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H &H CAPACI TY ODOR CONTROLLI NG COMPOSI TI ONS:

TECHNI CAL FI ELD 5 . The present invention relates

odor - cont r of WOe1/12028nt s’ whi ch are especially useful i n q"lﬁ’é@”@ﬂ’ch
as<cat aneni al s, di aper's, bandages, adult incontinence garnents, and
the like. The odor-controlling agents herein are designed to conbat
a broad spectrum of odoriferous materials, including sour

“afmoni a-type" 10 odors. The ptefertedinathinl Ahe (G Frokd

odor-control ling

JECHNICAL FIELD
5 The present invention relates t6 odor-controlling agents
which are especially useful  in articles such as catamenials,
~ diapers, bandages, adult incontinence garments, and the like. The
odor-controlling agents . herein are designed to combat a broad
spectrum of odoriferous materials, including sour “ammonia-type"
10 odors. The preferred particulate form of the odor-controlling
agents herein simplifies the manufacture of such articles, and the
odor-controlling agents -retain their activity throughout the
- manufacturing process. :
15 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 1ike, but also to be sanitary and comfort-
~ able in-use are known in the liierature. Disposable products of
this type generally comprise some sort of fluid-permeable topsheet
20 mater{al. an absorbent core, and a fluid-impermeable backsheet
material. Various shapes, sizes and thicknesses of such articles
have been explored in an attempt to make their use more comfort-
able and convenient.
. One ﬁarticu1ar aspect of sanitary products which has been
.25 - under investigation for many years is that of odor control. Many
body fluids have an unpleasant odor, or develop such odors when in
contact with air ind/oi bacteria for prolonged periods. The
1iterature is replete with references relating to odor control in
products such as diapers and catamenials. B
39  Various odor-controlling agents have been disclosed in the
~ literature. In particular, certain zeolitic materials are
becoming known for their odor-controlling properties. Zeolitic
materials are generally quite safe, and while they do effectively
control many odors associated with body fluids, it has been:
35 determined that, unfortunately, they do .not provide opt{mal
control for ammonia odor and similar odors, presumably associated
with short-chain amines. and/or urea.
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‘agents herein sinplifies the manufacture of such articles, and the
odor-controlling agents retain their activity throughout the /US91/006%9

manuf act ur.i N¢O pHA2e9s. BACKGROUND E T NVENTI ON
15 A wide variety of absor bent structures desi gned not only to

_be efficient for the absorption of body fluids such as bl ood, urine,
nenses, and'the like, but also to be sanitary and confort- abl e
I“n-use are known in the literature. Di sposabl S products of this type
general ly conprise sone sort of fluid-perneabl® topsheet 20 .material, an

absorbent core, and'a fhb“e%vétm)?ﬁé"% ﬁapaqﬁg@o‘?ﬁroﬂmg mg?éb 321 &ltenddo US

shapes, sizes and thicknesses ’of such article

een exnl ore
an attenpt to nake imdhe form ofvery SRy dusty partigles whigh cﬁ'ﬁvﬁ}{éﬁi‘ Tt %!
One particul ar ‘aspehindi® aaaltumyrqiaboknais WSiehh mirtes i Bksc teRb to beubliewn or

i nvestigation for gy, )réf‘d"‘rugoﬁoﬂ hﬁ% dﬁrru gf %oviwythe highPSgbeds

flui ds have an unpl easa §$ ors cont act
with air and/Sor bac{40-80¢ of %M'BWQGH 8 08§ mo eI'We catameni|a1t Hat ﬁ?’@ers
replete with referemamfackirig Agnéso odor control in . ' products such as

di apers and catarneni al sg, 393f| been - u@g’glegt@ Oﬂ%a;‘ﬁt}?{{ﬁamégo@&e%&rgﬁ‘ﬁg

been disclosed in the tera
zeolitic material sagents can be hadheredtonthen %f‘qehélfr anesr. qentidesi g
properties. Zeolitiabsorbent gelling materials using moisture. The resulting

j0 . bparticles are less dusty, easier to handle and exhibit improved
' control of odors, including ammonia. However, it 'has now been
discovered that such particlies can typically be "loaded" with only

up to about 10% by weight of odor-controlling agent using water. .
Preferably, the mixed absorbent gelling material/odor-controlling

15 agent particle would contain greater than such a modest loading,
more conveniently, on the order of a 20% or greater 'ldading of
said particulate odor-controlling agent.

Finally, it has now been determined that certain particulate
odor-controlling agents can lose a portion of their odor-

20 controlling ~activity during the manufacture of catamenials,
diapers and the like. While the reason for this loss is not
entirely clear, it is conceivable that the agents adsorb vagrant
materials from the manufacturing process and, thus, their odor-
adsorbing capacity is partially “"used up". '

25 _Accordingly, 1t would be desirable to provide odor-
controlling agents which would control not only complex odors,
such as those the zeolitic materials handle easily, but also
simple odors, such as ammonia. It would also be desirable to

. provide such agents in a form which is easy to handle. '

30 The present invention provides a means for safely and effec-
tively overcoming these deficiencies by combining particulate
odor-controlling agents with absorbent gelling materials, using

. binder materials, as disc'los_éd more fully hereinafter. These and
other advantages associated with the present invention will be

35 seen from the disclosure, hereinafter. '

BACKGROUND ART
The patent 1literature contains a considerable number of
references rejg;irmJ:LoAQLgmtmLin sanitar'y products such as
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naterials are generally quite safe, and while they do effectively

control many odors associated with body fluids;, it has ,been'ﬁi’i‘ﬁSl S91/00690
det er mi ned WQ1/12028nfortunately, they do not provide op Y

cgontrol for ammonia odor and simlar odors presumably associ at ed

with short-chain am nes and/or urea.

2" Mor eover, the zeolitic odor- cont roI ling materials tend to
be . in the formof very small, dusty particles which are difficult to
handl e on-a conmercial scale. Such materials ¥énd to be bl own or -

SRS o [T GRS S Ay s e
manuf acturing i nesiﬂustrative

EPO_Ppatent Application 0304952 (published 3/1/89, U.S.
priority 8/28/87), relates to a swelIabIe polymer coated on a web

B or tissue, and with a deodorant powder, for use in fluid absorbent

structures such as sanitary napkiti's. _

U.S. 4,385,632 (5/31/83) by S. 0. Odelhdg, assigned to
Landstingens Inkdpscentral teaches copper odor control agents used
on the surface of absorbent articles. _

10 U.sS., 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, 4,525.410 (6/25/85) by Z. Hagiwara, H. Ohki, S. Hoshmo,
. S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, Ltd. and Kanto
15 Chemical Co., Inc. teaches zeolite particles (doped with bacteri-
cidal cattons) assertedly stably held in a fibrous web by incorp-
orating some portion of meltable fibers in the web, and applying
heat; said to be useful as the “"outside cover layer" im, e.g.,
"general sanitary goods". 5 o
20 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 grinding sepiolite, 'said paper having
deodorizing capacity. -
Japanese J63242261-A (88.10.07) 37JP-076111 J63242261 ASK KK
25 relates to an odor-absorbing mat with sepiol ite powder, a nonwoven
fabric layer, and what appears to be a sheet to which the
sepiolite 1s attached by adhesive. '
u.s. 2.690.415% (9/28/54) by F.-A. Shu‘ler teaches partic'les of
. - odor-absorbing materials uniformly affixed at the interstices of a
30 . 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 part'lcu'lates is
asserted'ly avoided and the sheet is flexible. -

U.S, 3,093,546 (6/11/63) by R. L. Atkinson, te;ches halogen-

35 - ated diphenyl methane derivatives “advantageously placed on the
surface of a catamenial dressing™ to "obtain prompt deodorizing
activity". ' :
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I+ has been suggested that particul ate odor-controlling agents can

be adhered to the surface of larger particles of absor | 1ing
materi al s &‘é‘?ﬂ{;{lz%i sture. The resulting 10 particles E&E/qsgg@oss{o
dusty, easier to handl e and exhibit inproved control of odors, _

i ncl udi ng ammoni a. However, ‘it has now been di scovered that such
particles can typically be "l oaded" with only up to about 10% by _
wei ght of odor-controlling agent using wat er_.4 -+ Preferably, the m xed
absorbent gelling material/odor-controlling - agent particle \I/voul d .
contain greater than s e nveni £n , _

t he orde? of a 20% or- i g#ﬁ%ISBGS) s‘%ﬁagmsarﬁ%cm%%%&"% ‘%n

odor-control | ing afawder (including zep]itgs) ysheatsndy ntaminatdng ddher mowdsr
that certain parti betwdea a first OM-MB?C_I Otheeby PEWdBHS iﬁqﬁﬂde'@ﬁl.gva?ed .
ortion of their r-, nt I c It | . _
ﬁanuf acture of cat g.%l’li za%@i te, ett! glﬂ apitadrggraacgdw%éﬁﬁ(ggéVﬁ?lcégf"ﬁé‘?]éason
for this loss is n®F deodoriziggmateniglsl ear; it is conceivable that the
agents adsorb vagrant BE-8]15446TH{AbsStratt) téavkes henmwftls’tl%w lulwa RhP6rep 51qmd,
t hus, their odor- r.bi y agtl "use .
Accordingly, it %ﬁ?ta”f)‘gsg 5@‘3’1}?5%?%%§% ebﬁbe&i aé %dépgor%ent “ayer,"on
control I i ng agent s thhis¥nfaceuiar £esn abstract) betwperonpl ex odors, such .

as those the zeolitic ABSCENTS(odbvRohtro?amidietulaPUsieveSfrom Union CdrBlbé) - .
odors, such o 2B %in diaper®4nd @Léﬁegﬁlge%r?gelc?-f%c%ﬂy noted in Union
Carbide brochure (A. J. Gioffre 1988). The brochure indicates
that UC’'s market’ research shows potential benefits in such
products. U.S. Patents 4,795,482 and 4,826,497, _relate to
ABSCENTS used as an odor'-col'\tro‘lling' agent, generally, and in

15 sanitary products, in particular. o _

Various otber patents relating to various absorbent gelling
materia]s. topsheets, diaper and catamenial designs, and the like,
are listed in the Detailed Description and txamp'les. hereinafter.
A1l documents cited in this specification are incorporated herein

20 by reference. ' :

' SUMMARY OF THE INVENTION

The present invention encompasses a composition of matter,

comprising a cohesive mixture of an absorbent gelling material, a
- water-soluble or water-dispersible binder material and a

25 water-insoluble odor-controlling agent. The odor-controlling
agent typically comprises greater than 10% by weight of the final
composition. (For purposes of clarity, the percentage loading of -
the odor-contro’ning (gent, e.g., zeolite, is calculated on the
total weight of the final particles.) '

30 Typical compositions herein are those wherein the absorbent -
gelling material 1is selected from acrylate and starch-acrylate
absorbent ge_‘l'ling materials. The absorbent gelling material can
also comprise a cellulosic or saccharidic material.

The preferred binder materials herein comprise a member

35 selected from the group consisting of hydroxypropyl celluloses,
hydroxyethyl  celluloses, hydroxymethyl celluloses, C,-C;
alkyl-substituted celluloses, maltodextrin, and mixtures thereof.

The most preferred binder materials comprise the class of hydroxy-
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provi de such agents in a formwhich is easy to handl e.

pr esent |nvent|P rovides a nmeans for safely and effec-
Lo}

overcon1ngVY i ci enci es by conmbi'ning particul ate

30

odor-controlling agents with absorbent gelling materials, using

bi nder materials, as disclosed nore fully hereinafter.
ot her advant ages associated witH the-present invention
fromthe disclosure, herelnafter : -5-

These and
will be 35

The

pCT/U591900690

seen

BACKGROUND ART he patent literature contains a’ conS|derabIe
number of rerwéneqéslumeau Q§hero bigars cusefubhereins Anglude yoedadinsct s

such as

10

15

20

25

30

35

gum acacia, starch derivatives, and the like, which are readily
dispersible in water or body fluids.

Preferred particulate odor-controlling agents used herein
comprise a member selected from the group consisting of
intermediate Si0,/A10, zeolites, high Si0,/A10, zeolites,
activated carbon, and mixtures thereof.

Typical compositions to this invention are in the form of
particles having an average size, by sieve analysis, greater than
about 100 microns. Preferably, such compositions comprise at
least 20% by weight, more preferably at least 30%, of said
odor-contro11ing agent. :

Another useful composition herein comprises coated aggregates
of the aforesaid zeolites (1-15 micron size), "absorbent gelling
material (Qypically 10-100 micron size) and binder, the overall
size of the final aggregated particles being at least 50 microns

. (typically 1002750 microns). Such aggregated particles allow . the
manufacturer to conveniently use zeolites with absorbent gelling
material *"fines” in the manufacture of absorbent articles.

A preferred composition according to this invention comprises_
a cohesive mixture in the form of particles, said particles having
a size, by sieve analysis, greater than about 200 microns, said
‘particles comprising.

(a) at least 20% (preferably at least 30%) hy ueight of a

‘particulate odor-controlling agent selected from zeolite
~ and activated carbon odor—controlling agents, - and
mixtures thereof;

(b) at least 40% by weight of an absorbent gelling materia],

and

(c) a water-soluble or uater-dispersible'binder material.

The invention also encompasses absorbent structures in the
form of diapers, catamenia]s, or pantiliners comprising the
aforesaid compositions. -

Typically, such absorbent structures comprise a conventional
water-permeable topsheet, a ueter-impermeable backsheet, and an
absorbent core, said core comprising a cohesive mixture in the
form of particles or aggregates, as noted above; said particles or
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-3- di apers, bandages and cat anmeni al s. The foll ow ng

i llustrative. EPO Patent Applicati opcgA0¢si ?@6
(publlshed‘ﬁpfﬂé@"% priority 8/28/87), relates toaswe Bl e
pel ymer coated on a vveb 5 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. 0.. Odel hog, . assigned to
Landsti ngens | nkopscentral teaches copper odgr-control agents used

~on the surface of absorbent articles. 10 U S. 3.804.094 (4/16/74)
by K. Dossou, Mggrggatesnbaviay a size, hyarsomm;ﬂms; gpredierably ' gregder Fr
t eaches a peri odi Ctian £bod¥%00 m1crons,C§’£‘i rgg ﬂs ipg; the ‘surface of an
absorbent article. 4 6/,25/.8 Z. ra, H
Ohki, S. Hoshi no, (@) & lﬁéﬁtarzi% g:re% b{k 4%;15 %ag)’ﬁgzt?’gﬂé{;‘ﬁ‘tg‘o #hebo,
Ltd. and Kanto 15 Chenpardliculate orlqn-coum&him ageoti sedegtad: framezealdteed
Wi th bacteric- ci daindcaaemaiedassemoadl Udo?tééﬂﬂ‘oﬂ%g | dyefits, - DafYIS
web bylncorsp-' ' orat,lna og'eeggotlon of meltable fibers in the web,
and appl ying heat ; MXLHEe eful as the "outside cover |ayer”
in, e.g. + "gene(tyl staledstr §0%byeight20f an absorbentagelidésg material;
J63224734-A  (88.09.19) fyiority 87JP-058738 (87 03. 16)
J63224734 ASK KK rel at t

reld ecs) g u%tgr so{ubggrm'r \Inastle gdispgrs\w& binder material.

10 As 1is well-known, the core can also contain auxiliary fibrous
absorbents such as wood pulp, and the 1like. The aforesaid
particles can be dispersed throughout a matrix of said auxiliary
absorbent, in known fashion. _ o

The invention also encompasses.a process for affixing

15 particulate odor-controlling agents to particles of absorbent
gelling materials, .comprising contacting said absorbent gelling
materials, comprising contacting said absorbent gelling materials,
with said odor-controlling agents 1in the opresence of a
water-soluble or water-dispersible binder material, said process

20 being carried out in the presence of water. In a convenient mode,
the process is carried out in a fluidized bed apparatus.

AN percentages, ranges and ratios herein are by weight,
unless otherwise specified

25 . The compositions and methods for controlling odors in the
manner of this invention involve the conjoint use of zeolitic-type
materials and absorbent gelling materials ("AGM’s"), as described
more fully hereinafter. '

The artic'les which employ said. zeo‘l'ltic/AGM odor-contro'l

30 technology. disclosed herein can be prepared ‘using constituents
that are otherwise very well-known in current commercial practice,
and reference can be made to the. various patents mentioned herein
and to the 'g'eneral sanitary products patent literature and trade
catalogues for such items. Likewise, methods and apparatus for

35 assembling disposab'le diapers. catamenials, bandages, and the like
are known from patents and engineering literature.

While the constituents used in the assembly of catamenials,

disposable diapers, and the like, are well-known, the following
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or fiber obtained by grindi ng seplollte sai d paper havi ng

deodori zi ng‘%ggéz% Japanese J63242261- A (88. 10p@i~)usgl/ooﬁgo
- 87JP-076111 1 ASK KK 25 relates to an odor-absorbing mat with

sepiolite powder, a nonwoven . . fabric layer, and what appears.to be a
sheet to which the sepiolite is attached by adhesi ve. :
U S 2.690.415 (9/28/54) by F. A .Shuler teaches particles of

odor - absorbing materials uniformy affixed at 4he interstices of a 30
perneabl e web by adhesive to provide an odor absorbent nedium for,

e.g., catanenials. Ray tﬂecuérat;eneaabjaw s'fléxestapu,el Rndsafdltbuaﬁmrstood that

al umi na are not ed. | ' rel at es .S

assertedly avoi ded and 'H?gg‘s e@‘?wﬁ%p%ﬁ% ma th nobéd assantgagg 8535“\?&6
(6/11/63) by R L. Atemsnsom thein @quivalantsgeintthe odoracontral Mingngbsonbentane

deri vati ves " advannsgeeaty Yand! scauttores Rfisclosed hereihf aﬁﬁtﬁi‘ Rharit ﬁmameal
. dressi ng" to " obt ai Eor&&?f%t?%%ﬂ% Zi ng activity".

The articles which employ said zeolitic/AGM odor-control
technology disclosed herein can be prepared using constituents
that are otherwise very well- known in current commercial practice,
and reference can be made to the various patents mentioned herein

" 10 and to the general sanitary products patent literature and trade
catalogues for such {tems. Such items typically comprise an
absorbent “core® Interposed between a “topsheet® and a

"backsheet®. Likewise, methods and apparatus for assembling

disposable diapers, catamenials, bandages, and the 1ike are known
15 from patents and engineering 1iterature.

. While the constituents 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

20 items, or their equivalents, into ‘the odor-controlling absorbent
materials and structures disclosed herein, rather than in the
constituents per se. , - o

' I. Zeolite Odor-Controlling Agent - The manufacture of
zeolite materials of the type used in the practice of this

25 invention s well-known, and reference can be made to the

- voluminous literature for typical synthetic procedures.

- In order to assist the formulator and user of the
compositions, articles and methods of this invention (but not by
way of limitation), attention is directed to the synthetic

10 ' procedures described in the following reference texts: ZEOLITE

' SYNTHESIS, ACS Symposium Series 398, Eds. M. L. Occelli and H. E.
Robson (1989) pages 2-7; ZEOLITE MOLECULAR SIEVES. Structure,
Chemistry and Use, by D. W. Brecli, John Wiley & Sons (1974) pages
245-250, 313-314 and 348-352; MODERN APPLICATIONS OF HOLECULAR
SIEVE ZEOLITES, Ph.D. Dissertation of S. M. Kuznicki U. of Utah
(1980), available from University Microfilms International, Ann
Arbor, Michigan, pages 2-8. '

35
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- 4- ' Japanese J54141857 (J87019865) teaches the manufacture of

owder I ncl udi n zeolites) sheets by lamnating the p
Eet ween <(51 fiwgplﬁﬁﬂzgsecond sheet . Powders include activate S91/00690
catbon, zeolite, etc. The abstract indicates use in catamenials 5 or : -
deodori zing materi al s. - BE-815446 (Abstract) teaches sanitary
“tawel s with chl orophyl| crystals or activated carbon, either in the
absorbent |ayer, on t he surface, or (-p&r- abstract) between.
ABSCENTS (odor-control nolecul ar sieve from Uni on Carbide) - 10 - Use in

di apers and cat aneni al sIti s &9ebe fundenstgod,3hati the 28@d thes used hergipiargenot
brochure (A J. G afff the 18fpus THypebr eaiyr eariods Cdrdenites and tsome thpeS Y

o ot o” 3 705, o MBS e, 00ASE By Buiyhoestos-BROLARIS, o,
odor-control Iing adSrerdigelyer he ytermJzeelite” as used; herejinpisqirtesded rto
particular. ¢ encompa¥sondy thet fonf i rous edl itek at Moteover v ati {xupréfaspsdoent
gel ling that the zeolites used herein be substantially 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 fnatura'l'l_y-occurring zeolites meet the
objectives of this invention, the synthetic zeolites of the .types
available in commerce are generally more preferr_ed. .
In general terms, traditional zeolites . couiprise an
g aluminate/silicate framework, with associated ‘cations, M,
providing overall electrical neutral'ity.'_' Empirically, the zeolite
15 . framework can be represented as
_ o x Al10, . y §i0,
and the electrical neutral zeolite as
 x/nM.xXAW0, .ySi0, . ZH0
wherein: x and y are each integers, M is a cation and n is the
20 charge on the cation. As noted by the empirical fgrinu'la. zeolites
" may also comprise waters of hydration (z H,0). Reference to the
" literature will {llustrate that M can be a wide variety of
cations, e.g., Na*, K+, NH,*, alkylammonium, heavy metals and the
like. The practice of the present invention does not require any
25 particular selection of cation; ac'cordingly} sodium  fon s
convenient and preferred. _ . -

It is to be understood that a first class of preferred
zeolites used herein has entire'ly different ratios of $i0,/A10,
than the zeolites disclosed in U.S. Patents 4,795,482 and
4,826,497. Stated otherwise, the ratio of integers x and y in

10

30 this first class of zeolites is such that the zeolites are
typically characterized as “intermediate" si'licite/a‘luminaté j
zeolites, whereas those of U.S. 4,795,482 and 4,826,497 are "high"
silicate/aluminate zeolites. - |

35 While not intending to be limited by theory, it appears that

the silicate/aluminate ratios of the "intermediate®” zeolites used
in the practice of this invention res_ult. in several advantages
" over the "high" zeolites. First, the intermediate zeolites have a
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. the odor-controllin

materials, topsheets, diaper and catanenial designs, and the Iike,

are | |sted in the Detailed Description and Exanples, hereinaf

Al docunenWOMAMR n this specification are incorporated heir’glbn 556/00690
r ef erence. SUWMMARY OF THE | NVENTI ON

The present invention enconpasses a conposition of matter, '

conprising a cohesive mxture of ~an absorbent gelling material, a

wat er-sol uble or water-dispersible binder g material and a 25

wat er -i nsol ubl e odor-controlling agent. Tﬁe odor-control |l ing

agent typically congy hﬁP%aﬂS&%&efortﬂﬁﬂejﬁﬁ/% Rdoreitali thé ﬁ1Bﬁ ZdoMfles. This

commos o, (o ey et e e S fon, 1

total weight of theirtienmédipte tzeol Hes)hde a 'Iarger snfiste adreao {7R0:BO0 owtyg)
herein are those whglfi jnkhgj %BP&'&E (ca. 4009ﬁh}§)n9 'Tﬁisert*e%mtss e laioré €d

fromacrylate and st ac absor bent Jmaterials. The
absor bent gelsl i ng n%ﬁafréFP%ﬂ &éﬂr adsorptiyityy Ghpdi !%93 CeF?ﬂISOSPE’oF“ the
saccharidi c nateri adlternative, allowsTHessrzdaditedtdibedasedetoerddsbed e rgiven

conprise a menber Sguount &f!diok £d mﬂfﬂ tthe ﬁ%&ﬁf@'ﬂo”‘&sc’fa pear to be
hydr oxypropyl cellul oses hydr oxyet h ose gel r OX rret hyl

cel | ul oses, d er r jomephat, more tolergnt o styrent éﬂéjcﬁ?ﬁ‘llf'o!'%
mal t odextrin, and nédoruadserbingrespacity in the Hresenzetofpwaterr.r ed bi nder

materials CO”B” se the ﬁleassin%rﬂw{ﬁ“y "zeolftes used in this invention are
characterized by Si0,/A10, molar ratios of less than about 10.
Typically, the molar ratio of S10,/A10, will range from about 2 to

about 10. , _
. The synthesis of intermediate zeolites forms no part of the
15 present invention since various syntheses are known in the exten-

sive zeolite literature. The following is given simp'ly by way of
{1lustration, and not limitation, of a synthetic procedure.

While different starting materials can yield zeolites, the

same zeolite can be made from different reactants. Some reactant
20 variables infiuencing the structure and composition of ‘the final
zeolite are:

- the identity, ratio and order of addition of the reactants;

- the strength of the base;

- the temperature (ambient to ca. 100°C);

25 ' - mechanical agitation such as stirring; and

- the gelation time (1 hour to days).

Once the desired gelation is achieved, the gel 1s transferred
to a teflon or stainless steel container and placed in an
autoclave. Crystal formation begins as the gel is subjected to

30 constant or variable 'temperatnre at autogeneous pressure for an
indefinite time. There are basically 3 recognized phases during
transformation of the gel to crystals. The phases are (1)
induction or nucleation (first ‘crystal appears); (2) crystal

. growth; and (3') phase transformation. Some factors influencing

35 the rate at which crystals form and grow are the temperature, pH,
add‘ltion of seed crystals or templating materials for structure
directing, stirring and centrifugation.
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pr-opyl cellul oses. O her bi 'nder's useful herein include gelatins,

gum acaci a, rivatives, and the |like, which are readi Il;h. %0
di spersi bl e ‘?h%r\hgﬁgggeor body fl uids. : Preferred part | cu1 3?6
odor-controlling agents wused herein 5 conprise a nenber selected

from the group consisting- of : internediate. Sierr]/AO[err] -
zeolites, - high SlCIerr]/AIO[err] zeoli'tes, ' activated -carbon,

and m xtures thereof. Typi cal com)om tions to this invention
are in the form.of particles having an average size, by sieve

anal ysi.s, greater than After phase transformation, the slurry is removed from the
autoclave and filtered. The crystals are washed and dried at ca.
IOD‘C'.‘ Further modifications are possible if so desired.
Post-Synthesis Modificatijons _

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

Na-zeolite + NH,C1 - NH,-zeolite
or .
‘Na-zeolite + HC1 ~ H-zeolite
imparting unique adsorptive forces and modifying the pore size of,
for example, an A, X or Y zeolite. Additionally, stabilization of
- traditional zeolites is possible. For example, a typical method
of synthesizing an ultrastable zeolite Y (USY) such as "VALFOR
- CP300-56" is as follows:
Na¥ + NH,* or NH* exchange -+ NH,NaY + calcine {650-800°C) - USY
Several post-synthesis modification methods exist for making-
_ special zeolites. The methods include (1) pore modification; (2)
20 surface uodifi;ation; and (3) structural change. The first two
methods consist of adsorbing species by chemical vapor deposition
inside or on the zeolite. - Pore modifiers such as SiH, and 8H, and
surface modifiers such as S1(0CH,),, SiC1,, TiCl, and SeCl, have -
. been- used to iapart new unique properties to the zeolite. The
25 - most frequently used structural. change method is to remove alumina
from the main frameuork (i.e., de-aluminate). De-alumination can -
be performed by one of several routes such as (1) acid Tleaching;
(2) steam (700-900°C); or (3) treatment with SiCl, at cold
temperatures. An example of de-alumination is: :
30 Zeolite Y + H,EDTA -« de-aluminated Zeolite Y
The following references further illustrate the synthesis of
intermediate zeolites of the type employed herein: Lok, B. M.,
Cannan, T. R., and Messina, C. A., "The Role of Organic Holecu‘lés_
in Molecular Sieve Synthesis" Zeolites 3, 282-291 (1983);'_ Barrer,
R. M. "Zeolites and Their Synthesis" Zeolites ], 130-140 (1981);
- ZEOLITES FOR THE NINETIES, Proceedings of the 8th International
Zeolite Conference, Eds. P. A. Jacobs and R. A. van Santen (1989)
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210 about 100 microns. ~ Preferably, such conpositions éorrpri se at
| east 20% by wei ght, nore preferabl y at |east 30% of said /US91/00690
odor - cont roWﬂSHd%& - Anot her useful conposit |l(’)(r:1r her ei n

conpri ses coated aggregat es of the aforesaid zeolites (1-15 m.cron
si-ze), absorbent gelling 15 material (typically 10-100 m cron size) and
bi.nder, the overall - size'of the final aggregated particles being at
| east 50 m crons ' (typically 100-75Q pjcrons). Such aggregated-
particles allow the manuf acturer .to conveniently use zeolites with

abtsorlbent ggl ling pages 1191§teeraﬁ Mbtemtti STEVES\e Aagnm&?t UtSﬁ' Ofmbssu;sbent
articles referr C iLtio ing to this invention
conprises y- (ﬂj‘%g\eve L?r‘ow v?’b?%ﬁ articles, said -
particles having =~ A widei mieby ofi eiﬂéemdii}gl geoljitest suitable farowse200
mcrons, said hereifdhbd Q:bﬁier‘é%‘ﬂ&' gvdidable from comerciiﬁ)su@blie?asﬁucﬂ()%

(preferadly at | east miibedibtCbii husigia. such mtertarPiH Kot Gidr
activated carbon vacieusccoommevtialngndagrades namesndsuch as VALFOR CP 301-68,

m xtures thereof; yaror 300-63, ( PVALFOR! e@¥B0048% tind WeyALFOR Of 3601580S OpRpNt
gelling material;

O Lt 2 B Sper i oPa AR AR s cor1on serigs (ithos i Bardfied.

enconpasses absor besitnoted wbove)cef izeolttes from Conteka.

10 A second type of odor-controlling agent which can be employed
in the practice of this invention c_omprises the "high ratio_
zeolites. Such materials include, for example, the well-known
"molecular sieve" zeolites of the ZSM, beta zeolite, etc., 'tybe
(generally in the 1-10 micron particle size range) and the zeolite

15 materials marketed under the trade name ABSCENTS 'by the Union
Carbide Corporation and UOP, and which are typically available as
a white powder in the 3-5 micron particle size range (see:
ABSCENTS, A New Approéch for Odor Control by A. J. Gioffre,

_ copyright 1988 by the Union Carbide Corporation). Such materials

20 are preferred over the “intermediate® ‘zeolites when control of
odors associated with sulfur compounds, e.g., thiols, mercaptans,
as well as some control of amine odors, is desired.

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

28 Gioffre and Marcus. In genera’l these molecular sieve
odor-contro‘lling agents appear to function by entrapping by
chemical adsorption odoriferous substances within their molecular
lattice structures. Whatever their mode .of action, these
odor-contt_'o‘l‘lihg agents .can be characterized by their physical

30 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 tetrahedral oxide units are S$i0, tetrahedra and which
have a sorptive capacity for water at 25°C and 4.6 of less than 10

35 weight percent. In the case of aluminosilicate molecular sieves,
those "high " ratfo" zeolite odor-controlling agents have a
framework SiO,/MO, molar ratio of from about 35 to infinity, and
preferably from 200 to 500. Such siliceous molecular sieves ha.e
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f-orm' of diapers, catanenials, or pantiliners conprising the

af oresai d conpositions. Typi cal |y, such absorbent

conpri se a WOMH®2dnal 35 vat er - per neabl e topsheet, a P&Ibg&t’m
vat er - i nper meabl e backsheet, and an absorbent -core, said core
conprising a cohesive mixture in the formof particles or
aggregates, as noted above, said partieles or

- 6- aggregates having a size, by si eve anal ysis, preferably greater
t han about 200 m crons, said particles conpri él ng: (a) at

| east 20% (preferaby )ﬁo?é dhmhr?ﬂ%t h¥a§§$59§‘hn§%r§%s, preferably at least 6.2
B o o ccehlghEinsr S ERRFAPTY A5 Goohioh SapAet5 for vater vapo at
25°C and a water vapor pressure (p/p_,) of 4.6 is less than 6
- weight percent. As stated by Gioffre and Marcus, the efficacy of
5 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 formation. In fact,
at least a major proportioﬁ, usually substantially all, of this
original water of hydration is removed in the process of removing
" 10 any pore-blocking templating agent which may be present in the
adsorbent. Calcination effectively removes any.organic moieties.
Also, water washing, leaching or washing with a caustic or dilute
mineral acid solution is advantagebusly utilized to remove
extraneous synthesis reactants from the pore system. Lowering of
15 the alkali metal content, particularly the nonzeolitic, i.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 siliceous
molecular sieves inc'lude the microporous crystalline aluminosili- -
20 cates, j.e., the z_eo'Htic molecular sieves as well as the
so-called silica polymorphs. With respect to the latter compos -
tions, their crystal lattices are ideally formed entirely.of Si0,
tetrahedral units, but the as-synthesized forms commonly contain
" at least trace amounts of aluminum derived from aluminum 1;upuri-_
25 ties in the synthesis reagents. The a’luminos"lli_cate molecular
sieves comprise the 1large class of well-known crystalline
zeolites. These high-silica molecular sieves are either commer-
cially available or are prepared by methods well-known in the art,
| involving direct hydrothermal synthesis or involving certain types
30 - of crysta'l lattice dealuminations. A comprehensive review article
by E. M. Flanigen ¢oncerning both 'high" Si/A1 zeolites and silica
~ molecular sieves is pub'l'lshed-in *Proc. 5th Int.'Conf._- Zeo'lites,
Naples, 1980", L. V. C. Rees, ed., Heyden, London, pp. 760-780.
It is to be understood that all such materials are referred to
35 herein simply as "zeolites", for convenience.
"With respect to the foregoing ABSCENTS odor-controlling
agents, it is important that their pore system be open' so that the
internal cavities of the crystals be accessible to the odor
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m-xt ures thereof; _ (b) at least 40% by wei ght of an absor bent

- gel'ling materi al; and ' (c) a wat gesrg r
wat er - di sperwOA202hder materi al . As is well-known, the cg#ewggﬁg
al.so contain auxiliary fibrous absorbents such as wood pulp, and
the like. The aforesaid particles can be dispersed throughout a
matrix of .said auxiliary . absorbent, in known fashion.

The invention al so enconpasses a process for affixing 15. particul ate
odor-controlling agents to parti cI es of = Bhsorbent gel i ng

materials, conprisi ﬁzgleggi]%sami bg@[ SOEPE% g%‘lb#i'ﬂgsﬂicates liﬂcﬁ

conpri sing contacti ‘abs saird
odor-control ling aBgelumgrphisnpredused wsegenbé’geovrgaaw templatipg e‘r‘mﬁoFm asor

wat er - di spersi bl e btéglaalkRamidnilm S8h¢] PHOCERS Aéessarybetay remsve edhdrge i n
the presence of wat ﬁé‘l&ngt&fvgﬁ%@ve%ﬁyanrqugy %cl’luded t&ﬁgﬂt@ﬁf%&tﬁ?ia@la”' ed

out in a fluidized (%
rati os herei 5? re bgrder ¢t permit 3d$°flml'@ss°fottﬂerm’%"e mpleeylesed. In “such
I

DETAI LFID DES ) PTI Ohembival process aifdllﬁa'leﬁﬁﬂﬂﬁthé | Yo vEIN G f niiorgalel cf Gébris, the
Com i ot eoPrEe) e oPORRYgEL, &4 YIS R 5o o
materials (" AG\/I s' )atmgpm;gera jportion of the water of hydration is reacquired, but
this does not affect the characteristics of the molecular sieves
which are preferred for the practice _of the present inventwn,
i.e., the molecular sieves can be employed in either a hydrated or
dehydrated state, but, in general, the dehydrated state  is
preferred. In the case of most of the dealumination procedures
_ referred to above, the original water of dehydration is also
15 removed, and can similarly be replaced, if desired, for the
practice of the -invention.

More specifically, Gioffre and Marcus disc‘iose that the class
of their disclosed medium to large pore siliceous molecular
sieves, fronm which the original, as-synthesized water of hydration

- has been substantially 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/po) of 4.6, function in an extraordinary nanner'wi_th
respect to odor elimination. Many of the synthetic zeolites
prepared using organic templ_ating agents are readily preparéd in a
highly siliceous form - some even from reaction mixtures which
have no intentionally added aluminum. These zeolites are markedly
organophilic 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 on‘ly a few. According to these authors, the silica molecular
sieves known as silicalite 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, respectively.
To the extent the aforesaid siliceous sieves are synthesized to
have Si0,/A10, ratios greater than 35, they are frequently _
suitable for use in the présent articles without any additional .

treatment to increase their degree of hydrophobicity. Molecular
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-mpre fully hereinafter. : The arti cI es which enploy said -

zeolitic/ AGM odor-control 30 - t echnol ogy di scl osed herein
prepared usiWQ UMY t uent s that are othérw se very we @Eﬁgb\lmmﬁgg
cdrrent conmmercial practice, and reference can be nade to the

. various patents nentioned herein. and to the general sanitary
products -patent literature and trade - ~ catalogues for such itens.
Lfkewi se, nethods and apparatus for 35 g“ senbl i ng di sposabl e di apers,
cat aneni al s, bandages, and the Iike e“known from patents and

CO0unory o7 bt ors Bifies e cange, M40 QR RY' SpLTE0S ke
wel | -known, the fodeqj\md,dﬁgh Si/At and/or degree of hydrophobicity ratios can be
subjected to dealumination techniques, fluorine treatments and the
1ike, which result . in organophilic zeolite products. High-
5 temperature - steaming  procedures for treating zeolite Y which
result in hydrophobic product forms 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 more recently
reported procedure applicable to the manufacture of "high" zeolite
10 species generally, involves de_al_umination and the substitution of
silicon 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 hal ide compound treatments for zeolites to
increase ' their hydruphobiciiy' are disclosed in U.S. Patents
15 4,569,833 and 4,297,335. Steam-treated zeolite Y, prepared per
U.S. Patent 4, 331 694, and denominated "LZ-IO", ds a particularly
-useful odor-contro‘lling agent.
Various other modified zeolite-type materials, such as the
manganese-alumi num-phdsphorus-sﬂ icon-oxide molecular sieves
oo  described in U.S. Patent 4,793,833, Lok. et al, assigned to UOP,
: can be used herein. See also U.S. Patents 4,604,110; 4,437,429;
and 4,648,977, for other zeolitic odor-controlling compositions.
Mixtures of zeolites, especia‘l]y mixtures of the
aforementioned "intermediate™ and “high® $10,/A10, zeolites, can
25 also_be used in the practice of this 'hwention, according to the
desires of the formulator. - '
I1. Absorbent Gelling Material - As is well-known from
‘recent commercial practice, absorbent ge'lling‘na'teria'ls (sometimes -
- referred to as “super-sorbers") are becoming broadly used in
30 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., with urine, blood, and the
Yike). One highly pref‘erred type of hydrogel-forming, absorbent
gelling material is based on polyacids, especially polyacrylic -
a5 acid. Hydrogel -form'ing polymeric materials _nf this type are those
which, upon contact with fluids (1.e., 1iquids) such as water or
body fluids, imbibe such fluids and thereby form hydrogels. In
this mariner, fluid discharged into the absorbent structures herein
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-7/- may be nentioned by way of exanple. It is to be understood that
the present invention resides in the novel assenbl age of suchg, ' ,
or their eqWO/e/EM28 into the odor-controlling absorbent PC””%%"PF%‘[@
and structures disclosed herein, rather than in the 5 constituents per
se. The articles which enploy said zeolitic/AGM odor-control
technol ogy di scl osed herein can be prepared using constituents t hat
are otherwi se very well-known in current conmercial practice, and
reference can be nade to the various patent'slﬁre‘ntion_ed her ei n o and to

t he general sanitary products t 4 eratyre e C . ogues
for such itens. S b|8t éﬁé'?‘t'% SQ‘FIQ;@SWWJS% }2@&#}@&' a%%oggﬁ%tengéﬁl'%re"
i nterposed bet weermaterials owtlegenerally cogprise substpaidplibesfater-inselubiec,
net hods 'flnd 'b-apgarsaw&wf Ctrrﬁsﬁs_ﬁm|,i Nartially ndutradssdd, e hydepgelsforming
cataneni al §, banda nd. t i AL 0 and. ¢
engi neering liter ag’ﬁj@é“ gater?a‘lls We%?? ?} 9 ﬁ@°§%‘%‘$§t‘ﬁ‘ﬁ§htn?‘s’&3§§'&t‘§%' {L(hééd"
assenbly of sat anerfiontaining monomersspokaispeh daterdals. the pojymerice compogent

vel lb knO\cfi\ﬂ t hedfO'hflo%dWrom unsatuf@tedD CaciB dontaindnd yondnero imagxcompkfse the i
Lo e e ot o2 e oepysahi¥oef 5, bE SERbis S WGP gk U A
odor-control i ng amedetsestsuch as starch or cellulose. Acrylic acid graf_ted starch
' materials are of this latter type. Thus the preferred absorbent
10 gelling materials include hydrolyzed acrylonitrile grafted starch,
acrylic acid grafted starch, polyacrylates, maleic anhydride-based
copolymer:s and combinations thereof. Especially preferred
absorbent gelling materials are the polyacrylates and acrylic acid
grafted starch. |
15 Whatever -the mature of the polymer components of the pre- .
ferred absorbent gelling materials, such materials will in general
be slightly. cross-1inked. Crosslinking serves to render these
preferred hydrdge‘l -forming absorbent materials substantially
water-insoluble, and cross-linking also in part determines the gel
20 volume and extractable polymer characteristics 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
~ polymerizable double bond and at least one functional group
25 reactive with the acid-containing monomer material; (3) compounds
 having at least two functional groups reactive with the acid-con-
taining monomer material; and (4) p_o'lyva'l'ent'metal compounds which
can form {onic cross-linkages. Cross-linking agents of the
foregoing types are described in greater detail in Masuda et al;
30 U.S. Patent 4,076,663; Issued February 28, 1978. Preferred cross-
linking agents are the di- or polyesters of unsaturated mono-or .
.polycarboxy’l 1;‘ acids with polyols, the bisacrylamides and the
di-or triallyl amines. ‘Especfally preferred cross-1inking agents -
are N,N’-methylenebisacrylamide, trimethy‘lo‘l' propane triacrylate
35 ‘and triallyl amine. The cross-linking agent will generally
'-cou'lprise from about 0.001 mole percent to 5 mole percent of the
preferred materials. More preferably, the cross-linking agent

(7))
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materials and structures disclosed herein, rather than in the

‘constituents per se. g Zeollte Gdor - Control I'i ng

manuf act ur e WO 91/12029 7ol jte materials of the type used in t?ﬁpr%%{‘;ﬁggo of
this 25 invention is well-known, and reference can made to

t he volum nous literature for typical synthetic procedures.

In order to assist the formulator and user of the conposi tions,
articles and nethods of this invention (but -ngg -by.. way, of
limtation), attention is directed to the synthetic 30 pr ocedur es
described in the f oHﬁbWaogprriséefmcabdtﬂxOsQl mZEOpeTeéent to 3 maYermersers, ofACS
Synposi um Seri es 39§ m@eﬁiﬂermg dtedbherein. Robson (1989)

pages 2-7; ZEOLITE l\/[]_E Skt :
by D. W Breck, John W ITBS 8?'561%%"3 197&§‘u9§g§"es cross- ‘““?% gbb‘ﬁ %i@r}g'ﬂ‘“&nd
348-352; MODERN APPab¥beNGeTFingOnEIAMiATs will gensraNF BECwplemd M. their

Di ssertati onM gf fS: %n‘lﬁ‘ﬁ %‘éhtraﬁji & fbhf"h For purp 98949::1'7%%' hekdif, f &l
uni versi t.y _ rofil mat erqtalesr na%' 83ns1deregnpartia‘ny %eutra’li%d uhgna at p‘ag]sets Zg 8.
mole percent, and preferably at least 50 mole percent of monomers
used to form the polymer are acid group-containing monomers which
have - been neutralized with a salt-forming cation. Suitable
10 - salt-forming cations include alkali metal, ammonium, substituted
ammonium and amines. This percentage of the total monomers
utilized which are neutralized acid group-containing monomers is
referred to as the *degree of neutralization.® Typically, commer-
cial absorbent gelling materials have a degree of neutralization
15 somewhat less than 90%. o i |
The prefer!'e,d. 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
. quantified by referencing the "gel volume" of said absorbent
20 gelling materials. Gel volume can b‘e' defined in terms of the
amount of synthetic urine absorbed by any given absorbent gelling
agent buffer and is specified as grams of synthetié urine per gram
of gelling agent. _ '
Gel volume in synthetic urine (see Brandt, et al, below) can
25" 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 maintained at ambient
" temperature under gentle stirring for about 1 hour so that
swelling equilibrium s attained. . The gel volume (grams of
30 synthetic urine. per gram of absorbent gelling material) is then
calculated from the weight fraction of the gelling agent in 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
35 ' ~ will have a gel vo'lmng 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. -
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-8- "It is to be understood that the zeolites used herein are

not fo1l i brous type, e.g., various Mordenites antpSHRoet 0660
WPttty

zeolites, ese nmay cause asbestos-type safety issues.

Accordingly, the term "zeolite" as used herein. is intended to 5

enconpass only the nonfibrous zeolites. Mreover, it is preferred

that the zeolites used herein be substantially hydrophobic, since

tthey generally nust function to adsorb odorsifin the presence of

body fluids when used in the %rticles and processes, di scl ose
I

d _
herein.. Wile sone APRIEF o TRILUSECOf: | most, highly preferred,cabsgrbent
obj ectives of thisgefhiegtmateridlise rejateettoc theoléveds off extractatyles polymer

avail abl e in Co'mﬁ%r%ﬁﬂ@%talih#mr Babdrih Pl CExtractable polymer' Fevels
gener al terns, _trigltlona z

olites . conpris ~an
21 urr nat ef si | i cat e€3 PanfetERIned By £ontacting, o amele of iPspEerreq absorbent
providing ovgral | gélddngi matemielit néitht ya Epmlihettal uyinet hsolatdbn t for the

framework can be rgisesMIaPdpétiod of time (e.g., at least 16 hours) which is
.needed to reach extraction equilibrium, by then filtering the
formed hydrogel from the supernatant liquid, and finally by then
' determining the polymer content of the filtrate. The particular
10 procedure used to determine extractable polymer content of the
preferred absorbent gelling agent buffers herein is set forth in
Brandt, Goldman and Inglin; U.S. Patent 4,65_4,03'9; Issued March
31, 1987, Reissue 32,649. The absorbent gelling materials which
are especially useful in the absorbent articles herein are those
15 which have an equilibrium extractables content in synthetic urine
of no more than about 17%, preferably no more than about 10% by
weight of the absorbent gelling material.
The absorbent gelling materials hereinbefore described are
typically used in the form of discrete particles. Such absorbent
20 . gelling materials can be of_any desired shape, e.g., spherica'l or
semi-spherical, cubic, rod-1iké polyhedral, etc. Shapes having a
large greatest dimension/smallest dimension ratio, like needles
and flakes, are also contemplated for use herein. Agglomerates of
.absorbent gelling material particles may also be used.

95’ " The size of the abéorbent 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 Targer than about 2 m may
also cause a fee]irig of grittiness in the absorbent article, which

30 is undesirable from a consumer aesthetics standpoint. Further-
more, rate of fluid absorption can be affected by particle size.
Larger particles have véry auch reduced rates of absorption.
Preferred for use herein are absorbent gelling material particles
substantially a1l of which have a particle size of from about 30

35 microns to about 2 mm. "Particle Size" as used herein means the
weighted average of the smallest dimension of the individual
particles. ' '
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X_Alqerr] .y Sigerr] - . and the electrical neutral zeolite as’

xIn M. err} zgy SiJerr] . z Herr]0 - wher ei n:" X peifUS91260890
each int eger 12029 . ation and n is the 20 charge on the cation. As
no{ed by the errpl rical fornula, zeolites may al so conprise -waters
of "hydration (z Herr]0). Reference to the literature wll '
illustrate that M can be a wide variety of cations, e.g., Na+, K+,
NH err] +, al kyl anmoni um heavy netals and the 18 - i ke. The practice of
the present invention does not require any 25 particular selection

of cation; accordingly]The sasguntnofi @hsorbent gelling materdal cparticles used in
preferred. absorbént Tobd: W1 luﬂﬂﬁnat%n iﬂ@ﬂeg’reﬁ' 66 labSrbofit Cﬁapacny

S Oler i A operry - destre, nal' T CoheF Ty Goubiiod ofrom, 8L #Eigcek by
4,795, 482 and 30 weighg 2@, 4b¢ abs@tbent ovehaone Sypicaidy rfromabont i 5% egedds x
o Lal Ty cnch act by Ol SF, Mantii . L5, iy B R 0166 e
Bl TEes wibreas those. Mo atsorbesb Bt nurent &l gaE/Tes dranks e used 1
silicate/al unminate zthe icores 66 the absorbent\rartéctest hersiapdsuch tawrbs ¢dnribeed
by theory, it appe,ar?ré,ﬁ?&d by any tphﬁce%k' 'di‘atfe(cﬁn%n%? aH'&ﬁin rahemab
! nterm_edl ate® zeol | ﬁ\g a combination o t?'r aﬂblegse glId t1: ¢|as eI'IWn materia1.
result in several adf%FArad 9 g
o 10 particles. For example, web cores can be formed by air-laying a
substantially dry mixture of hydrophilic fibers and absorbent
gelling “material particles and, if desired or necessary, by
densifying the resulting web. Such a procedure is described more
- fully in Weisman and Goldman; U.S. Patent 4,610,678; Issued
15 September 9, 1986. As findicated in this U.S. Patent 4,610,678','
the air-laid webs formed by such a procedure will preferably
comprise substantially unbonded fibers and will preferab'ly have a
moisture content of 10% or less.:
The density of the absorbent cores which comprise webs of
20 hydrophﬂic 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/cm®, and more
25 preferably within the range of from about 0.09 to about 0.22
g/cm3.  Typically the basis ue'lght of the absorbent cores herein
can range from about 0.02 to 0.12 g/cmz
. Density values for cores of this type can be calculated from
basis weight and caliper. Caliper is measured under a confining
30 pressure of 0.137 psi (0.94 kPa). Density and basis weight values
include the weight of the absorbent gelling materials and the
odor-control material. Density of the cores herein need not be
uniform thronghout the core. Within the density ranges. here-.
inbefore set forth, the cores can contain regions or zones of
35 relatively higher or re'lative'ly Tower density.
111. Binders - The binder materials emp'loyed in the practice
of this invention are conventional materials well-known in
 commerce under various trade names such as GELFOAM, PURAGEL,
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over the "high" zeolites. First, the i.ntermedi ate zeolites have a

-9- “}qﬁl} gapacity for am ne-type odors than the hi ghCERIS91106690
Thi s S ﬁ%ortant to controlling urine-and nmenses odors. Second,
t he internedi ate zeolites have a | arger surface area (700-800
nMerr]/qg) - than the high zeolites (ca. 400 nferr]/g). This results
inh nore 5 efficient odor adsorptivity, on a w./wt. basis; or,:
i'n the alternative, allows |ess zeol b%e to be used to adsorb a

gi ven anount of odor. Third, the intérnediate zeolites appear to
be somewhaty AYEAR , ¢ RALTREN ardd® METHOBEL SaidChabie" Rimds "Bé fagChedtiBhdd

here by way of example, and not by way of limitation. In general,
the binders herein are soluble or dispersible in water or body
fluids such as blood, urine, and the like. Chemically, such
binder materials comprise various starch, cellulose, modified
starch, modified cellulose, gum acacia/gum arabic, soluble
gelatin, etc. materials. Methylcellulose (e.g., METHOCEL A15-LV)
and hydroxypropylcellulose (e.g., METHOCEL 5E) are typical of the
preferred binders used herein. Typically, the binder will
10 comprise at least about 1%, preferably 3%-20%, by weight of the
final particles or aggregates. produced herein. In general, about
6% (wt.) of the binder is sufficient to provide the desired high
-loading levels of zeolite with the AGM, without substantially
interfering with the properties of either the zeolite or the AGM,
15 yet with the production of a final product which is substantially
nondusting nndgr ordinary handling conditions. A process for
using the binders to prepare the particles of this invention 1is
described hereinafter. Similar procedures can be used to prepare
aggregates, usi'ng AGM "fines”, which can be a substantial economic.
20 advantage. _
IV. Additional Absorbents - Typically, finished absorbent
articles will contain additional fibrous absorbent material such
" as cotton fluff, cellulose pulp, chemithermomechanical pulp, and
. the 1ike, well-known in commercial practice.
' 25 - .N.  Eront-Face Materjal - The finished articles herein will
typically be provided with a fluid-receiving facing material. The
front-face (or, "topsheet") material used herein is preferably a
*nonstaining” hydrophobic, fluid-permeable sheet. "Hydrophobic |
sheet materials of the type typically employed in the practice of
this invention can be prepared by methods well-described in the

30 pat_ént literature. For example, 'accordihg to the. process of U.S.
Patent 4,324,246, Mullane 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 which the thermoplastic material can be formed or

35
- 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 is
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ador - adsor bi ng capacity in the p-resence’ of water. 10 . . The
"internedi ate" zeolites used in thi's invention are PCT/US91/00690
characteriz!;‘ﬂ)’b‘/ azae[rr]/Al O[err] nolar ratios of |ess than about 10.
Typically, the nmolar ratio of Sierr]/AlO[err] will range fromabout 2 to
about 10. The synthesis of internediate zeolites forns no part
of the 15 present invention since various syntheses are known in the
exten- - : sive zeolite literature.  The_f,gllowing is given sinply by
way of ' illustration, and not limtation, of a synthetic procedure.

‘Wiile different stagldrBgabTht @hi %bsrmedyuﬂled ni’é%ﬁ' iscPéen (KE¥in the _désived
zeolite .can be made fr mdlfferenigreac nts gg reac ant

vari abl es i nfl uenci HFtHE St PIFEE AN G" o‘f?ﬂ&quf h‘éacluf"ﬂafs used to
zeolite are: draw the -heated filtnmpainstrthe; c&ounogosmpn,ofthambyt fomiog

the reactants; ' ' ¢he film intol RRe SidsSREH Ipatternh@nBaRiing the desired Moléhe
t-enper at ure (anbl ent to C agltat{on

such as stirsing; WhiTe Ehe Val“"%"hbs gbiy: P%Wgt?ﬂ?é?e“i‘ﬂo' ca% Yo 3 I

Once the desired gedfathobnausiachissaécqverhﬁtegéﬂm S Thaathgteliredet perforaten a
teflon or stainl essygt ¢y Cﬂnfaabsl&reranebr%wm g‘tanthe patterndgh®CLR¥Cof
Crystal formation be |ns as,t S ecte constant or
vari abl e terrperatur%p f“"&ﬁtybéﬁ%%ﬁgu‘{ﬁ'ﬂ 'é' for an

Fluid-permeable sheets prepared in the manner of the Mullane

10 et al patent are conveniently referred to as "formed films". The
caliper of such films is important since, if the caliper is too
great, liquid may accumulate in the apertures and not readily pass
therethrough. For the manufacture of absorbent articles such as
diapers, catamenials, {incontinence articles, and the like, the

15 . 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
resilient, 3-dimensional web exhibiting a fiber-1ike appearance
and tactile impression, comprising a fluid-impervious plastic

20 material, with said web having a mu]tipHcity of apertures, the
apertures being defined by a multiplicity of intersecting fiber-
like elements, all as disclosed in 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.

25 polyethylene, polypropylene, PVC, and the 1ike, and are well-known
for use in absorbent products such as catamenidls, and the like.

Yet another type of sheet material useful herein is described
in U.S. Patent 3,929, 135, Thompson, December 30, 1975, and
consists of hydrophobic ponmer films having holes which are in

30' the form of tapered capi‘l]aries. These “tapered capillary" sheets

~are also known for use in absorbent articles, including adult
incontinence articles. They may be prepared from various hydro- -
phobic polymers, as mentioned hereinabove; typicﬂl,y, “low density
. polyethy'lene having ‘thickness of from O. 0025 ‘to 0.0051 cm is

35 emp‘loyed

: Reference to U.S. Patent 3,929,135 can be made in order to
further visualize tapered capillary sheets. In use, the apices of

the capillaries in such tapered capillary topsheets are in contact
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Jndeflnlte time. There are basically 3 recognlzed phases during
transformation .  of the gel to crystals. The phases arepcﬁﬁhwummwn

i nducti on WO P49 i on (first crystal appears); (2) crystal .

growth; and (3) phase transformation. Sonme factors influencing 35 t he
rate at which crystals formand grow are the tenperature, pH,

addition of seed crystals or tenplating naterlals for structure

tdirecting, stirring and centrifugation. 1-

thé0 o - aut chvéfivfb\f gﬁé ‘?"‘]ﬁr‘%m{%@eﬁ tés al Ié'”aérgé Wasﬁt)!"d!I r§}1.g'e'g'r2 %"g%eg{ o
ca. ' 100[ eredpdl1anies ane Abdthe ferm Ofsa afruspomsphl & gonicy) dusfaces.
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, is within the term "tapered capillary";
circular tapered capjilarie&. howeﬁer, are used in this
description fbr'convenience. It is also to be understood that the
tapered capillaries can be asymmetric (i.e., the angle of taper on
one side can be different from that on another side) and that the
10 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 is 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 in topsheets according to the
15 _practicé of this invention is from about 10° to about 60°.

Base opening dimension of the capillaries is defined as the
maximum open measurement in the plane of topsheet at said tapered
‘capillary. Apex opening dimension is defined as the maximum open

_ measurement in the apex of said tapered capillary, which apex is

20 ~ 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 dimensions are, respectively, the base diameter and

the apex diameter. Base diameter and apex diameter are herein-

. after used {nterchangeably with, respectiveiy, base opéning
25 dimension and apex opening dimension. :

- The tapered capillary apex diameter is a diameter uhich will
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 centiwmeter), preferably

" from about 0.005 to about 0.020 inch (0.013 to 0.051 centimeter).

3 The tapered capillary base diameter is 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 exhibit

35 pleasing, clothlike, non-waxy attributes when the base diameter is

within the range from about 0.006 to about 0.250 inch (0.015 to
0.635 centimeter). Preferably, the base diameter should be within
the range of from about 0.030 to about 0.060 inch (0.076 to 0.152
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Post - Synthesis Modifications 5 Some post - sy~nt hesi s modifications

are a nmeans of OP]&@&J“ ng - ‘other traditional zeolites. plEYruU$9IZ6089EE,
counter i onsWV exchanged such as: :
‘Na-zeolite + NH[err]CI -> NH err]-zeolite or 10

Na-zeolite + HO -> Hzeolite ~lL.mparting unique adsorptive forces
and nodifying the pore size of, , - for exanple, an A, X or Y zeolite.
Addi'tionally, stabilization of tradj bthonal zeolites is possible.
For exanple, a typical nethod of synt esizing an ultrastable

zeolite Y (USY) SUCJEth!imetVﬁ)-.FG?hﬁsecond CrRPiad"is ithaiSthe| dapiblary base

Ly e o oo angf 8 95 7 MAGH (M5 SR EliEdd YO eREdTED £ >

usy Synt hes tes
post - synt hesi s nodi brigdae iasnosseahdaastetne capbilaniki Fijs criterionsjesptistied

zeolites. -The nethgghé Rgbwed @iehlidhar formdsiposaisilel diapers’an@ BanitarySitehsce .
modi fication; and (3) u%se'fé@ Jnag&e ta\})-gpgdfééﬁtnilﬁo is deflnedm%{: gliee or

-consi st of adsorbing sp e em cal
on the zeolite. Por@&iskaener betmsersd;bh outergost etrurfacenaf the etloﬁfhe&ﬁd(i e., that

% ug ace rmﬂl fiers Ssiﬁhaﬁsvﬁdlq}ﬂhﬁﬁﬁ torvacts the Gk rof] theTuﬁlr{)eirrd tﬁ’é‘ﬁﬂex
ceol e The o5 of 18- EabelREabfyafe, TolY etdiel SePERRES  dEhend o,
renove al um na apex diameter, base diameter, and angle of taper which have _been

10 selected as hereinbefore described. The height of the tapered
capillary should provide a structure with a minimum tendency to
collapse in use. The characteristics of. the material of con-
struction of the topsheet in 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 0.005 cm) thickness
and apex diameter and base diameter are in the preferred range,
and angle of taper @ is in its critical range, the height of the
tapered capillary can be from about 0.003 to about 0.159 inch
(0.008 to 0.404 centimeter). '

20 A state of relative dryness on the surface of the topsheet
implies that most of the liquid which contacts the topsheet is
transferred through it to the absorbent element. This in turn
implies that each isolated droplet of fluid in contact with the
topsheet must be in contact with the base diameter of a tapered

25 capillary. This state of affairs can bgsi_: be achieved if the land

' ' area (the area of the topsheet that exists be_tween the bases of
the tapered capillaries) is maintained at a minimum. The minimum
Jimiting value is the case where conical tapered capillaries or

- pyramidal tapered capillaries are provided in close packed array

0 (where the periphery of the base of each capillary is in contact
on all sides with the periphery of the base of adjacent capil-
laries). The preferred arrangement of minimum land area tends to
insure that an individual droplet will contact at least one

_ tapered capillary. A preferred arrangement in disposable diapers

35 1s'wherg the tapered capillaries as hereinbefore described are in
ordered arrangement with from about 30 to about 1500 tapered
capillaries per square inch of topsheet (5 to 231 per square
centimeter).

15
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-fromthe main franework (i.e., de-alunminate). De-alum nation can " be
per f or med b\&ﬁne 2{, several routes such as (1) acid | eachi ng; pCT/US91/0663)

st eam (700- or (3) treatnent with SiC[err] at cold

t enper at ur es. An exarrpl e of de-alumnation is: 30 Zeolite Y
+ Herr] EOTA'-> de-alum nated Zeolite.Y - The foll ow ng
references further illustrate the synthesis of | I nternmedi ate
zéolites of the type enployed herein: Lok, B.2aVt, Cannan, T. R,
and Messina, C. A, The Role of Organitc Ml ecul es in Ml ecul ar

Si eve Synt hesis" Zeol i t'éape%ed 28&129&:-)( 1§Me@}s Ban r be , manufacture®R iM any of
"Zeol ites and Theirsg WEO kbGP th theOari0 bAO Gk ticular) sufEdthl TES
FOR THE NI NETI ES, Proedlnso %i%m&m% t g% h
Conf erence, Eds. P.Wetho a‘éo POV a YLth paigcelements o “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 pin mold. A portion of
sheet material is brought into contact with the heated pin mold
between the mold and a resilient backing plate. Pressure is
applied to the combination of mold, sheet and resilient back plate
and tapered capillaries are formed in the sheet to make the
tapered capillary topsheet. An alternate way of constructing the
topsheet is to subject a portion of liquid-impervious material to
vacuum forming over an appropriate mold. After forming tapered
capillary sheets in one of ‘the aforementioned ways, it may be
necessary to physica‘l'ly remove material from the apices of the
capillaries so as to insure that the apéx diameters are the
desired value.- Such removal of material can be accomplished by,
for example, subjecting the apices to controlled abrasion or by
heating the -formed topsheet so as to melt open the apices. See,
also, U.S. Patent 4,629,643, Curro and Linman, December 16, 1986,
. for a microapertured polymeric film with improved tactile impres-
Sion, which can also be used in the practice of this invention.

A highly-preferred fluid-permeable formed-film sheet material
which can be employed 1in the practice of this invention is
disclosed in U.S. Patent 4,463,045, Ahr et al, July 31, 1984, and
_reference can be wmade to that patent to further assist visualiza-
tion of the Ahr et al structures.

in general terms, the sheets provided by U.S. P;teht
4,463,045 are designed not only to provide a desirable cloth-like .
tactile impression, but also to sdbstantia‘l'ly eliminate surface
gloss. Thus, sheets made of plastic do not have an undesirably
shiny, "plasticky” appearance. :

-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
" substantially nonglossy yheri exposed to light, substantially all
of said visible surface exhibiting a regularly spaced, microscopic
pattern of discrete surface aberrations, each of said surface

10

15

20

25

30

35
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pages 119-.372; and MOLECULAR SI EVES, Adv. Chem Ser. 121, Eds. : W M

Mei er and t er hoeven (1973). A wi de var i pCy/us91/00690
i nternmedi ate zeol'ites suitable for use herein are conmercially
~avail able from comercial suppliers such as Phil adel phia Quartz and
Conteka. Such materials are sold under vari ous conmerci al and trade
names such as VALFOR CP 301-68, VALFOR 300- 63, VALFOR CP300--35
and VALFOR 300- 56, from Philadefﬁﬁia Quartz, and the CBV100

series (other than I\/brdtg.n ite

Cont eka. 10

abers\a

enpl oyed O nsurfacerrincwhich seidi surfacerabenriabipnc onfginates, t eash of gaid

rati o" zeol
wel | -‘known

etc., type

the zeolite ¢l5

copyright 1988 by

birfice aBUFfAtTBHsChaving a 'm@ﬁ'inl&ﬁledmfeﬂﬁ'ldﬂxaﬂn'e?s thif Sabout

§ GRSy s Peasurad, dn 18 poane Brfinthd Subhant BF08 feiRend u;

1008 mhavipg o b “mbftuds  BFEEed PerbERlichat. it The e

5 lamattor i s sampditudecowhenehy saiid surface mberratdsteENTe Iyt t he
Uni on Car bi G'ﬁc@ﬁiimé afd e AnrmyPhakad Ceyeh uﬁ&. Ahe ﬁmbmlcwaramkl abl e

ABSCENTS, aA\AhN:E;[Ne e “F'bhﬁ'ed&ﬁ e f]’[r%g?pa'ti{/t ep '"5%% $ald WS at

1681: uhouh JRainxhds, €actpof saiid rs)urf&ec hberwatidnal al saCbei ng

preferred over theppgeNhfrpTaribPidPeas SMiH GFe ige CENAUER! toPlinscribe a 4 mil

10

diameter circle and so spaced relative to all adjacent surface

- aberrations that the maximum diameter of any circle which can be

15

20

25

'method of preparation forms no part of this 1invention.) In

30

35

inscribed on any ' planar surface intermediate said surface
aberration and said adjacent surface aberrations on any portion of
said visible surface is less than about 4 mils, whereby any 1ight

‘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 appeai-s substantially
nonglossy.

The ‘045 sheet materia'ls can have at least a portion of said

are

surface aberrations comprising protuberances projecting generally _'

outw;rdly 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

is described in great 'det_ai'l' in U.S. Patent 4,463,045, and their

general, the resulting surface aberrations correspond to the
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 mesh support
structure which directly contacts the visible surface of said
sheet is comprised of filaments having a diameter between about

one and about two mils and a mesh count between about 160 fila-

ments per lineal inch (2.54 cms) by 160 filaments per lineal inch
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odors associated with sul fur conpounds, e.g., thiols, nercaptans,

wel | as so;w %EHZ@I of am ne odors, is desired. _ PETRUSHI200650
zeolites o™® CENTS type to control odors is fully described i
US. Patent 4,795,482, January 3, 1989, to 25 " Goffre and Mar cus.
In general, “these .nolecular ° sieve odor-controlling agents
appear to function by entrapping by chem cal adsorption

odori ferous substances within their nolecu 2§ - lattice structures.
Whatever their node of action, these odor-control ling agents

can ‘be charact eri z&i58ycmsheind pngm 400 fidaments (perahineal sinchs(2.541 emsg. by

~ These agents are rmoﬂﬁgem gg,ofﬁ,{emaméh (2.54 cmy)arcus to be crystal l'i ne
siliceous nol ecul ar si out . 90

preferably at |east ab @99 ﬁ@FE’e‘n?ﬁ?ﬂe"ﬂ hare ' §hote 7 £y vﬂ)rﬁal‘gt swifacs al
" oxide units are Si ﬂ{eerzﬂmnsmmenrwuaok waptitude of at Heast abouk 6.2 wmils,

capaci ty for waterpgb Rl @f ﬁnﬁl #5t6abdut! Gsﬁm‘iﬂan Ndit preferab’§! OfHeets

t I§ th t
P oh ati 0 vool RTRRORT CHRRI A m&a Bch of sl ST ahermatigns a5

SiJerrl/A O err] measaredr enerpendﬁcdlraomtabmhe 3urfacei riini whigh aaid  surface
preferably from 20feLPat30-orvhiirated, WFEANSLHEO rafgt 8F abolY &5 204 Qesirably
: + 10%, of the average value of the amp!itude for all adjacent
10 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 sophisticated apertured materials men-
15 tioned hereinabove, the practice of the present invention may also
be undertaken with hydrophobic sheet materials having simple holes
punched therethrough.
It will be understood from the foregoing that the aforesaid,
preferred, “"sheet" or "film" materials used in the practice of.
20 this ‘invention are 'substa'nti'a'l‘ly different from fibrous nonwoven
' materials, which are characterized by a large number of fibers
which overlap each other throughout the thickness of the material.
Moreover, such sheet materials are made from materials
(preferably, hydrophobic thermoplastic polymeric materials) which
25 provide a. c]ean-appearing, stain-r‘esistant or 'non-staining".
surface, in use. :

. Other topsheet mterials which can be used herein 1incl ude,
for example, various nonabsorbent fibrous or filamentous network
sheets which are aqueous-fluid-permeable by virtoe of a
multiplicity of holes -or channels passing therethrough. Such

30 sheet materials can be prepored by methods well-described in the
patent literature. For example, according to the process of U.S.

Patent 4,636,419, Madsen et al, January 13, 1987, sheets
comprising a network of ribboned filaments of two dissim'lar

35 “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
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.12 - a pore dianeter of at least 5.5 Angstroms, preferably at
"least 6.2 W09lé@ gyt roms. Preferably the adsorption capacit yPCH/USHRN690

vapor at eérr]C and a wat er vapor pressure (p/p[err]) of 4.6 is

| ess than 6 wei ght percent. As stated by G offre and Marcus, the
efficacy of 5 these nol ecul ar sieves is not dependent on the presence
of the wat er of hydration in the internal cavities of the

mi*Cr-opor ous : structure as a result of _t§ei.r hydrothermal fornmation.
In fact, at |east a.nmjor proportion, usually substantially all, of
this ori gi nalongitadinal poigmet inaterials cmouckl sheethaapr beasedofin the

r enovi ng : any I g ting agent  which may be present in
t he - adsorbenfpgéafgloggfﬂ 3 1%?“% vel y renoves any. organic, noieties.

Al 'so, water washing, |eAgethey %J’Ieeﬁ/a%#ﬂeﬁb‘ \M“F?f"& beredni ts dhe forgpminous net
mneral acid soluti eomprdsafl anreviuladt Jnetiorki 2€dpdlgmercieoFélaments, said net

extraneous Sy”t nesi FohtaSiy two’ aPFys"orP P famditd GPiehfRdCat"d Uisplacement
angle of 20-90 degrees. Reference can be made to European Patent
'A'pp"lication 0215417, filed 06.09.86, Sneyd et al, to further
assist visualization of this sheet. The aforesaid sheet_’materia'ls
can be prepared using ,hydrophobit plastics such as polyethylene,
10 polypropylene, PVC, and the like, and are well-known for use in
absorbent products such as ‘catamenials, and the 1ike. Such sheet
materials typically have a basis weight of 0.5-5.0 ounces/yd?
(0.0016 g/cm? - 0.016 g/cml). a caliper of 5-25 mﬂs. 'an open area

of 30-80% and a mesh of 20-40. Conventiona‘l nonwoven topsheets

15~ can also be employ_ed.

’ VI. ﬁa;kj_ng_shgg;-- The backing sheet is conventiona'l, and
can comprise a fluid- -impervious polymer sheet, for example
polyethylene or polypropylene, that is thin enough to be flexible.
A polyethylene sheet 0.001-0.5 mm thick is typical. Flushable or

20- biodegradable backing sheets can ' also be used, e.g., with
pantiliner devices herein.

VII. Optional Retaining Means - The absorbent structures
herein can optionally, but preferably, be provided with means to
hold them in place on or near the user’s body to allow the

" 28 structures to perfdm their intended function. For example,
diapers and incontinence garments can be provided with well-known
comercial'ly-avaﬂable' tape fasteners. Sanitary napkins can be
provided with glue stripes facing outward on their backsheet in
well-known fashion. Various pins, clips and fasteners of well-
known types can optional‘ly be emp'loyed _

VIII. wmm_mmmmng_mmms - 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
'35 capac':it‘yl for contro’l‘l_ing odors, as well as the range of odor types.

being controlled. Such materials include, for example, activated
- carbon, kieselguhr, '-cgtyl pyridinium chloride, zinc chloride,
copper salts, 'copper fons, and the 1ike. Such materials typically

30
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15. the alkali netal content, particularly the nonzeolitic, i.

occl uded al kal.i 1 g; conpounds can al so be beneficial . Thesepcr/US91/00690
pr ocedur es B\ e to renmove the original water of hydration.

As-further disclosed by Goffre and Marcus, such siliceous mol ecul ar
sieves include the mcroporous crystalline alumnosili- 20 . cates,

i.e., the zeolitic nolecular sieves as well as the so-cal | ed
siFica polynorphs. Wth respect to the |atter2zenposi- tions, their
crystal lattices are ideally fornmed entirely of Si(err] t et rahedr al

units, but the as-syonprisezdd01%r te dSkefl ytheoneempasitions  hgreinaasiStatede
gnﬁ'ltjﬂtegl gf rg;“g“n{‘“mo‘iﬁémgg fdﬂﬂ%ﬁ"l?”&ﬁ%ﬁ“ds”}ﬁdﬁvlat% carbort i itypidally be
y 9 S \%F?engng%\#h& g ()ngD 139&'\ % Tbsprbent_r%retvi(ﬁesc %[Fp{ﬂ

the large class of
hi gh-silica ol ecul dypsidisctosed dleeet!héﬁ PG‘OVM’Gr additional @EI‘F%'/‘tﬁQ/]aPF’éﬁfﬁés-or
are prepared by net hods (el |prkpapa : : Bindet Pd g -diArsimple,

e e T

concer ni ng both " hi qltidsizedl bedokeatdsg anpparatesna as descr ﬂec!'l?f"ar fiﬂb\/e‘sﬁ is
published in "Proc. éh?l'emi %ﬂéverze%'ﬁﬁ# be appreciBEé& ehat 16Eher . types \of C .

s, o tercen, SR R sbomeratis, 4f 146116 S6ud 5§ e

al - such materials
conveni ence. reparewudh pmpe'tns.to t he foregoi ng ABSCENTS
odor-control | }ng : EXAMPLE 1
_ 100'g of METHOCEL SE (binder) are dissolved in 1900 ml
deionized water. Zeo'l_ite (ABSCENTS powder; 398 g) is added to the
METHOCEL solution (19.9% dispersion). A high shear mixer (Te_kmar _
15 High Shear Mixer Model SD45) is used to create a dispersion of the
zeolite. Typical shear time 15 minutes.

498 g. of commercial AGM granules (po'lyacry! ate) are placed
in a Wurster Fluid Bed Coater (ca. 10 cm Ascoat Unit Model 101,
Lasko Co., Leominster, Massachusetts). The AGM material is
fluidized in the bed at an air flow of 18 scfm (standard ft2/min);
the inlet temperature is brought to 138°F (58.9°C).

The flow of ABSCENTS/METHOCEL coating solution into the spray
nozzle is begun (1/4-Round Spray Nozzle made by The Spraying
Systems Co.; 0.40/0.100 fluid cap.; 0.120 air cap. ). The flow
rate is set at 7.7 g/min. Exit air temperature is 77-84°F (25 to
28.9°C). At these operating conditions, a run takes about 5 hours
to complete.

 In typical runs, particles prepared in the foregoing manner
can comprise 40 to 60% (wt.) AGM; 10 to 40% (wt.) zeolite, the
balance comprising the binder (generally 6%-10% wt) Particle
sizes range from 100 to 700 microns.
‘ , EXAMPLE I1

Following the procedure of Example I, a composition

comprising 62% starch acrylate (SANWET), 38% zeolite (CBV400) and
 binder (hydroxypropyl cellulose) is prepared as particles in the
300-500 micron size range. -

20
25
30
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agents, it is inportant that their pore system be open so that the .

i nternal c { the crystals be accessible to the odor PCI/US91/60690

- 13 - %J&Zfzg%l es. In the case of the alumnosilicates or
_silica pol ymor phs produced using |arge organic tenplating ions such

as tetraal kyl ammoni umions, it is necessary to rempve charge

bal anci ng organic ions and any occl uded tenplating material in ~ . order

to pernit adsorption of the odor nolecul es. ggl 0 such a - renoval
"process and also in the renoval of inorganic debris, the ori gi nal

wat er of hydration is also removed. UponEXANPOELIIE tO the ~ at nosphere,

a portion of the water Oimmd ?#—ggnqrﬁ”ﬁgcgg%r{teqs BH! the form bP! S06l96§ not

affect the characteristics eves
micron part1c1es, as follows.

Ingredient - _ r wt
5 ABSCENTS (avg. 5 microns) Zeolite . _ ' 10
VALFOR CP300-56 Zeolite ' 10
Starch Acrylate AGM 79
The composition of Example III is prepér'-ed in the manner of
Example 1, with 1% maltodextrin binder.
10 . : EXAMPLE IV |
Pads suitable for use as an absorbent structure in diapers,
sanitary napkins, and the 1ike comprise a substantially
homogeneous blend of the following. . . ‘
15 Kraft Cellulose Fibers {SSK*) 72
Zeolite/AGM** . 14
*Southern Softwood Kraft. '
**prepared according to Example I.
EXAMPLE V
20 A lightueight pantﬂiner suitable for use between menstrual
periods, and which ‘can be disposed of in a toilet (i.e.,
*flushable”) comprises a pad (surface area 117 cm?; SSK air felt
3.0 g) containing 1.5 g of the AGM/zeolite particles prepared
~ according to Example I1, said pad being 1interposed between the
25 topsheet of U.S. Patent 4,463,045 and a fibrous,’ _nonwoven,
flushable backsheet. _
_ _ _ EXAMPLE VI
A catamenial product in the form of a sanitary napkin having
. two flaps extending outward from its absorbent core is prepared
30 -'using the 'p_ad of Example IV (st_xrface area 117 cm?; 8.5 g SSK air
~felt), per the design of U.S. Patent 4,687,478, Van Tillburg,
August 18, 1987. The noug'lossy sheet of U.S. Patent 4,463, 045 is
used as the topsheet.
' EXAHPLE Vil
35 - A disposable baby diaper using the odor-contro? pad of
Example IV is prepared as follows. The dimensions listed are for
a diaper intended for use with a child in the 6-10 kilogram size
range. These dimensions can be modified pfoportionate'ly for
This Sheet Has Been Rep

[T




10 whi ch are preferred for the practice of the present invention,

I.e,, the sreves can be enployed in either a hydrapeﬂvus9unmwo
dehydrated ate in general, the dehydrated state is
preferred. In the case of most of the deal unination procedures
referred to above, the original water of dehydration is also 15

renoved, and can simlarly be replaced, if desired, for the

pgractice of the invention. : Mor e @%ecrfrcally, G offre and

Mar cus di sclose th he ¢l a : of ther r di osed nediumtao | arge
pore siliceous nol giﬁl erent size chidgeen, 0% mfRRi @ u{the ingongineare  briefs,
as-synt hesi zed wat a¢copdingy go asttnnﬁarﬂ(practideas been substantially renoved,

and which have a capacity Bsdksheet: o%§§m Bes! M@Hﬁﬂy@fhg‘i‘@ﬁ ;IVGRIP! at W}’B

en nmeasur e
PP Enan Y ol B 3 cus nnf by Rl B S1deF 80 4 miséhert-o
an extraordignary neenter ofi 8.5 cm; lengths$b@t cn.0 odor elimnation. Many of
t hedslynt hetic zgol itesp25 Topshgétepa{;\plquwczre&giﬂ g?.mﬁyéméﬁgﬁgﬁhgg?ﬁntpsﬂar e
rggclt i )c/)nprnegfltreresl'gwﬁacﬁate"t 3 bﬁ;bg‘r’ ersﬁf g graingboxgycwidthuat nten andese
zeol ites are narkehiitgom 33 cm; mogei'redptmlard'l,\and batb| sides A9VaSwidth<at-Pevtent

3,702,886); ZSM 11, .5 Yemat Nem3: 709, 979); ZSM 35 (U.-S. Patent
4,016, 245); ZSM 23 fBSS n e? H;at ent 4, 072? 4%) m& ZSM 38- (U. S. Pat ent
4,046, 859) 10 e °rber'tf Eore:actity ped (Rude cFiders grer, Exanple

silica nol ecul ar 1IV; Taber stiffness range 7-9.5, 8 4 mm thick, calendered; width
at top and bottom 28.6 cm; notched inwardly at both sides to a
width-at-center of 10.2 cm; length 44.5 cm.

4. Elastic leg bands: four individual rubber strips (2 per
side); width 4.77 mm; length 370 mm; thickness 0.178 mm (a1l the
foregoing dimensions being n the. relaxed state).

~ The diaper of Example VII is prepared in standard fashion by

. positioning the core-plus-odor control material covered uith the

topsheet on ‘the backsheet and gluing.

20 The elastic bands (designated "inner" 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 longitudinal side (2 bands per

side) of the core. The inner bands along each side are positioned

25 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

30 the stretched state. Thé_oufer 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 this invention
applies not only to human odors, but alsp to animal odqrs;

15

35
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si eves known as sili

calite'and F-silicalite are particularly

sui tabl e for“{?g gozgdor controlling agents. These nmaterial s aPET/US91/00690

di scl osed in

atents 4,061, 724 and 4, 073, 865, respectively. 35 To

the extent the aforesaid siliceous sieves are synthesized to have.
SiJerr]/AdJerr] ratios greater than 35, they are frequently

suitable for use in

treatment to increase their degree. of hydroph

the present articles wt h%t_ any additi o_lnal
icity. Ml ecular

14 si eves whi ch cannot be di rectl)gh xAMPLENERiZed to have_both t he

desired high Si/Al and OA ca%gfﬁ%er pro u%yco omSP%s%'st%erF‘HHS’Em% Qomponents
Comminuted Cellulose* : 90
Odor Control Material*+ 10

10

15

- 20

*Compacted in granular form.
**AGM particles 750 micron size; 15% wt. ABSCENTS plus- 15% wt.
VALFOR 300-68 zeolites (5-10 micron size) adhered to AGM
(polyacrylate) particles with METHOCEL.
EXAMPLE IX

Cohesive particles prepared in the manner of Example I
comprise 65% acrylate AGM, 20% ABSCENTS, 10% activated carbon and
5% METHOCEL binder.
' 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
the 1intended ‘end-use and severity of the odor. Typically,
catamenial products will employ sufficient amounts of said
composition to deliver from at least about 0.2 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 cbmposjtion in an absorbent pad of

" the desired type and uniformly adding a § ml. aliquot of a defined

25

30

- 35

onion/ ammonia odor medium (20 g. commercial onion powder, 900 mls
H,0 containing 7.5 g. NaHPO,.7H,0, 4.5 g. K,S0,, 1.8 g.
MgCl,.6H,0, 3.0 g NaCl, 15.0 g. urea; 10.0 ml of 1 normal HCl;
stirred 4 hours, filtered, NH,0H and H,0 added to yield NH,OH
concent'ration 500-1500 ppm, as desired). After equilibrating for
1 hour in a closed cont‘airier with a sniff port, the odor-

.controlling capacity of the composition can be judged and the

amounts used can be adjusted accordingly.
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subjected to deal um nat ion techniques, fluori ne treatments and the

i ke, which é‘?‘ig organophilic zeolite products. H gh- 5.
tenperature 1?@9 procedures for treating zeolite Y _whPCHUS91/00690

reswt in hydrophobic product fornms are reported by P. K Mher et

al, "Ml ecular Sieve Zeolites", Advan. Chem Ses} -101, Aneri

Chegi cal- Society, Washington, D.C, 1971, p. 266. A nore recﬁm"u"I""I""ll””"'
reported procedure applicable to the manufacture of "high" zeblite 0" s
speci es generally, |n39h“gs deal umi nation and the substitution of

silicon into the dealumnated ,lattice site. This process is

disclosed in U S. Patént # cfFgogidion of maftery GemBrisiegs cehesive mixture of an
al . Hal ogen or hal i debsorbetugdllinganaterts] ,f ar watol-soTuble t@r water-dispesébike
t heir hydrophobicity d &1bs d
4,297,335. Steamt reg{'ﬁgsizeokpfaq ??J]B%‘?SF e?gper e ‘ojor- coﬂég‘ﬁqg f%ﬁeﬁi‘
4,331,694, and denom nated "LZ-10", is a particularly . useful
odor-controlling ageng, A compositionVattsrdsngt twerClamdi i ﬁﬁen‘eﬁm ithe- hb(ﬁﬁ'bent

ol scurar S eves 20081 ima mtBR L Y Setee B e 9N a0 skl i idee

assigned to UOP, absorbent mszsd materdghs, S¥e i5l 90 ceﬂblom et saccharidic
4,604, 110; 4, 437, 429; material. and 4, 648,977, for other zeolitic
odor-control ling conpositions. M xtures of zeol ites,
especially m Xt ures of t he af orenenti oned i nt.ernedi ate" and

" h| gh" SiO[err]/Al O] er] ﬂemmppegm@mcordmg to Clam 3 wherein the binder mater-
. ial is a member selected from the group consisting of hydroxyethy1

celluloses, hydroxymethyl celluloses, C,-C; alkyl-substituted
celluloses, maltodextrin, and mixtures thereof or,. preferably,
hydroxypropyl cellulose.

4. A composition according ‘to Claim 1 wherein the odor-

controlling agent is a member selected from the group consisting
of intermediate Si0,/A10, zeolites, high Si0,/A10, zeolites,
activated carbon. and mixtures thereof. '

5. A composition according to Ciaim 4 in the fbrm of bartic1es
having an average size, by sieve analysis, greater than 100
microns, preferably comprising at least 20% by weight of said
-odor-controlling agent. '

6. .A composition according to Claim 5, comprising a cohesive
mixture in the form of particles, said particles having a size, by
sieve analysis, = greater than 200 microns, said 'pérticles
comprising: -

(a) at 1east 20% by we1ght of a particulate odor- controlhng
agent selected from zeolite and activated carbon odor-
controlling agents, and mxtur_-es. thereof;

(b) at least 40% by weight of an absorbent Qe'l'lihg material;
and | -

(c) a water-soluble or water-dispersible binder material.

-_—
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25. al so be used in the practlce of t I“Im l mmlcordl ng to the
desires of the fornul ator. I ng I\/aterlallpé{aAs_

i s wel | - knoWOM 52029 recent cormerm *al pract | ce absor bdft 0
materials (sonetinmes referred to as "super-sorbers") are beconing
"broadly used in 30 - absorbent articles. Inygeneral, such AGM s have
" been used only for their fluid-absorbing properties. Such

materials form 7. Nhyﬁhiswbérﬂ: strucomteadh tiet formasfeia dﬁpgr, cw'tinienlilﬂ o€,
bl ood, and the al?ggpc} h?x) c%cteérgirlley i %%{ ﬁd +I’M‘B?ﬂ an odor- contlro'lhn

hydrogel f orm ng, ased on po yaC|
especi al | y pol yacr ylamgunt of the compgst 1P&/d}fogbi1mfb-r m ng pol yneric mat erials
of this type.are those - which, upon contact with fluids (i.

| i qui ds) such as water qr ui ds

b flui d d
t her eby form hydr ogel's. N r?bsorbent sgyﬁ'iciurr%n%&rﬁpu 8 gf%‘é“na#lgfé%p?{rqﬂ‘ﬁgt Ae

- absorbent structur exohesigenmixture in the form of particles or aggregates, said
particles or aggregates’ havmg a size, by sieve analysis, greater
than 200 microns, said part'lc'les comprising:
(a) at least 20% by weight of a particulate odor-controlling
agent selected from zeolite and activated carbon odor-
. controlling agents, and mixtures thereof; '
(b) at least 40% by weight of an absorbent gelling material;
- and ' _ .
(c) a water-soluble or water-dispersible binder material,
preferably hydroxypropyl cellulose. ' '

9. A process for affixing particulate odor-controlling agents to
particles of absorbent gelling materials, comprising contacting
said absorbent gelling materials with said odor-controlling agents
in the presence of a water-soluble or water-dispersible bmder

. matema], said process being carried out in the presence of water
in a fluidized bed apparatus.
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(57) Abstract

control ammonia odors.

(54) Title: HIGH CAPACITY ODOR CONTROLLING COMPOSITIONS

Compositions comprise absorbent gelling materials combined with high levels of odor-controlling agents by means of bin-
ders. The preferred particle form of the compositions is easy to handle, and is used in the manufacture of catamenials, diapers,
bandages. and the like. The absorbent gelling material enhances the odor-oomrollmg properties of the compositions by helping to
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] pr-éf erred thydrogel -for m ng absorbent materials_substantially

wat er - i nsol ubl e,

Wo3347-7 1003

and cross-linking also in pait dekpraipes~rhegers 20 SG

vq_.J;?urre and extractabl e polymer characteristics$ gfniheshydragelis.. o paged 2.
formed therefrom Suitable cross-Ilinking agenfswgargimall kpowa sino paged ..
the art and include, for exanple, (1) conpoundgs;-h 98t . b8R8t . (o paged .IWO
pol yneri zabl e doubl e bonds; (2) conpounds haviin Eﬁgmgg%st.ggg 3. 0 paged .7
pol ynmeri zabl e doubl e bond and at |east- ane functional group g ? active
with the acid-containing nononer material; (3) compounds _ . . .. ,pgving at

| east two functional groups reactive with thelaglfg-con: BECERT Wi ning
nonomer naterial; and (4) ypgH gAFNCEN ODOR BONTRODIING "COMPOSITEONS can
form ionic cross-linkages. Cross-linking agents of the

f oregoi ng types

U S. Patent 4,076, 663;
linki ng agents are the di- or polyes
pol ycar boxygi.c aci dsppgl

triallyl am nes.
N, N' - net hyl enebi
triallyl am ne.
conprise froma

b-
preferred mater ibdgds &nggoﬁl

10

- odor-controliing agents retain thei

15

20

25

in Masuda et al; 30
Preferred cross-

. ur at ed nono- or .
Espiy ﬁr*}‘?‘%ﬁb&"&%‘%%ﬁ% iy*n‘g{’h‘g“?@‘n‘?gf"‘ﬁg sgenty, 'O
wWhieh yara, efpectaliyespfil p, apticdes r?'!fgr Watcatamenials, and
diapérs, bandages!, i adul b gncaniénencevgdrinentse nandathey like.
‘J}gﬂﬁ’fsc%ﬁfrp are"UeSigngd CE&“cdﬂﬁaaf g broad
spectrum of ‘odor e%flasblnXterita?se. Gne usd_il\slx "sour g"an%gneir;t.typeu
odors. The preferred particulate form of the odor-controlling
agents herein simplifies the manufacture of such articles, and the

r activity throughout the

are described in greater detai
| ssued February 28, 1978.

The

manufacturing process.
BACKGROUND OF THE 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 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. Various shapes, sizes and thicknesses of such articles
have been explored in an attempt to make their use more comfort-
able and convenient. ' -

One particular aspect of -sarfitary products which has been
under investigation for many years {s that of odor control. Many -

‘body fluids have in unpleasant odor, or develop such odors when in

35

contact with air and/or bacteria for prolonged periods. The
Titerature is replete with references relating to odor control in
products such as diapers and catamenials.

Various odor-controlling agents have been disclosed in the
1iterature. In particular, certain zeolitic materials are
becoming known for their odor-controlling properties. Zeolitic
materials are generally quite safe, and while they do effective]y
control many odors associated with body filuids, it has been
determined that, unfortunately, they do not provide optimal
control for ammonia odor and similar odors, presumably associated
with short-chain amines and/or urea. '
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-:16 - will conprise fromabout 0.01 nole percent to 3 nole percent

. of the absorbent gelling materials used herein. The
‘preferred, slightly cross-1linked, hydrogel-forn ng absor bent
gelling mterials will generally be enployed in their 5 partially
neutralized form For purposes described herein, such materials are
considered partially neutralized when at |east 25 nol e percent, and
preferably at |east 50 nole percent of nondmrers used to formthe

Pout ol i sed i tn . HoPedyRr. e, peby TR0 PR cOMtrh) tngmasertil s tend £y ooy i ng

cations include ial thel formofil veransmall urdustyipartitales which are diffioultinto and

amnes.  This Hafd1ee Bk a0 omitrcid1NecaleOt Such MIterRIS tend to be blown oF
vacuumed up from absorbent structures moving at the high speeds

5 (500-600 items/minute) used - on modern catamenial or diaper
manufacturing 1ines. ,

It:- has been suggested that particulate odor-controlling
agents can be adhered to the surface of larger particles of
absorbent gelling materials using moisture. The resulting

10 particles are less dusty, easier to handle and exhibit improved
control of odors, including ammonia. However, it has now been
discovered that such particles can typically be "loaded" with only
up to about 10% by weight of odor-controlling agent using water.
Preferably, the mixed absorbent gelling material/odor-controlling

15 agent particle would contain greater than such a modest loading,
more conveniently, on the order of a 20% or greater ldading of
said particulate odor-controlling agent.

Finally, it has now been determined that certain particulate
odor-controlling -agents can lose a portion of their odor-

20 controlling activity during the manufacture of catamenfals,
diapers and the 1ike. While the reason for this loss is not

- entirely clear, 1t is conceivable that the agents adsorb vagrant
materials from the manufacturing process and, thus, their odor-
adsorbing capacity is partially “used up®. :

25 _Accordingly, 1t would be desirable to provide odor-
controlling agents which would control not only complex odors,
such as those the zeolitic materials handle easily, but also
simple odors, such as ammonia. It would also be desirable to
provide such agents fn a form which is easy to handle.

30 . The present invention provides a means for safely and effec-
tively overcoming these deficiencies by combining partfculate
odor-controljing agents with absorbent gelling materfals, using
binder materfals, as disclosed more fully hereinafter. These and
other advantages associated with the present {invention will be

15 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
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ut¥lized which are neutralized acid group-containing nononmers is
‘referred to as the "degree of neutralization." Typically, comrer-
cial .absorbent gelling naterials have a degree of neutralization 15

sohfewhat | ess than 90% The preferred absorbent gelling
material s used herein are t hose which have a relatively high
capacity for inbibing fluids encountered in the absorbent articles;
this capacity can be quantified by referencing the "gel volume" of
sai d absorbent 20 gelling materi al s. | volunme can be defined in
terns of the amount of synthetic GrYne absorbed by any given
absorbent gel i nfjapers, baRGdYes DULRET %n@hﬁeﬁmeemfw a%oWoR Ofare

synt hetic urine fj & Eg of gelling agent vol une in
synthetic urine ﬁ HAFNRat, et al, below) can 25 be det erm ned by
forning a suspensio (published; 714885 0r bsnt

gel ling nateri alpriority 8/28y81), wélatédauta I0eTiabIE polymer co¥ted )ort BalehC
uri ne. Th' S sus%q_e@ﬂsg aﬁirlﬁltﬁ'tf‘ligﬁ@ﬁﬁt ﬂme?ntfor r yse. in tfclemeﬁ%tog#qea%ndle;

gentle stlrrlng our s i ng " "equ
attained. The ij\!\'?“"@/‘ﬁ? asgsanikaryonapkins. synt hetic urine per gram of

absorbent gel ling nedl.8ci 4L385,632 h¢5y31/83) bycaS.cub.at@deihdgym ds3egnedi gt
fraction of the m&ime? b fﬁk&nTtPﬂ teaches cHBRICBRIOBorP1 ldiEntshdad OF the

| d vol ume exgl i e—— L

10 u._s_._;_,_e_o_q_.m (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. 4,525,410 (6/25/85) by Z. Hagiwara, H. Ohki, S. Hoshino,
S. Nohara, S. Ida, K. Tagawa, 'assigned to Kanebo, Ltd. and Kanto

15 Chemical Co., Inc. teaches zeolite particles (doped with bacteri-
cidal cations) assertedly stably held in a fibrous web by incorp-
orating some portion of meltable fibers in the web, and applying
heat; said to be useful as the "outside cover layer® in, e.g.,

"general sanitary goods*.

20 Japanese  J63224734-A  (88.09.19)  Priority 87P-058738
(87.03.16) J63224734 ASK KK relates to a paper comprising a powder
or fiber obtained by grinding sepiolite, said paper having
deodorizing capacity. _ : _ :

Jdapanese J63242261-A (88.10.07) 87JP-076111 J63242261 ASK KK

25 relates to an odor-absorbing mat with sepiolite powder, a nonwoven
fabric layer, and what appears to be a sheet to which the
sepiolite is attached by adhesive.

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

30 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 {s flexible.

0.5, 3,093,546 (6/11/63) by R. L. Atkinson, teaches halogen-

15 ated diphenyl methane derivatives "advantageously placed on the
surface of a catamenfal dressing to "obtain prompt deodorizing
_activity".
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pref erred absorbent gelling materials useful in this inven
. have -a gel volune of fromabout 20 to 70 grans, nore pref-
from about 30 to 60 grans, of synthetic uri ne per gran1of
gelling material .

Anot her feature of the nost hlghly preferred absorbent
materials relates to the | evel of extractable pol yner

e YR M|

present in said materials. Extractable polyner |evels

REPLACEMEMDISMEET
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et~ e ;

can be

det ermi ned by contacting a sanple of preferked absor bent

gEi -t e

material wth a synthetic f or substanti a
period of time (e.g MOJ?&M@h teaches e manufacture of

10

15

20

25

30

35

powder {including zeolites) sheets by 1laminating the powder
between a first and second sheet. Powders include activated
carbon, zeolite, etc. The abstract indicates use in catamenials
or deodorizing materials.

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

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

Varfous otber patents relating to various absorbent gelling

-materials, topsheets, diaper and catamenial designs, and the like,

are listed in the Detailed Description and Examp'les. hereinafter.

A1l documents cited in this specification are incorporated herein

by reference. '
SUMMARY OF THE INVENTION

The present {invention encompasses a composition of matter,
comprising a cohesive mixture of an absorbent gelling material, a
water-soluble or water-dispersible binder material and a
water-insoluble odor-controlling agent. The odor-contrelling -
agent typically comprises greater than 10% by weight of the final
composition. (For purposes of clarity, the percentage loading of
the odor-controlling agent, e.g., zeolite, is calculated on the
total weight of the final particles.)

Typical compositions herein are those wherein the absorbent
gelling materfial. 1s selected from acrylate and starch-acrylate
absorbent gelling materials. The absorbent gelling material can
also comprise a cellulosic or saccharidic materfal.

The preferred binder materials herein comprise a member
selected from the group consisting of hydroxypropyl celluloses,
hydroxyethyi celluloses,  hydroxymethyl celluloses, C;-C,

~ alkyl-substituted celluloses, maltodextrin, and mixtures thereof.

The most preferred binder materials comprise the class of hydroxy-



needed to reach extraction equilibrium by then filtering the f or med
hydrogel fromthe supernatant liquid, and finally by then

determ ning the polynmer content of the filtrate. The particular 10
protedure used to deternine extractable polynmer content of the

preferred absorbent gelling agent buffers herein is set forth in

Brandt, Goldnman and Inglin; U S. Patent 4,654,039; |Issued March 31,
1987, Reissue 32,649. The absorbent gelling nmaterials which are
especially useful in the absorbent articlesgherein are those whi ch
have an equilibrium extractables content in” synthetic urine of no

nore than about Jp?%ﬁp&efma%y GLhEP ' nddr3Nusdravt heka¥h h}iclude gelaY‘ﬁﬂ ht of

the absorbent gel " er bent erials
her ei nbef ore desé” bg?rég ita ch def&'&taﬁﬁsﬁ&@;%&g iﬁ{eherﬁiﬁﬁnf g?ﬁ#’ete
particles. Such aﬁiﬁ#’@éhh #0 water geibodyflgidseri al s can be of any desired
shape, e.g., spheri caireﬂén-ed parti&e’mtesnaar-lceﬁtronmgl cagemd Used €herei

pol yhedral , etc. ﬁ§ éﬁgne f‘v'uﬂgbrﬁ' selecte ng%grt%Qt gﬂ"f‘g i{sgn smapl est

di nensi on Bat i 0, edl e aPEd for

use herein. Aggl Jtermediates $10,/A1 abs%ﬂ"%’rﬂs-gemgl'hg %t@‘pal zenitesl es may
al so be used. 25 activated ca¥fben,samimidturés: thiveofbent gelling materi al

particles may vary Typica'lo\é&[iqo%iﬂoﬂ? {@%I‘i FWeni?d?lsqgé ﬂgo @d’f'dgrtm” g

-hygi ene, average S| Z€S S m crons are
| ess desirabl e. p"“‘“?’&?‘f’ﬁ'tq a8 W&W%sgﬁa"’snﬁlﬂg’(e &Pﬁ‘s"ﬁg?orﬂ"?ﬁﬁgeﬁfhaﬂ han
about 2 mmgay about 100 microns. Preferab'ly. such compositions comprise at

least 20% by weight, more preferably at least 30%, of said
odor-controlling agent. :
Another .useful composition herein comprises coated aggregates
of the aforesaid zeolites (1-15 micron:size). absorbent gelling
15 material (typically 10-100 micron size). and binder, the overall
size of the final aggregated particles being at least 50 microns
(typically 100-750 microns). Such aggregated particles allow the
manufacturer to conveniently use .zeolites with absorbent gelling
material “fines" in the manufacture of absorbent articles.
20 A preferred composition according to this invention comprises
a cohesive mixture in the form of particles, said particles having
a size, by sieve analysis, greater than about 200 microns, said
particles comprising:
(2) at least 20X (preferably at least 30%) by weight of a
25 particulate odor-controIling agent selected from zeolite
and activated carbon odor-controlling agents. and
mixtures thereof;
(b) at least 40% by weight of an absorbent gelling material;
and
30 (c) a water-soluble or water-dispersible binder material.
The invention also encompasses absorbent structures in the
form of diapers, catamenfals, or pantiliners comprising the
aforesaid compositions.
~ Typically, such absorbent structures comprise a conventional
35 water-permeable topsheet, a water-impermeable backsheet, and an
' absorbent core, safid core comprising a cohesive mixture in the
form of particles or aggregates, as noted above, said particles or
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al so cause a fee
is undesirable fr
nore, rate of flu
Lat ger particles

ing of grittiness in the absorbent article, which 30
om a consuner aesthetics standpoint. Further-

i d absorption can be affected by particle size.

have very much reduced rates of absorption.

Preferred for use herein are absorbent gelling material particles

substantially all
m-crons to about
wei ght ed aver age
particles.
particles used in

10

15

20

25

30

35

of which have a particle sjze of fromabout 30 35
2 mMm "Particle Size" as “uSed herein neans the

QbgriedFtes R ing! ad'kf%r,‘s bPNsiabet mlgf‘ﬁi,"’g%hlﬂry reate
than about 200 microns.T sgif r;g#l tc..g; c%m;;sr rs ngrgt get
(a) at least 20% (preferably at least 30%) by weight of a
particulate odor-controlling agent selected from zeolite
and activated carbon -odor-controlling agents, and

mixtures thereof;

(b) at least 40% by weight of an absorbent gelling material;

_ and _ o .

(c) a water-soluble or water-dispersible binder material.

As 1is well-known, the core can also contain auxiliary fibrous
absorbents such as wood pulp, and the 1like. The aforesaid
particles can be dispersed throughout a matrix of said auxiliary
absorbent, in known fashion.

The 1invention also encompasses a process for affixing
particulate odor-controlling agents to particles of absorbent
gelling materials, .comprising contacting said absorbent gelling
materials, comprising contacting said absorbent gelling materials,
with said odor-controlling agents 1in the presence of a
water-soluble or water-dispersible binder material, said process
being carried out in the presence of water. In a convenient mode,
the process is carried out in a fluidized bed apparatus.

A1l percentages, ranges and ratios herein are by weight,
unless otherwise specified.

- DETAILED OESCRIPTION
. The compositions and méthods for controlling odors fn the
manner of this {avention involve the conjoint use of zeolitic-type
materials and absorbent gelling materials (“"AGM’s"), as described
more fully hereinafter. ' '

The articles which employ said zeolitic/AGM odor-control
technology disclosed herein can be prepared using .constituents
that are otherwise very well-known in current commercial 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 {tems. Likewise, methods and apparatus for
assembling disposable diapers, catamenials, bandages, and the 1ike
are known from patents and engineering Yiterature.

While the constituents used in the assembly of catamenials,
disposable dfapers, and the lfike, are uel!-knggg,-the following

g nmateri al
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absorbent cores will depend upon the degree of absorbent capacity

“desired, and will generally conprise fromabout 2% to 50% by wei ght
of the absorbent core, nore typlcally from about 5% to 20% by wei ght
of “t he absorbent core. Wien absorbent gelling materia

particles are to be used in the cores of the absorbent articles
herei n, such cores can be ' prepared by any process or techni que which
provi des a web conprising a conbination of .the fibers and the
gelling material 10 particles. For exanple, web cores can be fornmed by
‘air-laying a substantially dry m xtuf e of hydrophilic fibers and

absor bent I teria r f,. d o]
nocessary, by ™Y bd ne{tRld s {we%?eé%ﬁ%f% FEds e e s Stao fhat
described nore the nrmmyimfen iopeiresides aﬁd moanhnassemmsge pht such
4,610, 678; Issuertems, or tHeAp! eqiivaldhts, 1 %nbo thes odovdicomtroll ing abvosbddt S.

Patent 4,610, 678, materiﬂs e Arlietiied 30 éar F‘e FEdRe2 RSIPC dU{he wi I
I'bers an(}

preferably nPrl se substanti al
pref er abl y shave a°°"5t tuents,pak §fe content of 10% or less. The
density of the absor bihet arttcieswwhidh cempboy ssaidelzeobfti2AGM odoy<yoatdai! i C

fibers and absor beughnglBhy ! dbcyied" Ihahmarcuc%ﬂsp&a&éae using conSfthBRQI t ance

in determ ni ng t &rs erti of the core
h

b or
absorbent articl € rFr\ﬁ/n? %'Jr a‘f'\?"@ | EHrEgnt c°""'°"°“%h@"'&é?&°pty of
such absor bent caRndsréference can bemadectothy varidus patents mentioned herein

10 and to the general sanitary products patent literature and trade
catalogues for such {items. Such 1items typically comprise an
absorbent “core" interposed between a “topsheet” and a
"backsheet”. Likewise, methods and apparatus for assembling

_ disposable djapers, catamenials, bandages, and the like are known

15 from patents and engineering literature. '

" While the constituents 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

20 ~ {tems, or their equivalents, into the odor-controlling absorbent
materials and structures disclosed herein, rather than in the
constituents per se. ‘

I. Zeoljte Odor-Controlling Agent - The manufacture of
zeolite materials of the type used in the practice of this

25 - invention {s well-known, and reference can be made to the
voluminous lfterature for typical synthetic procedures.

In order to assist the formulator and wuser of the
compositions, articles and methods of this invention (but not by
way. of limitation), attentfon 1s directed to the synthetic

30 procedures described in the following reference texts: ZEOLITE
SYNTHESIS, ACS Symposium Series 398, Eds. M. L. Occell{ and H. E.
Robson (1989) pages 2-7; ZEOLITE MOLECULAR SIEVES, Structure,
Chemistry and Use, by D. W. Breck, John Wiley & Sons (1974) pages
245-250, 313-314 and 348-352; MODERN APPLICATIONS OF MOLECULAR

35 SIEVE ZEOLITES, Ph.D. Dissertation of S. M. Kuznicki, U. of Utah
(1980), available from University Microfilms International, Ann

Arbor, Michigan, pages 2-8. REPLACEMENT SHEET
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. cores of this type can be calculated from basi s

thé_range of from about 0.06 to about 0.3 g/cnferr], and pote—25
.preferably within the range of from about 0.09 to about ﬁPLACEMENT SHEET
g/cnferr]. Typically the basis weight of the absorbent cadr ner el n

: or

can range fromabout 0.02 to 0.12 g/cnferr].
| O tb?g ca‘rﬁper.
Cal i per is neasured under a confining 30 pressure of ' ‘

kPa). Density and basis wei ght val ues i ncl ude t hel wei ght of t he

absorbent gelling materials and the - 8sdor-control nmETETTArTTDENS] Ty

of the cores herein peqd ﬂPtbebtﬁderstood euatfa{emmewmeeﬁ hem%

W+t hin the denS|t ef ore cor?ats can

r.an
contain regions %SEWSS;%W’" er%1’at“{;g ﬁtiFé'Pt%sr w Ié?“?evép'?el’bwer
density. zeolitesl,l .SiRterdthese- mhMe cbumaslmt@r-tmes safptoy bskues, t he

practice Adcobdingly ) Venet iterm afRotPtevenki 056 HERRAT | B Sin¥&ideg KEPWN I N
comerce ““der V Bficoftpsss! Lrﬁ‘}e R RGe 1B 201 TS Y WdrebVEY T 1s preferred
~ that the zeolites used herein be substantially 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 naturaliy-occurring zeolites meet the
10 objectives of this invention, the synthetic zeolites of the types
available in commerce are generally more preferred. .

In general terms, traditional zeolites comprise an
aluminate/silicate framework, with associated cations, M,
providing overall electrical neutrality. Empirically, the zeolite

15 framework can be represented as
x Al0, . y Si0,
and the e1ectr{cal neutral zeolite as
x/n M. x A0, . y Si0, . z H,0
, wherein: x and y are each integers, M is a cation and n {s the
20 charge on the cation. As noted by the empirical formula, zeolites
may also comprise waters of hydration (z H,0). Reference to the
Titerature will 1illustrate that M can be a wide variety of
cations, e.g., Na*, K+, NH,+, alkylammonium, heavy metals and the
1ike. The practice of the present invention does not require any
25 particular selectfon of cation; accordingly, sodium {on fts
convenient and preferred.

It is to be understood that a first class of preferred
zeolites used herein has entirely different ratios of $10,/A10,
‘than the zeolites disclosed 1in U.S. Patents 4,795,482 and

10 4,826,497. Stated otherwise, the ratio of {integers x and y in
this first class of zeolites 1s such that the zeolites are-
typically characterized as “"intermediate” silicate/aluminate
zeolites, whereas those of U.S. 4,795,482 and 4,826,497 are “high"
‘silicate/aluminate zeolites. |

35 ' While not intending to be 1imited by theory, it appears that
the silicate/aluminate ratios of the “"intermediate® zeolites used
in the practice of this i{nvention result in several advantages
over the "high” zeolites. First, the intermediate zeolites have a



--19 - | LAVERAL, MALTRI N and NETHOCEL, sai d trade nanmes being

nent i oned here by way of exanple, and. not by way of limtation. In
general , the binders herein are soluble or dispersible in water or
body .- fluids such as blood, wurine, and -the like. Chemcally,
such 5 bi nder materials conprise various  starch, cellul ose,

nodi fied starch, nodified cellulose, gum acacia/gum arabic,

sol ubl e gelatin, etc. materials. Methylcellul ose (e.g., METHOCEL
Al5-LV) and hydroxypropyl cel  ul ose_(g..9., METHOCEL SE) are typica

of the preferred binders wused herein. Typically, the binder
will 10 conprhigkeratagacdty £ aninel Yypepbdrer tanythaYn&hzedIyterei ofyis of the

final particles qf t ' I , out 6%
(wt.) of the bi néér %"gu ﬁ%@h?%i‘"’& ggf’%’eq{lﬂeﬁagg{?gg’[ﬁﬂ §€“°“"» the
| oadi ng | evel s ofintemediate zeq] 11es have 3 Jaraersusfase: area {7P9-800 me/g)
interfering with thae tieoptdghi eeoldtesci(icacr 40thamizgdl i tThior réswdtsAGY mbPe
yet with the pro ' 0 fy V9Uon i GR. it S ntd.al |
nondust i ng2under (y{?deli%gt s?gwﬂdlgﬁil tﬁ)‘c{ggdtépogsm }'qut Lbrqgi%’&{"fé?‘ the
usi ng the bi nder &'t¢W L%aré 9ys Jess; izepLite,to, he sused, &p( pdRgrb sa given
descri bed herei nampent. ofi nddrar ThicdedthecInteamettateszebltitepappeare to be

somewhat more tolerant to moisture, and retain more of their

odor-adsorbing capacity in the presence of water.

10 The “{intermediate® 2zeolites used in this invention are
characterized by S$i0,/A10, molar ratios of less than about 10.

Typically, the molar ratio of 510,/A10, will range from about 2 to

about 10. _
The synthesis of intermediate zeolites forms no part of the
15 present invention since various syntheses are known in the exten-

sive zeolite 1iterature. The following is given simply by way of
i1lustration, and not limitation, of a synthetic procedure.

While different starting materials can yield zeolites, the

‘ same zeolite can be made from different reactants. Some reactant
20 variables influencing the structure and composition of the final

zeolite are: o
- the identity, ratio and order of addition of the reactants;

the strength of the base;
the temperature (ambient to ca. 100°C);
mechanical agitation such as stirring; and
the gelation time (1 hour to days).

Once the desired gelation is achieved, the gel 1s transferred
to a teflon or stainless steel container and placed in an
dutoclave. Crystal formation begins as the gel is subjected to

30 constant or variable tehperature at autogeneous pressure for an
indefinite time. There are basically 3 recognized phases during
transformation of the gel to crystals. The phases are (1)
induction or nucleation (first crystal appears); (2) crystal.
growth; and (3) phase transformatfon. Some factors {influencing

35 the rate at which crystals form and grow are the temperature, pH,
additfon of :seed crystals or templating materfals for structure
directing, stirring and centrifugation.

25
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aggregates, using AGM "fines", which can be a sUbstantiaI econom ¢ 20

. advant age. V. Additional Absorbents - Typically, finished
absor bent- - articles will contain additional fibrous absorbent
mat eri al such as cotton fluff, cellulose pulp, chenm thernonmechani cal
pul p, and the I'ike, well-known in comercial practice. 25
V. Front-Face Material - The finished articles herein wll

typically be provided with a fl uid-receivi ﬂg_faci ng material. The
front-face (or, "topsheet") material used heérein is preferably a

"nonstaining”  hydr ogbébiphase firdhsroPRitieaP! the $ - is FRREVEIPPEN Cthe

This i mventi on oyt Z%&tﬁ%g%éﬁ%ﬁ@h&éﬁﬁ abe WS 3, f el e 2.
patent |iteraturd00tor Eyrihen modtfiedhignsgreposstbls, b sadesived. s
Pat ent 4, 324, 246 poktuSyptirests MoBifichtioferi| 13, 1982, a sanple of:

th | ast i teri 8 | h ' - '
LT T S iy e M

. the
temperature at whtBer tHaditiop p?‘&i”%?'rra oy j Ipstangs, b%"“!‘i?"ne’c!“‘ér““ be
‘nol ded and is | eexcbinged tduchraskti ng point of the nmaterial.) The

“heated thernoplastic material yNp.ZaBefte iQ(HEl'.'i S fieRedyitaight into
contact with a-kb%ated form ng screen, The formng screen is
10 Na-zeolite + HC1 - H-zeolite
imparting unique adsorptive forces and modifying the pore size of,
for example, an A, X or Y zeolite. Additionally, stabf{lization of
traditional zeolites is possible. For example, a typical method
of synthesizing an ultrastable zeolfte Y (USY) such as “VALFOR
15 CP300-56" s as follows: .
NaY + NH,* or NHt exchange -+ NH NaY + calcine (650-800°C) - USY
- Several post-synthesis modification methods exist for making
special zeolites. The methods include (1) pore modification; (2)
20 surface modification; and (3) structural change. The first two
methods consist of adsorbing species by chemical vapor deposition
inside or on the zeolite. Pore modifiers such as SiH, and BH, and
surface l'\odifiers_such as S1(OCH,;)s, SiCl,, TiCl, and SeCl; have
been used to {impart new unique properties to the zeolite. The
25 most frequently used structural change method is to remove alumina
from the main framework (i.e., de-aluminate). De-alumination can
be performed by one of several routes such as (1) acid leaching;
(2) steam (700-900°C); or (3) treatment with SiCl, at cold
temperatures. An example of de-alumination is:
30 : : Zeolite Y + H,EDTA - de-aluminated Zeolite Y
The following references further {llustrate the synthesis of
intermediate zeolites of the type employed herein: Lok, B. M.,
Cannan, T. R., and Messina, C. A., "The Role of Organic Molecules
in Molecular Sieve Synthesis™ Zeolites 3, 282-291 (1983); Barrer,
35 R. M. "Zeolites and Their Synthesis" Zeo‘lﬂ_:es 1, 130-140 (1981);
ZEOLITES FOR THE NINETIES, Proceedings of the 8th International
Zeolite Conference, Eds. P. A. Jacobs and R.- A. van Santen (1989)

REPLACEMENT SHEET

02 SEP 1996




-» 20 - : preferably an apertured wire nmesh screen having the

© desired aperture size, pattern and configuration. A vacuumis used
to ‘ draw the heated fil magainst the form ng screen, thereby form ng
the filminto the desired pattern and having the desired hole 5 Si zes.
While the vacuumis still being applied to the film a jet of hot.
air is passed over the film The hot air jet perforates the filmin
a pattern corresponding to the pattern Hha si.ze of apertures in the

form ng scree@aﬁf 119- 37? fnfl'{dwﬁlﬁﬂ ”?ﬁ:bk? sﬂget yd;hre g&i‘[ Ogdge manner

of the Mull an ar e convem ent referr "forned
filns". The W. M. Metex| ansy. cﬂf Uxttarhoevens (133D mport ant since, if the

caliper is too A widgrentiety i ofui thtemeddzieumebditesi suitabl@pfort uises and not
readily pass: perein abd'Comhdtctiy afd¥1ablte PR UWaiféreis) FuppPROLPERY articles

h
suc ass as Philadelphia Quartz and Conteka. Such materials are sold under

* various commercial and trade names such as VALFOR CP 301-68,
VALFOR 300-63, VALFOR (CP300-35 and VALFOR 300-56, from
" Philadelphia Quartz, and the CBV100 series (other than Mordenite,
as noted above) of zeolites from Conteka.

10 A second type of odor-controlling agent which can be emp1 oyed
in the practice of this invention comprises the ™high ratio"
zeolites. Such materials include, for example, the well-known
"molecular sieve" zeolites of the ZSM, beta zeolite, etc., type
(generally in the 1-10 micron particle size range) and the zeolite

15 materials marketed under the trade name ABSCENTS by the Union

Carbide Corporation and UOP, and which are typically available as

a white powdei- in the 3-5 micron particle size range (see:

ABSCENTS, A New Approach for Odor. Control by A. J. Gioffre,

copyright 1988 by the Union Carbide Corporation). Such materials

20 are preferred over the "{intermediate™ zeolites when control of
odors associated with sulfur compounds, e.g., thiols, mercaptans,
as well as some control of amine odors, is desired.

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

25 Gioffre and Marcus. In general, these molecular sieve
odor-controlling agents appear to function by entrapping by
‘chemical adsorption odoriferous substances within their molecular
Jattice structures. Whatever their mode of action, these
odor-controlling agents can be characterized by their physical

30 parameters, as follows. These agents are reported by Gioffre and
Marcus to be crystalline siliceous molecular sfeves in which at
Teast about 90, and preferably at least about ‘95, percent of the '
framework tetrahedral oxide units are Si0, tetrahedra and which
have a sorptive capacity for water at 25°C and 4.6 of less than 10

35 weight percent. In the case of aluminosilicate molecular sieves,
those “high ratio" 2zeolite odor-controlling agents have a
framework S10,/A10, molar ratio of from about 35 to infinity, and
preferably from 200 to 500. Such siliceous molecular sieves have
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dlapers cataneni al s, incontinence articles, and the like, the 15
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e'IR} Oﬁ’o%'e ~blocking templating agent which may be present in the
adsorbent. Calcination effectively removes any organic moieties.
Also, water washing, leaching or washing with a caustic or dilute
mineral acid solution 1{s advantageously utilized to remove
extraneous synthesis reactants from the pore system. Lowering of
the alkali metal content, particularly the nonzeolitic, i.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 siliceous
molecular sieves include the microporous crystalline aluminosili-
cates, 1{.e., the zeolitic molecular sfeves as well as the
so-called silica polymorphs. With respect to the latter composi-
tions, their crystal lattices are ideally formed entirely of S10,
tetrahedral units, but the as-synthesized forms commonly contain

~ at least trace amounts of aluminum derived from aluminum impuri-

25

30

35

ties in the synthesis reagents. The aluminosilicate molecular
stieves comprise the 1large class of well-known crystalline
zeolites. These high-silica molecular sieves are either commer-
cially available or are prepared by methods well-known in the art,
'inv01ving direct hydrothermal synthesis or involving certain types
of crystal lattice dealuminations. A comprehensive review article
by E. M. Flanigen concerning both "high" S{/A1 zeolites and silica
molecular sfeves 1slpublished in "Proc. 5th Int. Conf. Zeolites,
Naples, 1980", L. V. C. Rees, ed., Heyden, London, pp. 760-780.
It is to be understood that all such materials are referred to
herein simply as “zeolites®, for convenfence.
With respect to the foregoing ABSCENTS odor-controlling

agents, it 1{s important that their pore system be open so that the

internal cavities of the crystals be accessible to the odor



Ref erence to U. S. -Patent 3,929,135 can be nade in order to

‘visualize tapered capillary sheets. In use, the apices of - t he
capillaries in such tapered capillary topsheets are in contact
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with the underlying absorbent core material. Generally,

capillaries are in the formof a frustrumof a conica

but it is to be understood that any generally taper.ed

such as a frustrum of-aspyramd or the like with a

square, or polygonal base, is within the term"tapered
WOIEC%MSCUI dn thepesase afapthe apluminosifdcatesr or asidicaised

despalyRbrphs pruduced\STngENage driganfe abmatméaaouﬁdﬁtﬁt&od t hat

tetraalkylammonium {ons, 1t 1{s necessary to remove charge
balancing organic fons and any occluded templating haterial in
order to permit adsorption of the odor molecules. 1In such a
removal process and also in the removal of {inorganic debris, the
original water of hydration is also removed. Upon exposure to the
atmosphere, a portion of the water of hydration is reacquired, but
this does not affect the characteristics of the molecular sieves
which are preferred for the practice of the present invention,
i.e., the molecular sieves can be employed in either a hydrated or

- dehydrated state, but, in general, the dehydrated state is

preferred. In the case of most of the ‘dealumination procedures

.referred to above, the original water of dehydration is also

removed, and can similarly be repIaced, if desired, for the
practice of the .invention.

More specifically, Gioffre and Marcus disclose that the class
of their: disc\osed medium to large pore siliceous molecular
sieves, froni which the original, as-synthesized water of hydration
has been substantia‘l‘ly 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/ps) of 4.6, function in an extraordinary manner with

respect to odor elimination. Many of the synthetic zeolites

prepared using organic templating agents are readily prepared in a
highly siliceous form - some even from reaction mixtures which
have no intentfonally added aluminum. These zéolites are markedly
organophilic and include ZSM-5 (U.S. Patent 3,702,886); 2ZSM-11
(U.S. Patent 3,709.919);'ZSH-35 (U.S. Patent 4,016,245); ZSM-23

name only a few. According to these authors, the silica molecular
sieves known - as silicalite and F-sflicalite are particularly
suitable for use as odor-controlling agents. These materials are
disclosed in U.S. Patents 4,061,724 and 4,073,865, respectively.
To the extent the aforesaid s{liceous sieves are synthesized to
have S{0,/A10, ratfos’ greater than 35, they are frequently
suitable for use in the present articles without any additional
treatment to increase their degree of hydrophobicity. Molecular
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tapered capillaries can be asymetric (i.e., the angle pt ) :

. one side can be different fromthat on another side) an ﬁﬁm’%@?ﬁ(s*ffﬂ
angl e of taper can change continuously (i.e., be curved) pver the
di-stance frombase to apex. In the latter case, the anglie 02 SEP 1994t drqr
is defined as the angle of the tangent to the side of t}he capt | ljarly -
at its point of m ninum apex openi ng di nension. The anmgte—of—tdpgr
suitable for use in topsheets according to the 15 ractice of this
invention is fromabout 10[err] to about 60ferr]. Base opening

di nensi on. of the Ll ard es efin h [
measur enént in thg‘a%f’%ngﬁo t%ﬁ"s‘%eebte ?ngc}% ?ﬁ'btgre s ed 't8 chga%%ﬂ"'a?&
Apex openi ng di mefesised ialcS1/AL Rrnddor deareey of hrdsprigbicity ratipndanebeent in
the apex of said subjected tedehlumiyatiohitebheinaes, f1@EFine treatamats &ndoghd he

plane of the topsPhgL. whYBENrbdlAt! IRCT Gidancihii 1A Zeolite prddictd) tfifqhOrm of

a frustrumof a coni ¢al surface, the base an . apex ni ng

di mensi ons Jre, rSePREItUEE ;5?“@%9 bag%ceai'%ﬁfet r aﬁ?ﬂ‘““g zegﬁﬁé Jpashich
~dianeter. Base di genﬂhrinahzﬂmphnbidiméﬂ@r fm_ aner veported b_y P. Kf Meerueed
i nterchangeably wafh.=upRschtsd 18V . Zeddftes®PeAdvad. Lhem. Se¥. "BOS! RHerdlgh 2PEX

0 ametar wn ch vi Femteal Soctgty, KEBESCR.CATIRC Y, BT K nBEY stentTuce o
the topsheet to reported progeduee RpPHIGakYSs 40 Hbarmanyfactune, of Jhdgh dzeotdter is
from about ;4 sPecid geferdldy) 1Avd1NRsi deautihabich amd @h@Sshbsentutioat 6f ) .
preferably silicon 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 compound treatments for zeolites to
increase their 'hydrophobicit_.y are disclosed in U.S. Patents
15 4,569,833 and 4,297,335. Steam-treated zeolite Y, prepared per
U.S. Patent 4,331,694, and denominated "LZ-10", .is a particularly
useful odor-controlling agent. _ S

Yarious other modified zeolite-type materials, such as the

manganese-aluminum-phosphorus-silicon-oxide molecular sieves
20 described in U.S. Patent 4,793,833, Lok et al, assigned to UOP,
' can be used herein. See also U.S. Patents 4,604,110; 4,437,429;

and 4,648,977, for other zeolitic odor-controlling compositions.

Mixtures of zeolites, especially mixtures of the

. aforementioned “intermediate® and “high® $10,/A10, zeo‘lites". can
25 also be used in the practice of this invention, according to the
desires of the formulator. :

I1. Absorbent Gelling Material - As 1is well-known from
recent commercial practice, absorbent gelling materials (sometimes
referred to as “super-sorbers®”) are becoming broadly used in

30 . absorbent articles. In general, such AGM’s have been used only
for thefr fluid-absorbing properties. Such materials form
hydrogels on contact with water (e.g., with urine, blood, and the
1ike). One highly preferred type of hydrogel-forming, absorbent
gelling material {s based on polyacids, especially polyacrylic -

35 acid. Hydrogel-forming polymeric materfals of this type are those
which, upon contact with fluids ({.e., 1iquids) such as water or
.body fluids, imbibe such fluids and thereby form hydrogels. In
this manner, fluid discharged into the absorbent structures herein



30 from about 0.005 to about 0.020 inch (0.013 to 0.051 centineter).
* The tapered capillary base dianeter is selected to satisfy t

criteria. The first of these is the subjective feel of :
of the topsheet which contacts the skin of the user. It%PLACEMWs
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di scovered that polyethylene can be nade to exhibit 35 pl easi ng
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can be acquired and held. These preferred absorbent gelling
materials will generally comprise substantially water-insoluble,
slightly “cross-linked, partially neutralized, hydrogel-forming
polymer materfals prepared from polymerizable, unsaturated, acid-
containing monomers. In such materials, the polymeric component
formed from unsaturated, acid-containing monomers may comprise the
entire gelling agent or may be grafted onto other types of polymer
mofeties such as starch or cellulose. Acrylic acid grafted starch
materials are of this latter type. Thus the preferred absorbent
gelling materials include hydrolyzed acrylonitrile grafted starch,
acrylic acid grafted starch, polyacrylates, maleic anhydride-based
coponmeéS and combinations thereof. Especially preferred
absorbent gelling materials are the polyacrylates and acrylic acid
grafted starch.

. Whatever the nature of the polymer components of the pre-
ferred absorbent gelling materials, such materials will in general
be slightly cross-1inked. Crosslinking serves to render these
preferred hydrogel-forming absorbent materials substantially
water-insoluble, and cross-linking also in part determines the gel
volume and extractable polymer characteristics of the hydrogels
formed therefrom. Suitable cross-l1inking 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
polymerizable double bond and at least one functional group
reactive with the acid-containing monomer material; (3) compounds
having at least two functional groups reactive with the acid-con-
taining monomer material; and (4) polyvalent metal compounds which
can form 4{onic 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-
1inking agents are the di- or polyesters of unsaturated mono-or

polycarboxylic acids with polyols, the bisacrylamides and the

di-or triallyl amines. Especially preferred cross-linking agents
are N,N’-methylenebisacrylamide, trimethylol propane triacrylate

_and' triallyl amine. 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



‘centimeter). The second criterion is that the capillary base
- dianmeter be small enough to allow an expected |iquid droplet to

bri dge across at |east one capillary. This criterion is satisfied by
t ke above di nensions for disposable diapers and sanitary itens. 5
The height of the tapered capillary is defined as the di st ance
bet ween the outernost surface of the topsheet (i.e., that surface
which normal ly contacts the skin of the user) and the apex of the

. tapered capillary. This height, of course, depends upon apex
di aneter, base dianmeter, and angl e of tapeggwhich have been 10 sel ect ed
as hereinbefore described. The height of the tapered capillary
shoul d provi de a Wit womprisenwfram abeitn DrimmotecRenegnt: o 3 mole perkentpoé in
use. The charactipei ﬁsbﬂgnefgeqmﬁ,grrﬁiﬁmﬂls odedChérein. struction of the

topsheet in | arge m%\i‘ﬁ B&%ﬁé@ Iﬁwh}gpl cross “r'*é"a‘”g?@?%%hﬁf] he| ght

When t he topsheet is
0. 002 inch (O. OO?WQY"G“D(HF‘&H)S t“H Wﬂl-%s“” generatly Qﬁe‘k‘“ﬂ]%ﬂet"értma base

di aneter age in tpaet{aidy areutralizedjform. For purdosesgdesarfibedajhereinersyehi s in
1 critical Tang@tetidts iedth ahe.téaeparuubytﬂemdz&amﬁ AV 1ERGR Bg from

about 0: 003 to abo cent | ter

A state of rel ati® e(ﬂ‘ﬁﬁ%@s PFFefEEQH‘#a%”e SPStt %8 T’éﬁsh’é‘éf“t monoRers| i es
that nmost of the usedjtiodfowm the potymert aret Aeid gpeupecontadning monomensawktehr r ed

through it to theaedseedeNhe®raTeed. wilhi 3 i1t Fotming cation. Suitable
10 salt-forming cations include alkali metal, ammonium, substituted
- ammonium and amines. This percentage of the total monomers
utilized which are neutralized acid group-containing monomers is
referred to as the "degree of neutralization.® Typically, commer-
cial absorbent gelling materials have a degree of neutralization
15 somewhat less than 90%. '

The prefer!-ed absorbent gelling materials used herein are
those which have a relatively high capacity for imbibing -fluids
encountered 1in the absorbent articles; this capacity can be
quantified by rveferencing the “"gel volume® of said absorbent

20 gelling materials. Gel volume can be defined in terms of the.
amount of synthetic urine absorbed by any given absorbent gelling
agent buffer and is specified as grams of synthetic urine per gram
of gelling agent. .

Gel volume in synthetic urine (see Brandt, et al, below) can

25 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 maintained at ambient
‘temperature under gentle stirring for about 1 hour so that
swelling equilibrium 4s attained. The gel volume (grams of

30 synthetic urine per gram of absorbent gelling material) is then
calculated from the weight fraction of the gelling agent in the
suspension and the ratio of the 1iquid volume excluded from the
formed hydrogel to the total volume of the suspensfon. The
preferred absorbent gelling materfals useful 1n thfs {nvention

35 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. | REPLACEM: T SHEET
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l.mplies that each isolated droplet of fluid in contact wth the

t opsheet nust be in contact with the base dianeter of a tapered 25
“capillary. This state of affairs can best be achieved if the | and

area (the area of the topsheet that exists between the bases of t he
tapered capillaries) is maintained at a mninmum The m ni mum .

limting value is the case where conical tapered capillaries or
pyrani dal tapered capillaries are provid?g in close packed array 30

(where the periphery of the base of each*tapillary is in contact on

al| sides wth the dgeadincrobeife LOF BRSCmOdt amgwmpr&&%éa absorbent! 27! ©5) -
The preferred aré {1 er%? i eg Fu t 2&@ 'l ] oq’dexs:r nsure that
an i ndi vi dual E prialsprelates to the; 18¥e ’ccéﬂ@teedmmfl lary. A
preferred arrarmpdeciad presentpicaidid mitaptals. Extractablevpeigmerhdeveiger ed
W Eh 1 rom about o0 (RAeAiRed 0 ChRRLAE o Bample of fhelEFAd soPBlIt e | noh
of topshéet (5%39 btr iﬁ' gth ¥ lé%tti me‘frqﬁf so‘?uti % C“
substantial period of time (e.g., at least 16 hours) which is
~ needed to reach extraction equilibrium, by then filtering the
formed hydrogel from the supernatant liquid, and finally by then
determining the polymer content of the filtrate. The particular
10 procedure used to determine extractable polymer content of the '
preferred absorbent gelling 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
15 which have an equilibrium extractables content in synthetic urine
of no more than about 17%, preferably no more than about 10% by
weight of the absorbent gel}ing material.
The absorbent gelling materials hereinbefore described are
typically used in the form of discrete particles. Such absorbent
20 gelling materials can be of any desired shape, e.g., spherical or
semi-spherical, .cubic, rod-1ifke polyhedral, etc. = Shapes having a
large greatest dimension/smallest dimension ratio, 1ike needles
and flakes, are also contemplated for use herein. Agglomerates of
absorbent gelling material particles may also be used.
25 | 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 mm may
also cause a feeling of grittiness in the absorbent article, which
30 = 1S undesirable from a consumer aesthetics standpoint. Further-
more, rate of fluid absorption can be affected by particle size.
Larger particles have very amuch reduced rates of absorption.
Preferred for use herein are absorbent gelling material particles
substantially 211 of which have a particle sfize of from about 30

ag microns to about 2 mm. “Particle Size" as used herein means the
weighted average of the smallest dimension of the {ndividual
particles
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- 23 - Tapered capillary sheets can be manufactured in

-any of several ways well known in the art. One p: s

sui t abl e. nmethod is to provide a heated nold with T:ﬁ@i"zhﬁ@éiwéwgﬂ

t he -shape and arrangenent of the desired tapered gapillaries
(hereinafter a pin nold). Each male elenent is spchr @RIiSER®IS a
fashi on that Its apex extends away fromthe base pfithe pin nold.|A
portion of sheet material is brought!® nto contact{wTh The heated
pinmld bet ween the nold _and. a.resid.en kiW
Pressure is a ﬁi‘@&m{{g°?h%bsc%Prgq_f'ng?“c;Rso#‘atﬁgfﬁ P ntPPediiient
back pl ate absgnbentapeneswidd pdepend jupsn theedegrge rfd absarbente capaxdty t o
nmeke the dexieed,d mapiwli 1 Brgenepgidlye comprise afitom ndbet Ve tf 50% by

o L0, O g, ek S Sy S,

| i qui d-i nper vi ous over an ap
.ol d. Afters formi by weighty efj the absorkeabiqorsyy sheets in one of the
af orementi oned ways, WhenmabsdrberitS gellingenxtestaly partighesiaral to beedsude in

material  from t NghnARigres 6F tthgeabsogbent CRi1ed" hBPeins Ostch dAred AN B t hat
t he apex-di anet er s aredt e esired el% 't'J{e.ueS%I:; hrermveu of mateéert al
can be acconpl i shBEEP3ye y any process or te q ch provides a web
comprising a combination of the fibers and the gelling material
10 particles. For example, web cores can be formed by air-laying a
substantially dry mixture of hydrophilic fibers and absorbent
gelling "material particles and, if desired or necessary, by
densifying the resulting web. Such a procedure is described more
fully in Weisman and Goldman; U.S. Patent 4,610,678; 1Issued
15 September 9, 1986. As {indicated in this U.S. Patent 4,610,678,
the air-laid ugbs formed by such a procedure will preferably
comprise substantially unbonded fibers and will preferably have a
noisture content of 10% or less.
- The density of the absorbent cores which comprise webs of
20 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/cm®, and more
25 preferably within the range of from about 0.09 to about 0.22
: g/emd.  Typically the basis weight of the absorbent cores herein
can range from about 0.02 to 0.12 g/cm?.
Density values for cores of this type can be calculated from
- basis weight and caliper. Caliper is measured under a confining
30 pressure of 0.137 psi {0.94 kPa). Density and basis weight values
include the weight of the absorbent gelling materfals and the
odor-control materfal. Density of the cores herein need not be
uniform throughout the core. W{thin the density ranges here-
inbefore set forth, the cores can contain regions or zones of
35 relatively higher or relatively lower density. :
111. Binders - The binder materifals employed in the practice
of this {nvention are conventional materials well-known in
commerce under varfous trade names such as GELFOAM, PURAGEL,



for exanple, subjecting the apices to controlled abrasion or by

-heating the fornmed topsheet so as to nelt open the apices. See, 20

al so, U S. Patent 4,629,643, Curro and Li nman, Decenber 16, 1986,

for a mcroapertured polynmeric filmwth inproved tactile inpres-

sion, which can also be used in the practice of this invention.

A highly-preferred fluid-perneable fornmedy§il msheet materi al whi ch
can be enployed in the practice of this invention.s 25 di sclosed in
U.S. Patent 4, 4GAvEsdr, WAUTREN &id METHOCEG,L sal@8¢radandames being’ abmigRee can -

o e ot ur e AR Y why? of xaifYe, S8R Rbt by of Timttation. dn0fedlaf e (1

et al structures. eneh&_ t he &ee s‘gro- by U. S.
Pat ent 4, %he3binders hevedn ec dohihlepr 1’tsB‘?YJ’rib dth Xagessiorabedy
cloth-lI'ike 30 fluidctsdch iaspbden,onritet andsdhe ol tkebst Ehemiaklly, eki¢r nat e

f h d | L d
3%62??%'5&/ %ﬁﬁérh.ﬂ%?i;\% Cohpridedeabiond ataréh,d%eTRi0d8Y em@ﬁg#d

hi ghl y-preferr ethéﬁé'b![ nﬁ%‘#&’&a??‘ ﬁhxﬁ%ag Bg'glr arf(r‘}ggwg"m arabfcy . sqjublens
bei ng a macr oscogelatdn,yetecpmaterdalshr cMetliyheeildulosel (5., METHOCELtAXS-Lweb”
having at |east gRenyirokyrpyicel RABsETeCq. ARERDCEL SE) are THPARARYF 8hd ¥
nongl ossy \A/(-]en gﬁpgsrgrd_ t fhil |$qrht, S bs'tiearnfll al I I.” the oé&n?a‘!_dw *]SI bl e
surface exhibiti (5 2\ Fgg af ys sﬁfged, 'Ry os cally, - pat"eet n
di screte ggrfacecompeiseaat olrast cahoyt ol%.s preferabln@®-20%, by weight of the
final particles or aggregates produced herein. In general, about
6% (wt.) of the binder is sufficient to provide the desired high
loading levels of zeolite with the AGM, without substantiaﬂ,ff
interfering with the properties of either the zeolite or the AGM,

15 yet with the production of a final product which is substantially.
nondusting under ordinary handling conditions. A process for
using the binders to prepare the particies of this invention is
described hereinafter. Similar procedures can be used to prepare
aggregates, using AGM “fines", which can be-a substantial economic

20 advantage. ' : :

IV. Additional Absorbents - Typically, finished absorbent
articles will contain additional fibrous absorbent material such
as cotton fluff, cellulose pulp, chemithermomechanical pulp, and
the 1ike, well-known in commercial practice. '

25 .V. 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 is preferably a
*nonstaining” - hydrophobic, fluid-permeable sheet. Hydrophobic
sheet materials of the type typically employed in the practice of’

30 this inventfon can be prepared by methods well-described in the.
patent 1iterature. For example, according to the process of U.S.
Patent 4,324,246, Mullane and Smith, April 13, 1982, a sample of
thermoplastic material such as 0.003'8__ cm thick polyethylene film
is heated above 1ts softening point. (The softening point is the

35 temperature at which thé'themoplastic material can be formed or
molded and §s less than the melting point of the material.) The
heated thermoplastic materfal in sheet form is then brought fnto
contact with a heated forming screen. The forming screen {s
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“surface in which said surface aberration origi nates, eac

Jmls, as measured in a plane oriented substantially perpdn ica- | gr
to its anplitude, whereby said surface aberrations are ndt 2 .SEP 1995

"di scernible to the normal naked eye when the perpendicul gr tdis-

tance between the viewer's eye and the phgne of said webjis at - T east
about 12 inches, each of said surface aberrations al so bé+ free O

- 24- aberrations having its anplitude oriented pergendicular to t

he

surface aberrations having a nmaxinum di nension of |ess tHa

HEPEACEMENT SHEET,

pl anar areas ernhemeyl aﬁgepmomh wirei n@shi lsereens mingl()the dedii vgget er

circle and so Sa%@?ﬁg‘ergk?et | ¥:§t€e9na“d %ﬁﬁ%?%ﬂ%ﬂrfaﬁeﬂcuum is. ‘Epﬁfr Lions

t hat the nmaxinu g t Scri bed on
any planar sur fH@8 the QF#@Gl ﬁ'( o Q%ﬁ"&‘ khea %"'““9 Screen, thereby f°"“‘i“9
the film into the desired pattern and having the desired hole

5 sizes. While the vacuum is still being applied to the film, a jet
: of hot air is passed over the film. The hot air jet perforates
the film in a pattern corresponding to the pattern and size of
apertures in the forming screen.
Fluid-permeable sheets prepared in the manner of the Mullane
10 . et al patent are conveniently referred to as "formed films". The
caliper of such films {is important since, if the caliper {s too
great, liquid may accumulate in the apertures and not readily pass
therethrough. For the manufacture of absorbent articles such as
diapers, catamenials, incontinence articles, and the like, the
15 ~ 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
_ resiIient, 3-dimensional web exhibiting a fiber-like appearance .
and tactile impression, comprising a fluid-impervious plastic
20 material, with said web having a multiplicity of apertures, the
apertureé being defined by a multiplicity of intersecting fiber-
1ike elements, all as disclosed .in 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
25 polyethylene, polypropylene, PVC, and the 1ike, and are well-known
for use in absorbeat products such as catamenfals, and the like.
Yet another type of sheet material useful herein is described
in U.S. Patent 3,929,135, Thompson, December 30, 1975, and
consists of hydrophobic polymer films having holes which are in
30 the form of tapered capillaries. These "tapered capillary" sheets
are also known for use in absorbent articles, {including adult
incontinence articles. They may be prepareﬂ from various hydro-
phobic polymers; as mentioned hereinabove; typically, low density
_ polyethylene having thickness of from 0.0025 to 0.0051 cm §s
35 employed. .
Reference to U.S. Patent 3,929,135 can be made {n order to
further visualize tapered capillary sheets. In use, the apices of
the capillaries in such tapered capillary topsheets are in contact



aberration and said adj acent surface aberrations on any pop

"said visible surface is I ess than about 4 mls, whereby an
inci dent upon any portion of said visible surface is diffu
reflected into a multiplicity of directions by said surfac
aberrations so that said visible surface appears substanti
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said 20 surface aberrations conprising protuberances p ojecting
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angle of taper can change continuously (i.e., be curved) over the

 distance from base to apex. In the latter case, the angle of

15

20

25

30

taper is 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 in topsheets according to: the

- practice of this invention is from about 10° to about 60°.

Base opening dimension of the capillaries is defined as the
maximum open measurement in the plane of topsheet at said tapered
capillary. Apex opening dimension is defined as the maximum open
measurement in the apex of said tapered capillary, which apex is
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 dimensions are, respectively, the base diameter and
the apex diameter. Base diameter and apex diameter are herein-
after used {nterchangeably with, respectively, base opening
dimension and apex opening dimension. '

" The tapered capillary apex diameter is a diameter which will
allow liquid to readily pass from the surface of the topsheet to
the underlying absdrbent core. The apex diameter {s 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 centimeter).

The tapered capillary base diameter is selected to satisfy

two criteria. The first of these is the subjective feel of the

35

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 1is

within the range from about 0.006 to about 0.250 inch (0.015 to

0.635 centimeter). Preferably, the base diameter should be within
the range of from about 0.030 to about 0.060 fnch (0.076 to 0.152



35 structure which directly contacts the visible surface of said

sheet is conprised of filanents having a di aneter between g

out . Qne

and about two mils and a nmesh count between about 160 fil at REPLACEMPRNISHEET
per lineal inch (2.54 cns) by 160 filanments per l|ineal inch ~— S

- 25 - . (2.54 cns) and about 400 filanents per |inea n D4 cns
by 400 filanments per lineal inch (2.54 cns). qu&%féﬁﬁ@d
sheets herein are those wherein said surface. aberratibns have an
average anplitude of at |east about 0.2 mls, nore preferably at

| east about 0.3 mils. Mst preferably, shggts havi ng—aR—arpl-t-vde—oi—

each of said surface aberrations, as
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centimeter). The second criterion is that the capillary base
diameter be small enough to allow an expected liquid droplet to
bridge across at least one capillary. This criterion is satisfied
by the above dimensions for disposable diapers and sanitary items.

The hefght of the tapered capillary is defined as the
distance between the outermost surface of the topsheet (i.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 in use. The characteristics of the material of con-
struction of the topsheet in 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 0.005 cm) thickness
and apex diameter and base diameter are in the preferred range,
and angle of taper a is in its critical range, the height of the
tapered papi11ary 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
implies that most of the liquid which contacts the topsheet is

~ transferred through it to the absorbent element. This in turn

implies that each isolated droplet of fluid in contact with the
topsheet must be in contact with the base diameter 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 capillaries) is maintained at a minimum. The minimum
limiting value is the case where conical tapered capillaries or
pyramidal tapered capillaries are provided in close packed array
(where the periphery of the base of each capillary is in contact
on all sides with the periphery of the base of adjacent capil-
laries). The preferred arrangement of minimum land. area tends to
insure that an {individual droplet will contact at least one
tapered capillary. A preferred arrangement in disposab\é diapers
is where the tapered capillaries as hereinbefore described are in
ordered arrangement with from about 30 to about 1500 tapered
capillaries per square inch of topsheet (5 to 231 per square
centimeter).



'rreasur'ed' per pendi cul ar to the surface in which sai d surface
aberration originates, within the range of about 20% desirably

10% of the average val ue. of the anplitude for all adjacent surface
aberrations are used. "One-way" sheets whose back faces
are treated wth hydrophilic |latex are described in U S. Patent
4,735,843, Noda, April 5, 1988,. amd these can also be enpl oyed

her ei n. In addition to the sophisticated apertured materials.
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pol yneri c nat cetwéen) thai sbld5and a esilieot backingaplatepeaPresgure is

stai n-resi st anipp1fd to RRE-coMBInAteh of mold, sheét ARE rek{M{ERE back plate
Q her topsheet

e Smere ™ yaherd MBSl B8 S5k Sheiahe, BT, pake 1nd
tapered capillary topsheet. An alternate way of constructing the
topsheet {s to subject a portion of 1iquid-impervious material to
vacuum forming over an appropriate mold. After forming tapered
capillary sheets in. one of the aforementioned'uays, it may be

15 necessary to physically remove material from the apices 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 controlled abrasion or by
heating the -formed topsheet so as to melt open the apices. See,

20 also, U'.S. Patent 4,629,643, Curro and Linman, December 16, 1986,

' for a microapertured polymeric film with improved tactile impres-
sion, which can also be used in the practice of this invention.

A highly-preferred fluid-permeable formed-film sheet material

which can be employed in the practice of this {nvention fis

o5 ~ disclosed in U.S. Patent 4,463,045, Abr et al, July 31, 1984, and
reference can be wade 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-like

30 tactile impression, but also to sdbstantia‘lly eliminate surface
gloss. Thus, sheets made of plastic do not have an undesirably
shiny, “plasticky™ appearance. _

Such highly-preferred sheet materials can be succinctly
described as being a2 macroscopically expanded three-dimensional

35 plastic “"web™ having at least onevisible surface which appears
substantially nonglossy when exposed to 1ight, substantfally all
of safd visible surface exhibiting a regularly spaced, microscopic
pattern of discrete surface aberrations, each of said surface
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sheets which are aqueous-fl uid-perneable by virtue of a 30 multiplicity

-of hol es or channel s passing therethrough. Such sheet materials
can be prepared by nethods well-described in the patent literature.
For exanple, according to the process of U S. Pat ent 4, 636, 419,
Madsen et al, January 13, 1987, sheets. conpri-sing a network of
ri bboned filanments of two dissimlar 35 chemcal types, and with two-
- dissinmlar nelting or softening ' poi2dts, are contacted and cooled to

[ 1 the formation sheet aracterized b sai d
g, f? \clavrent t:ans%;’érﬁ%“"%dh“‘"g its amp%(itude orientedr perpendicular ){o theog -

| ongi t udi nal pol macmneuhiahssajdamtamebem'atm beigisates, nedcheoprsaed i ce of

this invention. gyrface aberrations having a maximum dimension of less than about

6 mils, as measured in a plane oriented substantially perpendicy-

5 lar to 1ts 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 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

10  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

aberration and said adjacent surface aberrations on any portfon of

said visible surface is less than about .4 mils, whereby any Tight

15 incident upon any portion of said visible surfa;e is diffusely

- reflected into a multiplicity of directions by said surface

aberrations so’ that said visible ‘surface appears substantially

nonglossy.

. The ‘045 sheet materials can have at least a portion of said

20 surface aberrations comprising 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

25 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 preparatfon of such sheets

is described in great detail in U.S. Patent 4,463,045, and their.

method of preparation forms no part of this dnventfon.) In

30 general, the resulting surface aberrations correspond to the

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 mesh support
i structure which directly contacts the visible. surface of said

sheet is comprised of filaments having a diameter between about
one and about two mils and a mesh count between about 160 fila-
ments per lineal inch (2.54 cms) by 160 filaments per Yineal inch




Anot her sheet material useful herein is the formam nous net conprising a
reticular network of polyneric filanments, said net conprising two arrays of
filaments oriented at a displacenent angle of 20-90 degrees. Reference can
be made to European Patent Application 0215417, filed 06.09.86, Sneyd et
al, to further assist visualization of this sheet. The aforesaid sheet

mat eri al s can be prepared using hydrophobic plastics such as pol yet hyl ene,’
pol ypropyl ene, PVC, and the like, and are well-known for use in absorbent
products such as catanenials, and the {i2e: Such sheet naterials typically

have a basis weight of 0.5-5.0 ounces/ydkerr% £0 0016 err| 0.016
g/cnferr]), a &&{S%peRs)opnd; about APQ filaments pex, bipea} ing 86‘3 &) biesh of
20-40. Convent #oh&lilamentwpen 1ingalhinehs(2:84 aisyo be enpl oyed. VI

Backl ng mfgregf s Tbﬁ{-#am&' eat?ehemncwerﬁ\bwahmrang Fen ¢d S€ a
pol ypr opy! ene, 'P?Té'g ‘%‘st'fﬁ"ﬁ %Bﬂ‘dﬁg? meﬁ“aﬁﬂfgﬁgqe y? é’ﬁbs'sheet

0.001-0. mMm ttlloltﬁkpreierylﬂwcat Jeast aboutb0 a3 oilshi oMestr nnhfohablbadﬁeeg; sheet s

can al so be usggying- an ambmumrw | daeR ofC\sa ¢t S shyFacd naberrauofq aOptional
Ret ai ni ng Means_ - sbut

pr ef erabl y, be E:sb'\'}'? e@er\%ﬁéﬁen % r#g hru?(r)?a%rPerelfm ‘aﬂﬁgp o?“ t he
user's body toabgnrationheriginates, within the range of about + 20%, desirab'ly
, + 10%, of the average value of the amplitude for all ad:iacent
10 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 sophisticated apertured materials men-
15 tioned hereinabove, the practice of the present invention may also
- be undertaken with hydrophobic sheet materials having simple holes
punched therethrough.
It will be understood from the foregoing that the aforesaid,
preferred, “"sheet® or "film" materials used in the practice of
20 this invention are substantially different from fibrous nonwoven
materials, which are characterized by a large number of fibers
. which overlap each other throughout the thickness of the material.
Moreover, such sheet materfals are made from materfals
(preferably, hydrophobic thermoplastic polymeric materials) which
25’ prov_ide 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
sheets which are aqueous-fluid-permeable by virtue of a
30 multiplicity 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.
Patent 4,636,419, Madsen et al, January 13, 1987, sheets
comprising a network of ribboned filaments of two dissimilar
35 chemical types, and with two dissimilar melting or softening
points, are contacted and cooled to allow the formation of a
network sheet characterized by safd different transverse .and
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sfructures to performtheir intended function. For exanple, diapers and
i ncontinence garnments can be provided with well-known '

comrmerci al | y-avail abl e tape fasteners. Sanitary napkins can be provided
w-th glue stripes facing outward on their backsheet in well-known fashion.
Various pins, clips and fasteners of well- known types can optionally be
enpl oyed. VIIl. Optional Adjunct QOdor-Controlling Materials - The
conpositions and articles of this invent2gn can also contain an effective,
i.e., odor-controlling, anmount of various additional non-zeolite

odor - cont r ol | i hepgttudinal| polymert matersal &x pSuch tshepts capabe tused oin dbatrol | i ng
odors, as well ppfcthbe of a1l fiveRthon.t ypes being controlled. Such materials

(ot 5o, 55 v ch g BB RGECUenth A EL MmO kT
mat erial s typi €emArysing a reticular network of polymeric filaments, said net
: comprising two arrays of filaments oriented at a displacement

angle of 20-90 degrees. Reference can be made to European Patent
Application 0215417, filed 06.09.86, Sneyd et al, to further
assist visualization of this sheet. The aforesaid sheet materials
can be prepared using hydrophobic plastics such as polyethylene,
polypropylene,” PVC, and the like, and are well-known for use in
absorbent products such as ‘catamenials, and the 1ike. Such sheet
materials typically have a basis weight of 0.5-5.0 ounces/yd?
(0.0016 g/cm? - 0.016 g/cm?), a caliper of 5-25 mils, an open area
of 30-80% and a mesh of 20-40. Conventional nonwoven topsheets |
can also be employed. ’

VI. Backing Sheet - The backing sheet is conventional, and
can comprise a fluid-impervious polymer sheet, for example

_ polyethylene or polypropylene, that is thin enough to be flexible.
A polyethylene sheet 0.001-0.5 mm thick is typical. Flushable or
biodegradable backing sheets can also be used, e.g., with
pantiliner devices herein.

VII. Optional Retaining Means - The absorbent structures
herein can optionally, but preferably, be provided with means to
hold them in place on or near the user’s body to allow the
structures to- perform their {ntended function. For example,
diapers and incontinence garments can be provided with well-known
commercially-available tape fasteners. Sanitary napkins can be
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. .

VIII. Optfonal Adjunct Odor-Controlling Materjals - The
compositions and articles of this invention can also contain an
effective, i.e., odor-controlliing, amount of varfous additional
non-zeolite odor-controlling materfals 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 fons, and the like. Such materials typically
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- 27 - conprise 0.01% to 15% of the  conpositions herein.

Stated otherwi se, materials such as activated carbon can typically
be present at the- 0.1 g to 5.0 g level in absorbent articles of the
t.ype di sclosed herein to provide additional odor control benefits.

| X. Preparation of AGM Zeolitic/Binder Particles - A sinple, yet
effective, nethod for preparing the particles herein enploys-a

fluidized bed coating apparatus, as described nore fully in Exanpl e
-1. However, it will be appreciated thaty;other typeées of coating
apparatus, agglonerators, or the like, can also be used to 10 prepare

such particl escomprise 0.01% to 15% of the compositionsEXMdvieid | Stated

&g?e? OfZe('\)/ﬁrtl 'Sg?h;g&ﬁ(\,” g@vr l?rﬁa§§ §§°$él’t§q%1'. %9%:,"1:“ typwcalqaz%d
sol ution (19.9 ?ﬁ%‘be‘rtstbg)o A9 o %%eé?"% A ﬁ”&ﬁﬂ’ar"‘ﬁ“es ofiithh Shear
M xer Model SD4Spe discloset herednem omadde sqddit;iloonl oﬂon lcentrol benefigsl i te.
Typical shear tineriS préusr@eion of AGM/ZeolitidAfinder PirtqeTEERL of dimpAEM
granul es®(pol y%{ yelf?é& v@r fethod “Fo preparing the partic‘les herein employs a
fluidized bed coating apparatus, as described more fully in
Example 1. However, it will be appreciated that other types of
'coating apparatus, agglomerators, or the like, can also be used to

10 prepare such particles.

EXAMPLE I .

100 g of METHOCEL 5E (binder) are dissolved in 19500 m)

deionized water. Zeolite (ABSCENTS powder; 398 g) is added to the

METHOCEL solution (19.9% dispersion). A high shear mixer (Tekmar

15 | High Shear Mixer Model SD45) is used to create a dispersion of the
zeolite. Typical shear time 15 minutes.

498 g. of commercial AGM granules (polyacrylate) are placed
in a Wurster Fluid Bed Coater (ca. 10 cm Ascoat Unit Model 101,
Lasko Co., Leominster, Massachusetts). The AGM material f{s

20 fluidized in the bed at an air flow of 18 scfm (standard ft2/min);
the inlet temperature is brought to 138°F (58.9°C).

The flow of ABSCENTS/METHOCEL coating solution into the spray
nozzle is begun (1/4-Round Spray Nozzle made by The Spraying
Systems Co.; 0.40/0.300 fluid cap.; 0.120 air cap.). The flow

25 rate is set at 7.7 g/min. Exit air temperat'ure is 77-84°F (25 to
28.9°C). At these operating conditions, a run takes about 5 hours
to complete.

In typical runs, particles prepared in the foregoing manner
can comprise 40 to 60X (wt.) AGM; 10 to 40% (wt.) zeolite, the

30 balance comprising the binder (generally 6%-10% wt.). Particle
sizes range from 100 to 700 microns.
|  EXAMPLE II

Following the procedure of Example I, a composition

comprising 62% starch acrylate (SANWET), 38% zeolite (CBV400) and
35 binder (hydroxypropyl cellulose) is prepared as particles in the
300-500 micron size range. .
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Iin a Wirster Fluid Béd Coater (ca. 10 cm Ascoat Unit. Model 101,
Lasko Co., Leom nster, Mssachusetts). The AGM material is 20
fluidized in the bed at an air flow of 18 scfm (standard ft2/ m n);

the inlet tenperature is brought to 138F (58.9[err]C). ' The fl ow
of ABSCENTS/ METHOCEL coating solution into the spray nozzl e i s begun
(1/4-Round Spray Nozzl e nmade by The Spraysgig Systens Co.; 0.40/0.100
fluid cap.; 0.120 air cap.). The flow 25 rate is set at 7.7 g/mn.

Exit air tenperature is 77-84[err] F ( ZXAMRLE III 28.9[err]C). At these

operating condi tiong, nfydd!ibdbAloRtdIPilg gEPLU & in the Tf&nPQ:'?p'zﬁé%o an

I'n typical runs, artlcl a I n the f oregoi ng manner
conprise 40 to 8‘67°PV\F ?‘A‘G%'r ‘%0%‘?‘ Mo (wt.) zeolite, the 30 baI ance

conprising the binder (Jreredienty 6% 10% wt . ). Particle Percent ftdes range
from 100 Lo 700 m CRBSGENTS (avg 5 microns) Zeolite EXAVPLE | |

Fol | ow ng t he progﬁg@it I, a conposition
conpri sing 62% st ar Y , 38% zeolite (CBV400) Wnd
bi nder (hydr oxypr oppkanshi Wb%*@ ASK pr epar ed as particles in tHe
300-500 micron sizeTh@ngmposition of Example III 1is prepared in the manner of
Example 1, with 1% maltodextrin binder. '
10 ' EXAMPLE 1V
Pads suitable for use as an absorbent structure in diapers,
sanitary napkins, and the 1ike comprise a substantially
homogeneous blend of the following. o :

15 Kraft Cellulose Fibers (SSK*) 72
Zeolite/AGM** , 14

*Southern Softwood Kraft.
**Prepared according to Example I.
EXAMPLE V _ _
20 A lightweight pantiliner suitable for use between menstrual
periods, ‘and which can be disposed of in a toilet (i.e.,
*flushable®) comprises a pad (surface area 117 cm?; SSK air felt
3.0 g) containing 1.5 g of the AGM/zeolite particles prepared
according to Example II, said pad being {interposed between the
25 topsheet of U.S. Patent 4,463,045 and a fibrous, nonwoven,
flushable backsheet.
- ) EXAMPLE VI
A catamenjal product in the form of a sanitary napkin having
two flaps extending outward from its absorbent core is prepared
30 using the pad of Example IV (surface area 117 em?; 8.5 g SSK air
felt), per the design of U.S. Patent 4,687,478, Van Ti1lburg,
August 18, 1987. The nonglossy sheet of U.S. Patent 4,463,045, is
used as the topsheet
. . EXAMPLE VII
35 ' A disposable baby diaper using the odor-control pad of
Example IV is prepared as follows. The dimensions 1{sted are for
" a diaper intended for use with a child in the 6-10 kilogram size
range. These dimensions can be modified proportionately for
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EXAMPLE 111 A n1xed odor-controlling agent is in the form of

-200- 700 m cron particles, as follows. I ngr edi ent
Pescent (wt) ' ABSCENTS (avg. 5 n1crons) Zeolite

10- . VALFOR CP300-56 Zeolite 10
Starch Acrylate AGM 79 The
conposition of Exanple Ill is prepared in the manner of Exanpl e |
with 1% mal t odextrin binder. 10 EXAMPLE |V
Pads suitable for use as an absorbent st#w@gture in dlapers, '~ sanitary
napki ns, and the |ike conprise a substantially honbgeneous

bl end of the fol #tffienept size children, or |f@ﬁ-ea¢q§ﬁt ncontinence briefs,
Percent (wt) according to standard practice.

1. Backsheet: 0.025-0.070 mm polyethylene; width at top
and bottom 33 cm; notched inwardly on both sides to a width-at-

5 ~ 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 28.5 cm; length 50.2 cm.

10 3. Absorbent core: air-laid wood pulp fibers per Example
1V; Taber stiffness range 7-9.5, 8.4 mm thick, calendered; width
at top and bottom 28.6 cm; notched iﬁwardIy at both sides to a
width-at-center of 10.2 cm; length 44.5 cm.

4. Elastic leg bands: four individual rubber strips (2 per

15 ' side); width 4.77 mm; length 370 mm; thickness 0 178 mm (a1l the
foregoing dimensions being n the relaxed state).

The diaper of Example VII is prepared in standard fashion by
bositioning the core-plus-odor control material covered with the
topsheet on the backsheet and gluing.’

20 ' The elastic bands (designated “inner" 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 longitudinal side (2 bands per
side) of the core. The fnner bands along each side are positioned

25 ca. §5 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

30 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 fiexi-
ble, the glued-down bands contract to elasticize the sides of the
diaper. '

35 It will be understood that the practice of this invention
appiies not only to human odors, but also to animal odors.




15  Kraft Cellul ose Fibers (SSK*) 72
- 14

“Zeol i tel AGWF* . ~ *Sout hern
Sof t wood Kraft. **Prepared according to Exanple |I.

EXAMPLE V 20 A lightweight pantiliner suitable for use between
menst r ual peri ods, and which can be disposed of in a toilet (i.e.,

"flushabl e") conprises a pad (surface aréa 117 cnferr]; SSK air felt
3.0 g) containing 1.5 g of the AGM zeolite particles prepared

according to Exanple Il, said pad being i gt_er posed between the 25
topsheet of U S. Patent 4,463,045 a a fibrous, nonwoven,
fl ushabl e backsheet . EXAMPLE VII1I EXAMPLE VI

i al d ' f ' ' i.n.h .
) aps extohdi ho. ourharh Welen Prahl AppAtes Yok FRRGRG BbBars. 1T
the pad of Exanple |V (lngredieBtarea 117 cnferr]; 8.5 g SSRergent (wt.)

felt), per the design oOfomhirute®TetNilode®$87, 478, Van Till burggo

August 18, 1987. The n h & S. Patent 4,463, 045441 S
used as the topsheet. G Cotro Aiterthy EXAVPLE VI |

A ‘di sposabl e . BkPBgacted Apegranylan,form.ne  odor-control  pad of
Exanpl e |V is ptttHr partaclesol5Ovmicrdhcidenelid ohs ABSCENIS ailws I6% wt.

VALFOR 300-68 2zeolites (5-10 micron size) adhered to AGM
(polyacrylate) pa'rtic'les with METHOCEL. '
10 EXAMPLE IX
Cohesive particles prepared in the manner of Example I
comprise :65% acrylate AGM, 20% ABSCENTS, 10% activated carbon and
5% METHOCEL binder.
As can be seen from the foregoing, the compositions of this
15 invention are used in odor-controlling amounts to achieve the
desired benefits. This amount can, of course, vary, depending on
the 4intended "end-use and severity of the odor. Typically,
catamenial products will employ sufficient amounts of said
composition to deliver from at least about 0.2 g. to about 0.4 g.
20 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 unifom‘ly.adding a2 5 ml. aliquot of a defined
onion/ ammonia odor medium (20 g. commercial onion powder, 900 mis
25 B0 containing 7.5 g. NaHPO,.7H;0, 4.5 g. K,S0,, 1.8 g.
MgCt,;.6H,0, 3.0 g NaCl, 15.0 g. urea; 10.0 ml of 1 normal HCl;
stirred 4 hours, filtered, NH,OH and H,0 added to yield NH,OH
concentration 500-1500 ppm, as desired). After equilibrating for
1 hour in a closed container with a sniff port, the odor-
30 controlling capacity of the composition can be judged and the
amounts used can be adjusted accordingly.

35




Famge! These G mensi ons can e modi f1ed " oroport onat o K AN NNV

- 29 - different size children, or for  adult ifcohtithefces *

bri‘efs, according to standard practice. ;7ﬁ¢%f.%;_*5agksheet.
‘0. 025-0. 070 mm pol yet hyl ene; width at top and: bot 6REBS e Bkt ched

i nwardly on both sides to a width-at- 5 center of 28. SE,H},rgngth 0.2

cm 2. Topsheet: tapered céb|1lary pol yet-hytene—top per
U S. Patent 3,929,135, described herei nabove; width at top and :

bottom 33 cm q&%&@sd I nwardly on both sides to a width-at-center

1. A composition of matter, comprising a cohesive mixture of an
absorbent gelling material, a water-soluble or water-dispersible
binder material and a water-insoluble odor-controlling agent.

2. A composition according to Claim 1 wherein the absorbent
gelling material is selected from acrylate and starch-acrylate
absorbent gelling materials, or is a cellulosic or sacchar1d1c
material.

3. A composition according'to Claim 3 wherein the binder mater-
jal is a member selected from the‘group consisting of hydroxyethyl
celluloses, hydroxymethyl celluloses, C,-C, alkyl-substituted
celluloses, maltodextrin, and mixtures theréof or, preferably,
hydroxypropyl cellulose.

4. . A composition according to Claim 1 wherein the odor-
controlling agent is a member selected from the group consisting
of intermediate Si0,/A10, zeolites, high Si0,/A10, zeolites,
activated carbon. and mixtures thereof. '

5. A composition according to Claim 4 in the form of particles
having an average size, by sieve analysis, greater than 100
microns, preferably comprising at least 20% by -weight of said
odor-controlling agent.

6. A composition according to Claim 5, comprising a cohesive
mixture in the form of particles, said particles having a size, by
sieve analysis, greater than 200 microns, said particles
comprising: .

(a) at least 20% by weight of a particulate odor-controlling
agent selected from zeolite and activated carbon odor-
controlling agents, and mixtures thereof; :

(b) at least 40% by weight_of an absorbent gelling material;
and '

(c) a water-soluble or water-dispersible binder material.

. . This Sheet Has Been Repl
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of 28.5 cm length 50.2 cm 10 t core: air-laid wood
pul p fibers per Exanple |V, JMMHM“mﬂM] nge 7--9.5, 8.4 mm .
t hi ¢k, cal endered; w dth at top and‘bof't ofn 28. 6 3, IOt i-nward| y
at Both sides to a "width-at-center of 10.2 cm | grt‘ AKED 61 BEEN
4. Elastic leg. bands: four individual rubber strips (2_perREBACE: si dej
width 4.77 mm length 370 mm thickness 0.178 nm (all the  ——foregeiny
di mensions being n the rel axed state). .32 - The di aper of Exanple
VIl is prepared in standard fashion by positioning the

core-pl us- odor contyol AmuaBédrdbnt aYmIctdreninititehtorm of a diapesheastamenidther .
backsheet and gl ui n@antgpmer char?ctxpﬁzeﬂl ﬁﬁtthﬁt bﬁ”@&nt(adﬁ@ﬁn%&dcodt'ﬂaﬂrmg and

outer", corres- a{lgz ?sest to, and farthest fiom
the core, . reylp?é'&%l"\fef-% CBFPRQ‘éﬁ"@t% 3 Ita. 50.2 cm and positioned
bet ween t he topsheet/ backsheet al ong each | ongitudinal side (2 bands
per | Side) of gtheagorgordlin IstAgituPaNsEcoRl &afd‘laﬁ*dﬁ ediBrising a
positioned 25 5% omth e arrowest WI 8; ap a%gé JthiEasun ed
fromthe |nﬁ%"resémgé“iéf“'fene eI %%é’rfd AHoNRLtRS 3N g
el ement al opgrtdetds or dxggvegathe h:alvalpgara 8 erélsﬂgVQ Rty sdxi [greater

t opsheet/ bg ﬁ#ﬁﬁaﬁ@tm.lgﬁ;ngrIﬁlid%ﬁ-{\;ﬂﬂl&stMprMﬁg el astic and the
curved edge

their length in 30 t(ﬁ)e af @Péhyg& g{ghgﬁ}d i '?‘[r%“gb%g °qgm°m‘%r']?‘“8ned

ca. 13 mm agent se'lected from zeolite and activated carbon odor-
controlling agents, and mixtures thereof;
(b) at least 40% by weight of an absorbent gelling material;
and _
(c) a water-soluble or water-dispersible binder material,
preferably hydrox_ypropyl cellulose.

9. A process for affixing particuléte odor-controlling agents to
particles of absorbent gelling materials, comprising contacting
said absorbent gelling materials with said odor-controlling agents
in the presence of a water-soluble or water-dispersible binder
material, said process being carried out in the presence of water
in a fluidized bed apparatus.
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~fromthe inner bands, and are glued down along their length in the
stretched state. Since the topsheet/backsheet assenbly is flexi-

ble, the gl ued-down bands contract to elasticize the the
difaper. 35 It will be understood that the prmf” K4n %‘?"

I nvention applies not only to human odors, but_al sS-&*@g sani maT7
odors. — e
EXAMPLE VII I . A cat litter pro&éct conprises the foIIOW| ng

conponent s. HIGH CAPACITY 0BG ICONTROLLING COMPOSITIONS

Percent (wt.) . . : _
ABSTRACT

Compositions comprise absorbent gelling materials combined with high

levels of odorl-contr'olling. agents by means of binders. The preferred particle form

of the compositions is easy to handle, and is used in the manufacture of

cataménials, diapers, bandages, and the like. The absorbent gelling material

enhances the odor-controlling properties of the compositions by helping to control

ammonia odors.

Thls Sheet Has Been Replaced




utliale et Rty 10 % e ompacd AR D
form f*AGN!particIes_?%Q m cron size; 15% wt. ABSCENTS'pFUS 15% we. *
VALFOR 300-'68 zeolites (5-10 mifdP¢gngs) aghered to AGM S

(pol yacrylate) particles with METHOCEL. 1

EXAMPLE | X Cohesi ve particleg prepared in the manner of Exanple
I conprise 65% acrylate AGM 20% ABSCENTS, '10% acti vated carbon and
5% METHOCEL bi nder . ~ As can be seen fromthe foregoing, the
conposi tions ot AfMss 15 i nvention are used in odor-controlling anmounts
to achieve the « desired benefits. This .amount, can, of course, vary,
depending on = FRE TRt ended. —end- use and - severit or ~ they odor.
Typi cal |y, absorbantargeh] tig patrnisl s avwterspluwpiesor fwateerdispensife of

sai d COpRAdErt hatari N dRd iavRitel: NMBoRiibllecoddr - 6ditvd11Gng fhent 0/about 0. 4
g. 20 of the odor-controlling agent. To assist the formul afor, a
sinpl e. test of odor-controlling capacity of such conposytions

conpri ses 2. plhaciompesiEon RSCOEHAGr 49| Chyine dnptiereinorthen agpovdeabr bent
pad of tga®l QS matetihy pes agel eotad chirohy aagidaty andS stiarcirlaceylate of a

900 s 25 ﬁ%ﬁ%ﬁ?ﬁbaﬁ‘%‘ﬁﬁi‘iiﬁ‘."%@*“??’%"*mgfgoﬁuagﬁﬁﬁ%f?}??f’%ﬂ' G AL

Klerr] S err], magegal ey

3. A composition according to Claim 3 wherein Xhe binder mater-
ial is a member selected from the'group consisting of hydroxyethyl
celluloses, hydroxymethyl celluloses, C;-f; alkyl-substituted
celluloses, maltodextrin, and mixtures theréof or, preferably,
hydroxypropyl cellulose.

4. A composition.  according to Claim 1 wherein the odor-
controlling agent is a member selegted from the group consisting
of intermediate S$i0,/A10, zeolifes, high S$i0,/A10, zeolites,
activated carbon. and mixtures tHereof.

5. A composition according/to Claim 4 in the form of particles
having an average size, /by sieve analysis, greater than 100
microns, preferably comprising at least 20% by weight of said
odor-controlling agent

6. A composition/according to Claim 5} comprising a cohesive
mixture in the fofm of particles, said particles having a size, by
sieve analysiy, greater than 200 microns, said particles
comprising: -

(a) ayY least 20% by weight of a particulate odor-control]ing
agent selected from zeolite and activated carbon odor-
controlling agents, and mixtures thereof;

b) at least 40% by weight of an absorbent gelling material;
and



MyQl[err].6Herr]0, 3.0 g Nad, 15.0 g. urea; 10.0 m of 1'no “”m
stirred 4 hours,. filtered, NH err]OH and H err] O added to yi e“m "IH)HII””III
concentration 500-1500 ppm as desired). After equilibrating for ¢ t ®1s =

hour in a closed, container wwth a sniff port, the odor- 30 control li ng
capacity of the conp05|t|on can be judged a%ﬂ t he . anmounts used can
be adjusted accordingly. 35

31 8 -

-----

ains an odor-controlling

pantiliner, characterized in

3 m-*w,-{?onn of a wapa,ca'lnma) o fanHmef
- &, An absorbent structure { according—to—Claim—# comprising a
coheswe mixture in the form of particles or aggregates, said
part1&]4§s°gr aggregates having a size, by sieve analysis, greater
than/268 microns, said particles comprising:
{a) at leist 20% by weight of a particulate odor- -controlling

th S a mixhue o
agent /s zeolite and activated carbon odor-

controlling agentsk; and-mixtures-thoreof:-
(b) at least 40% by weight of an absorbent gelling material;
and
(c) a water- so‘lub]e or water-dispersible binder materialy
nembzr Sele R e, Group Lonticting of |, dvo
DAY Propy lf/llu(ows

Mdroxy et Gifulose hy, ¢,

l”bs%laq A ﬁ?l u iy n,d ﬁxgﬁcﬂ%umom 3 alkﬁp Sulgsﬁm
particles of absorbent gelling matena‘ls, compn ing—tontacting

" said absorbent gelling materials with_said odor-controlling agents

in the presence of a_ water<soluble or water-dispersibie binder
material, said-process being carried out in the presence of water

h“% '5 ]




CLAL M5: What is clained is: 1. An absorbent structure in the form
bf *a di aper, catanenial or pantiliper,” "~ conprising a cohesive nixture
inthe formof particles or aggregates, said particles or aggregates
havi ng a size, by sieve analysis, greater than about 100 m crons,
said particles conprising: (a) ahy least 20% by weight of a
particul ate odor-controlling agents chis a m xture of zeolite
and activated carbon odor-controlling ents; (b) at |east 40% by

vei ght of an abgGieEABLCITYIONOR 'CONTROLLING COMPOSITRORS- sol ubl e or
wat er - di spersi bl e binder material which is a nenber sel ected from
the group consisting of hydroxypropyl cellul oses, hydroxyet hyl

cel | ul oses, hydroxymet hyl cellul os e ]-C{err] al kyl-substituted
cel | ul ose, mal t odextrin, §§§T‘rﬁ“§¢ﬁr es thereof.

Compositions comprise absorbent gelling materials combined with high

levels of odor-controlling agents by means of binders. The preferred particle form
of the compositions is easy to handle, and is used in the manufacture of
_catamenials, diapers, bandages, and the like. The absorbent gelling material
enhances the odor-controlling properties of the compositions by helping to control

ammeonia odors.
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CLAIMS:
What is claimed is:
1. An absorbent structure in the form_ of a diaper, catamenial or pantiliner,

comprising a cohesive mixture in the form of particles or aggregates, said

particles or aggregates having a size, by sieve analysis, greater than about 100

microns, said particles comprising:

(a) at least 20% by weight of a particulate odor-controlling agents which is a
mixture of zeolite and activated carbon odor-controlling agents;

(b) at least 40% by weight of an absorbent gelling material; and

(c) a water-soluble or water-dispersible binder ‘material which is a member
selected from the group consisting of hydroxypropy! celluloses, hydroxyethyl
celluloses, hydroxymethyl celluloses, C;-C; alkyl-substituted cellulose,
maltodextrin, and mixtures thereof.




32
HIGH CAPACITY ODOR CONTROLLING COMPOSITIONS

ABSTRACT
Compositions comprise absorbent gelling materials combined with high
levels of odor—controlling- agents by means of binders. The preferred particle form
of the compositions is easy to handle, and is used in the manufacture of
catamenials, diapers, bandages, and the like. The absorbent gelling material
enhances the odor-controlling properties of the compositions by helping to control

ammonia odors.
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