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absorbent material, 5 nore particularly a material of the type comonly
referred to as a "superabsorbent”. The substances .
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in the pdlynemore oftdigtitbedfwabdrsabl e functional groups. These groups
are usual | y carboxyl groups, a high proportion of which are in

Superabsorbents have been suggested for use in many
different industrial applications where advantage can be
taken of their water absorbing and/or retaining properties

20 and examples include agriculture, the building industry, the
production of alkaline batteries and filters. However the
primary field of application for superabsorbents is in the
production of hygienic and/or sanitary products such as
disposable sanitary napkins and disposable diapers either for

25 children or for incontinent adults. In such hygienic and/or
sanitary products, superabsorbents are used, generally in
combination with cellulose fibres, to absorb body fluids such

as menses or urine. However, the absorbent capacity of
superabsorbents for body fluids is dramatically lower than
30 for deionised water. It is generally believed that this

effect results from the electrolyte content of body fluids
and the effect is often referred to as "salt poisoniné".

The water absorption and water retention characteristics

35 of superabsorbents are due to the presence in the polymer
structure of ionisable functional groups. These groups are
usually carboxyl groups, a high proportion of which are in
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2 t l.t.,formwhen the polyner is dry but which und

dissociatﬁgﬁ%@ﬁ sal vation upon contact with water. In the f'HJIBSS’|]§“§.7(§C|ated

state, the polynmer chain will have a series of functional groups.

attached to it which groups have the same: p electric charge and thus

repel one another. This leads to expansi on of the polynmer structure
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exchanger, to teduce e sa iquid. The ion exchanger
has no direct effect on the 30 perfornance of the superabsorbent and it

may not fig possi bl g+ emptd ﬁ&@gflﬁeéfg%ﬁé fz&%&hﬁl&fer%l&f leegaw rF% S G end e

desired effect on the over orption capacit he corfbi nat 1 on:
I n addition, ®EEedes angd nimpxpEasithe Pﬁ@fpmaésa@h supse:absorh’snts in

absorblng‘ﬁfé%%ofﬁﬁﬁéfeﬁéét&B!?téCE%n%ﬁr%fﬂd‘ﬁyaﬁﬂd%téﬁbﬁﬁhs menses and
superabsorbeqirlne Thus Japanese Patent Application- OPI No. 57-45,057
discloses an absorbent which comprises a mixture of a

20 superabsorbent such as a cross-linked polyacrylate with an
ion exchange resin in powder or granular form. EP-A-0210756
relates to an absorbent structure comprising a superabsorbent

and an anion exchanger, optionally together with a cation

| exchanger, wherein both ion exchangers are in fibrous form.

25 Combining a superabsorbent with an ion exchanger attempts to
alleviate the salt poisoning effect by using the ion
exchanger, generally as a combination of both an anion
exchanger and a cation exchanger, to reduce the salt content

of the liquid. The ion exchanger has no direct effect on the

30 performance of the superabsorbeﬁt and it may not be possible
to reduce the salt content sufficiently to have the desired
effect on the overall absorption capacity of the combination.

In addition, besides being expensive, the ion exchanger has

no absorbing effect itself and thus acts as a diluent to the

35 superabsorbent.

An object of the present invention is to provide a
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with inproved performance in the presence of el ectrolyte, for exanple
in the case of nenses or urine. The present invention praqvides
a superabsorbent material 5 which conpri sés a conbi nation of

(1) an anionic suge absorbent-.in which from 2Q to 100%, of the
functional gr®ups agﬁoFﬁef’Feglﬁgi d"PEPYed pgrtormance in thy presencs of

exchanger in abéebrblooe?0fbe 28a%pae tihethe dasecidfom@insg=Oups \fimd.n
basic form The ani oni ¢ superabsorbent preferably has from 50
to 100% and nore preferably has substantially 100% of the
functional. groupsTherprésemt doiventfimmprovifles acaiperalmsdifbent material

super absog beyﬂig%&f §%3§L¥sggsaf EQRL20aE 9 oh08% :'Zlgd nor e preferably has

subst antial | asic form al ready noted above,
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before they ast @Se 2PuncEUBRABD§PHUPB! Gre CANFREEI Akliv Fvai;akn@
super absorbents are usually available in salt form It has now

surprisingly been - found according to the present invention that a
conbi nati on of2pn ani &nieénsepehahger bentwhich reomcia dOroos I ahe
ani on exchanger_in basic formis particylarly effective as a 25

super absdt beﬁunquﬁmrﬁg ITRS 3Fe éfleg?F&Fyfg8mCOnt ai ni ng sol uti ons,
for exanpl e nmenses and uri ne. Whi | st not wishing to be bound by

any particular th RPIY I | | degf fect
when the 30 supe(ra‘gl)%és(o‘?f)%ﬁ{l 1%&%%5%04%?%ré?%%gb?ﬁeﬁafs‘r’]‘&e% |o?18 F’g)
cont acted wi 190 andct mergt exirXabiyig sl usnbaRtastislloinsl00% of the

functional groups in free acid form. The cationic
15 superabsorbent preferably has from 50 to 100% and more
preferably has substantially 100% in basic form.

As already noted above, anionic superabsorbents have to

have functional groups in salt form before they act as

20 superabsorbents. Commercially available superabsorbents are

usually available in salt form. It has now surprisingly been

found according to the present invention that a combination

of an anionic superabsorbent in free acid form with an anion

exchanger in basic form is particularly effective as a

25 superabsorbent in the case of electrolyte containing
solutions, for example menses and urine.

Whilst not wishing to be bound by any particular theory,
it is believed that there is a two fold effect when the
30 superabsorbent material accorciing to the invention is
contacted with an electrolyte containing solution as follows:
(1) the anionic superabsorbent is converted from a non-
absorbing form into the salt forms in which it acts as a
superabsorbent; and
35
(2) conversion of the anionic superabsorbent into the salt
form has a de-ionising effect on the solution which is
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into the salt fornms in which it acts as a super absor bent; and 35
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alleviating the saltépogigﬂ{n effect. . 1In conﬁrast mﬁtE t he - use_qQf an
i on- exchafge PEEFTASS & © (LTI TEFRFRERT has tBRLPREEFENOR aktaching
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Application ORL i - 45 a2 EP-A- 02107 referred to above), .the
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It . shoul d be noted that the effect of the-electrolyte in . solution
on the abBorbtion d@¥dciqOPVErIien Rl dkerarieniersuperabsorbent into the

salt form on contact with an electrolyte containing solution
and the effect of the anion exchanger in attaching chloride
ions has a significant desalting effect on the solution
thereby improving the performance of the superabsorbent by
20 alleviating the salt-poisoning effect. In contrast with the
use of an ion-exchange resin to desalt the solution in
combination with a superabsorbent which is already in salt
form (see Japanese Patent Application OPI No. 57-45057 and
EP-A-0210756 referred to above), the superabsorbent in acid
25 form also has a de-salting effect on the solution. This
allows a much greater de-salting effect to be achieved than
by use of ion exchanger and superabsorbent in salt form. It
should be noted that the effect of the electrolyte in
solution on the absorbtion capacity of a superabsorbent for
30 that solution is not linear in that absorption capacity does
not decrease regularly with increasing salt content.
Accordingly over certain concentration ranges it is possible
to bring about a relatively large increase in absorption
capacity by effecting a relatively small reduction in salt
35 content of the solution. |

The anionic superabsorbent can be any material having
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The functional groups will generally be carboxyl groups.
20 -
For cellulose derivatives the degree of substitution
(DS) of the derivative with the functional group is defined
as the number of functional groups (generally carboxyl
groups) per anhydroglucose units of cellulose. The DS is
25 generally from 0.1 to 1.5. In an analogous manner the DS for
synthetic polymers may be defined as the number of functional
groups per monomer or comonomer unit. The DS is generally 1,
for exampie 1 carboxyl group per monomer unit of
polyacrylate. '
30
Many anionic superabsorbents are available commercially,
for example Favor 922 (Stockhausen), Sanwet IM 1500 (Sanyo),
AQU D3236 (Aqualon Company (Hercules)) or DOW 2090. (DOW).
A particularly preferred anionic superabsorbent is FAVOR 922
35 (Stockhausen) . Commercially available anionic
superabsorbents are generally sold in salt form and need to
be converted to the free acid form for use according to the
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exanpl e by the foll ow ng nethod: Preparati on of Favor H

10g of Favor ¥2psorat ijpbracef Fawer 1H|itre beaker, and 5 swelled with

500m of distilled t
00 Jof Srsci1] od 46 ot rUgReT o98 VelOW acen 3 L4 T4 1S: LB Enet
conti nuou$ st isweldgd awdthf t&@Oml of30disnafldedt eagetr, wamder t epadt imudusa
nonwoven fabrb%lrrlﬁé;dféﬂ ﬂ%fé€§££89 gnd Q'ﬁééﬁ%tﬁﬁ BaThS Welohi

repeated 10 until re were no sodi um I ons € washi ng waters

(the sodium i &% H@AtenplnHyW%eM@%W%W@m@%mumng, ang@Efeer

using a sel echipvemsaatEa ml Geve @asctfpp@red with nal lnodi it £aYic
washed with dISEI||ed wat er g L enove excess acid and the gel was

dried in an afflF&%-i| Zhed {%ath?nﬂérﬁﬂ]é’f%lcﬁ) STRRS WermEepepded

pol ymer obt ai qedilashedll ®dre no fizkOhet. sodium ions 1d(ﬂheBWGB&ﬂ@@'w&tE&%
reversibl e |ntE chani e of .ions

d
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the ion- . mexhb@ngmsﬁngﬂiaﬂ .selective sodnmmexsénsg91vecueiecnrade)
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cel |l ul ose, woo pr ot resins
bari um suephess, agid and ghec igedy jwis dried in an alr ventllated oven

15 at 60°C for 10 hours. The dried polymer obtained was called
-Favor H. '

Ion exchange is the reversible interchange of ions

between a solid and liquid in which there is no permanent

20 change in the structure of the solid, which is the ion-
exchange material.

Ion exchange occurs in a variety of substances - e.g.

silicates, phosphates, fluorides, humus, cellulose, wool,

25 proteins, alumina, resins, lignin, cells, glass, barium
sulphate, and silver chloride.

However, they are used for ion exchange materials that

depend on properties other than the interchange of ions

30 between liquid and solid phases. Ion exchange has been used
on an industrial basis since 1910 with the_introduction of

water softening using natural and, later, synthetic zeolites.

The introduction of synthetic organic ion exchange

35 resins in 1935 resulted from the synthesis of phenolic
condensation products containing either sulfonic or amine
groups which could be used for the reversible exchange of
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cation and ani,on i_on exchange resins both_of strong, and. weak t .
The ability ofinspduRddk $dsS rAkiRRIYRAEHT RAGHEFWIth PRb¥YaLenh RRERLS own
basicity and the pH of the acid 15 i nvol ved. A variety of base

strengt hs are obtai ned .dependi ng on he nature of the am.n . .
funct rondfity. PrifamFRSCOREAPLC PIadiGhs e cRE 1th A oRRLPRy 18,
m xtures of tbgEhaeRe hedihs (both v staromysarsd rweakiregpe angi ng from

epi chl or ohydrin am ne condensates and acrylic polyners, to

styrene-devi nyl benzene (DVB) copol yners.
The ability of the weak base resins to sorb acids

depends on their own basicity and the pH of the acid

15 involved.

A variety of base strengths are obtained depending on
the nature of the amine functionality. Primary, secondary
and tertiary amine functionality, or mixtures of them, can be

20 put into various structures ranging from epichlorohydrin
amine condensates and acrylic polymers, to styrene-devinyl
benzene (DVB) copolymers. '

These resins are capable of sorbing strong acids in good
25 capacity but are limited by kinetics.

Strong base, anion exchange resins especially those

based on styrene-DVB copolymer are classed as type I and II.

Type I is a quaternarized amine product made by the reaction

30 of triﬁethylamine with the copoiymer after chloromethylation
with chloromethyl methyl ether (CMME).

The type I functional group is the most strongly basic
functional group available and has the greatest affinity for

35 the weak acids that commonly are removing during a water
demineralization process (e.g. silic acid and carbonic acid).
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styrene- DVB Eeﬁapyrréfret Vit itS FREYSY | EPhERBLAR; Yhe vepl acid anieRer hary
am ne hassl| owgbsbaappliyatiamst.nat of the type | resin, yet it is
enough to renove the weak acid anions for 5 nopst applications.
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functi onal ps Tn basic form fdActt onal groups~inc

am ne groups appbletnnary, secondary and tertiary am ne groups and
quat ernagy anmoni um 15 groups. Ani on exchange resins which are
comercially avail able and may be used in the_present invention are:

The anion exchanger is preferably an anion exchange
resin containing functional groups in basic form. Suitable
functional groups include amine groups, i.e. primary,
secondary and tertiary amine groups and quaternary ammonium

15 groups.
Anion exchange resins which are commercially available and
may be used in the present invention are:

Amberlite IRA 400 - This is a strong anion exchanger having
20 quaternary ammonium functionality which is available in the

chloride form. For use in the present invention it is

necessary to convert it to OH™ form, for example by NaOH

treatment in a chromatographic column and washing with

distilled water. The total exchange capacity is 3.8 meg/g of
25 dry resin.

Amberlite IRA 68 - This a weak basic anion exchanger having
tertiary amine functionality which is available in the free
base form. The total exchange capacity is 5.6 meq

30 (milliequivalents/g of dry resin). Amberlite ion exchangers
are a trade mark of Rohn.

ION exchanger type III from Merck - This is a strong anion

exchanger resin, the exchange capacity is about 5 meg/g.

35 ION exchanger type II form Merck - This is a weak anion

exchange resin, the exchange capacity is about 5 meq/g.



Anberlite IRA 400 - This is a strong ani on exchanger having 20 quaternary
ammoni Um Jyidyghikfgal ity which is available in the chl oleqfso)idgys  For
use in the present invention it is - necessary to convert 1t to O+
form for exanple by NaOH treatnment in a chromatographi c col um .and
washing with distilled water. The tota exchange capacity is 3.8 neq/g
of 25 dry resin. Anberlite I1RA 68 - This a weak basic anion

fe><changer bha'vi n}g Pre|fRirred YarAB &xXdHidoNAE 4 ins WHETuds My i edl £-102t he
ree ase or

m, The taqtal xchange , capacit is . 5.6 nmeq 30
(mi |1 equival EHe s/‘&lérPJPf%siFﬁﬁnceiwﬁ*quq} 9 043 %&%%fé?’sonlc erenange
trade mark of rBghA. having| GNaexchaggerammy@eibh | fuhehivhadlity . Thi Thes fon
strong ani on exchanger _resin,. th xchange, capacgi i s_abput.5 neqg/q.
35 IOV exchafSEPor§he TRPPETRY VK L TrTedrBLa walk Mt oRcs eablg g
resin, the exekahgegeapmesipsi scabole S5fpegdg.in the\Ope6ALEL80ranges of
PCT/ US95/ 1467 9 Preferred
ani on exchang@a?ggﬁﬁgufﬁg u SCBUSFiﬁgﬁﬁ-ﬁﬁﬂ-Meert}i (Di a-prosim France)
which is a strong ani oni ¢ exchange resin having quaternary anmoni um

functionality. The ifdheral e NAOOEhEAPALELY oS ahidnTRI/dllperatddi@bent
suitable anion 5 engggge resins, can be found in_the product ranges of

manuf act ur er stRPLER ChaRafE 1k 1n the range 1:204kRel ol deREREIYHon

rati o ofi@ni ofbTesliperahedgb@ntand ior Cebh@ige €xphRafge, preferEla v allge

1:20 to 1:1 degengLngEgn 10 Hqée%uI§( wei ght and 1 on exchange capacity,
‘g 8 4

preferably th&e1d ght *Fa to 1: 4 The absor bent
material according to the invention is particularly suitable for use
in applications wh it J | o] [ l ectr t L.ai n
aqueous | i qui ds. The Ié(baér?%%egmo?ﬁ %%%ﬁ{i#qﬁ?gggfigg ug:é3 itgrjlﬂ’ér{)argi"1 %gﬁlgzgf)g‘rre%ses
and particularly suitable for use in applications where it is

15 desired to absorb electrolyte containing aqueous liquids.
Examples of such liquids include in particular menses and
urine and the absorbent material can be used as the filling
in catamenials and diapers generally in admixture with a

- £fibrous absorbent such as cellulose fluff. For this purpose

20 the absorbent according to the invention can be present as

' granules or fibres.

The absorbent materials according to the invention show
particularly ‘good absorption of electrolyte containing
25 aqueous ligquids as is demonstrated below in the following
examples by tests carried out using saline solution (1% NaCl)

and synthetic urine.



urine and the absorbent material can be used as the f|II|ng

cat aneni | apers generally in adm xture with a !BE
absorben?héu%ﬁggg cellulose fluff. For this purpose 20 t heP g#ﬂéﬁp
according to the invention can be present as granul es or fibres. ..

The absorbent materials according to the inyention show particularly
good absorption of electrolyte containing aqueous liquids as is

~denonstrated iJgy the foll ow ng exanpl es by tests carried out using
“saline solut|§n5g¥%£%501) and synthetic urine. WO 96/ 15180

PCT/ US95/ 14678 10 Exanpl es
1. Prepar at hon O@ﬂégé%agiégraf Favér BOg of Favor 922 were placed in a1l
litre beaker, and swelTe of distilled water, under

continuous stirring with- a magnetic stirrer and a nagnetlc bar. 250m
of HC1 0.61 M.LOg of WBaeogdded wetierplacéd lous 1sliitirenpeaked ,abhar si@lled

m nut es g le th .a nonwyen fa lc filter.. . The,
acidificationwéﬁg ng%& ?% %ﬁ%%% e V%F?%péﬁf %ﬁnﬁﬁ%F%S%lrrlﬁgfglﬁg
further sodiua1magneﬂ1dls£nnrdrrqumaemagﬁétmcébdrun1250ml|oﬁ HGhthDlnMy
be determ ned, [ Si a

sensitive el et rodg?gﬁa]dﬁqgf ﬁoﬂﬁiﬁﬁgug qurlngﬁ 5%%5%? stl H&é?gr
to renmove thethgcassl aead érld-ttel’-r@dlaﬂl@bl anaPnWaeRn | fabniai rflﬂ-émn || at e
oven at @9[era&§a£9&caﬁllfb91u5§d fntrzfeqo%r 's%d_-p%ow.%r rQBEQtBEduH@.%lCéhEEQ

Favor H. arative tests of Liquid Absorption
test was perfﬁ?ﬁﬁdn?of%ﬁ FhERdiyRelrns chbrﬁ}%ﬁ:t"’a\ﬁhtlﬁlgaf'fatersa(ﬁﬁbéﬁoéa}lmne

sol ution, an §8hOoBoRKEARNGSY ESIdetdyBfdd by a potentometric method using
| a selective sodium sensitive electrode). Finally the gel was
washed with distilled water to remove the excess acid and the
15 gel was dried in an air ventilated oven at 60°C for 10 hours.
The dried polymer obtained was called Favor H.

2. Comparative tests of Liquid Absorption
20
The test was performed to show that, when in contact with an
aqueous saline solution, an anion exchange resin in basic
form together with an anionic superabsorbent in acid form act
as an anion and cationic exchange mixture and thus
25 deionization of the saline solution occurs. The anionic
superabsorbent is then converted to the salt form and thus
has improved absorbency due to the low salt content of the

solution.

30 1% NaCl solution (150ml) was placed in contact with the anion

| exchange resin A102 OH (3.9g), in a 250ml beaker for 2 hours
under continuous stirring. This step allows the chloride
ions from the solution to be replaced by the hydroxide ions
from the resin. The solution was then drawn up by a Pasteur

35 pipette and transferred into another 2501 beaker containing
0.25g of Favor H being stirred. The addition of solution was
stopped'when the gel did not swell any further. Thereafter



formtogether with an ani oni c superabsorbent in acid form act as an
ani on ‘angusad{spgh ¢ exchange mxture and thus 25 deioni zatpomusdsnuéns sal i ne

sol ution occurs. The anionic superabsorbent is then converted to the
salt formand thus has i nproved absorhegncy due to the | ow salt ceontent
of the sol uti on. 30 1% NaCdl solution (150m ) was placed in contact

with the ani oghe geXchasgeckasid AHL02 GH (8nogyerni nizsdeOntebedlagr fywe 2
hour s under Lnu thir N0e ~gHU tap &l 3%§ t ori/
%’8?‘3 veh had] e%gleed “bdy% ﬁ”elﬁhydr OXAI el e il frrgar; %?Fe

i ons from theS88FutTon to be repl ace i ons
resin. The sokbsPzheRay aftardFenkr HfUByt toPat AR B9 fprpeft BiRnEes was

transferred igggsgggahgg 2391okeaker containing 0. 25g of Favor H being
stirred. The addition of solution was st opped when the gel did not
swel | any3further. Thereafter W06/ 15180

PCT/ US95/ 14678 A = (Whecgel wdwgrd /@l aced into a nonwoven tissue tea bag
type envel ope, which had one edge which was not seal ed, and the
absorbency after centrifugation at 60 x g for 10 m nutes was measur ed
as foll ows: where: A= (Wet - WIry)/G wher e: A =

absorbency afjger centrifugatbeRckNadterleentWeligationWehogygof envel ope
contai ning the wet AGM aft i I

e centrifugatjion in \Wr y
wei ght of0t heW¥RteFope Hﬁﬁﬁéquﬁ;?Wﬁ?%ﬁ%ﬁﬁﬁﬁPFﬁlnlng the wet§£%r after;
= wei ght of the AGM g¢eedrifiugheibastinig g. 15 Results are as

foll ows: Wdry

weight of the envelope containing the dry AGM in
g

. G = weight of the AGM used in the test in g.
15
Results are as follows:
20 Amount Water Retention g/g
(g) Deionised 1% NaCl
Water Solution
(A) FAVOR (H") 0.25 30 3
(B) FAVOR (Na®) 0.25 400 40
25 (C) ANION EXCHANGE 3.9 - 0.29
RESIN (A-102-OH)
(D) FAVOR (H*) 0.25 - 100
+ A-102-0OH . + 3.9

30 NOTE: Results relate to 25 ml of 1% NaCl solution.

The above results show that the anionic superabsorbent
in acid form (FAVOR H*) shows very little absorption by
itself in 1% NaCl solution. FAVOR Na* shows some absorbtion

35 but much less than for deionised water. The anion exchange
resin has essentially no absorption. However, in combination



20 Anmount Wat er Retention g/g

(9) Dei oni sed 1% Nad _ '
Vater — WO96/1518 ;¢ o (A) FAVOR (H err]) PCITURSS/14678 30
3 (B) FAVOR (Nal[err]) 0. 25 400 40 25 (O
ANI ON  EXCHANGE 3.9 ' 12 0 0.29 RESI N
(A-102-OH) (D FAVOR (Herr]) 0. 25 100
+ A-102-CH . +_3. s Result | ate m %
solution with the'zliln denallity (oBaLe Eokf Hhe1h3 0m T FRVORGES
super absor benshows siignddiig¢anedy (ImareRagdralgoxploien vaver | FAVOR Na®.
absorption by itself in 1% NaC solution. FAVOR Na[err] shows sone

absorbtion 35 but nuch | ess than for deionised water. The anion exchange

resin has essenti alffy sheudiss feptichied Hdat &% NatkorapTRsenhs a striggent
?g/ 15180 5 ) t?]st of the s#perabsorbent. f Stuc%:’Aé%gizﬂJ% 1%%%13%1'1_'1[:03 show -

with the apjon exchanger .in hase form (A- z : err
shows si oni {1 EARE| PhPnERLEe CRRRRRN S SHF AV VAR, dERQId1ng on 3\ Sumbér)
shoul d be notefl faatotso bafl 1¥epyesebyiit arspresgans bhe megimakh likely to
super absor bent.. i.es in.t | iterature show that the salt content
of urine vari® ed%%é%&f%&rgﬁi g?hgr#?étch' of factors but 1% by wei ght

represents the maximumlikely to the encountered in practice. - WO
96/ 15180 PCT/ US95/ 14678



13 Cl ai s 1. A super absorbent material which conprises a

conbi nat i an ani oni ¢ superabsorbent in ' 20 to
100% of 30096/1518{?,[ he funct ional groups are in free acid fo%’ﬁg%gé{"% i)
an ani on exchanger in which from20 to 100% of the functi onal
groups are in basic form 2. A sup gabsorbent material as clainmed
in claiml wherein 10 the anionic superabsorbent has from 50 to
100% and, c1Rigkerably has substantially 100% of the functional.groups
in free af%ﬁ‘forn1and the ani on exchanger has from50 to 100% _and
pr ef erabl y haslsubsfafitPEFRrpseybenst makeriascvhafll compriges i Fambimtiion
form 15 Sf A superabsorbent material as clained in clain11 or 2

wherein-the fun tlonal r.oups i n the aniqnic sy bsor ent
sul phoni ¢, sul phate? ﬁ%&ﬁW&F Q§ﬁQﬁﬁéb oh% ichq rgm 20At° 100% of
super absor bent natethelfaacchanﬂﬂdgnmuﬁsﬂaaé3nﬂufrya1ac1d fidyen f uiied | onal
groups are carboxyl su b rbe ten
claimed in anyPo A ms%dn eﬁc{nange%hee’l B g %Olfr?ni Jt)(ﬁlp“s Qf e the
attached to-a 25 pﬁuyamgmaih geoups ymeny-ln é;iasohvolf,orm hyI ene mal ei ¢
anhydri de copol ynmer, pol yvi nyl et her, pol yvi nyl sul phoni ¢ aci d,
pol yacrylic acid, polyvinylpyrrolidone or polyvinylnorpholine base
pol ymer or copdi yneP FRRPERPSE¥Lantt BREATHR1CRS| GlakRed in gy lpwhenein
fg t 61ho Acrsél_upef@béﬁieenﬁuﬁakabgakbaﬁﬁcg%@ed f&"&md 8ipm Qo\ﬂflﬁ.rolfelfn and,
e starch or cellul os se nmer y roxy ro cel ] ul ose,
car boxynet hyl R:Té?)% g? %ajﬁrlaﬁ]tsléﬂlsot Fr 8% ngfgmeit:.onﬂ. groups in
superabsqrbemffﬁéeacﬂﬂ ﬁermlanﬂedhd1aﬁxbﬂnék¢haﬁber habefeom 5betbas®os
pol ymer s & cropstalead palyafLy! Aisseant INFIP U3 o2 MO e ona

grafted
groups in basic form.

15
3. A superabsorbent material as claimed in claim 1 or 2
wherein the functional groups in the anionic superabsorbent
are sulphonic, sulphate, phosphate or carboxyl groups.

20 4, A superabsorbent material as claimed in claim 3 wherein

the functional groups are carboxyl groups.

5. A superabsorbent material as claimed in any of claims
1 to 4 wherein the functional groups are attached to a

25 polyacrylamide, polyvinyl alcohol, ethylene maleic anhydride
copolymer, polyvinylether, polyvinyl sulphonic acid,
polyacrylic acid, polyvinylpyrrolidone or polyvinylmorpholine
base polymer or copolymer thereof of a starch or cellulose
based polymer.

30
6. A superabsorbent material as claimed in ¢laim 5 wherein
the starch or cellulose based polymer is hydroxypropyl
cellulose, carboxymethyl cellulose or acrylic grafted starch.
35 7. A superabsorbent material as claimed in claim S5 or 6

wherein the base polymer is a crosslinked polyacrylate,
hydrolysed acrylonitrile grafted starch, a starch

* c L M s *
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8. A superabsorbent material . as clainmed in claim?7 wherein t he base
polymer is a starch polyacrylate or a crosslinked 5 polyacrylate.

9. A superabsorbent as clained in'clainsi} or 2 wherein the

functional groups in the anion exchange resin are prinmary, .secondary

and tertiary ?BEQQc&&Qw@é<Hr(Hﬂﬂéﬁﬂﬁﬁyaéﬁgﬁm&léﬁéihn By @HP8e copolymé®. A
superabsorbent as claimed in any of clains 1 to 9 “wher ei n %he wei ght

rati o of anionic superabsorbent to anionic exchanger is in the range
1:20 to 1:1. 85 A sﬁber@&:@c&foemtsumreaﬁsir laeyltlaimﬁahﬁedlhamamywhérein

liauids,  20th BReel pledR iR ih | ReaPen pRNERAY AR A 7 fifal s BkSe

menses orSuripelyacrylate.

9. A superabsorbent as claimed in claims 1 or 2 wherein the
functional groups in the anion exchange resin are primary,
‘'secondary and tertiary amine groups or quaternary ammonium

10 groups.

10. A superabsorbent as claimed in any of claims 1 to 9
wherein the weight ratio of anionic superabsorbent to anionic
exchanger is in the range 1:20 to 1:1.

15
11. Use of a superabsorbent as claimed in any of claims 1

to 10 for the absorption of electrolyte containing aqueous

liquids.

20 12. Use as claimed in claim 11 wherein the liquids are

menses or urine.
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