObmmbekﬁshydmb@eﬁeﬁbmauxHMBSMMemmnz
enbodi nents, an invention conpound (e.g., the netal-ligand conpl ex of

formul a fW?i%nd t he conmpound of formula (Y)) i ndependently contai ns one or

nmor e of ]E he E lub&taeﬂ' eerk $o Bﬁabso@élﬁfaﬁ[c@éehgﬁahﬁﬁvlefrﬂfyemfhﬁts aﬁ?[tﬁoilt)tlhﬁﬂt peofds
more prefera not nmore than 10 and sti nore prefera not pore
than 5 R& P‘H “P%@WGBF%W&S t\t\ﬁ%“rl’@letR‘ﬁ"e wap it ogho c%?r%?z‘p Hando Rt ﬁ%ﬁct fizalhor
nore SUbSthﬁtétﬁﬂ)t fecktSe an® @&hatﬁ%n‘nm%ﬁr@@ﬂtvtaﬁte' ARt @S &iEpePT also
different substituted chem cal ?roup In somne enbodlnents at | east one Rs
is pol yf [1yAdvdss opanfie hichidy & finebbelgyr-esent  pur poses polyfluoro and
"perfluoro” eagh.pomptfiRRcANSrefReFiRRhhidien}. The term "poly” as in
"pol yfluoro" neans that two or nore H, but not all H bonded to carbon

atons of a cory éspEiitmgisunsustacudetheeheribean byt @ﬁphra?t@naléppaé@miow a
fluoro | e YRSkl bl tENERlGR andloP UohesTREURT TUGRER o REF fhaor o”
means eac to carbon atonms of a correspondi ng unsu stl e
cheni cal nyedvats whwheytame@nbymaailwﬁmb ptrcht-bandedibadorparateng  kihding cxirnsgpoup.
As used Ln r r hyl." r i cal
of from 1 il of gl 80 Bechimin  ARIPEERRMhon B a0, YA QEALARIWCAE 2%
hydr ocar bamradiar aghineraddeodrigin anm thay de 4@ pkasrbwntimtoosrilanwiner @i e kand:ﬂ in situ.
hydr ocar hon_r adi i cal. depende i S .aro t|c
non- ar orareh TPl BhoS Bui iR eS R ot HER APBH Gl g ok n,
cyclic (nmmﬂﬂﬁum@zmnm@ndamgcpmbmr&yahlmﬁbﬁms&ﬁmanﬁmmﬁmmﬁmsﬁﬂmp@hy@ypbtc) or
acyclic, or & conbi.nati

chopped), contlnuous smgle fibers (filaments or monofilaments), untwisted bundles of

continuous filaments (tow), and twisted bundles of continuous filaments (yarn). Nonwoven



of two or nore thereof; and each hydrocarbon radical and diradical is the
sane as or different from anot her hydrocarbon radical and diradical,
respect i webypieemad7ivndependently i s unsubstituted or subgCirtust@d/obyione or
nore Rs . Preferably, a (G -C4Q hydrocarbyl independently is an
unsubstituted or substituted (G C40 )alkyl, (C3 -4 0 )cycloal kyl, (C3
-C20 )cycloal kyl -(C 1-C20 )al kylene, (C6 -C4 0 )aryl, or (C-CQaryl-(C
C2Q al kyl ene. More preferably, a (C -C4Q hydrocarbyl independently is an
unsubstituted or substituted (C -C2())hydrocarbyl, e.g., (C -C2o)aikyl, (C3
- C20) cycl oal kyl, (C3 -C 10 )cycloal kyl-(C r C10 )al kylene, (C6 -C2 0 )aryl,
or (C6 -C18 )aryl-(Cr C10 )al kylene. Still nore preferably, a

(G -c409Q i (C -
Cl 8 ) hy dﬁ%@%ﬁ%ﬁf By %onthﬁﬁypgAHFC%l:%/ss s su as?%%lﬁi_?%%@g;%ﬁl@qoﬁﬁlflgU%Bﬁ%%tég{n%%f
) cycl oal Ie}dctr(D@mnu@ES ayélczkfylingnéfhe(t@&s -\@1@18 of aoywoveorfalfrcs is @subBy kaprydsed @ r C6
) al kyl ene._Pr eefrg Ak r}{ © ra( %/m(C?, - C 8 )cycloal kyl independently is an
unsubst i TP OIS HEE G e)d (C3 -Cio)cycloalkyl. The term" (G -C4Q al kyl ™
means a sat ur &ped' et faiirgig pon”, by alsnmhlmﬂelhyndfemacaldtspassablacganﬁdnmlﬁavhrgoammst o 40
carbon atons th IS unsu stlt ed or su tltuted b%/ one CEE
Exanpl es B in8lbs: PROTEY ?S&:g“e%%f?fwf VERSULEP ‘F&Haécﬁ’eéjlfce SRR ;
unsubst i | tont @6l wWekier ®9ah§§ytln,g tuas)tbb&b ' fagh eflo (6 16@"@36:1{1‘;&@5 aﬂitetlmjﬂgdttetﬂaﬁd into o
1- propy 1-butyl; 2-buty]; yl i met et hyl ;
1- pent yI Poytlﬁ%%@ut alW??éﬁwPW@rltOﬁBny‘} Pa‘&n‘HaXL% ?Hn%%mye%meﬁ éﬁbéﬂm ut ed
(G -4Q ahéwdm%arbat aotghitddub efdirife @gdiddr, postits ok et £6c1€ GRinEr@hdtdhhble and/or
trlfluoroneth and i ndependently is nethyl, trifluoronethyl, ethyl,

1- propy! ,noBr® Qst%{om%@wig TR iion 2dpgsive coohigsig R‘Sﬂdef?ét@n%%{ﬁé A nentuMat ed
strai ght RrphoaRahs: wﬁél@'a[bng'tﬁeaéikdaﬂifer@ﬁcefJfQﬁe drtib1e |§ 0 Gt %Ebn@d Cfint WaAt is
unsubstltuted or substituted by one or nore éf er abl (C

-C2()) al Kydend), Whidpethp égrmgy pamt aqr o pentHfarg @ﬁeﬁﬁpram( pantpgre plsp ﬁamaw(ﬂY)ref@ﬁ%ugh
which th " ) Y "o " [C] ng.
Beanpl es of LSSt ey (GRFe DS APARR, | BATRE BRR: rafine 0G0 Cthafe
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NETAT Septeﬁl?gézl 5?9893 U sc'ﬁat%&"@j 5}6%8%( %ﬁf%t% Buelllgxclj 1%1 %gtoﬁ 29! 1%55 '%ut o
(Cl- C2 (Pa)eal Nyl 61120, 48k 1ssud:rstq Asttted of GeptEhbber) H, kzgao(en@s P@ER NQ 6, (:(0@989 and
-(CGH2 ) 14 i.e. yl, S uted nor
1, 50 el oSy By I SpekdnerooRly U5 BRI i NRBhdr 1 CR TR
subst i t utangebyt abra Jaly lmom)ORSJ)S Paeo-No. 13,0926 1 tissued/ © Nanas onat ércMarch 3

Yom 6 tao0 Dar aaterorabi s N APk lomebdh oM shik Agf 1oy ™"

tricycli @dradiacad F@saemrg B@xﬁcel filkd @h J3nd gﬂgas)oﬁ LIIJ lsgpateﬁe«ma@wngl lmledieb
rings, respective second or ird rin ndependently is
fused’ or Bt teerrbsl 2 PP DS Phgnare aaeneh fencd e hEs £ Rebich P <
aromatic 1@9@1 preferably, at Ieast one of any second or third rings is
aronatic. | es of unsubstituted (C - 8 ){) are unsubstituted (C -2
Qaryl; unsubs whsiipaly(cellulogerfaeey ay yged horemaorlegssiby gn pificleg prchyas an abspripsng (
1- & )al k¥t Hﬁ?@ﬁﬁ'tamsﬁ@s%@]ﬂn’lof%! W&&@MJ cellblit ABYENed! th‘iﬁr%%lluldsf&qﬁﬁ%ﬂ)@ss
hexahydr oi ndaceny! : i ndenyl ; hydroi ndenyl ; napht hyl ; tetrahydronaphthyl
and phenah%nhi%n@ﬂuEﬂlarfme@s n@fceﬂwll@@t: iftbgrsedr ( © e @aarsyq ingmatera) pgnquayped ( C
-C2 Qaryl ut I

pol yf | uorcg% 12%{/’?15&%6 r‘?’t(?lfallﬁgﬂg éerngl %ﬁa{ of C&ﬁﬁlofs Pu%%tglﬁal Svoc%\%(fi y%&?rﬁhllgg}%%rdrlﬁ "(C
-4 Q cyGhl@@ﬁSkﬁeklbd&Bmalasomnqyr(étaedb&oy@hi @réhydrocar bon radical of from3 to

40 b t d . :
10 carbon =t ouRhfkyly® SHIBHRRN |NGA A" SURSLI SRS NRReuBr JTBHE R
Q cycl oalakydrbentipsitibgbte tpotyestr (r@ﬁananirea ahe flIS&BliQ%‘I‘&te Oy chd pecopy lsubsayce I78buxt yI ,

| tyl, h |
O ot spparY B i R R S s koo TRO M i it e
( Cg 1Cf2| @@&@taﬂ)&bkty(d:t arsasbisdowécnt @d {riI3subkirdd) @Y cdndadekotd, sudyedio Fenyaionhe- yl ,
an u%r OCey

cl ohe
sorbent particu )i:}/te polymer material area. Incidental contact areas between the first substrate



Exanpl es of (C -C4 Q hydrocarbyl ene are unsubstituted or substituted

diradi cal analogs of the (C3 -4 Qcycloalkyl, and (C2 -C4 Qalkyl. In sone
enbodi mrenwe,20toe7dbr adi cal s are on adj acent carbon at on®PC{iuSe009/054714
1,2-diradicals), or spaced apart by one, two, or nore intervening carbon
atons (e.g., respective 1,3-diradicals, 1,4-diradicals, etc.). Preferred
isa 1,2-, 1,3-, 1,4-, or an al pha,onega-diradical (i.e., having maxi num
spaci ng between the radical carbons), nore preferably a 1,2-diradical. Mre
preferred are diradical anal ogs, especi@lly 1,2-diradicals, of
(C3-Ao)cycloal kyl, and (C2-C4AQ al kyl are (C -G g)aryl ene, (CS-C 2

o) cycl oal kyl ene, and (C2 -C2 o)al kyl ene, respectively. The term"(C 4

)l letero c

Lar bon at e S LbsBRETEuy BE RSO GRRPAR AT Bl o didnbl i
S(O; S(Tpdoy foBingPometi¢sRYh as mlmjzvsl\pmtﬁ twipver @ilredipadiepesndeint like. each Re is
unsubsti t ut ed.(C CH unsubs ut CrCMh drocar byl ;
and each RN |sﬁb r?%lﬁ%xstq‘icta@ﬁ d‘%(fE?\t@\%y%ﬂ osé’%?l% ne fﬁaer%too‘ﬁo cpggprise'd pORYE

1- C40) hetoempbyidsnoam bmlc&lnﬁﬂaerma iened hed epmlhydas dmanmaibsdnbemdnalaial ofithfthom 1

0 S, o homafi EpeS e RS siorIRo v uE e aodr BR, BPORA) Bh T4 AN and

each of tthembpheicofediacankenl of drdpreahs mveﬂtﬁmefaﬁﬁmw fybratisen@Work 6&f b at om

or heteroatom thereof. Each heterohydrocarbon radical and diradical

i ndependeHPYSPSPROCRIARE Y- t ut ed or substituted (by one or nore Rs), aromatic

or non-ar onat ithicieREULAd Qdlif" ABSRMeRtEdierdhi@bght chain or branched

chain, cyclic (including nono- and poly-cyclic, fused and non-fused

pol ycycl |M&f—ma’£§£éﬁi c, or a conbination of two or nore thereof; and each

het er ohydr ocaifon i C}ﬁlﬁew@@r@ aBfaRf 101afdRdiRD 1o 4 CAMIRBAbARRent of the present

het er ohydr ocar bon radical and diradical, respectivel y. Preferably, a

( C1- C4o0) heeatighytheshapehif isishevepianddiat Plgﬁ ynsonjFasigH steler (e evithsut glagistindugedsd

(O 40 I Y, I o ( yl-(C
e g%&t?&fcgﬁ%)k%g c%)(rt%s Qgi%eh(gg % a?é ed A%g o éltﬁ%er: 8%?{@ Pl?otﬁ&%%?ﬁhé(

- C4Q) het @trg@yl@locﬁdlel@ape( ©.- A gortiop I@éth@ rdesapkk 4] té&te,conl(aﬁs a@ﬂtaﬂ héacemg)fm ylewer

(CrChet yH Ty - (€ - .
(O Crhet o S S0 SRty SRR b tyon ARG AR KV ERRea ©f
(Cl C40) h&tlercbhayrslr ocar byl |ndependently is unsubstituted or substituted (Cl
- C20) het h b h t

2T ST SRRLOYL b Bk RO ORI b e ot e,
(C3-C2 ()1)m;andts@1a|1kyﬂay(canpﬁ:v%®1hmteebmhkg/n@memd(n@a-t@h«ée))l&eztmmypm@laqukcyl -(C

o) al Ky TR RS 8y et & B Rk e Fg T PaTRLS. o sdipan e (% inay

O) Hel eTOEYhedséd betki2@) e @psheeaR| sy kienacksitde 0. TR hapsiefEmapilyo indlude side

(C1l- C40) het er ghydr oca pendently is unsubstituted or substituted
(CrC het é’taBﬂﬁlgg' 8@5?%?9?‘%90“ gf(@@"?ﬂéﬁ“@r"@éﬁt%ﬂme :?é Cl ) heterocycl oal kyl ,

(C2 -C 12 )hetrge @é‘gy&{fﬁaiﬂéﬂd't(lge}’hst‘[cc@al)stafekﬂdfeemmagz@gc %@aﬂ ysihgatb esdad C 1 -
C )heteroal kyl ene, (C2 -C 12 ) heterocycl oal kyl - %het eroal kyl ene, (Cl

_Cl12 ) hettesiars 48, (@ne alpoytiass o tapadiyiner (& mpy g op Wde%ea siogaistaggon &9 9f - (C 1

- C6 ) het Qﬁ@é‘aﬂféf'l@n%n 95 ofifelendpbd RS rRRO@E Y 10Gnaly K dRBLGEP B! K ¥LBRE waist
Pref erably, @% E@’PH@% g) het erocycl oal kyl i ndepéndently is unsubstituted or
ne

subst i t utregon F &y dingateryddiatErertip ek thefdigpen 1Caay thetcerlésurdyss and
(Cl-C2Q Q%ta{ R ohgh c@éx?e ﬁ?ioﬂ%}%d%ﬂll?% @v'e&mhe ?&st %B &@g%a%g ?éc%rbsn'é %g 'aﬁc?‘l or

di radi cal, respectively,
r es pect i el ylheavaist aemory r30rmr1e°>20ﬁayt lhelumleﬂtlgaimm&su(lﬁhag they, gPIRRPOUNIRN) ,

and (1. TR S b et S BRl A R oL blF sl ORLTTRS: o
by one orcrcm:hr egiks 34 1E>ha1ngmlrtw afthaudispein 30 Mﬂlwlhedhe(lﬁﬁe T4 Qrhietie wooy Gl gaad:rklw are

unsubsti t ut ) het er oc cI oal kyl, unsubstituted (C2-C
1Q) heter djc?f/@i)lbeg%éween% ﬁ’f%f) Sy oxet an-2-yl, tetrahydrofuran-3-yl,

pyrrolidin-1-yhe dita@etrrlar‘g/dhpmdau1@Etgemv&ih$tsati>@¢hdiealaxyI36 aﬁﬂ)itspdmki'dﬂseéhx;sBS 1, 4-

di oxan- 2-yl, hexahydrpazepi n-4-yl, 3- cycl oo hi a- cycl n and
2 ara oy AGAERPIeT L anERGEg 10 elsde POiE o Ersesh g H: Gt i 4Pgn e
unsubst i tidgaddia& eligés2Q) Mg loeicpalyyaralleNSURS Iohgluidaﬁl (-G8 €8 bethe eyl andythd Ol -
1-yl; pyrrol-2-yl; furan-3-yl; thiophen-2-yl; pyrazol -



1-yl; isoxazol-2-yl; isothiazol-5-yl; imdazol-2-yl; oxazol-4-yl;
thiazol-2-yl; 1,2,4-triazol-I1-yl; I,3,4-oxadi azol -2-yl;

|, 3, 4-t hiwodizamal2729yl ; tetrazol -1-yl; tetrazol-2-yl; tetrcaasketdoyi7i4
pyridine-2- yl; pyrimdin-2-yl; pyrazin-2-yl; indol-1-yl;

benzi m dazol e-1-yl; quinolin-2-yl; and isoquinolin- 1-yl. The term "hal o"
means fluoro (F), chloro (d), bronmo (Br), or iodo (lI) radical. Preferably,
halo is fluoro or chloro, nore preferably fluoro. Preferably, there are no
OO S-S or OS bonds, other than O-Sgonds in an S(Q or S(O 2 diradical
functional group, in the nmetal-ligand conplex of fornmula (1). Preferably,
each substituted (Cl-C4Q hydrocarbyl excludes and is different than

unsubsti t r (4

oot t ut L s PP bt BE a b ARY 80 AMEURAALRN o(the fonnu B 38

V\,hgr ;ai [1 Edﬁ ghfsdim%tr ilt)ut;bfl clf«cdis é@ﬁr@)/ fa%)sdlrooomnwya fas@gl{ll@tsymm hwmdi;mfw :nsr:@g at)r
substi t ut,e e r r by ra ach substitute
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pol ymeri zation reactions. Suitable activating co-catalysts for use herein
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conditions). A suitable activating technique is bulk electrolysis
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preferably the nunber of noles of the alunoxane that are enployed is at

| east 100 tines the nunber of noles of the netal-ligand conplex of formula
(). Wherwonros{qenvaf | uor ophenyl ) borane al one i s used agCariSaabios«rtis ng
co-catal yst, preferably the nunber of noles of the
tris(pentafluorophenyl)borane that are enployed to the total nunber of

nol es of one or nore netal -ligand conpl exes of formula (1) formO0.5:1 to
10:1, nore preferably from1:1 to 6:1, still nore preferably from1l:1 to
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nore netal -1igand conpl exes of formula (1). Metal -1igand Conpl exes of
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[(C -C o)hydrocarbyl ]3Si (C -C Q hydrocarbyl, or (C -C4Q heterohydrocarbyl.
In sonme enbodi nents, L and at | east one of LQ and LR are present. In such
enbodi rerwe,2otame7119and at | east one of LQ and LR are thecsaseo0losd7ad her
such enbodi nents, at |least one of the L and at |east one of LQ and LR are
different. In sonme enbodi nents, preferred is the netal-1igand conpl ex of
formula (1) whereinj is 1; and nis 1; and, nore preferably, R and R are
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wherein each - is a pi-bond or is absent and M L, LQ LR X, R, Rand R
are as defined for the netal-ligand conplex of formula (I). In sone

enbodi mrenwe,208ah719 is a pi-bond, in others each - is alpsEniS2000losaisor e
preferred is a netal-ligand conplex of fornmula (1-F): wherein M L, LQ LR
X, R, R and R are as defined for the netal-ligand conplex of forrmula (I).
In sone enbodi nents, preferred is the netal-ligand conplex of fornmula (I)
whereinj is 1; nis 1; R, R, and R independently are taken together to
forma trivalent analog of (C -C4o)hygqgocarbylene or and M L, LQ LR X
R, and R2 are as defined for the netal -1igand corrpl ex of formula (1). Mre
preferred is a netal -ligand conplex of formula (I- : wherein M L, LQ

LR, X, R fd, e | a
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radical polymerization initiator onto the nonwoven, and conducting a polymerization activated

via UV light resulting in monomer chemically bound to the surface of the nonwoven as

described in co-pending U.S. Patent Publication No. 2005/0159720. Another way to produce

nonwovens with durably hydrophilic coatings is to coat the nonwoven with hydrophilic



(Cr-Crarylene, nore preferably a 1, 4-phenyl ene or 4,4'-biphenylene (e.qg.,
2,6,2',6"- tetrakis(l-nethylethyl)-4,4"-biphenylene). Al so nore preferred

i s a netavelzogandrieonpl ex of forrmula (I-K): wherein R i ®CT/US2009/054714

(G -AQ hydrocar byl ene or (G -C4Q het erohydrocarbyl ene, nore preferably (

1- A4Q hydrocar byl ene, and each M L, LQ LR X and Rto R independently
are as defined for the netal-ligand conplex of fornmula (I). Preferably each
R i ndependently is (C -C aryl or (C*-Cralkyl, nore preferably a phenyl; and
R is (C -CGo)alkylene or (Cr-Craryleng, nore preferably CH2CH2CH2CH2 .
More preferred is the nmetal -1igand conplex of any one of fornulas (l) and
(I-A) to (IK), wherein each of R (except for formula (1-J)) and R (except
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3- (N, N-di met hyl am no) - proRyI , 1,1- dinmethyl ethylam no, or pyrrol- 1-yl.
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- C4Q) hydrocar byl , "even nore preferably R and R each independently are
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iall
espect a s}{ape. In some embodiments, the upper acquisition layer 52 may comprise fibers having

different degrees or types of crimping, or both. For example, one embodiment may include a



preferred is one of R (except for formula (1-J)) and R (except for formul as
(I-G and (1-K)) is a first group that is 2,6-bis(di(C2-C 4

) al kyl - amvoapmhemyb; 2, 6-di ni trophenyl; 2,6-di ((C - C4 parioshanyighenyl ;
2-(Cr 4 )al kyl -phenyl; 2,6-di(Cr C4 )al kyl-phenyl; 3,5-di(Cr C4

) al kyl phenyl; 2,4,6-tri (C2-C 4 )al kyl - phenyl; biphenyl -2-yl;

2, 6-di phenyl phenyl ; 3, 5-di phenyl phenyl; 2,4, 6-triphenyl phenyl;
3,5-bis(2,6-bis[(C2-C 4 )al kyl] phenyl) phenyl ; 2,6-di(|-naphthyl)phenyl;

3, 5-di (I -napht hyl ) phenyl ; cycl ohexyl ; Ephenylnethyl or trityl; wherein
each (C -4 )al kyl |ndependently is nmet ethyl, 1-propyl, 1-nethylethyl,
1-butyl, 2-butyl, 2- nethylpropyl or 1,1-dinmethylethyl. Also especially
preferred,i t mul a
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(1) and (Hehé\)edtt@at (tlheKmse othedeetynsi@abincoafpohent Q@ A béMtitiadgp emgathd Y spisal-
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i nvention %enerally relaéyﬁ t o an absor pent artlcle and a net hod and
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absorbent particul ate polynmer material, such as a diaper. BACKGROUND OF THE

| NVENTI ONoygsdaendhen e fhieapenlastis qerpposiionit8posabl e di apers, trai ning pants,
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functions of The substrate 64 of the first absorbent layer 60 may be referred to as a dusting layer and

has a first surface 78 which faces the backsheet 20 of the diaper 10 and a second surface 80
which faces the absorbent particulate polymer material 66. Likewise, the substrate 72 of the

second absorbent layer 62 may be referred to as a core cover and has a first surface 82 facing the



the article. Sone absorbent articles, |ike diapers, contain an absorbent
polynmer material (also known as super absorbent polyner), such as an

absor bentwpantoweaoiiat e pol ymer material. Absorbent parti egiratseooosymer
material absorbs liquid and swells and may be nore effective when di sposed
in an absorbent article in a certain pattern or arrangenent intended for
opti mal absorbency, fit, and/or confort. Thus, it nmay be desirable for
absorbent particulate polymer material to remain in its intended | ocation
in an absorbent article and absorbent particulate polynmer material,
therefore, is desirably immobilized in the absorbent article such that the
absorbent particulate polyner material remains i mobilized when the
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invention addresses one or nore techni cal problens described above and
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and the sor be articulate polynmer material is.deposited on the
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absor benteopargt i cul ate pol yner material on the substrate and form an
absorbent | ayer. According to another a?%gct of this invention, an
apparatus for THaRTGUETHIIOPBIRbILE abstiifent rneeReeihyi i Beplr sucignand
absor bentg; papt i Gl RGHE. POHYPE B hekdA AGRAES +heRaPHRAP HbmELMYrinSihB&bR, 97 i d,
a printing roll, and a thernoplastic adhesive material applicator. The
support rpalpllelogigmi iangulas penaran éndieempiynatiops thergof may @iso de aisel. bAgeordng @i ng
substanti - I r so as to form

channel s C%ﬁ%%ﬁ@?ﬁ‘g& Igt%l/%gpr?@ftﬁgggtgl%gfgfﬁé\gg@éﬁﬂ%r%ggé%%s. The printing roll
may be struct dhediZzort thecewyi%Mginaths ogrise patteprr 93 oulyaraey. pohgeoshingntit eeriaal from
the absoréﬂ%%&m%ﬁ{st th !xkli@th‘%flé’%k WIEGLwIBY 6F LAl figadahs 800 DaVEof BEIINSTR!
surface and a plurality of reservoirsin tfhe peripheraf suriace arranged in
an array abouwrp2ingi. np & @wsinextbedidieny tlewoidtharitthatdwsPdriabhtbhoat 1@roma e spmted from

one anot her. .The support and printing roll nmay be.arranged such.th t he
ol ur al 1yt %8y o BB hafl n Bl e o, B 8t 5 IRES B e
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printing roll rotate he urality of reservoirs roll recejv bsor bent
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mat eri al feeder and deposit the absorbent particulate polynmer material on

the substrate in a pattern such that the absorbent particul ate pol yner
material collects in rows on the substrate forned between



the plurality of cross bars. The thernopl astic adhesive material applicator
may apply thernopl astic adhesive material applicator on the absorbent

parti cul ave 2pwlozmap nat eri al and the substrate to cover pChaSalmsnsizent
particul ate polyner material on the substrate and form an absorbent | ayer.
According to yet another aspect of this invention, a disposable absorbent
article may conprise a chassis, including a topsheet and a backsheet, and a
substantially cellul ose free absorbent core | ocated between the topsheet
and the backsheet. The absorbent core gmy have a |ongitudinal axis, and nmay
include first and second absorbent |ayers. The first absorbent |ayer may
include a first substrate and the second absorbent |ayer including a second
subst r at - f ent. - '

bsor bont SV fieclfifter B3 94805 BT AARET inl AL RMpent bliSld BENEE S
subst r at ewd dhdccohingno plles egodadéesi ve material may cover the absorbent
particul ate pql yper .er| he, respect i first .and sec substrates.
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| ongi tudi phal axis. The first and second absorbent |ayers nay be caqnbi ned
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and seconglusHbst §BhEssbed rl‘aylég%@raﬁ@ B3 aﬂé%ﬁﬁsita%ﬂhﬁt fraR@l ymer material area,

t he absorbent particulate polynmer material may ‘be substantially

conti nuously disdestispantiadigicy erds.tthelibangrsserd 1pgrst Gland S2angydleyaembingdter i al
area, an i tt fifis r at
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Q her fe i i adi ng
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Fig. 3 i sra lparkicads dubsigitinligemiadly acrosshs gisbdibemalbrevidewichfas arilladnaed eHil. cor e

| ayer in gaceor dance with an enbodi nent of this invention. Fig. 4 is a
partial I%ngitudi nal cross sectional view of an absorbent core layer in
accordance wi trhe &nothesecembadomedtiayets d0hinsl d2nmignbd @mbiddGogdther $o forfal B Vi ew
of the absorbent core layer illustrated in Fi@\n% [ is a plan view of

. 3..Fig. 6
a second “RHEBTHENE Corsh by de ¢H! BrlleHr dantlehGiesReckNe Ié‘%%ﬂ&‘a?l Fes9Rd gpsortent

i nventi oNayekd € and 665ar@ PREfréth oh® BRHHY AldAR! hS RGEth W Fhe Msetfcorn1 AbsRY bent
core conprising a conbination of the first and second absorbent core | ayers

i |1 ustratlensth of U gsorbentgree 1 exprngs algng e Jongjtagina} jagiyy 169 of e 2biotsprrert 1t or e

i [T ustrat,gd id Parfild thefeto.FiGe r&pbdive Si@NRAMRLE 02 LRI RSaRLAN @R d@bcBnrdreqret er.
Fig. 10 is a schematic illustration of a process for maki ng an absorbent

core in dewypdiapicexinilph (e wadvri Aweetionr suchi bal Wgeapsoibent [Ergpulate) pplymgr
parti al | |, wi of, i ' - e
Pecor danqg i et Pt Condihy ARP iSOk TRELO%RE: HEALGRTA GG, o
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i1lustrated |
despite the individual grid patterns 92 comprising absorbent particulate polymer material 66 and

74 discontinuously distributed across the first and second substrates 64 and 72 due to the
alternating rows 94 and junction areas 96. In a certain embodiment, the grid patterns may be
offset such that the rows 94 of the first absorbent layer 60 face the junction areas 96 of the

second absorbent layer 62 and the rows 94 of the second absorbent layer 62 face the junction



Fig. 14 is a perspective view of a printing roll illustrated in Fig. 11.
Fig. 15 is a partial perspective view of the printing roll illustrated in
Fig. 14 swownrgpatisor bent particul ate pol yner naterial PesaSe@ons471Fi g. 16
is a partial perspective view of an alternative printing roll show ng
absorbent particul ate polynmer material reservoirs. Fig. 17 is a partial
perspective view of an alternative printing roll show ng absor bent
particul ate polyner naterial reservoirs. DETAILED DESCRI PTI ON OF THE

| NVENTI ONAs sunmari zed above, this invqgti on enconpasses a nethod and
apparatus for making a di sposabl e absorbent article conprising absorbent
particul ate polyner material deposited on a substrate and a resulting

di sposabl o] - and
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limted teribinlch®odileROebspatadl Bl pailicfit DALYER, firl 8@ sdcof hisorbsiaafer 80end ecal
matter. "Absorbent core" means a structure typically disposed between a
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| i qui d regeLyserby it RecRhs@rent. article and nmay conprise one or nore
substrates, absorbent polyner material di sposed on the one or nore
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pol ymer ’TR{HE I r for
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to refer to an absorbent polymer material which is in particulate formso

as to be amoyiai spireqtmparymiptes pelyer mpsErhEhnd it Mayuinat et yirbedipigiter i al

area” as MspdNeLRiddn €6 0he ©b? ddFluRiBRoOibsbMEnCRNE WLN1eb M dhend 15610

substrate 64 and second substrate 72 are separated by a multi pI icit of

super abscanpiént ey gradjabgansition i gueent 81 apshbepionardalae reflymeTenaidszd ph

par t i cul gfg BRlcY BRofi R Lo 3Bimlife HRHL ARG cbgaper i meter of ¢ e

over |l apping circl e e may be so ext raneous superabsorbent particles

out si de of t hilse papintef erotbentperivulatrepotyinres magnibktG alg4Guesamdn the ebyeebent

substrate 72 ein t. r. ] d. woo p,

i o 15 g bt AR by SRR ERER Ry & o VR SRR
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f eat ur o5, ety R s BE oSBT 0BT PEB N RSHRE SR S P b osed

herein. about 95% by weight of the core. In a particular embodiment, the absorbent core 14 consists

essentially of the first and second substrates 64 and 72, the absorbent particulate polymer



"Consisting essentially of is used herein to limt the scope of subject
matter, such as that in aclaim to the specified materials or steps and

t hose t havodoiwmut7ieaterially affect the basic and novel pcharsaawmsi’sd i cs of
the subject matter. "Disposable” is used in its ordinary sense to nean an
article that is disposed or discarded after a |limted nunber of usage
events over varying lengths of tinme, for exanple, |ess than about 20
events, |ess than about 10 events, |ess than about 5 events, or |ess than
about 2 events. "Diaper"” refers to an q?sorbent article generally worn by
infants and incontinent persons about the |ower torso so as to encircle the
wai st and |l egs of the wearer and that is specifically adapted to receive
and cont : - e SO
el udes Ml a7 LRGRmIBSHE qoR BTG Dl aher%%?ﬁ@édﬂg%&s
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felted by l'in r t dd|t|o ed. .The fibers may
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or be f orm®eial 66 2hd B4 nCammf choafréeyy eer@tdda;b&@dfsq@eé alehsalmg dlcﬁdTEtl&ihS mangi ng
fromless than Q?ut 91 HWI%O nor e t han about d they cone in
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conti nuous singé Qbsféfb@ﬁtrpirt(cﬁla[e%ﬁﬁﬁe‘i nfAferiBDRE, bR (6 an ekiMpMI$ bRbodbBE es of
continuous filanments (tow), and tw sted bundl es of continuous fil aments

(yarn). NeHWBVers abiives neanv pedionrbe cryhniiry ob s csybent sl g increased

nel t bl owi agGrins RUARRNAiIRGee, IR YiRBIbedPhRHIUMe pBlyafet MeSRiaNAeATaccBRicheCR! £ NY.
The basis melght of nonwoven fabrics is usually expressed in grams per
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infant or a t wearers. pan be p acea 1 n pOSI tion on the wearer

insertingnmh%)memﬁ@nms7®egs6Dmnm01ﬁ@nk@gm@@énwh@tmand sliding the pant |nto
position abou f
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" di aper pagp&iabsorbuhtinddrl. pants are disclosed in US. Patent No. 5, 246, 433,
i ssued to Hasse, et al. ﬁn Sep ten?gr 21, 1993; U. S. Patent No. 5 569, 234
i ssued to Buellt c&fainembadimentsoiha absgbert gop: 14y fsghengonkggise gy spsosen
i ssued t qnAshi Qithe QN o SRPLE R re’lsableZQ(Q@@rrﬂdblg néRir8AlindN® 16, dedtbrd 8Rin, 'ausi?dS ued
to Johnson et al. on Septenber 19, 2000; U.S. Patent No. 4,940, 464, i ssued
to Van Goaprdle @k abgproingring getyinmg, liquilyguch pssuripagnd thexsertn pody, gelates.sued t o
Norura etg,@| emBEHiNBE hnd abdbdRdi cble S4 Ra} @0hpRUb) Wgat LaRNeF 1i QQ%‘)%QBZ

Al, entitled "H ghly Flexible And Low Def or mati on Fast eni ng vice", filed
on Ju ne ToAteIRGOPMNGNG, uspdinedigponeble Gamyand asher plsethsal ariéeled supfeassomatinutesh
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Absor bent“r comRseiuly ki SRk R & PRl S SLaREer
i ndi cat esvdxbgbilsarddhhdlikehe absorbent particul ate polynmer material area, the

first substrate and second substrate 72 are . oo
tExemp ary absorbent structures f{)r use as the a%sorbent assemblies are described in U.S.

Pat. No. 4,610,678 (Weisman et al.); U.S. Pat. No. 4,834,735 (Alemany et al.); U.S. Pat. No.



separated by a nmultiplicity of superabsorbent particles. It is recognized
that there nmay be mnor incidental contact areas between the first
substrat ew64osmd7aecond substrate 72 within the absorberCTasReosd7a4 €
polynmer material area. Incidental contact areas between the first

substrat e64 and second substrate 72 may be intentional or unintentional
(e.g. manufacturing artifacts) but do not form geonetries such as pillows,
pockets, tubes, quilted patterns and the like. "Thernoplastic adhesive
material" as used herein is understood,fo conprise a polynmer conposition
fromwhich fibers are formed and applied to the superabsorbent nmateri al
with the intent to imobilize the superabsorbent material in both the dry
and wet st I Rp ntion
Forms a 110 ok AGURT Sva (he B CEEAIRLRE B8 N R R P
"cal i per "et alNeUds 8d. NereiH.Jla(ler\changoabidl). SAMdeJétﬁQSAEZ {Ixskrakiqgal)l is a
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fastening systemor may alternatively be provided in the formof a

pant -type di aper. Wien the absorbent article is a diaper, it may conprise a
re-cl osabWwe 2baszeriong system joined to the chassis for ®exwszovg/os4res di aper
to a wearer. Wien the absorbent article is a pant-type diaper, the article
may conprise at |least two side panels joined to the chassis and to each
other to forma pant. The fastening system and any conponent thereof my
include any material suitable for such a use, including but not limted to
plastics, filns, foanms, nonwoven, woven; paper, |am nates, fiber reinforced
pl astics and the like, or conmbinations thereof. In certain enbodinents, the
materials making up the fastening device may be flexible. The flexibility

may allo t SRR
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Mul ti-Directional Extensible Side Panels” issued to Robles et al. on Dec.
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fluid uptake capability. Fluid uptake is neasured in grans of absorbed
fluid per gram of absorbent material and is expressed by the val ue of

"maxi numwptaloan2771A hi gh flui d uptake corresponds ther efPorascaomas4righ
capacity of the material and is beneficial, because it ensures the conplete
acquisition of fluids to be absorbed by an acquisition material. According
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is that many of them can be easily dispersed in water solution to enable
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cover layer 70 on the thernoplastic conposition 68. Likew se, as best
illustrated in Fig. 7, the second absorbent |ayer 62 of the absorbent core
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material 74 on the second substrate 72, and a thernoplastic conposition 76
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material 74 on the second substrate 72. Although not illustrated, the
second absorbent layer 62 may al so inchtde a cover |ayer such as the cover
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certain enbodi nents of the absorbent core 14 nmay be made so that boundaries
of the grid patterns 92 of the absorbent |ayers 60 and 62 are substantially
st rai ght .wlo0twaer7i8een in Figs. 7 and 8, the first and eetarsdodbayens 60 and
62 may be conbined to formthe absorbent core 14. The absorbent core 14 has
an absorbent particul ate polymer material area 114 bounded by a pattern

| ength 116 and a pattern width 118. The extent and shape of the absorbent
particul ate polyner naterial area 114 nmay vary depending on the desired
application of the absorbent core 14 ang the particular absorbent article
in which it may be incorporated. In a certain enbodi nent, however, the
absorbent particulate polyner material area 114 extends substantially
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The amount of absorbent particulate polyner material 66 and 74 present in

t he absorbent core 14 may vary, but in certain enbodinents, is present in

t he absorwennioaragi n an anount greater than about 80% lpgTsealats4ii4t he
absorbent core, or greater than about 85% by wei ght of the absorbent core,
or greater than about 90% by wei ght of the absorbent core, or greater than
about 95% by wei ght of the core. In a particular enbodi nent, the absorbent
core 14 consists essentially of the first and second substrates 64 and 72,
the absorbent particul ate polynmermaterbhal 66 and 74, and the thernoplastic
adhesi ve conposition 68 and 76. In an enbodi nent, the absorbent core 14 may
be substantially cellulose free. According to certain enbodi nents, the
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| ayer, and a |layer of fibrous thernoplastic adhesive material 68 and 76 is
| aid down onto the



| ayer of absorbent particulate polynmer material 66 and 74, such that the

t hernopl asti ¢ adhesive naterial 68 and 76 is in direct contact with the
absor bentwpantowaoiiat e pol ymer material 66 and 74, but alPswo/usmoodiosesas
contact with the second surfaces 80 and 84 of the substrates 64 and 72,
where the substrates are not covered by the absorbent particul ate pol yner
material 66 and 74. This inparts an essentially three-dinensional structure
to the fibrous |ayer of thernoplastic adhesive material 68 and 76, which in
itself is essentially a two-dinensionabgstructure of relatively smal

t hi ckness, as conpared to the dinension in |ength and wdth directions. In
ot her words, the thernoplastic adhesive material 68 and 76 undul ates

bet ween t - ticulate polymer material 68 and 76 and the second
surfaces\gglt e%g%§§%¥§$%s 64 and 72. Thereby, the thernoplastic adhesive
mat eri al IBRipardt 76 nay provide cavities to cover the absorbent particul ate
pol ymer natgrkgl GPd?&g 4, and thereby imuvbilizes this material. In a
further aspect{'A% Ybpl astic adhesi ve material 68 and 76 bonds to the
substrates &4sapdvatch @nd debus affi xes the absorbent particul ate pol yner
material 66 and 74 to the substrates 64 and 72. Thus, in accordance with
certain enbbdSHEI¥S, the thernopl astic adhesive material 68 and 76
innobilizes,t@ﬁ%ﬁgggrbent particul ate polyner nmaterial 66 and 74 when wet,
such that the absorbent core 14 achi eves an absorbent particul ate pol yner
material |ossPed no nore than about 70% 60% 50% 40% 30% 20% 10%
according to Hhe @ét ng@?illzatﬁon Te descri bed herein. Sone

t her mopl ast | ¢ |SHEEEHYE OtRtee i Y YROP A H1'So penetrate into both the
absorbent par M&i ratarRebyBINIFRIBIN, #lS B 6tRPEnArardN4ddeSuhaihat es 64 and
72, thus providing for further immobilization and affixation. O course,
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mat eri al whgn nt [ i y. The thernopl astic adhesive
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adhesi on [heinayd: or. Good adhesi on may pronote good contact between the

t hernopl astic _adhesive material 68 and 76 and the absorbent particul ate

pol ymer nat er PENIES labAropy copdyions deraRpiie atdes 64 drgiveumidiya<cdfesi on
reduces tqagpld Ik8)dri@pd that the adhesive breaks, in particular in response
to external forces, and nanely in response to strain. Wen the absorbent
core 14 absbr s¥en thgurefiuct igshepisédet®nt particul ate pol ymer material 66 and
74 swvel I's and (5ihl 8l pbidl DEhIBRY 88LHc6 2 BHNERLNE B 8rT @ (S8 ANthadds t O
external forces. In certain enbodinments, the thernoplastic adhesive
materi al 68 arfhsiP8. nay all ow for such swelling, wthout breaking and

wi t hout i nparty g [ f [ d restrain the
absor bent p%r%?gﬁﬁgﬁgmg%F%; ?Hﬁgﬁgéfgﬁméga%ﬁ%“?ﬁm#f%%$§§%||ing_ In
accordance #i tlay dercomihng datrodirentamgslar tohshe¢thak np ph@shd ighaboresirfaee wthot | al 68
and 76 may coqgrhi%, inits entirety, a single thernoplastic polyner or a
bl end of thernn% astic polyners, having a softening point, as determ ned by
t he ASTM Mef.hédvitth 860 %ightRiongo elnalyBaddtify thi abdoltent @ngeutdretiywwen 50 0C and 300

0C, or altegrnatively the thernopl astic, adhesive terial may be a hot nelt
adhesi ve colmaTi i iRy d6E BB B o B Bt e B i nat fon w th
ot her t her nppIMaituire tdidisumoé A)SbidRedashd @@khirkérngnd @sidathe vpluasy tahizerig and
addi tives such as %nt'.xidanﬁi. In certain enbodi nents, the thernoplastic
pol ynmer has t?ﬁ?@%ﬁ?@é SERIEBUl ar wei ght (Mw) of nore than 10,000 and a

gl ass transgt iMdasire ReEREMIE dlstgde S tah fyord @lafdtr Qs iRRRER AR cofc -6 0C <
Tg < 16C. In certain enbodi ments, typical concentratjions of the polynmer in
a hot melt ar &% phdpakiaapdisgrarkg ey 280 1§ haraess dedieBy weight. In certain
enbodi nengs, prbeanaopl asti c pol ynmers may be water insensitive. Exenplary
pol yners are (styrenic) block copolynmers including A-B-A triblock
structures, A-B diblock structures and (AB) n radial block copol yner
structures wherein the A blocks are non-el astoneric polymer bl ocks,




typically conprising polystyrene, and the B bl ocks are unsaturated

conj ugated diene or (partly) hydrogenated versions of such. The B block is
t ypi cal | ywo=opmveema9 but adi ene, et hyl ene/ butyl ene (hydr ogematseeolbosizadi ene)
et hyl ene/ propyl ene (hydrogenated isoprene), and m xtures thereof.Q her

sui tabl e thernopl astic polynmers that may be enpl oyed are netal | ocene

pol yol efins, which are ethyl ene polyners prepared using single-site or

net al | ocene catal ysts. Therein, at |east one conmononer can be pol ynerized
with ethylene to make a copol yner, terpglyner or higher order polyner. Also
appl i cabl e are anor phous pol yol efi ns or anor phous pol yal phaol efi ns ( APAO
whi ch are honopol yners, copolyners or terpolyners of C2 to C8 al pha

ol ef i ns. ﬁo@&nlg- . enbodi ments, the tackifying resin has typically a Mv
bel ow 5, 0\¥§Ian : b‘?{éxusual | y above room tenperature, typical concentrations
of the resih iMakas soot thatetht shdieg bpartl he irr alngewaquab'mutoﬁfﬁl the fmmodd)or&@%le and
the plasticiz S |caII 000 _and | ow
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to about 30 mm nprove the adhesion of the thernoplastic adhesive
material 68 aﬁﬁec?ﬁ‘“%@ﬂtl%‘éeageﬁ%%?%]é%es 64 and 72 or to any other layer, in
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an auxiliary adhesive. In certain enmbodinents, the thernoplastic adhesive

material 68 afiery® Vel mppetd off duringerecytien (oghe reayrst A2 Kor  al | of the
follow ng par %ﬁ&éandﬁ@p&%ﬁgﬁkﬁ o thhemrepidstits ddNas! Henddigrii 8k 188 and
76 may have a storage nodulus G neasured at 200C of at |east 30,000 Pa and
| ess than 30000062 Pentigre meawranieah 20bem0s. Pa, adolrstlb@ttv@ewelswn@obpanh iand
200, 000 Pa, oncl&ss, AR LROnA0Re Bidind Bofa f fntllagr[ér g&%ﬁtam &9% fr
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900C nmay be a FedsUl® for the form stabili ty of the thernoplastic adhesive
mat eri al ate elDpyaliceght adoicant tenperatures. This value is particularly
inmportant if the absorbent product is used in a hot climte where the

t her nopl ast ? ¢ aelopd doind & oathewaigicaractg €cidn= Prif 8gfity i f the storage
modulus G at (BROG, %19 &0 E' dafeulBld Sufch '—Chﬁ%tiESA@" ﬁhvheﬁ s$> WBRS WaedokISi NG
a rheoneter as schematl cally shown i n Fi for t ur pose of gener al

il lustration ewieyabsorhent mbfmﬁet(%l’)lmsqns lm&}@a@h@rc&hd aﬁé’fﬂGyllﬁghﬂafrsme\wlh@g ress
to the adhesi r j r i
response. at comerant {Rmsenayiien fiihir, P 3hERD BRATr i HpRbi R
Peltier-el emsmblyalct isnigteasintdweh thefmetled! debaibed W CaHoAN21Bpdihe plast & tH29
with a radius nect the driv, aft of a
notor to gener%Pte abf(f{bglt HOlgl%le}Lsee\g@n?hlehdlape?gn% er%g S’% eselﬂa espoglémtzsa

hei ght HTebt @e@uipn:1500 m cron. The Pel ti ereI enent enabl es tenperature

trol of 0.500) . Th te and f houl d b
Chosen suchit Rato i st frerdie. B alnaoR r-EhE i SR 2R °°

region. The ahsoebemnéstcore 14 may al so conprise an auxiliary adhesive which
is not illustrated in the figures. The iliary adhesi ve may be deposited
on the fi rsf i}%&s‘g‘éﬂ’&ﬁapfg%aéﬁg Y%T%%Sﬁﬂleé(ﬁg%?%@f‘yfﬂ%‘@@ SHEER ‘iv‘z(}bt?ﬂ rst and
second absor beptiud@y8niaag0 and 62 before application of the absorbent
particul ate polyner material 66 and 74 for enhanci ng adhesi on of the

absor bent par ILF%EH%P@ D& toRvBECt e wp-ifket i@tosBe BN dish Boty theraligerfarp iy pYadis ¢
adhesi ve mat eghalh,$8 and 76 to the respective substrates 64 and 72. The
auxiliary glue may also aid in inmmobilizing the absorbent particul ate
polymer material 66 and 74 and nmay conprise the sane thernopl astic adhesive
mat eri al as descri bed herei nabove or may al so conpri se other adhesives

including but not limted to sprayable hot nelt adhesives, such as H. B.
Ful ler Co. (St. Paul, M) Product No.



HL- 1620-B. The auxiliary glue nmay be applied to the substrates 64 and 72 by
any suitable neans, but according to certain enbodi nents, may be applied in
about 0. 5woaosbmatiol mm wi de sl ots spaced about 0.5 to alkowmtus2ommsapart. The
cover layer 70 shown in Fig. 4 may conprise the sane material as the
substrates 64 and 72, or may conprise a different material. In certain
enbodi nents, suitable materials for the cover layer 70 are the non-woven
materials, typically the materials descri bed above as useful for the
substrates 64 and 72. Method and Apparggus for Maki ng Absorbent Articles A
printing system 130 for nmeking an absorbent core 14 in accordance wth an

enbodi nent of this inventionis illustrated in Fig. 10 and may generally
conprise a ji bOH i or. f .00 i nt. .l ayer 60
oF The soaorbifk: 86 PUCHS MO KSR AL GRS L s e BRI oY

second absor béntbsogyerPréficofwithlabsbshoemeetorbe tdrded affvea fiimigumprdimig ng uni t
132 may compr ige ,hLnal Al an, Adneslue,arpligab ol dSq.far, aprl ving an
auxi liary adhesrve~to feOstibatyate 64" Whi'ch nay be a nonwoven web, a
first rotatabhenseqporitminotk) to 6wk saline cebvabngbth Somuldsips aiag rdn irethé i r St
absor bent part, .at ol r fee h er) 142 for hol di ng.absor bent
particul ate p%kgﬁggh§§¥8P53ﬁ3%%?ag§§F&§%H§Ppﬁf%ﬁngﬁﬁme%HmFo 4% ansferring
t he absor bent dpafuticuimtiess pahiyeEiquidat eri al 66 to the substrate 64, and a
firstthernopl asti ¢ adhesi ve terial applicator 146 for applying the

t her mopl ast -c RadhEERFENGHP &51P @K%gm{@eNﬁ&“gﬁb@&?%%%b%%NQA§gg%@1 BRYt Hent

particul ate pel wEBEar&P0.MBt ebidahe ¢REPLYTst o0 FRKONTt B R baRBcThdckid4 may
conprise a second auxiliary adhesive applicator 148 for applying an

auxi | i ary adh&&iiyBemst (Hebickaay isemst iattédenncd & "decuiubicorattabidearstppor t
roll 152 for fgaeimhig thexsgaend %%Hpééré BhEwdidnt 421598610045 2 ReNbre
particul ate polynmer feeder (hopper) 154 for hol ding the absorbent

particul at e pbigweighindkibe pepal pel weighiawdhascpleiinatvigenrlgPg anmislg6g.dhe pad can
transfering G ARSARDGRL RRIKIE WA e BRI IRL, BBhallgL 74 Trom the hopper
154 to the second substrate 72, ané a secon t%ernnplastlc adhesi ve

mat eri al appl ilels e loada! door bagppd yuttiee pad@elonp drermppkesdinedn tid latoss diccchat.eri al 76
to the second t eyl l. rial
74 t hereon. ﬂTﬁg&g%Jﬁ: ioﬁ&h@&??%%ﬁgg%l?gﬁgggﬁﬁ%(ﬁ éye? gaglﬁg?%%%@e r%g%ﬁf or
gui di ng the fOrlnred absorbent core froma nip 162 between the first and
second rotata upport rolls 140 and 152 . .The first a seco xiJiary
2pp 1 cat or o 13atRRRE Al {Rwb TR 803 ead UR 40 FEbRID SRR BRIt o

mat eri al appl lecaWNIE O46n amnblof1h8 comyoriecd dneay | Hexsydtuiepbui sides ©fthepronyi de a

relatively thin but wide curtain of thernoplastic adhesive material.

Turni ng to Fi gtk sifbeEngRel B ool SRRk 159 16y PPl 8L BiRE Bol
140, and fir skafyle Mbidegaloed the bdbla@p®didt et MAd. suASn@l 6 @1asipoa abddrteng. 12,
the first rotatable support roll 140, which has the sane struycture as the
second r ot at ab?% %ﬁbﬂ’t‘ir‘{%n%mn; g pomg Pradupts dis mepnssgeuniiie dheyypromict gyt a
peripheral vepfcafdrfdRRRLEr. grid 166 for receiving the first substrate 64.
The first vented sugpott grid 166 extends in a cross direction 167a

paral | el to”-ahifaxpdhoplidipg Rpdrdro ghe pprer faopiden &y gpsmetbottobpnds 4mtib e Beaghchi ne
direction 167k suhshantially perpendicular to the cross direction 167a. The
vented support grid 166 may include a first plurality of cross bars 168

ext endi ng sUbs&ieatheapiey fpent dparand fedeaghibie slglgddades r om one anot her so as to

f orm channe i e S rali 168.
The first p}%}%{eﬁl&@gﬁﬂ%%ﬁzg&ﬁ@?@, %%%H%)E%ééerrﬁl&%fn E hogl gﬁ%ﬁgg\f] |Jrfg§??%2{%7a of
the first ventltedakboppori Repod toeeigndo tie @capabadd. f rom one anot her so t hat

t he channel 7 I IS rality of cross bars 168 in
t he cross d?%ég%?gﬁ&%gﬁgqg&”@ﬁgmigﬁg%%éé%FQ%QSUpport grid 166. As shown in

Fi g. 13, Rdpertingr st vented support grid 166 further conprises a plurality of
spacers 172, spaced.from one anot her, and e ndi ng between the first
plurality of g?gggh%gp§o gggﬁﬁg%ﬁ%”ﬂ%%ﬁTﬁéﬁggTection 167b of the first
vent ed suppr Regsri dnel 66¢ witagt béforet (nplukah) b sffer anesSRAr @stigB8behab thave a
substantially straight outwardly facing edge 174 extendi ng across
substantiallynFﬁgnéﬂﬁﬁre first vented support grid 166.As also illustrated
in Fig. 14, the first printing roll 144, which has the same structure as



the second printing roll 156, conprises a rotatable drum 180 and a
plurality of absorbent particulate polynmer material reservoirs 182 in a
first perwpheroal27marface 184 of the drum 180. The reser Porns20080547nest
illustrated in Fig. 15 may have a variety of shapes, including
cylindrical, conical, or any other shape. Fig. 16 and Fig. 17 denonstrate
addi ti onal enbodi nents contenplated by the invention. Fig. 16 shows a
partial perspective view of an alternative printing roll show ng absorbent
particul ate polyner material reservoirgy; In this enbodiment, the individual
round holes in the print roll are replaced wth single or nultiple slots.
Fig. 17 denonstrates that the orientation of the bars in the | aydown drum
and/ or the pr I r f [ ry §.0x.1 he

resul ting |§ gﬂ%g%%é#ﬁQQQmﬂﬁogkﬁ%%\gﬂguléth@E g?kﬁ%h?g, ﬁ%%tl%ﬁg%f t hese
enbodi nent s |$hﬂ&$60@ﬁﬁt€ﬂ@£ﬁmed by the invention. The first peripheral
surface 184 e gss dir ctlon 185a p o n axi s _of _
rotation of 't "ﬂ‘i%lﬂl?ﬂl‘F%sat“ra Fpdit g'F 165 41 Pefc&“tgtontg% Faﬁ"é“ it ég{nf‘“ﬁ‘n Rus -
substantlalIy(@mn@gmdhg&)annﬁgp%hgmﬁbasgaﬂwmﬂggwmmm&SSa. The first
plurality of r voirs 18 first er| I surface 184 are

arr anged .ngaﬁeipégymgggmg%%%?@g¥>5@@5@5“@ gﬁhg&gﬂbstantially
parallel to and spaced from one anot her. The flrst support roll 140 and
first printing roll 144 are aryranged s?ch that the first Iurallt%1of Cross

bars 168 are eé‘F?t%“&IPF‘S‘?mpaé’PB‘Fai“ ps Gngluding ang\patenis high ipgys trgrqagy agsigedy ity
of reser \oiePrdde & GahbR donfpahy R&IHRChGEIn S oA idBthoraQ BylteferentdiRithd he
first printing roll 144 rotates, the first plurality of reservoirs 182
recei ve &BY8r Bt peisisiealheseithol ymer material 66 fromthe first absorbent
particul ate pahyWRheIBhenlEalll iR TIosd Rer@RdrdBRAS Ik tnlGsBRE p&ﬁ% strictly
particul ate polymer material 66 on the first substrate 64 in a first
pattern dmigddh tehepact pemegissbydentrepiadt ilevvadt anlps| grsvispapesiiicdl e&8 sedll | ect s
in rovws 94, o0dhhg hichddd t%UB%&I{ ?&tﬁ ¢ réé?t%ﬁ@g uRehne, f%&ﬁ&la‘hgreﬁhw&ﬂ ehil fﬁ'nlfwé y of
cross bars 168. The rows irst pl ura Ity of reservoirs 182 end in
t he cr05§UUmHéU@Hbm\mgﬁafbiexmmﬂ¢ﬁ¢@ﬁwmem1¢hém@ﬂasﬁ%&amé1&8m3®m@UaHQMSpaced
from one. g&&ﬁ?ﬁﬁn4n t he machine direction 185b of the first peripheral
surface 1 irst support roll 140 and the first printing roll 144 are
arranged suchAﬂhamummasnmnhmnhedmméwdImmxmﬁmbobﬂwﬂhemﬁbmsm verdaeydntsappor t
grid 166 .is substantiall aral to the machine dire n 18 f the

Pl rot portBRETaR! By BbereiBRa e st BVl h e DR s b

vent ed su@pmmbnghudtkﬁﬁn@Smsuhﬁhaqmmakﬂ&egﬂﬁaMmemﬁmnthh)ﬁmas&ndﬂmeaﬁjon
185a of the first era ce 184. Accor to a certai.n

enbod: merbenygt ARty G s AGGme oy h il eRest il a1oh 144
each havease @drﬁhmﬁfa&focﬂ.lﬁ&t @fcogloniidd 1B terédoouhe ShetfhO6r @i@ltion 4sdighedb®Hat 6 MM
a spacinq 190 in a cr 6iﬂglrection 185a of about 5.5 to about 10 nm or
about 6 toHdRE deg U BOGt™ 7. 6mm from reservoir center 192 to reservoir

center 192, anthiR pRAGINIeHBMihENd oIRGBl [REAdANKABOhecal iR 8nd O
about 10 nn1fron1reserv0|r center 192 to reservoir center 192. According to

a cert ai nlegwbedi freviuld ppodbyigue e dioss shidod dnyhaagdhyl waighh oder ghages 2ndm
The size RiqifiBBoRCSRMEIII whitdu@parial )froﬁlc{h@% irit BRI &op@¥r dBGnRaudesiied to
affect the basis weight distribution of the absorbent particul ate pol yner
mat eri al UBBelaterigsgdadie cayes o Berfprgided Plémsaﬂesuph) charges sndtreqdiladationsghat 1y of

t he absor. ation, the printing system 130 receives the
first andgggéggg&)u%@?ﬁéﬁgﬁgg{and 72 into the first and second printing
units 132 and 134, respectively, the first substrate 64 is drawn by the
rotating first support roll 140 past the first auxiliary adhesive
applicator 136 which applies the first auxiliary adhesive to the first
substrate 64 in a pattern such as descri bed herei nabove. The first
substrate 64 is disposed on the first vented support grid 166 so that the
first substrate 64 directly contacts at |east sone of the first plurality
of cross bars 168 and, in a certain enbodiment, the first substrate 64
directly contacts the outwardly facing edges 174 of the first plurality of
cross bars 168 across substantially the entire length of the vented support
grid 166. According to a certain enbodi mnent, about 8% of the area of the
first substrate 64 contacts the outwardly facing edges 174 of the first
plurality of cross bars 168. A vacuum (not shown) within the first support
roll 140 draws the first substrate 64 against the vertical support grid 166
and holds the first substrate 64 against the first support rol



140. This presents an uneven surface on the first substrate 64. Due to
gravity, or by using the vacuum neans, the substrate 64 will follow the
cont our s Wb 20tv2emeven surface and thereby the substrat ecéAarsesmlosassune a
mountain and vall ey shape with the nountains corresponding to the first
plurality of cross bars 168 and the valleys corresponding to the channels
170 therebetween. The absorbent particul ate polyner material 66 may

accurrul ate in the channels 170 presented by the substrate 64 and formthe
rows 94 in the absorbent particul ate pghymer material pattern 92. The first
support roll 140 then carries the first substrate 64 past the rotating
first printing roll 144 which transfers the absorbent particul ate pol yner
mat eri al \gﬁamrcq the. first hopper 142 to the first substrate 64 in the grid
pattern 9 WhIC I'sS best illustrated in Figs. 5 and 6. The support roll 140
then carrjies th § r t her nopl asti c adhesi ve
mat eri al 1appl i cn:l?tg?d %ﬂ%ﬁﬂv&% cigpé%%?e absggoﬁ tgﬁﬁp CO%IB%ISI ¥ic adhesive materi al

68 to cover the abswlidgentirspaurpbe ubapesipoh Yinererideh@udiagd a 6idst phurslive of icrost

bstrate 64. f f th t ed t 66
Phe sunnor ot B St PRSI Pl o v Reic o R it RS Lk dp pam '

particul ate pohayllﬁaseﬁeﬂmﬂgetfet\aéenﬁtﬁafastcthréhtt/bfaug;hmst the absorbent core 14
and |ikew se determ nesft l_Pa,tte of jupctiaon areas 96. l\/% }5 e
second rot at abl ePQYdHE IFGPIntgE ikhaving s onaP Ay SPRaeand 3 gy ur‘t‘lﬁiéo econd
auxiliary adhesineirapphé Gat feriphd@] WhitadardPpld @SnakraR Ui pristdoyroas BRShARy t O
the second substrate 72 in a pattern such as is described herei nabove. The
second rot at aBTtét%%]dd%afaHF’]éPlanﬁS’ZC?dﬁWE%ﬁa}nP@%rthe second substrate 72 past
the second print tlé;ﬂs&lﬁé |ab4<§§edt\hlbaﬁ>t|fbuﬁa&@rb%f}%[e§ hheriabgembeant rRarfihaiyabe

pol ymer material 74 fromthe second hopper 154 to the second substrate 72
and deposits fHevaBsgidanrst pestrite dispesed poihpriast andt whilcahe At pypppth andyifsy
pattern 92 on phﬁ'tﬁlgs%‘floﬂg a%ﬂzlfi’g%fdr&h@ (A thdd f&s'f'%lu?ﬁﬁ? o@%ﬁ%@rbaﬁsarg%ﬁ&ftdnla% with
regard to the first printing unit 132 above. The” second thernoplastic
adhesi ve mat epirallelapgicirons of the 3@st tphaalita pplesagoitsh hetahenrbanp bargeulee adbhesi ve
material 76 t r i i t he
second subst rg}tage?'%ggelal%&p%g?éﬁt@ %lﬁfsgt &Basﬁg&gltéggﬁg l[}%étslﬁg% glée @% agsit})dl% % t hen
pass through pigculap pbkymebmamlehcqlhas fin rsts @nidie $eg ontkusigppondd eobdes thel0 and
152 for conpr fir orbent layer 60 and second absorbent |ayer
62 toget her t%%?gﬂlgah%)ﬁgf s%‘grIr core 14. In an optional further process
step a cover | ayéerpo?lﬁngmyhdsmmllamamdlhmmnnthmlsmbﬁé rabetoﬁx:nﬁﬁarﬁnﬂlate? Bolytube

absor bent partl terial 66 an the thermoplastic
Adhesive. ot ePtiar BB Ebn R SR R St 2kt oG abrFRPR i and
t he respecti vérsuisirit@bgl B4n amiest dBsortyit lagerpr ovi ded from a unitary sheet of
material. The placing of the cover |ayer 70 onto the respective substrate
64 and 72 may then involve the folding of the unitary piece of material.
Enbodi nent s dqg@ﬁje@l@glamkﬁﬁgr}al@wrﬁlmmm ovi de good uniformty of absorbent
particul ate polyner material distribution across the absorbent particulate
pol ymer nat eri al hafsy 21id 21 g firH supnos et in@gpeching dipctiog S8R CpORFsHen aj r
pressure and k@gsgfialNaenidbR ioafe Qﬁcﬁlﬁ@d&éﬂ@@ﬁﬁd 0Ol phAfiR8cb82oaNd may
reduce anmount of absorbent particul ate mer materi al that needs to be
recycl ed whi| &xtged it & §Ta5g deectiey O tl@nﬁﬁrah&mﬁaldmachn&%mm 2agthasrpoghattthe
absorbent par kil 3GeRPbIEN (PSY fidati! & RAAG Biipe BOCERRuGPALROLrIBY be
sinmplified because e or no fset etvveen t Irst and second
absor bent | ayerié; 60 and 62 is reqw red in the cross di rection. Furthernore,
because the rows ] al. n a
cross direction %%fbgﬁgqegﬁéu %t%g?tttl gf? tijﬂ %gor%g%t: gﬁttag‘{lt‘%é“ﬁ%é%‘gl u%l nal
axi s 100 of th@ssabiscntlberstlbs@annellylpqrpetﬂd@utmmmda:r me@mwf ditdaéombhfordyasn@f flrst
B o8t PR TSR R R TSR LIRS O RRERERLAE . e
| mobi | i zat | oRpatesfroth@ué proeiet in e aﬁluamGecﬁreGydn ofdlwflrststeﬁphanﬂtscﬂﬁacé dhdl sec)
Sci ssors Light I%

the step of depositing comprises depositing the absorbent particulate polymer

material from the first plurality of reservoirs onto the first substrate disposed on the first



Pen Test solution: 0.90% saline solution at 37C Metal ruler traceable to
NI ST, DIN, JI'S or other conparable National Standard PVC/ netal dishes with
a flat suwbaoew/iiznabde and a m ninum | ength of the core kpag/usesigibu7ihn) to be
measured and a maxi mumlength n + 30mm w dth of 105 5 mm height of 30-80
mm or equi valent Electronic Force Gauge (Range 0 to 50 Kg) Wet

| mobi lization | npact Tester Equipnent (WAIIT), Design package nunber: BM
00112.59500- RO1 available fromT.M G Techni sches Buero Manfred G una
Facilities: Standard |aboratory condithkgns, tenperature: 23C 2C, relative
hum dity: < 55% Sanple Preparation 1. Open the product, topsheet side up.

2. Unfold the diaper and cut the cuff elastics approximately every 2.5 cm
to avoi d chassj. i r - - S i and
remove the nara maane s dupdof oo MR I ahSLRER LR (BlARe EATR: 21
side up onto thectiongiitthdhbisst guid isapdstanttahlg paradiplytof bé dmchibe dBwdtiog ol dire fikse

i ght box to clearly identi t he absar be ore guter ed .6, Wth a
uler, or aw a e et RS b s G BOR R SErs dPt M ShraSHAR pelipghle
Measur e t he dicskadiceti¢nd)f, thdeisweeiphdrileutfywe; mar ker s and di vi de t he val ue by

2, this will be calcyl ated di stanc B). .8, Measure the . calcul.ated distance
(B) Tromtront niPkAPY ofaras o Aot Gt RO oty SRAG hal oS
this marker damRWepataiedebyl funtid Gle@sSBetdlede tel @Rs dfestsomBeR CaivuRWApbITmer

Calibration: 1. Make sure that the sliding board is in the | ower position.
Open the front™@§8F of the WAIIT tester and connect the force gauge hook to

the upper sanpl epgleddndy, Othe t it YkALly oVBkEssSBUTE chélthaidhe GbapRialls wlapsed
before connecting the spring-bal ance. 2. Use both hands on the
spri ng- bal anc&ugrqly fagcing 5ees strddigp yerasicuBsansipibnghy cafire §5$ 85| e up t he

sliding board to%‘@fe@%l},nﬁe HRP&IbsPHRS istdigj'ésedaﬁp@ié dird RGaRY MAUR MRl UBsifdd )
during the execution to the nearest 0.02 kg. 3. Guide down the sliding

board as sl owdifecily cpriags #lleast ometpé tedwe plysdlgy pf Gpssda: record t he aver age
val ue (nR) read i - > Wt : i ate
and report the d efeéﬂ)g'}]z, dr?negfn-%%%&lif%ra{t%ﬁg&ﬁ arsegfp%br%%& OES?%FFQSF%%CIJ@% gh%s 0.6
kg 0.3 kg conrdthrendredendmeremween GreHastplurelity ahcragbasstipthetmaghing Heeatibi df ng
board is necegsal -, ke sure that the sliding board is in |ower position
and check the sliding path for any contam nation or damage. Check if the
position of the sliding board to the sliding path is correctly adjusted by
shaki ng t3he bqﬁfr:d. r i di a i s _needed. |If not

F ea I somne,. cl ear anc |
oresent. -t oadiisPerRe e R P aap e PRETIME IS BEler GrBESRE (ne i s 50 em
Di ape_rt I o?d § | D) p]iosildﬁ{gré) iﬂizﬂdhﬁpmc@n@ﬁm%ig@mﬁg%ﬂéd inlc]ﬁcl\ﬁlg&.s@&ni Igm_ralit{ ﬁbr e
capacity cC IS cal cu e S. C = , ere _ns | S e nmass
PP ey abooy st Sy ek aRpn iy Bl o p e 4 sin O ATORRPAERy B Lo
free swel l'ingceapas iynddig Beheces dpakahaonbany opabymers; Free swelling

capacity of the superabsorbent polyner is determined with the nmethod
described in WO POOEMGeR 358N l%alfgﬁ hgying Resec A eH BB bW HEC MY MOt esent

in the diaper piuffalft)h@f RY&UAHEN ﬁl@@&c&{de&@iﬁiherhlnsuﬁ@& zﬁfaﬂgétpirn%-n alR§ oRyBaMt ion:

rows extending substantially parallel to and spaced from one another;

depositing absorbent particulate polymer material from the second plurality of
reservoirs onto a second substrate disposed on the second grid, while the second support
and second printing roll are arranged such that the second plurality of cross bars are
substantially parallel to the rows of the second plurality of reservoirs, the absorbent
particulate polymer material being deposited on the second substrate in a second pattern
such that the absorbent particulate polymer material collects in rows on the second
substrate formed between the second plurality of cross bars of the second support;

depositing a thermoplastic adhesive material on the absorbent particulate polymer
material and the second substrate to cover the absorbent particulate polymer material on

the second substrate and form a second absorbent layer;



1. Reset the balance to zero (tare), put the dry core bag on the bal ance,
wei gh and report it to the nearest 0.1 g. 2. Measure the appropriate vol une
Sal i ne (OWO%NaGr71dn dei oni zed water) wi th the graduat eg#ceyiscovd@s4718. Lay
the core bag, topsheet side up, flat into the PVC dish. Pour the saline
evenly over the core bag.4. Take the PVC dish and hold it slanting in
different directions, to allow any free liquid to be absorbed. Products

wi th pol y-backsheet need to be turned after a mninumwaiting tinme of 2

m nutes so that liquid under the backshget can be absorbed. Wit for 10
mnutes (+/- 1 mnute) to allow all saline to be absorbed. Sonme drops may
retain in the PVC dish. Use only the defined PVC/ netal dish to guarantee
honogenous | i qui i.stri g I i L qui t
bal ance o zero (YAVERE LA PIANEER R RS ahb i flBos B3Rl I
report it to thaeatriemt epertiOn df gid thohwplakie albesevebagerjalist saghiist dbsonrerk dayet fi t
Ot et oSy IR S RS uBR P AP 3y Sl
dry core bag Wwseglite absalbdt pdrtitudacpetyth@2ngenwd is dgosedirgvese ilgHirst ahd sdched

actual wet weight on the scale is tween 158g. and 166q, th ad can be
oed Tor shakPges neRarSE et PR bt T R 8 b oBr Pt ARRE ¢ e
| oaded core baglyaesd @utridlhe pahakiong dohendsasik edistribied i fcrédIe ter @ssorbent
direction. 7 . Put the back of the wet core bag onto the balance (m).
Wi gh and r ep8fTicylpe palyPREMALREEa. 0. 1 g. 8. Take the wet core and clanp
the end seal side in the top clanp of the sanple holder of the WAII T (open
end of the core oriented down). Next, clanp both sides of the core with the
si de cl arfps oflh¢ Asthed AgeElingP Gk#M feaiickd sure that the product is fixed to

the sanpl e hol defheal:@ngdlonteWhalsepgtQdkals in@NBiRine MBK&iof UhE a BRLs diRcbAMP
t he absorbent core, only the nonwoven; for sonme products this neans

securing the petsiadalypernendgylor toHbe paghinedirgcden ang the figst plyrglity gpcroprebasgy i di ng
board to the URBK! inP@S s O Ri &)ﬁoh‘%’f@@ ﬁﬂ@tt ich%ﬂfj%)aw?ﬁ %&mtopg &ﬂér%o'tﬁat%ﬂfgaged'
10. Close the safety front éoor and release the slide b age. 11. Reset the
bal ance to zerlkanfitlapeynd heakeentthetitsepltabtycd ceoshbays outhe ofost direciigl ofThafigt put

it on the balgﬁge (m2) . Report the weight to the nearest 0.1 g. 12. Repeat
steps 7 to 11°wmth front of the wet core bag. Reporting: 1. Record the dry
core bag wei ght the sttvedngidr@dsbe Gechnd)support Reeodsdint hmackeiie dugicgdrt alsled oross ((mi

front/back) and after fraont/ bac testin both.to the nearest 0.1.9.3.
al oul at & and oPepe) sop RGP sRGEh B e i ol AR BEPA SR 84 oy
= (mfront + wiobabdey exter{dinhd crostdirectivn2dfabkyecdnd €2l adl sph@ddnth oepoiothet he

wei ght loss in percent to the nearest 1% ej):. ei) = ( ii front +
i back) - (m 57 PghabercioBh SRR TGty 1yt plshbiod Shitak ks $h ERFEH ot o
and report \WeuirbdRbf {hé z@bh@grid; W) as: W = 100% - Dnrei Al patents and

pat ent applications (includin n atents whjch issue theregn) assigned to
Phe Procter & CaNBITENDBbHYAT of BlrBa RBREHE Feas T PE s SEbHBb I ed by

reference to thes axt@bh stbiadibily p&p&RRSiasiee MedHew difbcudhandirdmnsi fRS and
val ues di sclosed herein are not to be understood as being strictly limted

to the exact BIWEKY ellesefyligestepd iy hegrosy drcdenol hnfissperpherel twirides AWeds fi ed,

each such di”%&é&@ﬁo&%m&Q&@ﬁﬂﬁﬂh&Hm&ﬁ&ﬂﬁﬂ@&ﬁukM%n%%ﬁkhﬁﬂxM%hﬁﬁmand a
functional |y equival ent range surroundi ng that value. For exanple, a

di mensi on di scl ofedengherad guipaee of diejsproad gaatinggohesiandsgdp g umackige drigetion and
a cross direction substantially perpendicular to the machine direction, the rows of second
plurality of reservoirs extend in the cross direction of the second peripheral surface and
are spaced from one another in the machine direction of the second peripheral surface;

the step of depositing the absorbent particulate polymer material from the first
plurality of reservoirs comprises depositing the absorbent particulate polymer material
from the first plurality of reservoirs onto the first substrate disposed on the first grid
while the first support and first printing roll are arranged such that the machine direction

of the first grid is substantially parallel to the machine direction of the first peripheral



Al'l docunents cited in the Detailed Description of the Invention are, in
rel evant part, incorporated herein by reference; the citation of any
docunent We nmo2ti9be construed as an adm ssion that it PCI/Useeoonsamnd wth
respect to the present invention. To the extent that any meaning or
definition of atermin this docunent conflicts with any nmeaning or
definition of the sane termin a docunent incorporated by reference, the
meani ng or definition assigned to that termin this docunent shall govern
Wi l'e particular enbodi nents of the prggent invention have been illustrated
and described, it would be obvious to those skilled in the art that various
ot her changes and nodi ficati ons can be nmade w t hout departing fromthe
spirit and sc f i i tol$ re i in the
appended ol ai sl 1 LRKERL@0s chiud b 1R0AH QLRI TR S
scope of thi sdirentienvl dn fihaeriphsratdwaiapednd s: 1. A nmet hod of nmking a
di sposabl e absor heni.aft J.&l & LOTPTLEIEAG HRIOL L RGyRy Ll FHRRRL Locond
conprising a first g iJ |H€1u§ing N1 Ts? p ufab y of"&T8s< " Bars ex?ending
substanti al | y ppadlay belesémoianchngpacsedtpbsitm tnebsudnd @artisdata potymef aramrial
channel s extendi ng between the first pluraljty of cross.bars; providing a
1 rot printi ndoPoie SHaOR Ry of SSisaR BhBoks Hed priled® BgTon P VesPbl 2 Py
of reservoirs giin whhethfgisécf@hd PEbbf bed @lb(l)r&lyrfnﬁﬁiﬁfoallra&@ﬁ@ﬁhgzd sﬁhclathagtlh? achine
conprising rows extendj ng substanti y .para to and spaced from one
anot her ; depoéF?FWﬁ‘%Bg%g%@H gﬁﬁﬂfﬁqﬁFﬁFgﬁbHF?ﬁﬁﬁoﬁﬁi8??3&3pF%WPPH%‘?ﬁrst
plurality of keosd \WeiiplerldRhfacd dldrhé cEdbstrea@ion i BPRSRHd PhdtBubdunsibugri d,
while the first support and first printing roll are arranged such that the
first plurali Pyrabsl teiheswshdirestion ¢f tgwg?lélrﬂenahlqr%} P81 el to the rows of the
first plurality of reservoirs, the absorbent particul ate pol yner materi al
bei ng deposited on the first substrate in a first pattern such that the
absor bentd- par thhe gegiod geeirdine o gax ef thg| precsiling clagms, whessis thsnrowh ! fapgoghent
substrate for A St - ' f . [ting
a thernDpIast?%qgaﬁggﬁsgwagfﬁﬁ+%. %ﬁh#%gﬂg‘%%?ﬁgﬁ?ﬁﬁiﬁ??%ﬁfgﬁg@5§§§ﬁ§$
mat eri al and tives oetwsen shghsewsade absorwoy eartitiete gipdondsematepar andc ik atiew pbl yner
material on t 11 st r - O fi I The
met hod accord?ﬁ%ﬁ%%éé?gﬁﬁg%c g?%@%?hﬁﬁge%Pf%§%§ﬁ§§§%%P?ﬁ§S#§%§FT%ﬁSBBrt
extends in a meclvaefdbscelexni partiaulate potynes snatkiriak ot itlenfisubgtsaut iaad diyposed
perpendi cul ar ,to the machi ne. direction an he, first. plurality of cross
bar & oxt end | horer SEREMMRUE PR of R RS dpgpln pitie B il s erl e
anot her so t hate sthadotitaomel s ext end between the first plurality of cross
bars in the cross direction of the first grid;, the peripheral surface of
the first printing roll extends in a machine direction and a cross
]gi recti fms. slu_bshaﬁfceihah aycopBigP@Rely GﬂihgIpyde&li%@ﬁaiﬁﬁ%phhéi@indﬂd@é}idf@?mbiﬁh@ftlﬁ@m of
irst plurality of reservoirs extend in the cross direction of the first
peri pheral suff@Bd $5randAsodBCIaYeT FORRTHRE SRR tq‘ierf“itr?é‘g REORT ABSOfPkct i on

of the first pgeisRbRIRE ssWl haGRs fiddnd RRost fiehk AQARRBHdE PHLIERTPHOISBS
depositing the absorbent particulate polyner nmaterial fromthe first
plurality of ﬁ@geénal/%?P@S%ﬁ?@%ﬁéﬂqﬂiwrrsltth%aﬁglﬂmea@éeca%posed on the firstgrid
while the first support and first printing roll are arranged such that the
machi ne direction of the first grid is substantially parallel to the
machi ne di r ectlhemedpd p¢rerding tgany e gf e pipceding £lapes. aheretthe cross direction
of the first grig.i i,al Ly |1l ' [ t he
first peripheralggdi?ggg?&g?%fg¢g F@?&?ﬁg?ﬁgggm%gg%gég@%gﬁkégg%?P%ﬂ%%%e
pol ymer mat er palicdaet odynhdrr matesal bt thet Brshsebsgeipafiugthededmyprisem denositingrteas
bet ween the r . e rti.cul Y. eri.al. .nr r. , the
firae plural i FoopPrRIRaAeR Bt et 3h o Rl bl e (R ERRE i
faci ng edge exdleadirogtigcthofst sybet anilt bl |y the entire first grid;

the second support is a second support roll and the step of depositing the absorbent
particulate polymer material on the second substrate further comprises depositing the
absorbent particulate polymer material on the second substrate by rotating the second

printing roll and rotating the second support roll;



preferably, the first substrate is disposed on the first grid so that the
first substrate directly contacts at | east sonme of the first plurality of
cross barwp 2proakeriably, the first grid further conprisegca/ysbamabimiy of
spacers spaced from one anot her and extendi ng between the first plurality
of cross bars in the machine direction of the first support. 3. The nethod
according to any of the preceding clains further conprising: providing a
second support conprising a second grid including a second plurality of
cross bars extending substantially pargllel to and spaced from one anot her
so as to formchannel s extendi ng between the second plurality of cross
bars; providing a second printing roll having a second peri pheral surface
and a second plu i r-ese i i s i r r

arranged in an a?lr%géyr/&%%(r)r%? ifgﬁnsgl}gﬁ%{/\g()ﬂe%t %Eﬁ?tn‘gﬁgu sSIB g%dtnf)a%l S%Ill dpgl;éa{t?pg?f to
and spaced f r depostieg ahotahgrbend gposilrienpolabsombentl parthd dudtatubstped Yurther

mat eri al from.f g SeRARTe Bl AlLidelo BETELYOMLS AR Bn G RaRib3hs 2 ©

di sposed on t R&"BEEON g%l&, mhl?e Fhe secon%:supp@%{ and 'sécén printing
roll are arrangetesuahdtshgiortioh isecandd phannal supyorofollcandske biey sf ddpesiting
substantially parallel to.t rows of the second plurality of reservoirs,
The- absor bent Balbeeat iyl A Rrapebi Sharse S bt rdhel R
substrate in ackaQontkepaidisebsira®ue thetsb@hd Viuabsgionatl wadhtvaciuhat e pol yner
material collects in rows on the second substrate fornmed between the second
plurality of cross bars of the second support; depositing a thernoplastic
adhesi ve grat erhaimeidd tab@)r(ﬂl@%w 2§ Vne PRIHe! frete@ing cRAhy WRErelAhe Tird lan@ Bl ohd1€
second substrate to cover the absorbent particul ate polyner naterial on the
second subst r &Elanel ALY Eeobindricbebr Rk Preé‘ifétfl%dg‘frﬂPWillFYgOfs%ﬁeHVOffﬁ 5t and
second absor beft ﬁﬂs@%ﬁfﬁﬁg EQOSIN@E plRality ¥t RRASEE da8h BheONiaMERr bhAoudd J east
a portion of said thernoplastic adhesive material of said first absorbent

| ayer cont act gba 8|nemst SRRCKHE R R §FPsHflirgaen phaloyb pbae apeut A0 mes iffpe jeearediy al  of
sai d second absQrhenlse % Sentet A QQE%E@%E% R hideCHteBlish NI (JRIE 1R 1S
di sposed between the flrst and seco ubstrates 1 n an absorbent
particul ate poiyfrem ragtverricanteap egservamdentérte absor bent particul ate pol yner
material is substantially continuously distributed across the absorbent
particul ate polyner material area. 4. The method according to claim3
wher ei n: % he fAnrappargms thr ofakinpe dfsposblesbpmnt arexit emdprising: @ machi ne direction
and a cross dire%%%?QF%%Qﬁ;%ﬂ%iaEloln%Q %xgﬂf%&%t to the machine direction
and the first pluffll y of FEF 688 Pard" eXehd "1 the cross direction of the
first grid and spaasdsdppoinongrisin®tahéirst eadtihatdihpe Ghamhehlay eoft @od hed ween
the first pIurthﬁX of cross bars in 5he Q%§§s di rection of %he firsH grid;
the second gr B FHYSGRETN PUPHEANI SRACEhIE™ e A HEEHIOHE Bl 28R nd a
cross directi eResdilshediéanahd fyrsQRiRRHF Clobbard; 0 t he machi ne direction and
the second pluralit of.cr&igﬁbars.ex end in th? crass direction of the
second grid and %ES%BHMF$6 EecgiyeRBTorRt pHUs I h R e ReRdt Rl SRdhaiet ween
the second pl uptdehdyp@fcufai®OsstyRa Batériul tdd8er®ha (i8S a Girdt @eliprem At ensearNd
grid; the peripheral surface of the first printing roll extends in a

machi ne di r ecPiUsHitapidesr s & thgifirs perrbarab tHsLeaHEINasd i 2p SFPeIIREingroYDd t he
machi ne dir e%kt@ﬁhing{ ABsthRWRy Phrafldl (S indRbiteIfohYorRfand BEChY Gst Supplt 8AFiiD the
cross direction of the first eri pheral surface and are spaced from one
another int hérlntatgﬁpkherrmgﬁ@échébﬁtme st @lurality of gressibsrarcaiubsygntfaly paralidl ¢o

peripheral suifa6e, of NG SEGAG RridiVoRYid @k lir@ HeRARSa sirifke TRCRANGH
direction and a cr%sslﬁirgégloﬂgsu6§iaﬁtlg{@§ %eﬁbe icalar to t%é machi ne
di rection, théerbtiss pohtingecdhebtpbarthd ifiry irahigsdr xesirv@rsesolleredeivan abdoebeor oss
direction of ng [ E r rf ac @ f t her
in the machi nBAar s Loy BAbrHRE Rl SRR A AP BRle{ ARG AR
deposi ti ng t hendbgosibent atparbentquaktatkteppd] ymer maetid rdnathe ffiro rnubdmatef inrasfirst

pattern such that the absorbent particulate polymer material collects in rows on the first

substrate formed between the first plurality of cross bars; and

a first thermoplastic adhesive material applicator for applying thermoplastic

adhesive material applicator on the absorbent particulate polymer material and the first



plurality of reservoirs conprises depositing the absorbent particul ate
polymer material fromthe first plurality of reservoirs onto the first
substr at ewdizeporenoon the first grid while the first suppors2e0547i4 st
printing roll are arranged such that the machine direction of the first
grid is substantially parallel to the machine direction of the first

peri pheral surface and the cross direction of the first grid is
substantially parallel to the cross direction of the first peripheral
surface; and the step of depositing thg;absorbent particul ate pol yner
material fromthe second plurality of reservoirs conprises depositing the
absorbent particulate polyner material fromthe second plurality of
reservoirs on [ u ' - deqri ' t he
econd suppor ¢ TARAE L SERE R bk Dl IRAA AR s B AL DAL B e
direction of fdren slesoabdorfentéhyes substantially parallel to the nmachine
direction of the second peripheral surface and the cross direction of the
second grid is substantially parallel to the cross direction of the second
peri pher al0. suThaegpardius atéreding tohddmacioohdicogption@any of the precedi ng cl ai s,
wherein the rows of qPﬁPrgent articul ate pong;r material on the first and
second subst r at e SEPET OSFRFUPAHCRYCPINEIS BRCHPdSE het ween t he rows of
absor bent parti cuka@bsd a@bymresmpratmrd tondngidtiieudtepscobndcamiitgion grosOrgRs | ses
conbining said first and second_absorbent | ayers together so that the rows
of absorbent FHFR(RGFURANETY prEflcligaa is%ﬁce%ﬁ%%efainggi’f QVASLP e chgppels

di sposed bet we@Bndfidbeswas i Nebdtdl prurRay af ¢:8ds tay; rows of absor bent
particul ate polyner nmaterial on the second substrate. 6. The net hod

according to any?&fcopheripinecellivayne rarieed pirice! sutase 284 8 geond ebwbimPhg t he
first and secanreaRs ¥ RENLedofd §efpk@IPSrRES 1&RHRE NhNth bREy fcbhpfisiRNdowecond
absorbent |ayers together such that the first and second patterns of

absor bent par exteyling sbgiantiahe parstelde japd spacl 9m 9a¢ anqtlp theéecarbiupeert pid t he
machi ne direct : i i

Clai e, uher o p PR TSRO ARCIHEN Al 1@y BERp SeBUEREIRT ) o1
deposi ti ng t hearabdde thenmewpelrthé sagbrt @uebilyyoteeservairein thd seopnd peeiphdralssprface,
substrate fur C rj it i cul r
mator{ al -on't Fb i Spot, B P RRRRhLL O bolEeR ELROHN pRAE B BLSGRP LTS
rotating the frdceist absipppor tpartioblhte rahondr heaterat droh shepgpoond atsodesegouahlauppor t

roll and the gtep of, SRORLLL N0 Do ARROIRERL, RARLLEW a66, Dolyen eferal
on the secondPddipst PATEF Grthér™ ¢ nprises depositing t absor bent
parti cul at e pedcpnasubemitein adecamnl faternseacothak thelisbibaieahiculaet lyinng nidweias econd

printing roll d rotating the second support roll;preferab .the first

P bport rot1 casitats 08 SO BRreb R e e SeEg PHMisb &F 1oty t he
absor bent par basudndt e pol ynmer material on the first substrate further
conprises holding the first substrate to the first vacuum support raoll with

a vacuum and t hé "SERYHUS dfffsoit Mabriel drelicla deiptrgosiura dir e pEsts adhsiyre and

the step of depesial bGe LhRIRASHLRRMe F(ﬁﬁﬁlé&ﬁét@ﬁﬁ aRPIY RBIondBiRIrhidko &Ret he
second substrate further conprises holding the second substrate to the

second vacuumiEuhserPent pgrtculgfet pplanas faaierial 08 therpreoneb tubsidrta did FaMny sqcondiny
one of the pregceelicAdagdai m, wherein the first and second plurality of
reservoirs are cylindrical or conical; preferably, the plurality of
reservoirs in theheeingthe dirstrandgeand| Juppeith arh ariphged dior cgmining esgisk (st prd each
have a di amet § coﬂ(i alﬁ%gf?)léltlt I%e}soco E%ﬁx%se@reﬁa&i@ﬁ SO hdl aPlefdi 9?§rti(3h LEGE on of
about 5.5 to about 10 mmfromTeservoir center to reservolr center, and a
spaci ng i n a teohipstidpdiesive onteof! eyeidtiirg absprizmolayerkOntavts firlozst £ eswipw of r
center {0 1 eSGlY QlulmEIE unive MaRRRALALNS, e00ndTHKL AN 1L RAS R foen
absorbent article conprising: a tirst absorbent particul ate’ pol yner

mat eri al f eedearticdatkipobtmes uppoiat ischsmpsédsbargeen the fisdt agd isebond clihsdhmagimarf i r st

plurality of cross bar xtendi ng substantial |y aralkel to.a spaced from

e anot her 56" S0eb FF BRI HARET s HRTUrahg HerRetiobf iRl PRRERT )" o

Ccross bars; material is substantially continuously distributed across the absorbent particulate
polymer material area;

preferably, the first and second plurality of reservoirs are cylindrical or conical;



a first printing roll for receiving absorbent particul ate polynmer nmateri al
fromthe first absorbent particulate polyner material feeder having a first
peri pher avourieeadand a first plurality of reservoirs POTIUSR00DI05E4

peri pheral surface arranged in an array conprising rows extending
substantially parallel to and spaced fromone another, the first support
and first printing roll arranged such that the first plurality of cross
bars are substantially parallel to the rows of the first plurality of
reservoirs in the first peripheral sungce, so that, when the first
printing roll rotates, the first plurality of reservoirs roll receive
absorbent particulate polyner material fromthe first absorbent particulate
pol ymer materi - ? BJS%

ot or ol ont AL AERE FREERRPDE Lok PRRRTRATh SRAERLAN AhRPOLAERE, |
particul ate p@kymﬁﬂgmaﬂ@ﬂhgkwmehmbamEMHmﬂw@msmdmﬁ@hé.flrst substrate forned
between the first plurality of cross bars; and a first thernoplastic
adhesive material applicator for applying thernoplastic adhesive nmateri al
applicator on the absorbent particulate polynmer material and the
firstsubstrate to cover the absorbent particulate polyner material on the
first substrate and forma first absorbent |ayer. 10. The apparatus
according to claim9 further conprising: a second absorbent particul ate

pol ymer material feeder; a second support conprising a second grid
including a second plurality of cross bars extending substantially parallel
to and spaced from one another so as to form channel s extendi ng between the
second plurality of cross bars; a second printing roll having a second

peri pheral surface and a second plurality of reservoirs in the second

peri pheral surface arranged in an array conprising rows extending
substantially parallel to and spaced from one anot her, the second support
and first printing roll arranged such that the second plurality of cross
bars are substantially parallel to the rows of the second plurality of
reservoirs in the second peripheral surface, so that, when the second
printing roll rotates, the second plurality of reservoirs roll receive
absorbent particulate polymer material fromthe second absorbent
particul ate polyner nmaterial feeder and deposit the absorbent particul ate
pol ymer material on the second substrate in a second pattern such that the
absorbent particulate polyner material collects in rows on the second
substrate formed between the second plurality of cross bars; and a

t her nopl astic adhesive material applicator for depositing a thernoplastic
adhesive material on the absorbent particulate polyner material and the
second substrate to cover the absorbent particulate polyner material on the
second substrate and forma second absorbent |ayer, wherein the first and
second supports are arranged for conbining said first and second absor bent
| ayers together in juxtaposed relation such that at |east a portion of said
t hernopl asti ¢ adhesive material of said first absorbent |ayer contacts at

| east a portion of the thernoplastic adhesive nmaterial of said second
absorbent | ayer, the absorbent particulate polyner material is disposed
between the first and second substrates in an absorbent particul ate pol yner
mat eri al area, and the absorbent particulate polynmer material is
substantially continuously distributed across the absorbent particul ate
polymer material area; preferably, the first and second plurality of
reservoirs are cylindrical or conical;preferably, the first plurality of
cross bars each have a substantially straight outwardly facing edge
extendi ng across substantially the entire first grid.



