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-1- ABSORBI NG AGENT COWMPGCSI Tl ON, ABSORBENT MATERI AL,
AND ABSORBENT. PRODUCT CONTAI Nl NG ABSORBENT MATERI AL

FI ELD' OF THE | NVENTI ON The present invention relates to an absgdplng
agent conposition suited for-use in sanitary goods, such agsi¢$ | apers
(di sposal diapers), sanitary napkins, incontinence pads, an absorbent
material, and an absorbent product contjai ning the absorbent material.
BACKGROUND OF THE | NVENTI ON Recently, an absorbent resin is used
extensively in
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ABSORBING AGENT COMPOSITION, ABSORBENT MATERIAIL, AND
ABSORBENT PRODUCT CONTAINING ABSORBENT MATERIAL
FIELD OF THE INVENTION

The present invention relates to an absorbing agent
composition suitéd for use in sanitary goods, such as
paper diapers (disposal diapers), sanitary napkins,
incontinence pads, an absorbent material, and an

absorbent product containing the absorbent material.

BACKGROUND OF THE INVENTION
Recently, an absorbent resin is used extensively in
sanitary goods, such as paper diapers, sanitary napkins,
incontinence pads, to absorb body fluids.
Examples of such absorbent resins include: a
partially neutralized crosslinked polymer of polyacrylic
acid (Japanese Laid-Open Patent Publication Nos.

84304/1980 (Tockukaisho 55-84304), 108407/1980 (Tokukaisho
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sani tary goods, such as paper diapers, sanitary napkins, incontinence
pads, to absorb body fl uids. Exanpl es of such absorbent resins
include: a partially neutralized crosslinked polyner of polyacrylic acid
(Japanese Laid-Open Patent Publication Nos. 84304/1980 (Tokukai sho
55-84304), 108407/ 1980 (Tokukai sho -2-
55-108407), and 133413/ 1980 (Tokukai sho 55-133413)); a hydrolyzed graft
pol ymer  of starch-acrylonitrile (Japanese Lai d-Open Patent Publication
No. 43995/1971 (Tokukai sho 46-43995).2a neutralized graft polyner of
starch-acrylic acid (Japanese Lai d- Open Pat ent Publication No.

125468 197654 Tokolk@) pl1oaRd- 125468) 000 ERARINLIsH, opnol yTErs pf; vany!

acetate-acrylic ester (Japanese Laid-Qpen Patent Publication

14689/ 1977 ?%a'%}?(yg%éri lhg ,ﬁlﬁief?t4g?%§1;gﬂéfqyd5@ yzgféageﬂggxgﬁioH&FriL}gpan ose

acrylonitri _ ( rossli-nked product ereo
Lai d-Open Patent, Eubl 163 8Rel0 patent Publication No. 43995/1971

(Tokukaisho 46-43995); a neutralized graft polymer of
starch-acrylic acid (Japanese Laid-Open Patent
Publication No. 125468/1976 (Tokukaisho 51-125468)); a
saponified copolymer of vinyl acetate-acrylic ester
(Japanese Laid-Open Patent Publication No. 14689/1977
(Tokukaisho 52-14689)); a hydrolyzed copolymer of
acrylonitrile or acrylamide, or a crosslinked product
thereof (Japanese Laid-Open Patent Publication No.
15959/1978 (Tokukaisho 53-15959)); and a crosslinked
polymer of cationic monomer (Japanese Laid-Open Patent
Publication Nos. 154709/1983 (Tokukaisho 58-154709) and
154710/1983 (Tokukaisho 58-154710)).

Notable properties of the absorbent resin include
absorbing capacity and absorbency under pressure when it
is in contact with an aqueous liquid like a body fluid,
gel strength, and absorbing power of absorbing liquid
from a base material containing an aqueous liquid, etc;
Conventionally, the absorbent resins having some of the
above-mentioned properties which show desirable
properties (absorption properties) in their applications

of paper diaper, sanitary napkin, etc., as well as



15959/ 1978 (Tokukai sho 53-15959)); and a crosslinked polynmer of cationic
nononmer (Japanese Lai d-Open Patent Publication Nos. 154709/ 1983
(Tokukai sho 58-154709) and 154710/1983 (Tokukai sho 58-154710)).

Not abl e properties of the absorbent resin include absorbing capacity and
absorbency under pressure when it is in contact with an aqueous |iquid
like a body fluid, gel strength, and absorbi ng power of absorbing liquid
froma base material containing an aqueous |liquid, etc. Conventionally,
the absorbent resins having sone of the_ above-nentioned properties

whi ch show desirable properties (absorption properties) in their

appl i cati on er, di i ' - '
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resins haveaggggbgﬁ%pgggqggshaveEFggRl§§8§ésaggh absor bent resins,

absorbent mEterials an orbent "produ I'nCl ude: an absorbent resin
disclosing a combngthol ofo@ SPeGh’! Gpd8kvent resins, absorbent

materials and absorbent products include: an absorbent

resin disclosing a combination of a specific gel
capacity, shear modulus and an extraction polymer content
(US Patent No. 4,654,039); an absorbent resin having
predetermined ranges of absorbing capacity, absorbing
rate, and gel strength, and paper diapers or sanitary
napkins using such an absorbent resin (Japanese Laid-Open
Patent Publication Nos. 185550/1985 (Tokukaisho 60-
185550), 185551/1985 (Tokukaisho 60-185551), and
185804/1985 (Tokukaisho 60-185804)); paper diapers using
an absorbent resin having predetermined ranges of
absorbing capacity, absorbing rate, and gel stability
(Japanese Laid-Open Patent Publication No. 185805/1985
(Tokukaisho 60-185805)); an absorbent product containing
an absorbent resin having predetermined ranges of
absorbing capacity, absorbing power, and water-soluble
content (Japanese Laid-Open Patent Publication No.
21902/1988 (Tokukaisho 63-21902)); absorbent sanitary
goods containing an absorbent resin having predetermined
ranges of absorbing capacity, absorbing capacity under

pressure and gel breaking strength (Japanese Laid-Open



capacity, shear nodulus and an extraction polynmer content (US Patent No.
4,654,039); an absorbent resin having predeterm ned ranges of absorbing
capacity, absorbing rate, and gel strength, and paper diapers or sanitary
napki ns usi ng such an absorbent resin (Japanese Lai d-Open Patent
Publ i cati on Nos. 185550/ 1985 (Tokukai sho 60- 185550), 185551/1985
(Tokukai sho 60-185551), and 185804/1985 (Tokukai sho 60-185804)); paper

di apers using an absorbent resin having predeternm ned ranges of absorbing
capacity, absorbing rate, and gel stahijity (Japanese Laid-Open Patent
Publ i cati on No. 185805/1985 (Tokukai sho 60-185805)); an absorbent product

cont ai ni ng ]%'t%rlp@(ifutﬁqutca[tq.%nNB{ivé%1pflm?&'€kﬁﬁgi‘sﬁ?9§§—9§86? oI bi ng

capacity, absorbing power, and water-sol content (Japanese Lal d- Open
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sanitary good ontarning an resin having pfre ranges
Of  absor bl 1 L ARAL L n ARS8 ARAE s 1) Ul UG SHEC B0 B o210
under pressure (Japanese Laid-Open Patent Publication No.
34167/1990 (Tokukaihei 2-34167)); an absorbin§ agent
containing an absorbent resin héving predetermined ranges
of absorbing capacity under pressure and particle
diameter (European Patent No. 339,461); an absorbent
structure including at least a predetermined amount of
absorbent resin having predetermined ranges of absorbing
rate and absorbing capacity under pressure in a short
period of time .(European Patent No. 443,627); and a
synthetic absorbing material having at 1least a
predetermined amount of absorbent resin having
predetermined ranges of deformation under load and
wicking index (European Patent No. 532,002).

-Recent sanitary goods, such as paper diapers and
sanitary napkins, have been improved in terms of
performance and thinness, and accordingly, an amount of
absorbent resin used in the sanitary goods per sheet, or
percent by weight of the absorbent resin based on the
weight of the absorbent material mainly composed of the
absorbent resin and hydrophilic fibers (hereinafter

simply referred to as a resin concentration) has been



-4- Patent Publication No. 99861/1988 (Tokukai sho 63-99861)); a paper

di aper containing an absorbent resin having predeterm ned ranges of
absorbi ng capacity and absorbency under pressure (Japanese Lai d- Qpen
Patent Publication No. 34167/1990 (Tokukai hei 2-34167)); an absorbing
agent containing an absorbent resin having predeterm ned ranges of
absorbi ng capacity under pressure and particle dianmeter (European Patent
No. 339, 461); an absorbent structure including at |east a predeterm ned
anount of absorbent resin having predeterm ned ranges of absorbing rate
and absorbing capacity under pressure TT a short period of tine (European
Pat ent No. 443.627). and a nt het i absor bi n material havin at

least a prEfeteITitey anﬁ%ﬁ'@ay’of %Yabsﬁ?%‘é?&gg rEbF"n aneithg G
predeterm ned ranges. of defornmation under |.Qad and w cking index (European
Pat ent No. g@@’fﬁéﬂllc Elb%c@ﬁ’t’l%%niat &R ldo ek tREFELLIDaPERVHFBper s and
sani tary napkins, have been inproved in terns of performance and thinness,
and accor di iRY, 1RGredviid B amaurberf (ke abseeenh rerinakdviRy goods
per sheet, or _percent by weight of the absorbent resin based on the

wei ght of t R laggs bhadk ﬁfﬁ?é#%éﬂ: gea vl §y c oo @t i ofhthe absorbent

resin in the absorbent material is raised, and a thinner

sanitary material can be achieved without reducing the
absorbing capacity.

However, earnest researches have been made by the
inventors of the present invention in order to increase
the absorbing amount of the sanitary material, for
example, by increasing the resin concentration in the
absorbent material. As a result, the inventors have
found that the absorbent material having a higher resin
concentration than conventional absorbent material cannot
be used without having problems such as leakage of
aqueous liquid from the sanitary goods, etc., only by
controlling the described absorbing capacity, absorbency
under pressure, gel strength, absorbing capacity, etc.
For example, as to the absorbent resin which has been
viewed with interest in which only absorbing capacity
under pressure 1is large, by raising the resin
concentration, the liquid dispersibility of the absorbent
material is significantly reduced.

Further researches have been made by the inventors



absorbent resin and hydrophilic fibers (hereinafter sinply referred to as
a resin concentration) has been -5-

i ncreasi ng. Nanely, by reducing the anount of hydrophilic fiber
having a small bul k specific gravity and increasing the amount of the
absorbent resin having a large bulk specific gravity, the ratio of the
absorbent resin in the absorbent material is raised, and a thinner
sanitary material can be achieved w thout reducing the absorbing capacity.
However, earnest researches have been npde by the inventors of the present
I nvention in order to increase the absorbing anDunt of the sanitary
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of material. As a result, they have found that in the case
of using a mixture of a known absorbent resin, a
hydrophilic fiber is used as an absorbent material,
although when a resin concentration is low, the absorbent
material shows a predetermined level of absorbing
properties, when a resin concentration is above 40
percent by weight, such unpreferable conditions that the
liquid dispersibility is rapidly lowered, the absorbing
capacity of weight per unit of the absorbent material is
lowered, etc., would occur. In short, the absorbent

material made of a mixture of a known absorbent resin and

hydrophilic fibers causes the problems explained above.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide an absorbing agent composition such that
exhibits excellent properties (absorbing properties),
such as capabilities of maintaining high liquid diffusion
and a constant absorbing capacity per unit weight, even
when an absorbent resin is increased in percent by weight
based on the absorbing agent composition, as well as an

absorbent material containing such an absorbing agent



aqueous liquid fromthe sanitary goods, etc., only by controlling the
descri bed absorbi ng capacity, absorbency wunder pressure, gel strength,
absorbing capacity, etc. For exanple, as to the absorbent resin which has
been viewed with interest in which only absorbing capacity under

pressure 1is |arge, by raising the resin concentration, the liquid
dispersibility of the absorbent material is significantly reduced.

Furt her researches have been nade by the inventors

-6- on absorbing properties of the abgorbent naterial having higher resin
concentration than conventional absorbent material. a result, they have

found that 4 % LCASE  afa UahNYaBs ok Megod%é‘cm%n%g%ﬁiﬁﬁmtﬁ@yn1 a

hydrophilic fi |s used as an absorbent terial ough when a resin
concentrati oo i.s, %ﬁ_orbent material shows a predeterm ned | eve
of absor bi ng propertles en a resin concentration is above 40 percent

by wei ght, such HOPER{ £1£P! En&OQBLLLORD 603! Y8 inventors of the

present invention continued the steady and persistent
studies on absorbing agent composition, absorbent
material, and absorbent product containing the absorbent
material. In the meantime, the inventors discovered a
unique property value, that is, a diffusing absorbency
index under pressure, which is suitably used to measure
liquid diffusion when the absorbing agent composition is
absorbing an aqueous liquid under predetermined
conditions. The absorbing agent composition having a
higher diffusing absorbency index under pressure can be
obtained by mixing an absorbént resin having at least
predetermined diffusing absorbency under pressure and a
specific compound, or surface crosslinking such an
absorbent resin under specific conditions.

The inventors discovered that an absorbing agent
composition having a higher diffusing absorbency index
under pressure can steadily absorb an aqueous liquid
supplied in bulk even if the absorbent resin is increased
in percent by weight, and that such an absorbing agent
composition exhibits excellent properties (absorbing

properties), such as capabilities of maintaining high



liquid dispersibility is rapidly | owered, the absorbing capacity of weight
per unit of the absorbent material is |owered, etc., would occur. I n
short, the absorbent material nade of a m xture of a known absorbent
resin and hydrophilic fibers causes the probl ens expl ai ned above.

SUMVARY OF THE | NVENTI ON It is therefore an object of the present

I nvention to provide an absorbing agent conposition such that exhibits
excel l ent properties (absorbing properties), such as capabilities of

mai ntaining high liquid diffusion and_g_constant absorbing.capacity per
unit weight, even when an absorbent resin is increased in percent by

el gt based gy 4 g 3A0L B 19,805 SOPON {i0llr g ®bhpaSi 8) paRoor bent

material contaFning suc absor bin T

7. composition and an absqrbent groduct, fon gl ping.the (AREOLBSRY
such an absorbing agent composition makes it possible to
obtain an absorbent material and an absorbent product
with excellént absorbing properties.

To fulfill the above object, the absorbing agent
composition of the present invention is characterized by
having a diffusing absorbency index under pressure of
1.5g/g-min or higher with respect to a 0.9 weight percent
sodium chloride solution under a load of 20g/cm?.

According to the above arrangement, the above
absorbing agent composition can steadily absorb an
agqueous liquid supplied in bulk, and even if the
absorbent resin is increased in percent by weight, the
absorbing agent composition exhibits excellent properties
(absorbing properties), such as capabilities of
maintaining high 1liquid diffusion and a constant
absorbing capacity per unit weight.

Also, to fulfill the above object, the absorbent
material of the present invention is characterized by
including at least one of the above-specified absorbing
agent compositions.

According to the above arrangement, it has become

possible to provide an absorbent material which can



To fulfill the above object, the inventors of the present invention
continued the steady and persistent studies on absorbi ng agent
conposition, absorbent material, and absorbent product containing the

absorbent material. |In the nmeantine, the inventors discovered a unique
property value, that is, a diffusing absorbency index under pressure,
which is suitably used to nmeasure |iquid diffusion when the absorbing
agent conposition is absorbing an aqueous liquid wunder

predeterm ned conditions. The absorhigig agent conposition having a
hi gher diffusing absorbency index under pressure can be obtained by m xing

an absor bentg by { gLﬁaa‘Bé&tﬁtan' %g%ouergﬁaa@anbﬁggﬂééf ygi Ql]@bﬁl?ﬂ’@ncy

under pressure an specific oun surface cross |nk|ng such an

absor bent ee%{)ﬂlﬁiqgﬁ{ Sp&?&éiﬁa Iq-_{)ncgg%]aw ngq %rog% dé%’,e”t&ic?n di ggovered

t hat an absorbi'ng ag conposi ti-on fusi ng absor bency
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the present invention can be used suitably in making
further improved and thinner absorbent products, such as
sanitary goods including paper diapers, sanitary napkins,
incontinence pads, etc.

Further, to fulfill the above object, the absorbent
product of the present invention is characterized by
comprising an absorbent layer containing the above
absorbent material sandwiched by a liguid permeable sheet
and a liguid impermeable sheet.

According to the above arrangement, it has become
possible to provide an absorbent product, such as
sanitary goods, which can steadily absorb an aqueous
liguid supplied in bulk and exhibits excellent absorbing
properties, such as capabilities of maintaining high
liquid diffusion and a constant absorbing capacity.

For a fuller understanding of the nature and
advantages of the invention, reference should be made to
the ensuing detailed description taken in conjunction

with the accompanying drawings.



liquid diffusion and a constant absorbing capacity per wunit weight. The
I nventors al so discovered that using such an absorbing agent conposition
makes it possible to obtain an absorbent nmaterial and an absorbent product
wi th excel |l ent absorbing properties. To fulfill the above object, the
absorbi ng agent conposition of the present invention is characterized by
havi ng a di ffusing absorbency i ndex under pressure of 1.5g/g mn or higher
with respect to a 0.9 weight percent sodiumchloride solution under a | oad
of 20g/cn®. According to the abov; arrangenent, the above absorbing
agent conposition can steadily absorb R aqueous liquid supplied in bulk,

d f th b b e e | by wei ght, the
ngofgfﬂglagen? cgn;8;i§£%ﬁ£ §h$%$f§fg§i<ﬁ$§$mé3¥§§£ﬁﬁ¥% y(absgrbing
properties), such, as fa abilities mai nt ai ni,n h H
di ffusion and a oYLt gﬁsér EFHSI“é&&ScPF?sﬁersel% ?\Nérfgrﬁ aev 1ceA| so, to

fulfill the above object, the absorbent
measuring diffusing absorbency under pressure indicating

one of the properties of an absorbing agent composition
of the present invention;

Figure 2 is a cross section showing a major portion
of the above measuring device;

Figure 3 is a view explaining a diffusing direction
of a physiological saline solution in the above measuring
device;

Figure 4 is a schematic cross section of a device
measuring diffusing absorbency under pressure indicating
one of the properties of an absorbent material of the
present invention;

Figure 5 is a cross section showing a major portion
of the measuring device of Figure 4; and

Figure 6 is a view explaining a diffusing direction
of a physiological saline solution in the measuring

device of Figure 4.

DESCRIPTION OF THE EMBODIMENTS
The diffusing absorbency index wunder pressure
referred herein is a new property value suitably used to

evaluate liquid diffusion of the absorbent resin or



material of the present invention is characterized by including at |east

one of the above-specified absorbing agent conpositions. Accor di ng
to the above arrangenent, it has becone possible to provide an absorbent
mat eri al which can -9- steadily absorb

an aqueous liquid supplied in bulk while exhibiting excellent absorbing
properties, such as capabilities of maintaining high liquid diffusion and
a constant absorbing capacity. The absorbent material of the present
invention can be used suitably in makirpg_ further inproved and thinner
absorbent products, such as sanitary goods including paper diapers,

sanitary na%%lﬁrebiar@%gghitnggﬁ§ogfg on ]?(tlfanreeinafte'i’“” Eﬂgrex#z%%ﬁ#%{éﬂ | the

above obj ect, bent " product o présent’ I'nvent
cha sCter 7Ll Mo SO Lok By B BARTE T AT SUNAOL AT B
inpernﬁable'amgetéxplanation's convenience) while +the same is
absorbing an aqueous ligquid when the basis weight of the
absorbent resin is high and resin particles are linked
tightly to each other by an external force. The
diffusing absorbency index under pressure is calculated
using maximum absorbency under pressure at which the
absorbent resin absorbs an agueous 1liquid along the
direction of the absorbent resin layer (hereinafter,
referred to as the lateral direction) under predetermined
conditions, the details of which will be given below.
The diffusing absorbent index under pressure
indicates how steadily the absorbent resin absorbs the
agqueous liquid and how uniform and fast the absorbent
resin diffuses the aqueous 1liquid in the lateral
direction. The diffusion (liquid diffusion and liquid
transmissivity) of the aqueous 1liquid in the lateral
direction is particularly an import factor in absorbing
a great amount of aqueous liquid. This evaluation makes
it easier to predict the absorbing behavior of the
absorbent resin in an absorbent material, for example,

the one mainly composed of the absorbent resin and

hydrophilic fibers, especially the one having a high



According to the above arrangenent, it has beconme possible to provide an
absorbent product, such as sanitary goods, which can steadily absorb an

aqueous liquid supplied in bulk and exhibits excellent absorbing
properties, such as capabilities of nmaintaining high Iliquid diffusion and
a constant absorbing capacity. For a fuller understanding of the

nature and advantages of the invention, reference should be made to the
ensui ng detail ed description taken in conjunction wth the acconpanying

dr awi ngs. 12— - 10- BRI EF
DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic cross section of a

device meagigg did dslig ASO befigy WRURLLREESYH echOdifaldiinone of

the properti€s of an ng age nmposItion € present Invention;

Floure 2 is,3.61959 %351/ 82 3BQWLBG.R HBAGL. POTtion of the above measuring

The diffusing absorbency under pressure used herein
as a preferable property value for the absorbing agent
composition is a property value used to evaluate an
absorbing capacity of the absorbing agent composition in
consideration of diffusion of the aqueous liquid when the
basis weight of the absorbent resin is high and resin
particles are linked tightly to each other by an external
force. The diffusing absorbency under pressure is
calculated using a value measured under predetermined
conditions after a predetermined period, for example, 60
minutes, since the absorption started, which will be
explained below.

Many of the foregoing prior art documents
incorporate the evaluation on the absorbing rate.
However, none of them includes the evaluation on the
maximum absorbing rate under pressure while an agqueous
liquid is being diffused in the lateral direction. 1In
other words, the evaluétion was carried out only in a
direction intersecting with the resin layer direction
(hereinafter, referred to as the longitudinal direction)
in these documents, that is to say, the evaluation was

carried out only in the shorter distance the agqueous



Figure 3 is a view explaining a diffusing direction of a physiological
saline solution in the above neasuring device; Figure 4 is a
schematic cross section of a device neasuring diffusing absorbency under
pressure indicating one of the properties of an absorbent material of the

present invention; Figure 5 is a cross section showi ng a major
portion of the neasuring device of Figure 4; and Figure 6 is a view
explaining a diffusing direction of a physiological saline solution in the
nmeasuring device of Figure 4. 13- DESCRI PTI ON OF THE

EMBODI MENTS The di ffusing absorbency |ndex under pressure referred
herein is a el val uit Ya ligpi dpdi ffusion
of the abso:rlggw%gr ce}%%éél Hiug; € gégrg %@%gnpods%lt [ o%

(herelnafterbsérgeg§p%¥¥%rld1 in the dlapers, etc. adopting the
absorbent material having a high resin concentration,
can not be predicted accurately from the result of the
conventional evaluations.

The absorbing agent composition of the present
invention has a diffusing absorbency index under pressure
of 1.5g/g-min or higher, and more preferably, 3.0g/g-'min
or higher, with respect to a 0.9 weight percent sodium

" chloride solution under a load of 20g/cm?. A preferred
absorbing agent composition further has diffusing
absorbency under pressure of 25g/g or higher with respect
to a 0.9 weight percent sodium chloride solution under a
load of 20g/cm? after 60 minuteé since the absorption
started. Further, the absorbing agent composition may
include a non-volatile water-soluble compound.

To be more specific, the absorbing agent composition
of the present invention can be obtained by adding
microscopic water-insoluble inorganic powders
(hereinafter referred to as water-insoluble inorganic
powders) to an absorbent resin having diffusing
absorbency under pressure of 25g/g or higher with respect
to a 0.9 weight percent sodium chloride solution under a

load of 20g/cm® after 60 minutes since the absorption



Is carried out on the basis of the absorbent resin for the explanation's
conveni ence) while the sane is absorbing an aqueous |iquid when the basis
wei ght of the absorbent resin is high and resin particles are |inked
tightly to each other by an external force. The diffusing

absor bency i ndex under pressure is calculated using maximum absorbency
under pressure at which the absorbent resin absorbs an aqueous liquid
along the direction of the absorbent resin |layer (hereinafter, referred
to as the lateral direction) under prgdeterm ned conditions, the details
of which will be given bel ow The di ffusing absorbent index under

pressure |9ghpeb@s hOWStRAdivery hendbasBerk ngeagBnabesmnpss i beon aqueous
| i quid and how uniform and fast the absorbent resin diffuses the agueous

auid in the haeralocdt ochy o ion Thendiid Ushon: (baauld g iy gn and

liquid transm ssi of the aqueous liquid Int ction is
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the one havéggygmgﬁgh compound) to an absorbent resin having
diffusing absorbency under pressure of 25g/g or higher
with respect to a 0.9 weight percent sodium chloride
solution under a load of 20g/cm® after 60 minutes since
the absorption started. Also, the absorbing agent
composition of the present invention can be obtained by
adding the water-insoluble inorganic powders and
polyamine compound to an absorbent resin having diffusing
absorbency under pressure of 25g/g or higher with respect
to a 0.9 weight percent sodium chloride solution under a

- load of 20g/cm? after 60 minutes since the absorption
started.

Further, the absorbing agent composifion of the
present invention can be obtained by surface crosslinking
an absorbent resin through heat treatment using a surface
crosslinking agent made of a mixture of specific
crosslinking agents, and mixing the surface crosslinked
absorbent resin and the surface crosslinking agent to

subject the resulting mixture to heat treatment again.

The surface crosslinking agent will be detailed below.



-12- resin

herein as a preferable property value for the absorbing agent

concentration. The structure of the absorbent nmaterial wll
be descri bed bel ow. The diffusing absorbency under pressure used

is a property value used to evaluate an absorbing capacity of the

absor bi ng agent conposition in

i quid when

exanpl e, 60

conposition

consi deration of diffusion of the agueous

the basis weight of the absorbent resin is high and resin
particles are linked tightly to each other by an external force.
di ffusing absorbency under pressure,c<is calculated using a value
: > =15~ . .
measured under predetermned conditionS after a predeterm ned peri

The

od, for
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i ncor porate
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an aqueous

group. The absorbent crosslinked polymer is obtained by,

for example, letting a hydrophilic unsaturated monomer

- mainly composed of acrylic acid or the salt thereof

undergo (co)polymerization (hereinafter, referred to as
polymerization). O0f all the preferred absorbent
crosslinked polymers, the more preferable 1is a

crosslinked polymer of the salt of polyacrylic acid. It

'is further preferable that 50-90 mole percent acid

radicals of the above crosslinked polymer are neutralized
by alkali metal salt, ammonium salt, amine salt, or the
like.

The above absorbent resin may be known absorbent
resins, such as partially neutrélized crosslinked polymer
of polyacrylic acid (U.S. Patent Nos. 4,625,001,

4,654,039, 5,250,640, and 5,275,773, and Europe Patent

No. 456136), a partially neutralized crosslinked graft

polymer of starch-acrylonitrile (U.S. Patent No.
4,076,663), a copolymer of isobutylene-maleic acid (U.S.
Patent No. 4,389,513), a saponified copolymer of vinyl
acetate-acrylic acid (U.S. Patent No. 4,124,748), a
hydrolyzed (co)polymer of acrylamide (U.S. Patent No.

3,959,569), and a hydrolyzed polymer of acrylonitrile



liquid is being diffused in the lateral direction. |In other words, the
evaluation was carried out only in a direction intersecting with the resin
| ayer direction (hereinafter, referred to as the |ongitudinal direction)
in these docunents, that is to say, the evaluation was carried out only in
the shorter distance the aqueous - 13-

| i qui d noves. Thus, the absorbing behavior of the absorbent materi al
in the diapers, etc. adopting the absorbent material having a high resin
concentration, can not be predicted acgurately fromthe result of the
conventional eval uati ons. The absorbi ng agent conposition of the

present inv Ion ILffysj rbency index under pressure of
1.59/g mn oﬁ%%ﬁghggizgﬁdﬁﬁﬁrg’%?gfgpggry, 3.0g/g-min or higher, with

2001 ane. A prof or HBE SHEYET Y HOBRE LG GOSACGH A6 hSINRET] A ng
optionally contain unsaturated monomers other than
acrylic acid and the salt thereof (hereinafter referred
to as other monomers). Examples of the other monomers
include, but are not limited to:

anionic unsaturated monomers, such as methac;ylic
acid, maleic acid, vinylsulfonic acid, styrenesulfonic
acid, 2-(meth)acrylamide-2-methylpropanesulfonic acid, 2-
(meth)acryloylethanesulfonic acid, 2~
(meth)acryloylpropanesulfonic acid, and salts of these
acids;

nonionic unsaturated monomers containing hydrophilic
groups, such as  acrylamide, methacrylamide, N-
ethyl (meth)acrylamide, N-n-propyl(meth)acrylamide, N-
isopropyl(meth)acrylamide, N,N-dimethyl(meth)acrylamide,
2-hydroxyethyl(meth)acrylate, 2 -
hydroxypropyl (meth)acrylate, methoxypolyethylene glycol
(meth)acrylate, polyethylene glycol mono(meth)acrylate,
vinylpyridine, N-vinylpyrrolidone, N-acryloylpiperidine,
and N-acryloylpyrrolidine;

cationic unsaturated monomers, such as N,N-~
dimethylaminoethyl(meth)acrylate, N, N-

diethylaminoethyl(meth)acrylate, N,N-



absor bency under pressure of 25g/g or higher with respect to a 0.9 weight
percent sodiumchloride solution under a |oad of 20g/cnR after 60 m nutes
since the absorption started. Further, the absorbing agent conposition

may include a non-vol atile water-sol uble conpound. To be nore
specific, the absorbing agent conposition of the present invention can be
obt ai ned by adding m croscopic wat er -i nsol ubl e I norgani c powder s

(hereinafter referred to as water-insoluble inorganic powders) to an
absorbent resin having diffusing aRgarbency under pressure of 25g/g or
hi gher with respect to a 0.9 weight percent sodiumchloride solution under
a load of 29ghca® pfhes GG Bigtbgsy 31 (5. L HS ALSAY P08

qémg1y,l?ﬁe%§% (qﬁing g Y i"

) N, N-
-14- started. Alternativ sor gent “conposi'tion = 6f the

bt ot aver agEMAOTEEAT AT Cin R BBl SR ML P R

referred to @ﬁerég%yaggge conpound) to an absorbent resin having

An amount of use of these monomers is preferably 30
percent by mole or less, and more preferably 10 percent
by mole or less, based on the entire hydrophilic
unsaturated monomer.

A precursor of the absorbent resin (hereinafter,
referred to as the absorbent resin precursor) obtained by
polymerizing the hydrophilic unsaturated monomer contains
a carboxyl group. When obtaining the absorbent resin
precursor, it is preferable to introduce the crosslinking
structure inside of the same wusing an internal
crosslinking agent. The internal crosslinking agent is
not especially limited and may be any compound having a
plurality of polymeric unsaturated groups and/or reactive
groups in one molecule. In other words, the internal
crosslinking agent may be any compound having a plurality
of substituent groups copolymerizable and/or reactive
with the hydrophilic unsaturated monomer in one molecule.
Alternatively, the hydrophilic unsaturated monomer may be
a self-crosslinking compound that forms the crosslinking
structure without using the internal crosslinking agent.

Examples of the internal crosslinking agent include,



di ffusi ng absorbency under pressure of 25g/g or higher wth respect to a
0.9 wei ght percent sodiumchloride solution under a |oad of 20g/cnR after
60 m nutes since the absorption started. Al so, the absorbing agent
conposition of the present invention can be obtained by adding the

wat er-i nsol uble inorganic powders and polyam ne conmpound to an
absorbent resin having diffusing absorbency under pressure of 25g/g or

hi gher with respect to a 0.9 weight percent sodium chloride solution under
a load of 20g/cn after 60 minutes sipge the absorption started.

Further, the absorbing agent conposition of the present invention can be
obt ai ned by Eﬂﬁ?rﬁﬁf%ﬁ%ﬁ%@hngo-an absorbent resin through heat treatnent
using a surface crosslinking agent nmade of a mixture of specific

and the surface. Ry sHRNIS aBiR Re St afeT R AR o Gn IIR IR o "To
heat treatrmenyt again. ,iThe gyfage . gLoss!ipkifg, agent will be detaed

di(meth)acrylate, trimethylolpropane tri(meth)acrylate,
trimethylolpropane di(meth)écrylate, glycerol
tri(meth)acrylate, glycerin acrylate methacrylate,
ethylene oxide denatured trimethylolpropane
tri(meth)acrylate, pentaerythritol tetra(meth)acrylate,
dipentaerythritol hexa(meth)acrylate, triallyl cyanurate,
triallyl isocyanurate, triallyl phosphate, triallylamine,
poly(meth)allyloxyalkane, (poly)ethylene glycol
diglycidyl ether, glycerol diglycidyl ether, ethylene
glycol, polyethylene glycol, propylene glycol, glycerin,
pentaerythritol, ethylenediamine, polyethyleneinine,
glycidyl (meth)acrylate, etc. One member or a mixture of
two or more members selected from these internal
crosslinking agents can be used effectively. Oof all
these internal crosslinking agents, those having a
plurality of polymeric unsaturated groups in one molecule
can further improve the absorbing properties of the
resulting absorbent resin.

A preferred amount of wuse of the internal
crosslinking agent with respect to the hydrophilic

unsaturated monomer is in a range between 0.005 percent



-15- A preferred absorbent resin is, for exanple, an absorbent

crossl i nked
crossl i nked
unsat ur at ed

polymer containing a carboxyl group. The absorbent

pol ymer is obtained by, for exanple, letting a hydrophilic

nmononer mainly conposed of acrylic acid or the salt thereof

undergo (co)pol ynerization (hereinafter, referred to as polynerization).

o all t he

pref erabl e

crosslinked
am ne salt,
absor bent

pol yacrylic
5, 275, 773,

crossl i nked
4,076, 663),
4,389, 513),

Patent No. ARPRRL7fEyTe jtha

preferred absorbent <crosslinked polyners, the nore

is a crosslinked polynmer of the salt of polyacrylic acid.
is further preferable that 50-90 nol e_pgrcent acid radicals of the above
pol yner are neutralized by alkali nmetal salt, amonium salt,
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a saponified cogplyﬂer of vinyl acetate-acrylic acid (U S

percent by mole may result in an
absorbent resin with desired absorbing properties.

When obtaining the absorbent resin precursor by
polymerizing the hydrophilic unsaturated monomer, the
followings or the like may be added to the reactant:

a hydrophilic polymer, such as starch, a derivative
of starch, cellulose; a derivative of cellulose,
polyvinyl alcohol, polyacrylate, polyacrylic acid,
crosslinked polyacrylate, and crosslinked polyacrylic
acid;

a chain transfer agent, such as hypophosphite and
hypophosphorous acid; and

water soluble or water dispersible surfactant.

A polymerizing method of the hydrophilic unsaturated
monomer 1is not especially limited. For example, known
methods, such as solution polymerization, reverse phase
suspension polymerization, bulk polymerization, and
precipitation polymerization can be adopted. Of all
these polymerization methods, methods in which a water
solution of the hydrophilic unsaturated monomer is

polymerized, that is, the solution polymerization and

It



hydrol yzed (co)pol ymer of acrylamde (U S. Patent No. 3,959,569), and a
hydr ol yzed pol yner of acrylonitrile

-16- (U S. Patent No. 3,935, 099). The above hydrophilic unsaturated
nononer may optionally contain unsaturated nonomers other than acrylic
acid and the salt thereof (hereinafter referred to as other nononers).
Exanpl es of the other nononmers include, but are not limted to:

ani oni ¢ unsaturated nononers, such as nethacrylic acid, maleic acid,

vi nyl sul foni c aci d, styrenesulfonlc agid,

2- (et h)acryl am de- 2- net hyl propanesul f'oni ¢ acid, 2-

(met h) acryl .
(neth)acrylgéV%F%géﬁﬁ?%éf(ﬁ$3$QiﬁQ? Pg%amgﬁffgtb?ntkﬁﬁﬁapaﬁﬁ%ﬁg}arly

noni oni ¢ unsat rateq npnoners containing.hydrophilic r Qups ch as
acryl ani de, PYfrfhEE yl%ﬁncﬁgrmsrwp eFﬁ?ﬁ%ﬁé?ﬁ)a%?yd%ﬂﬂéké&ilﬂg the

N- n- propyl rreth acryl am de,
propyl ( erlgatlon reactlon and properties of the resulting

absorbent resin. The reaction conditions, such as
reaction temperéture and time, are not especially
limited, and can be set arbitrary depending on the kinds
of the hydrophilic unsaturated monomers.

The hydfophilic unsaturated monomer can be also
polymerized by known methods, for example, those
disclosed in U.S. Patent Nos. 4,625,001, 4,769,427,
4,873,299, 4,693,776, 4,367,323, 4,446,261, 4,683,274,
4,690,996, 4,721,647, 4,738,867, and 4,748,076.

When polymerizing the hydrophilic unsaturated
monomer, a radical polymerization initiator, such as
potassium persulfate, ammonium persulfate, sodium
persulfate, t-butylhydro peroxide, hydrogen peroxide,
2,2'-azobis(2~-amidinopropane)dihydrochloride, activation
energy rays, such as UV rays and electron beams, or the
like can be |used. When the oxidizing radical
polymerization initiator is used, +the hydrophilic
unsaturated monomer may undergo redox polymerization
using a reducing agent, such as sodium sulfite, sodium
hydrogen sulfite, ferrous sulfate, and L-ascorbic acid.

A preferable amount of wuse of the polymerization



| sopropyl (nmet h) acryl am de, N, N-di net hyl (neth)acrylam de, 2-hydroxyet hyl
(meth ) acryl ate, 2- hydroxypropyl (nmeth)acryl ate,

met hoxypol yet hyl ene gl ycol (nmeth)acrylate, polyethylene glycol

nmono( net h) acryl ate, vinyl pyridine, N-vinylpyrrolidone,

N-acryl oyl pi peridine, and N acryl oyl pyrrolidine; cationic
unsaturated nononers, such as N N dinethylam noethyl (nmeth )
acryl ate, N, N- diethylam noethyl (neth)acrylate, N, N-

-17-  di et hyl am nopropyl (neth) acrybhate, N, N-

di met hyl am nopropyl (neth) acrylam de, and quaternary salts thereof; etc.

02T, Olaleel LIS, IPRREk el E beilonbepoinBloLe o
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percent by mole and 0.5 percent by mole.

The resulting absorbent resin precursor obtained by
any of the above polymerization methods is, for example,
sieved to a predetermined particle size. The absorbent
resin precursor may be spherical, leaflet, undefined,
fibriform, granular, bar-wise, substantially spherical,
flat, etc.

The absorbent resin of the present invention, having
diffusing absorbency under pressure of 25g/g or higher
with respect to a 0.9 weight percent sodium chloride
solution under a load of 20g/cm® after 60 minutes since
the absorption started, is obtained by surface
crosslinking the above absorbent resin precursor in the
presence of a specific surface crosslinking agent. An
example method of obtaining the absorbent resin is
disclosed in U.S. Patent Application Serial No.
08/571,960. To be more specific, the absorbent resin
precursor is sieved to have an average particle size
between 200um and 600um and to contain up to 10 weight
percent particles having a diameter smaller than 106um.
Then, the absorbent resin precursor is subject to heat

treatment in the presence of a mixture of the first



pol ymeri zi ng the hydrophilic unsaturated nononer contains a carboxyl
group. Wen obtaining the absorbent resin precursor, it is preferable to
i ntroduce the crosslinking structure inside of the same using an internal
crosslinking agent. The internal crosslinking agent is not especially
limted and may be any conpound having a plurality of polyneric

unsat urated groups and/or reactive groups in one nolecule. In other
words, the internal crosslinking agent may be any conpound having a
plurality of substituent groups copQlypyrerizable and/or reactive wth the
hydrophilic unsaturated nononer in one nolecule. Alternatively, the

hydr ophi | i ¢cpgsaf Uil Rg SDOAICANERYeBEnaAcEBEE1 £hRORY T ARG CRREHNG  hat

forms the crosslinking ructure w thout using t rnar crosslinki ng
el R e e SR
(poly)ethylgﬂg crosslinking density of the absorbent resin is
increased on the surface than the inside, thereby making
it possible to obtain an absorbent resin having high
diffusing absorbency under pressure. When the absorbent
resin precursor has an average particle diameter outside
of the above range between 200um and 600um, or the
particles having a diameter smaller than 106um exceeds 10
percent by weight, it may become difficult to obtain an
absorbent resin having high diffusing absorbency under
pressure,
The surface crosslinking agent referred herein is a
mixture of compounds that can react with carboxyl groups
of the absorbent resin precursor, that is to say, a
mixture of the first surface crosslinking agent and
second surface crosslinking agent having their respective
solubility parameter values (SP values). The solubility
parameter value 1is generally used as a factor
representing the polarity of a compound. The present
invention adopts a solubility parameter &(cal/cm®)!/? of
solvents set forth in pages 527-539 of <the Polymer
Handbook, the third edition, Wiely Interscience. As to

the solvents which are not found in the above pages, the



gl ycol di (nret h)acryl at e, (pol y) propyl ene glycol di(meth) acrylate,
trimethyl ol propane tri(neth)acrylate, trinethyl ol propane

di (net h) acryl at e, glycerol tri(neth)acrylate, glycerin acrylate

met hacryl ate, ethyl ene oxi de denat ur ed tri nmet hyl ol propane
tri(nmeth)acrylate, pentaerythritol tetra(neth)acrylate, dipentaerythritol
hexa (neth) acrylate, triallyl cyanurate, triallyl isocyanurate, triallyl
phosphate, triallylam ne, poly(nmeth)allyloxyalkane, (pol y) et hyl ene
glycol diglycidyl ether, glycerol digjycidyl ether, ethylene glycol,

pol yet hyl ene gl ycol, propylene glycol, glycerin, pentaerythritol,

et hyl enedi aggtgni 100y b AVAROSIAT B8, g 461 4 TRN) BGEYLREREifECa One

marrber_or_a m Xt ure two or nore I’T'E_ rom-t e_se i nt er nal
Crosel | M ROS bonGaReBoeHSEdy SLURRNEI e sofbaclh calessrd warpal
OroUpS, 111 900 SIRNIEH. 80, 900HVELRCEL IR o Lig Sbgorl ng properes of (e
crossl i nking ageqt Wi espest Lo Lhe udr gRlg st ughed Jropomer s

compound capable of reacting with carboxyl groups of the
absorbent resin precursor and having solubility parameter
of 12.5(cal/em®)}? or higher, and more preferably,
13.0(cal/cm’)!/? or higher. Examples of the first surface
crosslinking agent include, but are not limited to:
ethylene glycol, propylene glycol, glycerin,
pentaerythritol, sorbitol, ethylenecarbonate(1, 3~
dioxolane-2-one), propylenecarbonate(4~methyl-1,3~
dioxolane-2-one), etc. One member or a mixture of two or
more members selected from these first surface
crosslinking agents can be used effectively.

A preferable second surface crosslinking agent is a
compound capable of reacting with carboxyl groups of the
absorbent resin precursor and having solubility parameter
below 12.5(cal/cm’)'?, and more preferably, in a range
between 9.5(cal/cm®)? and 12.0(cal/cm®)!/?. Examples of
the second crosslinking agent include, but are not
limited to: diethylene glycol, triethylene glycol,
tetraethylene glycol, dipropylene glycol, tripropylene

glycol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol,



-19- by nmole and 3 percent by nole, and nore preferably, between 0.01

percent by
percent by

nole and 1.5 percent by nole. Neither an anpbunt |ess than 0.005

nol e nor an anount nore than 3 percent by nole nmay result
absorbent resin with desired absorbing properties.

absorbent resin precursor by polynerizing the hydrophilic unsaturated
nononmer, the followings or the |Iike my be added to the reactant:
hydrophilic polynmer, such as starch, a derivative of starch, cellul ose, a
of cellulose, polyvinyl _glcohol, polyacrylate, polyacrylic

acid, crosslinked polyacrylate, and crosslinked polyacrylic acid,

deri vati ve

v er sol bt £ oPonararadBlec NP E R T et noc

of the hydr
exanpl e,
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ron, reverse’ phase

yheri z
ethylene glycol diglycidyl ether, polyethylene glycol

diglycidyl ether, glycercl polyglycidyl ether, diglycerol
polyglycidyl  ether, polyglycerol polyglycidyl ether,
propylene glycol diglycidyl ether, polypropylene glycol
diglycidyl ether, ethylenediamine, diethylenetriamine,
triethylene tetramine, 2,4-tolylene diisocyanate,
hexamethylenediisocyanate, 4,5-dimethyl-1,3-dioxolane~2-
one, epichlorohydrin, epibromohydrin, etc. One member or
a mixture of two or more members selected from these
second surface crosslinking agents <can be used
effectively. |

An amount of use of the surface crosslinking agent
varies depending on the kinds of compounds and a
combination thereof; however, a preferable amount of the
first surface crosslinking agent and that of the second
surface crosslinking agent with respect to 100 parts by
weight of solid content of the absorbent resin precursor
is in a range between 0.01 part by weight and 5 parts by
weight, and in a range between 0.001 part by weight and
1 part by weight, respectively, and more preferably, in
a range between 0.1 part by weight and 2 parts by weight

and in a range between 0.005 part by weight and 0.5 part

For

a

and

in an
When obtai ning the

a



suspensi on pol yneri zation, bul k polynerization, and precipitation
pol yneri zati on can be adopt ed. O all these pol ynerization nethods,
nmet hods in which a water solution of the hydrophilic unsaturated no
is polymerized, that is, the solution polynerization and

-20- reverse phase suspension polynerization,
in terns of readiness in controlling the

properties of the resulting absorbent resin. The reaction _
such as reaction tenperatyre and time, are not especially

condi tions,
limted, and

can be set arbitrary depending on the kinds of the

noner

are particularly preferred
pol yneri zati on reacti on and

chn b6 2l so Dol Gk By Rnos Wit ndit. S koo do T A R0 00

U S. Patent
4,446, 261, A4,

When pol ymerlzing . t he

e G Phasons 470 biFfuleble Sl G0%

ve tohygﬂgﬁqgliE%e uggggg gggd resin to form an
optimal crosslinking structure, besides it is not
economical. An amount below the above specified ranges
is not preferable either, because it is not sufficient to
attain appreciable improvement in the properties of the
absorbent resin, such as diffusing absorbency under

pressure.

It is preferable to use water as a solvent when the

_absorbent resin precursor and surface crosslinking agent

are mixed. An amount of use of water varies depending on
the kinds or particle diameter of the absorbent resin
precursors; however, a preferred range with respect to
100 parts by weight of solid content of the absorbing
agent precursor is between 0 part by weight exclusive and
20 parts by weight inclusive, and more preferably,
between 0.5 parts by weight and 10 parts by weight.

When the absorbent resin precursor and the surface
crosslinking agent are mixed, a hydrophilic organic
solvent may be used optionally as a solvent. Examples of
the hydrophilic organic solvent incluae:

lower alcohols, such as methyl alcohol, ethyl

alecohol, n-propyl alcohol, isopropyl alcohol, n-butyl

323,
6.



nononer, a radical polynerization initiator, such as potassium

persul fate, amonium persulfate, sodium persulfate, t-butyl hydro

per oxi de, hydrogen peroxide, 2,2'-azobis(2-am di nopropane)di hydrochl ori de,
activation energy rays, such as UV rays and el ectron beans, or the |Iike
can be used. Wien the oxidizing radical polynerization

initiator is used, the hydrophilic wunsaturated nononer may undergo redox
pol ynmeri zation using a reducing agent, such as sodiumsulfite, sodium
hydrogen sulfite, ferrous sulfate, andsk-ascorbic acid. A preferable
amount of use of the polynerization

2L LU siiarls | 0 RAhae d1eoeAn 4nd0L-BEEgENEIBYABRLE and 2 per cent

by nol e, nor e prefe Iy, etmeen 0.01 pertent mol e and 0.5 percent
by nol e. Thg Jieid tigpa %%%QB Ee5|n precursor obtained by any of
t he above polynerlzatldn nehh s, Fer exanple, sieved to a

predet erm ned pa”ﬂﬁéfﬁflz ugpe aggorb%ﬁoxane, tetrahydrofuran,

alcoxypolyethylene glycol;

amides, such as N,N-dimethylformamide;

sulfoxides, such as dimethylsulfoxide; etc.

An amount of use of the hydrophilic organic solvent
varies depending on the kinds and particle diameter of
the absorbent resin precursor; however, a preferred range
with respect to 100 parts by weight of solid content of
the absorbing agent precursor is up to 20 parts by
weight, and more preferably, between 0.1 part by weight
and 10 parts by weight.

When the absorbent resin precursor and the surface
crosslinking agent are mixed, the absorbent resin
precursor is, for example, dispersed in any of the above
example hydrophilic organic solvents, and after which the
crosslinking agent is mixed. However, a method of mixing
is not limited to the above. Of all the possible mixing
methods, the preferred is a method in which the surface
crosslinking agent dissolved into water and/or
hydrophilic orgénic solvent is mixed with the absorbent
resin precursor directly or through atomization or

dripping.



resin precursor may be spherical, leaflet, undefined, fibriform granular,
bar-w se, substantially spherical, flat, etc. The absorbent resin of
the present invention, having diffusing absorbency under pressure of 25g/g
or higher wth respect to a 0.9 weight percent sodiumchloride solution
under a |l oad of 20g/cnR after 60 m nutes since the absorption started,
Is obtained by surface crosslinking the above absorbent resin precursor
in the presence of a specific surface crosslinking agent. An exanple

met hod of obtaining the absorbent resiqyis disclosed in U S Patent
Application Serial 08/ 571, 960. 0 be nore specific, the absorbent

No.
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precursor and the surface crosslinking agent has a mixing
force large enough to mix these two elements
homogeneously in a secure manner. .Preferred example of
the mixing device a include: a cylindrical mixer, a
double wall conical mixer, a V-shaped mixer, a ribbon
type mixer, a screw type mixer, a fluidized-oven rotary
desk mixer, a flash type mixer, a two-arm type kneader,
an internal mixer, a grinding kneader, a rotary mixer, a
screw type extruder, etc.

After the absorbent resin precursor and the surface
crosslinking agent are mixed, the resulting mixture is
subject to heat treatment to surface crosslink the
absorbent resin precursor. The temperature of the heat
treatment varies depending on the kinds of the surface
crosslinking agents; however, a preferable range is
between 160°C and 250°C inclusive. The heat treatment at
a temperature below 160°C is not preferable because it is
not high enough to form a uniform crosslinking structure
and therefore the resulting absorbent resin does not
exhibit high diffusing absorbency under pressure,
besides, the heat treatment takes too long, which lowers

the productivity as a result. The heat treatment at a



crosslinking agent and second crosslinking agent, which w1l be described
bel ow. According to the above nethod, the crosslinking density of the
absorbent resin is increased on the surface than the inside, thereby
making it possible to obtain an absorbent resin having high diffusing
absor bency under pressure. Wen the absorbent resin precursor has an
average particle dianeter outside of the above range between 200[ err] m and
600pm or the particles having a diameter snaller than 106pm exceeds 10
percent by weight, it may becone diffigglt to obtain an absorbent resin
havi ng hi gh di ffusing absorbency under “pressure. The surface

crossl i nki ngt&% 0t Leferned h ?5658 i%sortbé!‘%)étftérr%bﬂfe E?ngﬁglﬂndﬁe{':%&% can

react with ca groups the tresin precursér isto
say, a n1xt e of first_surface crosslinki and nd surface
Srossli nki ng: egen%b%%*%%ttﬁeﬁsr%gﬁs&lrssr SPhrEPEs eR! anafier 08 ves (5P
val ues) . The so bJI|t rameter vaI S % neraIIy ysed as

factor repreS éﬁh%ﬂ?t FOOr Pre y |nvent|on
adopts a SO|UbI|It paraneter %g %Ecallc err])[err] of solvents_set
forth in pages 521;h%3§e%}: trea 5 A8RABEEK CUthalS G R cBYPLBAL Wely

I nterscience., As to ]
dryer or furnace. Examples of the dryer include: a

channel mixing dryer, a rotary dryer, a desk dryer, a
fluidized-bed dryer, a flash type dryer, an infra-red
dryer, etc.

Examples of the water-insoluble inorganic powders
contained in the absorbing agent composition of the
present invention optionally include, but are not limited
to: silicon dioxide, titanium dioxide, aluminium oxide,
magnesium oxide, zinc oxide, talc, calcium phosphate,
barium phosphate, silicic acid, silicate, clay, diatom
earth, zeolite, bentonite, kaolin, hydrotalcite,
activated clay, etc. One member or a mixture of two or
more members selected from these water-insoluble
inorganic powders can be used effectively. Of all these
examples, microscopic noncrystal silicon dioxide is
preferred. Further, a preferred particle diameter of the
noncrystal silicon dioxide is 1,000um or smaller, and
more preferably 100um or smaller, further preferably 50um
or smaller, and most preferably 10um or smaller.

An amount of use of the water-insoluble inorganic



t he sol vents which are not found in the above pages, the

-23- solubility paraneter is calculated by substituting a Hoy's condense
energy constant set forth in page 525 into a Small's equation set forth in
page 524. A preferable first surface crosslinking agent is a conpound
capabl e of reacting with carboxyl groups of the absorbent resin precursor
and having solubility paraneter of 12.5(cal/cnB)1[err] or higher, and nore
preferably, 13.0(cal/cnferr])[err] or higher. Exanples of the first
surface crosslinking agent include, byg§_are not limted to: ethylene

gl ycol, propyl ene gl ycol, glycerin, pentaerythritol, sorbitol,
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m xture of two qQr _nore. nenbers el.ected from these i ISt surface
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surface or osslinkl0gha98"ko' S dh SORSURG SAPARLE SF Rt ibhatiddy oarboxy
resin is between 0.05 part by wéight and 2 parts by
weight, and more preferably between 0.1 part by weight
and 1 part by weight. If the used amount is less than
0.05 part by weight, the resulting absorbing agent
composition may not exhibit a desired diffusing
absorbency index under pressure. On the other hand,
using an amount exceeding 2 parts by_ weight does not
necessarily attain appreciable effects for the increased
amount, meaning that it is not economical.
Preferred examples of a mixing device (hereinafter
referred to as the mixing device b) for mixing absorbent
resin and water-insoluble inorganic powders include: a
cylindrical mixer, a screw type mixer; a screw type
extruder, a turbulizer, a nauter type mixer, a V-shaped
mixer, a ribbon type mixer, a two-arm type kneader, a
fluidized mixer, a flash type mixer, a rotary disk mixer,
a roll mixer, a rotary mixer, etc. The mixing speed can
be either high or low. Note that it is preferable to mix
the water-insoluble inorganic powders and the absorbent
resin without using a solvent, which is known as dry

blend. However, if a solvent is used, emulsion of water-



absorbent resin precursor and having solubility paranmeter bel ow
12.5(cal/cmferr])[err], and nore preferably, in a range between
9.5(cal/cnferr]) [err] and 12.0(cal/cnB) [err]. Exanples of the second
crosslinking agent include, but are not l|imted to: diethylene glycol,
triethylene glycol, tetraethylene glycol, dipropylene glycol, tripropylene
glycol, 1, 3-butanediol, 1,4-butanediol, 1,5-pentanediol,

-24- 2, 4-pentanediol, 1, 6- hexanedi ol , 2, 5- hexanedi ol ,
tri nmet hyl ol propane, diethanol am ne, _éhLethanolanine, et hyl ene gl ycol
di gl yci dyl ether, polyethylene glycol I'gl yci dyl ether, glycerol

ol ygl yci dyl r | gl.ycerol . polyalycidyl ether, polyglycerol
Bolzglycidyl éﬁ%ﬁ%ﬁbf%N(ﬁ§ﬂ2§%§l y@é%défﬁly@?ﬁylggth§?¥¥§o!Vb{%py?%%e
gl ycol digly%gég% et.her, .ethyl enedi am ne, diethylenetriamne, triethylene

t et ranine, Btk dfP10gi i socyanate, hexanet hyl enedii socyanat e,

- di - -di | ane-2- one, epichl orohydrin, epibronohydrin, etc.
ghg g;gﬁé?ygrl,3 fﬁg“béq§amine compo&hd optiogglly contained in thé

absorbing agent composition of the present invention is
not especially limited as long as the same has a weight
average molecular weight of 5,000 or more. The polyamine
compound is not especially limited, but must contain at
least one kind of amino group selected from a group
consisting of a primary amino group, a secondary amino
group, and a tertiary amino group in one molecule.

Examples of the polyamine compound iﬂclude:

(1) a homopolymer of a monoallylamine derivative and
a homopolymer of a diallylamine derivative;

(2) a copolymer of more than one kind of
monoallylamine derivatives, a copolymer of more than one
kind of diallylamine derivatives, a copolymer of a
monoallylamine derivative and a diallylamine derivative;

(3) a copolymer of a monoallylamine derivative
and/or diallylamine derivative, and a
dialkyldiallylammonium salt;

(4) a homopolymer of an unsaturated carboxylic acid
derivative containing a tertiary amino group (hereinafter
referred to as the unsaturated carboxylic acid derivative

a);



a mxture of two or nore nenbers selected fromthese second surface
crosslinking agents can be used effectively. An anmount of use of
t he surface crosslinking agent varies depending on the kinds of conpounds
and a conbination thereof; however, a preferable amount of the first
surface crosslinking agent and that of the second surface crosslinking
agent with respect to 100 parts by weight of solid content of the
absorbent resin precursor is in a range between 0.01 part by weight and 5
parts by weight, and in a range betmega 0.001 part by weight and 1 part
by wei ght, respectively, and nore preféerably, in a range between 0.1 part

by weight and 2 parts by weight and in a range between 0.005 part b

ng aht gand 0.5 pgﬁ) aycopogymer of more tgan one kings_ onytg\%i éht,
respectively. An anobunt exceeding the above specified ranges is not
pref er abl e DERSREEr3teqd CABREEHF @GS SARHHIV@ HiV@Sagsor bent resin to form

an optimal crosslinking structure, besides it is not ) )
(6) a copolymer of the unsaturated carboxylic acid

derivative a, and an unsaturated carboxylic acid
derivative containing quaternary ammonium salt which is
in effect a protonic and/or alkylated tertiary amino
group, and/or a dialkyldiallylammonium salt as a
substituent group (hereinafter referred to as the
unsaturated carboxylic acid derivative b);

(7) a ternary copolymer of the unsaturated
carboxylic acid derivatives a and b, and a vinyl monomer
copolymerizable with <the unsaturated carboxylic acid
derivatives a and b;

(8) a polymer produced by copolymerizing an
unsaturated carboxylic acid and an unsaturated monomer
copolymerizable with the unsaturated carboxylic acid
first, and thence reacting alkyleneimine with a carboxyl
group of the resulting copolymer;

(9) polyalkyleneimine;

(10) a polyalkyleneimine -epihalohydrin resin;

(11) polyalkylenepolyamine;

(12) a polymer of (2-methacryloyloxyethyl)
ethyleneimine, and a copolymer of (2~

methacryloyloxyethyl)ethyleneimine and an unsaturated



econom cal . An anount bel ow t he above specified ranges is not preferable
either, because it is not sufficient to attain appreciable inprovenent in
the properties of the absorbent resin, such as diffusing absorbency under
pressure. It is preferable to use water as a sol vent when the
absorbent resin precursor and surface crosslinking agent are m xed. An
anount of use of water varies depending on the kinds or particle dianeter
of the absorbent resin precursors; however, a preferred range with respect
to 100 parts by weight of solid contgnt of the absorbing agent precursor
I's between 0 part by weight exclusive and 20 parts by weight inclusive,

and nore pr. b | wei ght .
When t he a%@%&@%ﬁ{ng ?n&ﬁgggaggg?pgﬁéé?hg(%ﬁ%é@ﬁﬁggigéigjgyﬁgﬁg}ﬁagen? are

m xed, a hy r%ﬁhich.organic sol vent may be used optionally as a sol vent.

Exanpl es of q <§q%%m58§HiLic organi c sol vent include: | ower al cohol s,

such as net hyl al.cohol , ethyl | cohal , n-propyl al cohol, isopropyl
al cohol , n-bﬁtyﬂlg) polyamféepoiyamlne; propy pr opy

(14) polyamideamine -epihalohydrin resin;

(15) denaturated polyacrylamide as a result of
Mannich reaction and denaturated polymethacrylamide as a
result of Mannich reaction;

(16) polyvinylamine, and a copolymer of vinylamine
and an unsaturated monomer copolymerizable with
vinylamine;

(17) a condensation polymer of
dicyandiamide -diethylenetriamine; etc.

To be more specific, examples of the polyamine
compound include:
polyallylamine, polydiallylamine, poly (N-
alkylallylamine), poly(alkyldiallylamine), a copolymer of
monoallylamine-diallylamine, a copolymer of N-
alkylallylamine-monoallylamine, "a copolymer of
monoallylamine~dialkyldiallylammonium salt, a copolymer
of diallylamine-dialkyldiallylammonium salt,
polydimethylaminocethyl acrylate, polydiethylaminoethyl
acrylate, polydimethylaminoethyl acrylamide, straight-
chain polyethyleneimine, branched-chain

polyethyleneimine, polyethylenepolyamine,



-26- al cohol, isobutyl alcohol, and t-butyl alcohol; ket ons, such as
acet one; et hers, such as di oxane, t et rahydr of ur an,

al coxypol yet hyl ene gl ycol ; am des, such as N, N-di met hyl f or mam de;

sul f oxi des, such as di net hyl sul foxide; etc. An amobunt of use of the
hydrophilic organic solvent varies depending on the kinds and particle

di aneter of the absorbent resin precursor; however, a preferred range
with respect to 100 parts by weight of solid content of the absorbing
agent precursor is up to 20 parts by _ygﬂght, and nore preferably, between
0.1 part by weight and 10 parts by weight. When the absorbent resin

precursor and {he_surface craosslinking agent are_m xed, r bent
resin precgros%}'pirs?py reréigﬁgl%%m&i%%érsedpio %ﬁg)noégtphoeigggggﬁgéxanpl e
hydr ophi |l i c_organi c,_sol vents, and after which the crosslinking agent is

m xed. HoweWe? * & SEThEE BOAi %id ~ PE not 1B it ¥d" doP thd ABAE o all the
possible mxing nethods, the preferred is a nmethod in ich the surface
crossl i nki n§O1¥GBAEEPOdyaBINGe PICPL?BOhY9£}%r residy oPOLlyamiaine,

etc. The examples also include amino denaturated
products produced by reacting formaldehyde and
diethylamine with polyacrylamide or polymethacrylamide.

The polyamine compound may be neutralized by an acid
compound, either entirely or partially. The acid
compound may be any compound capable of neutralizing the
polyamine compound, that is to say, any inorganic acid
and organic acid. Example of inorganic acid include:

carbonic acid;

hydroacids, such as hydrochloric acid and
hydrofluoric acid;

oxygen acids, such as sulfuric acid, sulfurous acid,
nitric acid, hypoposphorous acid, phosphorous acid,
orthophosphoric acid, metaphosphoric acid, polyphosphoric
acid including pyrophosphoric acid, +tripolyphosphoric
acid, ultraphosphoric acid (acid metaphosphoric acid),
perchloric acid;

salts of the above oxygen acids; etc.
Examples of the organic acid include compounds containing
an acid functional group, such as carboxylic acid,

sulfinic acid, sulfonic acid, phenolic acid, enol (a



hydrophilic organic solvent is mxed with the absorbent resin precursor
directly or through atom zation or dri pping.

-27- A preferred m xing device (hereinafter, referred to as the

m xi ng device a) for m xing the absorbent resin precursor and the surface
crosslinking agent has a mixing force large enough to mx t hese

two elenents honbgeneously in a secure nmanner. Preferred exanple of the
m xi ng device a include: a cylindrical mxer, a double wall conical mxer,
a V-shaped m xer, a ribbon type mxer,,a screw type mxer, a
fluidized-oven rotary desk m xer, a T?3§h type mxer, a tw-armtype

kneader, an _internal mxer,.a I ndi ng_kneader, a rotary m xe a, screw
type extrudre]cr‘_",u T of'a cairpgpgﬁhgoggggpﬁ htm?jég?ﬁll{%?m‘ﬁ?&er {ﬁﬁjlq he
surface crossljnking agent are mxed, the resulting mxture is_. subject to
heat treal MR 15 SO0k 44 Stc.  To be’ more specific,

examples of the organic acid include:

hydroxy acids, such as glycolic¢ acid, lactic acid,
trichlorolactic acid, glyceric acid, malic acid, tartaric
acid, citric acid, tartronic acid, and gallic acid;

amino acids, such as aspartic acid; etc.

One member or a mixture of two or more members selected
from these acid compounds can be used effectively.

The polyamine compound has a weight average
molecular weight of 5,000 or higher, and a preferred
range of the same is between 10,000 and 10,000,000.
Using a polyamine compound having a weight average
molecular weight below 5,000 is not preferable, because
the resulting absorbing agent composition often fails to
exhibit a desired diffusing absorbency index under
pressure. An amount of use of the polyamine compound
varies depending on the use of the resulting absorbing
agent composition; however, a preferred range with
respect to 100 parts by weight of the absorbent resin is
between 0.1 part by weight and 10 parts by weight.

In a suitable method of mixing the absorbent resin
and polyamine compound, a solution or dispersion liquid

is prepared by dissolving or dispersing the polyamine



absorbent resin precursor. The tenperature of the heat treatnent varies
dependi ng on the kinds of the surface crosslinking agents; however, a
preferable range is between 160[err]C and 250[err] C inclusive. The heat
treatment at a tenperature below 160[err]C is not preferable because it is
not high enough to forma uniformcrosslinking structure and therefore the
resul ting absorbent resin does not exhibit high diffusing absorbency under
pressure, besides, the heat treatnment takes too |long, which |owers the
productivity as a result. The heat trgatnent at a .

-28- tenperature above 250[err]C I's not preferable either, because the

cbsor bent T ESheRREC TR USLSE AT, Ay IR RV e AR TSl
m i ng dryeﬁeég%%aﬁirﬁ%aﬁ%samg dggﬁvs?{veﬁ“e R 5P £ SO LIEIR y &8 3 11 ash
type dryer, digpgggagnreflqgg is mgxed with the absorbent resin

through atomization or dripping. The absorbent resin and

polyamine compound are mixed with each other by any of

the above-mentioned mixing devices b. The mixing speed

can be either high or low.

The water-insoluble inorganic powders and polyamine
compound may be used separately or together. The mixing
order of the absorbent resin, water-insoluble inorganic
powders, and polyamine compound is not especially
limited.

As previously mentioned, the absorbing agent
composition of the present invention can be obtained by
another method, which will be described below.

In the first place, the absorbent resin precursor is
adjusted in such a manner to contain carboxyl groups,
have an average particle diameter in a range between
200um and 600um, and contain up to 10 weight percent
particles having a diameter smaller than 106um. Then,
the absorbent resin precursor is subject to heat
treatment under the presence of the first and second
surface crosslinking agents reactive with the carboxyl

group at 160°C or higher to produce an absorbent resin:



Exanpl es of

absor bi ng agent conposition of the

but are not
oxi de, nmag
phosphat e,
bentonite,
m xt ure of

m croscopi c
particle di
smal l er, an
smal l er, an
the water-i
powders var

the water-insoluble inorganic powders contained in the

present invention optionally include,

limted to: silicon dioxide, titaniumdioxide, alumnium
nesi um oxi de, zinc oxide, talc, calcium phosphate, barium

silicic acid, silicate, clay, diatom earth, zeolite,

kaol i n, hydrotalcite, activated clay, etc. One nenber or a
two or nore nenbers selected from these water-insoluble
i norgani c powders can be used effectivgfy. O all these exanples,
noncrystal silicon dioxide 1s preferred. Further, a preferred

T or s CPEFAPY” REBERLRkLRE A i B By

or
Opm or

LeTaRBC S o) Yo ML oS TBALRE: wnile Ao TABRAT VS of

AT ARC O Pty V3GeRt HAR APS2RUBY1ity parameter

below 12.5(cal/cm®)/2,

In the second place, the surface crosslinking agent,
preferably, the first surface crosslinking agent having
a solubility parameter of 12.5(cal/cm®)*’? or higher and
the second surface crosslinking agent having a solubility
parameter below 12.5(cal/cm®)!/?, is added to the resulting
absorbent resin and mixed, after which the resulting
mixture is subject to heat treatment at 160°C or higher,

The non—volaﬁile water-soluble compound optionally

contained in the absorbing agent composition of the

present invention has a boiling point of 150°C or higher

under normal pressure, remains in a solid state at room
temperature, and at least 1lg of which dissolves into 100g
of water at room temperature. A compound that remains in
a solid state at room temperature, or has a boiling point
of 200°C or higher under normal pressure is preferable.
More preferable is a compound at least 10g of which
dissolves into 100g of water at room temperature, and
further preferable is a compound at least 100g of which
dissolves into 100g of water at room temperature. When

the absorbing agent composition is used in the absorbent



agent conposition or the |ike; however, a preferred range wth respect to
100 parts by weight of the absorbent resin is between 0.05 part by weight
and 2 parts by weight, and nore preferably between 0. 1 part by weight

and 1 part by weight. |If the used anpbunt is |less than 0.05 part by
wei ght, the resulting absorbing agent conposition may not exhibit a
desired diffusing absorbency index under pressure. On the other hand,

usi ng an amount exceeding 2 parts by weight does not -necessarily attain
appreci able effects for the increased 1ynnnn, meaning that it is not
econom cal . Preferred exanpl es 3f a m xing device (hereinafter

referred to_as thﬁ m Xi ng device b)ﬁ%fr nixin@ absor bent bresi'n and
wat er - i nsol BhPEUFHor $RF% POWREPETi HHAREES ra USIRT ndPEC AP SePORE screw
type mxer, a_screw type extruder, a turbylizer, a,pnauter type mxer, a
V-shaped nVReptider| 1 1S eFOmBOYR -ﬁetsypétkr@%t%%’rglea Pl ui di zed
m xer, a flash type mxer, a rotary disk mxer,, aroll mxer, arotary
ni xer, etc. iMRECHEXNRENEG pERFLEERNCS bk dedicdm Dl SROURSt OLtWEE it s
preferable to mx the water-insaol ubl e inorganic powders and the absorbent
resin withobfClisiafy ansanpvepus WHIGH-G s(amodmouBtdof ®hendbspskeder, if a
solvent is used, enulsion of water-

agueous liquid seeps back from the absorbing agent

composition).

Examples of the non-volatile water-soluble compound
include organic compounds containing at least one
functional group selected from a group consisting of
hydroxyl group, carboxyl group, amide group and amino
group, and 1inorganic compounds exhibiting basic
properties to +the absorbent resin. The inorganic
compounds exhibiting basic properties to the absorbent
resin referred herein.is a compound having a higher pH
than the absorbent resin. A compound preferred as such
inorganic compounds has a pH of 8.5 or higher, more
preferably 9.0 or higher, and most preferably in a range
between 10 and 14.

Of all the above organic compounds, those containing
at least one hydroxyl group in a molecule, or namely,
alcohols, are not especially limited as long as they are
water soluble. Examples of the alcohols include:

monohydroxy alcohols, such as glycolic acid and

methoxypolyethylene glycol;



-3 0- insoluble inorganic powders may be m xed with the absorbent resin.
The pol yam ne conpound optionally contained in the absorbing agent
conposition of the present invention is not especially limted as |ong as
the sane has a weight average nol ecul ar weight of 5,000 or nore. The

pol yam ne conpound is not especially limted, but nust contain at | east
one kind of am no group selected froma group consisting of a primary

am no group, a secondary amno group, and a tertiary am no group in one

nol ecul e. Exanpl es of the polyag¥ e conpound i ncl ude: (1) a

honmopol ymer of a nonoal | yl am ne derivattfve and a honopol yner of a

di al l yl am ne derivative, 2 a copolyner of re than. one Kkind

of nDnoaIIylaniﬁﬁ’3®W%F§WWVe§}88%8$BOIy \ ofaﬁnr%FQ¥é§b%nu51359%j of

dial l yl am ne derivatives, a cop%!yner of a nonoallylam ne derivative and a
(

di al | yl ani n®%RPY¢&R%e; 9I1YCOl3) a SEFFKem s of PADHTHY GPEA e

derivative

pentaerythritol, sorbitol, diethylene glycol, triethylene
glycol, tetraethylene glycol, dipropylene glycol,
tripropylene glycol, 1,3-butanediol, 1,4-butanediol, 1,5~
pentanediol, 2,4-pentanediol, 1, 6~-hexanediol, 2,5~
hexanediol, trimethylolpropane, diethanolamine,
triethanolamine, polyethylene glycol, polyvinyl alcohol,
a block copolymer of oxyethylene-oxypropylene, a random
copolymer of oxyethylene~oxypropylene, water-soluble
polysaccharides represented by water-soluble starch,
glucose, fructose, and saccharose;

aminoalcohols, such as monoethanolamine; etc.
O0f all these examples, polyhydroxy alcohols and
aminoalcohols are preferred, and particularly,
polyhydroxy alcohols are preferred. Using at least one
alcohol selected from a group consisting of polyhydroxy
alcohols and aminoalcohols makes it possibie to improve
urine resistance of the absorbent products using the
resulting absorbing agent composition, such as paper
diapers.

Among the polyhydroxy alcohols, those having at
least three hydroxy groups, such as glycerin, sorbitol,

and saccharose, may be modified by etherifying or



and/ or di al I yl am ne derivati ve, and a dial kyldiallylanmoni um
salt; (4) a homopol ymer of an unsaturated carboxylic acid derivative
contalnlng atertiary amno group (hereinafter referred to as the

unsat urated carboxylic acid derivative a);

- 31- (5) a copolymer of nore than one kind of the wunsaturated
carboxylic acid derivatives a; (6) a copol ynmer of the unsaturated
carboxylic acid derivative a, and an unsaturated carboxylic acid
derivative containing quaternary anmonggun salt which is in effect a
protonic and/or alkylated tertiary amno group, and/or a

di al kyl di al leghapygy Illﬂg] st gard ggbstﬂgld,k%’){t ]gI’OgIPO&ﬁI’Ganf ttledeef erred
e

to as the wunsaturated carboxylic acid rivative b); (7) a ternary
copol yner atyr R s car {d&a actdafer bhat | R eangd b, and a
vi nyl rr[)nor’r:g)fo y’h%%ro'i r| zac%{e va th unsat u{r:a?ed carboxylic acid

contains a plurality of hydroxyl groups and these
polyhydroxy alcohols remain water soluble after the
modification. Examples of such modified polyhydroxy
alcohols include: glycerol monofatty acid ester,
polyoxyethylene fatty acid ester, saccharose fatty acid
ester, etc.

These polyhydroxy alcohols or aminoalcohols may be
prepared before they are mixed with the absorbent resin,
or the precursors of these alcohols, namely,
ethyleneoxide, alkylenecarbonate or the 1like, may be
converted to the polyhydroxy alcohols or aminoalcohls
after they are mixed with the absorbent resin. When the
absorbent resin is made into agglomerated particles or a
sheet, the polyhydroxy alcohols may be used as a
plasticizer or binder. The polyhydroxy alcohols exhibit
the resulting absorbing agent composition some functions,
such as plasticity and adhesive properties to a substrate
made of hydrophilic fibers (which will be explained
below) or the like. Moreover, besides being able to
ensure high safety, the polyhydroxy alcohols can improve
the mixing properties of the absorbing agent composition

and hydrophilic fibers or the like in the absorbent



derivatives a and b;

with the unsaturated carboxylic acid first, and thence reacting
al kyl eneimne with a carboxyl group of the resulting copolynmner;

pol yal kyl enei m ne;

(11) polyal kyl enepol yam ne; (12) a pol ymer of
(2- met hacryl oyl oxyet hyl ) et hyl enei m ne, and a copol yrer
(2- met hacryl oyl oxyet hyl ) et hyl enei m ne, ., and an unsaturated

-32-

et hyl enei m ne;
epihalohydriW

of

mononer copol ynerizable with T%ﬁ?nﬂ:hacryloyloxyethyl)
(14) pol yam deam ne

. 1 | 1 he;
atgrigl &1%%°Bglé7uﬁ%%§t%¥§$%ﬂ§gpolyacrylanide as a result

am depol

Of all the above organic compounds, those containing
at least one carboxyl group in one molecule, namely,
carboxylic acid, is not especially limited as long as
they are water soluble. Preferred carboxylic acids are
carboxylic acid and a salt thereof, and examples of which
include:

anisate, bezonate, formate, valerate, glyoxylate,
glycolate, glycerol phosphate, glutarate acid,
chloroacetate, chloroprapionate, cinnamate, succinate,
acetate, tartrate, lactate, pyruvate, fumarate,
propionate, 3-hydroxypropionate, maleate, malonate,
butyrate, iso-butyrate, imidinoacetate, malate,
citraconate, adipate, itaconate, crotonate, salicylate,
gluconate, gallate, sorbate, p-oxybezonate, etc. Of all
these salts of carboxylic acid, salts of polycarboxylic
acid are preferred, and salts of dicarboxylic acid are
more preferred, among which maleate and malonate are
particularly preferred.

O0f all these organic compounds, the examples of
water-soluble compounds containing at least one amide
group in one molecule include urea. When the absorbent
resin is made into agglomerated particles or a sheet, the

urea may be used as a binder.

(8) a polyner produced by copol ynerizing an

unsaturated carboxylic acid and an unsaturated nononmer copol ynerizabl e

(10) a pol yal kyl enei mi ne epi hal ohydrin resin;

of

(9)



Manni ch reaction and denaturated pol ynet hacryl am de as a

reacti on; (16) pol yvinylam ne, and a copol yner of vinylam ne
unsaturated nonomer copolynerizable wth vinylam ne; (17)
condensati on pol yrner of dicyandi am de di et hyl enetri am ne;

To be nore specific, exanples of the polyam ne conpound include:

pol yal I yl am
pol y(al kyl di
copol yner

nonoal | yl am

ne, pol ydi al | yl am ne, pol y(N- al kyl al | yl am ne),

allylam ne), a copolyner of nonoallylam ne-diallylamne,

and

a

etc.

a

of N al kyl al | yl am ne- n@goallylan1ne a copol yner
m

ne-di al kyl di al | yl anmoni u a copol yner of

di al l yl am ne-di a

pol ydi et hyl

ari nl;@e'n?}%%'a'g%'y?%?@%%svgm- LR P ASRIANLY diitad 2o

pol ydi net hyl_am noet hyl .acr anlde tralght- ha Eo#gg}agfﬂfln1ne

br anched- chdi9R9 7& vyt iy e|ool Jetanp

compound include: ammonia, phosphate, diphosphate,
tripolyphosphate, sulfate, hydrochloric acid, carbonate,
hydrogen carbonate, alkali metal hydroxide, sodium
carbonate, sodium hydrogencarbonate, sodium hydroxide,
potassium hydroxide, etc. O0f all these examples,
ammonia, phosphate, carbonate, hydrogen carbonate, and
alkali metal hydroxide are preferred, and carbonate and
hydrogen carbonate are particularly preferred. Using
carbonate or hydrogen.carbonate makes it. possible to
improve urine resistance of the absorbent product using
the resulting absorbing agent composition, such as paper
diaper.

An amount of use of the non-volatile water-soluble
compound varies depending on the use of the resulting

absorbing agent composition; however, a preferred range

is between 1 percent by weight and 50 percent by weight,

more preferably between 2 percent by weight and 45
percent by weight, and most preferably between 5 percent
by weight and 40 percent by weight based on the weight of
the absorbent resin. Using the non-volatile water-
soluble compound within the above ranges makes it

possible to improve urine resistance of the absorbent

result of Mannich

an

of



-33- pol ypropyl enepol yam ne, pol yam depol yam ne,
pol yet her pol yam ne, pol yvi nyl am ne, pol yam depol yam ne epi chl or ohydrin

resin, polyamdine, etc. The exanples also include amno

denaturated products produced by reacting formal dehyde and

di et hylam ne wi th pol yacryl am de or pol ynmet hacryl am de. The pol yam ne
conpound may be neutralized by an acid conpound, either entirely or
partially. The acid conpound may be any conpound capabl e of
neutralizing the polyam ne conpounduijyu is to say, any inorganic acid
and organic acid. Exanple of inorganic acid include: car boni c aci d;

hyd I ds, i ' . d . | I d;
oxygen act dBrodfdn wifag, HFRle ctniot doghE kBpER LT of
h h i d, ph | d t.hoph hor i id

et abhosphohehagFa ARSIy | 6t Le; GeRRERAd, 4§ AIBRRosBhoPE aci d
tripol yph hoy i id, ult h har i | d I d met aph hor | id),
per ohl or1 ¢ BERB Of “4n "aqheatal 11aB aboycobkYgeNoRE dRTbI L. WeRRHkp o5 Of

the organic acid include conmpounds contai ni ng .
percent non-volatile water-solublé compound may make 1t

impossible to improve the urine resistance and to reduce
an amount of wet back of the aéueous liquid. Whereas
using more than 50 weight percent non-volatile water-
soluble compound reduces the liquid permeability or
liquid diffusion, thereby making it impossible to obtain
an absorbing agent composition exhibiting desired
absorbing properties.

One member or a mixture of two or more members
selected from these non-volatile water-soluble compounds
can be used effectively. The non-volatile water-soluble
compounds are either organic or inorganic compounds, or
a mixture thereof. The most preferable non-volatile
water-soluble compound is polyhydroxy alcohols.

When the absorbent resin and non-volatile water-
soluble compound are mixed, wafer and/or any of the
aforementioned hydrophilic organic solvents may be used
optionally as a solvent. An amount of use of the solvent
varies depending on the kinds and particle diameter of
the absorbent resin; however, a preferred range with

respect to 100 parts by weight of the absorbent resin is



an acid functional group, such as carboxylic acid, sulfinic acid,
sulfonic acid, phenolic acid, enol (a

-34- tautomer of a carbonyl compound), nercaptan, imde (acid imde),

oxi me, sulfonam de, etc. To be nore specific, exanples of the organic acid
I ncl ude: hydroxy acids, such as glycolic acid, lactic acid,
trichlorolactic acid, glyceric acid, malic acid, tartaric acid, citric
acid, tartronic acid, and gallic acid; am no acids, such as aspartic
acid;, etc. One nenber or a mixture of _yyQ or nore nmenbers selected from

t hese acid conmpounds can be used effectively. The pol yam ne conpound

has a wei ght C {4ght 0 L r referred
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range of the me is between 10, a polyam ne
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to exhibit adesired diffusing: abserPeney:{DAeX M9 uble compound

are mixed using the solvent, the resulting absorbing
agent composition may be dried optionally by heating or
the like. A preferable heating temperature is in a range
between 40°C and 300°C, and more preferably between 50°C
and 200°C.

The absorbent resin and non-volatile water-soluble
compound are mixed by any of the aforementioned mixing
devices b. The mixing speed can be either high or slow.
When using a solid non-volatile water-soluble compound,
it is preferable to use the aforementioned solvents.

The reason why the absorbing agent composition
containing the non-volatile water-soluble compound of the
present invention exhibits good urine resistance is not
clear. However, compounds, such as a decomposing enzyme,
that play a role of a catalyst in urine-induced
deterioration, are assumed to be made less active because
the surface of the absorbent resin is crosslinked more
uniformly and the crosslinking density is increased and
the specific non-volatile water-soluble compound is
added.

The reason why the absorbing agent composition



pressure. An anount of use of the polyam ne conpound varies depending on
the use of the resulting absorbing agent conposition; however, a preferred
range with respect to 100 parts by weight of the absorbent resin is
between 0.1 part by weight and 10 parts by weight. In a suitable

met hod of m xing the absorbent resin and pol yam ne conpound, a sol ution or
dispersion liquid is prepared by dissolving or dispersing the polyam ne
-35- conpound into water and/or any of the aforenentioned hydrophilic
organi c solvents, and the solution or digpersion liquidis mxed with the
absorbent resin through atom zation or dripping. The absorbent resin and

20 1 COTBRYL AU LS UL R AR g A0S coblypieurl onc

m Xi ng devi ce Spee can be elt
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agqueous liquid even when the liguid permeability is
increased is not clear either. However, the non-volatile
water~-soluble compound is presumed to suppress the wet
back of a liquid existing in interstitial spaces among
the hydrophilic fibers and among swelled gel (swelled
absorbent resin).

Besides the above effect, when the non-volatile
water-soluble compéund is added to an absorbent resin
having diffusing absorbency under pressure of 25g/g or
higher with respect to 0.9 weight percent sodium chloride
solution under a load of 20g/cm’ after 60 minutes since
the absorption started, not only the urine resistance of
ﬁhe absorbent product using the resulting absorbing agent
composition, such as paper diapers, can be increased, but
also an amount of wet back of the aqueous liquid can be
reduced.

The absorbing agent composition obtained by any of
the above methods has diffusing absorbency index under
pressure of 1.5g/g-min or higher with respect to a 0.9
weight percent sodium chloride solution under a load of
20g/cm?, thereby exhibiting excellent absorbing properties

explained above.



order of the absorbent resin, water-insoluble inorganic powders, and

pol yam ne conpound is not especially limted. As previously
nmenti oned, the absorbing agent conposition of the present invention can be
obtai ned by another nethod, which will be described bel ow. In the

first place, the absorbent resin precursor is adjusted in such a manner to
contai n carboxyl groups, have an average particle dianmeter in a range
between 20Jerr]mand 60 err]m and contain up to 10 wei ght percent
particles having a dianeter snaller th@g 106pm Then, the absorbent resin
precursor is subject to heat treatnent”under the presence of the first and

second surface crossljnki gents r.eactiye with the carboxyl . .group at
160[err]C or hi ghHd® tﬁbﬁ?ﬁggﬁg gﬁtﬁﬁgﬁﬁbeﬂ¥ pﬁ%;npreseng' inventitn

-36- the first surface crosslinking agent has a soLubiIi;y ramet er of
12. 5( cal / eSS r3t ot eRFEh Nt T e TRfRe AfQTSMERTdONLeEe AREUSIN K ng

agent has a solubility paraneter .
agent compositions in an amount of 40 percent by weight

or higher, more preferably 50 percent by weight or
higher, further preferably 60 percent by weight or
higher, and most preferably 70 percent by weight or
higher.

An absorbent material containing an absorbing agent
composition having a diffusing absorbency index under
pressure of 1.5g/g-min or higher can readily absorb an
agqueous liguid supplied in bulk, thereby making
increasing an overall absorbing capacity of the absorbent
material. In contrast, an absorbent material containing
an absorbing agent composition having diffusing
absorbency index under pressure below 1.5g/g-min can not
readily absorb an aqueous liquid supplied in bulk. In
other words, the absorbent material containing such an
absorbing agent composition has a low diffusing
absorbency index under pressure, and therefore exhibits
poor liquid diffusion. For this reason, the above
absorbent material can neither readily absorb an agueous
liquid supplied in bulk nor diffuse the same inside. As
a result, it takes quite a long time for the absorbent

material to absorb the supplied agqueous liquid, thereby



belom112 5(cal/cn8) [ err]. In the second place, the surface
crosslinking agent, preferably, the first surface crosslinking agent
having a solubility parameter of 12.5(cal/cnierr])[err] or higher and the
second surface crosslinking agent having a solubility paranmeter bel ow

12.5(cal/cnB) [err], is added to the resulting absorbent resin and m xed,
after which the resulting mxture is subject to heat treatnent at
160[ err] C or higher. The non-vol atil e water-sol ubl e conmpound

optionally contained in the absorbingggent conposition of the present
invention has a boiling point of 150[err]C or higher under nornal

pressure, T eFBAREiAG fnSBvbdatihBeatbIAGT:S EHPE?aBHr%heaﬁﬂsékbéﬁESt 1g of

whi ch di ssol ves 1 nt water at roomtenpefature. A compound that

r emai ns i n aﬁég}gaglsta Gr e OO LATREHALY G ﬁs@.n%o’%x'eng bBgENt  of

200[ err] C or er- nor nhl pressure 1S pre re pre erable
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dlssolye$ Inﬁgakgxg thﬁégébg%p%§ﬁ$1ilggld 1s supp 1ed 1geb%9E0rblng agent

conposi tion

the reason specified above. Such inconveniences become
apparent when the aqueous liquid is repetitively supplied
in bulk to the same spot of the absorbent product.

The absorbent material of the present invention may
optionally contain hydrophilic <fibers besides the
absorbing agent composition. An absorbent material made
of the absorbing agent composition and hydrophilic fibers
is arranged to have the following structures in which:

the absorbing agent composition and hydrophilic
fibers are mixed homogeneously;

the absorbing agent composition is sandwiched by
layers of the hydrophilic fibers;

the absorbing agent composition and hydrophilic
fibers are mixed homogeneously and made into a layer, and
after which a layer of the hydrophilic fibers is formed
thereon;

after the absorbing agent composition and
hydrophilic fibers are mixed homogeneously and made into
a layer to sandwich the absorbing agent composition with

another layer of the hydrophilic fibers; etc.



-37- product, such as paper diapers, using the above non- volatile

wat er - sol ubl
reduci ng an

e conpound nakes it possible to inprove urine resistan
anount of wet back of an aqueous |iquid (an anmount of

absorbed aqueous liquid seeps back fromthe absorbi ng agent conpo

Exanpl es of

t he non-vol atil e water-sol uble conpound include organ

conpounds containing at |east one functional group selected froma
consi sting of hydroxyl group, carboxyl group, am de group and amin

group, and

i norgani ¢ conpounds exjﬂ;ﬂting basic properties

absorbent resin. The inorganic conpounds exhibiting basic pro
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conpounds, those containin at_| east one hxgrgx¥érg£oup,in a nnlgg

nanel y,

amount of water. These structure er improve t
absorbing properties of the resulting absorbent material.

Among of all these structures, the preferred is the
structure in which the absorbing agent composition and
hydrophilic fibers are mixed homogeneously in such a
manner that the absorbent material include the absorbing
agent composition in an amount (ratio) of 40 percent by
weight or more. The more preferred is the structure in
which the absorbing agent composition and hydrophilic
fibers are mixed homogeneously in such a manner that the
absorbent material include at least 50 weight percent,
more preferably at least 60 weight percent, and most
preferably at least 70 weight percent, absorbing agent
composition based on the combined weight of the absorbing
agent composition and hydrophilic fibers. In the present
invention, the higher the resin concentration the
absorbent material has, the more significant the
absorption properties appear. Note that the structure-of
the absorbent material is not 1limited to the above
examples.

Examples of the hydrophilic fibers include, but are

not limited to:
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alcohols are not especially limted as long as they are water sol uble.

Exanpl es of the al cohols include: nonohydr oxy al cohol s, such as
glycolic acid and nethoxypol yet hyl ene gl ycol;

- 38- pol yhydroxy al cohol s, such as ethylene glycol, propylene
gl ycol, gl ycerin, pol ygl ycerin, pentaerythritol, sorbitol,

di ethyl ene glycol, triethylene glycol, tetraethylene glycol,

di propyl ene glycol, tripropylene glycol, 1,3-butanediol, 1,4-butanediol,
1,5- pentanediol, 2,4-pentanediol, 4%LG-hexanedioI, 2,5- hexanedi ol ,
trimethyl ol propane, dlethanolan1ne tri et hanol am ne, pol yethyl ene

gl ycol . pol yvi nylc & gonol, ;;bgkg%b%%p IR fo%xvsagagengu%VPngy' ene,

a random copolyner oxye ehe- oxy | 'en wat er - Sof
POl YSRCCar| e LERLSE LS, P BLEIT ST S Sk sl BLYCEREs , gt 050
dissolving pulp;

artificial cellulose fibers, such as rayon and
acetate; etc.
0f all these fibers, cellulose fibers are preferable.
The hydrophilic fibers may include synthetic fibers, such
as polyamide, polyester, and polyolefin.

When the absorbent material contains the hydrophilic
fibers in a relatively small ratio, the absorbent
material, namely, the hydrophilic fibers, may be adhered
to each other using an adhesive binder. By so doing, the
resulting absorbent material exhibits better strength and
anti-deformation properties before or during the use.

Examples of the adhesive binder include: polyolefin
fibers of thermal-fused fibers, such as polyethylene,
polypropylene, a copolymer of ethylene-propylene, and a
copolymer of l-butene-ethylene; adhesive emulsion; etc.
One member or a mixture of two or more members selected
from these binders can be used. A preferable weight
ratio of the hydrophilic fibers/adhesive binder(s) is in
a range between 50/50 and 99/1, more preferably between
70/30 and 95/5, and most preferably 80/20 and 95/5.

The absorbent material +thus obtained exhibits



O all these exanples, polyhydroxy alcohols and am noalcohols are
preferred, and particularly, polyhydroxy al cohols are preferred.
Using at | east one alcohol selected froma group consisting of pol yhydroxy
al cohol s and am noal cohols nmakes it possible to inprove urine resistance
of the absorbent products using the resulting absorbing agent conposition,
such as paper diapers. Anong t he pol yhydroxy al cohols, those having
at |least three hydroxy groups, such as glycerin, sorbitol, and
saccharose, may be nodified by etherifyg ng or

-39- esterifying a part of hydroxyl groups of these polyhydroxy

al cohol s, rovided. that_, one | ecul ar _ cont ai.ns p. ity of hydroxyl
groups and Eﬁggégeﬁsl§ﬁ§8¥%§9ga?€§#ﬁﬁﬁﬁéﬁﬂﬁﬁrW%é%%ﬁnéﬁﬂ%ﬁgégkﬁter t he

nodi ficati on. anpl.es of such nodjfijed_pql yhydr ox al.cohol s __incl ude:
gl ycer ol nnnofa%ﬁ? %£§Q§%%§&eﬂéteﬁ&ﬁ§09§et eﬂ%e?%?Fylggﬁﬁtégpér

saccharose fatty acid . . .
when” used in sanitary goods, such as paper dilapers,

sanitary napkins, and incontinence pads, can exhibit
excellent properties (absorbing properties), such as high
liquid diffusion and absorbency under pressure and a
constant absorbing capacity over a long period, even when
an amount of the absorbent resin is increased or the
resin concentration is high.

The absorbent product of the present invention
comprises a liquid permeable sheet and a liquid
impermeable sheet sandwiching an absorbent layer
containing the above absorbent material. The structure
and producing method of the absorbent layer are not
especially 1limited. The method of producing the
absorbent product is not especially limited, eifher.

The liquid permeable sheet is made of a material
capable of transmit an aqueous liquid. Examples of such
a material include: non-woven fabric, woven fabric; a
porous synthetic resin film made of polyethylene,.
polypropylene, polyester, polyamide; etc. On the other
hand, the liquid impermeable sheet is made of a material
incapable of transmitting an agqueous liquid. Examples of

such a material include: a synthetic resin film made of



ester, etc. These pol yhydroxy al cohol s or am noal cohols may be
prepared before they are mxed with the absorbent resin, or the
precursors of these al cohol s, nanely, ethyl eneoxi de,

al kyl enecarbonate or the |like, may be converted to the pol yhydroxy

al cohol s or am noal cohls after they are m xed with the absorbent resin.
When the absorbent resin is nade into agglonerated particles or a sheet,
t he pol yhydroxy al cohols nmay be used as a plasticizer or binder. The

pol yhydroxy al cohols exhibit the resugbLng absor bi ng agent conposition
sone functions, such as plasticity and adhesive properties to a substrate

e of M SpyLuler s pbeRolibabe, SRR elaloccite ke
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- 40- resins and non-woven fabric; a film made of the above
synthetic resins and woven fabric; etc. Note that the
liquid impermeable sheet may transmit steam.

The above-structured absorbent product exhibits the
excellent absorbing properties explained above. The
absorbent product includes, but is not limited to,
sanitary goods, such as paper diapers, sanitary napkins,
and incontinence pads. Since the absorbent product of
the present invention exhibits excellent . absorbing
properties, the same can prevent the leakage of urine
while securing a feeling of dryness, when used as a paper
diaper. |

The above absorbing agent composition, absorbent
material, and absorbent product may optionally include
deodorant, anti-bacterial agent, perfume, foaming agent,
pigment, dye, hydrophilic short fiber, fertilizer,
oxidizing agent, reducing agent, water, etc. to provide
additional functions.

The present invention will be described in detail by
way of examples and comparative examples. However, the

present invention is not limited to the disclosure below.

The properties (physical properties) of the absorbing
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particularly preferred. O all these organic conpounds,

of water-sol uble conmpounds containing at |east one am de
mol ecul e_ i ncl ude urea. When the absorbent resin is nmade into

(Bar APEPELERFYa sheet, the urea may be used as a binder.

Here, 0.2g of the absorbing agent composition is
uniéormly placed into a bag (60mmx60mm) made of non-woven
fabric, and allowed to remain immersed in a 0.9 weight
percent sodium chloride solution (physiological saline
solution) at room temperature for 60 minutes. Then, the
bag is taken out, and subject to hydro-extraction for 3
minutes at 250G using a centrifugal separator, and the
weight W, (g) of the bag is measured. Further, the same
processes are carried out with an empty bag, and the
weight W, (g) of the empty bag is measured. The
absorbency (g/g) is calculated using the weights W, and W,

on the basis of the following equation:

Absorbency = (Weight W,(g) - Weight W, (q))
(g/9) Weight of Absorbing Agent
Composition(g).

When the absorbing agent composition includes
additives other than the absorbent resin (for example,
non-volatile water-soluble compound, water-insoluble
inorganic powders, polyamine compound, ete.) 1in the

combined amount of 5 percent by weight or more , the



-41- The inorganic compound is not especially limted as long as it
I's water soluble. Exanples of the inorganic conpound include: anmonia,
phosphat e, di phosphate, tripolyphosphate, sulfate, hydrochloric acid,
carbonate, hydrogen carbonate, al kali nmetal hydroxide, sodium carbonate,
sodi um hydr ogencar bonat e, sodi um hydroxi de, potassium hydroxide, etc.

O all these exanples, ammonia, phosphate, carbonate, hydrogen
carbonate, and alkali netal hydroxide are preferred, and carbonate and
hydr ogen carbonate are particularly preperred. Usi ng carbonate or

hydr ogen carbonate makes it possible to inprove urine resistance of the
absor bent préﬁ&&‘ﬂbéh%i‘ ygg rofulddieaIahear bRy ApeNbAgaRPOsEt i, Such as
paper di aper go t of use of the non-volatile water-sol uble
conmpound Va{fé?id“i 525 o.ne use of the resulting absorbing agent
conposi tion; wev preferred range

Absorbency = (Weight W,(g) ~ Weight W,(g))
(g/9) Weight of Absorbent Resin (g)

where "Weight of Absorbent Resin” 1is a weight of the
absorbent resin contained in 0.2g of the absorbing agent

composition.

(b) Diffusing Absorbency under Pressure

To begin with, a device measuring the diffusing
absorbency under pressure of the absorbing agent
composition will be briefly explained below with
reference to Figures 1 and 2.

As shown in Figure 1, the measuring device includes
a balance 1, a container 2 of a predetermined capacity
placed on the balance i, an air-intake pipe 3, a conduit
4, a glass filter 6, and a measuring section 5 placed on
the glass filter 6. The container 2 has an opening 2a on
the top and an opening 2b on the side, and the air-intake
pipe 3 1is inserted through the opening 2a while the
conduit 4 is fixed to the opening 2b. Further, a
predetermined amount of physiological saline solution 12
is poured in the container 2. The lower end portion of

the air-intake pipe 3 is dipped into the physiological



I's between 1 percent by weight and 50 percent by weight, nore preferably
between 2 percent by weight and 45 percent by weight, and nost preferably
between 5 percent by weight and 40 percent by wei ght based on the wei ght

of the absorbent resin. Usi ng the non-volatile water- sol uble conmpound
wi thin the above ranges nakes it possible to inprove urine resistance of
t he absor bent ‘ -42- product using the
resul ti ng absorbi ng agent conposition, such as paper diaper, while
reduci ng an anount of wet back of an_agueous |iquid. Using less than 1

wei ght percent non-vol atil e water-sol uble compound may nmeke it inpossible

to lmprove the i AT RSIcH 40Ce M0 LPalSlEffredt HIRLA! a9hnbRbrbagk of the

aqueous |iquid. ereas using nore”than wel ght percent non-volatile

ter- I t | g i) |
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6 is fixed in such a manner that the upper surface of the

same is positioned slightly above the lower end of the
air-intake pipe 3.

As shown in Figure 2, the measuring section 5 is
provided with a paper filter 7, a sheet 8, a supporting
cylinder 9, a metal gauze 10 affixed to the bottom of the
supporting cylinder 9, and a weight 11. In the measuring
section 5, the paper filter 7, sheet 8, and supporting
cylinder 9 (that is, the metal gauze 10) are sequentially
placed on the glass filter 6 in this order, and the
weight 11 is placed on the metal gauze 10 inside the
supporting cylinder 9. The sheet 8 is a 0.lmm-thick
toroidal made of polyethylene terephthalate (PET) having
an 18-mm-dia opening at the center. The supporting
‘cylinder 9 has an inner diameter of 60mm. The metal
gauze 10 is made of stainless steel to have a 400-mesh
(the size of each mesh: 38um) according to the JIS
standard. A predetermined amount of the absorbing agent
composition is uniformly scattered on the metal gauze 10.
The weight 11 is adjusted in such a manner to apply a

load of 20g/cm? evenly to the metal gauze 10, that is,



One rrenber or a mxture of two or nore nmenbers selected fromthese

non-vol ati |l e wat er-sol ubl e conpounds can be used effectively. The

non-vol atil e water-soluble conmpounds are either organic or inorganic
conpounds, or a mxture thereof. The nost preferable non-volatile

wat er - sol ubl e conpound i s pol yhydroxy al cohol s. When t he absorbent
resin and non-volatile water- sol uble conpound are m xed, water and/or any
of the aforenentioned hydrophilic organic solvents may be used optionally
as a solvent. An anount of use of the | vent varies depending on the
kinds and particle dianeter of the absorbent resin; however, a preferred

range with sp ht of the absorbent resinis
-43- up to éﬁ% %ﬁ%%é?@& 7% t 5 %?#%; eferably between 0.1 part by
wei ght and 10 rts absor bent resi

non-vol atil e wat e&%olqﬁﬁ/ s(?d%poﬁhﬁorg\fggc% x‘é’bd?n%l Rf §5 o1 Pént Igﬁl?he

resul ting absorbin
g bsorbgng agent composition is measured by using the

above-arranged measuring device in the manner described
below.

To begin with, preparatory operations are carried
out, that is predetermined amount of physiological saline
solution 12 is poured into the container 2, and the air-
intake pipe 3 is inserted into the container 2. Then,
the paper filter 7 is placed onto the glass filter 6, and
the sheet 8 is placed atop of the paper filter 7 in such
a manner that its opening is superimposed on the center
of the glass filter 6. At the same time, 1.5g of the
absorbing agent composition is uniformly scattered on the
metal gauze 10 inside the supporting cylinder 9, and the
weight 11 is placed on the absorbing agent composition.

Subsequently, the metal gauze 10, that is, the
supporting cylinder 9 having the absorbing agent
composition and the weight 11 inside, is placed on the
sheet 8 in such a manner that the center of the
supporting cylinder 9 is superimposed on the center of
the glass filter 6.

Then, the weight W,(g) of the physiological saline

solution 12, which has been absorbed by the absorbing



agent conp05|t|on may be dried optionally by heating or the like. A
preferable heating tenperature is in a range between 40[err]C and
300[err]C, and nore preferably between 50[err]C and 200[err]C. The
absorbent resin and non-vol atile water-soluble conpound are m xed by any
of the aforenentioned m xing devices b. The m xing speed can be either
hi gh or slow. Wen using a solid non-volatile water-soluble conpound, it
is preferable to use the aforenentioned sol vents. The reason why the
absor bi ng agent conposition contain|E _the non-volatile water-soluble
conpound of the present invention ex I bits good urine resistance i s not

¢l ear. féntCBBRﬁHEE'ﬁ oﬁugt&»rasacﬁ xﬂfﬁ@@?%’iﬂc%”%ﬂ@ sué{;;?@f%ﬂ y arole
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through the opening of the sheet 8, the physiological
saline solution 12 is absorbed by the absorbing agent
composition while being diffused almost uniformly in the
lateral direction (indicated by an arrow).

The diffusing absorbency under pressure (g/g) of the
absorbing agent composiﬁion after 60 minutes since the
absorption started is calculated on the basis of the

following equation:

Diffusing Absorbency Weight W, (g)
under = Weight of Absorbing Agent
Pressure (g/g) Composition (g).

When the absorbing agent composition includes
additives other than the absorbent resin (for example,
non-volatile water-soluble compound, water-insoluble
inorganic powders, polyamine compound, etc.) .in the
combined amount of 5 percent by weight or more, the
diffusing absorbency under pressure (g/g) is calculated

on the basis with the following equation:



-44- containing the non-volatile water-sol uble conmpound of the present

i nvention can reduce an anount of wet back of an aqueous |iquid even when
the liquid pernmeability is increased is not clear either. However, the
non-vol atile water-soluble conmpound is presunmed to suppress the wet back
of aliquid existing in interstitial spaces anong the hydrophilic fibers
and anong swel |l ed gel (swelled absorbent resin). Besi des t he above
effect, when the non-volatile water-soluble conpound is added to an
absorbent resin having diffusing absogbency under pressure of 25g/g or

hi gher with respect to 0.9 wei ght percent sodiumchloride solution under a

| oad of 20g/cnferd. L 1 since the.absorpt) started, not
only the urine ré{s#fét‘{aér‘?ﬂlg %%&kﬁgowgﬁ%%ﬁﬂ ng -
absor bi ng agent Josi tion, .such as 568 df ?° S BeSTher Jdked, but
al so an amount off Wet® Be K X9t he aqueous Iiquid can be reduced. The
absor bi ng agent conposition obtained by any of the above nethods has

di f fusi ng absorbenc% i ndex under ]Pressure of 1.59/g mnpn or higher with
respect to dhene "Welght of Absorbent Resin" is™ & weight of  the

absorbent resin contained in 1.5g of the absorbing agent

composition.

(c) Diffusing Absorbency Index under Pressure

The diffusing absorbency index under pressure is
measured using the same device used for measuring the
diffusing absorbency under pressure. To be more
specific, the weight of the physiological saline solution .
12 absorbed by the absorbing agent composition after 60
minutes since the supporting cylinder 9 was placed on the
sheet 8 is measured in time series using the balance 1.
That is to say, the weight of the absorbed physiological
saline solution 12 is measured per minute, preferably per
second, using the balance 1. Then, the maximum absorbing
capacity per unit time is calculated using the result of
the above measurement, and defined as the diffusing

absorbency index under pressure (g/g-min).

(d) Urine Resistance and Water-Soluble Content

To begin with, sampling urine of the same amount is



wei ght percent sodium chloride solution under a |oad of 2Qg/cn®R, thereby
exhi biting excell ent absorbing properties explained above.

- 45- The absorbent material of the present invention includes at

| east one of the aforenentioned absorbing agent conpositions in an anount
of 40 percent by weight or higher, nore preferably 50 percent by weight or
hi gher, further preferably 60 percent by weight or higher, and nost
preferably 70 percent by weight or higher. An absorbent materi al
contai ni ng an absorbi ng agent conposiLghan having a diffusing absorbency

I ndex under pressure of 1.59g/g mn or higher can readily absorb an

aqueous | i quih e StRP!AMh 10Mmallkkin 4 hesRlthy W% idhNCr PREAND GN

overal | absorbing capacity of the absorbent naterlal In contrast), an
absor bent e sht{Pdy dhaving
diffusing a soﬁg%ncy I n efp%ﬁE%? S?gggéggagglg% Eiggﬁgn%?n can H%t

glass bottle of 100mf and the sampling urine is poured to
let the absorbing agent composition swell by 25 times.
Subsequently, the glass bottle containing the swelled gel °
is let stand for 16 hburs at 37°C in atmosphere of
relative humidity of 90%.

Then, the fluidity of the swelled gel is observed
visually and evaluated in four stages: "no fluidity”, "no
substantial fluidity", "slight f£fluidity", and “fair
fluidity".

Further, the water-soluble content in the swelled
gel is measured in the following manner. Some of the
swelled gel having solid content (solid content of the
absorbent resin) of 0.5g is taken out, and dispersed in
an ion exchange water of 1£ and the resulting dispersion
liquid is subject to stirring for 1 hour to let the gel
fully swell. The dispersion liquid is filtered through
a paper filter, and the filtrate is subject to titration
in a predetermined manner. An amount of a compound
dissolved in the filtrate produced as a result of
deterioration by urine, namely, water-soluble
polyacrylate and/or polyacrylic acid, is calculated based

on the titre or the. like, and defined as the water-



readi |y absorb an aqueous liquid supplied in bulk. 1In other wrds, the
absorbent material containing such an absorbing agent conposition has

a low diffusing absorbency index under pressure, and therefore exhibits
poor |iquid diffusion. For this reason, the above absorbent materi al
can neither readily absorb an aqueous liquid supplied in bulk nor diffuse
the sane inside. As a result, it takes quite a long tinme for the absorbent
material to absorb the supplied aqueous |iquid, thereby

-46- reducing an overal |l absorbing capagity of the absorbent material.
Further, an absorbent product using the above absorbent material nay cause

| noonveni enceg, SHEN A% dgAkAd.c e AN apugeys | Lguid i gunnlded 0
bul k for thé Feason specifiea above. ch rficohVeniences become appar ent
when the aquequs.liquid is repetifively suppl] in bulk to .the same spot
of “the abeor BETELB: Ak the' SBES hhd SuleSHERN fite dofterte s RAC AR

' nvention rTa\{he absorbing agent composition has been deteriorated by

urine.

(e) Amount of Wet Back

Five pieces of 90-mm-dia filters (Advantech Toyo
Kabushiki Kaisha, Model No. 2) are layered. Then, the
supporting cylinder 9 containing the absorbing .agent
composition swelled by the‘physiological saline solution,
together with the weight 11, is removed from the
measuring device used 1in measuring +the diffusing
absorbency under pressure, and the same are placed on the
5-fold filters. A weight is added to apply a load of
100g/cm’ to the absorbing agent composition uniformly.
Then, an amount of physiological saline solution oozed to
the 5~fold filter after 1 minute since the load of
100g/cm® was applied is measured, and defined as an amount

(g) of wet back.

(f) Diffusing absorbency under Pressure of Absorbent
Material

To begin with, a device for measuring the diffusing

absorbency of the absorbent material will be described



optlonally contain hydrophilic fibers besides the absorbing agent
conposition. An absorbent material nade of the absorbing agent conposition
and hydrophilic fibers is arranged to have the follow ng structures in

whi ch: t he absorbing agent conposition and hydrophilic fibers are
m xed honogeneously; t he absorbing agent conposition is sandw ched by
| ayers of the hydrophilic fibers; t he absor bi ng agent conposition and

hydrophilic fibers are m xed honogeneously and nade into a | ayer, and
after which a | ayer of the hydrophili-gsd4dbers is formed thereon;
after the absor bi ng agent conposition and hydrophilic fibers are

m xed honbggheRuTefededcends iMdeurds | ayahdt & sangereinifeenpsdikeng agent
conposition with another layer of the hydrophilic fibers; etc.

-47-  Furt hgbmpbhen@BsareenibaBéerviAth r@k@%éﬂ%ﬁ:e@a‘&@hﬁm@&al@g@ﬂth
conposi tii on nade into a sheet wth a predeterm ned

respect to the counterpart used in measuring the
diffusing absorbency under pressure of the absorbing
agent composition, and +the description of these
components is not repeated for the explanation’s
convenience.

As shown in Figure 4, the measuring device includes
a balance 1, a container 2, an air-intake pipe 3, a
conduit 4, a 120-mm-dia glass filter 6, and a measuring
section 15 placed on the glass filter 6. As shown in
Figure 5, the measuring section 15 is provided with a
paper filter 7, a sheet 8, a supporting rectangular tube
19, and a weight 11. Note that the measuring section 15
does not include the metal gauze.

In the measuring section 15, the paper filter 7, the
sheet 8, and the supporting rectangular tube 19 are
sequentially placed on the glass filter 6 in this order,
and the weight 11 is placed inside the supporting
réctangular tube 19. The sheet 8 is a O0.lmm-thick
rectangle made of polyethylene terephthalate (PET) having
a 12.5mmx100mm opening at the center. The supporting
rectangular tube 19 has an inner dimension of

100mmx100mm, so that an absorbent material of a



amount of water. These structures further inprove the absorbing
properties of the resulting absorbent material. Among of all these
structures, the preferred is the structure in which the absorbing agent
conposition and hydrophilic fibers are m xed honbgeneously in such a
manner that the absorbent material include the absorbing agent conposition
I n an amount (ratio) of 40 percent by weight or nore. The nore preferred
is the structure in which the absorbing agent conposition and hydrophilic
fibers are m xed honogeneously in suclg@ nanner that the absorbent

material include at |east 50 weight percent, nore preferably at |east 60

wei ght percepbdetBémiBel Pigéeradl piabeheashsifeVei ghinPerseaytt ., igbsorbing
agent conposition based on the conbi ned wei ght of the absorbing agent

composi i on 188l chxdi oGtk ntl BeEBethile! B PhESBRLntbRLERL e ke i gher

the resin concentration the absorbent material has, nmore significant

h b ' i :
e o hooe" PhieABREONT | e ARAGH MO festEhbURRebe WS
t he hydfophgys%rkaggf%ggﬂ%'88$p029£185? not limted to:

The diffusing absorbency under pressure of the

absorbent material is measured using the above-structured
measuring device in the manner described below. To begin
with, 50 parts by weight of the absorbing agent
composition and 50 parts by weight of comminuted wood
pulp serving as the hydrophilic fibers are mixed using a
mixer through dry blending. The resulting mixture is
made into a 100mmx100mm web, and the web is pressed under
a load of 2kg/cm® for 1 minute. As a result, an absorbent
material having a basis weight of approximately 0.047g/cm?
is obtained.

Prior to the measuring, the measuring device is
prepared in a predetermined manner. Then, the filter 7
is placed on the glass filter 6, and the sheet 8 is
placed on the filter 7 in such a manner that the opening
of the same is superimposed on the center of the glass
filter 6. Then, the supporting rectangular tube 19 is
placed‘on the sheet 8 in such a manner that the center of
the same is superimpocsed on the center of the glass

filter 6.



- 48- cellul ose fibers obtai ned out of woods, such as nechani cal

pul p, chem cal pulp, sem -chem cal pulp, and dissolving pulp;

artificial cellulose fibers, such as rayon and acetate; etc. O all these
fibers, cellulose fibers are preferable. The hydrophilic fibers may

I ncl ude synthetic fibers, such as polyam de, polyester, and polyol efin.
When the absorbent material contains the hydrophilic fibers in a
relatively small ratio, the absorbent material, nanely, the hydrophilic

fi bers, may be adhered to each ot her -8d-ng an adhesi ve binder. By so
doing, the resulting absorbent material exhibits better strength and

anti - def or mat i on fumpERddrasi oef ohie absdubeng mbeensal is pldoedpbes of the
adhesi ve binder include: polyolefin fibers of thermal-fused fibers, such

as pol yet hyleme, sheéot yBr gpgligee the EHorEnOfritid fillenPdromyd eng, and a
copol ymer of 1-butene-ethylene; adhesive enmul'sion; etc. One nenber or a
m xture of tyRoPr wARER MERPeRiRfteCi®d is placed. The absorbent
material and weight 11 are placed swiftly.
Then, a weight W, (g) of the physiological saline
solution 12 absorbed in the absorbent material for 60
minutes since the absorbent material was placed on the
sheet 8 is measured using the balance 1. Note that, as
shown in Figures 5 and 6, the physiological saline
solution 12 having passed through the opening of the
sheet 8 is absorbed by the absorbent material while being
diffused .almost wuniformly in the lateral direction
(indicated by an arrow).
Then, the diffusing absorbency under pressure (g/g)
of the absorbent material after 60 minutes since the
absorption started is calculated using the weight W, on

the basis with the following equation:

Diffusing Absorbency = Weight W, (g)
under Weight of Absorbent
Pressure (g/g) of Material (g).

Absorbent Material

(g) Absorbing Rate under Pressure of Absorbent Material
(Core Acquisition)

The absorbent material subject to measurement is

produced in the following manner. To begin with, 8.8g of



fromthese binders can be used. A preferable weight ratio of the
hydrophilic fibers/adhesive binder(s) is in a range between 50/50 and
99/ 1, nore preferably between 70/30 and 95/5, and nost preferably 80/20
and 95/ 5. The absorbent material thus obtained exhibits

-49- excell ent absorbing properties as nentioned above. The absor bent
material of the present invention, when used in sanitary goods, such as
paper diapers, sanitary napkins, and incontinence pads, can exhi bit
excel l ent properties (absorbing propergpes), such as high liquid diffusion
and absorbency under pressure and a constant absorbing capacity over a

| ong peri od,t1eyesbybepin@nagéRtntofibobhieiahsanBe®. 8o ¢Smuiglieased or
the resin concentration is high. The absorbent product of the

present i NugSKd Pulp 4K imBfed Ld i th PRIXEADLIPr SiGet a2y db Pehdfivg d
| nper nreabl e sheet “sandw ching an ~absorbent | ayer
Then, the resulting mixture is made into a 260mmx150mm
web, or the absorbent material.

On the other hand, synthetic urine is prepared by
producing a water solution containing 1.9 weight percent
urea, 0.8 weight percent NaCl, 0.1 weight percent CacCl,,
0.1 weight percent MgSO,.

Then, a load of 18g/cm’ is applied on the entire
absorbent material uniformly, and a 30mm~dia cylinder of
120mm high is pressed against the absorbent material
around the center to place the cylinder perpendicular to
the absorbent material. Then, 50g of the synthetic urine
kept at 25°C is poured into the cylinder quickly (at one
time). Then, the time since the synthetic urine is
poured until the same is absorbed into the absorbent
material completely is measured as the first absorbing
rate under pressure (sec.) The same process is repeated
twice using the same absorbent material with 50-minute
interval to measure the second and third absorbing rates
under pressure (sec). It is understood herein that the
larger the absorbency under pressure, the better the

liquid diffusion of the absorbent material.



contai ning the above absorbent material. The structure and producing

nmet hod of the absorbent |ayer are not especially |imted. The nethod
of producing the absorbent product is not especially Iimted, either.
The |iquid perneable sheet is nmade of a material capable of transmt an
aqueous |iquid. Exanples of such a material include: non-woven fabric,
woven fabric; a porous synthetic resin filmnade of polyethyl ene,

pol ypr opyl ene, pol yester, polyam de; etc. On the other hand, the liquid
I nper meabl e sheet is nade of a materigdz.incapable of transmtting an
aqueous |liquid. Exanples of such a material include: a synthetic resin

filmmade ofp) Pro ertles of AFsorbent Product (Us§ﬁﬁ KE@ yet hyl ene,
pol ypropyl ene,” p84 Byl ene I nyl acet ate pol yvi nyl |l oride; a film nade of

t he above synt etlc resins and non-woven fabric; a fllnlnade of t he above

synt hetic re5|nsT®Qd IOVER DT | Odﬁ%ove g%& % Q&,tﬁ sﬁ% % 5 er meabl e

sheet may trans st eam ured ‘absor uct

exhibits th%roduced in the following manner. To begin with, 50

parts by weight of the absorbing agent composition and 50
parts by weight of comminuted wood pulp are mixed using
a mixer through dry blending. Then, the resulting
mixture is made into a 120mmx400mm web on a wire screen
of 400-mesh (the size of. each mesh: 38um) by a batch-type
pneumatic molding device by pneumatic molding. Further,
the web is pressed for 5 seconds under a load of 2kg/cm?,
and as a result, an absorbent material having a basis
weight of approximately 0.047g/cm? is obtained.

Subsequently, a back sheet (liquid impermeable
sheet) having a 1leg gather made of impermeable
polypropylene, the above absorbent material, a top sheet
(liquid permeable sheet) made of permeable polypropylene
are laminated to each other in this order using a both-
sided tape. Then, two tape fasteners are attached to the
resulting 1lamination to obtain an absorbent product
(i.e., paper diaper).

The above absorbent product is put on a Kewpie Doll®
(55cm tall and 5kg in weight), and laid with its face

downward. Then, a tube is inserted between the absorbent



excel | ent absorbing properties expl ai ned above. The absorbent product

i ncl udes,

t he present

used as a paper diaper.

absor bent
deodor ant
hydrophilic short fiber, fertilizer, oxidizing agent, reducing age

wat er ,

wi Il be described in detai

etc.

but is not l|imted to, sanitary goods, such as paper diapers,
sanitary napkins, and incontinence pads. Since the absorbent product of
i nvention exhibits excellent absorbing properties, the sane
can prevent the | eakage of urine while securing a feeling of dryness,

The above absorbi ng agent conpositio
mat eri al, and absorbent product may optionally include
anti-bacterial agent, perfugg- foam ng agent, pignent,

n,

dye,
nt,

when

bV &g asiﬂitmn%hchugctxﬂaaﬁfer that dNBhPse8EBYikAyention

by way o

SiI ca

e vt sa P ASCBbILPYER' W' bbb 14802 BuhlC oI R EpBE

The properties

properties e absor
where a baby would discharge urine. Bere, 50m¢ of the

| ow.

physiological saline solution is repetitively supplied'

every 20 minutes until the absorbent product can no
longer absorb the physiological saline solution and the
excessive physiological saline solution starts to leak,
and an amount of the physiological saline solution
supplied up to this point is measured.

The above test is repeated four times and an average
amount is calculated, which is defined as an absorbing
capacity (g). It is understood herein that the larger
the absorbed capacity, the better the properties of the

absorbent product.

(Example 1)

A reactant solution is prepared by dissolving 3.59g
of trimethylolpropane triacrylate serving as an internal
crosslinking agent into 5,500g of a water solution of 39
weight percent sodium acrylic acid (hydrophilic
unsaturated monomer) neutralized by 75 percent by mole.
Then, the reactant solution is subject to deaeration for
30 minutes in nitrogen gas atmosphere. Then, the

reactant solution is poured into a reactor, which is a

exanpl es and cofparati vé exanpl es.



-51- agent conposition, absorbent material, and absorbent product are
nmeasured in the foll ow ng manner. (a) Absorbency Here, O 2g of the
absor bi ng agent conposition is wuniformy placed into a bag (60nmx60m)
made of non-woven fabric, and allowed to remain imersed in a 0.9 wei ght
percent sodium chl oride solution (physiological saline solution) at room
tenperature for 60 mnutes. Then, the bag is taken out, and subject to
hydro-extraction for 3 mnutes at 250G using a centrifugal separator, and
the weight Werr] (g) of the bag is nggsured. Further, the same processes
are carried out with an enpty bag, and the weight Werr] (g) of the

epty D30 d0a{PASHL 1 daeq Mo ABROIRICAGI A, | secaball el Habno the

wei ghts Werr err on 1 asi | OW ng~equa

Absor b . = Vi gh . VI [ .
Ve gt of MR ARACAGIN o) ofpgyy the kERGhaRt s fnci g

t Lfi i necl ud ddi t] ther than the, ab bent ' f
xampl o, ot T2 PHALRECHCHE ROTHRARY, SHa L noRPobies PRy gani ¢

powder s, polyam ne conpound, etc.g in the
feactant solution at 30°C.

Next, 2.4g of ammonium persulfate and 0.12g of L-
ascorbic acid serving as a polymerization initiator are
added to the reactant solution with stirring. Then, the
polymerization starts 1 minute later. The polymerization
is proceeded at 30°C-80°C until 60 minutes have passed
since the polymerization started, and the resulting
hydrous gel of polymer is taken out.

The hydrous gel of polymer is finely divided and
each particle has a diameter of approximately 5mm. The
finely divided hydrous gel of polymer is spread across
the 50-mesh metal gauze and subject to hot air drying for
90 minutes at 150°C. Then, the dried gel is pulverized
by a vibrating mill, and sieved to a particular diameter
size using a 20-mesh metal gauze. As a result, an
absorbent resin precursor of an undefined shape having an
average particle diameter of 400um and containing 5
weight percent particles haviﬁg a diameter smaller than
106um is obtained.

Then, a surface crosslinking agent solution, made of

0.5 part by weight of ethylene glycol (SP value:



conblned anount of 5 percent by weight or nore , the

-52- absorbency (g/g) is calculated on the basis of the follow ng
equat i on: Absor bency = (Wight Werr]g) - Wight Werr](g)) (9g/9)
Wei ght of Absorbent Resin (g) where "Wight of Absorbent Resin” is a
wei ght of the absorbent resin contained in 0.2g of the absorbing agent
conposi tion. (b) Diffusing Absorbency under Pressure To begin
with, a device neasuring the diffusing absorbency under pressure of the
absor bi ng agent conposition will be br 2f Iy expl ai ned bel ow with
reference to Figures 1 and 2. s own in Figure 1, the measuring

device inclu gggrgﬁggige%ﬁ 3|r ggf g ner of éiéoreg ?Q”‘nSQrEQBQC'ty

pl aced on th con

crosslinking agent, 0.1 part by weight of glycerol
polyglycidyl ether (SP value: o0=10.8(cal/cm®)!/?) serving
as the second surface crosslinking agent, 3 parts by
weight of water, and 1 part Sy weight of ethyl alcohol,
is mixed with 100 parts by weight of the above absorbent
resin precursor. The resulting mixture is subject to
heat treatment for 40 minutes at 195°C to obtain an
absorbent resin. The average particle diameter of the
resulting absorbent resin is 400um and it contains 3
weight percent particles having a diameter smaller than
106um.

Finally, the absorbing agent composition of the
present invention 1is obtained by adding 0.5g of
microscopic powders of hydrophilic silicon dioxide
(Aerosil 200 of the Nippon Aerosil Co., Ltd.) serving as
water—insolublé inorganic powders to 100g of the above
absorbent resin and mixing the same.

The properties of the absorbing agent compoéition
and the absorbent material and absorbent product using
the absorbing agent composition are measured in the
manner explained above. Then, the absorbing agent
composition has absorbency of 30g/g, diffusing absorbency

under pressure of 26.9g/g, and diffusing absorbency index



4, a glass filter 6, and a nmeasuring section 5 placed on the glass filter
6. The container 2 has an opening 2a on the top and an opening 2b on the
side, and the air-intake pipe 3 is inserted through the opening 2a while
the conduit 4 is fixed to the opening 2b. Further, a predeterm ned
anount of physiological saline solution 12 is poured in the container 2.
The | ower end portion of the air-intake pipe 3 is dipped into the

physi ol ogi cal -53- saline solution 12.
The glass filter 6 has a dianeter of -6 The container 2 and the gl ass
filter 6 communicate wth each other through the conduit 4. The gl ass

filter 6 ian8kexepriesssteh of MABRY/d hdh.t heTh@pabssebbace mafelrial sane is
positioned slightly above the |ower end of the air-intake pipe 3. As

shown in Fi auéed&ffh%qn@e@dsrdﬁwn%?cwmﬁ prfes Ay §£d19, 9?/9 Rager filter
7, a sheet 8, a supporting cylindér 9, a netal gauze 10 affiXxed to the

bot t om of thRe BYPRE' EhPEugH! tNPRS absHiy Welttunkber IHhdsiRiZBRRUM NG

34 sec., 69 sec., and 77 sec., respectively. The
absorbent product has an absorbing capacity of 2754.
These values indicate that each element exhibits
excellent properties. The result of the measurement is

set forth in TABLE 1 below.

(Example 2)

Herein, 5g of a water solution of 30 weight percent
polyethyleneimine having a weight average molecular
weight of 70,000 (Epomine P-1000 of Nippon Shokubai Co.,
Ltd.) serving as the polyamine compound is added to 100g
of the absorbent resin obtained in Example 1 and mixed.
The resulting mixture is placed in a hot air dryer kept
at 90°C for 20 minutes to be set. The resulting set
material is sieved to a particular diameter size using a
mesh metal gauze (the size of each mesh: 840um), and 0.3g
of microscopic powders of hydrophilic silicon dioxide
(Carplex 22S of Shionogi & Co., Ltd.) serving as water-
insoluble inorganic powders is added to the set material
having passed through the metal gauze and mixed. As a

result, the absorbing agent composition of the present



section 5, the paper filter 7, sheet 8, and supporting cylinder 9 (that
I's, the nmetal gauze 10) are sequentially placed on the glass filter 6 in
this order, and the weight 11 is placed on the nmetal gauze 10 inside the

supporting cylinder 9. The sheet 8 is a 0.1lmmthick toroidal nade of
pol yet hyl ene terephthal ate (PET) having an 18-mmdi a opening at the
center. The supporting cylinder 9 has an inner dianmeter of 60mm The

metal gauze 10 is made of stainless steel to have a 400-nesh (the size of
each nmesh: 38[err]m according to the.g§S standard. A predeterm ned anount
of the absorbing agent conposition is uniformy scattered on the netal

gauze 10. Thganeidat ikl obtaddiedst ed in such a manner to apply a |oad of
20g/cnR evenly to the netal gauze 10, that is,

-54- the absor bi gggﬁ; A0 L 119 absorbk cﬁé§d§' fsncy under
pressure of-the rIrhbs ng agent corrp05|t|on:Hng sur ed using the

and the absorbent material and absorbent product using

the absorbing agent composition are measured in the

manner explained above, and the result of which is set

forth in TABLE 1 below.

(Example 3)

A reactant solution is prepared by dissolving 2.35g
of N,N’-methylenebisacrylamide serving as the internal
crosslinking agent into 5,500g of 20 weight percent
acrylic acid water solution. Then, the reactant solution
is subject to deaeration for 30 minutes in nitrogen gas
atmosphere. Then, the reactant solution is poured into
a reactor identical with the one used in Example 1, and
the reactant system is displaced by introducing nitrogen
gas while keeping the reactant solution at 30°C.

Next, 1.5g of ammonium persulfate and 0.07g of L-
ascorbic acid are aéded to the reactant solution with
stirring. Then, the polymerization starts about 1 minute
later. The polymerization is proceeded at 30°C-80°C and
606.7g of sodium carbonate serving as a neutralizer is
added with stirring after 60 minutes since the

polymerization started, and after which the



above-arranged neasuring device in the manner described bel ow To
begin with, preparatory operations are carried out, that is predeterm ned
anount of physiological saline solution 12 is poured into the container 2,
and the air- intake pipe 3 is inserted into the container 2. Then, the
paper filter 7 is placed onto the glass filter 6, and the sheet 8 is

pl aced atop of the paper filter 7 in such a manner that its opening is
superinposed on the center of the glass filter 6. At the sane tinme, 1.5g
of the absorbing agent conposition isgeiifornmly scattered on the neta
gauze 10 inside the supporting cylinder 9, and the weight 11 is placed on

the absorbinﬁoﬂﬁﬁ@fiﬁ&ﬁﬂ@ﬁiiéOQtopged adbspaueethYtrihfenflirahsggeze 10,
that is, the supporting cylinder havi ng t he absorbi ng agent conposition

and the meig?g %élyﬂéfdﬁs tskehaggd. on the sheet 8 in such a manner that
the center of the “supporting cylinder 9 is superinposed on the center of

(e, 91553 1111 B pycrpThi HHeoHEIABE MSAILAD flod b ekl ca
by mole and finely divided so that each particle has a
diameter of approximately 5mm. The finely divided
hydrous gel of polymer is spread across the 50-mesh metal
gauze and subject to hot air drying for 90 minutes at
150°C. Then, the dried gel is pulverized by a vibrating
mill, and sieved to a particular diameter size using a
20-mesh metal gauze. As a result, an absorbent resin
precursor of an undefined shape having an average
particle diameter of 390um and containing 4 weight
percent particles having a diameter smaller than 106um is
obtained.

Then, a surface crosslinking agent solution, made of
0.75 part by weight of propylene glycol (SP value:
o=12.6(cal/cm®)?’?) serving as the £first surface
crosslinking agent, 0.05 part by weight of propylene
glycol diglycidyl ether (SP value: o0=10.1(cal/cm®)!/?)
serving as the second surface crosslinking agent, 3 parts
by weight of water, and 0.75 part by weight of
ethylalcohol, is mixed with 100 parts by weight of the
above absorbent resin precursor. The resulting mixture

is heated for 40 minutes at 195°C to obtain an absorbent



-55- agent conp05|t|on for 60 mnutes since the supporting cylinder 9 was
pl aced on the sheet 8, is neasured by the balance 1. As shown in Figures
2 and 3, after passing through the opening of the sheet 8, the
physi ol ogi cal saline solution 12 is absorbed by the absorbi ng agent
conposition while being diffused alnost uniformly in the |l|ateral direction
(i ndi cated by an arrow). The diffusing absorbency under pressure
(g/g) of the absorbing agent conposition after 60 m nutes since the
absorption started is calculated on thegasis of the follow ng equatlom

Di f fusi-ng Absor bency Véight VYerr] (9) under =

Wi ght of Abgggbhng Agent Iﬂ%m t +£8"PasLEL9AG( 9)
When t he absorﬁl ng agent agoerﬁ)gm t on | ncI udes © e(fdltﬁ ves ot her tha%

absor bent %:Qoﬁ&ﬁtef@é@rl %s \ﬁg%ﬂm"%ét ]&ecéfﬁéfinss@ Wy %thOEIBQ;ﬂQH

mater-lnsolu I horgani c am ne ¢co n the

conbi ned annugr%g %spﬁ£&§£% $ f%ﬁé%grcgmig¥é§ éﬂgh fHé&ﬁ?lng absor bency

under pressuP

Finally, the absorbing agent composition of the
present invention is obtained by adding 0.3g of
microscopic powders of hydrophilic silicon dioxide
(Leorosil QS-20 of Tokuyama Xabushiki Kaisha formerly
known as Tokuyamasoda Kabushiki Xaisha) serving as the
water-insoluble inorganic powders to 100g of the above
absorbent resin and mixing the same.

The properties of the absorbing agent compositidn,
and the absorbent material and absorbent product using
the absorbing agent composition are measured in the
manner explained above, and the result of which is set

forth in TABLE 1 below.

(Example 4)

Herein, 5g of a water solution of 30 weight percent
polyethyleneimine having a weight average molecular
weight of 70,000 (Epomine P-1000 of Nippon Shokubai Co.,
Ltd.) is added to 100g of the absorbent resin obtained in
Example 1 and mixed. Then, the resulting mixture is
placed in a hot air dryer kept at 90°C for 20 minutes to

be set. The resulting set material is sieved to a



on the basis with the foll ow ng equation

- 56- Di ffusi ng Absorbency Weight Werr] (9g) under

= Wei ght of Absorbent Resin (Q) Pressure (g/9) where "Wei ght of
Absorbent Resin" is a weight of the absorbent resin contained in 1.5g of

t he absorbi ng agent conposition. (c) Diffusing Absorbency |Index under
Pressure The diffusing absorbency i ndex under pressure is neasured
usi ng the sane device used for neasuring the diffusing absorbency under
pressure. To be nore specific, the-weight of the physiol ogical saline
solution 12 absorbed by the absorbi ng agent conposition after 60 m nutes

since the sppR@ACuNArciiangeer 9s¥es i B

time series using the balance 1. That is to say, the weight of the

absor bed phygical aEiste! s4uin e &M Utho8e 1RabEngepauted RATrdlighulthe
preferably:per

metal gauze are obtained as the absorbing agent
composition of the present invention.

The properties of the absorbing agent composition,
and the absorbent material and absorbent product using
the absorbing agent composition are measured in the
manner explained above, and the result of which is set

forth in TABLE 1 below.

(Example 5)

A reactant solution is prepared by dissolﬁing 18.49¢g
of polyethylene glycol diacrylate (whose polyethylene
glycol portion is made of an adduct of ethyleneoxide of
8 moles in average) serving as the internal crosslinking
agent into 5,500 of a water solution of 30 weight
percent sodium acrylic acid neutralized 65 percent by
mole. The resulting reactant solution is subject to
deaeration for 30 minutes in nitrogen gas atmosphere.
Then, the reactant solution is poured into a reactor
identical with the one used in Example 1, and the
reactant system is displaced by introducing nitrogen gas
while keeping the reactant solution at 30°C.

Next, 2.3g of ammonium persulfate and 0.12g of L~

& fethhegatibeeltBeisis@asgured in



second, using the bal ance 1. Then, the maxi num absorbing capacity per unit
time is calculated using the result of the above neasurenent, and defi ned

as the diffusing absorbency index under pressure (g/g mn). (d) Urine
Resi st ance and Wt er - Sol ubl e Cont ent To begin with, sanpling urine of
t he sane anount is -57- collected from

10 males in a healthy condition. Then, 2g of the absorbi ng agent
conposition is placed in a lidded glass bottle of |OOm and the sanpling
urine is poured to |et the absorbing78ent conposition swell by 25 tines.
Subsequently, the glass bottle containing the swelled gel is let stand for
16 hours at asdpebitCacridatanes pddded oto rhleatrectumt dsdyuoioRO%Uith

Then, the fluidity of the swelled gel is observed visually and eval uated

in four stagesrring.f|tHdh t Xhe pBOymerbehenbhastates ddout 1" alihake
fluidity", and "fair fluidity".
later. The polymerization is proceeded at 30°C-80°C
until 60 minutes have passed since the polymerization
started, and the resulting hydrous gel of polymer is
taken out.

The hydrous gel of polymer 1is finely divided and
each particle has a diameter of approximately 5mm. The
finely divided hydrous gel of polymer is spread across
the 50-mesh metal gauze and subject to hot air drying for
90 minutes at 150°C. Then, the dried gel is pulverized
by a vibrating mill, and sieved to a particular diameter
size using a 20-mesh metal gauze. As a result, an
absorbent resin precursor of an undefined shape having an
average particle diameter of 360um and containing 5
weight percent particles having a diameter smaller than
106um is obtained. |

Then, a surface crosslinking agent solution, made of
0.5 part by weight of glycerin (SP = value:
o=16.5(cal/cm®)!/?) serving as the first surface
crosslinking agent, 0.05 part by weight of ethylene
glycol diglycidyl ether (SP value: 0=10.2(cal/cm®)'/?)
serving as the second surface crosslinking agent, 3 pafts

by weight of water, and 1 part by weight of ethylalcohol,



Further the water-soluble content in the swelled gel is nmeasured in the

follomﬁng manner . Sonme of the swelled gel having solid content (solid
content of the absorbent resin) of 0.5g is taken out, and dispersed in an
i on exchange water of 1[err] and the resulting dispersion liquidis
subject to stirring for 1 hour to let the gel fully swell. The dispersion
liquidis filtered through a paper filter, and the filtrate is subject to
titration in a predeterm ned nanner. An anount of a conpound dissol ved
inthe filtrate produced as a result of;5 deterioration by urine,

nanel y, wat er - sol ubl e pol yacryl ate and/ or polyacrylic acid, is

cal cul at ed based, o 1% tdd %agcrtstv\gﬁgwte;i%hta?} 4551 0ed asthe uaper

-58- solubl®e con ent ercent i Sun ers érern that

the nore the water soluble content, the absorbln ent
conposi tion ﬂﬁil%egﬁeﬁgfgpFOHﬂth §es%}€n g miNEu2e Y S FEE e

heat treatment for 30 minutes at 195°C to obtain an
absorbent resin. The average particle diameter of the
resulting absorbent resin is 360um and it contains 5
weight percent particles having a diameter smaller than
106um.

Finally, a surface crosslinking agent solution made
of 0.5 part by weight of glycerin serving as the first
crosslinking agent, 0.05 part by weight of ethylene
glycol diglycidyl ether serving as the second surface
crosslinking agent, 3 parts by Qeight of water, and 1
part by weight of ethyl alcohol is mixed with 100 parts
by weight of the above absorbent resin. The resulting
mixture is subject to heat treatment for 30 minutes at
195°C. As a result, an absorbent resin having undergone
the surface crosslinking twice is obtained.

The resulting absorbent resin 4is used as the
absorbing agent composition of the present invention and
the properties of the same, and the absorbent ﬁaterial
and absorbent product using the absorbing agent
composition are measured in the manner explained above,

and the result of which is set forth in TABLE 1 below.



(e) Anount

Toyo

Kabushi ki

of Wet Back Five pieces of 90-mmdia filters (Advantech

Kai sha, Mbdel No. 2) are layered. Then, the supporting

cylinder 9 containing the absorbing agent conposition swelled by the
ol ogical saline solution, together with the weight 11, is renoved

physi
from
under

the neasur
pressure,

I ng device used in nmeasuring the diffusing absorbency
and the sane are placed on the 5-fold filters. A weight

added to apply a load of 1Qg/cnierr] to the absorbing agent conposition

uniformy. Then

'S

, an amount of physiolLggLical saline solution oozed to the

5-fold filter after 1 mnute since the load of 10Qg/cniferr] was applied is
measur ed, an@}@@,{ﬂlr@cg)as an anount (g) of wet back. (f) Diffusing
absor bency under "Pressure of Absorbent Mat eri al To begin wth,

devi ce for measu

wi |

be descri be

H'iél%itfhre dhbhysi(a9 palsabepgy Widrte BRsesbent vrderial

weight of the absorbent resin) of glycerin serving as the

non-volatile water- soluble compound and 10mg (0.5

percent by weight based on the weight of the absorbent

resin) of microscopic powders of hydrophilic silicon

dioxide (Aerosil 200 of the Nippon Aerosil Co., Ltd.) are

added to 2g of the absorbent resin obtained in Example 3

and mixed. As a result, the absorbing agent composition

of the present invention is obtained.

The properties of the absorbing agent composition,

and the absorbent material and absorbent product using

the

absorbing agent composition are measured in the

manner explained above, and the result of which is set

forth in TABLE 1 below. Note that the absorbency and

diffusing absorbency under pressure of the absorbing

agent composition are calculated based on the weight of

the

absorbent resin contained in the absorbing agent

composition.

Also, the urine resistance of the absorbing agent

composition is evaluated as "no fluidity", and the water-

soluble content and an amount of wet back of the same are

20.1

percent by weight and 2.3g, respectively.

a



-59- with reference to Figures 4 and 5. Hereinafter, like conponents are
| abeled with |like reference nunerals with respect to the counterpart used
in neasuring the diffusing absorbency under pressure of the absorbing
agent conposition, and the description of these conponents is not
repeated for the explanation's convenience. As shown in Figure 4,

t he nmeasuring device includes a balance 1, a container 2, an air-intake
pipe 3, a conduit 4, a 120-mdia glass filter 6, and a nmeasuring section
15 placed on the glass filter 6. As shogwm in Figure 5 the nmeasuring
section 15 is provided with a paper filter 7, a sheet 8, a supporting

rect angul ar fégﬁp?%gti@@g?fbﬁfﬁghf)11' Note that the nmeasuring section 15

does not inc e met In the neasuring section 15, the
Sequent i al Iy pf achie TRy ST PLF4IRRE HRRAGRAI M duedag) Ot 11
s 1t hi ck Sr SOPRAGPE RRaebsPERISer a%i&r@ Sih*f%?a ZeESHEn i ng %
12.5nnXICCnn£gggerggegt tgg ceghe cggga§ggggétlngbsorblng agent
composition, and the comparative absorbent material and
absorbent product using the comparative'absorbing agent

composition are measured in the manner explained above,

and the result of which is set forth in TABLE 1 below.

(Comparative Example 2)

The absorbent resin obtained in Example 3 is used as
a comparative absorbing agent composition herein. The
properties of the comparative absorbing agent
composition, and the comparative absorbent material and
absorbent product using the comparative absorbing agent
composition are measured in the manner explained above,
and the result of which is set forth in TABLE 1 below.

Also, the wurine resistance of the comparative
absorbing agent composition is evaluated és "slight
fluidity”, and the water-soluble content and an amount of
wet back of the same are 24.5 percent by weight and 2.8qg;,

respectively.



rectangular tube 19 has an inner dinension of |OOmxlI OOMm so that

an absorbent material of a - 60-
predeterm ned size 1is placed inside. The rest is identical

structure of the counterpart used to

with the

measure the diffusing absorbency

under pressure of the absorbing agent conposition. The di ffusing
absor bency under pressure of the absorbent material is neasured us
above-structured nmneasuring device in the manner described bel ow. To begin

with, 50 parts by wei ght of the absorhiygg agent

I ng the

conposition and 50 parts

by wei ght of comm nuted wood pulp serving as the hydrophilic fibers are

m xed usi ng gcq¥%5§5t£¢g(%§ghémé/jy endi ng. The resulting mxture
I

into a | OOmk

for

err] 1s obtain
of trimethylolpropane triacrylate into 5,500g of a water

solution of 39 weight percent sodium acrylic acid
neutralized 75 percent by mole. The resulting reactant
solution is subject to deaeration for 30 minutes in
nitrogen gas atmosphere. Then, the reactant solution is
poured into a reactor identical with the one used in
Example 1, and the reactant system is displaced by
introducing nitrogen gas while keeping the reactant
solution at 30°C.

Next, 5.0g of sodium persulfate and 0.25g of L~
ascorbic acid are added to the reactant solution with
stirring. Then, the polymerization starts about 1 minute
later. The polymerization is proceeded at 30°C-80°C
until 60 minutes have passed since the polymerization
started, and the resulting hydrous gel of polymer is
taken out.

The hydrous gel of polymer is finely divided and
each particle has a diameter of approximately 5mm. The
finely divided hydrous gel of polymer is spread across
the 50-mesh metal gauze and subject to hot air drying for
90 minutes at 150°C. Then, the dried gel is pulverized

by a vibrating mill, and sieved to a particular diameter

is made

web, and the web is pressed under a |oad of 2kg/cnierr]

1 mnute. As Oﬁgﬁéﬁ%ént AL RASYP S gg‘%%%h%y%!%@&@i%%§1§‘§i ght of

approxi mately O.



Prior to the neasuring, the measuring device is prepared in a
predeterm ned manner. Then, the filter 7 is placed on the glass filter 6,
and the sheet 8 is placed on the filter 7 in such a manner that the
opening of the same is superinposed on the center of the glass filter 6.
Then, the supporting rectangular tube 19 is placed on the sheet 8 in such
a manner that the center of the sane is superinposed on the center of the
glass filter 6. -61-

Subsequently, the absorbent material g7placed on the sheet 8 inside the
supporting rectangul ar tube 19, wupon which the weight 11 is placed. The

absorbent nr@ifsiakiagd yen@himekh afierdl agadzew ftig a resulftgn,am weight
WB (g) of the physiological saline solution 12 absorbed in the absorbent

mat eri al foraﬁgbrﬁéﬂ%”fé%fﬂr6¥*éﬁ“hﬁﬁéf&ﬂéﬁ“s rh@%lMQSaﬂ|@6@9a€§ the
sheet 8 is nmeasured using the balance 1. Note t shown in gures 5

and 6, the physi QY calarAdCor 360pm "and containing 5 weight

percent particles having a diameter smaller than 106um is
obtained.

The résulting absorbent resin 1is used as a
comparative absorbing agent composition herein. The
properties of the comparative abéorbing agent
composition, and the comparative absorbent material and
absorbent product using the comparative absorbing agent
composition are measured in the manner explained above,

and the result of which is set forth in TABLE 1 below.

(Comparative Example 4)

A reactant solution is prepared by dissolving 3.59g
of trimethylolpropane triacrylate into 5,500g of a water
solution of 39 weight percent sodium acrylic acid
neutralized 75 percent by mole. The resulting reactant
solution is subject to deaeration for 30 minutes in
nitrogen gas atmosphere. Then, the reactant solution is
poured into a reactor identical with the one used in
Example 1, and the reactant system is displaced by
introducing nitrogen gas while keeping the reactant

solution at 30°C.



solutlon 12 haV|ng passed t hrough the opening of the
by the absorbent materi al

sheet 8 is absorbed
whil e being diffused alnost uniformy in the
| ateral direction (indicated by an arrow). Then, the diffusing

absor bency under pressure (g/g) of the absorbent material after 60 m nutes
absorption started is calculated using the weight Werr] on the
basis with the foll ow ng equati on: Di ffusing Absorbency =

since the

Werr] (9)
(g/g) of

under Pressure of Absorbent Materi al (Core Acquisition) The

Wei ght

under Wei ght of Absor bent Pressure
Material (g). Absorpgnat Materi al (g) Absorbing Rate

absorbent nateri alexalbj 2dg tOf NBAGeH BIEENperSul Paeduaad ion 1bke Jold-ow ng
manner. To begin with, 8.8g of -62

the absor bi ngagHic CQérﬂPShiréO'&da@El &Bod caEBLAHEeG oMb U IRl e i xed
using a m xer through dry bl ending.

stirring. Then, the polymerization starts about 1 minute

later. The polymerization is proceeded at 30°C-80°C

until 60 minutes have passed since the polymerization

started, and the resulting hydrous gel of polymer is

taken out.

The hydrous gel of polymer is finely divided and
each particle has a diameter of approximately 5mm. The
finely divided hydrous gel of polymer is spread across
the 50-mesh metal gauze and subject to hot air drying for
90 minutes at 150°C. Then, the dried gel is pulverized
by a vibrating mill, and sieved to a particular diameter
size using a 20-mesh metal gauze. As a résult, an
absorbent resin precursor of an undefined shape having an
average particle diameter of 400um anq containing 5
weight percent particles having a diameter smaller than
106um is obtained;

Then, a surface cfosslinking agent solution, made of
0.5 part by weight of ethylene glycol, 3 parts by weight
of water, and 1 part by weight of ethyl alcohol, is mixed
with 100 parts by weight of the above absorbent resin
precursor. The resulting mixture is subject to heat

treatment for 20 minutes at 195°C to obtain an absorbent



Then, the resulting mxture is made into a 260mx150mm web, or the
absorbent material . On the other hand, synthetic urine is prepared by

produci ng a water solution containing 1.9 wei ght percent

urea, 0.8 weight

percent NaCl, 0.1 weight percent Ca(Jerr], 0.1 weight percent MySO.
Then, a l|oad of 18g/cnR is applied on the entire absorbent materi al
uniformy, and a 30mmdia cylinder of 120mm high is pressed agai nst the
absorbent material around the center to place the cylinder perpendicul ar
to the absorbent material. Then, 50Q@7@f. the synthetic urine kept at
25[err]Cis poured into the cylinder quickly (at one tinme). Then, the

e DLnce FOSLEYI! BRY GudrelR irar AR Gtk ler Nt SBHE

t he absor bent naterlal conplet I S measure

kes@heehged into

st absorbing rate

under pressy %,g fﬁ :% é‘.@b%@%oﬁgﬁcﬁﬁgerva &fﬁrﬁé% 'in‘é"lg gug,bggeﬁlee same

absor bent ma nut neasur e

ar ger ?ﬁerﬁéﬁ‘i%%%geﬁaﬁ%ﬁ " Sl e e B

t he absor bent na%erla

econd and third
erein that the
fuid diffusion of

I .
resulting absorbent resin is used as a

comparative absorbing agent composition herein. - The

properties of the comparative absorbing agent

composition, and the comparative absorbent material and

absorbent product using the comparative absorbing agent

composition are measured in the manner explained above,

and the result of which is set forth in TABLE 1 below.

(Comparative Example 5)

Herein, 0.3g of microscopic powders of hydrophilic

silicon dioxide (Aerosil 200 of Nippon Aerosil Co., Ltd.)

are added to 100g of the absorbent resin obtained in

Comparative Example 3 and mixed to obtain a comparative

absorbing agent composition.

The properties of the comparative absorbing agent

composition, and the comparative absorbent material and

absorbent product using the comparative absorbing agent

composition are measured in the manner explained above,

and the result of which is set forth in TABLE 1 below.



-63- (h) Propertles of Absorbent Product (Using Kewpie Doll[err])
The absorbent product subject to neasurenent is produced in the foll ow ng

manner . To begin with, 50 parts by weight of the absorbing agent
conposition and 50 parts by weight of comm nuted wood pul p are m xed using
a m xer through dry bl ending. Then, the resulting mxture is made into

a 120mx400mm web on a wire screen of 400-nmesh (the size of each nesh:
38[err]m by a batch-type pneunmatic nol ding device by pneumatic nol di ng.
Further, the web is pressed for 5 secoggls under a | oad of 2kg/cnferr],
and as a result, an absorbent material having a basis weight of

apprOX|nateI¥Cg gé3gkggg Egampiel §¢d. Subsequently, a back sheet
(l'iquid inperneabl sheet) aV|ng a |leg gather nmde of inperneable

pol ypr opyl ene, thﬁe?g%ﬁe°a%%°Q9?q£ 0B, <§§£ lgo&ggrghg@t gqﬁﬁﬂﬂﬁi gerneable

sheet) made of pernea polyprop nated to in this

The rosul i Ay aRraFrEEte (Aot asTRR bR LEPHIE S BB 0 1

di aper) . Kaisha) are added to 100g of the absorbent resin obtained

in Comparative Example 4 and mixed to obtain a
comparative absorbing agent composition.

The properties of the comparative absorbing agent
composition, and the comparative absorbent material and
absorbent product using the comparative absorbing agent
composition are measured in the manner explained above,

and the result of which is set forth in TABLE 1 below.



The above absorbent product Is put on a Kewpie Doll (55cmtall and 5kg in
weight), and laid with its face downward. Then, a tube is inserted between
t he absor bent -8l -64- product and doll in
such a manner that a physiological saline solution will be supplied around
the sane spot where a baby woul dTﬁBBEhnrge urine. Here, 50nferr] of the

physi ol ogi cal ['sal'fjne solution 1§ rgpefrtifvelfy suppli¢d [evary |20 Im fjutes
until the absorﬁjent produciy can|noj | pnger dbsoprb t he physijol dgi dal |saline
sol ution and excessivg physiwol agi aall salenenjobuytednngtants jtg |l eak,
. . i O~ o j. I~ n U ©o~ ~N [Te] .
and an anount (ﬁ tthe physi Igm_,:a'ﬂ sal ime solatioe NduepplmédNLpNtowthls
point is measl & TReZabpvejtest iis nepdatgd floun tijneq arjd 4n
average anouht is cal cul afed, whi¢h is defijned ag an absorbi g |cagacity
(g). It is u1derstood heérein that|the | §rger |the¢ absofbed cgpadity, the
better the pr ppertiesmof the absofbent product].
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(Exampl e 1) A reactant solution is prepared by dissolving 3.59g of
trimethyl ol propane triacrylate serving as an internal crosslinking agent
into 5, 500g of a water solution of 39 weight percent sodium acrylic
acid (hydrophilic unsaturated nononer) neutralized by 75 percent by
nole. Then, the reactant solution is subject to deaeration for 30 m nutes
in nitrogen gas atnosphere. Then, the reactant solution is poured
into a reactor, which is a - 65-
stainless |idded two-armtype kneader -g-1Jerr] with two signma bl ades and
a jacket. Then, the reactant systemis displaced by introducing nitrogen

gas while keeplnngﬂgg react gekyeadkut i GRatt 3Herrladbsorbing Negen. 49 of
anmoni um persul fate and 0.12g of L- ascorbic acid serving as a

pol ymeri zat | QmeBA;itféﬁ’é &t ethélciﬁ%éz& tﬂﬁrérﬁ%%ﬁ@xc%@' ‘E‘hb%@ Wit Bpatirring.
Then, the polyherization starts 1 mnute later. The polynerization

comparative examples in diffusing absorbency index under
pressure. Also, the absorbent materials of the present
invention excel those of the comparative examples in
absorbing rate under pressure and iiquid diffusion.
Further, the absorbent products of the present invention
excel those of the comparative examples in absorbing
capacity. Thus, the absorbing agent composition,
absorbent material, and absorbent product of the present
invention can readily absorb an aqueous liquid supplied
in bulk, while exhibiting excellent properties (absorbing
properties), such as capabilities of maintaining high
liguid diffusion and a constant absorbing capacity per
unit weight.

The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as-a departure from the
spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the
art are intended to be included within the scope of the

following claims.



S proceeded at 30[err]C—8[err]C until 60 m nutes have passed since the
pol yneri zation started, and the resulting hydrous gel of polyner is taken
out. The hydrous gel of polynmer is finely divided and each particle
has a di aneter of approximately 5nm The finely dirvirded—hydrous—get—of

polymer is spread across the 50-nesh netal gauze air
drying for 90 minutes at 150[err]C. Then, the dri gmml m;mﬂ'f”m‘[zed by
a vibrating mll, and sieved to a partlcular di aneter c¢size wusifng=a 20-
met al gauze. As a result, an absorgent resin precursor of an undeflned
shape havi ng an average particle di aneter of 400m and containing 5 weight
per cent par?h%heg gha diggneter snmaller than 106[err]mis obtained.
Then, a surface cross I nking agent solution, made of 0.5 part by wei ght of

ethylene gl ycol (;SP,ya -

[err]=14.6(cal /cr}{ e#’] ?gﬁlﬁng as%ent COIﬂpOSlth{l hhaVl?prstdlffs‘ter?%ce
absorbency index under pressure of 1.5g/g-min or higher
with respect to a 0.9 weight percent sodium chloride

solution under a load of 20g/cm®.

2. The absorbing agent composition as defined in
Claim 1 having a diffusing absorbency index under

pressure of 3.0g/g-'min or higher.

3. The absorbing agent composition as defined in
Claim 1, wherein said absorbing agent composition has
diffusing absorbency under pressure of 25g/g or higher
with respect to the 0.9 weight percent sodium chloride
solution under a load of 20g/cm* after 60 minutes since

sald absorption started.

4. The absorbing agent composition as defined in
Claim 1, wherein said absorbing agent composition

contains a non-volatile water-soluble compound.

5. An absorbent material containing an absorbing
agent composition having a diffusing absorbency index

under pressure of 1. Sg/g ‘min or hlgher w1th respect to a

is Sheet Has Been Replaced

T




crosslinking agent, 0.1 part by weight of glycerol polyglycidyl ether (SP
8(cal/cnB)[err]) serving as the second surface crosslinking

val ue: a=10.
agent, 3 parts by weight of water, and 1 part by
is mxed with 100 parts by wei ght of the above ab

[
The resulting m xture is subject to heat treat rreﬂ!mémmmmm’m at

—— e,

195[err]C to obtain an absorbent resin. The_averagecpthWcIé dt anet

the result

ng absorbent resin is 400[errJmand it contains 3 weight

ht—of —ethyt—at-cohol ,
ecur sor.

er of

percent particles having a diameter sngjer than 106pm Finally, the
absor bi ng agent conposition of the present invention is obtained by

0.5g of m Cb9%"&8&%9%9?&@%‘?3&‘&’3&?%%1'6%:21@ 'd QM U ‘i‘feer G 963y |

of the N ppon

powders to |
The properti

mat eri al and absorbent product using

measured in
conposition
of 26.99/49,

er 0s servin wat er-insolu i norgan
ng ﬁf t he above absorbent resin and m xing the sane.
8 8 g{ﬁg ‘absor bi ng agent conposition and the absorbent

the manner explained above. Then, the absorbing

addi ng
200
c

t he absor bi ng agent conposition are

agent

has absorbency of 30g/g, diffusing absorbenc under pressure
% ! g g@aF | U5 g y e %

and dfff d&eng a§ defined in Claim 5,

wherein said absorbent material includes at least 40

percent by weight of said absorbing agent composition.

7. The absorbent material as defined in Claim 5

further containing a hydrophilic fiber.

8. An absorbent product comprising:

an absorbent layer containing an absorbent material;

a liquid permeable sheet; and

a liquid impermeable sheet,

said absorbent layer being sandwiched by said two
sheets,

said absorbent material containing an absorbing
agent composition having a diffusing absorbency index
under pressure of 1.5g/g'min or higher with respect to a
0.9 weight percent sodium chloride solution under a ioad

of 20g/cm?.

9. The absorbent product as defined in Claim 8,

wherein said absorbent material includes at least 40

This Sheet Has Been Replaced
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-67- under pressure of 2.87g/g mn. The absorbent material has dlffu5|ng
absor bency under pressure of 18.9g/g and the first through third absorbing
rate under pressure of 34 d 77 sec., respectively.
The absorbent product has anjﬂ“ﬂ”'ﬂ ﬂ* ﬂty of 275g. These val ues

i ndi cate that each el enent exhi*hitts texcels properties. The result of
the nmeasurenent is set forth in TABLE 1 bel ow. (Exanpl e 2)

Herein, 5g of a water solution of 30 wei ght percent polyethyl eneim ne

havi ng a wei ght average mol ecul ar  wei ghigsef 70, 000 (Epom ne P-1000 of
Ni ppon Shokubai Co., -Ltd.) serving as the pol yam ne conpound is added to

100y of the aPE¥FeRMtbY eseigobicd nag 4 le 1 and m xed. The
resulting mxture is placed in a hot alr ryeﬁn@eﬁﬁeQﬁ Cogpestdoner 20
m nutes to be set. The resulting set nmaterial is sieved to a particul ar

di aneter size using a

This Sheet Has Been Replaced
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mesh netal gauze (the size of each nesh: 840pm, and 0.3g of mcroscopic
powders of hydrophilic silicon dioxide (Carplex 22S of Shionogi & Co.,

Ltd.) serving as water- insoluble inorganic powders is addedto the-set——
material having passed through the netal gauze and m xed. As a result,
t he absorbi ng agent conposition of the present This Sheet Has Been Replaced

-68- invention is obtained. The properties of the absﬁmu@“ﬁgiaﬂm
conposi tion, and the absorbent material and absorbent prod
and the Teeult of which | sABERRaFR oR FHEREREEQSTRECY P Samie 3)
NN et hyl enebi I ATRERFIE o BEGT g aDPRLLF AP &y FaF>L BT BESFHFRH P hgent
into 5,500g of 20 tvvei ght serr%elr}lt acrylic acid wa erassocljut;gnliérfeesn, t he
react ant solREGREFties” (abso g properties), suc apabi
of maintaining high liquid diffusion and a constant
absorbing capacity per unit weight, even when an amount
of an absorbent resin is increased in percent by weight
based on the weight of the absorbing agent composition,
and an absorbent material containing such an absorbing
agent composition and an absorbent product containing the
absorbent material. The absorbing agent composition has
a diffusing absorbency index under pressure of 1.5¢g/g min
or higher with respect to a physiological saline solution
~under a load of 20g/cm’. The absorbent material contains
at least 40 weight percent absorbing agent composition
based on the weight of the absorbent material. The
absorbent product comprises an absorbent layer containing
the absorbent material sandwiched by a liquid permeable
.sheet and a liguid impermeable sheet. The diffusing
absorbency index under pressure is calculated by a device
used for measuring the diffusing absorbency under
pressure, that is, a weight of a physiological saline
solution absorbed by the absorbing agent composition
placed in a supporting cylinder for 60 minutes since the
supporting cylinder is placed on a sheet with a weight is

measured in time series using a balance.



IS subject to deaeration for 30 mnutes in nitrogen gas atnosphere. Then,
the reactant solution is poured into a reactor identical with the one used
in Exanple 1, and the reactant systemis displaced by introducing nitrogen
gas whil e keeping the regp ant solutlo at.30[err] C Next, 1.5g of
ammoni um persul fate and 5t L2 Cakcorbié &cid are added to the
reactant solution with stlrrlng. Then, the polynerization starts about 1
mnute later. The polynerization is proceeded at 30[err]C80[err]C and
606. 7g of sodium carbonate serving as a neutralizer is added wth

stirring after 60 mnutes since the polynerization started, and
after which the B
pol ymeri zation is stopped and the resulting hydrous } of polyner |s

t aken out. The hydrous gel of polyner is neutrat?

nol e and finely divided so that each particle has a d

approxi mately 5mm The finely divided ”’

FIG.1
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hydrous gel of polymer is spread across the 50-nmesh netal gauze and
subject to hot air drying for 90 mnutes at 150[err]C Then, the dried gel
is pulverized by a vibrating mll, and sieved to a particul ar dianeter
size using a 20-nmesh netadl -gauze. As a result, an absorbent resin
precursor of an undefined shape having an average particle dianeter of
390pm and containing 4 weight percent particles having a dianeter snaller
than 106[err]mis obtained. Then, a surface crosslinking agent
solution, made of 0.75 part by weight of propylene glycol (SP val ue:
[err]=12.6(cal/cnferr]) [err]) serving as t he first surface
crosslinking agent, 0.05 part by weight of propylene glycol diglycidyl
ether (SP value: a=10.1(cal/cnB)112) serving as the second surface
crosslinking agent, 3 parts by weight of water, and 0.75 part by wei ght of
et hyl al cohol, is mxed with 100 pgrﬁﬁzbby wei ght of the above absorbent
resin precursor. The resulting m is heated for 40 m nutes at
195[err]C to obtain an absorbent
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-7 0- resin. The average particle dianmeter of the resulting absorbent
resinis 390[errJmand it contains 3 weight percent particles having a

di aneter smaller than 106[err]m Finally, the absorbing agent
conposition of the present invention is obtained by adding 0.3g of

m croscopi ¢ powders of hydrophilic silicon dioxide (Leorosil QS 20 of
Tokuyana Kabushi ki Kaisha formerly known as Tokuyamasoda KabushiKki Kai sha)
serving as the water-insoluble inorganic powders To T00g of the above
absorbent resin and m xi ng the same. The properties_of t e anorblng

agent conposition, and the absorbent material and B usi ng
t he absorbi ng agent conposition are neasured in the ned
above, and the result of which is set forth in TABL (Exanpl e

4) Herein, 5g of a water solution of 30 wei ght percent

pol yet hyl enei mi ne having a wei ght average nol ecul ar wei ght of 70,000
(Epom ne P-t£?230f Ni ppon Shokubai Co., Ltd.) is added to | g of the
absor bent lgeuned in Exanple 1 and m xed. Then, the resulting

m xture is
( ) JS
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placed in a hot air dryer kept at 90[err]C for 20 mnutes to be set. The
resulting set material is sieved to a
-71- particular diameter size using a netal gauze (the size of each nesh
840pm, and those having passed through the netal gauze are obtained as
t he absorbing agent conposition of the present invention. The
properties of the absorbing agent conposition, and the absorbent materi al
and absorbent product using the absorbing agent conposition are neasured
in the nmanner explained above, and the result of-which 75 §et forth in
TABLE 1 bel ow. (Exanpl e 5) A reactant solution is re ared b
di ssol ving 18.49g of polyethylene glycol diacryl atmisEbsk erne
gl ycol portion is nmade of an adduct of ethyl eneoxide
average) serving as the internal crosslinking agent f a water
solution of 30 weight

FIG. &4
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percent sodium acrylic acid neutralized 65 percent by nole. The resulting
reactant solution is subject to deaeration for 30 mnutes in nitrogen gas
at nosphere. Then, the reactant solution is poured into a reactor

identical with the one used in Exanple 1, and the reactant systemis

di spl aced by introducing nitrogen gas while keeping the reactant Sol ution
at 30[err]C. Next, 2.3g of ammoni um persul fate and 0.12g of L-

-72- ascorbic acid are added to the reactant sol me&htet\ﬂawﬁens*tpiapqdl ng

Then, the polynerization starts about 1 mnute Iat nerlzatlon
is proceeded at 30[err]C-80[err]C wuntil 60 ninutes |nce t he
pol yneri zation started, and the resulting hydrous ge po yner is taken

out . ngﬂgﬁahxyrous gel of polyner is finely divided and each particle
has a dia of~ approxi mately 5mm The finely divided hydrous gel of

pol ymer is spread across 15
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the 50-nmesh netal gauze and subject to hot air drying for 90 H%ngﬁa'ﬂg
150[err]C. Then, the dried gel is pulverized by a vibrating mll, and
sieved to a particular--di-areter—si ze using a 20-mesh nmetal gauze. As a
result, an absdifentiiiesi®h Btdcursor of an undefined shape having an
average particle di anpr@riiof 360[Prr]n1and containing 5 weight percent
particl es havi ng—a—draneter—smatrer thags 106pm i s obt ai ned. Then, a
surface crosslinking agent solution, made of 0.5 part by wei ght of
glycerin (SP ABSGHBRENG AGENT S(OowoSamIon: | ABSORBENYI MOUTEREAL, ANme  first
surface crossli nkKABEORRENT ,PROIOE'Tp QONTRY NGNCGGARSORBEN N YMATER IAJL y col

di gl ycidyl ether (SP val ue: éerr%zlo.Zéca1lan&% ]) serving as the
second surface crosslinki nBBEGRAET QF pBFESDIBGH ,ﬁ%%t of water, and 1 part
by..wei ght of ethylabbseithiing agent composition exhibiting excellent73- s

m xed with 100 parts by wei ght of the above absorbent resin precursor.

The resul te¥RpPertdes eldesaribins: Properhdgs)t r sucheas ¢apalBDliiira «af at

195[err]C to, obtain an . o i i
. maintaining high liquid diffusion and a constant absorbing

capacity per unit weight, even when an amount of an absorbent
resin is increased in percent by weight based on the weight
of absorbing agent composition. The absorbing agent composition
has a diffusing absorbency index under pressure of 1.5g/g m}m
or higher with respect to a physiological saline solution under
a load of 20g/cm . The diffusing absorbency index under
pressure is calculated by a device used for measuring the
diffusing absorbency under pressure, that is, a weight of a
physiological saline solution absorbed by the absorbing agent
composition placed in a supporting cylinder for 60 minutes
gsince the supporting cylinder is placed on a sheet with a
weight is measured in time series using a balance.

Fig 1
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absorbent resin. The average particle diameter of the resulting absorbent
résin is 360pmand it contains 5 weight percent particles having a

di aneter smaller than 106pm Finally, a surface crosslinking agent
solution made of 0.5 part by weight of glycerin serving as the first.
crosslinking agent, 0.05 part by wei ght of ethylene glycol diglycidyl

et her serving as the second surface ‘Qﬁn§slinking agent, 3 parts by weight
of water, and 1 part by weight of ethyl alcohol is mxed with 100 parts
by wei ght of the above absorbent resin. The resulting mxture is subject
to heat treatnent for 30 mnutes at 195[err]C. As a result, an absorbent
resin having undergone the surface crosslinking twice is obtained.

The resulting absorbent resin is used as the absorbing agent conposition
of the present invention and the properties of the sane, and the absorbent
material and absorbent product ngng the absorbing agent

conposition are neasured in the n «axpl ai ned above, and the result of
which is set forth in TABLE 1 bel ow.
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-74- (Exanpl e 6) Herein, 100ng (5 percent by wei ght based on the
wei ght of the absorbent resin) of glycerin serving as the non-volatile
wat er - sol ubl e conpound and 10ng (0.5 percent by wei ght based on the
wei ght of the absorbent resin) of m croscopic powders of hydrophiliec
silicon dioxide (Aerosil 200 of the_N,ppon Aerosil Co., Ltd.) are added
to 2g of the absorbent resin obtained-+n Exanple 3 and m xed. As a result,
t he absorbing agent conposition of the present invention is obtained.
The properties of the absorbing agent conposition, and the absorbent
mat eri al and absorbent product using the absorbing agent conposition are
nmeasured in the manner expl ai ned above, and the result of which is set
forth in TABLE 1 below. Note that the absorbency and diffusing absorbency
under pressure of the absorbing agent conposition are cal cul ated based on
the weight of the absorbent resin contained in the absorbing agent
conposi tion. Al so, the urine resistance of the absorbi ng agent
conpositionﬁ’is@\(é_?uated as "no fluidity", and the water-
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sol Ubl e content and an anount of wet back of the same are 20.1 percent by
wei ght and 2. 3g, respectively. - 75-

(Conpar ati ve Exanple 1) The absorbent resin obtained in Exanple 1 is
used as a conparative absorbing agent conposition herein. The
properties of t he conparative bsor bi ng agent conposition, and

t he conparative absorbent material an absor bent product using the
conpar ati ve absorbing agent conposition are neasured in the manner
expl ai ned above, and the result of which is set forth in TABLE 1 bel ow.
(Conpar ative Exanpl e 2) The absorbent resin obtained in Exanple 3 is
used as a conparative absorbing agent conposition -herein. The properties
of t he conparative absor bi ng agent conposition, and the
conparati ve absorbent material and absorbent product using the conparative
absor bi ng agent

FIG. 4
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conmposi tion are nmeasured in the manner explained above, and the result of
Wwhich is set forth in TABLE 1 bel ow. Al so, the urine resistance of
the, conparative absorbing agent conposition is evaluated as "slight
fluidity", and the water-soluble content and an anount of wet back of the
sane are 24.5 percent by weight and 2.8g, respectively.

-76- (Conparative Exanple 3) A reactant solution is prepared by
dissolving 7.18g of trinmethylol propane triacrylate into 5,500g of a water
sol ution of 39 weight percent sodiumacrylic acid neutralized 75 percent
by nole. The resulting reactant solution is subject to deaeration for 30
mnutes in nitrogen gas atnosphere. Then, the reactant solution is poured
into a reag}ir identical with the one used in Exanple 1, and the reactant
systemis di 6Ba d by introducing nitrogen gas while keeping the reactant

solution at 30[err]C.
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Next % Oy of _sodium nPt':ulfm‘P and_0.25g of L- ascorbic acid ameeséidded to

t he r/e’act ant sollértto‘h»w”)t EST rring® Thén, the; cpol-yherization. starts about
1 mute | eit rifhie: p@idyrlrerl Zapipd i S.. roceeded__‘at £ @’t“er’f’x]:E; s C oo
unti | 60 m ﬁ o) i y Oh S‘t@!"[‘"ﬁdyu an@‘ t h@ﬁc

e

gslayg d| VI dg% atndr [eig@hdp_a[,t,l cle has il
rous ge{/ m‘,,p,rel ym%-n

T to hot air drying for 2
b

m nutes at 15 the dried gel is pul we-w;-ze@ a \/| b; qu
mll, and si'e%g&r hg c&é&”?@u#ﬁr di anet er e i ﬁ’? -
-77- size using a_20-mesh netal gauze. As a result, an absorbent resin

of an_ undefi ned shépeﬁha@bwm%ﬁ@%copgo’sa.cth.endhammgra adifbfieig | m and
cont ai ni ng 5 weight percent particles having a dianmeter smaller than 106pm
i s absorbency index under pressure of 1.5g/g-min or higher

polynmer is f;["
appr oxi mat elly. sam--The ~fipely divided h
across the 3

0- nesh-metak—gatze—ant -

with respect to a 0.9 weight percent sodium chloride

sclution under a load of 20g/cm?®.

The absorbing agent composition of .claim 1,

a_hydrophilic unsaturated monomexr mainly composed of

acrylic acid or a salt thereof.

3. The absorbing agent composition of claim 1,

comprising an absorbent resin obtained by making a.

crosslinking (density of absorbent resin precursor

particles higher than near a surface than inside, said,

absorbent resin precursor particles being adjusted to

have an_average particle diameter in a range between ..

having a. diameter smaller than 106 um.

4. The absorbing agent composition of claim 1,

qgrglgx:..i.s__i_riq an absorbent resin obtained by providing

a@ggrbe nt resin precursor particles with a crosslinking

HHIHI Illll! llll! Hlll II I"I

the repravemsnt sheet
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obt ai ned: The resulting absorbent resin is used as -a-—conparative.

absor.bi ng agent conposition herein. The properties
conparative absor bi ng agent conposition, and the co&&ﬁwwﬁm ,"fnt
material and absorbent product using the conparative ab

conposition are neasured in the manner -gxpl ai ned above, and the result of
which is set forth in TABLE 1 bel ow. (Conpar ative Exanple 4) A
reactant solution is prepared by dissolving 3.59g of trinethylol propane

triacrylate iggh@ipyop Qtoisahigﬁéf néﬂ'%'%ﬁcé’gﬁﬂ’ﬁi s RS CeéH:L&Od' um
acrylic acid™ neu ral1ze rc surtin
solution is h&ﬁ%ﬁkox%ﬁﬁ r%ﬁéﬁﬁu i&ié? d&xmgobbigiﬁ

at nosphere. e reac 'S~ poure reac |dent|ca

with the one Y Lo, Exanplg
I nt roduci ng Rri§§§%ﬁ—ﬁ%%-ﬁ%'

composed of. acrylic acid, the acid rxadicals of which

are neutralized in a range between 50 mol% and 90 mol%.

5. The absorbing agent composition as defined in
Claim 1 having a diffusing absorbency index under

pressure of 3.0g/g'min or higher.

6. The absorbing agent composition as defined in
Claim 1, wherein said absorbing agent composition has
diffusing absorbency under pressure of 25g/g or higher
with respect to the 0.9 weight percent sodium chloride

solution under a load of 20g/cm’ after 60 minutes since

said absorption started.

7. The absorbing agent composition as defined in
Claim 1, wherein said absorbing agent composition

contains a non-volatile water-soluble compound.

8. An absorbent material containing- an absorbing
agent composition having a diffusing absorbency index

under pressure of 1.5g/g'min or higher with respect to a

0.9 weight percent sodium chloride solution under a load

of 20g/cm?. ¢
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- 78- > Next, 2.4g of ammoni um persul fate and 0.12g of L- ascorbic acid
are added to the reactant solution with stirring. Then;—the potymerizati on
starts about 1 mnute |ater. The pol ynerization is ﬂw
30[err]C-80[err]C wuntil 60 m nutes have passed since Wﬂ’ﬁﬁ“ mmmmo
started, and the resulting hydrous gel _gé_polymer is takén but®™ s * The
hydrous gel of polyner is finely divided and each particle has a dianeter
of approximately 5mm The finely divided hydrous gel of polyner is spread
across the 50-meshonel fhe 0aH36rBiy SHBERE! cbRpABLt2bA BEYINGifOrs, 90

m nut es at 150[err]tT‘Then ‘the dried gel Ts pulverlzed by a vibrating

mll, and sig o el a
gauze. As esul t, 1 f l' d Ted shape

O
havi ng an average l.cl e di &l of wei ght
percent par t%ﬁ@%ﬁfm &Gl g&g gg{[—eg?i&%? § f%al ned.
Then, a surface crossll Ki n ol uti.on, nade of 0.5 part by weight of
et hyl ene gl R~ 6¥¥¥£4§%g%é§§ﬁt iﬁﬁg%éf and 1 part by weight of ethyl

al cohol, is n1xed

10. The absorbing agent composition of claim 8,

comprising an absorbent resin obtained by wmaking a

crogsslinking density of absorbent resin precursor.

particles higher than near a surface than inside, said
absorbent resin precursor particles being adjusted to
have an average particle diameter in a range between
200 um and 600 um and to contain up to 10 wt% particles
having a diameter gmallexr than 106 um,
11. The absorbing agent composition of claim 8,
comprising an absorbent resin ohtained by providing
- absorbent resin precursor particles with a crosslinking

density that is higher near a surface than inside, said

polymerizing a hydréphilic unsaturated monomer mainly

composed of acrylic acid, the acid rxadicals of which

are neutralized in a- range between 50 mol% and 90 mol%.
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with 100 parts by wei ght of the above absorbent resin precursor. The
resultlng mxture s subject to heat treatnent for 20 mnutes at 195[err]C

to obtain an absor bent -79- resin.
The aver age Hﬁm“ﬂ m “H im\/e()f the resulting absorbent resin is
400[ err] m an i ght perggot particles having a dianeter
smal | er than 106pn1 The resul ting absorbent resin is used as a
conpar ati ve absorbi ng agent conposition herein. The properties of

t he conparative absor bi ng agent conposition, and the conparative
absorbent material and absorbent product using the conparative absorbing

agent  composi (i en, affe TRBBHEBAnk" bterTAINGIs Capt o8 iaD@MRIn Fd the
result of which7s set forth in TABLE 1 bel ow. (Conparative Exanple 5)

Cherosi 1 2005 R G, SALHE, efRHeRie ey tatlncafacs; AT ReteP 4E

absorbent resl N Qi ASfkidht of said absorbing agent composition.

13. The absorbent material as defined in Claim 8.

further containing a hydrophilic fiber.

14, An absorbent product comprising:
an absorbent layer containing an absorbent material;
a liguid permeable sheet; and
a liguid impermeable sheet,
said absorbent layer being sandwiched by said two
sheets,
said absorbent material containing an absorbing
agent composition having a diffusing absorbency index
under pressure of 1.5¢g/g-min or higher with respect to a
0.9 weight percent sodium chloride solution under a ioad

of 20g/cm®.

15.. The absorbing agent composition of claim 14,

comprising an absorbent resin obtained by polymerizing

a hydrophilic unsaturated wmonomer mainly composed of

acrvlic acid or a salt thereof.
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Conparative Exanple 3 and m xed to obtain a conparative absorbing agent
conposi tion. The properties of the conparative absorbi ng agent
conposi tion, and the conparative absorbent materi al duct
using the conparative absorbing agent conposition ar mm ﬂﬂﬂﬂ‘t”g!g
manner expl ai ned above, and the resul t87of which is sett ferth im
bel ow. -80- (Conparative Exanple 6)
Herein 0.5g of mcroscopic powders of hydrophilic silicon dioxide
(Leorosil Q5-20 of 8ok Bhanesuabr Halsusigent - seunaaitisne elidetrin 1490y of the
absorbent resin obtained in Conparative Exanple 4 and mixed to obtain-a
conpar ati ve ihiimg agentalosomeesit | gesin  obtdbned ofws t mekisy tae
conparative ‘absor bi ng agent conposition, and the conpar ati ve absor bent
material -andirodeadmdnl praetisdtyusion tdesaxvgrer at resimbsprocnysagent
conposition are nmeasured in the nmanner expl ai ned above,

particles higher than near a surface than inside, said

absorbent resin precursor particles being adjusted to

have an_average particle diameter in a range between,

200_pm and 600 um and to contain up to 10 wt% particles

having a diameter smaller than 106 _um.

17. The absorbing agent composition of claim 14,

comprising an absorbent. resin obtained by providing

absorbent resin precursor particles with a crogslinking

density that is higher near a surface than inside, said

absorbent resin precursor particles being obtained by

polymerizing a hydrophilic unsaturated monomer mainly

composed of acrvlic acid, the acid radicals of which

are neutralized in a range between 50 mol% and S0 mol%.

18. The absorbent product as defined in Claim 14.

—

wherein said absorbent material includes at least 40

percent b3.7 weight of said absorbing agent composition.

-
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, and the result of which is set forth in TABLE 1 bel ow. TABLE
. [err] [err]

i -88-

ABSORBING AGENT COMPOSITION, ABSORBENT MATERIAL, AND
ABSORBENT PRODUCT CONTAINING.ABSORBENT MATERIAL

ABSTRACT OF THE DISCLOSURE
An absorbing agent composition exhibiting excellent

properties (absorbing properties), such as capabilitiés of
maintaining high liquid diffusion and a constant absorbing
capacity per unit weight, even when an amount of an absorbent
resin is increased in percent by weight based on the weight
of absorbing agent composition. The absorbing agent composition
hag a diffusing absorbency index under pressure of 1.5g/g min
or higher with respect to a physioclcgical saline solution under
a load of éOg/cm . The diffusing absorbency index under
pressure is calculated by a device ﬁsed for measuring the
diffusing absorbency under pressure, that is, a weight of a
physioclogical saline sclution absorbed by the absorbing agent
compogition placed in a supporting cylinder for 60 minutes
since the supporting cylinder is placed on a sheet with a
weight ig measured in time series using a balance.

Fig 1
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- 82- TABLE -1 reveals that the absorbing agent con‘ﬁ@‘él ti ons
of- the present. invention excel those of the copparative.exanples. in. ...
di f fusi ng absorbency index under pressure. Al so, tii&? Mabism;héhtrmai%rl &%

Sboori b rore URMIARBRIINEPr 6u%G G o e

products of the ptedent ihvehti*on excel those Df theﬁr r:ve e%gf&;@l
i n absorbing capacity. Thus, the aB¥3orbing &é L),«conpg{s:lntasom swed
absorbent material, and absor bent product of the pr esent inhvention can

readily absorb an aqueous liquid supplied in bulk,. while. exhibi t},\quon.
excel | ent pMIPAT I$ CEA(MEDAShi ng  properties), slch’as. Capabrtitiestof
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mai ntai ning high 1liquid diffusion and a constant absorbi ng capacity per
unit weight. The invention being thus described, it will be obvious
that the sage may,0@s¥blngCaleh dﬁﬁﬂ!n\éﬁllb? HEdlatd riPdd £ Rbrieft be
regarded as a depgrtare #f‘%ﬁﬁ Slpl rit aﬁd scaope of t |nr?1gl\’/ent|olﬁ and

all such noadinf asmnnrmnqmnmmd;and Blesoddsut waw Hemgoobéainéd by pd)\ iding plasorbent
resin precursor particles which are adjusted to have an average particle diameter in a
range between 200 um and 600 pm and to contain up to 10 wt% particles having a
diameter smaller than 106 um, and with a crosslinking density that is higher near a
surface than inside, said absorbent resin precursor particles being obtained by
polymerizing a hydrophilic unsaturated monomer mainly composed of acrylic acid
(salt), said absorbing agent composition having a diffusing absorbency index under
pressure of 1.5 g/g'min or higher with respect to a 0.9 weight percent sodium chioride

solution under a load of 20 g/cm?.

2. An absorbing agent composition of a particulate form comprising an absorbent
resin as a main component, said absorbent resin being obtained by providing absorbent
resin precursor particles with a crosslinking density that is higher near a surface than
inside, said absorbent resin precursor particles being obtained by polymerizing a
hydrophilic unsaturated monomer mainly composed of acrylic acid (salt), said absorbing
agent composition having a diffusing absorbency index under pressure of 3.0 g/g-min or

higher with respect to a 0.9 weight percent sodium chloride solution under a load of 20

g/cm?.

3. The absorbing agent composition as defined in claim 2, wherein -the absorbent
resin precursor particles are adjusted to have an average particle diameéfer in a range
between 200 pm and 600 pm and to contain up to 10 wt% particles having a diameter
smaller than 106 pm.

4. The absorbing agent composition as defined in any one of claims 1 through 3,

wherein said absorbing agent composition has diffusing absorbency under pressure of 25




art are intended-to be included within the scope of the follow ng clains.
83 VWHAT IS CLAIMED | S: 1. An—absor-bi-rg—agent..conposi ti on of a
particul ate form conprising an absﬁﬂﬂﬂw i b mai n conponent, said
absorbent resin being obtained by wnnﬂnuﬂqu nt resin precursor
particles which are adjusted to havé ah dverage particle diameter in a
range between 200 [err]mand 600 [errJmand to contain up to 10 wt %
particles having a dianeter snmaller than 106 [err]m and with a
crosslinking density that is higher near,,a surface than inside, said
absorbent resin precursor particles berﬁé'obtained by polynerizing a

hydr ophi | i ¢ unsaturated nononmer mainly conposed of acrylic acid (salt),
sai d absorbi ng agent conposition having a diffusing absorbency index under

pressure of glg & bighernvith caspet ghdie O tyreighssecent sodivan ghipride seition Sper
sodi um chl oi(}aﬂ%(gzslg?ct 'z%gtgr‘rwr@{ﬁr}ugﬁsgﬂ?gth%fongg o@éh%%sorgti&x. An absor bi ng

agent conpo ormconprising an absorbent resin as a

mai n conponent, said absorbent resin being obtained by providing absorbent

resin precursor %arti cles with a crosslinking density tha]t@. IS hfé%h r near a
surface tha# i nsilhe 2bsoshing agens cpmResiviensandeined ip 8By ope Pt Flafms | SR Hé‘ 4,

R I s S e e

absorbency havigga weittt aysrggsnslecuddr wight of 5,060 or morehi gher with respect to a
0.9 wei ght percent sodium chloride solution under a | oad of 20 g/cnR. 3.
The absorbi ng agent conposition as defined in claim2, wherein the

absorbent resin gye %Hsro'f‘]ﬂﬁ% Bgér% ic?ivr\lggsiﬁ&ga@@éﬂ&a ¢4l ah oHA¥E cRImAY @hrdgdeh S,

particle dianmeter I1n a rahg e n 200 [err]mand 600 [err]mand to
contain up tathkd covhptignag 4 hod-edatilawateg-salutlieaompewndnal | er than 106 [err]m
4, The absorbi ng agent conposition as defined in any one of clains 1
t hrough 3,

7. An absorbent material comprising the absorbing agent composition of any one of

claims 1 through 6, and hydrophilic fibers.

8. The absorbent material as defined in claim 7, comprising at least 40 percent by

weight of said absorbing agent composition.

9. An absorbent product, comprising:

an absorbent layer containing the absorbent material according to claim 7 or 8,
sandwiched between

a liquid permeable sheet, and

a liquid impermeable sheet.



wherein sai d absor bi.ng agent conp05|t|on has di ffusi ng absorbency under
pressure of 25 - 84 -
g/ g or h|gher with respect *to the 0.9 wei ght percent sodi um chl ori de

sol ution ‘under a load of 20 g/cnferr} after 60 minutes since the onset of

t He absorpti on. 5. The absorbi ng ggent conposition as defined in any
one of clains | through 4, further conprising a water-insoluble inorganic
powder and/or a polyanine conmpound having a wei ght average nol ecul ar wei ght

of 5,000 or nore, g §gi§§ ed in any
one of clalms lAPﬁ Eﬁ% g%g %‘F@égﬁ E@%% - sol ubl
conpound gggggﬁg 6 sorbrng ;gzgtu ©
conposi tion of any one of T@%C% blr eughpfscaogURRdr ophi lic fibers. 8.
The absorbent eg*,ggregngeé (,PCA Wik eGRIBEEShGTeflel P 40

sal bs |ng ge

percent by weig conposition An absor bent

oGt SRS, (ahaor 0 SRR SRRk e b berl

mat eri al ing to a|n1 san mnch et ween 1 quid
permeabl e GR86tai89g high 1fghidWikdyR¥m el & 8b6f8tant absorbing

capacity per unit weight, even when an amount of an absorbent
resin is increased in percent by weight based on the weight
of absorbing agent composition. The absorbing agent composition
has a diffusing absorbency index under pressure of 1.5g/g min
or higher with respect to a physiological saline solution under
a load of éﬂg/cm . The diffusing absorbency index under
pressure is calculated by a device used for measuring the
diffusing absorbency under pressure, that is, a weight of a
physiological saline solution absorbed by the absorbing: agent
composition placed in a supporting cylinder for 60 minutes
since the supporting cylinder is placed on a sheet with a
weight is measured in time series using a balance.

Fig 1



