6. Subétrate-as claimed in clains 3 and 5, characterized. in that the

pasty—compUSTtT O Fur ter - CONPr1 Ses ot her addi ti-ves chosen from agents
for changi ng the viscosity of the conposition, agents for inproving 5
t he adhesion of the super-absorbent material to the . substrate, agents

for softenhﬁg,&gﬁz§uper-absorbent material, agents for qgﬁhﬁgﬂ+&ﬁb
conposi tion conducti ve. 7. Substrate as clainmed 1n claim6,

characterized in that the agents for chgnging the 10 viscosity of the
conposition are chosen for instance from acryl ates, polyurethane or
conbi nati ons thereof. : 8. Substrate as clained in claim®,
characterized in that the agents for inproving the adhesi on .of the
super - absorbent naterial to the substrate 15 are chosen from pol yam de
(PA), pol yet hy| SHBSTRATE WITR SURERrABBORBENT MATERIALL, METHOD nati ons

t her eof . 9. SIMANTPRCTURE THEREOE ANDCUSBEM 6, characterized
In that the agents for softening the super- absorbent material are

Bbotrat o as ol o Fos FAPRath AsvenELon EpLRReS o4 (% SHRSHEStEo causing the
conposi ti on provided afith asuper-absorbent material, to a method for
the manufacture thereof, a method for manufacturing the
super-absorbent material, in addition to the use of the
5 substrate in different products.

Super-absorbent materials used for a variety of
applications have existed for decades. Such super-absor-
bent materials are capable of binding a multiple of their
own weight in liquid, particularly water, sometimes up to .

10 five hundred times as nmuch.

The super-absorbent capacity of such materials is
based on swelling. The materials are at least partially
cross-linked polymer chains containing a large number of
COOH groups. Through contact with water or an aqueous

15 1liquid hydrogen atoms will split off and COO" groups will
be formed. These negatively charged carboxylate groups
repulse each ather, whereby the cross~linked polymer
forms a three-dimensional network, in which the water

- molecules are as it were captured. The water molecules

20 are held in the super-absorbent material by means of
hydrogen bridges. The (partial) cross-linking of the
material is essential for the effectiveness thereof,
since "separate" polymer chains would simply dissolve in
the liquid instead of absorbing it. _ _

25 Super-absorbent materials occur as powders or f£ib-
res. The advantage of powders is that they have a marked-
1y higher absorption capacity than fibres due to their
significantly larger surface area. Super-absorbent fibres
are moreover more expensive.

/30 Powders are usually applied to a substrate, which in
turn is further processed into the end product. In par-
ticular cases powders are also directly processed. The
great drawback of powder however is that it causes dust-
ing and dust nuisance both in the manufacture of

35 substrates coated with powder and in the processing of



during application are chosen from Servo Anfol yt JA 140 [err] M

Nekani | [err.] M or conbi nati ons thereof. 25 .. 11. Substrate as
claimed in any of the clains 3-10, characterized in that the
cross-1inking agent contains two functional groups which are capable
after t her Ripd 9123a2d ati on of .reacting in a short tinme w th pcrNesdxei ate
or carbonic acid functional groups. 30 12. Substrate as clai ned
in any of the clains 1-11, characterizeg@g in that the conposition

cont ai ns. soot (carbon) to nmake the conposition conductive.

13. Substrate ashoiensuhkﬁratasabmstheahdoieJﬁpwdersﬂthemshewasedDuatthat

i nstead of by ppyddndée dd Aot 1S GRpléasatit Bat 218b°RaLG8EsDYoss

14 Subst rat o aéf ?ﬁ%ﬁfaﬂ’{ %ﬁ&b@?#ﬁ%%ﬁﬂﬁ%tﬂd Yo Po-AER B RSE |

that the super-&@ @ dhoge working with;the Rawdersi-i nked

pol yacryl at e pot yam:'ldei.s dHdrdfore- thheobjeobqurmhe)lprcsenlcbinaentmon

thereof. to provide sWilst¥atedproviaed tith A suplrlibsoBbAE
 material which does not have the above stated drawbacks.

- This is achieved by the invention by manufacturing
the substrate by causing suitable monomers to polymerize

10 in the presence of a catalyst in order to obtain a
polymer solution, adding a cross-linking agent to obtain
a pasty oomposition, subsequently applying the
composition on or in a substrate and allowing the applied
composition to dry and cross-1ink to obtain the substrate
15 with the super-absorbent material.

' - In an alternative embodiment of the invention the
‘polymer solution can also be prepared, instead of by
polymerization, by dissolving already formed polymers in
water or ‘an agqueous aolvent and only then adding the

20 cross-linking agent. The thus obtained composition can -

-then again be applied to a suitable substrate.

" The ‘conventional method for preparing a super-absor-
bent powder consists of adding together suitable monomers
and a ‘cross-linking agent and oausing these to polymerize

25 in the presence of a oatalyst. The polymer obtained in
this manner is gelled and dried and subsequently ground _
to powder. Figure 1 shows a sohematio ocutline of the
prepatory steps for manufaoturing super-absorbent
powder according to the prior art. . L

30 In the method aooording to the invention however,.,
the - orose-linking step is not performed during polymer—
ization but only thereaftar. Cross-linking takes place
just before, during or after the application of the =
mixture of the polymer solution and the cross-linking

35 agent. The material with super-absorhent properties is
subsequently manufactured by drying. Figure 2 shows the
process according to the inwontion in diagrammatio form.

The advantage of the process Sequence of the present
invention is that dust nuisance no longer occurs either

40 during applying of the super-absorbent material in or on



1- 14, characterized in that the substrate is a fabric, 5 non-woven; paper,
film alumnumtape, fibre or petrojellvy-like flllan conpound N
—3e—StriystTateas cralmed 1n_any of the clains 3 and 5-15, characterlzed

in that the pasty conposition consi sts of 95-99. 9% by wei ght of an
aqueous solution of 10 pre-cross-linked poly(neth)acrylic. acid and 0. 1-5,
preferaﬁhﬁmamﬁa3@6by wei ght of a cross-1inking agent. PCI/NL96N0039 17.
Met hod Tor nmanufacturing a substrate as clainmed in clainms 1 and 2,
conprising of allow ng sui tabl e mpnoners to be polynerized in the
presence of a 15 catal yst, addi.ng thereto a-cross-linking agent in order

to obtaig ﬂuﬁﬁﬁratiOﬂﬁOWuiinngrBdossdngnofythepsgbstratceitsedﬁhp05|t|on on

a substr fad stéUQ§ti§§éEﬂéﬁéﬁﬁ8ﬁl spherical islets
with a dﬁhgeké °ﬁ8§u%€n “an 1088 [‘err] , preferably between 50 and 500

[err], ZBrEﬂEPtﬁﬁeferably between: aboeut :100- and ZOOH%lrr] ‘and al | owi ng
the applied cmﬁpdesirem,tath34/addi¢dueﬁ canopleg jbe Hntrodnges rate with the

suge{ safiaebeeaena&ﬂﬁbainon just hefore, 18imbbtdrpsbrisdy m.@tl ot uri gg a

substrat e _as I s ng

sui t abl e® nﬂﬁé ?#’T‘g °poql"‘§r‘/rrer| zed: ?’ ﬁg ane@é{g:e &Q %\g al yst,

addi ng tm,icbt additiues is fAQ gﬁcﬁs&t Dasty

conposi t khe, cadﬂbsgtaoﬁparherﬁmgeme applicahi;onats yeasdditatedon,
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adhesion is also imprcved, to. increase the. .conducting
properties or to cause the. composition to foam either
after cr during the application. . - :
'Additives which change the viscosity of the composi-
15 tion can be chosen for instance from. acrylatee, polyure~
thane or comhinaticns thereof. Changing the viscosity may
be necessary in respect of particular methods of applying
the conposition to the substrate. In screen printing :
technigues it may be desired in particular cases for the
20 applied quantity of material not to run out or only to
run out slowly. The spreading speed can be. influenced by
increasing the viscosity._l
' Additives for improving the adhesion of the super-
absorbent material to the substrate are. for instance
25 polyamides (PA), polyethylene (PE), ethylene vinyl
acetate” (EVA) or combinations thereof. These materials
adhere relatively well to the commonly used substrates.
By including them in the super-ahsorbent material the
adhesion thereof can be inproved. Such adhesive agents
30 can also be arranged as coating layer on the. substrate .
prior to application of the pasty couposition. The -
adhesion can also be enhanced by adding plasticizers.
Suitable plasticizers are preterably plasticizers which
are co-polymerized with the super-abscrhent material so.
35 that they cannot ditfuse from the polymer into for-
instance cable insulation. Plasticizers ensure that the
resulting super-ahsorbent material does not. become too
hard, wherehy it could easily detach from the substrate.



characterized in that instead of by polynerization the pol ymer sol ution

i s prepared by dissolving an al r eady formed polymer in water or an
agueous solvent. 35 20. N@thod as claimed in'claim17, character-
ized in that the conposition is applled to the substrate by neans of
full surface combiosgsezs 21. Method as cl ai PCT/NLAGIDIN m
17, character- I zed in that the conposition is applied to the: substrate
by means of inpregnating the substrate withathe conposition between two
rollers. 5 22. Method as clained in claim17, character- i zed

in that the conpositi®m impraye the conduetivity of the mafewrialsoxr ead: cen
printing techni gpesduct, for instance shbthodarbon) drwther coadocting

characterized i'h,P% iaik i }q‘iﬁ& el Iiﬂtl ng technique 10 use is made of a

tenplate with a rm _sjze .an Strib thﬂ eni n S such t hat
the conposition is s%&ﬁﬂ §§B§ PEe |£P§:%?4£%Wﬁ H¥8crete
i slets. 5 Anfolyl. Jmmd".agtm orncombinabions thereof. The

advantage of an absorbent material in the form of a foam
is that the surface is signifzcantly enlarged. Hereby the
swelling capacity likewise increases because the water
molecules have easier access to the carboxyl groups of
10 the polymer network and these can thereby hydrolyse more
- rapidly.
In principle any polymer with suitable swelling
properties can be processed in the manner outlined above
. to a pasty composition which can be applied to a '

15 substrate. Particularly recommended however are
polyacrylates, preferably sodium~ or ammonium-neutralized
acrylamides and cellulose-=like polymers. A suitable
cross-linking agent is added depending on the polymer.
The skilled person in this field using his average

20 professional knowledge will be capable of selecting
suitable cross~linking agents.: :

. In principle any desired material can be used as
substrate as long as adhesion of the super-absorbent
material thereto is possible. Examples of substrates are

25 for instance fabrics, non-wovens, paper, films, for
instance of plastic or metal, tape material, for instance
of aluminum, ox, also petrojelly-like £illing compounds.
In addition to flat substrates filamentary or tibrous
substrates can alsc be used.

30 The present invention further relates to a method
for manufacturing suhstrate provided with a coating of
super-absorbent matsrial, ccnprising of allcwing suitable
monomers to polymerize in the presence of a catalyst, '
adding a cross-linking agent thereto in order to obtain a

35 pasty composition, subsequently applying the coﬁpcsition
to a substrate and allowing'the applied composition to
cross-link and dry to obtain the substrate with the
super-absorbent material.’ :

According to an alternative embodiment the polymer

40 solution can here also be manufactured, instead of by



e
characterized in that the formof the tenplate openi ngs 15 is chosen such -

that the resultlng Islets are substantially sem -spherical.
Ao—etirot—as—ctarmed—TTrcarm 24, characterized in that the diameter of*
t he sem -spheri cal islets |lies between 10 and 1000 [err], preferably

bet ween 50 20 and 500 [err], nost preferably between about 100 and 200

[err]. ' 26. Substrate as clainmed in any °f2595§5%ﬁ+ﬁ@ 1-16
for use™ s“’szﬁneza'thl ng material in cables. . Substrate as

clainmed in any of the clains 1-164for use in hygi ene products such as
baby napkins, 25 sanitary-towels and~incontinence products.

28. Substgel %&&ﬁﬁ%ﬁdb&ndﬁﬁkﬁiﬁ&‘%ﬁﬁeﬁchaiﬁslﬁnfﬂtétseof n or as
packaglngf and acka%hgg gaterla S. . Substrate as clained
in any o mgﬁﬁ B*16 for use'ina rlcultural substrates. 30

30. Cable proMG md&fﬁmwﬁ.ws&%& “LoRnapPLYing dhed from a

substrat q:aia:yc Iwu:ﬁeimoanuooéhé lmbstnitm rrvunlsurface coating 31.

Hygi e UG hggﬁsgggg ary conti nence
produgf éﬁéPVl e&\Mt ikﬁi te as_ C gb& i|n an tﬁg clainms 1-16.
32. Hygi J3¥er Bas R EeiFtYeL Qﬁﬁbzisﬁ M FRPAFAS are forned by
or at | edax mﬁiy:ﬁansnpplbtahicns.smﬂf"&m sych| aiprafiugt may of t he

cl ai ns 1tkﬁdeeired.._ ‘addition to surface coating, the pasty
material. can however alsoc be applied by means of brueh-
10 ing, rolling and the like. :

. A third method of application is impregnatian.
Impregnatien takes place for instance by transporting the
eubstrateJtogether~with;the pasty composition through two
rollers. Depending on the wettability of the substrate, a

15 closed layer results or accumulations of the ' composition
form locally. The latter occurs particulerly when a
hydrophobic substrate is used.- : S
A thirad pcseibllity of” applying the pasty compesi-
tion is by means of screen printing techniques. The
20 material is herein applied to the substrate through a
template. The form, distribution and dimensions of the
openings in the template determine the reeulting pattern
on the substrate. .o
The properties of the ewelling material depend on a
25 number of factors. Thus both the ratio hetween tempera-
ture (during application and drying) and the drying time
as well as the viscosity of the- canpositien are important
for the adhesion to the substrate and for the ewelling
capacity. Cross-linking agents are generally active at
30 relatively high temperatures and in aqueous ‘environments.
In the ideal case, the croes-linking should take place at
between 150 and 200°C, preferably about 175°C, and at a
pressure such that water has not yet evaporated. In
prectice however, atmospheric pressure and a temperature.
35 of about 175°C are often chosen. It has been found ac-
cording to the invention that with a drying time of
between 1 and 3 minutes at 175°C an absorbent material
- with good properties is obtained. The time and tempera-
ture can however vary depending on the ratio between the



33. Packaging material which is fornmed by or at | east partly consists of
a substrate as clained in any of the clains 1-16 or which conprises such
a substrate. '34. Agricultural substrate formed by or at 5 |east
partly consisting of a substrate as clained in any of the clainms 1-16.
WO 96/ 23024 w0 9623024 ' PCT/ NL96/ 0OfIINL96/00039
6 quantities.of acrylate and cross-1inking agent and the ~ viscosity
of the m xture. It has been foundethat in the first drying run the
evaporation of the cross-linking agent nmust be prevented

quantities of acrylate and cross-linking agent and the

viscosity of the mixture.

It has been found that in the first drying run the

evaporation of the cross—linking agent must be prevented
5 as far as possible. This can be achieved by operating
with the lowest possible air circulation.

In addition, the form in which the super-absorbent
material is applied is also important for the absorption
properties. With powders it ‘has been found in practice

10 ' that particles with a diameter of between about 100 and
200 ;1 have the best absorption properties. according to
the invention the composition is therefore preferably
-applied in the form of. discrete, substantially semi- .
spherical islets with a diameter of between about 100 and

15 200 u. Depending on the application the islets may howev-
er also have greater or smaller diameters, for instance
between 10 and 1000 s, preferably between 50 and 500 u.

The distribution of the islets on the substrate can
be random or in accordance with ‘a determined pattern. In

20 addition, a greater number of islets or islets with a
different diameter may be arranged at determined loca~
tions on the suhstrate in order to locally increase the
absorption capacity. This is important for instance when_
the product is used in hygiene products such as baby

25 napkins and sanitary towels. A skilled person ‘'will be
able to ascertain by neans of simple tests which pattern
is most suitable*tor a particular application.
the quantity ‘of super-ahsorbent material applied. In the

30 present case 30 g per m? would already provide sutticient
absorption. sStarting from this given information, it can
be calculated how much material must applied per islet of
200 g and what the distance ‘between the islets must be,
for instance by means of ‘the following calculation.

35 ' ='the volume of an islet is:

o 2/3 mwr’ = 2/3%3.14%(0. ooz)3 =1.7.10% an’

- the specitic weight is’ set at.

1 kg/nF

~ the weight of one seni-sphere is then°

40 - 1.7. 10" g



)

5 as far as possible. This can be achi eved by operating with the | owest -
~possible air circul ation. ln addition. the formin which the
super - absor bent material is applied is also inportant for the
absorption properties. Wth powders it has been found in practice 10
that particles with a.dianmeter. of between about 100 and. 200 [err] have
t he bestwoysasgisi on properties. According to t he |nwcnnngamnﬂe
conposition is therefore preferably applied in the formof discrete,
substantially sem - spherical islets with a dianmeter of between about
100 and 15. 200 [err].. Depending.on the application the islets nmay howev-
er al so have gfe&tneight saﬁalﬂoes/d?drlmremstﬂ&s linstance . _between 10 and

1000 [err], preferably Qthﬁqm65gmﬂpqnﬁﬁﬁgberr] The distribution
of the islets o e ggg Qcordance wth a
determ ned patte qﬁﬂgﬁﬁﬁﬁgﬁf?ga‘ °§ gﬁ%a er qgﬁgrk %? I'slets or islets

“With a different di @rddedOmP be arranged at .determined | oca- tions
on thessubstr a+ ethe otk mﬂaoeabfytheodm&mer isbsorption capacity.
This is inportant for |Q§Q3@ge,ph the product is used in hygi ene

" products such-as_bab napkl
will be abT e é%é%ﬁqﬁ5~H

(LNS_an |tar I A skilled. person
wbveﬁﬁ ﬁge rﬁﬁ ?g “which pattern S

nmost suitable for a parté. d@l’ar;' 'épépl c: ﬁﬁﬂ B.. . The absorption
capacity of 't hphé uhsintdity ¢enaaterial to meamaou. 1; détérﬁﬂiednbsor bent
mat er 6" ﬁfptﬁédtoéﬁ‘ H@ﬁﬂaﬁ&iéﬁm%faé‘?e e?:iﬁ%ﬁ Cart a' ready
provi sut fICren i3 . thls g#ve ornatlon it
can bER cEhe Fage PL, S Eﬁﬁf & ISt - t of

preferably be applied in the shape or a cylinder and will

then assume the ideal lemi-spherical shape by flowing out

'slightly. -

15 . It has been found that super-ahsorhent naterial

applied with a CP30. template has a swelling capacity. of
about 1 mm per 109/nF in tap water. A, full surface coated
1ayer ‘of ahsorbent material has for 1nstance a swelling
capacity of about 0. 2 mm per 10g/m? (in tap water with an
20 average eondnctivity).-__”___
_ The substrate with the super-absorbent naterial ac-
cording to the invention can An principle be used in any
£ield in whioh at the moment snper-absorbent powders and
fibres and substrate naterials provided with super-absor-
25 bent. powders and fibres are also. used. -
An example of a particularly_advantageous appliea--
tion is the use of the .substrate. as. sheathing material in
the cable industry Sheathing material is used for elec- -
tricity cables and data cables and has a number of func-.
30 tioms. It servee tor instance to embed the conducting
part of the eahle and to form a barrier to the environ-.-
ment (the so-called bedding function). In addition,
sheathing naterial is used to hold together ‘the compo- -
nents of a cable (so-called binding) Furthermore, deter-
35 mined conponents -0f a cahle must be mutually separated
(separation). Sheathing naterial is also used for this
purpose. An important fourth and final funetion is so-
called water-hlocking, which must prevent water penetrat-
ing to the core in transverse as well as. longitudinal
40 direction. The sheathing material according to the inven-



200 [err] and what the distance between the islets nust be, = for

Lnstance by neans of the follow ng cal culation: 35 - the volune of an
islet is: - : 2/ 3 [err]r[err] = 2/3*3.14*(0.002)[err] =
1.7.10[err] dnferr] - the specific weight is set at:

1 kg/nferr] - the weight of one seni-sphere is then:

1.7.10[ err]. g NVo9623024 VO 96/ 23024 »éfivisenonss
PCT/ NL96/ 00039 8 7 - a wei ght

of 30 g/nferr] then results in: 1.75. 10[err]

;eﬂ- ighgfs tien is dmﬂ&w %ﬁitﬂbiécﬁoﬁftﬂlfiﬁ m&rsahageé?ﬁér |s
0. 0553 E’r{er ]r] etofsore &%“é’%@ﬁ!ﬁ@%ﬁse%&&?ﬁ °(¥E) ?bg%%%t sgt 0: |
_ materials coated with a super-absorbent powder have been
used for this purpose. Processing of petrojellies is far
5 from agreeable and causes a considerable degree of
smearing, leakage of the jellies etc. during manufacture
of the cables as well as during connection thereof. The
drawbacks of powdery super-abscrbent materials are
already described above. The substrate according to the
10 invention is perticulerly suiteble as water-blocking
' material in cehles.
‘Super-absorbant materiels are in addition also much

- used in hygiene products such as baby napkins, sanitary
towels and incontinence products. In the manufacture of

15 such products and the use thereof the drawbacks of the
powders used heretofore are prevented by using a
substrate according to the. invention.

- Another application of theusubstrete according to
the invention lies in the field of agriculture, where

20 noisture-requleting oonditions can be provided, for
instance in agriculturel substrates, by means of the
super-absorbent properties of the material. -

The material can elso he used in the packaging
industry. In products which mnst be stored absolutely

25 moisture-free, bags of silica gsl are often co-packed.

" The invention enables peckaqing of the product for in-
stance directly. in a substrate provided with a super-
absorbent material. '

_ In the present epplication the following terminology

30 is used. By "polymer solution" is understood a polymer-
containing liquid pheee before eddition of a cross-link- -
ing agent. By “conposition" is understood the polymer
solution after addition of the cross—linking agent, prior
to as well as after the application thereof to a

35 substrate, optionally after cross-linking but still

- before .drying. "Absorbent msteriel" designates the .
composition after cross-linking and drying.

The . invention will be turther elucideted on the
basis of the accompenying example, which is only given



8.10[err] - 2.10[err] = 600 [err] The quantity of material to‘be -
applied is.determ ned 10 by the formand di mensions of the openings in a

tenplate lnt he—ecase—af—sem=—spirerrcar—TSTers the naterial w1l
preferably be applied in the shape of a cylinder and wll then assumne
the ideal sem -spherical shape by flow ng out slightly.. It has
been  found WOW2384per - absor bent nmateri al applied with MI ate
has.a swelling capacity of about 1 mmper 10g/nferr] in tap water. A
full surface coated | ayer of "absorb@nt material has for instance a

swel |.i ng capaci ty of abou 10g/ ‘water with an
20 aver age RBIRHAR & E.lgustr% Lﬁﬁ‘frg qgl"ﬁf‘?ﬂg ul®r - absor bent
mat eri al ac-limit- medlmyentioneinnmtwm whatsoeveri.-nci pl e be used in any
field in which at the nonment. super-absorbent powders and ~ fibres and

"substrate W provided with super-absor-.25 bent powders and fibres
are al so us " An-exanpl e of _a partlcul arty -advant aggous appl i ca-
tion is the use Ghe H&PQUUGDFQF coRpAst tienraceprdingnto thene cabl e

i ndustry.s Sfi@ﬁdiwi@mﬁsr aﬁeasmbimlmcnentstlccnpcnentes and data
cabl es and 3%,1&,,1_.; gg,r_nﬂﬁ&&nce to enbed

LQﬁtC?PﬂECLb” mﬂﬁ” i cfaﬁié’ oich méamﬁt 13 Brasppfotin or | a
is used to Ittiedﬂmgleblfea sa&tcdm -counterrionsotan éabtbntsmalbed
bi ndi ng) . Figidaitm]0petadslth- oBSamibriisn cqmnaaataoﬁt thé B Putish be
mut ual | %o0° e@i'natc% ionally contain acrylamide as cc-mcncmer. The
' monomer containing the carbcxyl grcup (ﬁneth) acrylic
acid) must however ‘always be present in excess.
~ The second component is the actual reactive cross~.
linking agent,: which preterahly contains _twc functional
15 groups which are ‘capable atter thermal excitation of
reacting in a short tine with carbcxylate or carhonic
acid functional groups.
Shortly before appiicaticn of the nixture to the
substrate, component 2 in a quantity ct 0. 1-5* by weight,
20 preferably 0.5-3% by weight related tc the total quantity
of component 1, is added to ccnponent 1 (95-99.9% by
weight) and mixed hcnoqenecusly therewith. _
. The nixture is applied to a suitable substrate by
means of screen printing techniques with a. screen having
25 a mesh width of 500-1000, preferably 745i in order to
obtain a regular pattern of islets with a diameter of
100-500, preferably 250 s and an open area of 5-20,
- preferably 13%. M.'ter printing, the substrate with the
mixture thereon is dried in order tc cause the cross-
30 1linking process to take place. ‘The thus obtained product
has a swelling capacity of 1 mm at an applicaticn of 9 -

g/m? (dry) .

The present inventicn prcvides a new substrate which
is provided with a super-abscrbent naterial and which -

35 during nanufacturing and processing displays none of the
drawbacks of the substrates ccated with conventionally
used super-abscrbent pcwders. A new method is further
provided for manufacturing the substrate and for the



-(setrarati on). Sheathing material is also used for this pur pose. An

important fourth and final function is so- . cal | ed wat er - bl ocki ng, which
nmust prevent vvate% net r at - ing to the core in transverse as well as

| ongi tudi nal 40 PB@M . The sheathing material according to tll}g inven-
WD 96/ 23024 ~ PCT/ NL96/ 00039

is particularly suitable for th| S I atter funcigon. - Heretof ore

petrojelly-like ¢ or substrate material s coated with a

super - absor bent pwgﬁe%‘ subgtrate ocan heake % gessi
petrojellies is f used Soragr &ubhenﬁﬁﬂef%?% %ﬁ%ﬁ' erab g %E'
snearing, |eakage of the jellies etc. during, m zi" n8. of the cabl es
as wel | as during connection thereof. The **&F awbacks of powdery
super - absorbent materials are - already described above. The substrate
according to the 10 invention is particularly suitable as water-bl ocking
material in. cables. : _ '



Super - absorbent materials are in addition also nuch used in hygi ene

products such as baby napkins, sanltary tomels and i nconti nence
+RFe—raruf-aet-t-e—ef—t—stcirproducts—amd—theuse—thereof—the
drambacks of the powders used heretofore are prevented by using a

substrate according to th@i mrertsron.:- _ Anot her application of the
THIS SHERENt4DR-LiNg

substra %@ﬁ&?dlng to $ in the flﬁ!g of agriculture,
where 2 Sture-regul af]i ng cBﬁBL%%bhs canfl be provid ) i nst ance
in agricul tural subsprate' - ' “super—abse%benL_pLopert|es

of the material. The naterl__ can also ;s Se 'B t he packaglng

i ndustry. In products whi.ch nust be stor ed absolu F -free,
bags of silica gel are often co-packed. The i !' U s packagi ng
of the product for in- stance directly. in a ded with a
super - absorbent materi al . CLAIME | n the present appllcatlon t he

followng termnology 30 is used. By ' polyner solution" is understood a

'ng agent i°2‘3ﬁ%§§?? W%‘ers@ siEr ol RS (1

addi ti on%‘t’-ﬁéba- eoby PwerStBanomqrier@ dMer the
appl i cat ithe presentet ofaaaéaisallqmt dn'eprdprl toabbia i teerpalymea | | nki ng but
still d@iﬁ%&%ndr¥aaﬂn g ASESRN KNG hgbnt V€S | €& gL conposi tion

afteragt ga ﬁin |gg gﬂgaﬂny ﬁLsty composi anlnvgsglcn1agl be further

el ucl applying the composition on or in a substrate and
allowing the appiied composition to dry and cross-link in
order to obtain the substrate with the super-absorbent
material.

10 2. Substrate as claimed in claim 1, characterisod in
that the pasty composition further comprises other addi-
tives chosen from agents for changing the viscosity of
the composition, agents for improving the adhesion of the
super-absorbent material to the substrate, agents for

15 softening the super-absorbent material, agents for making
the composition conductive, agents for causing the compo- -
sition to foam after or during application. _

3. Substrate as claimed in claim 2, characterized in
that the agents for changing the viscosity of the compo-

20 sition are chosen for instance from acrylates, polyure~
thane or combinations thereof. - _

4. Substrate as.claimed in claim 2, characterised in
that the agents for improving the adhesion of the super-
absorbent material to the substrate are chosen from

25 polyamide (PA), polyethylene (PE), ethylene vinyl acetate
(EVA) or combinations thereof.

5. Substrate as claimed in claim 2, characteriszed in
that the agents for softening the super-absorbent materi-
al are plasticizers which co-polymerize in the polymer.

30 6. Substrate as claimed in claim 2, characterized in

- that the agents for causing the composition to foam after
or during application are chosen from Servo Amfolyt JA
140 ™, Nekanil™ or combinations thereof.

7. Substrate as claimed in any of the claims 1-6,

35 Séﬁi:actcrilcd in that the cross-linking agent contains

: th functional groups which are capable after thermal
A —
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‘basis of the accompanying exanpl e, which is only ng aSB“"R 2o

96/ 23024 . PCT/ NUJ mm‘\‘ “\

9 however by way of illustration and is not int imt the
invention in any way whatisoever.. The--super - absor bent

conposi tion awopwedsezd to the 5 THRYSAEEDAARGBEENN fpar ed fr omPCHINLIG00039
conponents. Conponent 1 conalst5|mmpumemqueou solution of a -

pre-cross- linked - pol y(net h)laesypec—ack can be partially present
in the formof a salt. The counter-lons can in that case be sodi um

pot assi um or anupdtationnoadxn¢¢tingtﬂmeasehertohlms)wigh1qgnHQﬁm&Btp cont ai n-
acryl am de as og- dRPBSRic dERd fundBivMdd geddpal ni ng the .carboxyl group
(meth) acrylic —  gCi inBUSded WE\HaidledPYR Bhy oY d1aims 359,
characterized in that the composition contains soot
5 _(carhon) to make the composition conductive.

9. Substrate as claimed in any of the foregoing

_claims, characterised in that the composition is located
on the substrate in the form of discrete, substantially
semi-spherical islets with a diameter of between 100 and

10 200 u.

.- 10. Substrate as clainsd 1n any of the foregoing
claims, characterized in that instead of by polymeriza-
tion the polymer soluticn'is prepared by dissolving an

already formed polymer 'in water or an agueocus solvent.

i5 11. Substrate provided with a plurality of discrete,
substantially semi—spharical iglets of a super-absorbent
naterial with a diameter between 100 and 200 .

12. Substrate as claimed in any of the claims 1-11,

characterized in that the super-absorbent material is a
20 cross-linked polyacrylate, polyamide, cellulose-like
polymer or a combination thereof. :

13. Substrate as claimed in any of the claims 1-12,
characterized in that the substrate is a fabric, non-
woven, paper, tilm, aluminun tape, fihre or petronelly-'

25 1like filling compound. . :

14. Substrate as claimed in any ot the claims 1-12,

- characterised ip that the pasty composition consists of
95-99.9% by weight of an aqueous solution of pre-cross-
linked poly(meth)acrylic acid and 0. 1-5, preferably 0.5~

30 3% by weight of a cross-linking agent. _

15. Method for manufacturing a substrate provided
with a coating of super-absorbent material, comprising of
allowing suitable monomers to be polymerized in the pres-
ence of a catalyst, adding thereto a crous-linking agent

35 in order to obtain a pasty composition, subsequently
applying the composition on a substrate and allowing the
applied composition to dry in order to obtain the
substrate with the super-absorbent material. -

16. Method as claimed in claim 15, characterised in

40 that instead of by polymerization the polymer solution is

' | RER) 0 R




The second conponent is the actual reactive cross- | i nki ng agent, which:

Ki

preferably contains two functional 15 groups whi ch '&mseSheﬂa atﬂeel hcd

R oA ettt r—ot feaetmg=tmasiort LmE‘vvl

car boni c acid functional groups.. i Shortl y at | on of
the m xture to the Substtate- o] _@%@N ? in a quantlty - 5% by
wei ght , ﬁg W{‘erably 0. 3 3%3:)§'H ORET Iaed to the t |ty

of conpo 2 | s added tip conpth m\ £25=99. 9% by nd m xed
honogeneously therew th. ' mxture is applied to a suitable
substrate. by ..means of screen: pr| %ng technigues with a screen having

2 b b St Oy e, 221

[err] and°§n 2queocus 8olyen preferably 13% After printing, the
substrate V\nthlﬂheuethom asuctained don alaiy 15doxn16; deharastarrse t he

.cross- 30 zddmuwmtoeaSScbapéﬁmdﬂ aneapﬁaeahua abéaéﬁmﬂ: yteduct has
a swel Ig nq?c%%%l tgfofmh tion of 9- g/nferr] (dry).
The présent invent on Provides ne su St.rate whi ch rovided with a
super - absor benit&vaMethag &ﬁd"%lﬁ!ﬂ’\:%‘ mnd5 nﬂﬁu*ﬁct!m%ﬁf processi ng
di spl ays imed dn that thedcompasidsiarf MGppabedrtoe&thtdw
conventi o?ﬁl h}éans oS ¢ip# tﬁﬁ%%ﬂ&%ﬁ&swiﬁr@% met hod is further
provi ded compos'l fi%ﬁt geﬁwgen TR subsf r&,te and for th
10 19. Method as claimed in claim 15 or 16, character-
izsed in that the composition is applied to the substrate
by means of screen printing techniques. h
- 20. Method as claimed in claim 19, ehuaeteriud in
that in the screen printing technique use is made of. a
15 template with a form, .size and @istribution. of the’ open-
ings such that the composition is applied’ to the '
substrate in the form of discrete islets. - -
. 21. Method as claimed in claim 20, characterized :l.n
th;t the form of the template openings is chosen such
20 that the resulting islets are suhstantially seni-spheri-
cal.
22. Method as clained in claim 21, cheractez!.ud in
that the diameter of the semi-spherical :I.slets J.ies '
between 10 and 1000 u, preferably between 50 and 500 u, '
- 25 most preterahly between about 100 and 200 ﬁ.. T
. 23. Method for.manufacturing a. paste of euper-absor-
hent material, comprising of allowing euitable monomers
to polymerize in the presence of a catalyst and -
subsequently adding thereto a croee—linking agent and, if
30 desired, other additives. .
24. Method for manufacturing a- paste of super—absor-
bent material, comprising of dissolving a polymer in
water or an aqueous solvent and subsequently adding
thereto a crose-linking agent and, it desired, other
35 additives. '
25. Substrate as claimed in any of - the clains 1-—14
. for use as sheathing material in cables.’
26. Substrate as claimed in any of the claims 1-14
for use in hygiene products such as baby hapkins, -
40 sanitary towels and incontinence products. I —

AT
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J arge nunber of applications.
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The substrate can take different forms and be used for

27. Substrate as claimed in any of the claims 1-14
for use in or as packagings and packaging materials.

28. Substrate as claimed in any of the clainms 1-14
for use in agricultural substrates. _

29. Cable provided with a sheathing material which

is formed from a substrate as claimed in any of the
._clains 1-14.

_ 30. Hygiene product, such as bahy napkin, sanitary
towel and incontinence product, provided with a substrate
as claimed in any of the claims 1-14.

31. Hygiene products provided with absorption means
which are formed by or at least partly consist of a
substrate as claimed in any of the claims 1-14.

32. Packaging material which is formed by or at
least partly consists of a substrate as claimed in any of
the claims 1-14 or which comprises such a substrate.

33. Agricultural substrate formed by or at least
partly consisting of a substrate as claimed in any of the
claims 1-14.
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1. Substrate provided mnth super - absor bent naterlal obtalnable by
al | owi ng sui tabl e ononers t o polyieideze—i- =re<presence—of—a—catatyst

in order to obtain a pol yner solutlon addi ng a cross-1linking agent to
the polyner 5 solution to obtain a pasty conposition, subsequently

appl ying the conposition on or in a substrate and all owi ng the applied
conposi ti oOWO62M and cross-1ink in order to obtain twngmw&te with -
t he super - absor bent material. 10 2. Substrate as clainmed in claim
1, characterized in that the pasty conposition further conprises other
addi - tives chosen from agents for ch&dding the viscosity of t he
conposition, agents for inproving the adhesion of the super - absor bent
material to the substrate, agents for 15 softening the super-absorbent
material, agents for naking t he conposition conductive, agents for
causi ng the ﬁ aﬁ |20n to foamafter or during application.

3.- Substratg i claigkd| i n° claim < ,racterlzed in that the agents

are ch ) ance
fromacrylates, polyure

faf@ tiIher eor.

Substrate a [ == dterized in t hat the agents f
i nproving ther QEhP of theé super- absorbent material to the
substrate a 'rom 25 pol yanmi de (PA), polyethylene (PE) et hyl en

~vinyl aceta tions thereof
clained in glaim?2, characterized in

Polymer gf;grgg/ Slicing [—10rying | Grindingr Powder
| ' _J L Catalyst —1Polymerisation
Acrylic acid

LPolymer [Apply Fo | . .

- 7 ————DE: Orying Substrafe with-
fliguid) substrate :—l_’s A coating

Cross-linking| |

agent-

Additives
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that the agents for softening the super-absorbent materi - al are

pl astici zers which co-polynerize in the polyner. 30 6. Substrate as
claimed in claim2, characterized in . that the agents for causing the
conposition to foam after or during: applluatlon arie~chosen: f.om Servo
Anfol yt JA 140 [err], Nekanil[err] @er“conii nations t4lereofss 3 7.
Substrate as clainmed in any of the dﬁ%ﬁﬂhﬁh '35 characterized'in that
the cross-1inking agent contains  two functional groups which are capable
~after thermal . WD 96/ 23024 excitation of reacting in a

short time with carboxy atgupstrd¥e GFEPIIEd With f&rﬁipﬁ\%bﬁﬁmt
Che conposi { MAEETART TR & JEREm Ehat, TRAILER, Tdkne MRLERIAL Trvhes &" |
conductive. gi J.fic&atﬁubsnlﬁgedi%\i&ﬁawd in any of the foregoing
¢l ai s, characterlsed 14, téﬁbsé£§igoqgosiaiﬁgh'fhléfgﬁfdl wherein the
5 significantly enlarged surface is achieved by having the
super-absorbent material in the form of a plurality of
discrete, substantially semi-spherical islets with a
diameter between 10 and 1000 u, preferably between 50 and
500 u, most preferably between about 100 and 200 u.

10 3. Substrate according to claim 1 or 2,
characterised in that the super-absorbent material is
obtainable by allowing suitable monomers to polymerize in
the presence of a catalyst in order to obtain a polymer
solution, adding a cross-linking agent to the polymer

15 solution to obtain a pasty composition, subsequently
epplying the composition on the substrate in the form of
the discrete, substantially semi-spherical islets with a
diameter between 10 and 1000 u, preferably between 50 and
500 u, most preferably between about 100 and 200 i, and

20 allowing the applied composition to dry and cross-link in |
order to obtain the substrate with the super-absorbent
material. '

4. Substrate as claimed in claim 1, 2 or 3,
wherein the significantly enlarged surface is achieved by

25 having the super-absorbent material in the form of a
foam.. , |

5. Substrate according to claim 1, 2 and 4,
wherein the super-absorbent material is obtainable by
allowing suitable monomers to polymerize in the presence

.30 of a catalyst in order to obtain a polymer solution,
adding a cross-linking agent to the polymer solution to
obtain a pasty composition, adding a foamlng agent to the
pasty composition, subsequently applying the composition
on the substrate and either during or after application

35 of the composition causing it to foam.
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on the substrate in the formof discrete, substantially sem -spherica

islets with a dianmeter of between 100 and 10 200 [err]. 10.
Substrate as clainmed in any of the foregoing . ¢laiuns,. characterized in
that i nstead of by polyneriza- tlonnghe pol yner, sblut+on i%s.prepared by
di ssolving an . already formed pol ymey tn water or,annaqueous-solvent 15

11, Subﬁt rate pr O?/I dedevwi Shbstphteahst %mimddsstnewaims 3sahat sgt ially
seni - spheric azsu - apsor ben a_di anet er

bet ween 100 gﬁﬁ*éﬁgsfég;?.ii that gﬁﬁzPagﬁgSF?3P85é§i8Pa¥h§ghFﬁ any of the
cl ai ns 1-11,comprthesaotherzaddihivaatchbsenuﬁromahgenhsnforachangﬂngs a 20
cross-1inke I ; , @O0} ] os

conbinatlondFﬁgrég§E¥L§E§ of k%gnkgﬁgogghk ésggFgﬁﬁe angk n@Le cl ai ns
1-12, Schthacadhesiaoni aft the stperoabseoxbentsmatexiailc tOn&he woven,
paper, film saba&aw taaenttsl o aafash&agek:h&- saéekh&ss&bbh%g conpound.

14. Substrate e cI characteri zed in
that the pas??gﬁﬁiﬁgS|P98H 2§FSP§£3 °9§°§B°9§¥B?nw€P@ﬂP° V&t ‘aqueous
soI?tioglofopre cross-17. Subsnkadfpaby&mauhhac&nlcaaamlﬁ ,and 0.1-5, .

refera r Ln :
R@thod fo¥ Eﬁf g?éﬁ?%équéggéfgaFge ?%%ﬁ& %Br %Pgﬁsghgbgpfhg of
super - abddy bviscosityi af, therpomposdtion arglbhwsng fort dpmstamceofaran t 0 be
ol ymeri zed hRrlgeRReopolyufdihafs 8" 2bibiRatiRAd Mebleiclo @ |

cross-linkin ent tarn conp05|t|on
subsequent |y 8. Substrate as claimed in clai 6,

characterised in that the agents for improving the

~ adhesion of the super-absorbent material to the substrate '

15 are chosen from polyamide (PA), polyethylene (PE),
ethylene vinyl acetate (EVA) or combinations thereof.

9. Substrate as claimed in claim 6,
charactcrisod in that the agents for softening the super-
absorbent material are plasticizers which co-polymerize

20 in the polymer. )

_ 10. Substrate as claimed in claims 3-9, wherein
the agents for causing the composition to foam after or
during application are chosen from Servo Amfolyt JA 140
™, Nekanil™ or combinations thereof.

25 11. Substrate as claimed in any of the claims
3-10, characteriszed in that the cross-linking agent
contains two functional groups which are capable after
thermal excitation of reacting in a short time with
carboxylate or carbonic acid functional groups.

30 12. Substrate as claimed in any of the claims
1-11, characterized in that the composition contains soot
.(carbon) to make the composition conductive.

13. Substrate as claimed in claims 3 and 5-12,
characteriszed in that instead of by polymerization the

35 polymer solution is prepared by dissolving an already

' fo:med polymer in water or an aqueous solvent.

14. Substrate as claimed in any of the claims

1-13, characteriszed in that the super-absorbent material
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épplying t he conpositioh on a substrate and allowi ng the appl i ed

conposition to dry in order to obtain the substrate with the

super - absorbent nmateri al - 16. Method as clained . in claiml5,
characterized in 40 that instead of by pglynérlzatlon the,polyne; sol ution
is . 2137 2, sbrépdEked by

di ssol vi ng aibaéreﬁduf-miﬁnddppbmsé epolyamﬂdeancammmusesmikent
17. Method as flalne ﬁtg] g rﬁ@ rater- ized in that the
conposi ti on PEL¥PRFi €8 ?oc? vafie

3r3°gy means of full surface
-coat i ng. 18. 15kt bubstrateaasedlaimedaim dhyoof1thecoradmser -

ized in thatyLhg copRozbtaoixed $RPEREE ERe! inetrbEh’ #hta apPYomeans of

|npregnat|ng t 05| Ion bl lers.
5 non-woven, paper, f£film, aluminum tape, fibre or

petrojelly-like £illing compound.
16. Substrate as claimed in any of the claims 3.
‘and 5-15, characterised in that the pasty composition
consists of 95-99.9% by weight of an aqueous solution of
10 pre-cross-linked poly(meth)acrylic acid and 0.1-5,
preferably 0.5-3% by weight of a oross-linking agent.
17. Method for manufacturing a substrate as
claimed in claims 1 and 2, comprising of allowing
~ suitable monomers to be polymerized in the presence of a '
15 catalyst, adding thereto a cross-linking agent in order
to obtain a basty composition, subsequently applying the
composition on a substrate in the form of discrete,
substahtially semi-spherical islets with a diameter
between 10 and 1000 x, preferably between 50 and 500 i,

. 20 most preferably between about 100 and. 200 i, and allowing
the applied composition to dry in order to obtain the
substrate with the super-absorbent material.

18. Method for manufacturing a substrate as
claimed in claims 1 and 3, comprising of allowing
25 suitable monomers to be polymerized in the presence of a
catalyst, adding thereto a cross-linking agent in order
to obtain a pasty composition, adding a foaming agent to
the pasty composition, subsequently applying the |
composition on the substrate and either during or after
30 application of the composition causing it to foam.
. 19. Method as claimed in claims 17 and 18,
characterised in that instead of by polymerization the
polymer solution is prepared by dissolving an already
formed polymer in water or an aqueous solvent.
35 20. Method as claimed in claim 17, character-
: 1sod in that the composition is applied to the substrate
by means of full surface coating. -
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iQ 19. Method as élainéd in claim15 or 16, character- ized in

that the conposition is applied to the substrate by means of screen
printing techniques. 20. Methad as clained in claimJ19,,
characterized in that in the screen.printing.technique use.Ls made of a

15 tenplate with a form size and distributjgn;of tne,ggen-‘az .+ ngs such

20 LY

.Ejhat the colrrpOSI tion la.amdtm tas tdlfaimed D Yt 117n, tdzltonfﬁ&a t 4
iscrete is alne cterize
in t hat %e% f" ot nt%'h'ft th :%Jaéq'q: qs“%f% eu&%ﬁa\?ﬁat t he
resulting i Meﬂﬂﬁﬂilﬂe% Y gséme Mte wm the

Met hod as cloynipkivl @en%%ﬁféz@ed in that the di arreter of

t he sem -spherical |slets between 10 and 1000 [err], preferably

bet ween 5 and 500 [erd?q-, mﬁ%taﬁar@fm W aladan kho shamaste®r 200
[err]. ized Ah tHAtIathd %m;swwﬁ We R wh 1 the Hiis s -

Dot €11 S e et et G T g ¢ CofO 1T 28
cross-1inking agent amm.|ﬁeﬁﬁbd(k§ndxximgattﬁ clckdini 12855 24.
corpri i ng SRR 3 Yk, A WIS print O £l ent and
subsequel® | masidisignade afhar ctemplateseith rklﬁu}'w.gesﬁzsirahdl f desired,
ot her 35 a@iéﬂx"ﬂﬁltion of the’ﬁ: e?k‘ﬁﬁ lﬁsl:lfd@'éﬁ’éi Rt oh hfsC| ai ms
1-14 for use, as sheath terral”in ca
applied to the s strate in the form of discrete islets.
24. Method as claimed in claim 23,
~ characterized in that the form of the template openlngs
15 is chosen such that the resulting islets are
substantially semi-spherical.
25. Method as claimed in claim 24,
characterised in that the diameter of the semi-spherical
. islets lies between 10 and 1000 u, preferably between 50
20 and 500 u, most preferably between about 100 and 200 u.
26. Substrate as claimed in any of the claims
1-16 for use as sheathing material in cables.
27. Substrate as claimed in any of the claims
1-16 for use in hygiene products such as baby napkins,
25 sanitary towels and incontinence products.
28. Substrate as claimed in any of the claims
1-16 for use in or as packagings and packaging materials.
o 29. Substrate as claimed in any of the claims
1-16 for use in agricultural substrates.
30 ~ 30. Cable provided with a sheathing material
which is formed from a substrate as claimed in any of the
‘claims 1-16.
31. Hygiene product, such as baby napkin,
sanitary towel and incontinence product, provided with a
35 substrate as claimed in any of the claims 1-16.
) 32. Hygiene products provided with absorption
means which are formed by or at least partly consist of a
substrate as claimed in any of the claims 1-16.
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'26. Substrate as claimed in any of the clains 1-14 for use in hygiene
products such as baby napkins, 40 sanitary towels and incontinence

sproduct s. WO 96/ 23024 L

PCT/ NL96/ 00039 27. Substrate-gs clained, it any of. . the clainms 1-14
for use in or as packagi ngs and packagi Tig. matefi al sssv-3se 5,287 Substrate

as clained in any of :ii'l.e Pﬂé&dﬁirﬁj Jnfl\te:jfa(lr ﬂﬁ%ﬂ 'lsagfdﬁlﬂd ‘Hf'or.s@@t rates.
5 29. .Cabl.e prqvi ded with a sheat hin teri.al V\_/(}I.Ch is forped from
BaThlY GPnghe laimed in |

a substrat e88% qf,a su As £ RNY BYi ene
product, sute addiay PaEicr widch aurqmdpz:idey\@ucmca isubssratdce product,
|

provi ded with a substyat 0 as .claine a the, ¢l ai ns L- 14. ‘
31. Hygi ene products %‘?o%@f‘%ﬁ%%ﬂbﬁrﬁt@?ﬁwgﬁ@ed i%h 3re formed by
or at |elstleast [pankilyicansifsting oflilsstsutistrate las khimedinyn @ny he
claims 1-14¢ the clais f_aﬂaagi ng material which is fornmed by or at
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15.l east partly consists of a substrate as clained in any of the claiws

15T 0T Whi Gh conprises such a subst rate. 33. Agricul tural
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