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[0001] The inventon relates o a foam slement of the type outlined in the introductory
part of claim 1. These days, foams are used or synployed in many areas of daily e In
many of these gpplications, the foams arg i contast with the body, usually separated by
only ane or more textile intermediate layers. Most of these foams are mads from
synithetic polymens such as polyursthane (PUY, polvstyrens (PS8}, synthetic rubbey, ele,
which in principle do not have an adequate waler absorption capacity. Particularly
during longer periods of confact with the body or when undedaking strenupus sxersise,
an unpleasant physical climate develops dus to the large amount of moisture that s not
absorbed. For mosi applications, therefore, i s necessary for hydrophilic properties o
be imparted to such bhams,

[0002] This can be achieved in a number of ways. One option, as described in patent
specification DE 188 30 526 A for sxample, is to render the foam structure of 8
polyurethane flexible foam hyﬁ%a;&hiiir;., This is done by reacting at least one polyisooy-
anate with at least one compound containing i least two bonds which react with
isncyanate in the presence of sulphonic acids containing one or more hydroxyl groups,
andfor their salls andiyr polvalkylene glycol ethers catalysed by monools. Such foams
are used for domestic spongss or hyglens articles.

{0031 Ancther option is described in patent specification DE 101 18 757 A1, based on
an opan-pared hydrophilic sliphatic polymsthans feam with an additional separats layer
rade from osliuloss fibres with a hydrogel embedded inil, sering 88 a storage means,

{00041 Paterd specification EP 0 7893 881 B1 or the Geovan transiation DE 895 10 853
12 disclose a method of praducing Rexible foams, for which superabsorber polymers
{S8AFg). also known as hydrogels, are used. The SAPs which ars ussd may be pre-
mixed with the prepalymer, which makes the method very simpls for the feam
manufacturer. Such SAPs may be selscted fram SARs grafted with starch or celluloss
using acrylonitrile, acrylic acid or sorylamide as an unsaturated monomer for example.



[0005] Patent speciiation WO 88/31555 A2 describes & foam with a cellular structure
and the foam alse containg superabsarber polymers (SAPs). In this instance, the 8AP
may be made from a synthatic polymer or sltematively from cellulose. The foam used in
this instance is infended to absorb moisture and fluids and retaing them i the foam

structure,

[0008] Patent spacification WO 20071135088 A1 discloses shos soles with water-
absarbing properties. In this instance, water-absorbing polymers are added prior to
foaming the plastic. Such waler-absorbing polymers are ususily made by polymerising
an agqueous monomer solution and then optionally crushing the hydrogel The water-
absorbing polymer and the dried hydrogel made from it is then prefarably ground and
screened once it has bean produced, and the particls size of the sorsened, dried
hydrogel is preferably smaller than 1000 um and preferably bigger than 10 um In
addition to the hydroge!, filler may also be added and mixed in before the foaming
provess, in which case the organic fillers which may be used include carbon black,
melamine, rusin and ceflulose fbres, polyamide, polvacrvionitnile, polyursthane or
polyester fibras based on the principle of aromatic andfor aliphatic dicarboxylic acid
estars and carbon fibres, for example. All of the substances are added {o the reaction
mbdurs separatsly from one another i order 1o produces the fosm element.

{00471 in terms of thelr properlies, foams known from the prior art are designed so that
they are able to store and retain the moisture they absoib for a long period of e The
absorbed moisturs and the absorbed water s not restorsd o the full inltis! state dus o
svaparation of the moisture to the amblent stimosphare untd after a period of 24 hours,
3% sxplained in WD 2007/135089 A1

[O008] This svaporation rate is much too glow for nonnsl spplications, such as inmat-
fresses, shoe insalas o vehicle seals, for example, which are used for several howrs a
day and thevefore have much lees than 34 hours in order o svaporate the absorbed
moistuce, in this contesd, ons might spesk of an equilibtium moisture and the moisture
value is that at which the foam is in equilibrium with the moisture containad in the ambi-
ent atmosphers



[0008] GB 1083474 discloses foams containing cellulose I with & good watsr absorg-
tion capacity, which are impragnated with regenerated wiluloss {(cellulose Hi}.

{00101 Accordingly, the underniyving objsctive of this invention is & propase a foam ele-
mant, which, in terms of s molsturs management, has 8 high capacity to absorb mois-
fure and then exhubits 8 high svaporation rate of the absorbed, storsd moisture. This
objective is schisved by the invention on the basis of the chargolerising fealures dafined
faet that not all the particles contained in the foam are complelely swrounded by i
thersby affering graster possibilities for contaat with the armbient conditions, both for the
uptake of moisture and for evaporation of the maisture. This parbguantity of particles
therefore resulls in 8 relatively rapid and high absorption capasity for the moisiure or
fluid to be absorbed, but the absorbed muoisture or fluld s evaporated o the ambient
atmosphere as rapidly as possible again from the state induced by use, thersby restor-
g the equilibrium moture. This results it rapid removal of the moisture making re-
nawed uss possible within a short tine,

{B011] The advantage of the charactarining featurss defined in claim 2 resides in the
fact that in spite of the particles incorporated in the foam, & compression hardness suit-
able for the intended purpose can be oblained. This means that depending on the in-
tended purpose of the foam slement, compression hardness values can bg pra-defined
but the user can still be gusrantesd oplimum moisture managemeant of the foam ele-
mant as a2 whole. Due o the high value of the temporary storage of molsture or walsy
which can be absorbed in the foam slement during use, the user can be guarantesd o
gxperience a pleasant and dry fsaling during use. Az & resull, the body does not come
into direct contact with the moisture,

(00121 The sdvantags gained as g result of the charactensing festures defined in claim
3 residas in the fact that again depending on the Inlended purposs of the foam sdement,
sufficient slasticity can still be achisved for different purpoges in spite of the added par
ficles constituting the hydrophitio substance, thersby imparting an associated support
offect for the user of the foam elemeant. Accordingly, it is possible 1o guarantes user



combort within predefined limits whilst simultaneously affording adeguate maoisture man-
agement,

[0013] The advantags gained as a resull of the charagtensing features defined in clatm
4 resides in the fact that due to the increase 1 the weight by volume or density in cone
junction with the particles added with a view to oblaining good moisture managsment,
sufficient elasticity values can also be oblained. As 3 resull, not only is # possible fo ob-
tain & very high capacily o sbsorb waler vapour and absorb moisture followsd by a

rapid rate of evaporation, the corresponding slasticity and the associated supporting
gffert for the user gan be comforiably adiusted accordingly.

[0U14] By adding cellulose to the foam structure, it is possible o oblain a suflicient sa-
pacity to absork moisture or fluld, and the absorbed moisture or fluld svapovates o the
ambizat atmosphere as rapidly as possible after use s that the squlibrium molsture i
restored. As & result, whilst baing comfortable to use, moeisture absorbed by the foam
slement svaporates rapidly. This being the case, sven sfter having absorbad a high
amount of meoisture, it can be used again even after a relatively short period of time and
a dried fosm slement is quickly raady for use agsin,

[0018] Also of advantage is anather embodiment defined in claim 8 becauss, depend-
g an the resultant foam structure of the foam, the fibrs length can be set 5o g5 to en-
sure optimum moisture ransport, to obiain both rapid sbsorption and rapid evaporstion
after uss.

[0018] An smbodiment defined in claim 8 is also of advaniage because i enables an
even finer distribution of the celluloss particles in the foam structure 1o be achisved, as

@ result of which the foam element can be easily adapted to sult diferent applications.

[0017] The smbodiment defined in claim 7 enables the pouring capaoty of the patticles
10 be improved. The speufic surface is incregsed dus o the surface structure, which is
areguiar and not completsly smsoth, which confributes o an outstanding adsorption
behaviow of the celliiose particles.

[0048] Anuther embodiment defined in claim 8 offers the possibility of using such parti-
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cles wathout plogging the fine onfices in the noezle plate. even when using so-called
GOy foaming.

{00181 As o result of the embodiment defined in claim 10, the sbeorption capacity and
syaporation capactty of the foam element can be sasily adjusted depending on the
added proportion of cellulose, thereby enabling # to be adapted {o different applications.

{00201 As a result of the embodiment defined in claim 11, the cellulose can bg added
and displaced during the manufacturing process at the same time as at lbast one other
additive, which means allowanoe has to be mads for ondy 2 single additive when mixing

it i 3 reaction somponent,

{00211 Also of advantage is another embodiment defined in clairm 12 becauss it en-
ables the use of particles which can be sasily made from natural materialks. This again
snables the absorption capacity and svaporation of moisture of the foam slement 1o be
adapted o sull & range of differant applications.

[0022] An embodiment defined in claim 13 is also of advantage because a natural ma-

terial can be used but | s sl poasible to prevent unpleasant ndours nevisrtheless

[0023] As a resull of the smbodiment defined in claim 14, the particles are additionally
encased in a coating withow impainng the capacily 1o absob and evaporate muoisture,
deterioration of the particles o be delayed or sven tutally preventad, especially in the
ragion of cut edges.

[00241 Based on another embodiment detined in claim 15 or 16, mutual adimixing of the
particles in one of the bage materials used o make the o s prevented, thereby en-
suting a uniform distribution of the particles inside the foam slement as a whols duwing
the foaming process. A virtuslly uniform distribution of particles through the entire cross-

gection of the foam slement to be produssd can be aohieved as & result,

{0251 As a result of the embodiment defined in claim 17, adding a naturs! madeds hag
a8 positive sffect on the usarwhen he comes info divest o indivset contact with the foam
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glement. The sdded maternal, which contains valuable substances, may also be used o
provide a healing, seothing or protective effect.

[Q028] As a resull of the ermbodiment defined in claim 18 the kam sloment may be
sanily adapied to 2 range of different spplications.

{00271 An embodiment defined in claim 18 is of advantage bacause the foam slement
obtained can be used in & range of different spplications,

[0028] Embedding the particlss inside the cell structure enables moisturs to be ab-
sorbad by the particles disposed in the peripherad region of the call walls and cell webs,
which maans that the space inside the osll walls and cell wabs i also ysed for moksline
managemeant, This means that absorbed moisturs can be directed from the particles
disposad in the peripheral ragion info the interior of the foarm structure. This further im-

proves absorption capacity and subssquent svaporation of the moisturs,

[0028] Based on anciher embodiment described in claim 20, even betlter transport of
the moisturg ingide the foam slement is gchievad.

{0030] Using the foam slemeant for a range of different spplications i also of advantage
bacause # improves wearing comiort during use and the subsequent drying time is also
significantly faster. This is of pardicular advantags in the case of different types of seals

the body.

{00311 To provide a clearsr understanding, the invardion will be sxplained in mors de-
fail below with reference o the appended drawings.

{0032] These we simplified diagrams Hlustrabing the Tollowing:

Fig. 1
a first graph lustrating moisture absorption between two pre-dadined climalss
based on differant samples and different sampling points;

Fig. 2



a second graph Hustrating the different moisture absorbing capacity of conven-
tional foam and foam displaced with celflulose particles;

a third graph Hustrating the differant moisture evaporation rates of conventional
foam and foam displaced with celiulose particles;
a bar graph tlustrating the absorption of water vapour by conventional plastic
foam and plastic am displaced with celivfose particles;

Fig. &
a simplified disgram on an enlarged scale Hlustrating & detsll of the foam slement
with its foam structurs;

Fig. 8
a simplifiad diagram on an enlarged scale lustrating another detat of 3 foam
structure of the foam slement;

Fig. 7-15
highly schamatic, simplified diagrams illustrating various ways inwhich the parth-
gleg can be incorporated in the foam and the coaling applied o i

[0033] Firstly. it should be pointad out that the same parts described in the different
embuodiments ara denoted by the same reference numbers and the same component
names and the disclosures made throughout the desoription can be fransposed in terms
of maaning to same parls bearing the same reference numbers or same component
natnes, Furthermore, the positions chosen for the purposes of the description, such as
top, bottom, side, efc., relate o the drawing specifically being descrbad and can be
transposed in terms of meaning o 8 now position when another position is baing de-
scribed. Individual features or combinations of features om the different embodiments
Hustrated and desoribed mway be construed as independent inventive solutions or solu-
tions propased by the invention in theilr own right.

[0034] Al the figures relating to ranges of values in the deseription should be construed
as meaning that they include any and all parkranges, in which case, for sxample, the
range of 1 to 10 should be understood as including alf part-ranges starting from the
fower limit of 1 to the upper imit of 10, Le. all partrangss stading with a lower imit of 1
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prmore and ending with an upper limtof 10 orless, ag 1017, 03208101580
140,

{00351 A more detailed explanation will firstly be given of the hydrophilic substance,
provided in the form of cellulose for example, incorporated i the plastic foam, in par-
ticular in the foam elemant made from it

[0038] Howsver, it would also be possible to add other hydrophilic substances. These
might be superabsorbers, for exampls, or alternatively particles made from a range of
different imber matenals. These matenials may have a particks sizs of lsss than 400
pm, i particles made from timber material are used, # s of advantage i they are coated
with a substancs which inhibits or prevents rotling. Anothar option would be to fully ime-
pragnate them. Independently of the abovs, however, Hwould also be possible to en-
case the particles of imber malerials with & plastic material by an extrusion process or
embed ther in it and then reduce them to the desired particle size by a chopping proc-
ess such as shredding or grinding,

[0037] The foam slement is therefore made from the plastic foam and the hydrophilic
aubstance incorporated in it The plastic foam may in tum be made up from an appro-
priate mixture of components which can be foamed with one another, preferably in liquid

form, in a manner which has long been known,

{0038] As already explained above, cellulose fibres are added in addition to the water
absorbing polymsr as an extra filler in palent specification WO 20077135 088 A1, These
are intended to enhance the mechanical properties of the foam ag necessary. in this
respeot, however, i has been found that adding fibrous additives makes it more difficult
to process the initial mixture to be foamad because its flow behaviour changes. For ex-
ample, fibrous cellulose particles mixed with tha polyol component in particular prior to
foaming would make it more viscous, which woudd make i rmore difficult or even totally
impossible (o mix with the other component, namely isotyanate, in the mstering head of
the foaming unit. It could alse maks it mors difficult to spread the reaction compound
through flow on the conveyor belt of the foaming unit



{0039] The fibrous cellulose parlicles might also have more of 3 tendenoy to adhere in

the convevor lines for the reaction mixturs, forming depusits.

{00401 Asx aresult, s only possible to add fibrous additives within certain limits. The

amall guantities of fibnus colluloss powder can be sxpecied to increase viscosity, s
pecially of the polyol component. Although it is possible tw process such mixturss in

pringiple, allowance has to be nads for the altersd viscoaity during procsssing.

{0041] Celiulose and vamns, fibres or powders made from i are usually obiained by
processing and grinding cellulose or slternativaly wood and/or annual plants, in a gen-

srally known manner.

[0042] Depending on the nature of the production process, powders of diffsrent quall-
fiss ars obifpined {purity, size, ate), What all thess powders hava in comman is a fibrous
structure because natural cellulose of any size has a marked tendency to form such
fibrous structures. Even MCC (microcrystalline cellulosel, which can be descrbed as
spherical, is still made up of orystalfline fibre pleces.

[0043] Depending on the microstructure, a distinction is made bebween different strue-
ture types of cellulose, in particutar callulose-l and cellulose-ll. These differences be-
tween these two structure types are described at length in the relevant reference litera-
ture and can also be seen using Xoay techoology,

{00441 A major par of cellulose powders consists of cefivlosse-l The production and
use of cellulose-l powders is protected by a largs number of patents. Also protected are
many technical detalls of the grinding process, for example. Cellulose-l powders are of
a fibrous naturs, which is not very conducive 1 a number of applications and can sven
he g hindrancs. For example, fibrous powders often lead o hooking of the fibres. They
are also associated with a fimited ability to flow frealy,

[0045] Cellulose powders with a base of callubose-ll are currently very difficult to find on
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the market. Such sellulose powders with this structure may be oblained either from a
solution (ususlly viscose) or by gringding cellulose-i products. Such & product might be
cellvphane, for exampls. Such fine powders with & grain size of von 10 ym and less san
also be obiaingd in very small quantitios only,

[0048] Spherical, non-fibnllar celivlose particles with 8 particle size in the rangs of be-
twaen Tum and 400 wm can be produced from a solution of non-dervatised ceflulose in
a mixture or organic substance and water. This particle size may also be used for sl the
othar added particles. This solution is cooled fres flowing to below its sefling tempeara-
ture and the solidified cellulose solution is then ground. The solvent is then washed out

and the ground particles dried, The subseguent grinding s usually done in g mill,

{00471 1t is of particular advantage i at least individugl ones of the following additives
are incorparaiad i the pre-prapared celluloss solution prior to cooling # and subse.
quently setting it This additive may be selected from the group comprising pigments,
stoichiometric titanium dioxide, bariun sulphate, ion exchangsys, polvethylens, podypro-
pylens, polyester, carbon black, zedlite, activated narbon, polymeric superabsorbers or
flame retardants. They are then simultansously incorporated in the celiulose particles
produced subsequently. They can be added af various points whilst produding the sols-
tion but in any case prior fo setting. In this respect, 1 % by weight to 200 % by weight of
additives may be inpurpurated, relative to the cefluluse guantity. It has besn found that
these additives are not removed during washing but remain in the cellulose particles
and also largely relain their function. i incorporating activated carbon, for example, it
will be found that its active surface, which can be measursd using the BET msthod for
sxamply, is also presswved intact in the finished pardicle. Not only the additives at the
surface of the calfuloss particles bul siso those in the interior are tkewise fully pre-
served. This may be regardad as particulardy beneficl because only small guantitiss of
additives have to be incorporsted in the pre-prepared cellulose solution

[0048] The advantage of this is that it is only the celiulose particles already containing
the funclional additives which have {0 be added o the reaction mixturs for produgcing the
foam element. Whereas in the past all the additives have been added separately and
sndividuslly to the reaction mixture, #is now only necessary to take account of tne type

10



of addith whan selting up the foaming process. This avoids any uncontroliable fluctua-
Hons with regard o the suitability of many of these differant additives.

{00491 As a resull of this approach, 8 cellidose powder s now oblaingd, which is made
up of particlss with & cellulose-ll structure. The celluloss powdsr has a particle size in a
range with 8 lower Bimit of 1 ym andd an upper imi of 400 um foe & msan particks size
x50 with 2 lower imit of 4 pm and an upper mit of 250 pm for a monomodal particle
size distribution, The cellulose powder or the particles have an spproximately sphenead
particle shape with an regular surface and & corystallinily in 2 rangs with a lower imit of
15 % and an upper limit of 48 %% based on the Raman mathod. The particles also have
a specific surface (N2-adsorblion, BET) with a lower mit of 0.3 m?g and an upper limit
of 8 tg for & bulk density with & lower limit of 250 g/t and an upper limit of 750 gi.

{00501 The cellulose-ll structure is produced by digsolving and re-pracipitating the cel
lulose, and the particles are different in particular from the particles mads from celiulose

without a dissclution step.

{00811 The particke size in the above-mentioned rangs with a lowse linut of 1 pmand an
upper imit of 400 o with a particle distribution characterised by a x50 valie with a
tower it of 4 iy, i padiicudar 50 pmy, and an upper it of 250 gmy, in particudar 100
i, is naturally affected by the opersting mote used for grinding during the milling
process. Howsver, this particle diglribution can be oblained parficulady sasily by adopt
ing the specific production mathod based on selling 2 free flowing cellloss solution and
due o the mechanica! properties imparied to the set celidose compound. Applying
shearing foroes to & set oediulose solution under the same grinding conditions would

rosull in different bud Sbrillous properties in particular,

[00521 The shape of the particles used s approximatsly spherical. Thess particles have
an axial ratio (Gd) within 2 lower limit of 0.8, in particular 1, and an upper Bmit of 5m in
paricular 2.5, They have an irregular surface but do not show up any fibre-like fraying
or fibrifs under the microscope. Thess ars absolutely not spheres with 3 smaooth sur-
face. Norwould such & shaps be particutarly suitable for the intended spplications,

[053] The bulk density of the cellidose powders degcribed hers, which ies between s
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fower Himit of 350 g and an upper it of 780 g4, s significantly higher than comparable
firitlar particles known from the prior art. The bulk density has significant sdvantages in
ez of procsesing besause it alse improves the compaginess of the described celiu-

lose powder and amongst uther things also results in better flow capacity, miscibility in g

(00841 In summary, € may be said that the rasultant particdes of callulose powdsr ars
able to flow more freely due to thelr sphericad structure and induce hardly siny changes
in viscosity due to thedr structure. Characterising the paglicles by means of the particle
sizing equipment widely used in the industry is also easier and more meaninghul due o
the spherical shape. The not completsly smooth and yregular surface structure results
in 2 bigger specific surface, which cuntributes o the incrsased, sulstanding sdsorplion

behaviowr of the powder

[00RS] Indapsndently of the above, however, # would also be possible to mix a pure
seffulose powder or particles of it with other celluloss particles, which also conlain ine
sarporated additives within a lower imit of 1 % by weight and an upper imit of 200 % by
weight by reference to the quantity of ceflulose. Individual ones of these additives may
also be sslected from the group comprising ploments, inorganic substances such as
ttanium oxide for sxample, in paricular below stoichiomatris fanium dioxide, barium
sulphate, ion exchangers, polysthylena, polypropylene, polyester, activated carbon,
polymarnn superabsorbers und Hames retardants,

[00586] Depending on the foaming method used to produce the foams, the spherical
cellulnse particles haye proved to be particularly practical compared with the known §i-
brous cellulose particles, sspecially in the case of GO, faming. CO; foaming may be
runt using the Novaflex-Cardio method or similar processes, for exampls, in which noz-
zle plates with particularly fine orifices are used. Coarse and fibrous pastivles would i
mediately block the nozzle orifices and lead fo other problems. For this reason, the high
degres of fineness of the spherical cellulose particles is of particular advantage for thig

specific foaming process.

[0057] The foam element and the approach fo producing the foam elemsnt proposed
by the invention will now be axplained in more detal with reference to a number of ex-
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amples. Thess should be construed as possible embodiments of the Invention but the
invention i in no way kmied to the scope of these examples.

{0058] The figures relating to moisiure 33 a % by weight relale fo the mass or weight of
the foam slement as a whole (plastic foam, cellulse particies and walsey or moisturs).

Example 1:

{00581 The foam element to be produced may be made from & plastic foam such as a
polyursthane flexible foam for example, and 8 whole rangs of different manufactuning
oplions and methads may be used. Such foams ususlly have an open-cell foam strue-
ture. This can be oblained using & "QFM" foaming machine made by the Hennecke
sompany and the foam is produced in & continusus provess by a high-prassure mater
ing process. All the necessary components are exactly metered under the control of 2
gomputer via controlled pumps and mikgd using the stirring principle. In this particular
case, one of thess components is polvol, which is displacad with the celluloss particles
desoribed above. Sings the oadlulose particles sre mixed with one reaction component,
pobyol, various adiustimanis have o be made o the formuls, such 83 the water, cala-
tysts, stabilisers and TD in order to largsly neutralise the sffect of the callulose powder

inoorporated for production purpeses and the subsequent physical valuss obtained.

[OU801 One possible fsam based on the invention was produssd with 7.5 % by weight
of spherical celiulose particles. Tuthis end, & spherical cellulose powdse was firstly proe
ducsd, which was then added o a reaction component of the foam o be producsd. In
terms of gquantity, the proportion of particles, In particular the oaliulose, by reference o
the total weight of the foam, b particidar the plastic feam, may be within a lower fimit of
0.1 % by waight, in particular § % by weight, and an upper imit of 38 % by weight, in
particubar 20 % by wsight,

Example 2 {comparative example):

{00611 To permit & comparison with example 1, 8 foam slement was made from a plas-
tic foarn, which was produced without adding celluloss powder oy celluloss particlss.
This might be standard foam, an HR-foam or a viscose foam. each made up by a known
formula and then foamed.
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(0082} The first nbjective was to ascerlain whether the cellulose padicles wers uni-
formiy distributed through all layers of the resultant foam slement in terms of height.
This was dong by detenmining a so-called equilibrium moisture bassad on the water up-
take of the foams ina standard climate at 20 °C and 55 % b and in another standards
ised climate at 23 °0 and 83 % rh. To this end, sample pleces of the same size wers
taken from the kam blocks made as specified in example 1 and example 2 af three dif-
ferent haights and the water uptake in the two standardised climates described above
waz measurad, In this respedt, 1.0 m reprassenis the top layse of the foam blogk, 0.5 m
the middie layer and 0.0 m the bottom layer of the foam from which the sample piecss
wers taken from the plastic foam displaced with cellulose particles. The total height of
maks a comparison.

Table 1;

Sample  Exltop Ex imddle FEx 1botom [Ex 2
e B 1 T | s T
Physical equilibrium mofsture ~ 46%  47%  45% 25%

{0063] As may be seen from thess figures, the foam displaced with cellulose particles
absorbs significantly more moisture than the celiulosedree foam, both in the standard
climate and in the other standardised climate with the physical equilibrivm moisturs.
ent points from which the sample pietes were taken {top, middle, bottom), enabling one
to conclude that there was a homogeneous distibution of the ceflulose particles in the

foam slament producssd.

specified in example 1 and example . 1 is clearly svident that the foam type made with
cellulose particles has comparable mechanical propediss to the foam thet was not dis-
placed with cellulose particles. This indicates problemedree processing of the reaction

coinponents, espedally i they incorpurate the spherics cellulose particles.
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{00881 The average waght by volurns or density of the foam elemant as & whob &
within 3 range with 8 lower imit of 30 kg/m® and an upper imit of 45 kg/m®.

[0067] Fig. 1 gives the foam molsture as 3 percentage for sample budies of the same
type but taken from different points of the tolal foam slement, as described above. The
foam moisture as a [%] is plotied on the ordinate. The proportion of addad csfiulose
powder or celluluse particles i1 this sxampls 8 10 % by weight and the cellulose parti-
gles are the spherical celiuiose particles describad above. These different individusi
samples with and without additive are plofted on the abscissa

{D06Y] The measurement points for the foam mpisture of the individual samples shown
as circles reprasent the imtiad valus and the mesasuraments showrt as squares are for
the sames sample but after one day of moisture uptake. The lower inllial values were
determined for the standard climate described above and the other valua shown for the
same sample reprasents moslure uptaks in the other standardined climate affer 24
hours at 23°C and 83 % rho. The abbreviation th stands for relative humidity or aw
humidity and is given as a %

{068] Fig. & plots molsture uplake ovey a pariad of 48 hours, the values for time (4
heing plotted on the abscisss in [H]. The initial state of the sample body is agsin that of
the standard climate of 20 °C and 58 % rh defined sbove. The other standardised ol
mate ot 23 70 and 83 % b iy indended to represent a cimate basad on use o bady
chimate to enable the period during which the foam moisiure incrsased as a % by wedght
fry be determined. The valuss for foam muoistire are plotied on the ordinate as 8 %]

JRO70T A first graph line 1 with msasuwremant points shown as circles reprasents 8 foam
slement with o pro-definsd sample size bazsed on example 2 with no added cellulose

particles or celluloge powder,

[0071] Ancther graph ling 2 with measursmment poinds shown as squares raprasents the
foarm muoisture of a foam slement to which 7.5 % by weight of cellulose particles or cel
ulose powder were added. The celiulose particles are again the sphevical cellulose pars
ticles described above
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[0072] The graph plotting the moisture uptaks ovar 48 hours shows that the physical
aquilibrium monsture of the foam in the “body dimate’ Is reached after only a short time
From this, it can be assumad that the foam displaced with celiulose particles s abls to
absorb fwo times more moistise i 3 hours than a foam dased on axampia 2 with no
added vellilose parlicles.

{00731 The measursment valuss for the moisture uptake ware oblained by storing the
foam pieces with a volurme of ca. 10 ae® In a dessicator with a set air humidity {using
saturatad KNO; solution and 83 % rh), having previously deisd the samplas. The sam.
ples ware removed from the dessicstor alter defined times and the weight intrease
{=water uptaka} measured. The fluctustions in the moisture uptaks can be explained by
the handling of the samples and a slight lack of homogenaily in the samples.

{00741 Fig. 3 Hlustrates the drying behaviour of a foam alament with added cellulose
particles based on example 1 compared with a foam based on sxample 2 with no such
oatiulose padicles. For comparison purposes, the two sampls pleces wers firstly condic
fioned i the “body climate” for Ee:% hours. This was again at 23 °C with a relative humid-
ity of 93 %. The values &y foam moisture are plotted on the ordinate as a %] and the
timae ) i fiin] is plotted on the sbecissa. The specified 5% values for foam moishure ae
percerdages by waight relative to the mass o weight of the total foam slaments {plastic

foam, cellutose particles and water or moisture).

based on exampls 2 with no added collulose perlicles plofling & corresponding graph
fine 3 representing the decreass in moistige. The measwrement paints shown as
squares were determined for the foam slement with added collitlose particles. Another
corrasponding graph fine 4 likewiss shows evidence of a rapid evaporation of the mois-
ture, The proportion of celfulose partinles was again 7.5 % by weight,

{8076] i iz clear that the squilibrium moisture of § % & already restored after ca. 10
minutas, This is considerably faster than is the case with 8 foam known from the priny
art which requirss sevaral bows I 3 comparable quantity of walsr o svaporate.



{00771 Whan the foam slement displaced with the celluloss particlss based on the orys-
tal modification of cellulose-l was conditioned in the “body climate” for 3 period of 34
hours and then exposad to the “stendard climate’”, ¥ imtially sbsorbed & moisture con-
tent of more than § % by weight and the moisture sontent was reduced by at lsast (2)
% within & period of 2 min after being introduced into the “standard climata”,

{00781 From the two graphs shown in Figs. 2 and 3, it may be seen that the foam ele-
ment displaced with particles, in particular those of celluloss, has a capacity of more
midity of 83 % and is therefore higher than the value of the foam element with no added
particles. .

[00791 In this respect, i would also be possible to add sdditives to the base misteral or
matenals used to maks the plastic foam i order to increase the ability of the plastic
foam Heelf {0 absorh mvisture, even without the particles. This additive is usually addsd
o or admixed with the polyol component prior o foaming. Howsver, the disadvantage of
this is that the elasticity of the resultant plastic foam drops and is lower than that of the
same plastic foam praduced without the addiive. In order 10 ncrease the elasticity of
the plastic foam, e weight by volume must be increased, thereby increasing the slastic
ity sgain. The weight by volums or density should be selectad so that it is greater than
45 kgim®. The same applies to plastic foams with added particles, sven # no additives
wars added o the base matedals used fo make the plastic foam with a view {0 increas-
ing moisture absorplion capacity.

{0080] For example, with 3 plastic foam with nu added hydrophilic substance, 8 mois-
ture absorption capacity of more than 2.8 % by weight can be obtained in the "body ¢li-
mate” of 23 °C and 93 % relative humidity.

[0081] Fig. 4 is a bar graph plotting the absorption of water vapour “FI” based on
Hohanstain in {g/m®] and these values are plotied on the ordinate. The “FI" value fur a
materal is a measurament indicating s capacity to absorb water vapour. The Fi value

is determined by ascertaining the weight of the sample at the start of measuring and at
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the end of measwring and the diffsrence in weight represents the water vapouwr ab-

suehed over a shorl pavind.

[0082] The period during which the watsr vapour was absorbed from the standard of-
mate of 20 °C and 55 % r.h. defined sbove and in the standardized climate of 23 °C and
23 % rh also defined sbove (application climate and bady olimats) for the two meas-
urament values oblained was 3 (fhres) hours, The sampls bodiss were of foam type '8
described above, A first graph bar & plots foam typs "B withawt added celiulose or osl-
fuilose particles. The measured value In this case was approximately 4 8 g/m®. The foam
body displaced with cellulose, on the other hand, showed a higher value of ca 104
gfm® and this is plottad on another graph bar 8. This other value s thersfare higher than

& vatue of b g/ based on Hohenstein,

{0083] Figs. b and & flustrste a detad of the foam, in particular the plastic foam, forming
the foam element ¥ on a larger scale in which several cells 8 are schematically Hlus-
trated on a simpiified basis. By cell 8 is moant 3 small cavily in the foam struclre,
which is pattially andior complstely surroundsd by cell walls 8 sinddfor osll webs 10, i the
cell walls 8 are continuous and surround the cavity forming the cell 8 complsdely, it may
be said that the foam structure is one basaed on closed cells. . on the other hand, the
coll walls 8 or cell wabs 10 ars only partial ones, it may be said that the foam strugturs

o one gnother.

[a084d] As also Hustrated on & simphified basiy, the parlivdes 11 desciibed ghove am
digposed or embsddad in the foam, b particular the plastic foam of the foam slement 7.
it may be that only a partial guantity of the particles 11 & parlially smbedded i the plas-
tic foam of the foam slement 7. This means that these partiad quantities of particles 11
are only partially dispossed iside the plaglic foam and they protiude out from the cedl
wall @ or cell weh 10 in the diraction lowards the oall 8 forming the cavity. Partregions
of the particles 11 are ambedded in the plastic foam. Another partial quantity of particles
11 rmay be fully embadded in the cell structure of the plastic foam, however, and arg
thus completsly surmaunded by i

[0U85] As dlustrated in & simplified format in the top lefthand part of Fig. 8, the plastic
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structure of the plastic fvam s provided with an additional coaling 12 orhas one on ils
surface on one of the cell walls 8 or one of the cell webs 10, This cuating 12 may be
spplied by an immersion or impregnating tank but also by some other coaling process.
This coating 12 shoukd have a high peameability to moisture and the pardiclss 11 may
alss be contained in the fuid used for the onating 12, This may be achievad by admixe
ing and thuzs displacing the partticles 11 with the costing 12 in the liguid siate and the
particles are held or bonded by means of the coating 12 in the form of an adhesion
progess during the drving process,

[0088] Indspendantly of the above, however, i wauld also be possible for at lsast some
of the particlss 11 but ususlly all of the particles 11 1o be provided with another separate

coating, which also has & bigh parmesability ke moisture or water vapmy,

{00871 independently of the above however, and 35 may be ssen from the detail Hus-
trated i Fig. 8, twould also be possible Tor none of the particles 11 described sbove o
be disposad i the cell wall & or cell web 10, and instead the particles 11 are contained
exclusivaly in the schematically indicated sosting 13, wheve they ams held fixed in order
to provids the desrad sheorption of mossture. The individual partickes 11 may in tum ke
mads from the different materials deseribed above, and it would also be possible to uge
any combination of individual particles 11, These varlous combinations of different parti-
cles 11 would also be possible in terms of the disposition of the padicles 11 onor inthe

sl walls 8 or cell wabs 14,

(0088} Figs. ¥ to 18 provide a simplified Hustration of the foam element 7, and the coats
ing 12 desoribed abiove may be applied fo ot loast some regions of s surface 13, For
the sake of simplicity and with a view to ensuring that the diagrams are cleay, the cell
walls 8 and cell webs 9 have been omitied and the foam element ¥ as well as the coat
ing 12 ans each shown as g block ot an exaggeraled scale. The intention is to provide a

clearer Hlustration of the possible ways of arranging the padicles 11 in gr on the foam
stement ¥ andfor inor on the ooating 12

[0089] Fig. 7 shows the foam element 7 with the particles 11 deswibed abovs incorpo-
rated i it a proportion or a partial quantity of the particles 11 being disposed com.
pledely inside the foam whilst another prapartion or partial quantity of the particles 11 s
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disposed sxdending out from the surface 13 of the foam matenal of the foam element 7.
in this respeact, 8 propodion or padial quantity of the {otal particles 11 is disposed in the
region of the surface 13 so that they protrude from the surface 13, whilst & partregion
or parbportion of these particles 11 is still smbeddad in he foam and is thus relainad by
it and secured. By a proportion or partial quantity of particles 11 is meant a spesific
quantity 1 terms of amount or depending on the number of pleces. The parkragion or
parb-porfion of the particde 11 refers v 8 specified size of an individusl padicle 11 based

an walums.

[0080] Fig. 8 Hlustrates snother foam elemant 7 which & provided with the coating 12
desoribed above. The particlss 11 are all fully smbedded in the foam slement 7 and in
this instance there sre no particles 11 protruding out from the swiace 13 of the foam
matarial of the foam element 7. The coating 12 18 in turn tikewise displaced with parti-
gles 11 amnd in this instance all the partinles 11 protrude out from a surface 14 of the
gion of the strfacs 4 of the coating 12 and protiude oul from o 8 greater or lessar
gxtent ~ depending on how deeply they are embedded - and are retaingd by the coaling
1 because a partportion of therm still extsnds through ths coating 12

[G091] Fig. 9 Hlustrates another foam slement 7 which is in tum provided with a coating
12 in at lsast the region of one of #s surfacss 130 In this inslance, some of the particles
11 are also completely embeddad in the fogm and 8 propotlion or partgusntity of parll-
clas 11 also profrudes out from the surface 13 of the foam. Tha particlss 11 In the coatk
ing 12 are off disposed sxolusiesty in the region of the surfacs 14 in this instance and
protrude out from # {0 2 greater of lesser degrae i at least certain ragions, depending
oy how deeply they are embeddad, Ax illustrated, 3 particke 11 in the condadt reglon be-
twaen the coating 12 and the foam of the foam slement 7 may extend from the foam
and through the coating 12 becauss a partis] quantity of particles 11 is disposed pro-

[6082] The particles 11 w1 the foam Hlustrated in Fig. 10 are disposad in the same man-
ner ag described in connection with Fig. 8. A partial quantity of padicles 11 is therefore
totally embedded in the foam of the feam element 7 and a partial quantity of particles 11
is In o disposed prodruding out from the surface 13 of the foam. The particles 11 of
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the coating 12 1 this instance are disposed complatsly inside the coaling 13 As Hlus-
trated in the case of one particle 11, i protrudes out from the surfacs 13 of the foam 7
acrass the surface 13 and thus alzo exisnds through the coating 12 oncs it has been
appled.

[0083] In the cage of the foam element 7 Hustrated in Fig. 11, all the parlicles 11 are
disposed completaly inside the foam used o make the foam element 7. The parlicles 11
disposed in the costing 12 ars made up of a partial guantity which is disposed com-
pletely inside the cogting 1€ and anothey partial quantity protruding sut from the sudans
14,

[0084] In the embodiment of the foam element 7 lustrated in Fig. 12, the pasticles 11
are fully embadded in the Toam and a partial quantity in lum profrudes out from the sue
face 13 of the foam. Again, the coaling 14 contains a parial quantity of particles 11
which arg disposad campletsly inside the cogting 12, Another partial quantity of parti-
cles 11 protrudes out from the surface 14 and a part-portion of the particles 11 is e
bedded i the coaling 12

{00881 In the cose of the embodiment Hustrated i Fig. 13, the particles 11 are dis-
posead in the foam so that they protrude sxclusively out from certain regions of the sur
face 13 and a partportion of these parlicles 11 is embedded i the foam. The particles
11 containgd in the coating 12 are all complelsly embadded in . As Hustrated by just
one particle 11, i may protrude out from the surface 13 of the foam into the coating 12

{30861 In the smbodiment Hlustistad in Fig. 14, the foam does not contain sny of the
particles 11 described above. The coating 12, on the other hand, condaing both = partial
quantity of particles 11 which are disposed completely inside the coating 12 and another
partial guantity which protrudes oul from the suwiface 14,

[0O87] Finally, in the case of the embodiment Hlustrated in Fig. 15, the particles 11 are
contained i the foam exclusively protruding out from the sutfsce 13 and s part-portion
of these particles 11 is disposed in the foam. There are no particles 11 fully embedded
i the foam i this instance. The coating 13 containg both 8 partial quantity of particles

11 fully embedded in the coating 12 and another partisd guantity of partinles 1Y protruds



ing out from the surface 14 1o 3 greater or lesser degrae, depending on how deeply they
are smbeddsd. In the contact region between the foam and the coating 12, patticles 11
are Hlustrated which protrude out from the surfacs 13 of the foam of the foam slement 7
ard which thus extend through the coating 12,

{00981 The foam slement s made from a plastic foam, and a PU foam was used as the
praferred foam. Az explained above in cormaction with the individual diagrams, the
molsitre uptake was determined starting from a so-called squilibrium moisture repre-
senting & “standard climate” at 20°C with a relative humidity of 55 %. In ordar o simu-
tate usage, ancther standardised climate was defined at 23°C with a relative humidity of
83 % This other standardised climats & inlended to represant the moistire absorbed
caftuloss ncorporatad in the foam elemant i intended 1o disperse moisture absorbed
during use over g perod within 3 range with 2 lowse limit of 1 howr and an upper limit of
18 hours again after use and thus restore the entire foam elemant to the equilibrium
moisture by reference to the ambient atmosphers. This mesns that the stored moisture
evaporates from the cellilose very rapidly after use, being emitted to the ambient at-

mosphere and thus deying the foam slement.

000891 As mentioned shove, an equilibrium moisture can be said to exist when the
foam element has been exposed to one of the ambient atmospheres described abovs to
the dagres that the moisturs value of the foam elemant foam molsture) is in squilibrium
with the value of the moisture contained in the ambient atmmosphere. On maching the
sguilibrium moisture lovel, there is no longer any exchange of moisture between the
foam slement and the ambient atmosphare around the foam element.

{0100] The test methods described above can be run in such & way that the foam el
ment ts exposed to the first ambient atmosphare with the first climste based on the pre-
defined temperative and relative air humidity, for sxample 20°C and 55 % rh. undil the

gauitibrium modsture is reached in this ambient atmosphere, after which the same foam
slement is exposad to a second, changed or different ambient atmosphere which is dif-
ferant from the first ambient atmosphera. This second ambient atmosphere has & seo-

ond climate with a higher temperature andior higher melative sir humidity than the first

shimate, for example 23 °C and 93 % r.h.. As a result, the value of the foam moistura
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norsases and the moisture is sbsorbed by the cellulone incorporated in the feam, The
same foam slement is then sxposad to the first ambient stmosphere again, and after
the period of betwaen 1 hour and 18 hours specified above, the hiliad valus of the foam
maoishure corresponding 1o the squilibrium moisture based on the first ambient aimos-
phere is restored. Within this period, therefore, the moisture absorbed by the caliuloss
from the ssoond ambisnt almosphers & evaporated (o the ambient atrmosphare and
reduced as a resull

[0101] The lower value of 1 howr specified here will depand on the quantity of liquid or
moisture absurbad but may also be significantly lower, In which cage Hmay be just a
fow minutes.

[0102] Indepsndently of the sphavical cefluloze particles desuribed above, i s also
possible 1o use celldnse in the form of cut fibres with a fibre langth of within a lowsy fimit
of 0.1 mm and an uppet imit of 8 mm. Howswver, & would ikewise be possible (o use
celiulose in the form of ground fibres with & pardicle size within g lower imit of 50 pm
ard an upper mit of 0.5 mim.

[0103] Depending on the application, the foam b be prodused will have ditferent foam
properties and these are characterised by 8 range of different physical propertiss. For
sxample, the density may fall within a lowsr fimut of 14 kg/m?® and an upper limit of 100
ka/m®. The compression hardness at40 % compression may be within a lowsr imit of
1.0 kPa, proferably 2.8 kPa, and an upper limit of 10.0 kPs, preferably 3.6 kPa. The
elasticty as measursd by the ball drop test may have a value with g lowarimt of § %
and an uppser Himit of 70 %. Howsver, this range of values may also fall betweaen a lfower
firnit of 28 %, preferably 35 %, and an upper it of 80%, preferably S0%. This test
method is carted out n accordance with standard EN 18O 8307 and the rebound fxséé.ght

and associated reverse paraliel elastioclty are determined.

(01041 i the foam slement produced {8 made from g polyurethane foam, in padicular a
flexible foam, it may be produced wilh both a base of T{H and 3 base of ML However,
it would also be possible o use other foams such as polyethylene foam, polystrane
foam, polyearbonats foam, FVC foam, polyimide foam, silicone foam, PMMA {poly-
methylmethacrylate) foam, rubber foam, which form a foam stiuctine in which the nellu-
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fose can be embedded. Depanding on the foam material selected, it may be said that
the foam s a plastic foam or alternativaly a foam rubber, s.g. fatex foam. The high mols-
tire uptake will then depend on the raw material system and the method used o pro-
ducs the foam bacause the reversible capacity 1 absorb moisturs is oblained by oo
porating or embedding the cellulose. It i preferable fo use foam types with open pores,
which snable gn unhindered axchangs of air with the ambient almospheare, ] s also
sgsential to answe that the celludoss is distributed uniformnly in the foam structure, ag
described above in connection with the tests. In the absenoe of a foam structure with

apen pores, this can be achieved by known treatments & impart open cells.

{Q108] If polvol is used as an initisl materiad for one of the reaction companenis, the
celiulose can be added to i prior to foaming. The cellulose may be added by stitting itin
ot dispersing # using mathods Kiown iy the industry. The polyol used is the one needed
for the corresponding foam type and s added In the requisite quantity specified in the
formula. However, the moisture content of the cellulose parlicles must be faken inlo so-
count when setting up the formula.

[0108] As explained above, the partickes T are prefecably introduced into and dis-
placed with the componenis making up the plastic foam prior to the foaming process. In
order to obtain a uniform digtribution within the usually liquid base material, it iz of ad-
vantage if the differance batwean the weight by volume or density of the particles 11
and ths inttial matenal used {o make the plastis foam, for example polyol, is within a
range of £ 10 %, preferably £-0.5 % o 3.0 %. | iz of particular sdvantags if the parti-
cles 11 and the initisl matenal used o make the plastic foam, Tor axample polvol, re-
spectively have a volume by weight or density which is spproximalely the same. Thig
will pravent any unintentional sinking and sasure that a uniform distibution of particles

11 is oblained within the plastic foam to be produced.

[0107] Forreasons of quslity, there are curmantly plans lo opt for 8 density of 45 kgh?®
and higher for matiresses.

[0108] The polyol is added to the mizing container by means of metering pumps at a
metsred quantity of 60 kg/min to 150 kg/min and at a temperature of between 187 C and

o~

30" C. The specified quantity of polyol must be adhsred o sxactly so that the particles
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11 to be sxdmited, n pardicular the celluloss, can be sddad in a defined mixing ratio. The
mixiire ratio of polvol to particles 11 is & parts + 1 part v & parts + 1 pardt. The partickss
11 s fad in with a slow running, sarthad scorew conveyor because the entire mixing
arey s in an envitonmant protected against explosion. & mixturs of particles 11, iIn par

tinudar the cellulose powdse, with air will result in explosive dust in a spacific mking a-

tics,

{01081 The quantily of particles 11, such as the cellulose powdsy, is added to the polyal
at 3 set rate of 3 kgimin to 8 kyfmin to snsure that a continuous distribution of the dis-
solver in the drum region resulls it an auglomerate-free dispersion. The finished disper-
sion is mixed for 8 perind of betwesn 10 minutes and 20 minutes, To oblain oplimurn
puchsation, the dispersion s de-gassed wath 8 vasuwm of 0.8 bar for g period of 3 mun-
uytes. An adverse gas charge in the mixture would otherwise lead to problems during
foam production,

{0110] Another crucial factor is the tms st which processing takes place onge the dis-
parsion has been formad. Frocassing must take place within & period of ane and thres
hours, i processing does not take place within this period, the density { kgfte® ) of the
foam 1o be producad may not cordorm to the required value and will therefore exhibit
pronounced variances. The matenal heated by the mixing process is brought back o g
processing emperature of between 20°C and 28°C sgain. From this point en, the pulyal
- pasticle disparsion is ready for processing in the Raming machine.

[3111] When setling up the production formuda for the feam o be prodused, account
still has to be tgken of the current weather conditions, such as alr pressues and relative
air humidity. Allowange must also be made for the moisiure in the prepared calluloss
powder when caloulating the components. The lemperatues of the raw material must
also be taken into account & the appropriale creme sone of the miture {0 be foamed.
“Underfoaming” will lead to defects in the interior of the block. This can be prevented by
aftering the quantity of amine added.

[0112] The nature of the open porss can be reguisted by adiusting the tin catalyst,
thereby enabling tear-free blocks to be produced. A foan of optimum quality can be ob-
tained in this manner,
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[0113] A varation in the mixing chamber pressure of betwaen 1.1 barand 1.8 bar
causes 8 change in pore size in order fo produse the desired foam struaturs.

[0114] Another impuortant factor for an ideal foaming proocsss s the speed of the con-
vevor balt in cumbination with the quantity sjected. For example, the feed rate is be-
twean & m/min and & m/min for an glected quantity of between 80 kg/min and 150
kgimin.

[01158] I sddition to producing blocks of an oplimum reclangutar shape, the
"Planiblock” system also produces a uniform distribution of hardness, density and part-
cles 11, in particular the celludose, through the cross-section or volume of the enlirg

foam block.

{01181 The blocks are cured and nooled in storage premises protected from the
weathsar in his respest, fong sooling tmes of at least twenty hours result in the begt

gualities.

[0117] Thass raw blocks with the padicles 11 inowrporated in them are then deg-
patched to storage for further processing. The pardicles 11 contained in the foam do oot
affect subsequent processing of the foam in any way.

[0148] The foam s preferably ot on various machines with crcumfarentially sodending
belt msasunng systems. in addition & making simple straight cuts on henzontal cutter
machines and vertical cutter machines, i is also posaibde to cut e complicated
shapes in two and three-dimansional directions on ONG atomatic coplers and ms-

chines for culting special shapas.,

{01181 tmay also be of advaniage # alos vera s added to the foam, in particular the
plastic foarmn andior partickes 11 andl/or coating 18 as an ingrediant or active ingredient.
This may be done by adding i o or admizing it with and thus displacing one of the base
or initiad materals used to make the foam, in particular the plastic foam andfor the park-
cles 11 andfor the costing 12 for the manufacluring process. lrespective of the shove,
however, # would also be possibde o add gloe vera as an ingredient or aolive ingredient

27



o the foam, in partictiar the plastic foam, andioe padicles 11 sndior coating 12 after
wards using a vanous range of known methods. Thase might include 8 spraying prog-

S5% 0f an mmersion process in an inwmeraion tank, for example.

{01201 The foam slemant may be used to make ndividual foam plastic produds, i par
ticular of plastic, and the products may be ssdscted from the group compriging mat-
fresses, saals or zeat parts for vehickes such as caus, rains, ams, aireraft, camping
furniture, cladding parts for motor vehicles such as donr claddings, wof coverings, lug-
gags compartment cladding, sngine compartment cladding, shoe sules and other parts
of shoes such as shos insoles, cushioning for belts, cushioning fur helmets, fumiture

padding, pillows and cushions, padding for medieal dressings.

[0121] The embodiments llustrated as sxamples represent possible varkants of the
foam slemant with a hydrophitic substance in the form of celluloss incorporated in the
plastic foam, and it should be pointed sut at this stage that the wmvsntion & not speafe
cally imited to the variants specifically Hlustrated, and instead the individual variants
may be used in differant combinations with one another and these possible variations lie
within the reach of the person skifled in this techaical field given the disclosed technieal
feaching. Accordingly, ol conesivable varants which can be obilained by combining in-
dividual details of the variants describad and Mustrated are possible and fall within the
scope of the invention,

{01221 The olysctive underlying the independant invenlive solutions may be found in
the desoriplion,
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List of refersnce numbers

1 Graph ling

2 Graph lins

3 Graph ing

4 Graph line

8 Giraph bar

8 Graph bar

b Foam slement
& Cell

g Gl wall

10 Gl wab
i Particle
12 Cosaling
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5

'y

follomerve, hogy & cellulds vagolt sealakbdl van

oo

o

Seabadabnd igtnyvpontok

Habanyag slam {7} hobanyaghdl & lvgelibb egy hidrolil anyaghdt e
résrecekakbal {111, & résveoshéket (11} tarlalmazd hebonyeg shem ()

reverzibilis f}&mw% Safelvevd képosstoue! rendelkesik &8 o réseacshek
{11} gy résee §§~:§§ art e van dgyasva 8 habanyagbs &s o rdszacskek (1)
egy towdbbi része & habanvag feltleln (18) mint oeliatalakon {8) wagy

¥

callasdvokon {3\ Kiglloan van slrendesve, azzal jollemezve, hogy 8

3
4
részacskék {11 oollultebdl  vannak Kalakitve &8 g celulded

kristdhymodosulat strukita Hpushs! vannek kivdlaseiva,

A 1 ipdowpont szanindt habanyag shen (7 azesd jellemesve, hogy 40%
o8 benyormdst mélvedgndl 3 részecskéket (11} tartalmead hebanyag slem
{7} Osszervomast kemdnysdgének alsd hatira 1 kPa, aldnydsen 2.5 ¥Pa,
&5 Teled haldra 10 kPa, oltnylsen 3,5 kPa

Azl ovagy 2. igénypont seerinil habanyeg slem T}, azzal pllemezve, hogy
a roszecakdket {11} torlaimazd hebanvey dlem (F) EN 180 8307 szerind

golydeitést rugsimassdndnak o algd hatdrs 5% s felsd hatdeg 70%.

& 130 kodavponiok bamalyike searintl habanvag slem (7L sl

isllomerve, hogy » rdaveoskéhal (11} tadaimazd hebanyag tériagay

tomege, Helve slitiiadge nagyobly, mint 48 Kafm?,

& 14 igdnypontok birvelvike sternt haobanyag shen )

2

sxdthosarak alsd hatdes 800 i Sy folsd hatdra S



g

23
B

&

N

& L8 igdovponiok barmelike seedinll hebangag elen (7 aesdd

jellamesve, hogy & collully vagoll St sealakbol van Kislaiva, amslyek

rodszacskenagysAganak sl holdra 50 wm &x folad hatdrs 0.5 mm,

A a4 igdnypontok bivmelvike szernll habsnyag elem {7} sxadd
jollemesve,  hogy 8 cefluldz megkdzeiitdsn obmb alakd
i 8 :

coluldarssrsoskaiba van kiakskiva,

A& 7. igenvoont szednh hebanysg shen () seeal jellemezve, hogy 8

soliuidzrdssooskak résrscskenagysdganak alsd hatdra 1 pm ds felsd
hadora 400 pm

AT vagy B igenyoont szerint habisnyag slem (7)), aseal jellomasve, hogy
g oeluldonrecskeknek 1 wreas ARG hatdrh &8 Q00 s foled hatam

fartomdnyba &80 rasEn

van x50 Kizepes
réazecshanagyedgndl, 4 pmees, ki f«m:ss\ on 80 piveas alsd halarg és 258G
uirees, kiibngsen 100 pees felsd heldnd domanyba esd

e

réarecekanagyedga van monotnodals résmaoskenagysig slossldsnal

A 18 pdnyponiok bimoelvike szerinll habanyeg wlem (7}, szedd
jellvmerve, hogy & cellulbzngk a habanyag toljes imegshsr viszonyitolt
részaranyanak alsd hatden 01 KmegTera, kilonosen § Wmag Yo & falsd

hatars 25 mea¥era, RUOnDsen 30 Himegthora van megvilassiva,
ke ¥

A 110 igtoyponiok bdmmelvike szenntl hebanyag slem () aeead
jellomerve, hogy & cefiilds & xOvotkexd  csoporihd!  MvdlssstoR
sdalékanvagot tarlalmas plgrsnisk, sservetien aagag&& mint & Hanoxid,
sritchiomettial alatl Hidnodd, hinumssulial  lonosendldk,  polistilés,
ooliprogiien, poldsster, koam, zeolitek, akilv szon. polimer szupss

abszorber &8 Bngvedd anvag.
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oy
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A sl igénvooniol bdmvelvke scorintt habanveg stem ) azawl

jellomerve, hogy & rdazecskek (11 fantvagokba! vannak kdpesve 88 8

//

sasraoskenagyedy kissbh, nind SO0 po

3

A& 12, lpdnypont szerindl habanyag glem (7 aenl jsllomonve, hogy 8

238

faanvagokbdl Bl rdzecskdl (11) korhadds patld anyvaggal vannak
bevanva, sldapisen szzal dllatea,

Ar slizd igdnypontok bamelyibe sternll habanyeg slem (7)), seed
jolisvezve, hogy 8 részeoskék {11) bevonattal vannak slidtva, amelynel

nagy & nedvnsssg, lstve vizdloresatt képessdys.

A slied igdnvponis

i habanvag shem 7L sy

joflomarve, hogy & résesn sk k{11 toringatatlvs, lislve strisége s 8

R

mtanyay heb képroséher hasenall poliolok SOzl kiidnbeag +& 1

R
ER

N ¥

sifnyosen 4 0,5% &8 4 3.0% kot tartomanyban van,

~;

Az ¢losd ipdnyponiok bimelvike szennt habanyag slem 7)o seest
jollomuarve, hogy & ioszevskak {11 valomint & mdanvayg hab Rdpegsshes

>,

haszndll poliad @@gmv%i meghtzeiitieg azanes trfogatstiival, Hstvs

strfisdggal randelkemnek,

Ay elizd onyponink birmeldike sserintl habanysg elem (T asad

jellemszve, hogy s habanvaghos dsfvagy a részeoskékhez {11) Alod-Vers

hathanyag van hossdades,

& 3. igdnypont sserinll habanvag slem (7), sesal jellemeeve, hogy @

részaoskékel (111 tadaimasd habanyag BRSO 8307 sseinil golydefiss
sugaisnmm’}&m& az alad hatdes 28%, onyisen 38% o folsd hatdra B0%,



AN

Az elded igdnvponiol bamelvike seerindl hebanvag ol (7 sl
jeflomazve, Bogy o babanysg 8 kdvetieed csoportbdl van kvdlpsaby
goliurstidn habd (Pllheb), polleliien hab, polisstind hab, polikarbondt hab,
FYG-haby, poliimid bab, salkonhab, PMMA (polimetit metakiiall hab,
kauosul hab,

Az 18 ipdnyvoont sserinfl heb oelem {7) sseal jellomesve, hogy a

habanyagnek oviloll collds habstrukitvgis van

A 120 lgdrivoontok binvelvike ssennt habanyag slem (7) akealmezdsa
habtermek alakiliedhor, amelnsgl g hablermék o kbvelkezd croporthdt
van kKivdlassivar matacck, Gids vagy Gldsrdssek Bemibbeskhez, ugymint
autdkhoz,  vonatokhoz,  villamosokbor,  replidgspskhas,  Kemping
bitorokbor, Brmtesk beisd burkoldsa, Ggymint ol burkolatok, mennyeeet,
camngland burkolsta, molortér burkolaly, clpdialp ds Cipdk vabhd résesd
oyt talpbeldiek, cipShetdlak, hordoxd hoveder pamdzdss, sisek

odmazdsy, hulorkarpit, piendl, orvost RStozesek pamsadsa.
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