1 Method for producing mneral -bearing cover |layers for floor
coverings Description 5The present invention relates to a process for
the production of top layers for roads, tracks, and other areas used
by traffic, by producing a m xture conprising mneral material and a
pol yur et hane reaction m xture, and also, if appropriate, further
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hardening it by applying a pressure of at least 5 NcnR, where

oper ati ons &, evgubst antially carried out without use 100of sol vents.
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consunption o ating oil. Afurther tactor 1s that used
top | ayers W88 BH°HTt umen require di sposal as special waste, or,
after comm nution, the anounts that can be added to new asphalt m xes

are only smother diadvantage of top layers based on bitumen as binder is that temperatures of

30 atleast 180°C are required for production of the mixtures of mineral material and
bitumen, this being a temperature at which viscosity is sufficiently low to ensure
adequate wetting of the rock particles. 10 liters of heating oil are therefore needed to
heat each metric ton of the mineral mixture. An additional factor is that the mixture is
not prepared on site, and this leads to increased truck traffic from the asphalt mixing

35 plant to the installation site. The disadvantages here are not only rising costs for diesel
and heating ail but also environmental poliution, in particutar the CO; emission caused
by consumption of diesel and heating ofl. A further factor is that used top layers based
on bhitumen require disposal as special waste, or, after comminution, the amounts that
can be added to new asphalt mixes are only small,

40
Alongside top layers using bitumen as binder, ground-surfacing systems based on
plastics as binders are also known. DE 196 05 990, for example, discloses a process
for the production of a ground-surfacing system obtainable by mixing of a
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This object has been achieved via top layers for roads, tracks, and other areas used by
traffic, which are obtainabie via the production of a mixture comprising mineral material
and comprising a polyurethane reaction mixture, and also, if appropriate, comprising
further additions, application of the mixture to a substrate material, compacting of the

35 mixture by applying a pressure of at least 5 N/fem?, and hardening of the mixture, where

operations are substantially carried out without use of solvents.

The mineral material used here can comprise any known mineral material. Sand or
ground rock, known as broken material, can be used here by way of example, where
40 sand has a mainly rounded surface and broken material has edges and fracture
surfaces. It is particularly preferable that the mineral material used comprises a
material composed mainly of broken material. The mineral material selected preferably
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35 The polyurethane reaction mixture can involve what are known as moisture-curing
systems. These comprise isocyanate prepolymers which form polyurethanes or
polyureas via addition of water or via humidity, mainly by forming urea groups.

It is preferable to use what are known as two-corponent systems for the production of
40  the polyurethane reaction mixture. For this, an isocyanate component comprising

compounds having isocyanate groups, and a polyol component comprising compounds

having groups reactive toward isocyanates are mixed in quantitative proportions such
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A disadvantage with the use of aromatic isccyanates is the inadequate colorfastness of
the polyurethanes produced therefrom. Marked yellowing of the polyurethanes mostly
occurs over the course of time. In applications of the inventive process where high
colorfastness is important, it is therefore preferable to use mixtures comprising aliphatic
35 isocyanates and aromatic isocyanates. It is particularly preferable to use exclusively
aliphatic isocyanates. In one particular embodiment, an overlayer composed of
polyurethane based on an aliphatic isocyanate can be used, in order to protect the top
layer based on aromatic isocyanate from yellowing. The overlayer here can also
comprise mineral material. Preferred representative compounds are hexamethylene
40 diisocyanate (HDI) and isophorone diisocyanate (IPIM). Because the aliphatic
isocyanates have high volatility, they are mostly used in the form of their reaction
products, in particutar in the form of biurets, allophanates, or isocyanurates. The
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The hydroxy-functionalized hydrophobic compound used is preferably a hydroxy-

functionalized compound known in oleochemistry, or a polyol known in oleochemistry.
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A number of hydroxy-functional compounds that can be used are known in

oleochemistry. Exarnpies are castor oil, oils modified using hydroxy groups, e.g.
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t hey can even har rain
isocyanate comprises at least one polyol known in oleochemistry and at least one

phenol-modified aromatic hydrocarbon resin, in particular one indene-coumarcne resin.
Polyurethane reaction mixtures based on said component b) have a level of

30 hydrophobic properties which is sufficiently high that in principle they can even be
hardened under water, or installed during rainfall.

The phenol-modified aromatic hydrocarbon resin used having a terminal phenol group
is preferably phenol-modified indene-coumarone resins, and particularly preferably

35 industrial mixtures of aromatic hydrocarbon resins. These products are commercially
available and are supplied by way of example by Ritgers VFT AG as NOVARES®.

The OH content of the phenol-modified aromatic hydrocarbon resins, in particular the
phenol-modified indene-coumarone resins, is mostly from 0.5 to 5.0% by weight.

40
The polyol known from oleochemistry and the phenol-modified aromatic hydrocarbon
resin, in particular the indene-coumarone resin, are preferably used in a ratio by weight
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Catal ysts d) can be used concomtantly to inprove hardening. The
catal ysts thne3l aRkiefes DY Gni BRI prbSarth @Rt PRI rdBRXE B Z talysts
reaction t Icﬂe Catlalgzsté 3) cgam%se L%%g %(Ijnclo%itgrn@tto improve hardening. The catalysts d)
selected should preferably be those that maximize reaction time. lt is thus possible that
20  the polyurethane reaction mixture remains liquid for a long period. These catalysts are
known to the person skilled in the art. It is also possible in principle, as described, to
work entirely without catalyst.

Other conventional constituents can be added to the polyurethane reaction mixture,

25  examples being conventional additives e). These comprise by way of example
conventional fillers, The fillers used are preferably the conventional, organic and
inorganic fillers, reinforcing agents, and weighting agents known per se. Individual
examples that may be mentioned are: inorganic fillers, such as silicatic minerals, e.g.
phyllosilicates, such as antigorite, serpentine, hornblendes, amphiboles, chrysotile,

30 metal oxides, such as kaolin, aluminum oxides, titanium oxides, and iron oxides, metal
salts, such as chalk, barite, and inorganic pigments, such as cadmium sulfide, zinc
sulfide, and also glass. It is preferable to use kaolin (China clay), aluminum silicate,
and coprecipitates composed of barium sulfate and aluminum silicate, and also natural
and synthetic fibrous minerals, such as wollastonite, metal fibers of various lengths,

35 and in particular glass fibers of various lengths, which may, if appropriate, have been
coated with a size. Examples of organic fillers that can be used are: carbon black,
melamine, rosin, cyclopentadienyl resins, and graft polymers, and also cellulose fibers,
polyamide fibers, polyacrylonitrile fibers, polyurethane fibers, polyester fibers based on
aromatic and/or aliphatic dicarboxylic esters, and in particular carbon fibers.

40
If the abovementioned inorganic fillers are used as additives &), their mineral substance
constitution preferably differs from that of the mineral material, and they are ignored
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30 |tis preferable that the components ¢), d), and e) are added to the compounds having
at least two hydrogen atoms reactive toward isocyanate groups. This blend is often

referred to in industry as polyol component.

The ratio in which the isocyanates are combined with the compounds having at least
35  two hydrogen atoms reactive toward isocyanate groups should preferably be such that
a stoichiometric excess of isocyanate groups is present.

in one preferred embodiment of the invention, polyurethane reaction mixtures are used
which lead to hydrophebic, substantiaily compact polyurethanes. A polyurethane is

40 termed compact polyurethane if it is substantially free from gas inclusions. The density
of a compact polyurethane is preferably greater than 0.8 g/cm?, particularly preferably
greater than 0.9 g/cm3, and in particular greater than 1.0 g/cm?,
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| ong-term Sxinaiﬁbén'tigé/m&fturé fb‘? e BRI Porl lagéaré%éﬁ alsh borhSrisTRGRHRY Sdditions

advant ageous 10 add agents .counter ajtac m CLOOr gani Sis .

Addi 1 on_oféleAgis SOMMFITAR F5chiad MiEe %ﬁ;aw?@b@%t?gél- 1 SREREPS PETeLoRl o

enbri t t | enmsmwmpoie mteriae iich grshibitTiowsad theduider awsy Bere teoineral matgrial.

Fé;’irrplt es aﬁ%(agw@gf béssiUaieh st@fidrizans bigehic ABaBGuéh aPediviEefitaaet'is ard
astics ndboo . f r

41 on' 1990 CER8 ppen R fu L] SR day R (i @%’ﬁ“ﬁﬂ#g’%‘?ﬂs 3.

d), and e) WFEMEdERY THESe HB CERAARVABRPTENESi HYeRR DYiadere- s P gen

at ons r eactdopelytnemaorch mixtcy aithése, gr@sgpsny of e tidréndwi sibbérs end thefrer r ed

to in i ndushkdr@s TROAMRonS BAPAIRENbe added HEetfya tHR rhiRerdNhiktird iRehe form
i socyanat es_are

conbi ned th.the compou [ t 35 two
hydr oge atoér?r?wp%@é??l@gs ‘fr\c,)‘\alll\/\slgrdél'5 pferssggﬂln;gn)na%og %r%%gagiﬂ%uﬁobﬁgﬁéeqsér ably be
such that a stoichionetric excess of isocyanate groups is present. In
one pr ef er riearestrbtiat igplateddn thberdparation bidhe inpexht'v; mtblaggji;feamdtmﬁon
m xtures ar \ ey cRiUR & cth tRORRRE|
pol yur et hancgst(.&bs.l%%r%,{wﬁirﬂcei%an é%@ﬁ%ﬁﬂgﬁ %%ée?er ??ﬁimr «feﬁ:laane ifoit
i's substantrpatﬁ'?) "%Pté% UF_T’ n @5%?{‘&?%‘%'%%3.“%0% ﬁsﬁty of(_) a conpact
pol yur etharReyuscthanerreaclipn e sem fonamPle. B igiredused Baprrpdd- Avpiions to
preferably igrahlee hetehibapiosiiaty, erdyrefaratly audpdiratthe lidure gt thatrespettivan 1. 0
O ST oy ASAUERAL RS XEY R Lok, DAGGL 5, by b omNgtr car
i xtur e anc RSP SRPRPT S PoheEs PhR PaB® e, bR bher
mat eri al s vismPRNEHhRYPE) fAnd ey eraddehvifiibrsairdle MPéHetTRe aftiensaan
materi a?0 SaldoagHpesiaf aduied 30 kenistuehBaddy bf @ampky eellologafivers Earbies s,
Wi oh are- neUa e haBSuol al GelPirE PRREER RS S Robh AN e
b peci al 1y TS rine PR fooret el BN PR RSN B Ratlad oy 0EREAR &
a mixture offogdeese Theinveive mitiye Gererehe PIREHCIRAGRIFPIAYBIFEES DANEY hei r
m x% ures. ngm;iadjetprmmamhelp\‘dmss bﬁcﬂ?&d%?&l?@%ﬁﬂbismmm ner al
m Xtureésd N 3536 e%%ﬂa%a‘le, EIPH%‘FHb rePnb $leSpdur&ha® BhRiBS P&t laRd one
SRR e o g e
| ayers. Thelp abathertgmigainast. teacainprebmeteriphaapalf erpromiata, fist e meedwiteh t he
m neral mat®hedf thescompohems ot reangbrirhigtusd, &t ekagple oulth atrapdrenfsdy) abhle

T B g i i

ra%I ng. . 7o
appr opr t&t € HFEPM*added to the mixture at the respective

The hydrophobic polyurethane reaction mixtures whose use is preferred feature
particularly good processibility. These polyurethane reaction mixtures and the
polyurethanes obtained therefrom therefore exhibit particularly good adhesion, in

35 particular also on moist substrates, such as wet mineral material. The hardening of the
polyurethane reaction mixture takes place in practically compact form despite the
presence of water. There is therefore no essential requirement for drying of the mineral
material prior to preparation of the mixture.

40  When the inventive mixture for the production of top layers is applied to the substrate
material, there is no requirement that the substrate material is dry. Surprisingly, evenin
the presence of wet substrate material it is possible to obtain good adhesion between
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producti on sferbhgicatidngd trat ibstrate material, the inventive mixture for the production of a

top layer is compacted. A pressure greater than 5 N/cm? is preferably applied here, Itis
30 particularly preferable to use, for the compaction process, a rolt which compacts the
inventive mixture for the production of top layers with a static linear pressure of from
7 kg/em to 50 kg/em, in particular from 10 kg/cm to 40 kg/cm. This type of rofl can also
be used in vibration mode. Surprisingly, in particular highly compacted top layers
exhibit low susceptibility of the polyurethane to hydrolysis and frost-thaw cycles.
35
Inventive top layers for roads, tracks, and other areas used by traffic are preferably
applied at a thickness greater than 0.5 cm. Application thicknesses up fo one meter are
possible in particular cases, for example for runways. The thickness of the top layers is
particularly preferably from 1 to 10 cm, in particular from 2 to & cm. The proportion by
40  weight of the polyurethane reaction mixture and, if appropriate, of additions added here
is preferably from 1 to 20% by weight, particularly preferably from 2 to 15% by weight,
and in particular from 5 to 10% by weight, based on the total weight of the inventive
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The invention is illustrated by an example below:
30 Polyurethane reaction mixture 1:

100 parts by weight of the polyol component of the Elastan 6551/101 system and
50 parts by weight of IsoPMDI 92140, a preparation comprising diphenylmethane
diisocyanate (MDI) were mixed with one another.

35
Specimen 1

10 parts by weight of polyurethane reaction mixture 1 are mixed with 100 parts by
weight of a mineral mixture (grain size 1/3, Piesberger) in a mixing unit, charged to a

40 100 x 100 x 100 mm mold and compacted using 8.5 N/mmz2,

The properties of the resultant specimen 1 were determined to DIN EN 12390-3, DIN



The bond between mineral material and inventive binder is very
secure. Practically no hydrolytic degradation of the polyurethanes
occurs noreover, in particular when 5hydroxy-functional conpounds
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i nventive t'IQ.BIel ﬁéﬁ%‘.ﬁ@ thha? tHe%WeEI%BﬁH T rd::f’a%d hésthldl"ﬁre§|§lfaﬁéé3|h %Qﬁm&l@r fgr oduce
smal | anoun

R
Site, it hdserRed fvaﬂat’é?ﬁaofﬁgg@gmayg?%eé Pog oRBefn st hee e flo
conpact1G t .capdierefeterhsrused pha lopdaveamaiatl pr operties of the inventive
top | ayers continue unchanged for a nunmber of years. A further
advant age of inventive top layers is inproved wet slip resistance, in
particular in 25 the case of top layers with high pol yurethane
content, when conparison is made with top layers with high bitunen
content. The invention is illustrated by an exanpl e bel ow
30Pol yur et hane reaction m xture 1: 100 parts by weight of the polyol
conponent of the Elastan 6551/101 system and 50 parts by wei ght of
| soPVMDI 92140, a preparation conprising di phenyl net hane dii socyanate
(MDI) were m xed with one another. 35 Specinen 1 10 parts by
wei ght of pol yurethane reaction mxture 1 are mxed with 100 parts by
wei ght of a mneral mxture (grain size 1/3, Piesberger) in a m Xxing
unit, charged to a 40 100 x 100 x 100 nm nold and conpacted using 8.5
N mR2. The properties of the resultant specimen 1 were determned to
DIN EN 12390-3, DIN




12 CENTS 12390-9, DI N 18035-5 and D-N EN 12697-22 after storage for
nore than 24 hours, and have been ljsted in Table 1. An external
testing institute evaluated slip resistance and grip as favorable. 5
Table 1 Specinmen 1 Conpressive strength (NNmR) > 11 Ablation due to

weat h ) < 30 Water infiltration rate (nm's) 0.3 Resistance
to deP%té}rrgtalq%w <1 Table 1 shows that the specinen 1
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substrate ma’ﬁena and compacting and hardening it by applying a pressure of at
least 5 Nicm2, where operations are substantially carrfied out without use of
sclvents and the polyurethane reaction mixture is abtainable by mixing of

ay isocyanates with

by relatively high molecular weight compounds having at least two hydrogen
aioms reactive toward isocyanate, selected from the group comprising hydroxy
and aming groups, and also, if appropriate,

c) chain extenders and/or crosslinking agents,

ty catalysts, and

e} other addiives

2. The process according to claim 1, wherein the substrate material is obtainable by
application and hardening of a mixture composed of mineral material and of a
polyurethane reaction mixture.

3. The process according to claim 1 or 2, wherein aromatic isocyanates are used as
isccyanates a).

4. The process according to any of claims 1 to 3, wherein aliphatic isocyanates or a
mixture composed of aliphatic and aromatic isocyanates isfare used as isocyanates
a).

5. The process according to any of claims 1 to 4, wherein the average functionality of
the compound b} having at least two hydrogen atoms reactive toward isocyanate is
greater than 2.

8. The process according to any of claims 1 to 5, wherein the proportion of the
polyurethane reaction mixture in the top layer is from 1 to 20% by weight, based on
the total weight of the mixture for the production of top layers.,

7. The process according to any of claims 1to6, wherein the mineral material mainty
comprises broken material.

8. The process according to any of claims 1 to 7, wherein the mixture for the
production of the top layer comprises additions.



1 A process for the production of top | ayers of roads, tracks, and
ot her areas used by traffic, by producing a m xture conprising

m neral material and a pol yurethane reaction m xture, and also, if
appropriate, further additions, applying it to a substrate material,
and conpacting and hardening it by applying a pressure of at |east 5
N cn2, where operations are substantially carried out w thout use of
sol vents and the pol yurethane reaction m xture is obtainable by

m xing of a) isocyanates with b) relatively high nolecul ar wei ght
conpounds having at | east two hydrogen atons reactive toward

i socyanate, selected fromthe group conprising hydroxy and am no
groups, and also, if appropriate, c¢) chain extenders and/or
crosslinking agents, d) catalysts, and e) other additives 2. The
process accordinp td claim1l1, wherejfn the substrate material is
obt ai nabl e by application and hardening of a m xture conposed of

m neral material and of a pol yurethane reaction mxture. 3. The
process according to claim1 or 2, wherein aromatic isocyanates are
usedgas iducpmraceacaprding tcsrh?eupﬁ'm*éweﬁmdémrdixhgetfor ey prafductian mé tHe top
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pol yur et hane reaction mxture in the top layer Is from1l to 20% by
wei ght, based on the total weight of the m xture for the production
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wherein the m neral teri al ri ses broken mater

process dde6fe ﬁﬁﬁqf@w HY ‘é@?*ﬁ%&ﬂ@é 7, wherein the mixture for
the production of the top |layer conprises additions. 14 The process
according to claim7, wherein the mxture for the production of the
top | ayer conprises fibers as additions. 10. The process according to
any of clainms 1 to 9, wherein the thickness of the top layer is from
0.5 to 15 cm 11. Atop layer for roads, tracks, and other areas used
by traffic, obtainable by a process according to any of clains 1 to
10




