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3-, « U'S. 2,690,415 (9/28/54) by F.. A Shuler teaches particles of
odor-absorbing materials uniformy affixed at the interstices of a

per neabl e web by adhesive to provide an odor absorbent nmediumfor, e.qg.,
catanenials. Particulate carbon, silica gel and activated alum na are

not ed. Shifting/displacement of the particulates is assertedly avoi ded and
t he sheet is flexible. U S 3.093, 546 (6/11/63) by R L. Atkinson
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is used in comﬁlﬁdﬁt@igéﬁ’?&mﬁ?&n 341‘?% Vratio Sigerr]/A'Q[err] zeolite.
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activated carbon; or, the "internediate" and "high" zeolites can both be

used in conbi naBRERE RESRIBTION: OF THE BRAWINGSed car bon. The
1t 0 absorbi ng pad. TARIELAY | aftberdland Gl Spof BRI hpciples of
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desired. Typi Cabdrping8&RcdeftBe pRERiRFentbn) €8St 0.3 g of said zeolite. Such
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practice, and rmbtehamisoe can be made to the various patent's nentioned herein
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.thé like are known from patents and engineering literature. V\hr l e the
constituents used in the assenbly of catanenials, disposabl ahy Be
the like, are well-known, the follow ng may be nentroned by ﬂm
assenbl age of such itens, or their equivalents, into the odor-controlling
absorbent materials and structures disclosed herein, rather than in the
manufacture of zeolite materials of the type used in the practi cPATENRI s
inven- tion is well-known, and reference can be nmade to t&#gy DktiNon9139issi23
formul ator and user of the conposi- .ti.gns, articles and nethods of this
i nvention (but DESCRIPTIGQN OF T ' 15 BMBODIMENTES di rected to the
SYNTHESI S, ACS Syrrp W oneratingprinciples of the component cagying s on
(1989) pages 2'd€v1cZEéle|raiE g W e b AvEMion, Structure, Chemistry and Use,
348-352; MODERN APPIHigiA®IléNdoss m:mwmammwlzm?m fageg ocomponents P
Dlssertatr n of S 8 from

o ver sty S ol e 06 Bl eraste B0 bR 35 e B AR 88 tige
type, e.g., various Mrdenites and sone type Y zeolites, sSince these may
cause asbestoédt’*}fﬁédatslé?%m%d Gompenents, sehich argmountadeon the fop gt the”  as
hydr ophobi C, S |remk dfisastaiped statit fiyctional forcenating between tiseosaryliganember Mhuad
pr €sence %\thd fluids V\/q)n used in the articles and processes di scl osed
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silicate franevvorlﬁé vvrth as |ated cations, M providing overall
el ectrical neutapgt e[ cal ly, the zeolite framework can be
el ectrical neutral zeolite as . X AlocLerr .
Si0[err] 12 H epraqd@Thnép@rdnwhen%e@mng isfasterthen whenegmmm lsaetcsataswr and
literature wl Imahtaeta\t{raﬁaﬁxd&wﬁpdﬁbﬁ@rr s fconseuends, ithd wm{orﬁﬁstME ,in€. g. ,
Na+, K+, NH err] al kyl ammoni um heavy netals and the | The practr ce
cation; accordi YN dnfin r & i's
to be understotggaﬁn?&ggtsfl rst C?t:tgg‘ﬁg: tpre#(gs?;roélgqglggtﬁ%tgé eﬁ‘gle(fhﬁgrrngﬁtt has
in US Patents47 482 and. 4, 826,.497 t at e the .ratia. of
ntegers x and y | n FhpeyiEe ppaatonyotsiptes L% 1€ Heidmmanenth  aalit os
are typically qtmﬁ%ﬁ& ﬁ%& Me%‘émgl 1ﬂte&hrtt&tu9t:anealftm et g lradMitaReRpBfsion €S,

anéll ap'par at'-us for assenbling di sposabile di apers, catameni aJ_sj_bandages——and—i
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It is to be understood that the present invention resides in ﬂll
CORnstituents per se. |. Zeolite Odor-Controlling Agent - The
literature for typical synthetic procedures. In order to assist the

synt hetic procedure desc the foll.owng.reference texts: ZEOLITE
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by D W Breck, John WI ey & Sons (1974) pages 245-250, 313-314 and

It is to be Undﬂh&ﬁ@@eﬂﬁxﬂ@hﬁe&ﬂb@rm@mﬁ&&bﬁﬂiébbﬁbﬁlfac@éﬁhégﬁld@fgrdd?@ ifi brous
used herein is 'EH-S

Moreover, it is ﬁgglﬁér}%%&tlﬁa%g E §eoﬁ$¥%§‘{%§%§%ﬂéﬁfé€n Bﬁghb&ﬁggrnv | y
herei n. e%%?@neﬁ rally-occurring zeolites .neet the objectives

- 6- | n genendlpositions At tl'naslagq:,ahnxb ivmmtelative slip betwiese thercagrlying merhber M
represented as Figure 1C shows a state when)&teAéagyﬁ{grﬂtembé‘r M9 kediirnkd aﬂﬂgﬁ he

nis the charg L eolites
may al so corrpr%lslgg%ﬁvat{@y%% ° F@?.’H %gt ﬁ{&?&%@ % efb%ﬁg%e%gﬁ%eg

of the present TFlatieniq cmgrmmb@aérwéhwbﬁtq@emnsrnmeéé\@rmm
~entirely @Dffercfmovestentef the c@bppmentd PA10[ err] than the zeolites disclosed
wher eas those , 795, 482 "and 4, 826, 497 are "high" silicat e/ al um nat e

zeolites. RmmleelAdo 1Crehowed ngasmeere ttherre isenp tolative slip hstwieen thesemyingt hat
t he srlrcate/alum os of th di.at e es t he
bracti ce of -t niRERRG e utionefs B berAVaRtRE Fpa o dblaR fitC ey

zeol i tes. 26i r Sthetwétd the t&FFiRE nithtbe? R0Ohnd &8 cORipOnéntdP Wieh rétaiing, byt there

am ne-type odors than the high zeolites. This is inportant to controlli ng

urine and nens éga)b%}‘GFBtabISé@(ﬁﬁHle slight sliprwhenadvancing, aad sems shght frigtiqnal fsee

surface area ( g).
Thi s-results H?ng%ﬁgmpg'c?eén‘g) %gﬁﬂ%g{g‘gerr%tc?\% h%%gaﬁ\;\fﬂ'&cvﬁ%g%ﬁﬁéﬁﬁér
in the alter natnewon@dBisdohsbatmfdnlmecmlbgmﬁrbdr Morepéitedlp advagicoseandanount
of odor. Third, the internediate zeolites appear to be sonewhat nore

tol erant to noitstmsethecomnonents § adyancedyy a predetempined dig@nee,sas t’t‘;‘?ﬁf’pacr ty in

t he presence of water.
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-7-: . The "inter rre'di ate" zeolites wuSsed in this invention are—— -

characterized by S1Jerr]/AlO[err] nolar. ratios of |ess tpan, abqut 10R I
Typically, the nolar ratio of S10[err]/AlO[err] will rang i)
about 10. The synthesis of internediate zeolites forrr% e

present invention since various syntheses are known in the

zeolite literature. The following is given sinply by way of illustration,
and not limtation, of a synthetic procedure. Zeolite Synthesis In
general, zeolites are synthesized by hydrothermal crystallization of

al kaline (pH >8 and preferably higher) readtant m xtures. The synPAZENT can-
be viewed as 3 mmjor stages with each having sub-steps: (AlfyRkaMoi01BI7g-1200d
gelation of reactants; (2) crystallization; and (3) post-treatnent. The
resulting zeolite is not only a function of the reactant m xture but also
is equally a functi Aﬂsooﬁpdeﬂdosyrﬂthxéﬁi&éﬁiﬂ@dﬁ% tobesconstanethnaighbarddvascisgich as
t enper at ur e, preqs:%_Jre, time, etc. highly influence the crystalline
structure. R 2 ditional zeolites, the reactants comonly consi st .
of: St || FarBaUHe Stop Riridll 2l theXtisidn frdi Atvahicif (8 Fetuming dholiRet Of
starting reactants are avail abl'e; some typical silica and alum rfa sources -
are noted as fpicfayshly bsias short svpossibie, and conrbesely, sistopeperiod of sickitaia length

W umina oot coidE PRy 1B an i Ayf B EPieniive i e8andEg | °°

al um nat es; al gehstqiRntly, itri_élP@ésﬂﬂé toneffestively tidize stafls 4étinarforde whepand
various mnerals. Wiile different starting materials can yield
zeolites, the adwgpgingeolite can be made fromdifferent reactants. Some

reactant vari abl es¢i il j | tr Y | nal
zeolite are: Iﬂ?’ﬁg y%ggﬂn@igf@,lﬁf gﬁ sgg%&n%q%}?glg@%%ggﬁﬁ f°?§%§{fobf‘&9ﬁ%ﬁ>’
react ant s; breaks ddes net sighify bnlyfa s$psed bawhich no frictional foecd Whitssevetlise
(anbient fo ca. ;Loogerr] Q; - nmechani cal agitation su%h as stirring;
and 10 { pactyg) butiakse nrlvdes speadiat whychytheepmponents do not substanig]lyretfusg
desired gel ati ﬁ& itS RCALBN OF °&‘P§ﬁ%§|ﬁi£&°&aﬁ gieferred to a teflon or

stai nl ess stee Bont al ner an?j pl ac I'n an autoclave. Crystal formation
begi ns as the gel i Alterativelyewhemtheamastyng memberdias ahlits topefaoe a domwaed-filcing
aut ogeneous pressure . fqr .an indefinite tine. ere are,basically .3
recogni zed phaB _C’Hﬁ’fbrlﬁbﬂf’?eé W?@PF b@ﬁéﬂ% oreg 1th tpﬁ“‘ﬁ‘?%‘?“é Qeaksty o
phases are (Jdord é‘@ﬁgwﬂéﬁtﬂécﬂ%@ﬁiehf%r fétﬁrhi%h&é%?frﬁﬁro@ﬂ@%fr?ﬁg (2)

crystal growh; and ( phase transformation. Sone Tactors influéencing the

rate at which effigiengy.c Hers; theanglepfshisslapetust bespfficiently gentia-o thatthei on of

Gentri fugatt ontombSRihbRATE id Bh o i Bl SR o e eoRb v ear rom

the autoclave and f Id éxdeesh mdikecthe tors faek of e aghilzaternbé foFw2d fading and

100[err] C. Further nodifications are possible If so desired. Post-Synthesis
Modi fi cati ons downwadrilopingia earyingaembeapwithi -sloping tap garsbeymoved

obt ai ni ng ot he j L ol &FE ir@{,gﬂj q%l?{ j

exchanged such{naésfl&giotn'taqa%cg&’ ok b ti:‘%i@('ilai te +%§Effriei§#] g‘ﬂ%p??c%cgﬁ

NH[ err] - ZDl i t be nroved diagonally downward. Na-zeolite + HO - Hzeolite

i nparting uni que adggrptive forces and di fyi.ng the pare size of,. for
exanple, an A X or%geggﬁ‘ilgwmmi‘aib@is&%%?%wgﬂm‘?“?&%iaéh"%tfg‘??‘ﬁd?ti onal
zeolites i s pogsidet I i Efd;,a Qe éi
ultrastabl e zeoli teﬁgl(t% E%%eﬁﬁgwfglée gt{l/g{ OR %Pégg% 56 %m%%ﬂé?%ﬁﬁgag%%

N err]Y + NH ethejshoof; andthenxwhemihe carrjinganerhbetarvances; lagiredet¢ratigedgodiber r | C)

USY Synthesis Qf Special Zeol tes. Several post:-synthesi,s nodi fication
ot hotls. ext st PLFOTRARIERE 6% Bepe ipta e e Braveh 85 ALOIHES e piponi i
nodi ficat2on; (hé)gusdd gro6ee aredestiatad o refiifling3s thd darSAny MembBENeRes bhble,
first two nethods consist of adsorbi ng speci es by chem cal vapor deposition

i nsic de or gnfth)éaziemlpptl@lt whiehehasstorped iat the\hottomsofshe phaot Brogie Bl—lhtﬁrqage,and
e . ot o
500 [orr] have i fidioniopgs Rt Buldelerihidare Rl FbusipipE bV d T

The nost freq U%ﬁltmqnﬁﬁﬁhéfshwtg%@e, thepasivietoreHabl pteverithi® compbnsitsna from
t he main framewor il .e., de-alum nate). De-al um nation can
from following the carrying member as it returns.




-9-; , be perfornmed by one of several routés such as (1) acid leaching; (2) -
ssteam (700-900[err]C); or (3) treatment wth —SiCterr}—at——cotd

tenperatures. An exanple of de-alumnation is: hlee HAEDTA
- de-ilumnated Zeolite Y The fol |l ow ng referenc seflrate
the synthesis of internediate zeolites of t he type e Lok, B.

M, Cannan, T. R, and Messina, C. A, "The Role of es In
l\/bI ecul ar Si eve Synt hesi s" Zeolites 3, 282-291 (1983); Barrer 5
"Zeolites and Their Synthesis" Zeolites 1, 130-140 (1981); ZEO_I TES FOR THE
NI NETI ES, Proceedi ngs of the 8th Inter natl-dnal Zeol ite ConferencePATBNT P.
A. Jacobs and R A van Santen (1989) pages 119-372; andAMpDEKOub ARBTS-BIES,
Adv. Chem Ser. 121, Eds.. W M Meler and J. B. Uytterhoeven (1973). A
wi de variety of internedi ate zeolites suitable for use herein are

conmmer ci al |y avai | aBteferablgmhe dfiviigahedns Somiptise Sspaing HortappBHng & dearwirda
Quartz and Conteka. . Such naterials are sol d under _various, commercial and
trade names sufRcels therarryingmemberand g pmerotaiod ina fixegdirrofiorand baving and

VALFOR CP300- 5 &{Q‘Irt Hﬁﬁn

t han Mor deni te@anég&%clﬁ e%x éﬁg@h?mfczeo %tﬁgs %@ 9er§€§ éie}?ca)ﬁ%
type of odor - cofsimpld donstitatjemtanibe ptlovn'hd ﬂ‘hanp,tthe)m’sﬂqf fherq:ﬂmfwd pushes ltiee
practice of this i.nvention in co |na with .the said

Pt er modi ot o PATYIRS TART touBote s 34 the daryina aember SRS the troggh
material s incl yfige cﬁéérfa&%(mk&ultto?ﬁlé’!?hh%'f&@mo mdVRItRE HrA ﬁin%iﬁﬁer zeolites

of the ZSM beta zeolite, etc type erally in the 1-10 mcron particle
si ze range) anbackmardseolite materials marketed under the trade nane

ABSCENTS by t he Uni r i de Cor par.at.i. on ;and. UOP. an re al |
avai | abl e )alts a V\:hilt | ? I “é?%ﬁ‘epcgf‘p gogpé Rxgﬁgaé‘d%(plgéé d
ABSCENT S. A Nawd d\mmﬁc buii@ﬂ sﬁm o@a@wpmg davn dystetn aikd Bikflike mayQRyEptally 1988

by t he Uni on Car bi de Corporation). Such materials are preferred over the
"internedl® atbeusedo| ites when control of odors associated with sul fur com
pounds, e.g., thiol g“ggéc SWE {10 a?xtyl?g?qﬁfr’
i s desired. i %ﬁxﬂ'@%sh%a‘ﬂeéxlamﬁfe C&Rﬁu ; eUse of
zeolites of thme@%ﬂ\iﬁﬁeﬂuqne Ihdusembodnknendarcmp-ﬁké elbd:tpbmleemnpdnedt isifor). S.
Patent 4,795,482, Janu egd%/ 1989, % G offre and Marcus. I n general,
these nol ecul aFSEaNES/BS the campqngpis; i'ng agents appear to function by
entrappi ng by cheni eglyraslSauvd iDvepsPiiehadihes A hir)3 LRt
%ateg@er %ﬁ{el r %D(kj%ﬁg?ﬂactl on, éifnﬂ

nol ecul ar |l attice structures.
odor - cont 9! | i whemtherfrant fane cowers 4aand diDgandrthel tdyfacmewer;bhjaava:bdenpanavmit ers,

follows. Th ted by G of d t
rystal i ne sil 1 ceots HOVRGLFIRERCHAROEcTYE SR 1415 Brovidsin e Sort 88 o%ha
preferably at b&ﬁsﬂ@apybfaﬁeveﬁemﬁﬁbe&hm&yrlam@yke&ﬁh afrdnedcalcoterl de

units are SlJerr] tetrahedra and which have & sorptive caPamt for water

at 25[err] C and taithg fgnt facsof this wertigahmealhPita woa@snace isrfo cAdblade 5, which

al um nosilicat ul ar t

odor-control |i ﬁg‘{%‘%‘gﬁ CLsn%h%f\glié&/e St}aacﬁ‘g‘&g%xm%’f%é %ﬁflé sﬁ%ﬁe gnd o ?18 of
from abou20 35 toslideffreslyt iy, thehetizoned] diradtion. fA @p f8&cdver 51)& se&ue@uﬁng aceous
nol ecul ar sieves have a pore dianeter of at |east 5.5 Angstrons, preferably

at least 6.2 APRISVWldiR thqugf%qeég]ﬂ}e Y%caéé%rzplﬂi%‘?b)’cﬁélﬁ%ﬂg gha; Be CREPQFe'WRpor

at 25[err] C ang, Il f les 6
el oht - per cent oA A oft A8l SR Thelifh Bk bt 1 cofedieishp 225 el
nmol ecul ar si evmelofthetfrom@mrweetm dﬂnembé'aqercd'mmadeni a.mdlthe\kmtem faée dr@tﬂe ation

in the internal C vities cro Qr,ous struyctu a.result of heir
hydr ot her nal ¥ ot L ipeetir Forky & PGS BRogvH§ b prdss Bpns e fomBenet
substant i | y & dne e . t hi' s or| ginal water of hydration is renoved i n t he

process of renoving any pore-blocking tenplating agent which nmay be present
in the adsorbent. Casshoem in Frgure 3ftheblade §) yhlcheqmpasesaathylmctagalatechasa

noieties. Als hi n eachi ng_.or vvashln a.ca r
dilute mneral ?dé’@\l}%&%%q%,\ﬂlaqs éﬂ%%ﬂl%%é‘ba@f‘% “ﬁtﬁi° tPan\/ 07
extraneous Synbﬂﬁ§dt§ﬁ'61ﬁetﬁé s&tizaliwAMm Eﬁtﬁsﬁﬁisﬁe&i’rﬁbﬁi@loﬁ?ﬁ@k'ﬁ&lmﬂf aa the kal i
nmetal content, particularly the nonzeolitic .e., .occluded alkali netal -
compounds can hf) ade Stadonigehe fiiont-rear dir¢ntivn. ﬁmbmmreaa sansgSsestoe;dtmth@mvs t he
original water of hydration. As further disclosed by Goffre and D
Mar cus, such siliceous nol ecul ar sieves include the mcroporous crystalline
alumnosili- cates, i.e., the zeolitic nolecular sieves as well as the so-

- 12 -




Nbre specifically, Goffre and Marcus: di scl ose t hat the_cm%\c .
«di sclosed nedium to large pore siliceous nolecular,sieves, fromwiicth
the original, as-synthesized water of hydration has been BeenRepliced
removed, and whi ch have a capacity for adsorbed water Svd han
10, and preferably not greater than 6, weight percent .

25[err] C and a water vapor pressure (p/p[err]) of 4.6, function In a
extraordi.nary nmanner with respect to odor elimnati.on. Many of the
synthetic zeolites prepared using organic tenplating agents are readily
prepared in a highly siliceous form- . sonegeven fromreacti on m BATENT

whi ch have no intentionally added al um num These zeol it &8’y DkeNdrarsersdi2g
organophl lic and include ZSK-5 (U. S. Patent 3,702,886); ZSM 11l (U.S. Patent
3,709,979); ZSM35 (U. S. Patent 4,016, 245); ZSM 23 (U. S. Patent 4,076, 842);

and ZSM 38 (U. s%onxlf@haasbzlbcﬁﬁexdaiiﬁmdn@ in thieaadial ddreauéxemft}dh:spmgisrmﬁgcstéx’eese
authors, the sjilica nol ecul ar. sieves known as silicalite and F-silicalite

are particul ar A ConCRVERTROY 4D, pEevidad ip dhs vertical M@l 2, and agepsming hole 4a (see
et er a1 ar e gigael 6560idlah e B Bk SofodE IR ek SR Biing 8 i

respectively. ent t resald 'sI'lTcebus "si eves are “syfithesi zed
to have S1Qg aupbbﬂé@byethe]spnnghtonag hglecshy, the fronit &te tixdreof is megpported by the
frequently sui bI e for u | n the prese icles ut i onal
tr ot mont %t o1 Feead daten BF Fae SRgrbE SOy B RePE ol i e Sada s

whi ch cannot b&nﬁhﬁﬁﬁfy%h&d’?&aﬁﬁﬁuzed to have both the desired hi gh S/ A

and/ or degree of hydrophobicity ratios can be subjected to deal um nation
t echni ques, fl uori n€he resnenbin of thebladeé mgm;wulwthepenmetpe@ge pfacam,

hili l. d f
Croating zeol i VARG iRyt AR TR thB SBROE £ BresdaReans aans B Faper s e
by P. K Mah Ma& ’ﬁm 101
A)r/rerl can me%riﬁeﬁo%?zwﬁﬁ@fbﬁ?fon %g%dé%%h Zén nor e recently
rggg;;leld Woglemew fapdri V@ﬁﬁh@blﬂ@? %W#?iﬁmdw l;wl@rwmzé‘egurpé, eC|t ﬁz

,
9 y %?@gggg{eﬁﬂéi‘ﬁiﬁfﬂo@% Q6d E%&%&d i el %dgﬁ%g é:{}h@t

deal um nat ed | oceéss scl ose
4,503, 023 |ssu@e&by@hn&orm&d\mﬁkheﬂﬁgmmamsadd@a!sagremeowhhmkhedeamdpound

treatnments for_z to.increase thejr dr opho y are disclosed In
U S. Patents 43 %%%h8§§’dﬁﬁd"s§s o0fp. ‘S%S"es@aé‘fﬁgq ?%?’ég gi@@F Padvapces,atdoW; o per
called silica F%(bFen i their
crystal latti cﬁfsé are idea q‘%‘%g?ﬁncgg@%ﬁ% ﬂtgﬂlgﬁdﬁ%ﬁﬁé@g?’r%ﬁggggﬁ units,
but the aﬁsyntehnssmdﬂghqnecd d&nmadvﬂn;e@mﬂaifﬁmﬁbomhhdeﬁﬂmtmmdat of

al um num deri veg. Iumnu ur,i -, t| nth nths rea s. The
al uminosilicat¥ e&;mgp Fﬂi"?%ﬁt% b?ad\ﬁg q%ﬁ%%vm
crystalline ze@mﬁ&ﬁmﬁmﬁﬁtém&ms%blf&% d@@%%atﬁn%ﬁ@éﬂ&ftﬁe%ﬁb%dwr‘
C|aIIy avai l abl e or are prepared by t hods wel | -known in the art

i nvol vi ng di r edophefthecrest faof tbynam@sul%xrﬂm ithc\mtwm spgaed@f ﬂmhlacteyﬁolwettpa

i ni gen concetiring tht Nt ek Rl BeRRIe fiee g bnse slmed'. o
is publisiged lmdtﬂeesmpsﬁéhtéBtmoxﬁwafom?se@blféoes, Napl es 1980", L. V. C..
Rees, ed., Heyden, Londan, P .. 760-780. It is to be understood that al |
such materials are 1B¢BARGpleqf cagyiagthecomnopents Pis the samess explgined in

conveni ence. t SCENTS odor-control ling
agents, it is | ugeglaﬁﬁorﬁ%ﬁme%&%g}le&i%w mg'beéBopen so that the internal
cavities of the cr slire-up deviec2(kissiidgonally sectued ondbe upper &xelof the rear dfitee case

or gani c. t empl aVeTHE TR of G v el L) THERRGPRARORT peiniool gopee2lec oy y
to removeyghar gﬁd thE'Eom| J&Skn%flgﬁmxﬁ%li&ﬁﬁ R Mo MA 86t HQ@&B%?W?@ I ng

material 1n or 0 pernit adsorpti t he "odor nolecules. In such a
removal proceseowrnidgshefrontrfacehaf thisrshoet|grodvei2ids geoured thersto. Thetbmaomémgl Qfal

t f hyd I d he at
or 1 on of 1 ho BRAREP 5oV, 2 REPBRFeted th i ok FRkP! A BOUE BB 7 cct
the characteri éérhf&neﬁfs B BichtHa0e Qx&ﬂo@h ﬁiéﬁsﬁo&\hgr%‘veallethﬁﬁ entef the guidergrédie

practice of the present invention, i.e., the nblecular sieves can be

enpl oyed in ei 6hdlova dhy tir theshiange menglebdtveqeemessmmagmbmﬂ and Yheguidel | the
dehydrated state is preferred. In the case of nost of the dealunlnatlon '
procedures referred to above, the original water of dehydration is also
renoved, and can simlarly be replaced, if desired, for the practice
of the invention. - 13 - U S Patent
4,331,694, and denom nated "LZ-10", is.a particularly useful

odor controlllng agent. Various other nodified zeolite-type materials, such

o "




manganese- al unm num phosphor us-si | i con-oxi de- mol ecul ar Si eves .
described in U S. Patent 4,793,833, Lok et al, assigned to UOP, can be used
herein. _See also U. S. Patents 4,604, 110; 4,437,429; and 4,648,977, for

ot her zeolitic odor-controlling conpositions. 1. Absorbent Celling
Mat eri al Thi eﬁtéiamkéeh eh fromrecent commercial practice, absorbent

gel l'i ng mat nmes referred to as "super-sorbers”) are becom ng
br oadl y us articles. In general, such AGM s have been used
only for therr fluid-absorbing properties. Such materials form
hydrogel s on contact with. water (e.g., w tif-urine, blood, and thePATENT
One highly preferred type of hydrogel -form ng, absorbent getyDhialfortasars-1zs

i s based on pol yaci ds, especially polyacrylic acid. Hydrogel -form ng
polyrreric materials of this type are those which, upon contact with fluids

(i.e., liquids) gmnuérﬁaascampment)laz,tand;e Bdtiontiend ofithe bisoos grdove 20 stevensithe
thereby form hydrogel s, hi s, mnner %&I uid di,scharged into the absorbent
structures her ef¢ReKD H’c &8s sEoRy e foirom returning preferred absor bent

gel |1 ng materials i W agRaghghnaREREDTALTMARIAL b totated B adiipat uD! e

slightly cross-Ilinke y neutrall zed roge ormng p Iyrrer
materials pr epapmmded@nﬂpcﬂ‘md nﬁﬂieeguudesgbuvm eﬂd separates theihiead comppnent of

nononers. | mat er rrerl C.C nent formed from
ﬁaﬁ“ﬁjgthﬁﬁﬁ%’ %ﬂgﬁﬁ?&"m NEMSi re gelling agent

unsat ur at e %84'&18
or nay be gr afted onmr@tﬁtexctfbﬁra?ﬁoafa JORMpoRBIt M%Sﬁ%z%ﬁ%’aﬁ?re%ﬁéﬁﬁ or

cel lul ose. Acrylic acrd]grafted starch materials are of this lTatter type.
Thus the pref er eerapensats Megmdelgn@o\m&ﬁomabmnmmﬂabenymamm}zsughgure5

I tril ft d_ st 0l
el 21 o anhydri de- bas SRS, vilikn 18 bkt § 864t 6 SadpSicil R BR 1o St Blale | |
preferred absor bafd cagried fdﬂ@aﬂm ptddetesmared nulitbepof dbﬁ@ﬁdﬂeﬂﬁs%n&h@sﬁﬁt Floble
acid grafted starch, atever the nature of the E yner. conponents

of the preld fef} é&lff&%&f@rs&wﬂg@eﬁﬁngtﬁem&pﬁc ofithe blagdec Goarespands o ene
|l b I

O ert ed i o SSbYhshih BEcdalth KR A 821 VAR He i SRR hOgiee

-14- water-i nsogmvaeﬁ oaadiycorne.sNekt Mhenghabladreﬁmtmsht high epeadnaithauigh relative

Uherofrom Sul 1 S Gokurs uen e Biats AR FomaRIent Refings 4 S 2A EnEFRIoR
i nclude, for exg{gioRal fsﬂaevemttnéslaaewanau?écdneﬁremtmlﬂeﬁh hggI?én%gon g

doubl e bonds; (2) compounds having at |east one neriza
and at |eabX onstaftimowovebatk tgxgothprwahtthe blederb t @nttheo&er kiandothe zomipogentBrioner

{rﬁt err_aI:I (3) f%ﬁpﬁﬁﬂ%ds ha ‘%M xe ﬁ%l%%)r’\ct %P%ﬁgu%ﬁ (iarctrve V\@dth
e aci d-con-

whi ch can fornp1ffhebladé 9 SGikles ﬂieaﬁaﬁ;onent@rzo&mchmhltngbot@aﬁeﬁ@om% shédie
foregoing types are described in greater detail in Masuda et al; U S

Patent 4, 076, 668roove3be§1mer§hmr9pozsntll2amhebp@mrenéafﬂxe@bgot groewd Hgisagent s
arethe. - or ?éur I i W th
pol yol s, the bi ggéér{&fegﬁal&%‘é %}HI}% 0%&% r| a gﬁq&ﬁe@ﬁ gpbégiﬁgyﬁf/

preferred 20 ossedmpdnengPB.gArstaseaﬂeﬂMd‘dmpmbﬂiw m’thbgﬁﬂergydcwmmn berreligbtyhy! ol
propane triacrylate triallyl The oss- | i nki ng aent, wi ||
general | y conpr P&¥eqt F@%&b@mm@goéﬂﬁﬁﬁwyﬁé}sd&q?g{e@ SelI?BbePrﬁlé‘F‘Eé gt he

preferred mater I
conprise from abb%%téd OyMly(%nn&re&%@rlgg{n?‘ets%&&g%%szgedr’l?gdr??g% Eep%sor bent
gel I ing mat er i afumgeeventiosimechanism, adconseqiently te, conséylggmiegns is extremely
cross-1inked, S rogel form ng absorbent gelling materials will generally
be enployed in ¥ s partially neutralized form For purposes described

herein, sugh materi aFfgudé 6 sheSa SoRd eRbblinfent ¥f he Présehd iaGshtishen at | east

25 nol e percent, and pref erably at |east 50 nole péercent of nononers used

to formthe polyner &umﬂotgmnﬁga@mng face §d, slopingdewnwiard o thevftonthsen

neutralized wth t-formn l.t =.f ar mi.n atlons
"ol ude arkal i prbvidRd ol ioef PR Faceheh Blads, mordhf dngls of Bidsip g R
percentage of  irfoge g&ftwtharfma@fi@étsgrbﬁvd 21Z %dﬁfdlﬁg"toaﬂhis doRbHituEbn, Aattnaké d
group-contai ning nononers is referred to as the "degree of neutral i zation.

Typi cal |y, comblade §imgves foravapd the frictionalsontficient of theslopingfage §d ése of
neutralization somewhat | ess than 90% The preferred absorbent gelling
materials used herein are those which have a relatively high capacity for

i mbi bing fluids encountered in the absorbent articles; this capacity can
be quantified by referencing the "gel volunme" of said absorbent
gelling materials. CGel volune can be defined in ternms of the anount of
synthetic urine absorbed by any given absorbent gelling




agent. buffer and is specified as grans of 'synthetic urine per gram of

:gel I'i ng agent. Gel volunme in synthetic urine (see Brandt, et al,

bel ow) can be determ ned by form.ng a suspension of about 0.1-0.2 parts of
dried absorbent gelling material to be tested with about 20 parts of
synthetic urrne. This suspension i$ maintained at anbient tenperature
under gent | erfd Shedt HaBekWReptbalut 1 hour so that swelling equilibrium is
attained. Th (grams of synthetic urine per gram of absorbent
gel-ling rraterﬁ | cul ated fromthe weight fraction of the

gel i ng agent suspensi on and the ratg80 of the |iquid vol unPARENTded -
fromthe fornmed hydrogel to the total volune of the suspatwyiDetiNo. 0189762123
preferred absorbent gelling materials useful in this invention will have a
gel volune of fromabout 20 to 70 grans, nore pref- erably fromabout 30 to
60 grans, of syotripatativelyrdresteqthan drecfrictidnad bseffibient ofihe Hantgpfadecse dflthe

Anot her feature of the ng@( hi ghly preferred apsorbent gel l;’ﬁi%i materi al s

relates to the ey @ertion, Qr5iSPRIPARIIIHE canhe exTisd frasd eicientiyand the

materials.. Extg, tP 1 B TREventiEhSm F5io ahﬁg o0 @
sanpl e of prefer ?%Bﬂgtso%ent g‘gﬁ I ng mat ér‘?‘gﬁqgmét agl?g%t gg‘?g}eg’%dﬁe@
sol ution for tlretusnsbstantial period of tine (e.g., at least 16 hours) which

is’ ded h ext t.i i.libr.i by then,fil i he f d
hydrogel fSom the s ISR faok st B Laiied Wrhme pprtinn otiBe bl S sd g  he
pol yMBr cont entacglptdHIpbé bdvidddover 1R it lop\thlofhOBRALSE Used to determi ne

extractabl e pol ymer contéent of the preferred absorbent gelling agent
buffers herein is sdiighusrishows aghixd embodimentafithapresentjnvention. S. Pat ent

. 4,654, 039; Issued reh 31, ..1987 . Reissue .32, 649. . .The absorbent | L.ing
materials which ar e'ﬁg%ee%rpé?ﬂpeﬁg&lﬁ?&x iesgﬂéeda or bate SRS ccqnéps\'ls%%gpﬁn%r e
those whi ch ha\gardne &an/d) buttin thiy epxbodifient lagackcie prdvided in thy blade 5] sndihi ne of

no nore than abaout. 17%  preferably no nore than about 10% by wei ght of the
absor bent 18el | iadgition; 2 pinign 14, having teeth which mesh with the rack 13 and a gap in the -

The absor bent i i.al serher 8i ' i sed
in the form of qgt}'d%éra@[ %?lé%lggl.%’ @S@ﬁ%ﬁ%@%ﬁ%@d&gﬁ% %q.?m '?lgllbisa\ﬁggn be

of any desired ableweard, andja stoppdrei6i fortestricting the remhend positionofithecbladeosiid | ke

pol yhedral , etc. Sp%ges havi.n%ga l,ar ge greatest dinension/snallest

di mensi on rat i ProYidgdonthegnaiadogy 1t | akes, are al so contenplated for use

herei n. Aggl oner at esyg g{é?g.g heﬂ?é}gs@ﬁs@@ﬁs%ﬂtﬁin, ﬁé&ﬂfﬁ‘g?ﬁmﬁlhm‘pe

used. The size of t orbent gelling material” partit may vary
over a wi dé rarjeckwissy direstionythe biade Addvances bt loyspeed; and whendhe gaprinithd e

i | ler th bout 30 .ni less desjyable. Particles havi
St oot di mendPaR 1R PEe BERER T4S8Tesbon i Meyec L Tie st et i plipn " °
grittiness in tdﬁﬁtﬁ@tb@kbﬁéﬁo%&}ﬂx&eb%%&?gﬁg;wm& the Biflel5 B hévesaeR dfrer

aest hetics standpoint. Further- nore, of fluid absorption can be
af fect ed by parhigltspeed; stdke thestappeplf andsstep, have very nuch reduced rates of

absorption. Preferr fQE_ . i .e. 0, L | ri
particles substanti :ﬁ?“'y&g 1#§ &e@ﬁ%%%oﬁiﬁg@%?op@?t% ?ﬁgﬁg‘&zﬂ;&é%(%%oaut 30
m crons t @0abowan?9,rasshowain Figuee Siored tiksconfigaration 6f Hratkdd3antAeitien 8] £d
average of the small esf{ digensjon of the ind]vidual particl e%@ﬁ . The
amount of absoreWR 1B EIgUrs ¢ Fackayariety pemechansms cap he eAplaysd: Jondrive sREcs | |
depend upon th f nﬁﬁﬂﬂﬁé [P 1 y
conprise from %%Sgé%v?éo gg?/oggteﬁl\%l ght Ofﬁ%\ﬁ%@%ﬁg@%@%{ﬁﬂ%ﬁé{:eeﬁpgﬁéi
typi cal |y fromlatsaumedtanism.20% by wei ght of the absorbent core. ~Wen

b bent [ 1 i al ticl tob d,in th f .the
sbeorbent gel|1ng o o Lal B oS eabeyt o-oused i the LU, oL 102
techni que ahi chs ROMIIRRAhoRBENAINTRIA &iveh RrRSHRIN B e B AdQrthOBkd: snd

the gelling material particles. For exanple, web Tores can be forned by

ai r-laying a subay baflatahnd thérbjadei Sitselfecapbemyated forwards dovoea gentlasslopssandbent

gelling material, particles . and,,if desired necessa densi fying.t he
Pesul t Tng vieb. et sBEEREANS slope. LS G dhe BPEF FHRR s HibuE SR bl
Gol dman; ~U. S.  Pat entyghrder, dciarlyifit RimBeris 26PBHmited to.98fde, Andiahglitgrterd i n
this U S Patent 4,610,678, the air-laid webs fornmed by such a procedure
wi || prefer ablmember may be used wherein a guide groove can be formed inithe bettem facecand
substantially unbonded fibers and will preferably have a noi sture content’
of 10%or |ess. "The density of the absorbent cores which conprise webs
of hydrophilic fibers and absorbent gelling material particles can be of

i nportance in determ ning the absorbent properties of the cores and of the
absorbent articles in which such cores are enpl oyed. The density of such
absorbent cores herein will preferably be in '




the .range of fromabout 0.06 to abeout 0.3 g/cnferr], and nore
spreferably within the range of from about 0.09 to about 0.22 g/cnferr].
Typical ly the basis wei ght of the absorbent cores herein can range from
about 0.02 to O. 12Th lacedDensr ty val ues for cores of this type
can be calcul ated f ht ;and cal i per. Caliper is neasured under
a confining pressur (O 94 kPa). Density and basis weight

val ues include the wei ght o e absorbent gelling materials and the
odor-control material. Densrty of the cores herein need not be uniform

t hroughout the core. Wthin the density ©anges here- inbefore SRPATENTt h,
the cores can contain regions or zones of relatively hi giAely DkeNe.O18376-123 vy
| ower density. [11. Additional Absorbents - Typically, finished
absorbent articles will contain additional fibrous absorbent material such
as cotton fl uf Whiaheﬂahlbbmﬁlfbmamhmmakmmma&henwﬂlmmamﬂeltshxehlaé ke,
well -known in c rcial, practice, nt F ce Material - The
finished arti cﬁggagésr‘éqeﬂ \Rﬁﬂb‘i%ﬂ%’dﬂwe’rggt &F‘g\??fﬂ%tﬂ° neriavhile mEving e vi ng
facing materi ai‘orwﬂlﬁafn&%%k\ﬁﬁg a&ﬁ&eredﬁ&BSheet ) material used herein is
preferably a "nonstaining y obi c f1ui d- permeabl e sheet .

Hydr ophobi ¢ sheet rrﬁ‘hercompenantcarhedbyﬁmprymtnivbgﬂcenphoyhmtedrtotmdnpracti ce

of "'this invention can,be pre ar.e net hods .wel | ri bed t he pat ent
" teratur & FoPSRGH40d Bg B 5 Sthoonent S o.be deun 1t gl gfoov8 and
4, 324, 246, Ml baped b’grﬂsgdt April 13, 1982, a sanple of ther rmpl astic
mat eri al such as 0.0038 cmthick poI yethylene filmis heated above its

sof teni ng point. (THAs iselraiomdherhove explanstion; aqepuling torthe gompgnenhicartying

pornt of the. near ot Bfettinv AR Bl iR IR et S5 F o Blak O 1
-then brought i (ide m&wmmamgwntpﬂmcﬁﬁ%ﬁ:@&@ﬁﬁba,ﬁbmff@éﬂaeﬁﬂ screen

is preferab apertured wre nesh_screen _havin t he
desired aMrt ufiectionald m@mm@w.gbmme@momd;aeu%anéce%eaumdr aw

- the heated filg R 1 M@% h
t he desired pat t ern angntaggiutﬁpﬁ&ﬁgggégélsr&g%e%%ﬁ(ggsr zes. [ gtg' ?I‘ﬁ’je‘hvacuum is
still being apjsncedhniger ¢fithe f:ommneatsjsnagg'ﬁg hidway dud to dirh oa ¢tk congpontius of i [ m
The hot air jet orates the f , attern corresponding to the
staflg peSioiey, prsurins higf aetapy

pattern and Si YOSy, ng screen. Fl ui d- per neabl e
sheets prepared in l“ﬂﬂh&&ﬁﬂ@raﬁ& 1&19?10%’4&&&6' t%tusé‘h ﬂBﬁfbfenxhat"éhﬁl sRARRl ently
referred to as "formed fil . The cal 1 per of suc I'ms is ifhportant

since, iflihe belt.i Mcmn@megmbsacanuqumacﬂmaspnabemhﬁsanﬁah qumgluap%y,t ures

d- not di | th h, For .th f f
articres such HERDREOPECEhHCepa Gh te iafeRaRbleng RerBRT Sl | ke,
the. sheets typical MorBewes, m&e&hwﬁfylﬁgrdeﬁrosrts%@mtfoﬁvﬁaém or

pr ef erably | ess fhan about 0.064 cm Anot her” fornmed-fil m sheet

mat eri al usef ubatkevasds, thesdriveanechenismesn be made simply nd cheaply, endinadditing, a

fiber-like app t S 'm""l ervrous
plastic materi g@hﬁ%ﬁ%& W&tﬁ’?ﬁéﬁa&ﬁu plrcrty o ﬂgenfi L‘J"?* g k‘{fB

aper t ur es2®ei ngomiehtional tdehnalogyl withp fewe biteykdaiwrisnt er sect i ng f| ber - I i ke

el ements, all as d| | osed i.n Paj ent, 4, 345 314, Radel ? Thonpson,
August 3, 1982 e REGFEnt m%ﬁ?&m?lli'éﬁ% bydeierenge o spsrifie pr epar ed
using hydr ophohrnsommaﬁtd ﬁﬁlcﬁ&kcﬁ' naauaﬁéa/ergfa Bons NRAF SRR ocEMto and
the like, and are well-known for use In a ent products such as

cat aneni al s, athbse bkilled kethe artw1tho\dedemnmg1&omtﬂyqaqamf anslsgepe ofithe prea¢ntusef ul
herein is descrlbe ent 135 Decenber, 30, 1975,
and con- si st #6F %ﬁ%ﬁ'ﬁgﬁ b%‘Ftﬁﬁ@F ﬁq}hﬁ]@@%@fe&a‘%?@? Q‘F‘g in the
formof taperedeeapi !l aries. These ' tapered capillary" sheets are also
known for use in absorbent articles, including adult inconti- nence
articles. They may be prepared from various hydrophobic polyners, as
nmenti oned herei nabove; typically, |low density poly- ethyl ene having

t hi ckness of from 0.0025 to 0.0051 cmis enployed. Ref erence to U. S
Pat ent 3,929, 135 can be nade in order to further visualize tapered
capillary sheets. In use, the apices of the capillaries in such tapered
capillary topsheets are in contact ' -
19 - with the underlying absorbent core raterial. Generally, tapered
capillaries are in the formof a frustrumof, a conical surface, but. it is
to be-understood that any.generally tapered structure, such as a frustrum
of a pyramd or the like with a triangular, square, or polygonal base, is
within the term "tapered capillary”; circular tapered capillaries,
homever are used in thrs descrrp- tron for convenrence It is also to be

o o, 1 M . oy




angl e of taper can change continuously (i.e., be curved) over the distance -

frombase to apex. In the latter case, the angle of taper is defined as the
angl e of the tangent to the side of the capillary at its pdpifhestH ) ced
apex openi ng di nension. The angle of taper suitable for usgﬂ l
according to the practice of this invention is fromabout 1

60[err]. Base opening di nmension of the capillaries is defined as the
maxi num open neasurenent in the plane of topsheet at said tapered
capillary. Apex opening dinension is defined as the maxi num open .
nmeasurenent in the apex of said tapered capdilary, which apex i s PATEMIe
fromthe plane of the topsheet. Wen the tapered capil | arAr’y Dig No.r018476-1230r m
of a frustrum of a conical surface, the base and apex opening di nensions
are, respectively, the base diameter and the apex di aneter. Base di aneter
and apex di anmefWhatds elalmedsisn- after wused |Interchangeably with,
respectively, base opening dinension and apex openi ng di nension.

The tapered capillary apex dianeter is a diameter which will allowliquid
to readily pass fromthe arhtlﬁg- %;1@0% .t he underlying

. absorbent core. Themapex %Fgﬁl ternmlgs fro?né\g out p%&(ﬁm to about 0.100 inch
(0.010 to 0.254 centa gnidegrpovepfor lipinghip,conipopents intaone lid@and guiding thenty. 020
-inch (0.013 to 0.051 centineter). . Th apered gapill.ary _base di aneter
| o6l ected o satt SFIINETRPE proyided b Kok RTHEE of BB il froBEipflc e
feel of the suidvabR fofwirdeand BaskveRd aldipah akDEREd D hpestiind of the user.
It has been discovered that polyethylene can be made to exhibit pleasing,
cl ot hli ke, non-waxy datving meanssfopeningseidrasying member forward and backward theange
from about 0.0 0 j . ! i r).
Preferably, thgs%e;d&éﬁ%rg[r’r‘é gﬁg‘gﬂ%%ﬁge%gh\?ﬁ%ﬁ?%n%egﬁomg%dm

- 20 - the range of whep¢inalospieedofsHd tamydhpttienber@en hokingFofiind ista spedd?2
centineter).. The_ second criterjon is that the capil]ary. base dianmeter be

smal | enough t &t ¥Which? pradetsmipedsnstaingd; fichonal foree agss petwggRsad fUBEANSt | east
one capil kgry. j j [ ' 1Sy j fRBshet-

di sposabl gadi aggﬁ&gﬁgaégﬁictg %P?ﬁ?n?%l#sﬁéﬂﬁgogléetbﬁgcgﬁ? g%?qéﬁﬂgaper gg,%d
capillary is defi nedvieseihltie spiced afisaid catying metdber whi backwhakis agpeddhe /
topsheet (i.e., that surface ich nornmal |y contacts,the skin of the user)
and the apex. offt PPN i B Hpaelpre beRyeen a oaraitit oot o g A LOTaBEIH Sy pon
apex di ameter, JigseacditRerBS s substan |Feondeaper whi chwvhave been sel ected
as hereinbefore described.’ The heighf of the tapered d@¥'flfary shoul d
provide a structure with a mnimumtendency to collapse in use. The

characteristics of e erial. of con: struction.of the.taps t 1Rl arge
measur e determ ne stﬁt‘]t agﬁéher“é" é’gg?t&an?'ﬁlg g}caﬁfqongﬁqpﬁaéﬁﬁoB%%ge&sa}tg | ow
density paby- %hﬂrxgﬂﬂexﬁﬁerﬁfa@%ﬁgﬁ@pdr@oﬂwﬁﬁai §16pds doRmiBWaidn okt QPortioh)

t hi ckness and apex di aneter and base dianeter are in the preferred range,
and angl e of t#®Bdistapifacein its critical range, the height of the tapered
capillary can be from about 0.003 to about 0.159 inch (0.008 to 0.404
centineter). A state.of relative dryness on the surface of the

t opsheet I nplies tha& nosTheddompoaeht ogrrythgwievice accordingtts Cldim I, sheteired i s

transferred through it, to the absorbent elenment. This.in,turn inplies that
each | sol at ed dOHBMAIAAL 4shoot £TP0VE I8 spmnectagto f T¢ar ene OF G BHIOR SOVEeR |

contact with the.fasHitddMRARE 0PEompd AR Whick BRVd dIR down thEsKoot Ajo9e OFf
| and area (the area of the topsheet

raffairs can best be achieved if the ] ] S
t hat exi s8 betentermgishid gwideegroove when saig eareying msiibenadvanges; andriniaddisioned i t

i ni Th i jmiting.value is the. wher e i.cal
api 11 ari es or B rompeispisia e BiE sRt e raticPd Sofl Fhinhl e SRS
array (where thferiBériyhdamptneat Woppra at te Lo sfake sHodt grobee.i N contact on

all sides with the periphery of the base of adjacent capil- laries). The
preferred arrangenent of mninmumland area tends to insure that an

i ndi vi dual droplet wll nt ac one. i 1 .preferred
arrangenent in dispoSable %@o@%yésc%&%h%%?%‘gﬂxggg?é%h ’)ae‘fhlegs“?és

her ei nbef or e despttoid@d crasshobt groove is connected to a rear end of said guide groove,a - 21 -
ordered arrangenent wiith from ahout 30 to about 1500 tapered capill aries
per squar @5i ncpredeterayingdnumyes of gompanests whigh have diddawncthe shoot groove,her egd
capillary sheets can be manuf aetured—+in—any—-of—several ways well known in

the art. One particularly suit | provide a heated nold with
mal e el enents of the shape and ﬂlm |M|Um desired tapered
capillaries (hereinafter a pin ¢ el ement is secured in such

a fashion that its apex extends away fromthe base of the pin nold. A
portion of '




sheet material is brought into contact w th the_heated pin nold hetween the-
<ol d and a.resilient backing plate. Pressure is applied to the

conbi nation of mold, sheet and resilient back pl &hisShestHas aced
capillaries, are formed in the sheet to nake the t ry
topsheet. An alternate way of constructing the top bject a

portion. of liquid-inpervious material to vacuum form ng over an appropriate
nold. After formng tapered capillary sheets in one of the aforenentioned
ways, it may be necessary to physically renove material fromthe apices of
the capillaries so as to insure that the apéx diameters are the d@NTENT
val ue. Such renoval of material can be acconplished by, f&st’y Bktafep918976-123
subj ecting the apices to controlled abrasion or by heating the forned
topsheet so as to nelt open the apices. See, also, U S Patent 4,629, 643, -

Curro and Li nmenterifig saidiguideigsooveoslicn said carrying member adwancespand imsadditiohj | m

with inproved tactile inpres- sion. which can akso be used i.n th ractice
of thi s’ i nvent HgomponchiR o, Sd¥ irod vt 6 sEHier B Bl Gt eE wih snfe vy
sheet mat eri al méniehbgarohposit!s d bfithebBttmaTith€ éhodt globve. i nvention is
disclosed in U S. Patent 4,463,045, Ahr et al, July 31, 1984, and reference
can be made to that patent to further assist visualiza- tion of the Ahr et

al "structures. In I ; i ). S,
Pat ent 4, 463, 045 ars’e deﬁg%@@%%@%ﬁmﬁo&eg%ﬁ%&%@é%gi%ﬂgﬂ%’i‘%{ﬁ*l‘%fi ke
tactil e i npresdrioing rhetins 2bmprises Ssppinigabt applying alrearvand forceitoisaidearrgingss.

Thus, sheets nade ,of pl.astic do not _have an_undesi r abl shiny, "plastick
appear ance. member; dnda cam, rotatab?y driven in a fixed d?rechgga:%i hav?ng%gqr,n Bace Y

hi ghl y- pref er r gghiSh&ak L&t tgeﬂdéﬁ,fﬁlf‘ I8y described as being a
macr oscopi cal |y expang"(tel t ree-% mensi ona gg)'? astelh-'c "web" having at | east
one vi sible surface which appears substantially nongl'ossy when exposed to

light, substantially all .f said visible surface exhihityn r.egul ar.ly
spaced, microscopi c%pat'_t éﬁ\?_°8fnp8P§@féF¥m§Lftéf'§8€°%é\"g§?%£ ergin §3ids 5 g,
surface aberr ?Hﬁ@ﬂx@_rﬁ@dﬁk@@mbﬁ&%ﬂnﬁg%@aﬂﬁﬁ@h@éar%fm 6 4hid'catr9inghe _
surface in which said surface aberration origrnates, each of said surface
aberrati oh@ hawemper; anda ¢ammrotatablisdyendn a fseed diteatiomansi havinga ¢am fage

measured in a pl.age. orien ankially perpgendicu- lar to its
anpl i t ude, Me&éﬁg‘%°§ﬂ“83‘%‘§f?3?3§'§§°§%§?{18?’1’%‘%‘5%5@%t di scernible to the
nor mal naked eye when the perpendicul ar dis- tance between the viewer's eye

and the plane of said web_ is at |east about 12 inches, each of said surface
aberrations al so beilng f ride componentgarryingdevigeiageprding tp Slajm 3 whesein sgd

inscribe a 4 mgl: -;gatgﬁﬁn?r s %g] 60 alrEdr@hid/ J aﬁ.&',ﬁ] ent
surface aberratdlk.l(‘)’%1 a cto ﬁ%s% mggl&éwggfrgany cfl%ﬁﬁqg%\%\}rﬁli ch’can be

i nscri bed on amyenerymaxi sscani, xotatably dvivendinal fixedalirkction dmicleaviipea cam faceon and
- said adj agent syr.face aberrations on_ _any portign of said visible surface is
| ess than(igboutW CWQ@P“WF&Y'éW%F#F@ﬁY‘P‘gHH’&??ﬁ{ upon any portion of said
visible surface is diffusely reflected into a multiplicity of directions by

sai d surface aberrations so that said visi bl e surface appears substantially
nongl ossy. . The 8. 045 Biesomponentdagyingudeviceaseording|te Sdaimed, wheréin saidf

said surface abherrations conprising. protuberances proiectin eneral |y
outwardly fromTh gga;qngé:énp ﬁ:ﬁ; %ﬁ’%ﬁ%@”ﬁgﬁa@%ﬁ?ﬁﬂ%@@ EYWEsur f ace
aberrations cotmer¥hddedine $61atibdy divintiata Medaireticd and h gltam Facem t he
surface of said web. The manufacture of these preferred sheets can be

achi eved by us&high ¢ontignoysiy cantacte paid carrging mamhes. as general |y not ed
herei n- above, which provides said surface aberrations by virtue of

knuckl es on the support nmenber. (The preparation of such sheets is
descri bed20n great det ai ITHercompbnettadatrying/desfcd adddrdingrtd Cldim I, whereihbaid of
preparation forns, no part of this _ invention.) I n t he

_ general,
resul ting surf AE¥INgIBEANS COMPEISesH SRINgSar apnlying @ rearward force to said carrying
- 23 - knuckl e ; : ' [ [ cts
the vi si bl o surtuh ¥ e Bt EPCitnk Fuahidk Snld hlloff Wb hobu? BhicAC!
I n a preferred meshwitdcthe rackgandet gapdn théweethoven mesh support structure which
directly contacts the visible surface of said sheet is conprised of
filaments having a dianeter between a two mls and a nesh
count between about 160 fila- nments per |ineal | (,em D4 CNB) . by 160
filaments per lineal inch (2.54 cns) anmm“mhﬂﬁ[‘(\u nments per |ineal
inch (2.54 cns) by 400 filanments per [1if ! : cns) . Preferred
sheets hérein are those wherein said surface aberrations have an average
anplitude of at l|east about 0.2 mls, nore preferably at |east about 0.3
mls. Mst preferably, sheets having an anplitude of each of said surface




rreasured perpendi cul ar to the surface-in which said surface aberration

originates, within the range of about + 20% desirably. T0% of the average
value of the anplitude for all adjacent surface aberrati Offss 6et HAS BSn Replaced
"One-way" sheets whose back faces are treated wth ex
are described in U S. Patent 4,735,043, Noda, April 5, 198 mEﬂBJ!lH»EuUEn
al so be. enpl oyed herein. In addition to the sophistic

materials men- tioned herei nabove, the practice of the present invention
may al so be undertaken wi th hydrophobic sheet nmaterials having sinple holes
punched 't her et hr ough. It will be unded2iood fromthe foregoi RFAKENE :
the aforesaid, preferred, "sheet" or "filn materials usehtyRktNoc01897%8cl23 ce
of this invention are substantially different fromfibrous nonwoven

materials, which are characterized by a |arge nunber of fibers which
overl ap each ot her tl oudﬁmﬁomdoaentreian'kimgsbvinbacmmmﬁlamZ Iveheesin eaid

such sheet terials are . materials r ef.er ahl .

nydr ophobi ¢t neFis EISs SOmGrsch srring PERPLIES & prteArd,Bh Haad chying

cl ean- appear i Ngpenthed] d'racR prdvidedt inGhe cdrSinSin@mBer) dnd ﬁﬁhﬁ@r?ﬁavmglte'éﬁﬁwhlch

Ot her topsheet materials which can be used herein include, for exanple,
vari ous nonabs areshitly the rankeandra gapin therteethbs net wor k _

- 24 - sheets which are aqueous-fluid-perneable by virtue of a nulti-
plicity of holes or channels passing therethrough. Such sheet materials
can be prepared by mat hodthevsdnipofiesteatrbing dewick Aecapdingné Cldine3, atlierein sdigr
exanpl e, according to the process of U S. Patent 4,636,419, Madsen, et al ,
January 13, 19@%%%%&?&5?%4%1% tarnplyig arcarmBiLions toispid FBRYINEOf t wo

di ssimlar cheg ’?‘%‘tﬂm"‘l

points, are contac coo‘l(iie to W e drmﬁ%brggaﬁﬁ%& V\p‘gﬁfcsheet
characteri zed hx;eshmdltheﬁ'icé:rmdtagapanshmah. and | ongi tudi nal pol ymer
materials. Such sheets can be used in the practice of this invention.

Anot her sheet material useful herein is the formam nous net conprising a
reticul ar network ofj2pol PR dofagh mﬁ%m&%&aﬁmgwmm&we&avs of
filaments oriented at a displacenent angl’e of 20-90 degrees. Reference can
be made téOEurdp&mmmmmmpes mmﬁoﬂ@ﬁﬁﬁgpretwbeﬂfomwgaﬂ@aﬂymeyd et
al, to further BIPS'St i suali on_ of. thrsbshee The oregﬁa d sh
materials can DRREARASY PIAG ediz’ﬂﬁ"r CHIRGRS BembsL ARd & PLER, 4 ene
pol ypropyl ene, d?ééﬁm%etrﬁtﬁcddd pqarﬁleat@gchwel | - known for. use in absorbent
products such as catanmenials, and the |ike. -Such sheet nmaterials typically
have a basis weight of 0.5-5.0 ounces/yd[err] (0.0016 g/cnferr] - 0.016
g/cnferr]), acalrpr of sh of
20-40. Conventi onale1 non\/\'g%/etza% ops &ﬂgﬂ%an a qg&mé%?’%{&lapmge

- Backi ng Sheet co?ﬂpﬁshgd@dvgredveﬁhgsadtgﬁmeegmo\anal and can conprise a
fluid-inpervious polyner sheet, for exanple polyethyl ene or polypropyl ene,
that is thin enough to be fl exi bIe A poI yet hyl ene sheet 0 001 0.5 mmthick
is typicahgs Flushablyg or %&ﬁ@ (hnhgerused
e.g., wt rlrspantl - i %er d‘ié}&/elcl%gxg{ erein: aé Opt 1 onaI Ret al ni ng Means -
The absor bent wmusmg@scdvercnvnnngaaldphomrwdvy, but preferably, be provided
with neans to hold themin place on or near the uggiisq body to allow the
structures to performtheir intended functioh. F%r exarrpl e di apers

and incontinence garsent sTieAdbnionBitq R
ary nap i ns_can be

comerci al | y-avai |l abl e tape fasteners &
- 25 - provi de@pefdsief gaid camying meembes when|mRwR oy asd and backward arsiseteauch that

wel | - known fas . ne own types
can optional | y%lgeﬂethn%%’/%w‘géjﬁ’e%b%&ﬁpﬁhe@t %gp?%% ey ?ﬂecﬁﬁhpoaoeh{ér ol l'ing
Materi al s20- Hdeamemyespredaaminsdidistahceeach cpéle o forward/aid baockwadmatico

contain an effective, i.e., odor-controlling, anmount of various additional
non-zeolite odor-controlling materials to furt her expand their capaci ty for

gﬁghr (r)rlalt ieprgaf)gorr frcl 31 ewe:‘}dr ex%c{r]rﬁ&ﬁogg{lg rﬁgﬁ{ car J}% ese %’h}i& cet yI

pyri di ni um chl eoimpeisingt nc chl oride, copper salts, copper ions, and the

| i ke. Such material ,t. i cal | rise Ol%to 5%of the ¢ 0osi tions
herein. Stated other dini up.co ?‘E"F@P@%ﬂ? ¢ 0d guiding, ‘@é‘r%&ng&ﬂ"e
typically be present—at—the06-17g LﬁO'g | evel In -absorbent articles of
the type disclosed her dditional odor control benefits.
EXAMPLE | - Pads s MH'I J! Bp s an absorbent structure in diapers,
sani tary napkins, and rese a substantially honogen- eous bl end

of the follow ng. | ngr edi ent
percent (wt)




K_r,at t. Cel l ul ose Fibers (SSK*) ) | nt er nedi at e

Zeolite** 14 *Sout her n Softvvood Kraft. **Aval | abl e
as VALFOR CP300- 56. ThszthbWEBbﬁR laced

| i ght wei ght* pantiliner suitable for use betvve erl ods and
which can be disposed of in a toilet bI e") corrprl ses
a pad (surface area 117 cnjerr]; SSK air feIt contal ning 1.5

the intermedi ate zeolite particles (as VALFOR CP301 68), said pad bel ng
i nterposed between the topsheet of U S. Patent 4,463,045 and a fi brous,

nonwoven, flushabl e backsheet. -13- EXAVPPATENT
A.m xed odor-controlling agent is as foll ows. AttiyPigNocliB976-123 -
Percent (wt) ABSCENTS (avg. 5 microns) 50
VALFOR CP300-35 (10 microns) 50 '
- 26 - moving a carrying mﬁw:ﬁirﬁwldbd on abAttomtfwaaof said gmidedgrodve, n

the formof a n|t apkin Vi Ia.ps ext g outward fromits

absor bent core 3&%%3%‘3‘“{?5‘?% ﬁﬂaﬁgg q.n surface area 117

cnierr]; 8.5 9 SSK Qirfwﬁ%édidc ng) Teirfd?w&cﬁrﬁﬁfa]:kv@ir@ {85 kpecd when Per the
an Ti

design of U S. Paten 87,47 il burg, August 18, 1987. The
nongl ossy sheetm@vmwb@kwdbﬁngmmeﬂmsvhenm onward; he topsheet

EXAMPLE V A d| dor - cont ad of
Example | P prepar SHean s AR of s SheriiBl Brbplodt wRtE gV hE oMt I esd,
i.nt ended for usatwhtdﬂapredéﬂeinﬁinedlsﬁstﬁn&}ﬂtﬁtlkﬂdl@&b@ﬁ&@béte/eé@éﬁ@carrﬁhgse

di mensions can be nodifjed proportionately for different size children,

or for adult ifeeyRberaadsaid tﬁompgenta&laﬁlaaremgtpbfaypaﬁaeﬂemsm@er and 1.

Backsheet: 0.025-0. g;yeg % %Jaﬂfri

not ched i nwardly on ‘g% sid gi‘g&{é\/‘ﬁ%{x - cgﬁ%’ %P@g‘gb% cm 8%?
50.2 cm At whichythe éri¢tionat ﬁ)pmbaﬂwemﬁaid carnyingmymbéryand seidicontpoaeaits, oper
U S. Pat egh \%étg 35, des bed her i nabove; width at top and bottom 33
cm notch B 6h°15%f§ OYSLGOeh- at - center of 28.5 cm | ength
50.2 cm . Absor bent core a| r-laid wood pulp fibers per Exanple |;
Taber stiffness range 7-9.5, 8.4 mmthick, calendered; wdth at top and
bottom 28.6 cm not cifed i'ﬁmndihpdaccoludingtcsCHxhn lﬁoﬁmheicmtpristing:mrhtga)f 10. 2

ar i ol e oi 7o et diyibet B HypRoRal R syl Bl drhove N 3 bhfahd o By
i ndi vi dual rUbQﬁéothrbdbﬂﬁcoﬁaﬁedt@d tosatiax)end/w&bia ghide/grodve, %miﬁhv%ﬂdamnthe
t hi ckness 0.178 mm (all the foregoing dimensions being n the rel axed

state). TIsBoQk grpeve WhensaitheAreying memberasivances; andgestrietingmovsmens of the

osi ti oni th sheet
on'the. badhshoceriieft HFadlac et ol Rl R0 Bilph e bRRC T 1
"outer"” corres:omppnmtlst@pbd)atﬂhebbamﬂ&ftlimastgrbwe and. fart hest frOm the
core, respectlvel y) are stretched to ca. 50.2 cm and positioned between
the topsheet/backsheet along each | ongi t udi nal side (2 bands per

- 27 - side) of the ygore. Th—g}ﬁetha&‘ﬁé &ﬁﬁﬂﬁgga?gqfﬁ%gﬁuwom i tioned

ca. 55 mmfromthe narrowest w d € | nner

edge of the el xomprisingragplyinga eapradispesg forepacaidganlymganembérpagl st h si de
of the diaper [ 1Sl the flexible eet / backsheet terial between
t he i nner gl as?oér’}) ﬂ&“t"%’é‘%‘?‘\?&f‘ Etﬁg'é’t%WYHEV’egraéamrlﬂé tfe"r?ﬁglrla agnAnd,y o

gl ued dowpoal ong@vingel danl R0Ebhthiekainia cohtiMionl eshtadtMWith sald GrQiligheBads are

positioned ca. 13 nmfromthe inner bands, and are gl ued dovvn along their
length in the stretched state. Since the topsheet/backsheet assenbly is

diaper o TE w1 1%e PheliREHae SORERE bo R 18T DA bRERR | e,
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EXAMPLE VI A cat litter product conprises the foll ow ng components.
| ngr edi ent forward movement comprising rotating ampinign havipgteesh which mesh withay| ite *

15 Wmd %Me%%ﬁg member, and a gap 15 the teet&lg?/ tlﬁsg‘?e emry]e

Activated Carbon
25 member is free to move backward by action of said spring froce.
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**Conpacted in granul ar form As ‘can be seen fromthe foregoing, the
conpositions of this invention are used in odor-controlling anpunts to

achieve the desired benefits. This anobunt can, of coursahlsslméwasﬂ ®e
on the intended end-use and severity of the odor . Typi c I |aI
products will enploy sufficient amounts of said conposi t| from

at |l east about 0.2 g. to about 0.4 g. of the odor- controlllng agen

assist the fornulator, a sinple test of odor-controlling capacity of such
conposi tions conprises placing the odor-controlling conposition in an
absorbent pad of the desired type and unifddnly adding a 5 nl. al iRARENBf a -
defined oni on/ anmoni a odor medium (20 g. commerci al oni oAt y®kthéy. 0189781281 s
Herr]O containing 7.5 g. NaHPC{err].?H[err]O, 4.5 g. Klerr]SO[err],
1.8 g. Mgl [err].6H err]O 3.0 15.0 g. urea; 10.0 mM of 1 nornal

HO ; stirred 4 hour $20.f IThﬂmdthogllﬂF@rdi}lgltb Eﬂaim—[ﬁewh]efelmshiddpdeds yf slidi

NH OH 1500 d Af t t f
e O o R g 5 f el 9 "
controll | ng camatiying rﬁémbh&eﬁéﬂﬁmﬁhdvaﬁaescéﬁﬂr@ﬁrﬂsudﬂ%m’fﬁﬂeﬁt@%dmw%% used

can be adjusted accor in

29 CLAINS:  predet ermlmsgﬁéfanqwamémleaéquarmddoaakwm:mm wi th nenses
and urine, characterized in that it conprises contacting said fluids
wi th an odor-controlling ~ amount of an internediate ratio Si Q2
zeolite wherein the SiJerr]:AlO[err] nolar ratio of said zeolite is
| ess than about 10, said zeolite being in the sodium potassium
anmoni um or al kyl ammoni um f orm 2. A nmethod according to Caim1l
wherein the internediate ratio SiJerr]/AlO[err] zeolite is used in
conbination with a high ratio SiJerr]/AlO[err] zeolite. 3. A net hod
according to Claiml wherein the zeolite is used in conbination with
.activated carbon. 4. . An article of manufacture, conprising a

fl ui d-absorbi ng pad, said pad conprising one or nore water-wettable
fl ui d-absorbing materials, and characterized in that it contains an
odor-control ling anbunt, preferably at |east 0.3 g., of an
internediate ratio SiJerr]/AlO[err] zeolite wherein the SiJerr]:AlO[err]
nmol ar ratio of said zeolite is fromabout 2 to about 10, said
zeolite being in the sodium pot assi um amoni um or al kyl anmoni um
form 5. A di aper, sanitary napkin or pantiliner according to Caim4.
6. A di aper, sanitary napkin or pantiliner according to Caim4 wherein
said fluid- absorbing pad is interposed between a fluid-perneable
topsheet and a fl uid- per neabl e backsheet. 7. An article,
preferably a sanitary napkin or pantiliner, .according to C aim 4,

addi tional ly conprising activated carbon and wherein the fluid-absorbing
material conprises an absorbent gelling material selected from polyacrylate
Tor starch-acryl ate.
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