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ODOR CONTROLLING COMPOSITIONS AND ARTICLES 

TECHNICAL FIELD 
The present invention relates to odor-controlling agents 

5 which are especially useful in articles such as catamenhls, 

10 

diapers, bandages, adult incontinence garmen·ts, and the like. The 
·odor-controlling agent.s hereio are designed to combat a broad 
spectrum of odoriferous. materials, including sour •anmonia-type• 
odors. 

· BACKGROUNQ OF JHE INVENTION 
A wide variety of absorbent structures designed not only to 

be efficient for the absorption of body fluids such as blood, 
urine, menses, and.the 'like, but also to be sanitary and comfort­
able .in-use are ·known tn the literature. Disposable products of 

15 this type generally comprise s~ sort of fluid-permeable topsheet 
material, an absorbent core, and a fluid~tmpermeable backsheet 
material. Var:ious shapes, sizes and thicknesses of such articles 
have been explored in an attempt to make their ·use more comfort~ 
able and convenient. 

20 One particular' aspect of sanitary products which has been 

25 

under investigation for many years h that of odor control. Many 
body fluids have an unpleasant odor, or develop such odors when in 
contact with air and/or bacteria for prolonged periods. The· 
literature ts replete with references relating to odor control in 
products such as dta~ers and catamentals. 

Various odor-controlling agents have been disclosed in the 
literature. In ·particular, certain zeolttic materials are 
becming ·known for ~heir odor-controlling properties.. Zeolttic 
materials are generally quite safe, and while they do effectively 

30 control many odors associated with body fluids, it has been 
determined that, unfor~unately, they do not provide optimal 
control for· 1111110nia odor and similar odors, presumably associated 
·with short-chain amines and/or urea. This is particularly true of 
the so-called •high ratio·· (S101 :A101 ) odor-controlling zeolites. 

35 It _has now been dete~tned that certain •intermediate ratio• 
(St01 :A101 ) zeolttes are quite effective for adsorbing amine-type 
odors. 
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Accordingly, the present invention provides a means for 
safely and effectively overcoming the deficiencies in the art­
disclosed •high ratio• zeolitic odor-controlling agents by 
replacing them with •1ntermed1ate ratio" zeolites, or by us1ng 
both types in combination. These and other advantages associated 
with the present invention will be seen from the disclosure, 
hereinafter. 

A'," 

.BACKGROUtfD ART 
The patent literature contains a considerable number of 

references relating to odor ~ontrol in sanitary products such as 
diapers, bandages · and catamenials. The following are 
. n 1 ustrat ive. 

Epo Patent Application · 0304952 (published 3/1/89, U.S. 
. . 

priority 8/28/87), relates to a. swell able polymer coated. on a web 
or tissue, and with a deodorant powder, for use in fluid absorbent 
structures such as sanitary napkins. 

U.S. 4.385.632 (5/31/83) by S. O. Odelhog, assigned to 
Landstingens lnkOpscentral teaches copper odor control agents used 
on the surface of .absorbent articles. 

U.S. 3.804.094 (4/16/74) by K. Dossou, M. Gascon, G. 
Manoussos, assigned to L'Oreal · Fr teaches a periodic acid odor 
control agent used on the surface of an absorbent article. 

U.S. 4.525.110 (6/25/85) by·z. Hagiwara, H. Ohkt~ s. Hoshino, 
S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, ltd. and Kanto 
Chem1ca1 Co., Inc. teaches zeo 11 te part ic 1 es· (doped with bacteri -
ctdal cations) assertedly stably held in a fibrous '"lb by incorp­
orating some portion of aeltable fibers in the web, and applying 
heat; said to be useful as the '•outside cover layer• in, e.g., 
•general sanitary goods•. 

Japanese J63224734-A (88.09.19) Priority 87JP•058738 
(87.03.16) J63224734 ASK KK relates to a paper comprising a powder 
or fiber obtained by gri.nding · sep1ol 1te, said paper having 
deodorizing capacity. 

Japanese J63242261-A (88.10.07) 87JP-076111 J63242261 ASK KK 
relates to an odor-absorbing mat wtth sepioltte powder, a nonwoven 
fabric layer, and what appears to be a sheet to which the 
septoltte ts attached by adhesive. 
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U.S. 2.690.415 (9/28/54) by F. A. Shuler teaches particles of 
odor-absorbing materials unifonnly affixed at the interstices of a 
permeable web by adhesive to provide an odor absorbent medium for, 
e.g., catamenials. Particulate carbon, silica gel and activated 
alumina are noted. Shifting/displacement of the particulates is 
assertedly avoided and the sheet 1s flexible •. 

U.S. 3.Q93.§4& (6/11/63) by .R. L. Atkinson, teaches. halogen­
ated diphenyl methane derivatives ·•advantageously placed on the 
surface of a cat.amenial . dressing• to •obtain prompt deodorizi.ng 
activity•. 

Japanese J54141857 (J87019865) teaches the manufacture of · 
powder (including zeolites) sheets by laminating the powder 
between a· first and second sheet. Powders include activated 
carbon, zeolite, etc. The abstract indicates use in. catamenials 
or deodorizing matertals. 

BI-815446 (Abstract) teaches_santtary towels with chlorophyll 
crystals or activated carbon, either in the absorbent layer, on 
the surface, or (per abstract) between •. 

A8SCENJS (odor-control molecular sieve from Union Carbide) -
Use in dtapers and catamenials ts specifically noted in Unton 
Carbide brochure (A. J. Gioffre 1988). The brochure·. indicates 
that UC's market nsearch shows potential benefits in such 
products. U.S. Patints 4,795,482 and 4,826,497, relate to 
ABSCENTS used as an odor-controlling agent, generally, · and tn 
sanitary products, in particular. 

Various other patents relating to various absorbent gelling 
materials, topsheets, diaper and catamenial designs, and the like, 
are listed ~· the Detailed Description and Examples, hereinafter~ 

All documents cited in this specification are incorporated herein 
by reference. 

SVMMARY OE THE INVENTION· 
The present invention relates to a •thod for decreasing 

odors associated with bOdily fluids such as blood, urine, and the 
like, comprising- contacting said fluids with an odor-controlling 
11110unt of an intermediate rat.to St02/A102 zeoltte. Zeolttes of 
this •1ntermed1ate• type are those wherein the S102 :A101 ratio of 

--·---·-· ·-----·---
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said zeo11te is less than about JO. The method is especially 
useful when the bodily fluid comprises menses. 

In an optional mode, the method herein can be one wherein the 
intermediate ratio S102/A~02 zeolite is used in combination with a 
high ratio S102/A102 zeoHte. Alternatively, the intermediate 
zeolite is used in combination with activated- carbe>n; or, the 
•1ntermediate• and •high• zeolites can both be used in combination 
and conjointly with activated carbon. 

The invention also ·encompasses articles of ~anufacture, 

comprising a fluid-absorbing pad,_ or the like, said pad comprising 
one or more water-wettable fluid-absorbing materials and an 
odor-contro11 tng amount, generall.Y at least about 0.2 . g., 
typically 0.24 g. to 0.4 9.· of an intermediate ratio· Si01/Al01 

zeo11te. More zeolite can be used, as desired. Typically, - such 
pads comprise at least 0.3 g of said zeolite. Such pads find use 
especially as sanitary napkins or panttltners. 

The invention thus provides disposable diapers, sanitary 
napkins, pantil tners, and the 1 ike, wherein said .fluid-absorbing 
pad is interposed between a fluid-permeable topsheet and a fluid-

. . -

impermeable backsheet. In an.aJternat~ mode, the zeoltte can be 
present in the topsheet. Such articles can additionally comprise 
a high ratio Si01/A101 zeol tte, activated carbon, or mixtures 
thereof. Sanitary napkins are an especially preferred article, 

- . 
herein. 

- All ·percentages, ranges and ratios herein are by weight, 
unless otherwise specified. 

DEJAILEQ Q~SCRIPJIQN 
The compositions and methods for contro~Hng odors in the 

manner of .this invention involve the use of zeolittc-type 
materials, as described more fully hereinafter. 

The articles which employ said zeolitic odor-control tech­
nology can be prepared usi.ng constituent~ that are otherwf se very 
well-known in current comercial practi~e, and reference can be 
made to the various patents· mentioned herein and to the general 
sanitary products patent literature and trade catalogues for such 

. items. Such items typically comprise an absorbent •core• int~r-, . 
posed between a •topsheet• and a •backSheet•. likewise, methods 
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and apparatus for. assembling disposable. diapers, catamenials, 
bandages, and the· like a~e known from patents and engineering 
literature. 

While the c.onstttuents used in the assembly of catamenials, 
disposable diapers, and the like, are well-known, the following 
may be mentioned by way of example. It is to be understood that 
the present invention resides in the novel assemblage of such 
items, or their equivalents, into the odor-control 1 ing absorbent 
materials. and structures disclosed herein, rather than in the 
constituents per se. 

I. Zeoltte Qdor-Controlltnq Agent .- The manufacture of 
zeoltte materials of the type used in the pract'tce of this _inven­
tion ts well-know.n, and reference can be made to the voluminous 
literature for typical synthetic procedures. 

Jn order to assist the forliulator and user of the composi­
tions, articles and methods of this invention (but not by way of 
limitation), attentt on 1$ . directed to the synthetic procedures 
described tn the following re·ference texts: ZEOLITE SYNTHESIS, 
ACS Symposium Series 398, Eds. M. L Occell i and H. E. Robson 
(1989) pag~s 2·7i ZEOLITE MOLECULAR SIEVES, Structure, Chemistry 
and Use, by D. V. Breck, John Wiley l Sons (1974) pages 245-250, 

313-314 and 348-352; ta>ERH APPLICATIONS OF MOLECULAR SIEVE 
ZEOLITES~ Ph.D. Dissertation of S. M. Kuznicki, U. of Uta~·(l~BO), 
available from University Microfilms Jntemational, Ann Arbor, 
Michigan, pages 2~a. 

It ts to be understood that the zeolt~es used herein are not 
of the fibrous type, e.g., various Mordenites and some type Y 
zeolftes, stnce these may cause asbestos-type safety issues. 
Accordingly, the term •zeo11te-• as used .herein ts intended to 
encompass only the nonftbrous zeolites~ Moreover, it is preferred 
that the zeolttes used herein be substantially hydrophobic,. since 
they generally must function to adsorb odors in the presence of 
body fluids when used tn the articles and processes disclosed 
herein. While .some .. naturally-occurring zeolttes •et the 
objectives of this invention, the synthetic ieo11tes of ·the types 
available fn comerce are generally more. preferred. 

------ • 
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In general terms, traditional zeo11tes comprise an aluminate/ 
silicate framework, with associated cations, M, providing overall 
electrical neutrality. Empirically, the zeolite framework can be 
represented as. 

x Al02 • y 5102 

and -the electrical neut~al zeolite as 
x/n M •. x A102 • y St02 • z H20 

wherein: x and y are each integers, M ts a cation and n is the 
charge on the cation. As noted by the emptrtcal formula, zeolttes 
may also comprise waters of hydration (z H20). Reference tO. the 
literature wtll illustrate that M can be a wide variety of 
cat tons, e.g., Na+, K+, NH4+, alkylannontum, heavy metals. and· the 
like. The practice of the present invention does not require an.r 
particular selection of cat'ion; accorctingly, sodium ton ts con­
venient and preferred. 

It ts to be understood that· a first class of preferred 
zeol ites used herein has entirely different ratios of Si02/A102 

than the ieolttes disclosed in U.S. Patents 4,795,482 and 
4,826,497. Stated otherwise, the ratio of integers x and y in 
this first class of zeolites ts such that the zeolites are 
typically characterized IS •tntermedfate• Sil icate/aluminate 
zea1.1tes, whereas those ·of U.S. 4,795,482 and 4,826,497 are •htgh• 
stlicate/alminate zeolites. 

While not intending to be limited by.theory, ft appears that 
tfte stl icate/alumtnate ratios of the •intermediate• zeol ttes used 
tn the practice of this invention result . tn several advantages 
over the •high• zeolites. First, the fntermedtate zeolftes have a 
higher capacity for amine-type odors t~an the high zeo11tes. This 
ts important. to controlling urine and menses odors. Second, the 
intermediate zeol ttes have a larger surface area (700-800 mZ/g) 
than the htgh zeol ttes (ca.· 400 mZ/g). Thts results tn more 
efficient odor adsorptivfty, on a wt./wt. basts; or, fn the 
a 1 ternat tve, a 11 ows 1 ess zeo 11 te to be used to· adsorb a given 
amount of odor. Third, the intermediate zeol ites appear to be 
somewhat more tolerant to moisture, and retain more of thetr 
odor-adsorbing capacity tn the presence of water. 
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The . •1ntermed1ate• zeolttes used .1n this invention are 
characterized by 5t02/A102 molar ratios of less than about 10. 
Typically, the molar ratio of 5102/A102 will range·from about 2 to 
about 10. 

The synthesis of intermediate zeolttes forms no par~ of the 
present invention since various syntheses· are known in the exten­
sive zeolite literature.· The following ts given simply by way of 
illustration, and not limitation, of a synt~etic procedure. 
Zeol1te Synthesis 

In general, zeol ites are synth.esized by . hydrotherm~l 
crystallization of alkaline (pH >8 and preferably higher) reactant 
mixtures. The synthesis can be viewed as 3 major stages with each 
having sub-steps: · (1) combining and gelation of reactants; (2) 
crystallization; and (3) post-treatment. The resulting zeo11te is 
not only a function of the reactant mixture but also ts equally a 
function of the synthetic conditions. External factors such as 
temperature, pressure, time, etc. highly influence the crystalline 
structure. 

For traditional zeolttes, the reactants commonly consist of: 
silica source+ alumtna'source +base+ water 

A host of starting reactants are available; some typical 
silica and alumina sources are noted as follows.· Silica sources 
include: stlicates;·stltca sol; siltcic actd; stltca gels; stltca 
glass; minerals; and other zeolttes. Alumina sources include: 
aluminum hydroxide; aluminum salt_s;_ metal aluminates; ·aluminum 
nitrate; aluminum sulfate;.pseudoboehmtte; and various minerals. 

While different starting materials can yield zeal ites, the 
same zeolite can be made from different reactants. Some reactant 
variables influencing the structure and composition of the final 
zeoltt_e· are: 

- the identity, ratto and order of addition of the react.ants; 
- the strength of the base; 
- the temperature (ambient to ca. ·1oo•c); 
- mechanical agitation such as stirring; and 
- the gelation time (l·hour to days). 

--·-- - ----
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Once the desired gelation is achieved, the gel is transferred 
to a teflon or stainless steel container and . placed in an 
autoclave. Crystal formation begins as the gel is subjected to 
constant or variable temperature at autogeneous pressure for an 
indefinite time. There are basically 3 recognized phases during 
transformation of the gel to crystals. The phas~s are (1) 

induction or nucleation (first crystal appears); (2) crystal 
growth; and (3) phase transformation. Some factors influencing 
the rate at which crystals form and grow are the temperature, pH, 
addition of seed crystals or templating materials for structure 
directing, stirring and centrifugation. 

After phase transformation, the slurry 1s removed from .the 
autoclave and filtered •. The crystals are washed and dried at ca. 
1oo•c. Further modifications are possible if so desired. 
post-Synthesis Mgdificattons 

Some post-synthesis modifications are a means of obtaining 
other traditional zeolttes. For instance, counter ions can be 
exchanged such as: 

Na-zeolite + NH4Cl .. NH4-zeolite 
or 

Na-zeolite + HCl .. H-zeolfte 
tmp~rttng unique adsorptive forces and 8'0dtfying the pore size of, 
for example, an A, X or Y zeolfte. Additionally, stabilization of 
traditional zeolttes ts possible. Far example, a typical method 
of· synthesizing an ultrastable zeoltte Y (USY) such as •vAtFOR 
CP300-S&• ts as folle>Ws: 

NaY + Nff4+ or NH+ exchange .. NH4NaY + calcine (650-soo•c) ~ USY 
Synthesis pf Special Zeolftes 

Several post-synthesis modtficatton method$ exist for making 
special zeolites. The methods include (1) pore modification; (2) 
surface modification; arid (3) · structural change. The first two 
methods consist of adsorbing species by chemical vipor deposition 
inside or on the zeolite. Pore modifiers such as S1H4 and BH1. and 
surface modifiers such as Si(OCH4)4, S1Cl 0 T1Cl 4 and SeC1 4 have 
been used to impart new unique ·properties to· the zeol ite. The 
most frequently used structural change method ts to remove alumina 
from the niain framework (i.e., ·de-aluminate). De-alumtnatf"on can 
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be performed by one of several routes such as (1) acid leaching; 
(2) steam (700-900•C); or (3) treatment with S1Cl 4 at cold 
temperatures. An exallPle of de-alumination is: 

ZeoHte Y + H,EDTA .. de-aluminated Zeo11_te Y 
The following references further illustrate the synthesis of 

intermediate zeo11tes of the type employed herein: Lok, ·e. M., 
Cannan, T. R., and Messina, C. A., •the Role of Organic Molecules 
in Molecular Steve Synthesis• Zeolites 1, 282-291 (1983); Barrer, 
R. M. •zeolites and Their Synthesis• Zeo11tes i,· 130-140 (1981); 
ZEOLITES FOR THE NINETIES, . Proceedings of the 8th International 
Zeo11te Conference, Eds. P. A. Jacobs a~d R. A. van Santen (1989) 
pages 119-372; and MOLECULAR SIEVES, Adv. Chem. Ser. l.ll, Eds. 
W. M. Meier and J. B. Uytterhoeven (1973). 

A wide val'iety of 1nte~d1ate zeo11tes suitable for use 
herein are coaaerc1a11y available from conmercial suppliers such 
as Phtladelphta Quartz and tonteka. Such materials are sold under 
various c.,._rciil and trade names such as YALFO~ CP301-68, VALFOR 
300·63, YALFOR CP300·35 . and VALFOR CP300-56, from Philadelphia 
Quartz, and the CBVIOO series (other than Mordenite, as noted 
above) orzeolttes from Conteka. 

A second type of . odor-controlling agent which can be 
optionally employed in _the · practice of this invention tn 
combination with the aforesaid intennedf ate ratio zeol ites 
comprises the •high Tatio• zeolttes. Such materials include, for 
example, the well-known •molecular steve• zeolttes o.f the ZSM, 
beta zeol tte, etc., type (generally in the 1-10 mic..On particle 
stze range) and the zeoltte ·atertals marketed under the trade 
name ABSCENTS by the Union Carbide Corporation and UOP, a~d which 
are typically available as a white pow<ler in the ·3.5 micron 
particle stze range (see: _ ~SCENTS, A New Approach . for ·Odor 
Control by A. J. Gioffre, copyright 1988 by the Union Carbide 
Corporation). Such materials are· preferred over· the •tntermedi­
ate• zeo11tes .when control of odors associated with sulfur com­
p~unds, e.g.~ th1o1s, mercaptans,· as well as.some.control of amine 
odors, is desired. 

-----------
This Sheet Has Bee 

1111111111111111111r 
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The use of zeolites of the ABSCENTS type ·to control odors is 
fully described in U.S. Patent 4,795,482, January 3, 1989, to 
Gioffre and Marcus. In general, these molecul•r · sieve odor­
controlling agent$ appear to function by entrapping by chemical 
adsorption odoriferous substances within their'. molecular lattice 
structures. Whatever their mode of action, these odor-controlling 
agents. can be char:acterized by their physical parameters, as 
follows. These agents are reported by· Gioffre and Marcus to be 
crystalline siliceous molecular sieves in which at least about 90, 
and preferably at least about 95, percent·of the framework tetra­
hedral oxide units are Si02 tetrahedra and which have a sorptive 
capacity for water at zs•c and 4.6 of less than 10 weight perc~nt. 
In the case of aluminos111cate molecular sieves, those •high 
ratto• zeolite odor-controlling agent.s have a framework Si02/A102 
molar ratio of from about 35 to tnftntty, and preferably from 200 
to 500 •. Such stltceous _molec~lir sieves have a pore diameter of 
at least 5.5 Angstro115, preferably at least· 6.2 Angstroms. 
Preferably the adsorption ·capacity for water vapor at zs•c and a 
water vapor pressure (p/p1 ) of 4~6 is less than 6 weight percent. 
As stated by Gioffre and Marcus~ the efficacy of these molecular 
sieves is not dependent on the presence of the water of hydration 
in the internal cavities of the microporous structure as a result 
of their hydrothermal forution. In fact, at least a major 
proportion, usually substantially all, of thts ortgtnal water of 
hydration ts removed tn the process of removing any pore-blocking 
templattng agent which may be present in the ads~rbent. Calcina­
tton effectively removes any organic moieties.... Also, water 
washing, leaching or washing with a caustic or dilute mineral acid 
solution ts advantageously utilized to remove extraneous synthesis 
reactants from the pore system. Lowering of the alkali metal 
content, particularly.the nonzeolitic, t.e., occluded alkali metal 
compounds can also be beneficial. These procedures also. serve to 
remove the original water of hydration. 

As further disclosed. by Gioffre .and Marcus, such sn fceous 
35 molecular steves include the microporous crystalline alumfnosflf­

cates, i.e., the zeol1t1C ·molecular sieves as well as the so-
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called silica polymorphs. With respect to the latter composi­
tions, their crystal lattices are ideally formed entirely of Si02 

tetrahedral units, but the as-synthesized fanns. comonly contain 
at least trace amounts of alumjnum derived from aluminum impuri­
ties in the synthesis reagents. The aluminostlicate molecular 
sieves comprise the large class of well-known crystalline 
zeolites. These high-silica molecular sieves are either conner­
cially available or are prepared by methods well-known in the art, 
involving direct hydrothermal synthesis or involving certain types 
of crystal lattice dealumtnations. A comprehensive review article 
by E. M. Flantgen concerning both •high• St/Al zeolites and silica 
molecular st eves ts published in •Proc. 5th Int. Conf. Zeolti;es, 
Naples, 1980•, L. V. c .. Rees, ed., Heyden, London, ·pp. 760-780. 
It ts to be understood that all . such materials are referred to 

. . 
herein simply as •zeolttes•, for convenience. 

Wtth respec~ to the foregoing ABSCENTS odor-cont_rolltng 
agents, it is important that their pore system be open so that the 
internal ~avities of ·the crystals be accessible to the odor 
molecules. In the case of the aluminos111cates or silica poly-

. . . 
morphs produced ustng large organic templattng tons such as 
tetraalk.ylamontum tans, it 1s necessary to remove charge balanc­
fng_ org~ntc ions and any occluded templating material in order to 
permit adsorptton of the ·oc1or molec.ules. In such a ··-removal 
process and also fn the ·removal of inorganic debris, the ortgtnal. 
water of hydration ts also removed. Upon exposure to ~he.atmos­
phere, a portion of the water of hydration ts reacquired, but·this 
does not affect the charactertsttcs of the molecular sieves which 
are preferred for the practice of the present invention, t.e., the 
molecular sieves can be employed in either a hydrated or dehy­
drated state, but, in general, the dehydrated state is preferred. 
In the case of most of the dealumtnation procedures referred to 
above, the original water of dehydra~ion ts also removed, and can 
similarly be replaced, ff desired,· for· the practice of the 
invention. 

-------------· 
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More specifica11y, Gioffre and Marcu·s dt.sclose that the class 
of their disclosed medium to large pore siliceous molecular 
sieves, from which the original, as-synthesized water of hydration. 
has been substantially removed, and which have a capacity for 
adsorbed water ~f not great~r than 10, and preferably not greater 
than 6, weight percent when measured at 2S-C and a water vapor 
pressure (p/p0 ) of 4.6, function in an extraordinary manner with 
respect to odor eHmination. Many of the synthet_ic · zeal ites 
prepared using organic templating agents are readily prepared in a 
highly siliceous· form - some even from -reaction mixtures which 
have no intentionally added aluminum. These zeolites are markedly 
organoph11ic and include ZSM-5.(U.S. Patent 3,702,886);. ZSM-11 
(U.S. Patent 3, 709,979); ZSM-35 _(U.S. Patent 4,016,245); ZSM-23 
(U.S. Patent 4,076,842); and ZSM-38 (U.S. Patent 4,046,859) to 
name only a ft!"· According to these authors, the silica molecular 
sieves known as silicaltte and F-silicaltte are particularly 
suitable for use as odor-controll tng agents.. These materials are 
disclosed in U.S.· Patents 4,061,724 and 4,073,865, respecUvely. 
To the extent the aforesaid siliceous sieves are synthesized to . . . . 
have St01/Al01 ratios grea~er than 35, they are frequently 
suitable for use in the present articles without any additio.nal 
treatment to increase their degree of hydrophobicity. M~_lecular 

sieves which cannot be directly synthesized to have both the 
desired htgh St/Al and/or degree of hydrophobicity rat.ios can be 

subjected to dealumination techniques, fluorine i!"eatments and the 
like, which 1"eSU1t in organoph111c zeoltte products. 
High-temperature steaming procedures far treatt~g zealfte .y which 
result in hydrophobic product farms are reported by P. K. Maher et 
al, •Molecular Sieve Zeolites•, Advan. Chem. Ser~ 101, American 
Chemical Society, Washington, D.C., 1971, p. 266. A ~re recently 
reported procedure applicable to the manufacture.of •htgh• zeolite. 
species generally, involves dealuminatton and the substitution of 
stl icon into the dea1Ulll1nated lattice site. This process ts 
disclosed in U.S. Patent 4,503,023 issued March 5, 1985 to Skeels 
et al. Halogen or half de compound treatments for zeo11tes to 
increase their hydrophobicity are disclosed tn U.S. Patents 
4,569,833 and 4,297 ,33S. · Steam-treated zeolite Y, prepared per 
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U.S. Patent 4,331,694, and denominated "LZ-10", is a particularly 
useful odor-controlling agent. 

Various other modified zeo11te-type materials, such as the 
manganese-aluminum-phosphorus-silicon-oxide molecular sieves 
described 1n 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 other zeo11tic odor-controlling_ compositions. 

II. Absqrbent Gelling Material - As. ts well-known from 
recent coamercial practice, absorbent gelling materials (sometimes 
referred to as •super .. sorbers•) are becoming broadly used in 
absorbent articles. In general, such AGM's have been .used only 
for. their fluid-absorbing propertte.s. Such materials form 
hydrogels on co.ntact with. water (e.g. t with urine, blood, and the 
like). One highly preferred type of hydrogel-formtng, absorbent 
gelling material is based on polyacids,. especially polyac!9yltc 
actd. Hydrogel-formi_ng polymeric materials of this type are those 
which, upon contact with fluids (i.e., liquids) such as water or 
body fluids, imbibe such . fluids and thereby form hydrogels. In 
this manner, fluid discharged.into the a~~orbent struetures herein 
can be acquired and held. These preferred absorbent gelling 
materials wtl~ generally comprise substant-tally water-insolubl~, 
slightly cross-linked, partially neutraltzed, hydrogel-forming 
polymer materials prepared from polymertzable, unsaturated, acid­
contafning monomers. In _such materials, the polymeric component 
formed from unsaturated, acid-containing monomers may comprise the 
entire gelltng agent or may be grafted onto oth,r types of polymer 
.mo_tettes such as starch or cellulose. Acrylic acid grafted starch 
matertals are of thts latter type. Thus the preferred absorbent 
gelling materials include hydrolyzed acrylonttrtle grafted starch, 
acrylic actd grafted starch, polyacrylates, maleic anhydride-based 
copolymers and combinations thereof. Espectally preferred 
absorbent gelling matertals are the polyacrylates and acryltc acid 
grafted starch. 

Whatever the natilre of th.e polymer components of the pre­
ferred absorbent gelling matertals, such materials wfll tn general 
be slightly cross-1 inked. Crossl tnktng serves to render these 
preferred hydrogel-formtng . absorbent materials substantially 

--·--·---
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water-insoluble, and cross-linking also in part determines the gel 
volume and. extractable polymer characteristics· of the hydrogel s 
formed therefrom. Suitable cross-linking agents are well known in 
the art and include, for example, (1) compoun~s having at least 
two polymerizable double bonds; (2) compounds having at least one 
polymerizable double bond and at ·least one functional group 
reactive with the acid-containing monomer mate~fal; (3) compounds 
h•ving at least two functional gro~ps reactive with the icid-con­
taining monomer material; and (4) polyvalent metal compounds which 
can form ionic cross-linkages. Cross~linking agents of the 
foregoing types are described in greaier detail in Masuda et al; 
u.s.· ~atent 4,076,663; Issued February 28, 1978. Preferred cross­
ltnking agents are the .di- or polyesters of unsaturated mono-or 
polycarboxyHc acids with polyols,_ the b1sacrylam1des and the 
di-or trtallyl amines. Especially preferred cross-1 inking agents 
are N,N' -methylenebisacrylamide, trimethylol propane triacrylate 
and triallyl amine. The cross-linking agent wtll generally 
comprise from about 0.001 mole percent to 5 mole percent of the 
preferred materials. More preferably, . the cross•l inking agent 
will comprise from about 0~01 mole percent to 3 mole percent of 
the absorbent gelling materials used herein. 

The preferred, slightly cross-linked, hydrogel-forming 
absorbent gelling materials will generally be employed in their 
partially neutralized form. For purposes described h~retn, such 
materials are considered partially neutralized when at least 25 
110le percent, and preferably at least 50 mole percent of monomers 
used to form the polymr are acid group-containi.ng monomers which 
have been neutralized wtth a salt-fornifng catton. Suitable 
salt-forming cations include alkali metal, aanonium, substituted 
annonium and amines. This percentage of the total monomers 
utilized which are neutralized acid group-containing 1110nomers ts 
referred to as the •degree of neutralization.• Typically, co11111er­
cial absorbent gelling materials have a. degree of neutralization 
somewhat less than 9oi. 

The preferred absorbent gelling materials ·used herein· are 
those which have a relatively high capacity for imbibing fluids 
encountered- in the abso~bent articles; this· capacity can be 
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quantified by referencing the •gel volume" of said absorbent 
gelling materials. Gel volume can be defined in terms of· the 
amount of synthetic urine absorbed by any given· absorbent gelling 
agent buffer and ts specified as grams of synthetic urine per gram 

5 · of gelling agent •. 

10 
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20 

2s· 
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Gel volume in synthetic urine (see Brandt, et al, below) can 
be determined by forming a suspension of about 0.1-0.2 parts of 
dried absorbent gelling material to be tested with about 20 parts 
of synthetic urine. This. suspension is matnta1ned at ambient 
temperature under gentle stirrtng for Jbo~t 1 hour so that 
swelling equilibrium is attained.· The gel volume (grams of 
synthe.t t c urt ne per gram of absorbent ge 11 i ng matert a 1 ) is ~hen 
calculated from the weight fraction of the gelling agent tn the 
suspension and the ratio of the liquid volume excluded from the 
formed hydrogel to ·the total volume of the suspension. The 
preferred absorbent gelling materials useful in this invention· 
will have a gel volume of from about 20 to 70 grams, more pref­
erably from about 30 to 60 grams, of synthetic urine per gram of 
absorbent gelling material. 

Another feature of the most highly preferred absorbent 
gelling materials rel•tes to the level· of ixtractable polymer 
material present in said materials. Extractable polymer levels 
can be determined by contacting a sample ~f preferred .absorbent 
gelling uterial with a synthetic urine solution· for the 
substantial period of ttae (e.g., at least 16 hours) which ts 
~eeded to reach extraction equilibrium, by then filtering _the 
formed hydrogel from the· supernatant liquid, and finally ~Y then 
deterwtning the polymer content of the filtrate. The particular 
procedure used to determine extractable polymer content of the 
preferred absorbent gelltng agent buffers herein is set forth in 
Brandt, Goldman and Inglin; U.S. Patent 4,654,039; issued March 
31, 1987, Reissue 32,649.· The absorbent gelling materials which 
are especially useful° in. the absorbent articles herein are those 
which have an equilibrium extractables content tn synthetic.urine 

35 of no. more than about 17S, preferably no more than about. IOI by 
weight of the absorbent-gelling material. 

------
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The· absorbent gelling materials hereinbefore described are 
typically used in the form of discrete particles. Such absorbent 
gelling materials can be of any desired shape, e.g., spherical or 
semi-spherical, cubic, rod-like polyhedral, etc. Shapes having a 
large greatest dimension/smallest dimension ratio, Hke needles 
and flakes, are also contemplated for use herein •. Agglomerates of 
absorbent gelling material particles may also be used. 

The size of the absorbent gelling material particles may vary 
over a wide range. For reasons of industrial hygiene, average· 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 nn may 
also cause a feeling of grittiness in the absorbent article, which 
ts undesirable from a consumer aesthetics standpoint. Further­
more, rate of fluid absorption can be affected by particle stze. 
Larger particles have. very much reduced rates of absorption. 
Preferred for·use herein are absorbent gelling material particles 
substantially all of ·which have a particle stze· of from about 30 
microns to about 2 aa. •Particle Size• as used herein means the 
weighted average of the smallest dimension of the tndivtdual 
particles. 

The amount of absorbent gelling material particles used tn 
absorbent cores wtll depend upon the degree of absorbent capacity 
desired, and wtll generally . comprise from about 21 ·to SOI by 
weight of the absorbent core, more typically from about 51 to 20S 
by.weight of the absorbent core. 

When absorbent gelling material particles are to be used in 
the cores of the absorbent articles heret·n, such cores can be 
prepared by any process or technique which provides a web 
comprising a combination of the fibers and the gelling material 
particles. For example, web cores can be formed by air-laying a 
substantially dry mixture of hydrophilic fibers and ·absorbent 
gelling material particles and, tf desired or necessary, by 
denstfytng the resulting web. Such a procedure ts described more 
fully in Weisman and Goldman; U.S. Patent 4,610,678; Issued 
September 9, 1986. As indicated in this U.S. Patent 4,610,678, 
the air-laid webs formed by such a procedure will preferably 

·------------·-----
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comprise substantially unbonded fibers and will preferably have a 
moisture content of 1~ or less. 

The density of .the absorbent cores which comprise webs of 
hydrophilic fibers and absorbent gelling material particles can be 
of importance in determining the absorbent properties of the cores 
and of the absorbent articles in which such cores are employed. 
The density of such absorbent cores herein will preferably be in 
the range of from about 0.06 to about 0.3 g/cm3, and more 
preferably within the range of from about 0.09 to about 0.22 
g/cm3. Typically the basis weight of the absorbent cores herein 
can range from about 0.02 to 0.12 g/cmt. 

Density values for cores of this type can· be calculated from 
basis weight and caliper. Caliper is measured under a co~fining 
pressure of 0.137 psi (0.94 kPa). Density ~nd basts weight values 
include the weight ·of the absorbent ge.llfng materials and the 
odor-control material. Density of the cores herein need not be 
uniform throughout the core. Within the. density ranges here­
inbefore set forth, the cores can contain regions or zones of · 
relatively higher or relatively lower density. 

III. Additional Absorbents · - Typically, finished absorbent 
articles will contain additional fibrous absorbent material such 
as cotton fluff, cellulose pulp, chemithennomechanical pulp, and 
the like, well-known tn C011111ercial pr_act1ce •. 

IV. Frqnt-Eace Material - The finished articles herein. will 
typically be provided with a fluid-receiving fadng material. The 
front-face (or, •topsheet•) mat·erial used herein is preferably a 
•nonstaining• hydrophobic, fluid-penneabl~ sheet. Hydrophobic 
sheet materials of the type typically employed in the practice of 
this invention can be prepared by methods well-described in. the 
patent literature. For example, according to the process of U.S. 
Patent 4,324,246, .._ullane and Smith, April 13, 1982, a sample of 
thermoplastic material such as 0.0038 ·cm thick polyethylene film 
is heated above its softening point. (The softening point is the 
temperature at wMch ·the thermoplastic material can be formed or 
molded and is less than the melting point of the material.) The 
heated thermoplastic material in sheet form is then brought into 
contact with a heated forming screen. The forming screen f s 

----··------------·--- --- ------
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preferably an apertured wi_re mesh screen having the desired 
aperture size, pattern and ~onfigu~ation. A vacuum 1s used to 
draw the heated film against the forming screen, thereby forming 
the ftlm into the desired pattern and having the desired hole 

·sizes. While the vacuum ts still being applied to the film, a jet 
of hot atr is passed ove~,_t_h~_ film. The hot atr jet perforates 
the ftlm in a pattern corresponding to the pattern and stze of 
apertures tn the forming screen •. . . 

Fluid-permeable sheets prepared in the manner of the Mullane 
et al patent are convent"ently referred to as •formed films•. The 
caltp~r of such films 1s important since, if the caliper is too 
great, liquid may accumulate in the apertures and not readily pass 
therethraugh. For the 81nufacture of absorbent articles such as 
diapers, catamenials, incontinence articles, and the like, the­
sheets typically have a caliper of less.than about o.ois cm, or 
preferably less than about 0.064 cm. 

. Another formed-film :sheet materi·a1 µseful herein ts the 
res111ent, 3-dimensional web exhibiting a ftber-11~e appearance 
and tactile impression, · _cmnprtsing a . flutd-tmpervtous plastic 
material, with said web having ~ multiplicity of apertures, the 
apertures being defined by a multiplicity of intersecting ftber-
1 tke elements, all IS disclosed tn U.S! Patent 4,342,314, Radel 
and Thompson, _August 3, 1982. The Radel and Thompson sheet 
materials can be prepared using hydrophobic plastics such as 
polyethylene, polypropylene, PVC, and.the ltke, and are well-known 
for use tn absorbent products su~h as catamenials, and the like. 

Yet another type of sheet material useful t-eretn ts des.cribed 
in ·u.s. Patent 3,929,135, ·Thompson, ·December· 30, 1975, and con­
sists of hydrophobic polymer films having holes which are tn the 
form of tapered capillaries. These •tapered capillary• sheets are 
also known for use 1n absorbent articles, including adult incont1-· 
nence articles. They may be. prepared from various hydrophobic 
polymers, as mentioned hereinabove; typically, low density poly­
ethylene having thtckr)ess of from0.0025 to 0.0051cm1"s employed. 

Reference to U.S. Patent 3,929,135 can be made in order to 
further visualize tapered capillary sheets. In use, the aptces of 
the captllartes in such tapered capillary topsheets are tn contact 

.. ---- ... --=--------·· .. ·---- ·-··-··---

This Sheet Has Been Replaced 
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with the underlying absorbent core material. Generally, tapered 
capillaries a~e tn the form of a frustrum of a conical surface, 
but it is to be understood that any generally tapered structure, 
such as a frustrum of a pyramid or the like with a triangular, 
square, or polygonal base, ts within the term •tapered capillary"; 
circular tapered capillaries, h°"ever, are used in this descrip­
tion for convenience. It is also to be understood that the 
tapered capillaries can be asymetric (1.e., the angle of taper on 
one side can ·be different from that on another side) and that the 
angle of taper can change continuously (i.e., be curved) over the 
distance from base to apex. In the latter case, the angle of 
taper ts defined as the angle of the tangent to the side of the 
capillary at its point. of minimum apex opening. dimension. The 
angle of taper suitable for use tn topsheets according to the 
practice of this invention ts from about 10• to about &o•. 

Base opening dimension of the capillaries is defined as the 
maximum open measurement tn the plane of topsheet at s•id tapered 
capillary. Apex opening dimension ts defined as the maximum open 

·measurement in the apex of said.tapered capillary, which apex ts 
. . 

remote from the plane of the topsheet. When the tapered capillary 
·is in the form ·of a frustrum of a conical surface, the base and 
apex opening dt•nstoris are, respectively, the base diameter ind 
the apex diueter. Base di.-ter and apex dtameter are herein· 
after used interchangeably wtth, respectively, base opening 
dtJDenston and apex opening dimension. 

The tapered capillary apex diameter is a diameter which w111 
allow liquid to readily pass from the surface of the topsheet to 
the underlying absorbent core. The apex diameter is from about 
0.004 to about 0.100 inch (0.010 to 0.254 centimeter), preferably 
from about 0.005 to about 0.020 inch (0.013 to 0~051 centi•ter). 

The tapered capillary base "diameter is selected to satisfy 
two criteria. The ·first of these ts the subjective feel of the 
surface of the topsheet which contacts the skin of the user. It 
has .been discovered that polyethylene can be made to exhibit 
pleasing, clothlike, non-waxy attributes when the base-diameter ts 
within the range from about 0.006 to about 0.250 inch (0.015 t.o 
0.635 centimeter). Preferably, the base diameter should be within 

-- -· - --- __ ...... ---·-
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the range of from about 0.030 to about 0.060 inch. (0.076 to 0.152 
centimeter). The second criterion is that the capillary base 
diameter be small enough to allow an expected 1 tqutd droplet to 
bridge across at least one capillary. This criterion ts satisfied 
by the above dimensions for disposable diapers and sanitary items. 

The height of the tapered capillary ts defined :as the 
distance between the outermost surface of the topsheet (t.e., that 
surface which normally contacts the skin of the user) and the apex 
of the tapered capillary. This height, of course, depends upon 
apex diameter, base diameter, and angle of taper which have been 
selected as hereinbefore described. The height of the tapered 
capillary should provide a structure with a minimum tendency to 
collapse tn use. The -charactertSttcs of the material of con­
struction of the topsheet .in large measure determine suitable 
ranges for the height. When the topsheet ts low density poly­
ethylene of from 0.001 to 0.002 inch (0.003 to 0.005 cm) thitkness 
and apex diameter and base diameter are in the preferred ·range, 
and angle of taper G ts in tts critical range, the height of the 
tapered capillary can be from about 0.003 to about 0.159 inch 
(0.008 to 0.404 centimeter). 

A state of relative dryness on the surface of the topsheet · 
impltes that most of the 11qutd which contacts .the topsheet ts 
transferred through tt to the absorbent element. Thh in turn 
implies that each isolated droplet of fluid in contact wt~h the 
topsheet •st be in contact with the base dhmeter of a tapered 
capillary. This state of affairs can best be achieved if the land 
area (the area of the topsheet that exists between the bases of 
the tapered capillar1e$) ts maintained at a m1n1mum. The minimum 
1tm1t1ng value 1s the case where contcal tapered capillaries or 
pyramidal tapered capillaries are provided in close packed array 
(where the periphery of t~e base of each capillary ts 1n contact 
on all sides with the periphery of the base of adjacent capil­
laries). The preferred arrangement of mtnillUlll land area tends to 
insure that an individual droplet will contact at least one 
tapered capillary. A preferred ·arrangement· tn disposable diapers 
is where the tapered capillaries as heretnbefore described are in 

. ----· .. -------- ----------
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ordered arrangement with from· about 30· to -about 1500 tapered 
c:ap111 ar1 es per square 1 nch of top sheet ( S to 231 per square 
centimeter). 

Tapered capillary sheets can be manufactured in any of 
several ways well known in the art. One particularly suitable 
method ts to provide a heated mold with male elements of the shape 
and arrangement of the desired tapered capillaries (hereinafter a 
pin mold). Each male element is secured in such a fashion that 
its apex extends away from the base of the ptn mold. A portion of 
sheet material is brought into contact with the heated pin mold 
between the mold and a resilient backing plate. Pressure 1s 
applied to the combination of mold, sheet and resilient back plate 
and tapered capi 11 aries. are fanned in the sheet to make the 
tapered capillary topsheet. An alternate way of constructing the 
topsheet ts to subject a portion of ltqutd-tmpervious material to 
vacuum forming over an appropriate mold~ After forming tapered 
capillary sheets tn one of the aforementioned ways, it may be 
necessary to physically remove material from the apices of the 
capillaries so as to insure that the apex diameters are the 

. des t red va 1 ue. Such removi 1 of materi a i can be accomp 11shed by, 
for example, subjecting the aptces t~ controlled abrasion or by 
he•ting the formed topsheet so •s to melt open the aptces. See, 
·also, U.S. Patent 4,629,643, Curro and Linman, December 16, 1986, 
for a microapertured pol1111ric ftlm with improved tactile impres­
sion, which can also be used fn the practice of this invention. 

A highly-preferred fluid-permeable formed-film sheet material 
which can be employed i.n the practice of this invention ts 
disclosed in U.S. Patent 4,463,045, Ahr et al, July 31, 1984, and 
reference can be ude to that patent to _further assist visualiza­
tion of· the Ahr et al structures. 

In general terms, the sheets . provided by U.S. Patent 
4,463,045 are designed not only to provide a desirable cloth-ltk~ 
tactile impression, but also to substantially eliminate surface 
gloss. Thu_~, sheets made of plastic do not have an undesirably 
shiny, •plasttcky• appearance. 

-- - ----------·---
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Such highly-preferred sheet materials can be· succinctly 
described as being a macroscopically expanded three-dimensional 
plastic •web• having at least one visible surface which appears 
substant i a 11 y nong 1 ossy when exposed to 1f ght, substant 1a11 y a 11 
of said visible surface exhibiting a regularly spaced, microscopic 
pattern of. discrete surface aberrations, each of said surface 
aberrations having its ampl.ttude artented perpendicular to the 
surface in which said surface aberration originates, each· of said 
surface aberrations having a maximum dimension of less than about 
6 mils, as measured i~ a plane oriented substantially perpendicu­
lar to tts amplitude, whereby satd. surface aberrations are not 
discernible to the normal naked eye when the perpendicular dis­
tance between the vtewer.'s eye and the plane of said web is at 
least about 12 inches, each.of said surface aberrations also being 
free of planar areas which are .large enough to inscribe a 4 mil 
diameter circle and so spaced relative to ~11 adjacent surface 
aberrations that the maximum diameter of any circle which can be 
inscribed on any planar ·surface intermediate said surface aberra­
tion and said adjacent surfaee aberrations on any portion of said 
visible surface ts· less than about 4 ·mns, whereby any light 
incident upon any portion of said visible surface is diffusely 
reflected into a multiplicity of directions by said ·surface 
aberrations so that said visible surface appears .substantially· 
nonglossy •.. 

The '045 sheet aatertals can have at least a portion of said 
surface aberrations comprtstng protuberances·projecting generally 
outwardly from the surface, and can have at least a portion of 
said surface aberrations comprising depressions projecting 
generally inwardly from the surface of said web. 

The manufacture of these preferred sheets can be achieved by 
use of a forming screen or structure, as generally noted herein­
above, which provides said surface aberrations by virtue of 
•knuckles• on the support member. (The preparation of such sheets 
ts described in great detail in U.S. Patent 4,463,045, and their 
method of preparation forms no part of this invention.) In 
general, the resulting surface aberrations correspond to the 
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knuckles of a woven mesh support structure which directly contacts 
the visible surface of said plastic sheet during production 
thereof. 

In ·a preferred manufacturing method, the woven me~h support 
structure which directly contacts the visible surface of said 
sheet is comprised of filaments having a diameter between about 
one and about two ·mns and a mesh count between about 160 fila· 
ments per lineal inch (2.54 ems) by 160 filaments per lineal inch 
(2.54 ems) and about 400 filaments per lineal inch (2.54 ems} by 

400 filaments per lineal inch (2.54 ems). 
Preferred sheets herein are· those wherein said surface 

aberrations have an -average amplitude of at least about 0.2 mils, 
more preferably at least .. about 0.3 mils. Most preferably, sheets 
having an amplitude of each of said surface aberrations, as 
measured perpendicular to 'the surface in which said surface 
aberration originates, within the range of about ± 20S, desirably 
± IOI, of the average value of the amplitude for all . adjacent 
surface aberrations are used. 

•one-way• sheets whoH. back faces are . treated ·with 
hydrophilic latex are described in U.S. Patent 4,735,843, Noda, 
April 5, 1988, and these can ilso be employed herein. 

In addition to the sophisticated_ apertured materials men· 
ttoned hereinabove, the practice of the present invention may also 
be undertaken with hydrophobic sheet materials having stmple holes 
punched.therethrough. 

It will be understood from the foregoing that the aforesaid, 
preferred, •sheet• or •fnm• materials used in the practice of 
thts tnveJ1tion are substantially different from fibrous nonwoven 
materials, which are characterized by a large nUmber of fibers . 
which overlap each other thr0ughout the ·thickness of the material. 
Moreover, such sheet materials are made from materials 
(preferably, hydrophobic thermoplastic polymeric materials) which 
provide a clean-appearing, stain-reststan~ or •non-staining• 
surface, in use. 

Other topsheet materials which can be used herein include, 
for example, various nonabsorbent fibrous or filamentous network 
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sheets which are aqueous-fluid-permeable by virtue of a multi­
plicity of holes or channels passing therethrough. Such sheet 
materi a 1 s can be prepared by methods we 11-descr1 bed 1 n the patent 
literature. For example, according to the process of U.S. Paterit 
4,636,419, Madsen et al, January 13, 1987, sheets comprising a 
network of ribboned filaments of two dissimilar chemical types, 
and with two dissimilar melting or softening points, are contacted 
and cooled to allow the formation.of a network sheet characterized· 
by said different transverse. and longitudinal polymer materials·. 
Such sheets can be used .in the practice of this invention. 

Another sheet material useful herein ts. the formaminous net 
·comprising a reticular network of polymeric filaments, said net 
comprising two arrays ~f filaments oriented ·at a displacement 
angle of 20-90 degrees. Reference can be mide to European Patent 
Application 0215417, filed 06.09.86, Sneyd. et al, to further 
assist v1sua11'zation of this sheet. The aforesaid sheet materials 
can be prepared ustng hydrophobic plastics such as polyethylene, 
polypropylene, PVC, and the like,. and are well-k"own for use in 
absorbent products such as catamenials, and the like. Such sheet 
materials· typically have a basis weight of 0.5-5.0 ounces/ydz 
(0.0016 g/cmt - 0.016 g/cmt), a caliper of 5-25 mils, an open area 
of 30-80S and a •sh of 20-40. Conventional nonwoven topsheets 
c~n also be employed. 

V. _Backing Sheet - The backing sheet ts conventional, and 
ca~ comprise a fluid-impervious polymer sheet, for example 
polyethylene or polypropylene, that is thin.enough to be flexible. 
A polyethylene sheet-0.001-0.s am thick 1s typical. Flushable or 
biodegradable backing sheets can also be used, e.g., with panti­
liner devices herein. 

VI. Optional . Retaining Means -. The absorbent structures 
herein can optionally, but preferably, be provided with means t~ 

hold them in place on or near the user's body to alle>w the 
structures to perform their intended function. For example, 
diapers and incontinence garments can be provided with well-known 
comerctally-available tape fasteners. Sanitary napkins can be 

.... ------------
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provided with glue stripes facing· outward on their back.sheet in 
·well-known fashion. Various pins, clips and fasteners of well­

known types can optionally be empl.oyed. 
VII. Optional AdJunCt Odor-ControJJing ·Materials The 

compositions and articles of this invention can also contain an 
effective, i.e., odor-controlling, amount of various additional 
non-zeolite odor-controlling materials to further expand their 
capacity for controlling odors,· as well as the range of odor types 
being controlled. Such materials include, for example, activated 
carbon, kieselguhr, cetyl pyridinium chloride, zinc chloride, 
copper salts, copper tons, and the like. ·Such materials typically 
comprise O.OlS to lSS of the compositions herein. Stated other­
wise, materials such as activated carbon can typically be present 
at the 0.1 g to 5.0 9. level tn absorbent articles of the type 
disclosed herein to provide additional odor control benefits. 

EXAMPLE I 
Pads suitable for use as an absorbent structure in diapers, 

sanitary napkins, and the l•ke comprtse a substantially homogen­
eous blend of the following. 

Ingredient 
Kraft Cellulose Fibers (SSK*) 
Intermediate Zeolite** 

*Southern Softwood Kraft. 
**Available as YALFOR CP300-$6. 

EXAMPLE II 

Percent fwtl 
72 
14 

A lightweight pantil tner suitable for use between· menstrual 
periods, and which can be disposed of in a toilet (1.e., 
•flushable•) comprises a pad (surface area 117 cm'; SSK air felt 
3.0 g) containing 1.5 g of the intermediate zeolite particles (as 
VALFOR CP301-&8l, said pad being 1nterposed between the topshe~t 
of U.S. Patent 4,463,045 and a fibrous, nonwoven, flushable 
backsheet. 

EXAMPLE.Ill 
A mixed odor-controlling agent is as follows. 

Ingredient 
ABSCENTS (avg. 5 microns) 
VALFOR CPl00-35 (10 microns) 

Ptrcint Cwt> 
50 
so 

-------- - -----
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EXAMPLE IV 

PCT/US91/906'3 

A catamenial product in the form of a sanitary napkin having 
two flaps extending outw~rd from its absorbent core is prepared 
using the pad of Example I (surface area 117 cm2; 8. 5 .9 SSK a 1 r 
felt; 2.0 g zeo11te Si02 :A102 8.5), per the.design of U.S. Patent 
4,687,478, Van Tillburg, August 18, 1987. The nonglossy sheet of 
U.S. Patent 4,463,045, is used a~ the topsheet. 

EXAMPLE V 
A disposable baby diaper ustng the odor-control pad of 

Example I is prepared as fallows •. The dimensions listed are for a 
diaper intended for use· with a chtld tn the 6-10 k11ogr_am size 
range. These dimensions can be modified· praport1anately ,for 
different size children, or for adult incontinence briefs, accord-.. 
tng to standard practice. 

1. Backsheet: 0.025-0.070 • polyethylene; width at top 
and bottom 33 ·cm; notched inwardly an bath sides to a wtdth-at­
center of 28.5 cm; length 50.2 cm. 

2. Topsheet: tapered capillary polyethylene tapsheet, per 
U.S. Patent 3,929, 135, described hereinabove; width at top and . 
bottom 33 cm; notched inwardly an bath sides ta a width-at-center 
of 28.5 cm; length 50.2 cm. 

3. Absorbent care: air-laid wood pulp fibers. per Example 
I; Taber stiffness range 7:-9.5, 8.4 • thick, cal-"dered; width at 
tap and bottom 28.6 cm; notched inwardly at both sides to a 
width-at-center of 10.2 cm; length 44.5 cm; 3.2 g af zeol ite 
powder S101 :A101 7 .0; 5 micron particle size dispersed in said 
core. 

4. Elastic leg bands: four individual rubber strips (2 per 
side); width 4.77 •i length 370.an; th~ckness ~.178 mm (all the 
foregotng dimensions being n the relaxed state). 

The diaper of Example Y ts prepared in standard fashion by 
pastttoning the care-plus-odor control material covered with the 
top$heet on the backsheet and gluing. 

The elastic bands (designated •1nner• and •outer•, corres­
ponding .. ta the bands closest ta, and farthest from, the core, 
respectively) are stretched to ca. 50.2 cm and_postttoned between 
the tapsheet/backsheet along each longitudinal stde (2 bands per 

• 



W091/11977 

5 

10. 

15 

20 

25 

30 

35 

PCT/US91/00693 

- 27 -

side) of the core. The inner bands along each· side are positioned 
ca. 55 mm from the narrowest width of the core {measured from the 
inner edge of the elastic band). This provides a spacing element 
along each side of the diaper comprising the flexible topsheet/ 
backsheet material between the inner elastic and the curved edge 
of the core. The inner bands are glued down along their length in 
the stretched state. The outer bands are positioned ca. 13 mm 
from the inner bands, and are glued down along their length in the 
stretched state •. Since the topsheet/backsheet assembly is flexi­
ble, the glued-down bands contract to elasticize the sides of the 
diaper. 

It will be understood that the practice of the present tn~en­
tion applies not only to human odors, but also to animal odors. 

EXAMPLE YI 
A cat litter product comprises the following components. 

Ingredient 
Zeolite * 
Conminuted Cellulose** 
Activated Carbon 

*As CBV-100 series 
**Compacted in granular form. 

percent <wt. l 
15 
82 

3 

As can ·be seen from the foregoing, the compositions of this 
invention are used in odor-controlling amounts to achieve the 
desired benefits. This amount can, of course, vary, depending on 
th' intended end-use and severity of the odor. Typically, cata· 
mental products wtll employ sufftctent amounts of said composition 
to deliver from at least about 0.2 g. to ibout 0.4 g. of the 
odor-controlling agent. To assist the formulator, a simple test 
of odor-controlling capacity of such compositions comprises 
placing the odor-controlling composition in an absorbent pad of 
the desired type and uniformly adding a 5 ml. aliquot of a defined 
onion/ ammonia odor medium (20 g. connercial onion powder, 900 mls 
H10 containing 7 •. 5 g. NaHP0,.7H10, 4.5 g. K1SO,, 1.8 g. 
MgC1 1 .6H10, 3.0 g NaCl, 15.0 g. urea; 10.0 ml of 1 normal HCl; 
stirred 4 hours, filtered; NH40H and H10 added· to· yield NH,OH 
concentration 500-1500 ppm, as desired). After equilibrating for 

. ···-·------····-·· ·---
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1 hour in a closed container with a sniff port, the odor­
controll ing capacity of the composition can be judged and the 
amounts used can be adjusted accordingly. 

• 
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CLAIMS: 
1. A method for decreasing odors assochted w;th bod fly fluids 
such as blood, urine and the like, characte.rized in. that ;t 

comprhes contacting said fluids w;th an odor-controlling amount 
of an intermediate ratio Si02 .zeolite, preferably wherein the 

Si02 :Al02 ratio is les~ tha~ about 10. 

2. A method according to· Claim 1 wherein the intermediate ratio 
Si02/Al0 2 ··zeolite is used in combinatiori with a high ratio 

Si02/Al02 zeolite. 

3. A method according to Claim 1 wherein the zeolite is used in 
combination with activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing paq, 
or the like, said pad. comprising one or more water-wettable 
fluid-absorbing materials, and characterized in that it contains 
an odor-controlling amount, preferably at least 0.3 g., of an 
intermediate ratio Si02/Al02 zeolite. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper, sanitary napkin, or pantniner according to Claim 4 
wherein said fluid-absorbing pad is interposed between a fluid­
permeable topsheet and a flui~-permeable backsheet.. 

7. An article, prefe!'a.bly a sanitary' napkin or pantiliner, 
according to Claim · 4, add;tionally· comprising a high ratio 

Si02/A102 zeolite, or mixtures thereof with activated carbon . 

. ··----·-···---·-------
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ODOR CONTROLLING COMPOSITIONS AND ARTICLES 

TECHUJCAL FIELD 
The present 'nvention ·relates to odor-controlling agents 

which are especially useful in .articles such as catamenials. 

diapers, bandages, adult incontinence garments, and the like .. The 

odor-controlling agent.s herein are designed to combat a broad 

spectrum of odoriferous materials, tncludtng sou~ •annonia-type• 

odors. 
BACl(GBOUftO OF THE INVENTION 

A wtde variety of· absorbent structures designed not only to 

be efficient for the absorption of .body fluids such as blood, 

urine, menses, and the like, but also to b,e sanitary and comfort-· 

able in-use are known in the literature. Disposable products of 

this type generally comprise some sort _of fluid-permeable topsheet 

material, an absorbent core, and a fluid-impermeable .backsheet 

material. Var.taus shapes, sizes and thicknesses of such articles 

have been explored tn an attempt to make their use more comfort­

able and convenient. 
One particular aspect o.f sanitary products which has been 

under tnvestigatton for many years ts that of odor control. Many 
body fluids have an unpleasant odor, or.develop such odors when fo 

contact wtth air and/or bacte;i"a for ·prolonged periods. The· 

literature is replete with ref~rences relating· to odor control . in. 

products such as diapers and cat.-enials. 
Various odor-controlling agents have been disclosed in the 

literature. In particular, -·certain zeolttic materials are 

beeo11tng ·known for thetr odor-contrc;>lltng properties. ZeoHttc 

materials are generally qutte safe, and while they do· effecttvely 

control many odors associated wtth -body fluids, tt has been 

determin.ed that;· unfortunately, th~y do not provid~ optimal 

control for umonia odor and similar odors, presumably associated 

· with short-chain amines and/or urea. This ts particularly true of 

the so-called •high ratto• (St01 :A101 ) odor-controlling zeolttes. 

lt has now been detel"lltned that certain ··tntermediate Tatio• 

(St01 :A101 ) zeolttes are qutte effective for adsorbtng amine-type 

odors. .. .. ...... ....... ....... ,, .................... -.. ......... ~ .......... ,.~. ,...,, ··~ --·~-· .. 
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Accordingly, the present invention provides a means . for 
safely and effectively overcoming the deficiencies in the art­
disclosed •high ratio• - zeolittc odor-controlling agents by 

replacing them with •tntennedtate ratio" zeolttes, or by using 
both types in combination. These and other advantages associated 
with the present invention wnl be seen from the disclosure, 
hereinafter. 

BACKGROUND ART 
The patent literature contains a considerable number of 

references relating -to odor control -in sanitary products such as 
diapers, bindages and . catamenials. The following are 
illustrative. 

EPO Patent Aopl icatton 0304952 (published 3/1/89, U.S. 
priority 8/28/87), relates to a swellable polymer coated on a web 
or tissue, and with a deodorant powder, for.use in fluid absorbent 
structures such as sanitary napkins. 

U.S. 4.385.632 (S/31/83) by s. o. Odelh6g, assigned _to 
Landstingen~ lnk6pscentral teaches copper odor control agents used 
ori the surface of .absorbent article_s. 

U.S. 3.804.094 (4/16/74) by ~. -· Dossou, M.· Gascon, G. 
Manoussos, assigned to L'Oreal _Fr teac.hes a periodic acid odor 
control agent used on the s~rface of .an absorbent article. 

U.S. 4._SZS.410 ·c&/15/85) by z. Hagiwara, H. Ohld; S.-. Hoshino, 
S. Nohara, S. Ida, K. Tagawa, asstgned to Kanebo~ Ltd. and Kan~o 
Chemical Co., Inc." teaches· ze~11te particles (dop·ed with bacteri­
cidal cations) assertedly stably held in a fibrous web by incorp­
oratfng some portton of meltable fi-bers in the web, and- appl_ying 
heat; said to ~e cisefu'· as the •outs1de cover layer• in, e.g., 
•general san~tary goods•. 

Jaoanese J63224734-A (88.09.19) Pr1ortty 87JP-058738 
(87.03.16) J63224734 ASK~ relates to a paper comprising a powder 
or ftber obtained by grinding · septolite, -said paper having 
deodorizing capacity. 

Jaoanese J6324226J-A (88.i0.07) 87JP-0!6111 J63242261 ASK KK 
relates to an odor-absorbing mat wtth septolite powder, a nonwoven 
fabric layer, and what appears to be a sheet to which the 
septoltte ts attached by adhesive. 

This is the replacement sheet 
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• 
U.S. 2.690.415 (9/28/54) by f, A. Shul)!r teaches particles of 

odor-absorbing materials uniformly affixed at the interstices of a 
permeable web by adhesive to provide an odor absorbent medium.for, 

. - -

e.g., catamenials~ Particulate carbon, sn ica gel and ac.t1vated 
alumina are noted. Shifting/displacement of the particulates is 
assertedly avoided and the sheet is flext~le. 

U.S. 3.093.546 (6/11/63) by·~· L. Atkinson, ~eaches halogen­
ated diphenyl· methane derivatives •advantageously- placed on the 
surface of a catamenial dressing• to •obtain prompt deodorizing 
activity•. 

Japanese JSJ141857 (.187019865) teaches the manufacture of 
powder (including zeolites) sheets by laminating the powder 
between a first and second sheet. Powders include activated 
carbon, zeo11te, etc. The abstract indicates use in catamenials 
or deodorizing materials. 

BE·815446 (Abstract) teaches·sanitary towels with chlorophyll 
crystals or activated carbon, either in the absorbent· layer, on 
the surface, or (per abstract) between. 

ABSCENJS (odor-control molecular sieve from Union Carbide) -
- . -

Use in diapers and catamenials ts specifically noted in Union 
Carbide brochure· (A. J. Gioffre 1988). ·The brochure indicates 
that UC's market research shows potenttal benefits in such 
products. U.S. Patents 4,795,482 ~nd 4,826,497, relate to 
ABSCENTS used as an odor-controlling agent, generally,- and in 
sanitary products, in particular. 

Various other patents relatt~g to various absorbent gelling 
materials, topsheets, diaper and catamen1a1 designs, and the like, 
are listed in the Detat,ed Description and Examples, hereinafter. 
All documents cited in this spec1ftcatton are incorporated here1n 
by reference. 

SUffMARY OF THE INVENTION 
The present tnventton relates to a method for decreasing . . 

odors associated with -bodily flutds such as blood, urine, and the 
ltke, comprising· contacting satd fluids with ~n odor-controlling 
11110unt of an intermediate ratio Si01/A101 zeol tte. Zeol ttes of 
thts •intermediate• type are those wherein the St01 :A101 ratto of 

This is the replaqement sheet 
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said zeoltte is less than about 10. The method is especially 
useful when the bodily fluid comprises menses. 

. . 

In an optional mode, the method herein can be one wherein the 
intermediate ratio Si01/A101 zeoltte ts used in combination wtth a· 
high ratio S101/A101 zeoltte •. Alternatively, the intermediate 
zeol tte 1s used in combination wtth activated carbon; or, the 
•tntermediate• and •htgh• zeolttes can both be used in comb1nat1on 
and conjointly with activated carbon. 

The invention also encompasses articles of manufacture, 
comprising a fluid-absorbing pad, .or the like, said pad comprising 
one or more water-wettable fluid-absorbing materials and an .. . 
odor~controlling amount, generally at least about 0.2 . g., 
typically 0.24 g. to 0.4 g. of an intennediate ratio S101/A102 

zeoltte. Hore zeoltte can be used, as desired. Typically, such 
_pads c~mprise at least 0.3 g of said zeolite. Such pads find use 
especially as sanitary napkins or pantn tners. 

The invention thus provides disposable diapers, sanitary 
napkins, pantn tners, and the like, wherein satd fluid-absorbing 
pad ts interposed between a fluid-permeable topsheet and a fluid-. . . . 

tmpenneable ba~ksheet •. In an· alternate mode, the zeolite can be 
·present in the topsheet. Such articles can additionally comprise 
a h1gh ratt~ St01/Al01 zeol tte, activated carbon, or mixtures 
thereof. Sanitary napkins are an especially preferred article, 
herein. 

All· percentages, ranges and ratios herein are by weight, 
unl_ess o_therwtse specifie". 

DETAILED D~CRJptJON 
The compositions and methods for con~ro~l tng odors tn the 

manner of thts tnventton involve the use of zeo11tic-type 
materials, as described more fully hereinafter. 

· The articles which employ said zeot ttic odor-control tech­
nology can be prepared using constituents that are otherwise very 
well-known in current coamercial practice,· and reference can be 
made to the various patents mentioned herein and to the general 
sanitary products patent literature and trade catalogues for such 

. items. such items typical~y comprise an absorbent •core• inter­
posed between a •topsheet• and a •backsheet•. Likewise, methods 

Ttiis is the replacement sheet 
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and apparatus for. assembling dtsposable diapers, catamenials, 
I 

bandages, and the Hke are known from _patents and engineering 
1 iterature. 

While the cons~ituents used in the assembly of ~atamen1als, 
disposable diapers, and the like, •re well-known, the following 
may be mentioned by way of example. It ts to be understood that 
the present invention resides in the novel assemblage of such 
items, or their equivalents, into the odor-contro11 ing absorbent 
materials and structures disclosed herein, rather than in the 
constituents per se. 

· I. Zepl 1 te Od~r-Control 11 ng Agent - The manufacture of 
zeolite materials of the type used in ~he practice of this inven­
tion ts well-known, and reference can be made to the voluminous 
literature for typical synthetic procedures. 

In order to asstst the formulator and user of the composi­
tions, articles and methods of this invention (but not by way of 
limitation), attention ts directed to the synthetic procedures 
described tn the following reference texts: ZEOLITE SYNTHESIS, 
ACS Symposh.im Series 398, Eds. H. L. Occell i and H. E. Robson . 
(1989) pages 2-7; ZEOLITE MOLECULAR SIEVES, Structure, Chemistry 
and Use, by D. W. _Breck, John Wiley l Sons (197~) pages 245-250, 
313-314 and 348-352; MODERN APPLICATIONS OF MOLECULAR SIEVE 
ZEOLITES~ Ph.D. Dissertation of s. "· Kuznicki. U. of Utah (1980), 

. available from University Microfilms International, . Ann ftrbor, 
Michigan, pages 2~8. 

It··ts to be understood that the zeolites used herein are· not 
of t~e fibrous type, e.g., various Horden1tes and some type Y 
zeo11tes, stnce these may cause asbestos-type safety issues •. 
Accordingly, the term •zeoltte• as used herein U intended to . . . 

encompass only the nonfibrous zeolites. Moreover, it ~s preferred 
that the zeolites used herein be substant~ally hydrophobic, since 
they generally must function to adsorb odors in the presence of 
body fluids when used in the articles and processes disclosed 

. . 

herein. While some naturally-occurrtng zeolttes meet the 
objectives of this invention, the synthetic zeolites of the types 
available in conmerce are generally more preferred. 

This is the replacement sheet 
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·In general terms, traditional zeolites comprise an.aluminate/ 
sfl icate framework, with associ.ated cat tons, M, providing overal 1 
electrical neutrality. Empirically, the zeoltte framework can be 
represented as 

x Al01 • y StOi 
and the electrical neutral zeoltte as 

x/n M • x Al01 • y sto1 • z H1o 
wherein: x and y are each integers, M ts a cation and n ts the 
charge on the cation. As noted by the empirical formula, zeolites 
may also comprise waters of hydration (~ HIO). ·Reference tQ the 
literature will illustrate that H can be a wide variety of 
cations, e.g., Na+, K+, NH,+, alkylannontum, heavy metals. and· the 
like. The practtce of the present invention does not require any 
particular selection of cation; accordingly, sodium io.n ts con- , 
ventent and prfferred. 

It ts to be understood· that a first class of preferred 
zeol ttes used herein has entirely different ratios of St01/A101 

than the zeolttes disclosed tn U.S. Patents 4,795,482 and 
4,826,497. Stated otherwbe, the rat to of integers x and y in 
this first class of zeolttes ts such that the zeolites are 
typically characterized .as •tntermedtate• st11cate/aluminate 
zeo11tes, whereas those of U.S. 4,795,482 and 4,826_,497 are •high• 
stltcate/alumtnate ·zeolites. 

Whtie not intending to be limited by theory, tt appears that 
t~e st1tcate/alumtnate ratios of the •tntermedtate• zeolttes used 
1n· the prac~tce ·of this invention r~sult . in several advantages 
over the •htgh• zeolttes. First, the intermediate zeolttes have a 
htgher capactty for amtne-tYJ>e odors than the htgh zeolites. This 
ts important. ~o controlling· urtne and menses. odors. Second, the 
tntennedtate zeolites have a larger surface area (700-BQO m'/g) 
than the htgh zeolttes (ca. 400 m'/g). This results in more 
efficient odor adsorptivity, on a wt./wt. basts; or, in the 
altemattve, allows less zeol.tte to be used to adsorb a gtven 
amount of odor. Third, the intermediate zeolites appear to be 

somewhat more tolerant to moisture, and retain more of their 
odor-adsorbing capacity in the presence of water. 

This is the replacement sheet 
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The •tntermedtate• zeolites used tn~ thts tnventton are 
characterized by St01/A10a molar ratios of less than about 10. 
Typically, the molar ratto of St01/A101 wfll range from about 2 to 
about 10. 

The synthesis of intermediate zeolites forms no part of the 
pre·sent invention stnce various syntheses are known tn the exten­
sive zeoltte literature. The followtng_is gtven simply by way of 
tllustratt~n, and not ltmttatton, of a synt~ettc procedure. 
Zeo11te Synthesis 

In ge~eral, zeol1tes are synt~estzed by hydrothermal 
crystalltzati'on of alkaline (pH >8 and preferably ·higher) reactant 
mixtures. The synthesis can l;te viewed as 3 major stages with eac~ 
having sub-steps: (1) combtntng and gelatton of reactants; (2) 
crystallization; and· (3) post-treatment. The resulting zeoltte ts 
not only a function of the .reactant mixture but also ts equally a 
function of the synthetic conditions. External factors such as 
temperature, pressure, ttme, etc. highly influence the crystalline 
structure. 

For tradtttonal zeolttes, the·react~nts co111110nly consist of: 
silica source.+ alumina source+ base+ water 

A ~ost of starting reactants are available; some typical 
silica and alumina sources are noted as follows •. · St.lica sources 
include: .sflicates; stlica sol; siltctc acid; silica gels; silica 
glass; minerals; and. other zeolttes. Alumina sourc~s include: 
aluminum hydroxtde; aluminum salts; ~tal aluminates; aluminum 
nitrate; aluminum sulfate; pseudobOehmite; and various minerals. 

While different starting matertals can yield zeo11tes, the 
same zeoltte· Cln be made from dtfferent reactants. Some reactant 
variables influencing the structure and composition of the final 
zeoltte are: 

- the identity, ratto and order of addition of the reactants; 
- the strength of the base; 
- t~e temperature (ambient to ca. ioo•c); 
- mechanical agitation such as stirring; and 
- the gelatton ttme (1 ·hour to days). 

This is the rep\acement sheet 
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Once the desired gelatton ts achieved, the gel is transferred 
to a teflon .or stainless steel container and. placed ht an 
autoclave. Crystal formation begins as the gel ts subjected to 
constant or variable temperature at autogeneous pressure for an 
indefinite time. There are basically 3 recognized phases during 
transformation of the gel to crystals. The phas•s are (1) 

induction ·or nucleation (first crystal appears); (2) crystal 
growth; and (3) phase transformatior_i. Some factors influencing 
the rate at which crystals form and grow are the temperature, pH, 
addition of seed crystals or templat1ng materials for structure 
directing, s~:irrtng and centrtfugation. 

After phase transformation, the slurry ts removed from .the 
autoclave and filtered •. The crystals are was~ed and dried at. ca. 
1oo•c .. · Further modifications are possible tf so desired. 
post-Synthesis Mod1ftcat1Pns 

Some post-synthesis. modifications are a means of obtaining 
other traditional zeol ttes. · Far tnstance, counter ions can be 
exchanged such as: 

Na-zeolite + NH,Cl .. NH4-zeoltte 
or 

Na~zeolite + HCl ... H-zeolite 
imp~rting unique ~dsorpttve farces and laOdtfytng the pore size.of, 
·far example, an A,·~ or Y zealtte. Additionally, stabtlizatton of 
tradtt~onal zeolttes is possible. _For example, ~·typical method 
of· synthestz.ing an ultrastable zeol ite Y (USY) such as •vALFOR 
CP300-S&• ts as follows: 

·KaY + NH,+ or NH+ exchange .. HK,NaY + calcine (650-soo•c) .. USY · 
Synthesis of Special Zeolftes_ 

· Several post-synthesis MOcUfication method$ 8;x1st for making 
special ~eolttes. The methods in_clude (l) pore modification; (2) 

surface .modtficatton; and (3) st-ructural change. The first two . . 

methods consist of adsoi-bing species by chemical VApor dep0s1tion 
inside or. on the zeoltte. Pore modifiers such as StH4 and BH1 and 
surface modifi.ers such as Si(OCH4 )c, S1C1 4 , T1C1, and SeC1 4 have 
been used -to impart new unique propertte~ to the zeoltte. The 
most frequently used.structural change method is to remove alumina 
from the main fruework (i ·~·' de-aluminate). De-alumination. can 

This is the replacement sheet 

Date: 
tl sW '996 



-9-

be performed by one of several routes such as (1) acid leaching; 
(2) steam (700-900•t); or (3) treatmen~ with Sitl, at cold 
temperatures. An example of de-alumtnation is: 

Zeo11te Y + H4EDTA .. de-aluminated Zeo11te Y 
The following references further illustrate the synthesis of . 

intermediate zeoHtes of the type employed herein: Lok, ·e. M., 
Cannan, T. R., and Hess.ina, C. A., •the Role of Organic Molecules 
in Molecular Sieve Synthesis• Zeolttes 1, 282~291 (1983); Barrer, 
R. M. •zeolites and Their Synthesis• Zeolttes l. 130-140 (1981); 
ZEOLITES FOR THE NINETIES, Proceedings of the 8th International 
Zeoltte Conference, Eds. P. A. Jacobs and R. A. van Santen (1989) 
pages 119-372; and HOLEtULAR SIEVES, Adv. Chem. Ser. lll., Eds •. 
W. M. Meier and J. B. Uytterhoeven (1973). 

A wide variety of inte~d1.ate zeol ites suitable for use 
herein are coanerctilly available from commercial sup.pliers such 
as Ph11adelphi·a Quartz and Conteka •. Such materials are sold under 
various commercial and trade names such as YALFOR CP301-68, VALFOR· 
300-63, YALFOR CP300-35 and YALFOR CP300-56, from Philadelphia 
Quartz, and the cey100 series (other than Hordentte, as nc;.ted 
above) of.zeolites from Conteka. 

A second type of odor-controlling agent which can be 
opUonally employed in the prac~ice of thts invention tn 
combination with . the aforesatd intermediate ratio zeol ttes 
comprises the •high ratio• zeolttes •.. Such matertal_s include, for 
example, the well-known •molecular sieve•· zeolttes of· the ZSH, 
beta zeoltte,. etc., type (generally in the 1-10 mtcron ·particle 
size range) and the zeo11te atertals marketed under the trade 
name ABSCENTS by the Union Carbide Corporation and UOP, and whtch 
are typically -available as a white powder in the 3-5 micron 
particle size rang_e (se~: ABSCENTS, A New Approach f~r Odor 
Control by A. J. Gioffre, copyright 1988 by the Union Ca~btde 
Corporation). . Such materials are preferred over the •intermedi-. . 

ate• zeo11tes when control of odors associated with sulfur com-
pounds, e.g.~ thtols, mercaptans, as well as some.control of amine 
odors, is desired. 
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The use of zeolttes of the ABSCENTS type to control odors is 
fully described in U.S. Patent 4~79~,482, January 3, 1989, to 
Gioffre and Marcus. In general, these molecular sieve odor­
controlling agents appear to function by entrapping by chemical 
ads·orptton odoriferous substances within their molecular lattice 
structures. Whatever their mode of action, these odor-controlling 
agents can be char:actertzed by their physical parameters, as 
follows. These agents are reported by Gioffre and Marcus to. be 
crystalline stl iceous molecular sieves· in which at least about 90, 
and preferably at least about 95, percent of the framework tetra­
hedral oxide units are 5102 tetrahedra and which have a sorptive 
capacity for water at 2s•c and 4.6 of less than 10 weight perc~nt. 
In the case of aluminosiltcate molecular sieves, those •htgh 
ratio• zeolite odor-controlling agents have a framework St01/A101 

molar ratio of from about 35 to infinitYt and preferably from 200 
to 500. Such siliceous molecular st•ves have a pore dta~ter of 
at least 5.5 Angstroms, preferably at least 6.2 Angstroms. 
Preferably the adsorption ·capacity_ for water vapor at 2s•c and a 
water vapor pressure (p/pl) of 4.6 ts less than 6 weight percent. 
As stated by Gioffre and Harcus, the efficacy of these molecular 
sieves. is not dependent on the presence of th~ water of hydration 
in·the internal cavities of the microporous ~tr.ucture as a _result 
pf their hydrothermal formation. In fact, _at least a· major 
proportion, usually substantially all, of this original witer of 
hydration is removed in the process of removing any pore~b~ock1ng 
t~lattng agent whtch may be present in the ads~rbent. Calcina­
tton effectively· removes any organic llO.ieties. Also, water 
washing, leaching or washing with,a·causttc or dilute mineral acid 
solutton ts advantageously uttltzed to remove extraneous synthesis 
reactants from the pore system. lowering of the a 1ka11 meta 1 
content, particul~rty the nonzeolitic, t .e., occluded alkali metal 
compounds can also be beneficial. These procedures also serve to 
remove the original water of hydr•tion •. 

As further disclosed by Gioffre -and Marcus, such siliceous 
molecular sieves include the·m1croporous crystalline aluminostli­
cates,. t.e •• the zeoltttc molecular sieves as well as the so-
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'4or~ specifically, GiQffre and Marcus disclose that the.class 
of thetr .<.disclosed medium to large pore sn iceous molecular . .... . ' 
sieves, f~ which the original, as-synthesized water of hydration . .; . 

has been Ysubstantially removed, and which have a capacity for 
adsorbed water of not greater than 10, and preferably not greater 
than 6~ weight percent when measured at 25•c and a water vapor 
pressure (p/p0) of 4.6, function in an extraordinary manner with 
respect to odor el_iminat1on. ~any of the synthetic zeolites 
prepared using organic ~emplating agents are readily prepared in a 
highly siliceous· form - some even from -reaction mixtures whtch 
have no intentionally added aluminum. These zeolites are markedly 
organophil ic and include ZSM-5 (U.S. Patent· 3, 702,886); ZSM-11 
(U.S. Patent 3, 709~979); ZSM-35 (U.S. Patent 4,016,245); ZSM-23 
(U.S. Patent 4,076,842); and ZSM-38 (U.S. Patent 4,046,859) to 
name only a few. According ·to these authors, the silica molecular .. 
sieves known as silicaltte and F-silicalite are particularly 
suitable for use as odor-controlling agents.. These materials are 
disclosed ·in U.S. Patents 4,061,724 and 4,073,865, respect·ively. 
To the extent the aforesaid sn iceous stev~s are synthesized to . . . . 
have Si01/A101 ratios grea~er than 35, they are frequently 
suitable for use in the present articles without any a~ditional 

treltment to increase·their degree of hydrophobicity. M~lecular 
sieves which cannot be directly synthest~ed to have both· the 
desired high St/Al .and/or degree of hydroph~bicit,Y ratios can be 
subjected to dealumination techniques, fluorin~ treatments and the 
ltke, which result tn organophilic zeoHte products •. 
High-temperature steaming procedures for treating. zeoltte Y which 
result in hydrophobic product forms are reported by P. K. Maher et 
al, •Molecular Steve Zeolttes•, Advan. Chem. Ser. 101, American 
Chemical Society, Washington, D.C., 1971, p. 266. A more recently 
reported procedure applicab1e to the manufacture of •htgh• zeoltte 
species generally, involves dealumination and the substitution of 
stl icon into the dealuminated lattice site. This process is 
disclosed in U.S. Patent 4,503,023 issued March 5, 1985 to Skeels 
et al. Halogen or halide comP,ound treatments for zeolites to 
increase their hydrophobicity are disclosed tn U.S. Patents 
4,569,833 and 4,297 ,335. Steam-treated zeol ite Y, prepared per 
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called stltca polymorphs. With respect to the latter composi­
tions, their crystal lattices are ideally formed entirely of Sto

2 
· 

tetrahedral units, but the as-synthesized forms comonly contain 
at least trace amounts of aluminum derived from aluminum impuri­
ties in the synthesis reagents. The aluminosn fcate molecular 
.sieves comprise the large class of well~known crystalline 
zeo11tes. These· 'high-silica molecul~r sieves are either commer­
cially available or are pre~ared b~ methods well-known in the art, 
involving direct hydrothermal synthesis or involving certain types 
of crystal lattice dealuminations. A comprehensive review article 
by E. M. Flantgen concerning bOth •htgh• Sf/Al zeolttes and silica 
molecular sieves ts published in •Proc. 5th Int: Conf. Z~oli\es, 

Naples,· 1980•, l. V. t •. Rees, ed., Heyden, London, pp. 760-780. 
It ts to be understood that all such materials are referred to 

· herein simply as •zeol1tes•, for convenience.· 
With respect to the foregoing ABSCENTS odor-controlling 

agents, ft is important that their pore system be open so that the 
internal cavities of the crystals be accessible to the odor 
molecules •. In the case .Qf the alumtnosilicates· or silica poly-. . . . 
morphs produced using large organic templating tons such as 
tetraal.~l~ntum tons, it is necessary to remove charge. balanc-
1ng _ organtc tons and any occluded templating 111terial fn order· to 
permit adsorption of the odor molecules. In such a ·~removal 
process and also in the removal of tnorgantc debrts, the ortgtnal 
wat~r of hydration ts also removed. Upon exposure to the atmos­
phere, a portion of the water of hydration· ts reacquired, but this 
does not affect the characteristics of the molecular sieves which 
are preferred for the practice of the present invention, _t.e., the 
molecular sieves can be employed tn etther a hydrated or dehy­
drated state, but, fn general, the dehydrated sta~e is preferred~ 
In the case of most of the dealumtnatton procedures referred to 
above, the orfgfnal water·ot dehydration ts also removed, ~nd can 
similarly be replaced, ff desired, for the practice of the 
invention. 
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U.S •. Patent 4,331,694, and denominated "LZ-1~", is a particularly 
u~eful odor-i:ontrolHng agent. 

·.· ~- · Var:1ous other 110difted zeolite-type materials, ·such as the 
manganese-aluminum-phosphorus-stlicon-oxtde molecular sieves 

. . . 

described in U.S. Patent 4,793,833, Lok et al, assigned to UOP, 
cin be used herein. See also U.S. Patents 4,604,110; 4,437,429; 
and 4,648,977, for other zeoltttc odor-controlltng compositions. 

II. Absorbent Gelling Material - As ts well~lcnown from 
recent coamercial practice, absorbent gelling materials ·(sometimes 
referred to as •super-sorbers") are becoming broadly used in 
absorbent articles. In general, such AGM's ·have been used only 
for their fluid-absorbing properties. Such materials form 
hydrogels on contact with.water (e.g., wtth urtne, blood, and the 
like). One .highly preferred type of hydrogel-foriltng, absorbent 
gelling ma~erial ts based on polyacids, especially polyacrylic 
acid. Hydrogel-formtng polymeric materials of this type are those 
which, upon ·contact with fluids (i.e., liquids) such as water or 
body fluids, imbibe such fluids and thereby form hydrogels. In 
this manner, fluid discharged into the a~sorbent structures herein 
·can be •<:quired and held. These preferred . absorbent gell tog 
materials will generally comprise substantially water-insoluble, 
slightly c~ss-linked, partially· neutralized, hydtogel~forming 
polyaier ·~terials prepared from polymerizable, ·unsatur~ted, acid­
contatning mnomer$. Jn such matert.als, the p~lymeric component 
formed from unsaturated, actd-contain.ing monomers may comprise the 
entire gelltng agent or may be 9rafted onto other types of ·pol.vmer 
mo~ettes such as starch or cellulose. Acrylic acid.grafted starch 
materials are of this latter type. Thus the preferred absorbent 
gelling materials include hydrolyzed a~rylonitrtle grafted starch, 

· acrylic acid grafted starch, polyacrylates, maleic anhydride-based 
copol,Yllers .and combinations· thereof. Espec·ially preferre~ 

absorbent gelling materials are the polyacrylates and.acrylic .actd 
grafted starch. . 

Whatever the natilre of the polymer. components of the pre­
ferred absorbent gelling materials, such materials will in general 
be st lghtly cross-1 Inked. Crossl inking serves to render these 
preferred· h1drogel-fo~ing absorbent materials substantially 
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water-insoluble, and cross-linking also in part determines the gel 
volume and extractable polymer characterhtics of the hydrogels 
formed therefrom. Suitable cross-linking agents are well known in 
the art and include, for example, (1) compounds having at least 
two polymerizable double bonds; (2~ compounds having at least one 
po11ft1erizable double bond and at least one functional group 
reactive with the acid-con~aining monomer material; (3) compounds 
h•ving at least two filnctional gro~ps reactive with the acid-con­
taining monomer material; and (4) polyvalent metal compounds which 
can form tonic cross-linkages. Cross-linking agents of the 
foregoing types are described in greater detail in Masuda et al; 
u.s; Patent 4,076,663; Issued February 28, 1978. Preferred cross­
ltnking ·agents are the .df- or polyesters· of unsaturated mono-or 
polycarboxyltc acids with polyols, the btsacrylamfdes and the 
dt-or trtallyl amines. Especially preferred cross-ltnktng agents 
are N,N' -methylenebtsacrylamide, trtmethylol propane trtacrylate 
and triallyl ~ine. The cross-linking agent _will generally 
comprise from about 0.001 mole percent to 5 mole percent of the 
preferred materials. More preferably,. the _ cross-linking agent 
will comprise from about 0~01 mole percent to 3 mole percent of 
·the absorbent gelling materials-used herein. . . 

The preferred, slightly cross-linked, hydrogel-forming 
absorbent gelling materials will generally be employed in their 
partially neutralized form •. For p~rposes described herein, such 
illterials are constdere~ parttally neutralized when at least 25 
mole percent, f.nd preferably at leut 50 mole percent of monomers 
used . to ~o.rm t~e polymer are _acid group-conta~_n.ing monomers ·which 
have been neutralized wtth a salt~fonaing cation. Suitable. 
salt-forming cations include alkali metal, 1111110n1um·, substituted 
llllll0n1um ~nd amines. This percentage of the total monomers 
uttltzed whtch are neutralized acid group-containing monomers ts 
referred to as the·•degree of neutra11zation.• Typically, conner· 
cial absorbent gelling materials have a degree of neutral izatton 
somewhat 1 ess than 90S. 

The preferred absorbent gelling materials used herein are 
those which have a relatively high capacity for imbibing fluids 
encountered- in the absorbent articles; this capacity can be 
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quantified by . referencing the •gel volume• of said absorbent 
gelltng materials. Gel volume can be defined in terms of. the 
amount of synthetic urine absorbed. by any given absorbent gelling 
agent buffer and ts specified as grams of synthetic urine per gram 

· of gell tng agent. 
Gel volume tn synthetic urine (see Brandt, et al, below) can 

be determined by forming a suspension of about 0.1-0.2 parts of 
d~ied absorbent gelling material to' be tested with about 20 parts 
of synthetic urine. Thts suspension ts maintained at ambient 
temperature under gentle stirring for abo~t 1 hour so that 
swelling equilibrium ts attained. The gel volume (grams of 
synthettc urine per gram of. absorbent gelling material) ts ~hen 

calculated from the weight fractton·of the gelling agent in the 
suspension and the ratio of the liquid. volume excluded from the 
fanned hydrogel to the total volume of the suspension. The 
preferred absorbent gelling utertals useful in thts invention 
will have a gel vol&llle of from about 20 to 70 grams, more pref­
erably from about 30 to 60 grams, of synthetic urine per gram of 
absorbent gelling material. 

Another feature of the most h~ghly preferred absorbent 
gelling aaatertals relates to the level of. extractable polymer 
material present tn said ma~erials.. Extractable polymer levels 
can be determined by contacttn~ a sample ~f .Preferred absorbent 
gelling .. terial with a synthetic urine solution fo~ the 
substantial period of. time (e.g., at least 16 hours) which 1s 
~eeded . to reac~ extraction· equn tbrtum~ by . then ftltertng the 
forwed hydroge1 from the· supernatant liquid, and ftnally-·by then 
deter11tntng the pol.Y11er content of the filtrate. The particular 
proeedure used to determine· extractable polymer content of the 
preferred absorbent gelling agent buffers herein ts set forth in 
Brandt, Goldman and lngl tn; u.s. Patent .4,654,039;. Issued March 
31, 1987, Reissue 32,649. The absorbent gelling materials which 
are es~ecially useful in the absorbent articles h~rein are those 
which have an equiltbrtum extractables content in synthetic.urine 
of no more than about- 171, preferably no more.than about 1~ by 
weight of the absorbent.gelling material. 
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The absorbent gelling materials hereinbefore described are 
typically used in the form of discrete particles. Such absorbent · 
gelling matertals can be of any desired shape, e.g., spherical or 
semi-spherical, cubic, rod-like polyhedral, etc. ~hapes having a 
large greatest dimension/smallest dimension ratio; like needles 
and flakes, are also contemplated for use herein. Agglomerates of 
absorbent gelltng material particles may also be used. 

The size of the absorbent gelling material particles may vary 
over a wide range. For reasons of industrial hygiene, average 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 nn may 
also cause a feeling of grittiness in the absorbent article, which 
ts undesirable from a consumer aesthett.cs standpoint. Further­
more, rate of fluid abJorption can be affected by pirticle stze • 
Larger particles have very much redu~ed rates of absorption. 
Preferred for·use herein are absorbent gelling material pa~ticles 
substantially all of which have a particle size· of from about 30 
microns to about 2 1111. •Particle Stze• as used herein means the 
weighted average of the smallest dimension of the individual 
particles. 

The _amount of absorbent gelling material part tel es used in 
absorbent cores will depend up~n the degree of absorbent capacity· 
desired·, . and will generally comprise from about 21 ·to soi by 
weight of the absorbent core,· more typically from about 51 to 2oi 
by. weight of the absorbent core .• 

When absorbent gelling material particle~ are.to be use~ in 
the core$ of the absorbent articles herein, such cores can be· 
prepared by asiy process or techntque whtch provides a web 
comprtsing . • combination of the fibers and the gelling material 
particles. For example, web cores can be formed by air-laying a 
substantially dry mixture of hydrophilic fibers and absorbent . · 
gell~ng material particles ~nd, if desired or necessary, by 
densifying the resulting veb. Such_ a procedure ts descrtbed more 
fully in Weisman and Goldman; U.S. Patent 4,610,678; Issued 
September 9, 1986. As indicated in this u.s. Patent 4,610,678, 
the air-laid webs formed by such a procedure wnl preferably 
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comprise substantially unbonded fibers and will preferably have a 
moisture content of lOI. or less. 

The density of the absorbent cores whtch comprise webs of 
hydrophilic fibers and absorbent gelling material particles can be 
of importance in determt~ing the absorbent properties of the cores 
and of the absorbent articles in which such cores are employed. 
The.density of such absorbent cores herein will preferably be in 
the range of from about 0.06 to about 0.3 g/cm•, and more 
preferably within the .range of f.rom about 0.09 to about 0.22 
g/cms. Typically the basts weight of the absorbent cores herein 
can range from-about 0.02 to 0.1~ g/cmt. 

Density values for cores of thts type can be calculated from 
basts weight and caliper. Caliper ts measured under a conftn,ng 
pressure of 0.137 psi (0.94 kPa). Density and basts weight values 
include the weight "of the absorbent gelling materials and the 
odor-control material. Density of the cores herein. need not be 
u"iform throughout the core. Within the density ranges here­
inbefore set forth, the cores can contain regions or zones of · 
relatively higher or .relaUvely lower density. 

III. Additional Absorbents · - Typically, fini.shed absorbent 
articles will contain additional fibrous absorbent material such 
as cotton fluff, _ce11ulo·se pulp, chemt~hermomechantcal pulp .• and 
the 1 ike, well-known· tn comerctal practtce. 

IV. Front-Face Material - The finished articles herein will 
typically be provided with a fluid-receiving facing material. The 
front-face (or, ~topsheet•) material used· herein ts preferably a 
"nonstaining• hydrophobic·, flutd-permeabl~ sheet. Hydrophobic 
sheet materials of the type typtcally employed in the practice of 
th.t.s 1nvenUon can be prepared by methods well·descrtbed in the 
patent literature. For example, according to the process of U.S. 
Patent. 4,324,246, Mullane and Smith, April 13, 19~2, a sample of 
thermoplastic material such as 0.0038 ·cm thick polyethylene film 
ts heated above its softening point. (The softening point ts the 
t~mperature at which the ·thermoplastic material can be formed or 
molded and ts less than the melting potnt of the material.) The 
heated thermoplastic material in sheet form ts then brought tnto 
contact wtth a heated forming screen. The forming screen is 
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preferably an apertured wire mesh screen having the desired 
aperture size, pattern· _and configuration. A vacuum is used ·to 
draw the heated film against the forming screen, . thereby forming 
the film tnto the desired pattern and havtng the desired hole 
sizes. While the vacuum is still being applied to the ftlm, a jet 
of ~ot ~ir ts passed over_ th~ film. The hot atr Jet perforates 
the film in a pattern corresponding to the pattern and· stze of 
apertures in the forming sc~en. 

- Fluid-permeable sheets prepared in the manner of the Mullane 
et al patent are conveni"ently · refer~ed to as •formed films•. The 
calip~r of such films is important since, 1f the caliper ts too 

_great, liquid may accumulate tn the apertures and .not readily P.ass 
therethrough. For the manufacture of absorbent articles such .as 
diapers, catamentals,_ tnconttnence articles, and the li~e, the· 
_sheets ·typically have a caliper of less than about 0.075 cm, or 
preferably less than about 0.064 cm. -

Another formed-film sheet material useful herein is the . -

res11ient, 3-dimensional web exhibiting a fiber-li~e appearance 
and tactile impression, .comprhing a . fluid-impervious plastic 
material, wt th -said web having -':_multiplicity of apertures, the 
apertures being defined by a multtp1 ic1ty of interse~ting fiber­
·uke el~nts, all as disclosed in U.S. Patent 4,342,314·, Radel 
and Thompson, August ~. 1982. The Radel and Thompson sheet 
materials can be prepared ustng hydrophobic plisttcs such as 
potyethylene, polypropylene, PVC, and the.ltke, and are well-known 
for u~e tn absorbent products such as catamentals~ and the like. 

Yet another type of sheet lllltertal useful beretn ts described 
tn U.S. Patent 3,929,135, Thodlpson, December 30, 1975, and con-. . . 

ststs of hydrophobic polyme~ ftl~ having holes whtch are in the 
form of tapered capillartes. These •tapered capillary• sheets are 
also known for use in absorbent articles, including adult inconti­
nence articles. They may be prepared from various hydrophobic 
polymers, as_ mentioned herei_nabove; typically, low density poly­
ethylene having thtcia,ess of from 0.0025 to 0.005~ cm ts employed. 

Reference to U.S. Patent 3,929,135 cJn be made tn order to 
further vtsual ize tapered capillary sheets; In use, the apices of 
the capillaries tn such ~apered capillary topsheets are in contact 
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with the underlytng absorbent core material. Generally, tapered 
capt11artes a~e ·tn the form of a frustrum of a conical surface, 
but. tt is to be understood _that any generally tapered structure, 
such as a. frustrum of a pyramid or the like with a triangular, 
square, or polygonal base, ts wtihtn the term •tapered capillary•; 
circular tapered captllartes, however, are used tn··this descrip­
tion for convenience. It ts also to be understood that the 
tapered captllartes can be asyaaetric (i.e., the angle bf taper ·on 
one stde can ·be different from that on another stde) and that the 
angle of taper can change conttnuously (t.e., be curved) over the 
distance from base to apex. In the latter case, the angle of 
taper ts defined as the .angle of the tangent to the stde of the 
capillary at· tts potnt ,of mtntmum apex opening dimension. The 
angle of taper suitable .for use in topsheets according to the 
practice of thts invention ts from about 10• ~a.about 50•. 

Base opehtng dimension of the capillaries ts defined as the 
maximum open measurement in the plane of topsheet at said tapered 
capillary~ · Apex opening dimension ts defined as the maximum open 

·measurement in the apex of said .tapered c•ptllary, which apex is 

remote from the plane of the·topsheet. When the tapered capillary 
-ts tn the form of a frustrum of a co_nical surface, the base and 
apex opening dimensions are, respectively, the base d.tameter and 
the ·apex c:ttueter. Base diameter and apex diameter are herein­
after used· interchangeably .wtth, respectively, base opening 
dillenston and apex opening·d~menston. 

The tapered .capillary apex diameter•is a diameter which ·wtll 
allow ·1 iqu1d to readily pass from the surface of the topsheet to 
the ..ier1ytng absorbent core. The apex diameter ·is from a~ut 
0.004 to about 0.100 inch (0·.010 to 0.254 centimeter), preferably 
from about 0.005 to ~ut 0.020 inch (0.013 to ~~051 centimeter). 

The tapered capillary base "diameter ts selected to satisfy 
two criteria. The "first of these is the subjective feel of the 
surface of the topsheet which ·contacts the skin of the user. It 
has been discovered that polyethylene can be made to exhtbtt 
pleasing, ·clothlike, non-waxy attributes when the base dtameter is 
within the range fro11 about 0.006 to about 0.250 inch (0.015 to 
0.635 centt11eter). Preferably, the base diameter should be within 
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the range of from.about 0.030 to about 0.060 inch (0.076 to 0.152 
centimeter).. The second criterion ts that the capillary. base 
diameter be small enough to allow an expected liquid droplet to 
bridge across at least one capillary. This criterion ts satisfied 
b~ the above dimensions for disposable diapers and sanitary items. 

The height of the tapered capillary ts defined as the 
dtst~nce between the outermost surface of the topsheet (t.e., that 
surface which normally contacts the skin of the user) and the apex 
of the tapered capillary. This height, of course, depends upon 
apex diameter, base diameter, and angle of taper which have been 
selected as heretnbefore ·described. The height of the tapered 
capillary should provide a structure wtth a minimum tendency to 
collapse in use. The .characteristics of the material of con­
structton of the topsheet tn large measure determine suitable 
ranges for the ·height. When the topsheet is low density poly­
ethylene of from 0.001 to 0.002. inch (0.003 to o.oos cm) thickness·. 
and apex diameter and base diameter are. in the preferred · 1"'.ange, 
and angle of taper a ts in its critical range, the height of the 
tapered capt_llary can be from about 0.003 to about 0.159 tnch 
(0.008 to 0.404 centimeter). 

A state of relative dryness on the surface of the topsheet · 
tmpl tes that most of the 1 tquid which contacts .the topsheet is · 
transferred through tt to the absorbent element. Thts in turn 

. . . 

implies that each isolated droplet of fluid 1n contact wt~h the 
topsheet aast be tn contact with the base di.-ter of a tapered 
cap111ar1_. Thts state of affatrs can best ·be achteved tf the land 
area (the area of the topsh~et that exists between the bases of 
the tapered captllartes) ts maintained at a minimum. The ~inimum 
11mtttng value ts the case where contcal tapered. capillaries or 
pyramidal tapered· capillaries are J>T'OVided in close packed array 
(where the periphery of the base of each ·capillary ts in contact 
on all sides with the periphery of the base of adjacent captl­
lartes). The preferred arrangement of mtntmum land area tends to · 
tns~re that an tndtvtdual droplet wnl contact at least one 
tapered capillary. A preferred arrangeme~t in dtsposable diapers 
ts where the tapered capillaries as hereinbefore described are tn 

f i as is the replacement sheet 

. 21SEP1996 
Data: 



.;. 

- 21 -

· ordered arrangement with from about 30 to'. about 1500 tapered 
capillaries per square inch of topsheet (5 to 231 per square 
centimeter). . 

Tapered capillary sheets ·can be manufactured in any of 
several ways well kno~ ·in the art. One particularly suitable 
method ts to provide a heated mold with. male elements of the shape 
and arrangement of the desired tapered capillaries (hereinafter a 
pin mold). Each male element ts secured tn such a fashion that 
its apex extends away from the base of the pin mold. A portion of 
sheet material ts brought into contact wtth the heated ptn mold 
between the mold and a resn tent backing plate. Pressure ts 
applied to the combination of mold, sheet and resilient back plate 
and tapered capillaries. are formed tn the sheet to make the 
tapered capillary topsheet. An aJternate way of constructing the 
topsheet ts to subject a portion of ltqutd-tmpervtous material to 
vacuum forming over an appropriate mold. After fomtng tapered 
capillary sheets tn one of the aforementioned ways, tt may be. 
necessary to physically remove material froia the aptCes of the 
capillaries so as to insure that the apex diameters are the 
desired value. ·Such removal of material can be accomplished by, 
for example, subjecting the apices to contn>lled abrasion or by 
he•ting the formed topsheet so as to melt open the aptces. See, 
also, U.S. Patent 4,629,643,- Curro and Li~, December 16,_ 1986, 

for a mtcroapertured polymeric ftlm with ·improved tactile tmpres­
si.on, which can also be used tn the practi_ce of thi'S invent.ton. 

A highly-preferred fluid-permeable formecl-ftlm sheet matert.al 
which can be employed tn the practice of this invention· ts 
disclosed in U.S. Patent 4,463,045, Ahr et al•.· July 31, 1984, and 
reference can be made ta that patent to .further assist vtsualtza- -
tton af the Ahr et al structures. 

In general terms,- the sheets . provided by U.S. Patent 
4,463,04~ are destgned not only to provide a desirable cloth-like 
tactile tmpresston, but also to subs~antially eltmtnate surface 
gloss. Thu~, sheets made of plastic do not have an undesirably 
shtny, •plasttcky• appearance. 
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Such highly-preferred sheet materials can be succinctly 
described as being a macroscopically expanded three-dimensional 
pla~tic •web• having at least one visible surface which appears 
substantially nonglossy when exposed to light, substantially all 
of said visible surface exhibiting a regularly spaced, microscopic 
pattern of discrete surface aberrations, each of said surface 
aberrations having . its amplitude oriented perpendicular to the 
surface in which-said surface aberration originates, each-of said 
surface aberrations having a maximum dimension of less than about 
6_mils, as measured in a plane oriented substantially perpendicu­
lar to its amplitude, whereby said· surface aberrations are not 
discernible to the normal naked eye when the perpendicular dis­
tance between the viewer.'s eye and the plane of said web 1s at 
le~st abou_t 12 inches, each o~ said surface aberrations also being 
free of planar areas which are large enough to inscribe a 4 mn 
diameter circle and so spaced relative to all adjacent surface 
aberrations that the maximum diameter of any circle which can be 
inscribed on any planar -surface intermediate said surface aberra-

. it on and -said adjacent surfac;e aberrations _on any portion of said 
visible surface ts less than about· 4 ·mns, •hereby any light 
incident upon any portion of said visible surface is diffusely 
reflected into a multiplicity of directions by said surface 
aberrations so that . said visible surface appears substant-tally 
non~lossy. 

The '045 sheet ·~tertals ca~ hav~ at least a portion of said 
surface aberrattons· comprising protuberances projecting generally 
outwardly from the surface, and can have at least a portion csf 
said surface aberrations camprtsing depressions projecting 
generally inwardly from the surface of said we~~ 

The manufacture of these preferred sheets can be achieved by 
use qf a forming screen ·or_ structure, as generally noted.herein­
above, which provides said surface aberrations by vi.rtue of 
•1tnuckles• on th_e support member. -(The preparation of such sheets 
ts described tn great detail tn U.S. Patent 4,463,045, and their 
method .of · preparation forms no part of thts invent ton.) In 
general, the resulting surface aberrations correspond to the 

. ent sheet 
. . ·s the rep\acern Tn1s 1 . 

oate;_ t1 SEP--



- 23 -

knuckles of a wav~n mesh support structur~ which directly contacts 
the visible surface of said plastic sheet during production 
thereof. 

In a preferred manufacturing method, the woven me~h support 
structure which directly contacts the visible surface of said 
sheet is comprised· of filaments having a diameter between about 
one and abOut two 11tls .and a mesh count between about 160 fila­
ments per lineal inch (2.54 cms).by 160 fi1aments p~r lineal inch 
(2.54 ems) and about 400 filaments per lineal inch (2.54 ems) by 
400 f,laments per lineal tnch (2.54 ems). 

· Preferred sheets herein are those wherein said surface 
aberrations have an average amplitude of at least about 0.2 mils. 
more preferably at least about 0.3 mils. Most preferably, sheets 
having an ampl 1tude of each of said surface aberrations, as 
measured perpendicular to the surface in which said surface 
aberration originates, within the range of about± 2oi, desirably. 
±" lOS, of the average value of the amplitude for all adjacent 
surface aberrations are used. 

•one-way• sheets whose back faces are treated with 
hydrophilic latex are·described in U.S. Patent 4,735,843, Noda, 
April 5, 1988, and these can also be employed herein. 

In addition to the sophistica~ed_ apertured· materials men­
tioned hereinabove, ~he practice of the present invention aiiy also 
be undertaken wtth hydrophobic sheet materials hav-ing stmple holes 
punchecf therethrough. 

It will be understood from the foregoing that the aforesaid, 
preferred, ·•sheet• or •fnm• materials used in the practice of 
thts tnventton are substantially different from fibrous nonwoven 
materials, which are characteri_zed by a large number of fibers . 
which overlap each other throughout the thickness of the m~terial. 
Moreover, such sheet materials are made from ·materials 
(preferably, hydrophobic thermop~astic polymeric materials) which 

"provide a clean-appearing, stain-resistant or •non-staining• 
surface: in use. 

Other topsheet materials which can be used herein include, 
for example, various nonabsorbent fibrous or filamentous network 
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sheets whtch are aqueous-fluid-permeable by virtue. of. a multi­
plicity of holes or channels passing therethrough. Such sheet 
materials can be prepared by methods well-described in the patent 
literature. For example, according to the process of U.S. Paterit 
4,636,419, Madsen et al, January 13, 1987, sheets comprising a 
n~twork of ribboned filaments of two dissimilar ·Chemical types, 
and wtth two dissimilar melting or softening points, are contacted 
and co~led to allow the formatioo of a network sheet characterized 
by said. different transverse and longitudinal polymer materials. 
Such sheets can be used tn the practice of this invention. 

Another sheet material useful herein is the formaminous net 
comprising a reticular network of polymeric filaments, said net 
comprtstng two arrays ~f. filaments oriented at a displacement 
angle of 20-90 degrees. Reference c~n be made to European Patent 
Application 0215417, filed. ·06.09.86·, Sneyd et al, to further 
assist visualt-zation of this sheet. The aforesaid sheet materials 
can be prepared using hydrophobic plastics such as. polyethylene, 

. . 
polypropylene, PVC, and the like, and are well-kriown for use tn 
absorbent products such as catamenials, and the lfke. Such sheet 
mater~als· typi~ally have a basts weight of . 0.5-5;.0 ounces/ydz 
(0.0016 g/cmt .. 0.016 g/cmZ), a caliper of s-~s mils, an open area 
of 30-SOS and a mesh of 20·40. Conventional nonwoven topsheets 
can also be employed. 

Y. · Backing Sheet - The backing ·sheet is conventional, and 
ca~ c~mprtse a fluid·tmpervtous polymer sheet, for example 
polyethylene or polypropylene, that ~s thin enough to be flexible. 
A polyethylene sheet-0.001-0.s an thick is typical. ·Flushable or 
btodegradable backing sheets can also be use4, e.g., wtth panti-
liner devtces herein. · 

VI. Optional Reta1n1nq ffeans - The absorbent structures 
herein can optionally, but preferably •. be provided with means to 
hold them tn· p~ace on ~r near the- user's body to allow the 
structures to perform .their intended function. For example, 
diapers and in~onttnenc~ garments can be provided with well·kn~wn 
coamercially-available tape fasteners. Sanitary napkins can be 
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provided with glue stripes facing outward on their backsheet in 
well-known fashion. Various pins, clips ~and fasteners of well­
known types can optionally be employed. 

VII. Opt1 on al Ad iunct Qdor-Controll i ng Materials - The 
compositions and articles of this invention can also contain an 
effective, i.e., odor-controll tng, amount of various additional 
non-zeolite odor•controlling materials to further expand their. 
capacity for controlling odors, as well as the range of odor types 
being controlled. Such materials include, for ex-.wple, activated 
carbon, kieselguhr, cetyl pyridinium chloride, zinc chloride, 
copper salts, copper tons, and the like. Such materials typically 
comprise O.OlS to 15S of the compositions herein. Stated other-
wis~, materials such as activated carbon can typically be present 
at the 0.1 g to 5.0 g l~vel tn absorbent articles of the type 
disclosed herein to provide additional odor control benefits. 

EXAMPLE I 
Pads suitable for use as an absorbent.structure tn diapers, 

sanitary· napkins, and th~ like comprise a substantially homogen­
eous blend of the following. 

Ingredient 
Kraft Cellulose Fibers (SSK*) 
Intermediate Zeolite** 

*Southern Softwood Kraft. 
**Available as VALfOR C~00-$6. 

EXAMPLE II 
. . 

Percent Cwt) 
72 
14 

A lightweight parittliner suitable for use between menstrual 
periods, and tchtch can be disposed of in a toilet (t •. e., 
•flushable•) comprises a pad (surface area 117 cmz; SSK air felt 
3.0 g) containing 1.5 g of the intermediate zeo11te particles (as 
VALFO~ CP301".'68)·, said pad being interposed between the toP.sheet 
of U.S. Patent 4,463,045 and a fibrous, nonwoven, flushable 
backsheet. 

EXAMPLE.III 
A·mtxed odor-controlling agent is as follows. 

Ingredient 
ABSCENTS (avg. 5 m1cronsf 
VALFOR CP300-35 (10 m~crons) 

percent Cwt> 
50 
50 
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EXAMPLE IV 
A catamenial product in the form of a sanitary napkin having 

two flaps extending outward from tts absorbent ·core ts prepared 
using the pad of Example I (surface area 117 anz; 8.5 g SSK air 
felt; 2.0 g zeoltte St02:Al02 8.5), per the design of U.S. Patent 
4,687,478,.Van Ttll~urg, August 18, 1987. The nonglossy sheet of 
U.S. Patent 4,463,045, ts used as. the topsheet. 

EXAMPLE V 
A disposable baby diaper ustng the odor-control pad of 

Example I ts prepared as follows. The dimensions.listed are for a 
diaper intended for use with a chtld tn the 6-10 kilogram size 
range. These dimensions can be modified proportionately for 
different size children, or for adult tneonttnence briefs,. accord­
ing to standard practice. 

1. Backsheet: 0.025-0.070 m polyeth.Ylene; width at top 
and bottom 33·cm; notched inwardly on both. stdes to _a wtdth-at­
center of 28.5 cm; .length 50.2 cm. 

2. Topsheet: tapered capillary polyethylene topsheet, per 
U.S. Patent 3,929,135, described hereinabove; width at top and 
bottom 33 cm; notched inwardly on both sides to a width-at-center 
of za.5 cm; length so.2 cm. 

3. Absorbent core: atr-latd wood pulp fibers per Example . . . 
I; Taber sttffriess.range 7-9.S, 8.4 m thtck, calendered; width· at 

.-top and bottom Z8.6 cm; notched inwardly at both sides_ to a 
width-at-center of 10.2 em; length 44.5 cm; 3.2 g of zeal ite 
powder St01 :A101 7 .O; 5 micron· particle size dispersed in said 
core. 

4. Elastic leg bands: four individual rubber strips (2 per 
side); wtdth 4.77 111; length 370 am; thickness 0.178 am (all the 
foregoing dtmenstons being n the relaxed state). 

The diaper of Example V ts prepared in standard fashion by 
postttontng the core-plus-odor control material covered with the 
top$heet on the backsheet and gluing. 

The ela~ttc bands (designated •tnner• and •outer•, corres­
ponding to the bands closest to, and farthest from, the core, 
respectively) are stretched to ca. 50.2 cm and positioned between 
the topsheet/backsheet along each longttudtnal side (2 bands per 
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side) of the core. The inner bands along ea~h side.are positioned 
ca. 55 1111 from the narrowest width of the core (measured from the 
inner edge of the elastic.band). This provides a spacing element 
along each side of the diaper comprising the flexible topsheett 
backsheet material between the inner elastic and the curved edge 
of the core. The inner bands are glued down along their length in 
the stretched state. ·The outer bands are position~d ca. 13 nn 

from the inner bands, and are glued down· along their length in.the 
stretched state. Since the topsheet/backsheet assembly is flexi­
ble, the glued-down bands contract to elasticize the sides of the 
diaper. 

It will be u~derstood that the practice of the ~resent in~en­
ti"an ·applies not only to human odors, but als·o to animal odors. 

EXAMPLE YI 
A cat litter product comprises the following components. 

Ingredient 
Zeo11te * · 
tonminuted Cellulose** 
Activated Carbon 

*As CBV-100 seri~s 
**Compacted in granular form. 

Percent Cwt.) 
15 
82 
3 

As can ·be seen from the foregoing, the composition$. a·f this 
invention are used ·in odor-controlling amounts to achieve the 
desired benefits. This amount can, of course, vary, depending on 
th~ intended end-use and severtty of the odor. Typtca11y, cata­
mental products will employ sufficient amounts of said composition 
to deliver from at least about o.2. g. to about 0.4 g~ of the 
odor-controlling agent. To assist the formulator, a simple test . . 
of odor-controlling capacity of such. compositions comprises 
placing the odor-controlling comi>ositton in an absorbent pad of 
the desired type and uniformly adding a 5 ml. altquot of a defined 
onion/ aanonta ·odor medium (20 g. connerctal onion powder, 900 mls 
H10 containing 7.5 g. NaHP04 .7H20, 4.5 g. K2S04 , 1.8 . g. 
HgC1 2 .6H20, 3.0 g NaCl, 15.0 g. urea; 10.0 ml of 1 normal HCl; 
stirred 4 hours, filtered; NH40H and H20 added to yield NH40H 
concentration 500-1500 ppm, as desired). After equt11brat1ng for 
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1 hour tn a closed container with a sniff port, the odor­
controll tng capacity of the composition can be judged and the 
amounts used can be adjusted accordingly. 
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CLAIMS: 
1. A method for decreasing odors associated wUh bodily fluids 
such as blood,. urine and the like, characte.rized in that it 
comprises ~ontacting said fl~tds with. an odor-controll tng amount 
of an intermediate ratio Si02 zeal ite, preferably wherein the 

' Si02 :A102 ratio is less than about 10. 

2.. A method according to Claim 1 wherein the intermediate-· ratio 
Si02/A102 zeolite is used in combination with a high ratio 
Si02/A102 zeolite. 

3. A method according to Claim 1 wherein the zeolite is used in 
combination with activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing pad, 
or the like, said pad comprising one or more water-wettable 
fluid-absorbing materhls, and characterized in that it contains 
an odor-controlling amount, preferably at least 0.3 g., of an 
intermediate ratio Si02/Al02 zeolite. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper. sanitary napkin, or pan~iliner according to Cl~im 4 
wherein said fluid-absorbing pad is interposed between a fluid­
permeable topsheet and a fluid-permeable backsheet.· 

7. An article, pref~rably a sanitary napkin or pantiliner, 
according to Claim 4. additionally comprising a high ratio 
Si02/A102 zeolite. or mixtures thereof with activated carbon. 
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ODOR CONTROLLING COMPOSITIONS. ARTICLES 

ABSTRACT 

Zeolites having "intermediate" Sio,.·/AlOz. ratios are used to 

control odors. An "intermediate" ratio is when the SiO.£../AlOz: 

ratio is less than about 10. The intermediate zeolites find use 

in catamenials, diapers, pantiliners, bandages, and the like, 

where control of odors associated with body fluids is desired.· 

Combinations of intermediate zeolites with other odor cc:>ntrolling 

material is also disclosed· . 
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CLAIMS: 

1. A method for decre;:ising odors associated with menses and urine, 

characterized in that it comprises contacting said fluids with an odor-controlling 

amount of an intermediate ratio Si02 zeolite wherein the Si02:AI02 molar ratio of 

said zeolite is less than about 10, said zeolite being in the sodium, potassium, 

ammonium or alkylammonium form. 

2. 

3. 

A method according to Claim 1 wherein the intermediate ratio Si02'AI02 zeolite 

is used in combination with a high ratio Si02'AI02zeolite. 

A method according to Claim 1 wherein the zeolite is used in combination with 

activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing pad, said pad 

comprising one or more water-wettable fluid-absorbing materials, and 

characterized in that it contains an odor-controlling amount, preferably at least 

0.3 g., of an intermediate ratio Si02'AI02zeolite wherein the Si02:AI02molar 

ratio of said zeolite is from about 2 to about 10, said zeolite being in the sodium, 

potassium, ammonium or alkylammonium form. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper, sanitary napkin or pantiliner according to Claim 4 wherein said fluid­

absorbing pad is interposed between a fluid-permeable topsheet and a fluid­

permeable backsheet. 

7. An article, preferably a s~nitary napkin or pantiliner, according to Claim 4, 

additionally comprising activated carbon and wherein the fluid-absorbing 

material comprises an absorbent gelling material selected from polyacrylate or 

starch-acrylate. 


