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The present invention relates to absorbent products, more
particularly to absorbent products in a'novel form'adapt-
able for more facile and controlled application in the
produétion_of absé:bent articles and in the preparation of
superior absorbent articles. ' .

Absorbent materials having superior capacity for immobi- |
1izing water and agqueous fluids, and frequently referred
to in the art as "superabsorbents”, "hydrogels" or "hydro-
colloids", and available in particulate, i.e., pulverulent
or granular form, have been incorporated in the cellulosic
absorbent structure of diapers, sanitary napkins and other
articles to increase their absorptive efficiency. Uniform
incorporation and retention of these particulate ,absorbent
materials have not been readily accompiished. Even when
uniformly distributed, the dry particulate materials have
been found to shift, and special constructions have been
employed to retain the particles in place. It is desir-
able to provide a product which permits facile incorpora-
tion of absorbent particulate materials and more uniform
retention in absorbent articles.
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-2 retai ning themthereon, whether the absorbent be of mate- rials known
in the art as superabsorbents or of other particulate materials having
absorbent properties. As used herein, the liquid contenplated to be
absorbed is 5 water or aqueous liquid while the carrier of the particuili
| ate water sol uble, water swell abl e absorbent and conmpon- ent of the
conmposition is an organi c vehicle. The préduct is especially useful for
conveni ently placing absorbent materials in bandages and in articles such

as diapers, 1QcaitdMd AnedadidSorNdwREERERERKeSRABRICT Nt MY YosaRALELY,
heal t h care, consuner and industrial .applicatjons, By "absorbent géoduct"

is meant a cBABES KT OFHring RF e PR BHERFAPECRREEALS R0 1QfhIENSERL er

swel | abl e abparkaiuibre hovd Pba Bs JRAvEARAGbEYrBlent! dresdrelieds aAs
hereingfter de- fined, dispersed ip_an inert _organic égﬂl Ie,q%a ereinafter
defi ned,_by “§ER P&FRITy the hEamd AenhergReter &qudfuLRIn t¥h can -
be i nbic bs‘dI apd tieel (hbrpeeiqdlétbfis V\Bi@ﬁidﬁfvhﬁlmleylml’e, dar®iey ot tﬁ’fe f pa i par
gram of pol yger. The conpositjon i s heterogenequs iin that the - 23 -
particul ate ggf?eﬁﬁ%?%i%ﬁiﬁﬁg 'éﬂﬁtﬁﬁtsHPSiBﬁ@@d%§?94§?W&#ﬁQﬁefoqﬁgn
product can lkeatcm ethercaiges it senappl aad orgaaisubahiatle L 0 THevpredact
superior article in whi t he tLcul ate absorbent i.,s unifor di sper sed
and 1 e 515, BarReTATTy Lige P ERR BRRYRPIREEIY £ ins Ui T dehent
dininution i mazieadrglis oin Coxmdagesi andadnmaghti dlese et eab diapers,

~" 10 sanitary napkins and absorbent sheets for many sanitary,

health care, consumer and industrial applications.

By “absorbent product” is meant a composition comprising a
particulate water insoluble, watér swellable absorbent

15 - having a gel capacity of at least 10, as hereinafter de-
fined,dispersed in an inert organic vehicle, as hereinafter
defined; by '"gel capacity” is meant the weight of aqueous
fluid which can be imbibed and held per unit weight of
polymer, i.e. grams of .fluid per gram of polymer. The
composition is heterogeneous in that the



"as a result of the coating of the surfaces of the particu- |ate absorbents -
by the organic vehicle which is generally water-inmm scible. Mreover,

whet her gnployed alone or on 10 a substrate, absorption of water is
substantially instan- taneous. In addition, the product after absorption of
water is resistant to | oss of water whé& subjected to pressure. 15 Wen
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10 a substrate, absorption of water is substantially instan- “
taneous. In addition, the product after absorption of e
water is resistant to loss of water when subjected to
pressure.

15 when polyethylene glycol is used as. the vehicle, the ab-
sorbent is blended therewith. The purpose of this blend-
ing is to provide particles capable of being retained in
fibrous mats or other absorbent matrices. The blending
also reduces dusting of the powder and shake-out losses

20  from the fiber matrices.



other paterials include cross-Iinked carboxynethylcellu- |ose, cross-Iinked
pol y(‘al kyl ene oxi de), gums, and gun 15 bl ends. The absorptive capacity
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nmore the weight of the material in dry form and commonly about 15 tines.to49

about 70 times the weight or noro. 20 y "particulate” is neant a
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shaped suciBwstlsphexprassivauridbdordegtaris areant az , mateejalahavingy- _
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moi sture, with the absorbent or with the substrate, on which the product may

be applied §9 mxtertappohaying ebsqrpyive puoperties superior to - 4-
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N~ available are acrylate polymer modified polysaccharides
and synthetic acrylate polymers as hereinafter defined;
other materials include cross-linked carboxymethylcelluQ_
lose, cross-linked poly(alkylene oxide), gums, and gum

15 blends. The, absorptive capacity of the materials

contemplated is at least 10 times and up to 1500 times or
rmore the weight of the material in dry form, and comnonly

about 15 times to about 70 times the weight or more.

20 By “particulate" is meant a substance in the form of fine
discrete particles. They may be variously shaped such as
spheriéal, rounded, angular, acicular, irregular, frag-

W mented and the like. The particles may range in size from
about 1 micron to 2 x 10% microns in diameter or cross-

25 section (largest dimension when not spherical). Particu-
late is also intended to include absorbents in the form of
fibers of short lengths. The particles may be otherwise
designated as granular or powder. By "powder" is meant

. particles of particle size of from about 1 to 103

30 microns.

By the expression "inert" is meant a vehicle which is non-

reactive with the water or moisture, with the absorbent or

with the substrate on which the product may be applied if
35 employed as coating.
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linked. Suitable synthetic absorbent polymers are nodi-

fied

natural polymers, e.g., modified polysaccharides, are

15 generally water-insoluble but water-swellable. Certain
natural gums ‘although frequently classified as water-

solub

le also may be suitable provided they exhibit proper-

ties heréinafter detailed. Many of the suitable materials
are those which have been reported to have an average
20 rnolecular weight per cross-linkage in the range of from

about
have
are r

be completely synthetic acrylate polymers or acrylate

25 modif

or ac

25,000 to about 300,000. The preferred polymers
an acrylate group in their molecular structure and
eferred to herein as "acrylate absorbent”. They may

ied polysaccharides, e.g., acrylate modified starch
rylate modified cellulose. “Acrylate polymers”,

“polyacrylate"” or "acrylate" embraces not only polymers

which
conta

contain acrylate salt groups but those which also
in an acrylamide, acrylic acid or acrylic ester

30 group. The absorbents may have another type of hydrophi-

lic g
such

rbup in the structure such as sulfonate, oxide, etc.;
absorbents include sulfonated polystyrene, poly-

(alkylene oxide), and the like. Carboxy-methylcellulose

after
35 bents

cross~linking is also within .the scope of absor-

as are gums and gun blends. The absorbents may be

nrepared by methods described in the literature.



-5 Representatlve met hods are hereinafter described. Al so, nost absorbents
are’avail abl e commercially. The suitable absorbent polyners may be prepar d_
by cross- 5 i nking a preforned water-soluble straight chain polyner, b 9
pol ymeri zi ng an appropriate nononer or nononer and a co-nononer to

si mul t aneously effect polynerization angscross-linking, or by incorporating
a hydrophilic group into a conpleted polyner. An exanple of the latter is
10 Smf(Nnﬁéﬁ@séﬁ;aﬁEyEEh%th@dﬂﬁ&ﬂe1ﬁnﬁqmnzﬁt@eadéagribbﬂ@niehaﬂmnies.

Mor eover, where I s, desired tq _ha & e t he carboxylic or
sulfonlczﬂﬂ?ﬁﬁr%%ﬁ?rpﬁggﬁoﬁ§ﬁefﬁﬁi/ ré?%ﬁ% #}g as an acid, ester,

amde, or nitrile and the product hydrolyzed i n whole or 15 in part. The

preferred h

B ae 4 or ol of o bRnBRen abEBHENY, WM mES adloBe (B ega R LY e
and whﬁv,h hhisk20g abmfpe‘ptedsewﬂﬁarw?rpkﬂélﬁ straight, cBain ROLyMERy ent
3, 686,92 dﬁﬁﬂ#&fﬁngkﬁ gafnoréﬁﬂ%géa@ M@ﬁéﬁef\ be &nm%hbﬂ'lelr rgidlai on

such as so pOt assi um or rogen nis roma bout 51t about
0.9, I-n detorisenpieretosmimyltanacisly seffpat ,PPiYRREigst 1%&3’&? of mer

uni ts bet wegpygEA33nkiitss o bR Gnda foPREDAGEAt hgaRbBhALIE kptdummi de and

car boxy-
into a completed polyner.

An example of the latter is
10 sulfonation of polymers to obtain polymers bearing

- sulfonic moieties. Moreover, where it is desired to have

the salt form of the carboxylic or sulfonic acid group;

the polymer may be-prepared first as an acig, ester,

amide, or nitrile and the product hydrolyzed in whole or

15 = in part.

The preferred synthetic acrylate absorbents are those
which have a salt group, an acid group or which have both
~.an amide group and a salt or acid group and which have
20 been represented in the literature, e.g., U.S. Patent
3,686,024, by the following formula:

“ - 4 r <

25

— CHZ-CIH
c=0

|
NH,

CHz‘ClH —
i
oA

- D ¢ - —d]-n

30 ' _ z

‘where A is an alkali metal ion such as sodium or.
potassium, or is hydrogen, n is from about 0.5 to about
0.9, l-n defines the extent of hydrolysis, and z is the

35 nurnber of mer units between cross-links.

The acrylate absorbent containing both amide and carboxy-
late groups may be prepared either (1)} by aqueously poly-
merizing about 2 to 20 weight percent acrylamide with from

51,-291 40 about 0.005 to 0.5 mole percent "based on acrylamide" of a



- | ate~groups may be prepared either (1) by aqueously poly- nerizing about 2
to 20 I ght percent acrylamde with from PL-291 40 about 0.005 to 0.5
mol e aggcent "based on acrylam de" of a_ . -6- difunctional organic
cross-linker such as N, N -nethyl ene- br&acrylanide in the presence of a
free radical catalyst to obtain a water-swellable cross-Iinked

pol yacryl aamanc%%ntafler&ajéﬁc pafésgl-unméér SLhl G N, m'a-qwg\ﬁswhgali to

obtain a cross-|inked pol haV|ng 8% n am de an ali neta
e

carboxylat91§P86§§4§§4ﬁN¥Pf ?ypﬁﬁiﬁFF ree paddfals SatAakyst o (2)
by cross- |tBkbﬁﬁafirp@Waﬂi@r—éWeDI@Bﬁéedrbb@%&n}k@cﬂ@b’bﬁaﬁi&j&m&dé a

cross. L1 Mo S Soch 2 N - pmsicheboag WA, gl vy - 10

t her eagt er ob):dli@ﬂ W7 g s -y eR r pohyina g hatvungn wﬁmararad—uedeaahdx;hat e
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N, N - nethuISneMaﬁan§H3¥ﬁ4ﬂh hltheerééebgeaMbss«iﬂnﬁgng syprenleush as

coual B! AN  BRLE {81 e a0k U I adenioprang 1 |

carboxylateqmpmmnﬂ(ﬁuqhzasfﬂnﬁ'-mebhxﬂegebu§§qaﬂ}dﬂ14ﬂfﬂﬁuiﬂdeLnyl-

crossib “f'b'%gxhz%rfé%ﬂd:@'l%ﬁﬁﬁé“guauﬂﬁﬁa\i VAl tild 1AL & de OhndCEHb! C aC] d_

uenc ener i zing radiation as described in

U. S. Patenﬂ-lKﬁZ@%&ﬂtﬁr?@f%ﬁbj bzztirﬁéyzﬂng- A poly'ner having both - .

an amide and a carboxylate .group also may be prepared by

cooolymer1z1ng acrylanlde and acryllc acid alkali metal

salt in the presence of a cross-llnslng nonomer such as

15 N,N'- nethyleneb:.sacrylamlda in the presence of a catalyst
system such as equal parts of ammonium persulfate and
B -dimethylaminopropionitrile, also described in the
aforesaid patent, '

20 Acrylate absorbents with carboxylate groups only as func-
tional groups nay be prepared by cross-llnklng either . by
subjectlng a monovalent cation salt of acrylic acid in
water to the influence of high energy ionizing radiation -
as described in U.S. Patent 3,229,769 or by subjecting it v

25 to chemical cross-linking as described in British Patent
719,330.

Another type of absorbent is polysaccharide modified by

having hydrophilic chains grafted thereon. By "hydrophi-
30 lic chains" is meant a polymer chain obtéined from mono-

mers which have a group whicn is water-soluble or becomes

water-soluble on hydrolysis, e.g., carboxyl, sulfoniec,

hydroxyl, amide, amino, quaternary awmmonium and hydrolysis

products thereof. Representative modified polysaccharides
35 are described in U.S. Patent 4,076,663. Preferred

polysaccharides have chains terminated by a carboxylate

PL-291



25 40 chem cal cross- I|nk|ng as described in Brltlsh Pat ent 719, 330.

Another type of absorbent is polysaccharide nodified by having hydrophilic
chains grafted thereon. By "hydrophi- 30 lic chains"” is nmeant a poli :
chai n obtained fromnono- ners which have a group whicn is water-sol ublie or

beconmes wat er-sol ubl e on hydrol ysis,

e.g.,

car boxyl ,

sul foni c,

hydr oxyl,

am de, am no, quaternary anmmoni um and hyflLol ysis products thereof
Representative nodi fi ed pol ysacchari des 35 are described in U S. Patent
4,076,663. Preferred polysaccharides have chains term nated by a

car boxyl at e3FRURQPr MiXEurg @y FRERANIIRkE oRnd RIS SEOURSE amiR groups.

The ”UdV“‘%b&QkiééCQB ?&@%%Hﬂfi&%ymﬂféf§oh8£Qﬁé@drh?ek%ehh%d'té”éﬁére as
starch or | ul ose g copolymers; the preferred nodified graf

copol yner s %}EeBBF9§&c@ﬁaﬁﬁi§9? onc¢¢1 hekope| gRREs, cPPOlYSestoh eyl at e

pol ymery ot ﬁ@éfekeaa aodilfaled p;a!ra/ﬂ;ercopalyﬂaérg%féa@@hg@b@%wm@te
polyneéi drophlllc chain, is attacagd to the backbone of the
cel il ul ode of<iY at?t& PLHMRSISrc it € 1 hFHRERR a2CEY bBFel PREXTST OFhus, an

acryl ate nndeilemogalHdgymaﬂanpdmymeﬁresented by the fornula L OH
H20H 15 20

the hydrophilic
chain is attached to the backbone of the cellulose or

In the polysaccharide acrylate polymers,

o | _
10 starch molecule through a carbon linkage.  Thus, an
acrylate modified cellulose may be represented by the
formula '
H,0H
o]
15
CH,0H L o4
20
: wherein L represents a hydrophilic chain of the general
e formula ” '
25 —+(cH, )0 —CR {cH,) = TR
l=0 C=0
] i
A B l
30 e —lr — -l
O o
I I _
wherein -C-A and ~C~B independently represents an acid,
35 ester, alkali metal salt, ammonium salt, or amide group,
each R independently is hydrogen or lower alkyl, r is an
integer of from 0 to about 5000 and s is an integer of
from O to about 5000, and r plus s is at least 500. An
acrylate modified starch would be similar but would have a
40 starch backbone.

PL~-291



wherein L represents a hydrophilic chain of the general fornula 25 30
ywherein -C-A and -C-B independently represents an acid,. 35 ‘ester,

al kal4 gnetal salt, ammonium salt, or am de group, each R independently is
hydrdbgn'or | ower alkyl, r is an integ8+ of fromO to about 5000 and s is
an integer of fromO to about 5000, and r plus s is at |least 500. An

acryl ate I t moul gyl b ve 40 ch
backbone.ggg- E&i‘gsg%g}p%gys%%p ]é%'g% g%}’ y?%t g%'éb%/g%é p%elba?)é%‘,ﬁ{’ ?ér'
exanpl e, by pollymeniizimg @n RPPOPPTdateppblysecichamidenvwitacrylonitrile
or met hacé)é!rg'ib ri'ér%:lé""c#‘ M+r%i AEDYE18CT Yiake, a&fyle’ﬁﬁ e

nmet hacrylrc acid, or wt - acryla %e or methacryl amde, and t e¥eafter
hydr ol yzi agryketiees witih gy Jieror nmabbrerylicy agdid, W Wiiglueous al kal i .
Al tergati ; | ; p oy ol ' al salt
o actyl | H o L BBy, DR Fher s fter hyladlye Ry =
gr af t - copdhenEeisxditifig @okyeer nikaVholanoat draPadtc Mitls ARSCVE| | ul owe

and starcgiRagivtel lakkiome v, atheyChal! b0 gleddi@dVSY 0PBLyhexTBL eri al

onto a starch or cellulose backbone can be acconplished sinu|ltanegusly with

the formaBiBf 8 @i&kald HREdbNFriE B8 pREMILCH e Melhacy ¥t g REdHs

medi um because the peroxide catal yst used to copol ynerize the

10 The procedures for carrying out grafﬁ—copolymerization of
olefinically unsaturated chains onto cellulose and starch =y
are well known in the art. Grafting of the hydrophilic
material onto a stérch or cellulose backbone can be
accomplished simultaneously with the formation of the

15 hydrophilic polymeric'material in an agueous medium,
because the peroxide catalyst used to copolymerize the
hydrophilic group producing monomers forms a redox
catalyst systel in combination with a reducing agent to
effect chain transfer onto the starch or cellulose back-

20 bone. Reducing agents which may be employed include

- cerous, ferrous, cobaltous, and cuprous salts and the
like. Graft copolymerization of olefinically-unsaturated
chains also may be effected by irradiation (ultraviolet-, -~
gamma~, or X-radiation) or by heating in an aqueous medium

25 in the presence of an emulsifier.

In carrying out the operation, powdered starch or fibrous
or pulpy cellulose is slurried in water containing a graft
copolymerization catalyst system and the hydrophilic

30 monormeric acrylate is added to the slurry and polymerized
in situ at ambient temperature or above depending on the
catalyst employed to obtain an acrylate modified poly-
saccharide. In this operation, a portion of the simul-
taneously formed hydrophilic polymer also may be |

35 physically entrapped into the polysaccharide backbone
naterial during the polymerization process. The

PL-291



T

hydrophi | i c group producing nononers fornms a redox catal yst systemin

conbi nation with a reducing agent to effect chain transfer onto the starly
or "cel l ul ose back- 20 bone. Reduci ng agents which may be enpl oyed |nclude
cerous, ferrous, cobaltous, and cuprous salts and the |ike. Gaft

copol yneri zation of ol efinically-unsatur&-ed chains also may be effected by
irradiation (ultraviolet-, gamma-, or X-radiation) or by heating in an

aqueous nedi P r f : out the
por at on. A epRILpRErE) BpERGE.A' o8 BindH ald FRLLY 8O, U |
\r/]vaéI er rc]olnt aub%qamn;ﬂtgrm tpngpetyeretoz gbited nc at aiglgthemhzﬂf t Zad .
ydropniirc e Y y ﬁaﬁg r ized in
situ at anbi ent tenggéggﬂggiorﬁ&ghveaggpen I ng on1§%e'%%t ys?geﬁgﬁgyed to
obtai n an a®aptdkaleiizeed pol y- saccharide. In this operation, a portion

of the gpmul - taneously fornmed hydrophilic polymer also may be 35
physi cal ly entrapped into the pol ysacchari de backbone material durjing the
pol yner i zat ek deakkodsnfop progucing grafity 4RSS 82K BEuELYS e

r egoger edI ang 4yjed :ﬁ%@ﬁﬁogpbew , T6RN, 3552 t33720bth33 sdaﬁ sfgatavsbsl , Doiof f
Ciher ot node 48+ £0autr A38ebah: 260 JReddg e feslred pariiele e
2,922,768, 3,526,372, 3,661,815, 3,935,099,

10 Suitable polysaccharlde acrylates are those in Whldh the
hydrophilic chain loading on the backbone is within the
range of from about 10 percent by weight to about 90
percent by weight, preferably from about 40 to about 80
percent by weight of the graft copolymer.

\V,:

15
In addition to modified natural and regenerated polyners,
hydrocolloid particle components may comprise wholly
synthetic hydrophilic particles. Examples of Ehégé now
known in the ar£ are polyacrylonitriie fibers which may be
20 wodified by graftiag moieties thereon such as polyvinyl
alcohol chains, polyvinyl alcohol itself, hydrophilic
: - polyurethane, poly(alkyl phosphonates), partially
~ hydrolyzed polyacrylamides (e.g., poly(N-N-dimethy
acrylamide), sulfonated polystyrene, or a class of
25 . poly{alkylene oxide). These highly hydrophilic synthetic
- polymers may be modified by other chemical treatments such
as cross-linking or hydrolysis. Further examples known in
the art are the non-ionic hydropnilic polymeré such as
- polyoxyethylene, polyoxypropylene and mixtures thereof
30 which have been suitably cross-~linked, either chemically
' or by irradiation. Still another more recent type is a
derivative of isobutylene-maleic anhydride copolymer.

Another type of absorbent which may be a component of the
35 liquid dispersed absorbent product of the present inven-
tion is cross-linked carboxymethylcellulose (CMC). Suit-
able cross-linked carboxymethylcellulose are those which

PL-291



4,028,290, 4,076,663 and 4, 105, 033. 10 Sui t abl e pol ysacchari de acrylates’

are those in which the hydrophlllc chai n | oadi ng on the backbone is within
t he radbb of from about 10 percent by _wgight .to about 90 percent by weight,
preferably fromabout 40 to about 80 pércent by weight of the graft
copolyner. 15 In addition to nodified natural and regenerated polyners,
hydrocollmay[hatPI#EaE@@pbneh?gtnﬁyaaﬂnﬁntupqmwﬁ#ycﬁ?ﬁﬁhbtpblﬁngﬁbhlI|c

particlesy azgélé h&gﬁ?m@.%ﬁm\ﬂn sl ¢f R %&:%ﬁyﬁskﬂgiagh%u rile

fibers mhlch nay be led b rafting noieties thereon such as
pol yvi nyl lgissoavisngi fzompaboutnl alt@rﬂhoqtt Se| F2rPRIYBRRNYLc ITOUP

pol yur et hgng, gk (gﬁ%y&:@&@ﬁeaeaah%ih lﬁiﬂldﬂQBbfaggﬂiYﬁﬁﬂng,

pol yacryl am des (e. I Y(N-N-di_nmet hy acryl ant de) f onat ed
poIysﬁyremgaiﬂn%ﬁcbhg%n6F12Ba1pM¥$PaH€ﬂR§ﬁ$(ﬁﬁcﬁsilu#ﬂﬁﬁeSHFBhﬁf

hydr ophi | 'e@l%&%ﬁfdﬁﬁhYﬁgystﬁ)én@dﬁh fied isyo@éaeﬁtahgvecaletwo@t nts
such as cross-1.inking drolysis. Furth xaml es kng & a art™are
t he non-i &% Q:W@%r%ﬁﬁ??FﬁtEBPyﬁgr§§9ﬁﬁ1 %ﬁﬁfyﬁ¥5% ¥yreh chel ulose

pol yox?lpr %bdécﬁfwetxﬁ@dz.én xé_&tﬁ?ilgt hewta%le atkhi hﬁdmilaleealeuEEalda)r-
cross-linked, either c ca or J rradi at t i anat nor e
recent tyﬁ@’?yén%ﬂa%i?ﬁgfﬂl@s& %'I“S(?E&%/ q:rﬁa % ﬁﬂyarl 88‘%5%&%%.
Qnot her Ei wagcwé%rab&mbeglawwtchnaaxamta mﬂmm ffomha Few miimpties

| spersed ,absor bent oduct .o resen - tLQn_is_c - | . d
car boxynetR122YFI b é°EEﬁCf° &Qﬁﬂ%ﬂﬁroéﬂ ?%%%g o' el Wpdily

car boxynetdfy | aed dribbsg aaEerhasemdneﬂfdlkﬂgmescribed in U.S. Patent o/

2'639'239- .

15 Still another type of absorbent which may be advanta-
geously employed in the product in the present invention
is cross-linked poly({alkylene oxide) of molecular weight
of at .least 100,000 which may be prepared by con;gdting
poly(alkylene oxide) with a suitable cross-linking agent
20 in the presence of free radical catalyst in a liquid
mediun at a temperature sufficient to effect the cross-
linking, wherein the liquid medium is a solvent-nonsolvent
mixture for poly(alkylene oxide) in which the nonsolvent =
portion is at least 35 percent by weight. The process is o'
25 described in U.S. Patent 3,956,224.

- Alternatively, poly{alkylene oxide) may be cross-linked by
ionizing radiation as described in U.S. Patent 3,254,292,
or co-cross-linked with at least one other water-soluble

30 polymer by exposing aqueous systems of polymers to high
‘energy radiation to produe cross-linked water-insoluble
absorbent polymers as more fully described in U.S. Patent
3,957,605 and 3,898,143.

3s Still another type of absorbent are organic substances of

polysaccharide character, e.g., natural or synthetic guus,

PL-291
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20
wet:~tross-linking of a water-soluble alkali netal salt of
carboxymnet hyl cel lu- 1 ose having fromabout 0.5 to about 1 carboxynethyl
group for each anhydroglucose unit. In wettlcross-linking, 5 reagents
bi functional with respect to cellul ose such as epichlorohydrin may be
enpl oyed.

car boxynet hyl cel | ul ose absor bent is heating a suitable alkali netal salt of

car- boxynet A GHRIPYRE FRCHUME| LOFYBE PSAR B (BiRFerTBr e*3BEN2Fet ween

-10- may be prepared by heat treatnent of

ANEEE SRS €t by cekipl89ddf a5 ah®1mNar Aty icdf &§iRSSwhibkethay

about [err] ajh,abotdig2dhoguin; ORagal@W gt WP e SeMeeal Waehs to
obt ain produgﬁs Qﬂ%&?g a nem/cagac't¥.%f absorbingimaler as- nore ful
described i n U2 chie opgiysasghatidessannear, it $HRbr LAHBEPERS
whi ch may be ambartentgechasiggetheoge@lilabid 4y oditiouth the pnédesited

i nventiion is crosss{inked poly(alkyl ene oxide) of nolecul ar weight of at
| east 1'06, 00(?%‘15%#

*be prepared by contacting poly(al kyl ene oxide) with

a suitable cross-1linking agent 20 in the presence of free radical

catal st 1, %l YhePESLUR BlaB SO AL LS ot el 1

Cross-

| i nki ng,

mis a S nonso

for poly(al kygemraklylepbtaingichst geranadas! eakidmr t iTrese solidssmags

T SSTLA, R TR S I iy B 2

radiation as thexrabedernloyed pat &he Forgy Ghpowfercasr BESVEPHRAY with at

| east one ot hfLegd &l - sol ubl e
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35

In the instance wherein the vehicles suitable in the
absorbent product of the present invention are liquid,
they are not limited 5y chemical classification provided
they are characterized by the viscosity and inertness
previously detailed. . _ .

One type of suitable ligquiad vehicle.is 0il. . The oils are
primarily hydrocarbon, aromatic or péraffinic. preferably

mineral oil, and for many applications that of the quality

available as baby oil. Plant oils, i.e., glycerides of
the appropriate viscosity range, may be employed but may
be less desirable for other reasons.

Another type of liquid vehicle is liquid resin. By
"liquid resin” is meant polymers in which the cowponent

monomers have been obtained from plants, petroleum or coal

tar, and include polymerization products of “"essential”
oil of plants and rosin esters obtained by distillation
of volatile components of plants. The polymers are those

having a softening point of about 25°C or below. Suitable

liquid resins include polymers which are primarily poly-
merization products of coumarone and indene, piperylene

and isoprene, mixed olefins of predominantly Cg olefin or

vent m xture

2i



307 polyner by exposi ng aqueous systens of polynmers to high energy
radiati.on to produce cross-linked water-insoluble absorbent polyners as
nore &%l |y described in U S. Patent 3,957,605 and 3,898, 143. 35 Still

anot her type of absorbent are organi c substances of pol ysaccharide
character, e.g., natural or synthetic funs, PL-291 whi ch nust be

enpl oyed as a blend. Typical guns which nmay be enpl oyed include | ocust bean
gum guar lﬂneﬁ&méhaangurpsﬁna@emam@hgpspedmahyp gﬁngagderbd | i ke. Wen

bl ended, S chari I nt.eract d sorbents
havi ng tﬁ% b ? 8i ﬁ%og gﬁﬁ Ij%(ﬁﬁﬁég s&bg ¥é §¥§_ %gbrbents
prepareddgmmémciambnoungeneNmmipuﬁwxqﬁﬁﬁnnﬂmqsobtalned as granul ar
solids. These solids may 10 then be conmminuted to the appropriate size.
Preferably they are enployed in the formof powder as_previously defined.
In tige i fsether vhypei oft Buitebilel deianid Ashicke the 1dqusdommReny oduct

of the prgsei; JaVENLiGReA e il Glathe e AL HOLabhu eedulie cheni cal %

C|aSSIfIC i on Provi are characteri zed by the viscqgsity and
i nert nessﬁﬂ*enlcallx&r‘é%‘Fbu§P§1éetrafq1&F5 dnt winkch yage ot igwitadite i quid

vehicle 'a?n‘@ient IEH?lea%u%% T iTFRd d ymahy@lfpsﬁé bean ®eOWRired %o
paraffinic, preferab mneral qil, and f Zs- Ilcatlons t hat of the

quality sSAR BFedNSthabavans. ehashic REoperEidsy| howevazs dn the

10 context of their use in the present 1nventlon, the' ' _
materials do not exhibit elastic properties. Suitable W
liquid rubbers include low molecular weight polyisoprene,
poly(styrene-butadiene), polybutadiene, and the like.

15 Still another class of suitable liquid vehicles are
certain liquid polyalkenes. Particularly useful are
polybutenes, e.qg., polybutylenes and polyisobutylenes.

Yet another class of suitable vehicles are glycol ethers
20 and high-boiling non-reactive hydroxylated conoounds.'
Suitable glycol ethers are polyethylene glycol and
polypropylene glycol in the molecular welgnt range of
abdut 200 ro about 600. ! . . - .\}
25 By "high-boiling non-reactive hydroxylated compounds" is
- meant to embrace alcohols and glycols which boil higher
than 100°C and in which the absorbent nmay be dlﬁpersed
without gel formation resulting. They include Cg and
higher alcohols, butylene and hlgher alkylene glycols and
30 the like.

In the absorbent products, the relative amounts of

absorbent and vehicle are dependent on the level of

avsorption required in the ultimate environment and on the
35 viscosity of the ligquid vehicle. Thus, if the absorption

is to be accomplished by an article which has been
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t he .appropriate viscosity range, may be enpl oyed but may 25 be | ess -
desirable for other reasons. Another type of liquid vehicle is liquid_, 20

resin. By "liquid resin” is nmeant. polynmers in which the conponent nononer.s
have been obtained from plants, petrolfgn1or coal 30 tar, and include

pol yneri zation products of "essential""0il of plants and rosin esters
obtained by distillation of volatile conponents of plants. The polyners are
t hose havohgaamaﬁth¥n¢qp¢mmmttbé pboduc250fortheepresent tinventiqui d

resins inglude éﬁf5&V@%C@hérgreihﬂgrhkysBﬂékré%% gﬁ@qa@éngnogaoducts
ene n

of counmr one an | ene a I soprene, m xed ol efi ns of
predon1naasltheK@W@ﬂmgmh @f &Ldzgyer as] e[éMH1Qﬂ%ﬁ|?EP aRAUREs P

esters, i&%ma%éseﬁ)én@':}/&emé,vsﬁhxheneuqhyw aaﬁctrwu@esufbieieht They

are avail able commercl al under various trade nagnmes. 5 _ Anot her type of

sui tafi’e ItoyAupRishiEre %snaéu abﬁeseéulvesfaqaiﬂ‘dmlﬁ ’i'%bg%? "PRE neant

mat er i & s JARRtdSd ANl fa CiepbrBbLY Wilh DRl ish IddhRT Sibidn Wil Th amgalritqui d
at anbi ent tenperatures. _These nmateri al Sﬁé?n Qgscure o, forn1gﬁoducts

havi ng el #titakepRpreading fhsEacteris YHRI RBFP use in the
present i YA, of hEosB8EBEREL S Q@w@&@rexmﬂmﬂhéﬂéﬁ§¢fb¢uﬂpprbaast

ol y( st yr ehie- o wes Lefcry BREkavo e, it AaRe | Ter® 1adbS8RETPuta |,
clasgoof S tshlwe | tatbdedehichoatastbstrate, the absorbent product
o will generally have a higher content of absorbent.
Generally from about 2 parts to 1000 parts, preferably
about 25 parts to 100 parts, by weight of absorbent in 100
parts by weight of liquid vehicle may be employed. When
15 the vehicle is polyethylene glycol, 200 parts to 1000
parts and preferably about 400 parts by weight of
absorbant in 100 parts by weight of polyethylene glycol,
nay be employed. ’ ' . ' S

20 The use of polyethylene glycol eliminates the sponge-cake
effect or caking of blends produced by more hydrophilic
materials.

The product may be modified to include other materials.

25 small quantities may.be added to affect its spreading
properties. Thus, if small quantities of absorbent is
employed but a high viscosity liquid product is desired,
the viscosity characteristic may be changed by adding
viscosity modifiers, usually silicated powders at very low

30 concentrations.

The absorbent product may be employed in the preparation
of absorbent articles such as diapers, incontinent pads,
sanitary napkins, bandages, and the_like. In the prepara-
35 tion of absorbent articles, the absorbent product is
applied to a substrate. The substrate most preferably is



certain liquid polyal kenes. Particularly useful are pol ybutenes, e.g.,

-pol ybut @l4enes and pol yi sobutyl enes. Yet another class of suitable vehicles
-are glycol ethers 20 and hi gh-boiling non-reactive hydroxyl at ed

conmpounds. Suitable glycol ethers are pdﬂfﬁfhylene gl ycol and pol ypropyl ene
glycol in the nolecul ar wei ght range of about 200 to about 600. 25 By

" hi gh-boi | i agmasRriedcthyei iy deoxy atieh icpDrpeawntisy bfoperBaniudip ggbrace
al cohol s and glé&ols whi ch boi higaer than_lerr;1and in which the
absor bent nB§ B IASESe R I R hBuR RGeS UMt IO P PESEPER g B 1ahE gad
[err] and higbkeudd<ofnteridusylvBaenanthve gltels abkypereyolasind sread 3@
the like. In the absarbe products, .the rel ative amunts of absorbent and
vehicle arelﬁeﬁﬁﬁiiﬂliﬁil%esPEQeFSOPY 08 i BRAVEBqui FIO¥SYPEmeP ul ti mate
eBVi rormentpaedemrdmeexﬁﬁo?;m'ﬁﬁgogjstm Q{oﬁv&tﬁslréﬁ\cllﬁéﬁﬁ‘iehisﬁigﬂx a%[]&'s"s%% the
absorption [s_to he acgconpljshe ‘an article which _has been, PL: Y
e bbt ai bt ey dSHT RPTHEY pPOAYEC S CHRIEESBN: RSBt OiTeig |
conponent ofiisberadd cdis@sbanhspraductsund 6Satefadnas Subsrgpoagntnel a
di aper as tEe %rgjche Ihqhann nt of the absorbent in.the vehicle wll be
an amount sOPFF&TentSs 1t d %ﬁpgf"ﬁue'ﬁe IS BESBRPEAFE cARETIEY the
pad substrageawsd the ehighidWwehikd esaleantinty Wohahavsbicvemarinsootable
spreadial 9 CQ%%%%tr%relds tér? St‘rfxg rsﬁ%%%'cyel.ng ‘fﬁ'x”f]be most of the liguid

~ vehicle becomes drawn or penetrates into the substrate, a

sufficient amount appears:to remain in contact with the
absorbent and the absorbent is not :eadily.susceptible to
mechanical displacement. If the substrate does not have
15 drawing properties, the product is most preferadbly
ermployed in a laminate in which a material having drawing
propgerties is superposed on the liquid-dispersed absorbent

product after it has been coated on the substrate.

20 When the venicle is polyethylene glycol, the absorbent
product is preferably applied to the desired substrate
(which comprises an absorbent wmatrix) by air conveying or
air blasting the product into the interstices of the (W,
absorbent matrix.

25
One application for the liquid-dispersed absorbent product .
is in the preparation of an improved diaper or similar
absorbent article. 1In such application, preferably a thin
layer of cellulosic batting has applied thereto the

30 absorbent product of the present invention to produce a
modified batting and the modified batting used to prepare
a disposable diaper in a conventional way i.e., it is
provided with a moisture impermeable backing sheet and a
moisture permeable top sheet. Alternatively, a highly '

35 absorptive diaper or sanitary napkin may be prepared by

providing select portions of a thicker batting with

2L-2S1
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anounts of absor bent . However, if the absorbent product is to be applied

di rectly to the area where aqueous f|UId 10 is to be renmpved without -
substrate, the absorbent product wl| ?grally have a higher content of 25
absorbent. CGenerally from about 2 parts 1000 parts, preferably about 25

parts to 100 parts, by weight of absorbent in 100 parts by weight of |iquid
vehi cl e nmay comcerdimpteell dhexs 16£ abherbehtc@eaqu@alyéﬂhylen91glgcol 200

"R 100 par t SHSPe &%ﬁ%gﬂéﬁpo?'ﬁ%i% 4 AONLSAIRHR Hidde Bl gRaaelien

use of poIyé@ﬂﬂﬂ%ﬁ?@ﬂ@@iﬁeE$lﬁfﬁﬁtsgrthénsmﬁﬁgeQRﬂ&y(ﬁqnﬁﬁt%# caki ng of

bl ends prodyead {Hﬁﬁgﬂé‘ bgﬁ‘:vgﬁhﬁéh@' 2bsHIDHOGC e By PReNOdi T ed
naterla

to |ncIude other uantities my be added to_affect
its spr Sadi RPSHRRNY | £ suhmﬁentmlém reguft ithe shiftirgrasnelly

enpl oygd ; bulepdirite Mdd qméﬁ yafy qabgo%emctpdwﬁeqeasr Sthed HSovatelsi ty
charact&fistic may be changed visCosity nodifiers, usually

silicated pfa¥e&es: V&g Pﬁﬂﬂgﬁt sé@ﬁgéﬁﬂﬁéu%ﬂi?rPHﬁ?E&%%r%@nt product

may be enpl Qusbdvedtcand eﬁ@ﬁ@érenuaﬁeale%%ttgntth@ tdpgdeka Bugddas di apers,
I nconti nent pags,, sanitar klns a% ge and the I|ke | p the prepara-
35 tion of apd; SEBactines, fo5 RACiIHARA TSESEBIPEd (0 a

substraoe. Busctlsitatinntlhé paeténgbly U&d%cdﬂﬁlmoblllty of
: absorbent in the batting.
U,
In a modification of a diaper, bed pad or napkin the
absorbent product may be applied to a conventional.

15 nonabsorbent moisture impermeable diaper backing and
thereafter 1aéinated with a conventional moisture
permeable top sheet.

Another application for the absorbent product is'i; the

20  preparation of bandages. For such appiication, the
absorbent product may be applied directly to the gauze
surface to produce a bahdage of improved absorptive
quality.

25 The ligquid-dispersed absorbent products of the present
invention, of viscosity less than about 5,000 centipoises,
are especially useful as water scavangers and for immobi-~
lizing stray water. When the product is of very low |
viscosity, the product spreads substantially instan-

30 taneously with concomitant absorption and fixation of the
water.

By incorporating additives such as wetting agents,
‘surfactants, fertilizers, nematocides, insecticides, soil
35 conditioning agents and the like, to the liquid-dispersed

absorbent'product as above described, compositions

PL-291



24~- 14 Eg mat eri al having sone liquid drawi ng property such as cellulosic

”halerigl and synthetic absorbent materials and includes materials which
‘have‘this property conferred on it nechanically such as by bei ng woven.
However, a 5 preferred enbodi ment +¥6-4a nonwoven fabric such as a high
l.oft, |ow density polyester nonwoven. When a liquid dispersed absorbent
product [S: d uhst rat.e, vl b ) l.i gu d.dr aw ng
propertiéelzl,'E%gé‘gi af?Py%(?fea\%gs t%;eﬁ] |£q‘pu?end‘h€éeﬂ&|i€%I EAYelg%i %%i &5 s“(')?? %)#[

uni f or nlare Omoredi spedddy disdersad fthvan dii héxtosesef the liquid vehicle
beconmes drawn or penetrates into the substrate, a sufficient anount appears
to remain in contact with the absorbent and the absorbent is not readily

- suscept i Bhethernoreaniedditdivgs svgheras medindnalibsgeats .d@tivachave 15

dravd ng PPt heenth 't-_-déoﬁoééeﬂééfﬁ& by &%b%%&a&@ | ami nate
in which a materical havi n% rawi ng properties s superpoSed on the -~

|i qui d- diaEertha absorbent mrafindtafefrthe havepsipncwhishr Arehe v
subst rat@seaoforV\Qg?:ltﬂ&t\iﬂH A& dfap@ryehidl 87AiIhY¥C Absdria@bsor bent
product is preferablly applied to the desired substrate (which conprises an
absor berRTHRELER) 2BF &Pr%@m%ﬁﬁm or air blasting the product into the
interstices of the absorbent -matrix. 25 One application.for the

| i quji d- di speLs absorbent product.is in the preparati,on Qf an inproved . .
di B%r g’#‘“gu %FEEPW&B@OP&&H i’ci’e‘?s’f’ﬁaé‘acﬁhgpﬁ VEREIGR B 8bly a thin
layer ofne®l tol bei eonsitirued s Bmitidgt hereto the : W

EXAMPLES I-IX

15 Liquid—disperséd absorbent products having the
compositions set forth in Table A are prepared.
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> B e
30 . -absorbent product of the present invention to progyce a nodified
batting amgl the nodified batting used to prepare a disgosable diaper in.a
conventional way i.e., it is provided with a noisture | nperneabl e backing,,,
sheet and noi sture perneable top sheet. Alternatively, a highly 35 21
absor ptivegidi aper or sanitary napkin may be prepa@ed by providing select
“portions off a thicker batting with PL-291 concentrated areas of
absorbent product. The article prepared by enploying the absorbent product
of the presgent invention differs fromcertaingreviously reported articles
cont § ni ngJpul verul ent absorbent in that the 5 absorbent is substantially
freeﬁﬁgtr1'shifting usual 'y encountered when dry absorbent powder is
i mtorges at ed. Moreover, the product sinplifies incorporation of absorbent

TABLE A

and Eb_ unnecessary the specialized tefhni ques and structures for
pl aci gr retaining 10 absorbents in the batting to overconme nmobility
of a in the batting. In a nodifihcation of a diaper, bed pad or
napki D & bsor bent product may be apﬁfied to a conventional 15
_nonalg ¢r mai st ure i nperneabl e di aper backing and thereafter | am nated
W th orxenti onal noisture pernggble top sheet. Another application for
t he sorbent product is in the 2 preparation of bandages. For such
application, the ‘absorbent product nmay be applied directly to the gauze
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TARLE A (continued)

-18- .
sukrface produce a bandage of inproved absorptive ogality. 25 The

le anfabout 5,000 centipoises, are especially useful as water

sc and for immobi- l[izing stray water. Wen the product is of very
| ow Vi s ity, the product spreads substantially8instan- 30 t aneously
with con®mnitant absorption and fixation of the Water. By incorporating
additives{such as wetting agents, surfactants, fertilizers, nematocides,

i nsecticigfles, soil 35 conditioning agents aﬂd the like, to the

Ilquld db persed absor bent product as above &scribed, conpositions PL-291
26 c - switable for use as soil anendnents may be obtained whi ch are nore
rea | y dlspersed than dry m xtures. Furthernore, additives such as
agents anti bac- 5 terial. aggnts and anti-odor agents nay be
|nc r affed into the absorbent products of the invention which are u%gg
for é% gation to diapers and sim |@r absorbent articles and to bandages

10 O ollomjng exanpl es illustrafe the invention but are not to.be

con ued as limting. EXANPLE$5I-IX 15 Li qui d- di spersed absorbent

pro l@tsaﬂaw ng the =1 :

{Tig%%i;d persed absorbent products of the present invention, of viscosity
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.conpositions set forth in Table A are prepared. -291 H -18- 0 -19-
EXAMPLE X A |iquid-di spersed absorbent product suitable for use w thout
substrate is prepared by mxing 125 parts of polyacrylate (Permasorb) and2§
100 parts of mneral oil (74 cps.). The resulting oily product when
adm ni stered on a spreadi ng aqueous | iqu+tlequi ckly di sperses over the
surface immobilizing the aqueous liquid and simnmultaneously formng a gel.

The substantially instantaneous spreagli and formation of ge
prevents undesirabl e wat er-borne da : LE XI 15 - A liquid-dispersed
absor bent product is prepared by m xing 100 parts of a commrercially
avai | abl e bl ng. Al .%% C n u . Kel co,
el bl PSR LR QU N U 8B e
. N without substrate is prepared by mixing 125 parts of
(o polyacrylate {(Permasorb) and 100 parts of mineral oil
(74 cps.). The resulting oily product when administered
on a spreading agueous liguid quickly disperses over the
surface immobilizing the aqueous liguid and simultaneously
forming a gel. The substantially instantaneous spreading
N 10 and formation of gel prevents undesirable water-borne
damage.

EXAMPLE XI

15 A liquid-dispersed absorbent product is prepared by mixing
100 parts of a commercially available blend of xanthan
gum, locust bean gum and guar gum (GFS, Kelco, Div. of
Merck & €o.) with 100 parts of mineral oil (Johnson &
Johnson Baby 0il). The product is coated on cellulose

20 batting and the batting thus modified is used to prepare a
diapef in the usual manner.

Example XII

25 400 parts by weight of Mitsubishi Aqua-Keep 10SH* (which
is a polyacrylic acid partially neutralized with a sodium
' salt) is blended with 100 parts by weight of Union Carbide
Sentry 600* P.E.G. (polyethylene glycbl with a molecular
weiéht of 600). The blending is carried out for 5-15
30 minutes in a Hobartf mixer, at a medium speed, the poly-
ethylene glycol 600 being added at a steady rate to the
Aqua-Keep 10SH for approximately 2 minutes while mixing.
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- ;thson Baby G 1). The product is coated on cellul ose 20 batting and the
Ratting thus nodified is used to prepare a diaper in the usual manner.
Exanpl e A{j 25 400 parts by wei ght of 2 | t subi shi  Aqua- Keep 10SH* (which
is a polyacrylic acid partially neutrali®Zed with a sodiumsalt) is blended
with 100 parts by weight of Union Carbide Sentry 600* P.E. G (polyethylene
glycol with a nolecular wei ght ESAMBOBE. XTIIg bl &wvd ng is carried out for
5-15 30 mnutes in a Hobart* m xer, at a nedi um speed, the poly- ethylene
gl ycol 600 being added at a steady rate to the Aqua-Keep 10SH for
appr oxi mat 8lpnded ahserhent conpdiings haRdgigs ttivee coShamukei dhoks PEe291 30

Sot fopth i Enis Bie pb carECRePRAEeE e YO P Rl s S AT 1| Do

set forth in Tahle B are prepare _ nanner t '
i n Exanpl e@RECTIPAN &8 Bxarebe e¥is - _ Exanpl es 10
X1l XIV. XV XVl Carbowax 400* Union Carbide 100 Car bowax 600*p\,\
Uni on Car bi de =100 100 Car bowax: 550* Uni on Car bi déw
100 15 Sanwet 1000* _ ~ Iable B 250
Ingredients Examples
10 . ” _
' . | . XIII XIV XV XVI .
Carbowax 400* Union Carbide 100 ' ' hd
Carbowax 600* Union Carbide 100 100
Carbowax 550* Union Carbide 100
15 Sanwet 1000* . - 250

(Starch polyacrylate; Sanyo) _
Aquakeep 1lOSH* - 100 500 333
(Polyacrylate, Mitsubishi)

20 The ingredients utilized in Examples XII - XVI have the
following properties.

Water
_ . Freezing Solubility -,
25 | Mol. wt. Temp. C 20°C % by wt
Carbowax 400 Polyethylene 380-420 4-8 Complete
Glycol .
30 . Carbowax 600 Polyethvlene 5704630 20-25 Conplete
Glycol ' ‘
Carbowax 550 Methoxy 525-575 15-25 Conmplete
Polyethylene '
35 Glycol

*Tradenark

The blends produced in accordance with Examples XII - XVI
are suitable for air conveying or air blasting into the

51.-291 interstices of a fibrous web, so as to produce an



. (“(Starch polyacryl ate; Sanyo) Aquakeep 103- 100 | 500
333_(Pol yacryl ate, M tsubishi) 20 The ingredients utilized in Exanples

x1| - XVI hav. . V4 F bi | 25
! hadEaLpSLg 193 AR LRSI G WA RUETR RSOl LY
Cbnpéeper&bgonbeﬂe gecadbgmmx QQOdHﬂq&nhm¢@nﬁ sBd)- 880

4 8
20- 25

Conmpl et e Polye

y owax 550 Met hoxy .525-575 15- 25
%%ff§% s gu€§BR (chol *Trademar k The bl ends

preduced in accordance wi th Examples Xl - are suitable for air

conveying o
produce an
i medi at e

AL pPbARELBONAG! RRe AN COR AL PalhPLoNSVER, 138185 A O

absorbent sysren1MA rapird [1quid uptake and
and ig1EsgpplebXddfentarseidnmide’d to subetratesi §ospEprduses

sal i ne soIutéggorgentngtgqugcgg @a@fgbghe conpositions identified in

Table A'and in Exanple Xl I

article? as foll ows:

PL-291
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The products having the compositions of Examples I, IV,
and VI and XI1 are applied respectively to (a) a nonwoven
fabric sheet comprising 1.5 to 3.0 denier rayon and
containing 20 to 35 percent acrylate ester copolymer
binder, and having a weight of about 15 to 19 grams per
square yard? (b) a nonwoven fabric sheet comprising 35 to
64 percent 1.5 to 3.0 denier polyester fiber, 14 to 40
percent 1.5 to 3.0 denier rayon fibers and 20 to 30
percent of the same acrylate ester copolywer binder, and
having a weight of about 25 to 35 grams per sguare yard})
(c) cellulosic batting to form modified absorbent
materials. The materials are employed in the absorbent
portion of diapers and backed with moisture impermea?le
film to produce disposable diapers having superior
absorptive properties and in which the particulate
absorbents are retained substantially in place.

The products having the compositions of Examples III and
VII are employed to saturate creped paper. The modified
papers are employed to produce inserts for absorbent bed -
paddings.

The products having the compositions of Examples V and
VIII are employed to coat polyethylene £film to be employed
as backing for disposable diapers. The nodified backing
is then overlaid with fluffed cellulose fibers forming a
laminate then overlaid with nonwoven fabric web to produce
a superior absorbent diaper.

Zgbout 17.9 to 22.8 g/m°
babodt 29.9 to 41.9 g/m

31

are applied to substrates to produce absorbent



+ The products having the conpositions of Exanples I; 1V, 10 and VI and Xl
é?e-aﬁﬁiied respectively to (a) a nonwoven fabric sheet conprising 1.5 to
3:0 .denier rayon and containing 20 to 35 percent acrylate ester copol ymer
bi nder, and having a wei ght of about 1%2+t0 19 grams per a square yard, (b)
a nonwoven fabric sheet conprising 35 to 15 64 percent 1.5 to 3.0 denier

pol yest errHé bpfed&étgowxé@iagr% &'@5&%%?“”%?8%?%&?%%5 ijﬁgr Siand 20 to

30 percent of the same acrylate ester cop er, and ving a wei ght
of about B2 afRELIAEE Squganze rfabrig weifl| &si theae@ifhen o form
modi fi ed fEdE@eahd2But AR idlsizd faepd;m 18ts a6 ggml Qued in the
absorbenh? Q%tion of diapers and backed wth noisture inperneable filmto

= produce éh)%%ﬁ?e di apers havi ng superior absorptive properties and in
whi ct the particul ate absorbents are retained substantially in place. 25
The products_havin he .c osi tions of Ex les, |1l and VII, are enpl oyed
to satur g"tc% %?%‘peﬁgﬁépgf'. %I%pe Brefus ey SXRIBAE| SPBETESTr oduce S
inserts fabsalpstitenpropdrpded rgtridhtirleoresluche iatitﬂ&dﬂ&ecOWDOSi tions
of Exanpl \ V, r | oyed 4 0 coat pal yethylene filmto be
enpl oyed aass%zé%%ﬁq%g%%?gd??%g%gﬁ%e &f%é?%’?.’ Tﬁégngﬁ¥ LERLBESi ng i s then
over | ai d matérials f adecabtulddsddddest o thrage, 36hippdfighaire ddwn
overlaid with nonwoven fabric web to produce a superior absorbent diaper.
aabout 17.9 to 22.8 g/ n®

o
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bébbut 29.9 to 41.9 g/ m PL-291 32 22 The products havi ng The

conp05|t|ons of Exanples Il, I X and XIl are applied |ch

is thereafter fol ded and cut into a size a%oprlat4]" imnil g Mml ges
[

In use, each of the products, woul d exhi bi t“Superi or e.sorp ©n Praopert

attributable t particul at e absorbent borne t hereon. Further, the
particul ate nagééggﬁs are not di sl odged on storage, shipping or use. L-291
CLAIMS 1. An absorbédnt progbsonbent iptodpct renprising aapartisvdlalel e,

wat er S“B"ab'ﬁa%Q§OEHQBHuBT€'“%é%é?” ﬁéﬁ?ﬁﬁ%% %ﬁ é%béﬁésﬁa%Qng gpgeged in

an inert organic vehické as carrier, Paving a vIscosity at 5
tenperatures of2R3EitH t RE @éhd@%ﬁtthnﬁkﬁﬁﬁRSQ@ 37 %%ohﬂeIﬁoogﬁénlc

centipoi ses. 2yeflc28SAsbRRrAddUda L PN £4 16 RaPihf ! &Wi‘&@o‘é@t‘c?r at
i nsol ubl e, water swellable absorbent having a gel capacity of east 10

dlsperaed 5n aﬁemﬁgpptypgéngg use in the range of from about 25 to
about 100,000 centipoises.

2. An absorbent product comprising a particulate
water insoluble, water swellable absorbent having a gel
capacity*'of at least 10 dispersed in an inert organic

10 vehicle as carrier, said véhicle having a viscosity at

— temperatures of use in the range of from about 25 to
100,000 centipoises, there being from 2 parts to 1000
parts by weight of absorbent to every 100 parts by
weight of said vehicle.

15 3. An absorbent product* comprising a particulate
water insoluble, water swellable absorbent blended with
polyethylene glycol, there being from 200 parts to 1000
parts by weight of particulate absorbent to every 100
parts by weight of polyethylene glycol.

20 4. A product according to claim 3 which comprises
about 400 parts by weight of particulate absorbent to
every 100 parts by weight of polyethylene glycol.

\_/ 5. A product according to any of claims 1 to 4
in which the vehicle is polyethylene glycol 400,

25 methoxy-polyethylene glycol 550, or polyethylene glycol
600. ' .

| 6. A product according to claim 5 which comprises
about 400 parts of particulate absorbent to every 100
parts by weight of polyethylene glycol 600.

30 7. A product according to any of claims 1 to 6
in which the absorbent is a synthetic acrylate polymer
or an acrylate modified polysaccharide.

* as hereinbefore defined



_ 10 3%eh|cle d vehicle having a viscosity at tenperatures of_
use in the ﬁH@l‘“‘ﬁ!‘H‘mhut 25 to 100, 000 centi poi ses, there being from <
2 parts to y wei ght of absorbent. to every 100 parts by weight

of said vehicle. 15 - . An abser Beht- product conprising a

particul ate water insoluble, mater swel | abl e absorbent bl ended with

pol yethyl ene gl yoob, {REhEoBEERD SLLomaAO: DY teny 0£000aRAE B BY el OPt of

particul ate absorbent to ever of yet I'ene gl ycol .
20 4.in pr*@@iu‘élﬂeaébépabﬁ@tt Gsclaalbrﬁes'@\mﬁkg'éfbﬁprl ses about 400

parts by weight Of?ParA'ﬁPbah@tal&%‘&bQ"dltngt %P VY &P%Péihé ?ytwe'sght of

pol yet hyl ene gl yco roduct according to any of clalns
whi ch the vehit|whigh p‘éh?e?ﬁ?Pé‘H@ndﬂ ;iwlmamlwul%t hﬁﬁympol yet hyI ene

gl ycol 550, OrindethX'gPédﬁwa@cd@yblﬂé t REPAIRT] a660pdi BY bAyClodt M 5 .
whi ch conpri ses about 40 arts of partlculate absorbent to ever 100 Bgrts

by wei ght of $tAYBEnYI ERe® gW?@BI wigh claim % ora2p, dgywhig

any of clai nsyghi®lé camﬁbhﬁbstbﬁmﬂﬁéﬁéxﬂﬁlls a synthetic acrylate pol yner
or an acrylate nodjfie g %saccharlde éiprmwelnbefore defi ned - 24 -
t

8. A product accotHin 9R§SS TOTARREPRRINS 3 APPLRPERE 3BYdcCHent is a

bl end Of gunmsyhich comprises applying to the absorbing surface of

such article as substrate, an absorbent product

comprising particulate water insoluble, water swellable L‘/

absorbent dispersed in an organic liquid vehicle as

carrier, said liquid vehicle having a viscosity at

temperatures of use in the range of from about 25 to

about 100,000 centipoises. |

12, A process for preparing an absorbent article

which comprises applying to the absorbing surface of

such article as substrate, an absorbent product

comprising particulate absorbent blended in polyethylene

glycol. |

13. A process according to claim 12, in which

there is from 200 parts to 1000 parts by weight of

particulate absorbent to every 100 parts by weight of .
polyethylene glycol. v/

14, A bandage having enhanced absorptive properties

comprising an absorbent pad bearing particulate absorbent
obtained by applying to the surface thereof an absorbent
product* comprising a particulate water insoluble,
water swellable absorbent dispefsed in an inert organic
vehicle as carrier, said vehicle having a viscosity at
temperatures of use in the range of from about 25 to
about 100,000 centipoises.

* as hereinbefore defined




Q.. A product according to any of clains 1 to 8 imwhich thé absorbent is |n

pulverulent form 10. A product according to clai of clalns ]
7 to 9 when read with claiml or 2, in Whl the M‘l@“ﬁlmlwmﬂn
mneral oil. 11. A process for preparing an “absor £l es

conprises applying to the absorbing surface of such article as substrate,

an absor bent product1§@npﬁnsBhgoﬁﬁﬁnﬁnﬁnikshﬁﬂ%ﬂmnﬂkﬁﬂwﬁl% sypsErate .
svel | abl e absosR¢phgdhspesadd the rat L R s d AtkH ¢ ﬂ%ﬁ&é@ aéorﬁﬁf-ié% said

l'iquid vehicle having a_viscosity at tenperatures of use in_the ran

from about 25 %OPQBBEFU}QGeOUGtG€n@Pﬁ&Lﬂéieiuyatﬁﬁwﬁﬁi%%a¢B? 5P§ﬁ§gPH§ an

absorbent artigigpubsel ¢AMRAI s.g%rétprei i o Wéﬂ'&?@soéélidlgvéﬂiéﬁée of such
article as substrate, an absorbent uct co S|nqﬁ§§rt|culate absor bent

bl ended in poI?%Yﬁ?Seﬁevéﬁﬁeéﬁtylﬁ Aﬁﬁﬁﬂﬁﬁﬁt t ¥ cFBF nF 3888 n
whi ch t here i sofr gpoRO@bpart 25t @0l D UANcD poowiattipdipest i cul ate

absorbem to every 1 parts |ght of pol yet hyl C
* bandage havi ng enhanggd Fﬁ*lwg pfﬁﬁ%??ﬁﬂgg f%*% %ngﬂbgé?ﬁgthﬁad
beari ng particshaBEraMeomBeaIcebﬂmhmsidnb&ﬂnﬂqgng to the surface thereof
an absorbent product onpr,i.si.ng. particul ate ter, lnso] ubl e, r
- swel | abl e absor bent a?Speﬁgea %%?I%ﬁﬁqré§Qﬁ#fé é%éﬂ@l%gaggcgﬁg%gr, sai d
vehi cl e havi ngthevesbssrafeati st enpersthsabeait usel sturéeimpageesbler om
gbguy 25 to ab&ygpégobgggigiqtlp0|ses.

~ 18. An article according to claim 15, 16 or 17

in which the vehicle is polyethylene glycol, there
being from 200 parts to 1000 parts by weight of
particulate absorbent to every 100 parts by weight of
said vehicle.

19. An article according to claim 18, there
being about 400 parts by weight of particulate absorbent
to every 100 parts by weight of said vehicle, said
vehicle being polyethylene glycol 600, polyethylene
glycol 400 or methoxy-polyethylene glycol 550.

20. An article according to claim 19 in which
the substrate is a nonabsorbent moisture impermeable

— diaper backing.

* as hereinbefore defined



. ——
T .* .as hereinbefore defi 15. An absorbent article conprising a
. Substrate | ““ u@& \“ reto an, absorbent product conprising a
par?¥cul at Li I'e, water swel]|abl e absorbent dispersed in an
inert organit Vehicle, said vehicie Hav#?® a viscosity at tenperatures of
use in the range of from about 25 to about 100, 000 centi poi ses. 16. An
article according_.to claimi15 in Mhﬁcgbthe substrate.is a cel]ulosic
batting. 17. An affhiccl & SOMRRANG Y PLHE 187 ACRAFOR O™ Yate is a
nonabsor benasnhesednh®ete ratireedl) apeichackmp@isé8. aAwadselr cl e according
to claim15,_16.0ct .17 in which t vehicl e 1s, polyethyl en | ycal,, there
bei no T rom YBBCHEPAE SRRy P Eaule & il SpP pEIVRES ABstRR hent 1o
every 100 pantsabmimeirgllt ofl Seavdingha cviescd8itpnadr ttieipe racnored ng t o
claim 18, ther ei, 0 4 rg i ght parti.cul at bsorbent to
every 100 pg?t g‘sgy %i%‘% L% egi%)ﬁvéélﬁ?"??e‘),é\gsg?dsééﬁi %Iee t%éoﬁigseepsg‘l yet hyl&ne
gl ycol 600, polyeeﬁylenéLQMpmﬂOSﬁmﬁFm,rh&hozyapoayepmMaﬂﬁaHﬁqdunt55 =4 20.
An article cqrdi t i i B whi t strate.J nonabsor bent
noi sture | rr%%r P&ggg{l%b&:}‘é%e{‘ d@a%%%%ﬂi%ggh hgrsr_g?%g%%grtg a)eaf%le?fed
insoluble, water swellable gum absorbent and a mineral
0il having a viscosity at temperatures of use in the

range of about 25 to 500:0 centipoises.
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13 \
-+ 2pa - 21. A conposition, being an absorbent product as hereinbefore

defined, which conprises a water insoluble, wat eummm ate
pol ymer absorbent and a mineral oil having a vi st k "ml,ﬁmg tures of 37
use in the range of about 25 to 5000 cemt2groi ses. 22. “ A" cénpbsition

bei ng an absorbent product as herei nbefore defined, which conprises a water
i nsol ubl e, er a rhent d i | . 0il i a ...

Vi scosity a}[/ga% 'enp}g\rl\g%&‘uggéggggusggﬁ%%&ﬁengr gtr?)ge&o ”gg%%t 1'25‘”?%9%0383. gum

centi poi ses.absorPént 23s A bdepdsioifi e tavdr gugs £ o Claim 22 in which the

abs i f t I .. 24. An _absorhent produyct
Oh 2, aneoLPRlR. Lt b e "B 8AEL cOUiBe R P SRY Rt BrSOUEL
f or egoi ng Exegimibed in anPSoneAofr ahes FolreigoiingP Exidip Bk absor bent
P o SRR ' b 8550 FSL"BEL LR A5 U RRIS DY Al 1"

S substantially as hereinbefore described in any one of

. the foregoing Examples.
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