PF 0000061327/ Kos - 1 - As originally filed Process for coating, adhesive
bondi ng and bi nding of mneral surfaces 5The invention relates to a process
for coati ngf; C%®PYE133dfesi ve bondi ng or for binding of surfaces of mneral
materials with a plastic resin, preferably with a 2-conponent plastic resin.
The consolidation of banks, in particular of bank slopes, is frequently
necessary hQbrigfhaligfishating flow ng bodies of water. In the case of new
construction and 1h particular in the case of renovation of waterways and

| evees, regions of the bank generally also have to be consolidated. To date,
conposi t e BtrFeas i sapting iadbesive berdingand bindino of minerg! wuiieeet e were
prefabricated 15 and positioned at the place of use, for the purpose of such
renovat 50nshe iVehttinSreRERCOSS prdt@¥E ¥R coatirRN B¢ addhesivd boktipaetr vedirgng of the

bank on _si %Lﬁfa&éﬁ rl%%%‘naﬁér 1s M Sg:Ya%pc rdofte pHSIRGY ?ﬂbsa ?%aﬁwehtv?.aa%e a very

hi gh wei gh her  disadvant a conerete 1% asti ci ty and
por05|ty KSiny result of this, the concrete does not withstand stresses and

t hese conposites easily | oosen. 20 One possibility for renovating danaged
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there is i fPSER% cul ar the ecol ogi cal di sadvant age t hat phenolic or other
environnmental |y harnful conpounds nay be rel eased fromthe tar in the course

of tine. Thedaeecipon®d yoicatddanasing @éllaﬁra‘hd Wh e beHcras wétetdaefabﬁtafeal ,
i ngr edi;gnt §no€\‘ﬁ&§nt oﬂéd QPHHQ cg%‘i L5 fér%? By,ﬁ seer &% subf] ré?-%(:étfoﬁg i thlsrbrSEeQé ng, 1s

i kewi se k ar e |dr oduced by
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2006/ 13413§ndjﬁ§§erégp(§)§s,%s@rag@qgogehn which, in a first step, the liquid starting
35 co nents of a 2-conponént plastic are mxed with stones in a m xing

apparafus and, in a second step, this mxture is applied to the bank section

to be consBn? @aeskilityfor renayptingcdamaged prodne i thex bﬁl'@e&i‘t sitg0n$ist of Ahepudi ds of
nmovi ng wat bardersngclar @msngampe ot ligurtcoptretes tou liquiid rebrare whish were dppechovet thee 1 s
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consolidation of the bank slopes can be achieved for a certain time. However, there is in
25 particular the ecological disadvantage that phenolic or other environmentally harmful
compounds may be released from the tar in the course of time.

The use of polyurethanes for producing moldings with mineral ingredients and for
consolidating rock layers, in particular in mining, is likewise known. In one embodiment of

30 this process, moldings are produced by introducing rock, preferably ballast, into a mold and
applying the liquid reaction mixture of the starting components of the polyurethane thereon.
The moldings formed after curing can be positioned on the bank slope.

WO 2006/134136 describes a process in which, in a first step, the liquid starting
35 components of a 2-component plastic are mixed with stones in a mixing apparatus and, in
a second step, this mixture is applied to the bank section to be consolidated or to structures
present at least partly in bodies of moving water, such as support and structural elements,
or the mixture is introduced into a mold where the plastic cures. The plastic used is a
compact hydrophobic polyurethane which is obtainable by reacting polyisocyanates with a
40 polyol component, the polyol component comprising a polyol known from fat chemistry and



conpact hydrophobi c pol yuret hane which is obtainable by reacting

pol yi socyanates with a 40 pol yol conponent, the polyol conponent conprising a
pol yol kno®hOoPeosi#Rfes chem stry and fl PF 0000061327/ Kes - 2 - a

phenol - nodi fi ed aromati ¢ hydrocarbon resin, preferably a phenol -nodified

i ndenecounmarone resin. A disadvantage of this process is that only certain
types of sto WL G Jaa : t I n _owanat )sorption
can be adh]és‘ir;H\jeng1 oh%eé&@%%ﬁ@gérg%qgﬁgaﬁ?%@&i% hs%c?’n@wq'%pglge@éf) st one
whi ch have @M Yi¥ §tPf ace tension and high water absorption, such as granite,
cannot be adhesively bonded. WD 20061134147 describes a process in which
banks, hil Agiisddgntagieapdds woeest isutbbiumscedrie tyls obstsad widatt iedearndw sedaceed by
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at least partly in bodies of noving water, such as support and structural
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o
al |l owed to _cure. e ool ding, obtained 1.s,.then nounted on the bank section to
e ool § BTG of s Tl Siefo b 1859 e FomoRpla 8 a0 spodyrorn oo of
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outer wal l §odi!és SthegUR&sr, 8hiéh SH8ip6H ah® sReiRa dlé?nédﬂﬁ ceHheERorefthkive®. As a
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surfacgi fromoccurring, the surfaces can be sealed after blasting. WD
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2007/ 104659 descri bes a process in which the surface is first freed fromdirt,
30 pref er abP§ OWr Walng' Biuchiessere jSERiectdp apiRg pafhe cursgrofdimed B Asesti! and a
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chem stry ep 0 en e pol yur ane system Pr r rably, said
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catal yst, for exanple based on tin, zinc or bisnuth. PF 0000061327/ Kes - 3 -
It is an o .c?
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functional components known from fat chemistry to the polyol component of the

polyurethane system. Preferably, said component also comprises a phenol-modified

35 aromatic hydrocarbon resin, in particular an indene-coumarone resin. Furthermore, the
polyurethane system requires a catalyst for curing, for example an amine catalyst or a
metal catalyst, for example based on tin, zinc or bismuth.

A disadvantage of ithis process is that polyurethane resins based on aliphatic
40  polyisocyanates have a low strength and mechanical stability.



S5:matetials wth the plastic resin and allowing the plastic resin to cure, in
whi ch the conplete curing of the plastic resin can also be effected under

wat er. |t PBooogp6{3affescul ar an obj ect to provide such a process which is
suitable for all types of minerals, i.€-also for those having high surface
tensi on and wat er absorption, such as for exanple, granite. 10 The object is

achi eved b @arp&g&i?%?th{a%veﬁt?%ﬁtté\ﬁ%ﬁldg Qr r@c%gg be' \é%n'ﬂg r}gnl é?ﬂeé%&e chg?{dlnla'op%rng of

surfaces o ected from
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t he pl ast i plagtissiepint seledied em faabysrenhobit walyhgiiehe reir fak ashydforhehic apaxEr al

mat eri al s wstnh by Replphgsitd plagtieksn antheadurfawd BOYbibdiey Pleasifaces &Sthé nligeraiur e,

“n‘;?;ewgﬁ Qﬁna@n%%tﬁ tﬁeeaaa.cqmamawm% Qa0d rdsh 50%elB NcVRE BlHhpiok One or

am. nosi ene for (1)
[ X-]7EN Si -Q{””P ﬁl‘(]?s“}z(é‘?sﬁ‘ G aé??nb Cf%”%ﬁ uaﬂwatef gf Jhed Cr%’k%r %ga% OH, CH3,
o[ CH2] , c518f°vv¢i3§m[fmpf92ﬁ}ss whishos fRbirsgrall types f m&}e@'ﬁiﬂ'e|8d§qu1>f11m>$el@\"nﬂ| s 0 - 10;
25ni s 1 - Bighpirface tenson anil satkr abgorption, sscnake e esemtlé, wrasiteone anot her, are 1
-10, 30In general, the al koxyam nosilane conmpound (1) is a trihodroxy-,

di al koxy- ofe 5@5&' .stev@dwé 'PRRESL RITROMUAL. 1oF"h %e%fv@%%n@ih%%ﬂ’orrbﬁ% als X are

nmet hoxy and m no e wth
i socyanat e @%6 f mingra mﬁ'ref' rVH'Era s?e‘E’H}ﬁ’Bﬁ‘?"S; aﬂﬁt'ﬁo o %rg'lnr 8d al kyl
radi cal s Rhﬂjf@phqplgmog@rpthmtrﬁg:m aafd@ lydrgphobic epoxy resin, by applylng the plastic

resin to the surface or hinding the surfaces of the mineral materials with the plastic resin

and allowing the plastic resin to cure, wherein the plastic resin comprises from 0.01 to 10%
15 by weight of one or more hydroxy- or alkoxyaminosilane compounds of the general formula

U]

20 in which;
X independently of one ancther, are OH, CH3, O[CH,],CHs3;
Y  is [CHzl, [CHo]NH[CH,]s;
R, R’ are H, [CH,,CH3;

t is0-10;
25 n is1-3;
p is0-5;
m is 4 - n;
r,s independently of one another, are 1 -10,

30 In general, the alkoxyaminosilane compound () is a trihodroxy-, dialkoxy- or
trialkoxyaminosilane compound. Preferred alkoxy radicals X are methoxy and ethoxy. The
amino group must be an amino group reactive with isocyanate groups, i.e. a primary or
secondary amino group. Preferred alkyl radicals R are hydrogen, methyl and ethyl.

35 The alkoxyaminosilane compound (I} is preferably a trihydroxyaminosilane compound or a
trialkoxyaminosilane compound, X = OH or O[CH;],CH; and p being 0 or 1 in formula (I).



PF 0000061327/ Kes - 4 - Furthernore, the al kwam nosil ane compound (I) is
preferably an al koxydi am nosi | ane conpound, Y being [CH2]JrNH CH2], and r, s
bei ng i dentf ©We63¢7"dffferent and being 1 or 2 in fornula (1). Exanples are
[ CH2] 3NH[ C1-12] 2, | CH2j 2NHECH212, [ Cl--#2] NH CF12], [ CH2I 3NH CH?] 3,

ECH2CH( CH3) CH2NH[ CH2] 2 and [ CH2] 2NHI CH213. 5 In particular, the
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| astics ar ve 15
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solid plast |Q£§ S BrEIREHPyS O tcﬁé Hd a%SP‘Eg
virtual |y diierpoiraed bei@pipal edomuhlicel | ul ar plastics, corrpact pl astics are
di stingui shed by greater nechanical stability. Bubbl es within the pl astic may
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be mnimz ul t,
degradat i oﬁqﬂ?ydf% Sl FE?EW%‘%V' '?WE' \?\gt(%ﬁ'm%'%&%él @ggg%ﬁened'?rﬁmgﬁng odi nent of
t he i nvent (SoRethyl¢iee t‘)@?ﬁé‘@)‘i‘ﬁéﬂtz petadereyieByienedianigepol yur et hane resin which is
obt ai nabl e by m xing a pol yi socyanate conponent (i) with a polyol conponent
(ii). 251 nTigepess onehhﬁaﬁilck%y@raba}%trbﬁn@u.e%wr%mpsn&ﬁ%w&urémo gwe pol yol
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pol yur et h 075 to 10%
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t he hydr opétiduidassatdsaossité bé mnimizaer al s. The binding to the nineral surface is
br ought about by sil anol groups, which are forned by hydrol yS| s of the
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pol yur et haW@i§" i§sEPRERRFEBUNds havi ng free i socyanate gr oups (poI yi socyanat es (0)
and conpounds having groups which are reactive with isocyanate groups. The

l'atter arenadrsembfidnt @dthqu}éﬂhwmsz-whwbnwm@mls(d wyuréai@ién@smml ch are

reactive V‘q«_zﬁ gtbbsgog; t&rﬂ& %fp g ﬁcJaﬂat@%anSMJn? Q}ﬁdé &gy &EB&H%ﬁ t @Y. ani no
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processed. Polyisocyanates (i) which may be used are all those
pol yi socyanisd e&steniibiXihe atkexyanthdsilghe epmbyurer @ if@sa puljyuadthdneasdin fsviton 8.08yanat e

groups whi gt s¥ Wiefi, ‘Bré?éraﬁl?@rﬁht@m%% 8 wg.ah%demgﬁbmon% dihe

i nvention, 02 pol'yi socyanates are used, particularly preferably isoners
of tol uene 875 ¥ Ehat e (TDI') and of di phenyl nmet hane diisocyanate (MDl), in
particdPar m xt ur es of MDI and pol yphenyl enepol ynet hyl ene pol yi socyanat es
(crude MDI n.genbel, el alkpayiasiarscamppuad 8oprbeuces dinting df thi diydreptaabis! resiby t he

i ncor por at {50Re hQdBpnillcSREYSENGH tAE EnitrALIP Th@Bfding 16 &fel mFlafEurlite idBroligiE Or por at i on

of ‘urethang, gf gyiRRn ﬁlTQ&éA z&:cﬁ%bﬂﬂ?&jb}?ﬂ{@%&géf ﬁE%lkBﬁ@Prﬁ'r{o%ﬁan% Ffacting

pol yi socyanat es ounds havi ng
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prepol $orers. Their NCO content is in general in the range from2 to 29% by
wei ght . 158ynthesis components of the polyurethanes are compounds having free isocyanate groups

{(polyisocyanates (i)) and compounds having groups which are reactive with isocyanate
groups. The latter are also referred to below as polyol component (ii). Groups which are
reactive with isocyanate groups are in particular hydroxyl groups or amino groups.



In a further enbodi ment, aliphatic polyisocyanates are used. Preferred

al i phatic pol yi socyanates are hexanet hyl ene diisocyanate (HDI) and i sophorone
di i socyanateft0qoPReyKesOni ng to the high volatility of the aliphatic

pol yi socyanates, they are generally uséd in the formof their reaction
products, in particular as biurets, allophanates or 20 isocyanu rates. The

pol yol CO”Hgé}Sﬂ}i ga'u't:% aFéoﬁFBFehé&ﬁimYee{hlé agfﬁﬁbe@%lxés)/ar% K0dRe BAY 1iGrealioh€ast two

hydr ogen at ons e th 1.socyanate groups. These are pol yfuncti onal

al cohol s (B‘B‘f“i{‘(’)?hﬁe %P“?Swé’&gaﬁﬁ‘wé%%ﬁ@ - pol yfunctional amines. 25 In the
process according to the invention, conpact polyurethanes used are those

havi ng a hpdyiepdyatntes f(i) vtdih. mipebehyskdopteobll thdsy @ayisobyanateh] evsedes rmnpar ti cul ar
by hydr gxybrebbieibis Madhg gpféa&nﬁaﬁe%cmgwrggwﬁmmchf&& ligh& &t BbfteinPedafifs. POl Yol
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pol yur et hane "t héretore conpri ses orie or nore (go yol'S” known t'rom fat chem stry.
Such pol yoPEaabvFomesnPl ioueps slisasyanpies (Db g oh Aphemtrghangndiisaryasiteveget abl e
fats and olMIgl), Mhearécular enizturesndielDbandk olyphdnyi@nepojimethyleoe | mhédocysoisenent s

whi ch are ka@ambn.omné pdlyisdey£ries8 by discatemedifed) or ésatplasy feliy@isordtieaawn from

fat chegl Shfyye lyfer Eﬁtil(ﬁ?ﬁhfaﬁlapﬁoﬂtremcb o RN & B hé‘(HethOLE)\éqFrﬁé)Qst-gr oups,
such as gra es(y.\e ol I, 8 ac unm O <1 I.n see 0|lh or age %eed oil,
soybean oi "N{RES OGP #e P?B@?Qe}ﬁ’ B12PtNGs BRY PR VT d%%?nﬁ%noli F, apricot
seed oi |, pPishigeRiie ameuniopl|comppestsdaging at Brehio siciive gkoggamons@id Bl , avocado
oi |, sea buakthaefareditd s BS6Samepotyirlers. Nazie NGt capidnt isdvesmiersyinghe rngstoroi |, wild
rose oil, bBemmepb) wedRsafflower oil, walnut oil, fatty acid esters nodified

W th h){ roxyl groups and based on PF 0000061327/ Kes - 6 - nyristoleic acid,
pal mtoleic acid, oleic acid, vaccenic acid, petroselinic acid, gadoleic acid,
eruci ¢ aci ) an&tighi Fnbogiment | plipBRs é’o'é{'éP‘a’?"?t?gcﬂr%n‘i‘%daciPd?feg?%aﬁj'g%ﬂi'ﬁi ¢ acid,

ar achi doni polgsdaianatésmaced dekameinilane dilsop@naido () @od disephdraver dispévanaiei d. Cast or
oi | and i t gPDRaCKrYNo edtghoioati bhtha lakpHaen poipadcdatita! thkphenenéamnmedehyde
resins are;pryef e6aply H%ﬁdre'%&rio%- lddks, ’%’&ic?@?e% GRIROUBHSHHahRes Wrd, fOr
exan’pI? by Bayer AG under the nane Desnophen(r) 1150. A further preferably
used g 8up58‘fyaé'6rf"§?8l s known fromfat chemistry can be obtained by ring opening
of epoxidized fatty acid esters with simultaneous reaction with al cohols and,
if 10 appr Ope ipatyel, couseotu dintcofmprit¢dsevery rgensalit eompownds ihaning eacieasdnss The

i ncor por at hpfloddh AYRE OXNivE AP Bodyahfte Qrbispsandhést ard poiplif@eidhidookhe mai n by
epoxi dati o o EIS} g‘,e_ IQ% egréﬁa}aﬁl d BJTL%CE&IQEF%R ent in these products, followed by
E’ B’ T ng ery e g &ts

reaction o e resu oxl roups wth a nonohydric or pol yhydric
al cohoP® The epoxide ring is converted thereby into a hydroxyl group or, in
t he case ofn thebykessciccodab tathednehion, comrachpayureibangs aiserhanenlopsa hewnger nunber
of 15 OR gh@l@obidiinice Thd Iydaipeodial sagbe agrived al partilay Behydrogsiusdtisnalpar al | el
transest er p{ cALHQRnSRARSH 78 ﬁwiﬂggpéyle@p&”&ﬁ}érﬁ%i)_t he abovenenti oned

reactions. The conmpounds thus obtai'ne era ave a nol ecul ar weight in

the range from 500 to 1500 g/ nol. Such products are avail able, for exanple,
from Hggkeln_ a preferred embodiment, the polyol component (i} of the polyurethane therefore

comprises one or more polyols known from fat chemistry. Such polyols known from fat
chemisiry are obtainable from animal or vegetable fats and oils.

There are a number of known hydroxyl-functional components which are known from fat
35 chemistry and can be used as polyols known from fat chemistry. Examples are castor oil,
oils modified with hydroxyl groups, such as grapeseed oil, black cummin oil, pumpkin seed
oil, borage seed oil, soybean oil, wheat germ cil, rapeseed oil, sunflower oil, peanut oil,
apricot seed oil, pistachio nut cil, almond oil, olive oil, macadamia nut oil, avocado oil, sea
buckthorn oil, sesame oil, hazelnut cil, evening primrose oil, wild rose oil, hemp oil,
40 safflower oil, walnut oil, faity acid esters modified with hydroxyl groups and based on



20 The' pol yol conponent preferably conprises at | east 50% by weight, in
particul ar at |east 75% by weight, of the polyols known fromfat chemstry. In
a parti cul rogoopsedesr ed enbodi ment, the pol yol conponent (ii) al so conprises,
in addition to the polyol known from f-&&- chem stry, at |east one

phenol - nodi fied aromati c hydrocarbon 25resin, in particular an
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nave a ver y i dRC Ay Ppiec £ f"*‘%‘%‘&%‘éP’%‘E’ﬁ%ﬁ"?%@afiﬁﬁéﬂgﬁ%a?%?"2%5%%‘3? Mt ¢
hydr ocar bobTUPBSEHs PHAIN S neleis 36 RHENG Foif S0RTOaRE 25 FenBFISRNN T9%d

i ndene- coutmnresieeicresisi glupanpeenia aaid and serypnisfasidalsiapior At ard its wRCROMIodUGEes of
aromat i ¢ hyih abqlche roxides i disketdna-ipatatdebydearesihhase pasteablycasapriesse, last-a

subst anti alneRRMal kbHBElinds GRIRAY MG Sexahpib NS, B8RRI urdeF ifeldme!desmopien®
0000061327/ Kes The phenol -nodi fi ed aromat’i ¢ "hydrocarbon resins, 1n particul ar

t he phenol - iodi fi ed i ndenecounarone resins, generally have an ON content of

from0.5 to 5.0% by wei ght. The polyol known from fat chem stry and the

phenol - nodAflirtdr preteraltyi wsel gohup obpdimie knewh fromSatrehpaistry canl kerobidieed by ring

i ndigg- COgH@Jn@igeofr@ﬁ)kiﬂize@'f&tyFHCQf 84t@0 lwith UsrBltanBola r\gﬁét@htwi!hae_ilédho@fanfd[ gm ﬁOO: 1

to : ; e .era : : et her at

| east E,%% gp r(\)/\%}a ?u&?gﬁgpﬁh@g&ﬁgﬂgﬁ?ﬂd&gn E’éaggcgfsp(}é} gﬁﬁgﬁtgfg gr?% h%ﬁ% known

fromfat cAEHPSTRCIGAGC G tridlepRgIbING ™ PRGigg! _ PER 2P6n resins.

Toget her wptekers i dhase ripedustss follpwed pi|rgastiot ghen@atiting pRoxiagydredspwitise f urt her

conpounds handhygriabr bagtirid sicotett Theetuxidicoperis atromeed Bataby ifto atHydiokylhi gh

Et ability bfaumsgrirﬁihx%hese o R BERREI BEHBBOhS ﬁtmcmeewﬁgea 5%@4?@.@%@(&_ pr ep?r ed
y custpmagy, an nQWn. pr ocesses y, [ . ion o

al kyl eﬁg 0>E<)?[| d%rgu%' ﬁ'nﬁi B 'tIJSn% qs%‘rﬁsa?rei gr]???'lgg‘?@&%wlfﬁ?%%%&aggﬁq%agﬁgﬁerﬁ'g%%h pol yet her

al cohol s preafianalse 13k¢ &lage rdyHed ithenaltqvegrerfiongd reastiats: ST%BO'BP‘%H%;% 81 nunber

of at | easbbtdidéd mpfd@hy bavepr ebkralb] weight it tesen@0BomMGOKEHIFO d/molpafuchcul ar in

the range pioaiiatdQ@ aigilabR0Gr Bkrntlrem HEARSr preparation is effected by a
customary route by reacting at least trifunctional initiators with al kyl ene

or cf or 281 y TBLPRRAOHEOThAT PreF O TR R LR S0t PLUPER, ML RERg! B tpr opane,
pent aer yt hy $% &y weight B the poliels Kipwngeoa falfiieniftidy | ene oxi de used is preferably
propyl ene oxi de.
In a particutarly preferred embodiment, the polyol component (ii} also comprises, in addition
to the polyol known from fat chemistry, at least ene phenol-modified aromatic hydrocarbon
25 resin, in particular an indene-coumarone resin. These polyurethanes and their synthesis
components have a very high hydrophobicity.

Preferably used phenol-modified aromatic hydrocarbon resins having a terminal phenol
group are phenol-modified indene-coumarone resins, particularly preferably industrial

30 mixtures of aromatic hydrocarbon resins, in particular those which comprise, as a
substantial constituent, compounds of the general formula ([1)

) .

35 where n is from 2 to 28. Such products are commercially available and are offered, for
example, by Ritgers VFT AG under the tradename NOVARES®.



The pol yi socyanate conponent (i) and the polyol conponent (ii) may conprise
further 25 customary constituents, for exanple catalysts and customary

assi st ant sPaedocatidlifesves. I n particular, drying agents, for exanple zeolites,
shoul d be added to the reaction m xtur€7+n order to avoid the enrichnment of
water in the conponents and hence foam ng of the pol yurethanes. The addition

of these S*ﬁ%brﬁ%ﬁgﬁggﬁeﬁ%& Fcﬁgb%cgrt{éfrﬁegﬁg ih a&i&?ar‘ﬂ%l ﬁﬁ%holéﬁ? @?ﬁ'@gné—i 1). For

i nproving t e C osites, 11 1s fu rnmore 30
advant agaoGRTIOTIESED FERAN R OF SRR {PRG SECAK PEYSHITCr obes.  Nor sover
the addition of UV stabilizers or pignents is advantageous for avoi di ng

enbri ttl engné pafol khennbbidifaghemibirg apdthg phetdianetied sechadahydrotapyonnesipl e be
prepar ed Wt ghshiat e ifdeRs SRS Rartie ©8hadr¥ Sleferattpudedlinh Wolght BRY oft@ntajdcom tant |y
used for |qp599\:d_r)5g the curing. Catalysts chosen shoul d preferably be those
which result"in‘as long a reaction tine as possible. As a result, it is
possible for the reaction mxture to remain liquid for a long tine. As

descri bed, Th¢ polyolat@upopestsiiiplpeferablp comerigss ealtogetver & leadti 5564 py wididhbuin a

catal yst. plitc@QR0RLBEM, K9 SveighB of pdiftes R fERE YR RAdRIsBP BNDSENRE phénol-i S T eact ed
with thg p%}éﬂ&a%%&’@@@ffac ok rddhsgeneral in a ratio such that the

stoi chionetric excess I socyanate groups over those groups of the polyaol
conponent which are reactive with isocyanate groups is at |least 5% preferably
from5 to @09&thes withsaid\pamapiigbi the poys) gprapdiencld) arecaninsies Mhersieamoids

parti cul ar hvigpadiepsiaeessins hydrygenTdtoms. tdvese tgo dlely ight fravikg ts hpwolpas,t i cul arl y
good adhesQnathdraidRRbE b brdikrt® RS breSHBshE Pl LR istoraRNarRSkn¥RE pfoe&dses,| N

particylLar granite ballast. Th ol yur et hanes_'c 0 give. vittual conpact
P oductS | Al SR qo (eRfoR 8 M ERS A06Rs b ehfnit el b ©T0heed
exhi bit coRPICERERHY UsAHREYetERr lerolsRspferaRly Ry 2| feRrdipraalitygi @t )p(ﬁi‘ﬁ'y%la@@ Ranes,

pr ef er abl y himbegtnunber nbatddrsy ¢bfemy iK&hEg peeferaily atlegd 690 sodiRifiatieparticidar t her ef ore
out st andi @i e satideaRIng 460t CESAY KRG NThdBPRPFHRRES effbdledBy hictstb@arydans and

I evees. Th u'?é) r&%ﬁ&ﬁqeéﬁqmufcﬂgﬂ?%%‘ﬂ Q‘N&ﬁ%g( fore ¥ HXS.SKEQ% hf' thr mor e,
partlcllél ar 1 W'f-u g use af ver }jo'iro 0 &ﬁh@? éure an.eﬁ t ere is
virtuafPy (fshio AP GEYPE A% FoseUER O RE _ 1869 A3dNHERGe Wery 1 ong
dur abi | i t yexAmpls elypripk trineipédd peepgsel H’Etﬂ'ﬁeé@r&k aeitop poBusseseacisr alkRiet o t he

i nvent i on. oRod yaseied prafeesbiuses)dneroxideat i ng surfaces are preferably conpact and
transparent, in order 20 to avoid visual inpairnment of the surfaces, in
particular_jn the case of faca of, .bui |l dings. For. the_s - €8, :
ol yur ot nats PhIGeGARRe RhmePiaRay 0o 1By pRb S inebah (10 FaY PRPIETARY g ¢ o
this pdPpoSestanaiy gonstifyepisnior SR CHYYSIE At FSHERND AR Ghangt didivee In

pol yi socyapatiadar, tifieg @egeius.fot expalpleozgoiitas,tsheuld barddedio the rmctidShintuze ihur t her
enbodi ment ofer tdavdid RN bhihmehN6f aRP i aReIm§dhaRt iahd IRHEd fdafi@ofPeXY resin
whi ch is opyal BARE byniighifith f}ﬂi/e%%%&?hcé%sggfmé?&?ﬁ% eﬁe&ta&%ﬂﬁé ys,waepoxy

groups and’ a’ curi ng conponent .l n _gener , oxyam n ne
Jonpound |+ SR T BT e, ogBREFRIN P e cOPIRED Cb i HETBe; ho

al koxy&fi nadvaniggeocusoivpaithdompasitions fdrerreyspsing aasknby Fidqrebem oMoersoves. 1he% by
wei ght, pr efigticabdfyuy sabligke b plgmedoid ndwsmtagbdusaibd avandinpembidtidnaant bbthen 0. 1 t o
0. 5% by \A/eiTgtagngS_Pr ef erably used conpounds conpri si ng epoxy groups are
conpounds whi ch have at | east

The pelyurethanes used can in principle be prepared without the presence of catalysts.

35 Catalysts may be concomitantly used for improving the curing. Catalysts chosen should
preferably be those which result in as long a reaction time as possible. As a result, it is
possible for the reaction mixture to remain liquid for a long time. As described, it is also
possible in principle to work entirely without a catalyst.



35 two epoxy groups and are liquid at roomtenperature. It is also possible to
use m xtures of different conpounds conprising epoxy groups. Preferably, these
conpounds &F eochpgthedilobi ¢ or the m xtures conprise at | east one conpound
conpri sing epoxy groups which is hydropkhobi c. Such hydrophobi c conpounds are
obt ai ned, for exanple, by a condensation reaction of bisphenol A or bisphenol
Fwth epichlorohydrin, These 40 .conpoyn can be used individually or as

i xturesr TBEPOROUR S srREgent Q) i€ RERRINAG R oS ) M oBhtal o -

abovenent i FHEEURY H12b FroBPENEBARHD FHERSS b IMCAYANRIT R RIRS Qe Foap gramPe Rf the

sel f - enul spblyaisbmpénedt whibli kiegeainpwiindscyeoatp gicsiphig a [pastyc % mosigeblpfremused.

These hydr gphgd,c conpounds are obtained by introduci ng hydrophilic groups
into the nmain chain of the conpound conprising epoxy groups. Such conpounds

and processes faqr t hei reparation _are disclosed, for exanple, .in

TP A 7 506388 Mifieohicapsh BB S ABOHHRSUIC R Bottady 065 AGBesoabi)

honopol ynmefhysat hese eplyvisthapessoom deariestapy | @jodgadissie). dgr dapisular nmeit under go a
coval ent r eaisstraies, stich hs tee reef,oi ipdeicgaragigrsite dralldsh e Tise pandethgnes yodreots ydivegr oups,
such as polyaalyempaBPryiRisNeamgShe kR SvaterATRO Ehbde: BRRNERAARS 10 and
el ami ng- oL OB ARRYAS, ) S804 THI, AShYAR, g, ghenol - or mal dehyde adducts,

serve as curing agen e nes, al na y reacting a conpound havi ng
primary or secondary am no groups, such as diethylenetriam ne,

t ri et hyl enébeppwicthanesy mogistakln ddsechiom éhep abovginghtioned iasomiatie , polvisptyaaatesar bony|
compound, - skChe@fbr@eabran@nglyTelitYle 6 EdnkolidatirNganRlsidps b bxtticurt diytls et one,

al i phat i ¢, g3bic Yilolind BAwBLIORRK bfia RSYARARLSS doty SRURO WA RRAL, Bakkam,de
corrpo_qus are preferab % é}gfﬂo . Ke nes gﬁ col ﬂffltah)bé‘eB@ﬁ)ﬁt ures conpri sing
ketini s X MEAHEICEUTHRMY BICHPHIS A8 N4 SR AEHLC SPRBIRU o of
reactive gpPoipgolywethreescaNd isgeagriniong duapiipt edapls sibresproasdidated py theom 0. 7: 1
to 1.5 : 1, ppaedsi zcudrding yo the éfventmbl y from 1.1 : 1 to 1.4 : 1. Mreover, even
further additives, such as solvents, reactive diluents, fillers and pignents,

may be added, iR, (NG & SAMPLIAROlre bRSerBA KimE £D hRPaloaBALl L drag LO L e
conpounds conpri sSi n|c:1_ €pOoXy gr oups _an f e cur Rg" agents. us ol uch additives
are kné#n {o2voieisya '%ﬁ"@ﬁ’i’thfgﬁ%Uﬁaﬁeﬁe'né’raf“.cu'@'d et & erfesiobPyings- use of
t he proces§onibesatienegasop, pdierétharestbiaser ar en déhetic beldsdsebmie aBypraieebly of t he
process acogddifag thie bhgosavame] oR, cbarse 181 pey@bihpedst ibab&s, ors Webmak St ones,

can be bOUBG'IyiE&HSMf@s ﬂquQHPﬂétife w b6 ddufldifibastic or the liquid starting 30
the 2-¢ p i '

conponents o - conponent astic can be mxed with stones and, in a
second step, this mxture can be applied to a bank section to be consolidated
or to &fruétafuhepenarasimenof ﬂ@aavteng@m they2-cempRsanicdase refysIfg sRaweresinsuch as
support andhish isugitainzle Bl vy taydephdtiecompohent ¢) canmprisimgieptxyogogedindat o a nol d

and the pl agtngCeohBndMgn). CIAr §onedily, ThE KeRRATIsRare B po8AS frBSorPlRel C and the
| oose stong&ring%gm S“ne‘?m# &?uced by a) m xing the | oose stones with the liquid
starting conpdnents of " the plastic in a mxer, b) discharging this m xture
fromthe m xer,

30 The content of the alkoxyaminosilane compound (1) in the epoxy resin is from 0.05 to 10%

by weight, preferably from 0.075 to 1% by weight and in particular form 0.1 to 0.5% by
weight.

Preferably used compounds comprising epoxy groups are compounds which have at least
35 two epoxy groups and are liquid at rcom temperature. [t is also possible to use mixtures of

different compounds comprising epoxy groups. Preferably, these compounds are

hydrophobic or the mixtures comprise at least one compound comprising epoxy groups

which is hydrophobic. Such hydrephobic compounds are obtained, for example, by a

condensation reaction of bisphenol A or bisphenol F with epichlorohydrin. These
40 compounds can be used individually or as mixtures.



PF 0000061327/ Kes - 10 - c)curing the plastic. The | oose stones are
preferably ballast, particularly preferably granite ballast. The stones have a
size of fronfopcoeE2BiEscm preferably from1l to 20 cm particularly preferably
from2 to 515 cm in particular from2%to 6.5 cm M xers which may be used
for mxing the | oose stones with the starting conponents of the plastic are in

principle i Xer 1 I 'l : ing of the
stones wt %'h‘gé%?‘?%ﬁ?;% r@%d)ﬁ%ts i%f %Jggm\éﬁ“ﬁg%? E%‘?&ht% ﬁlé C%é{%@?%%ﬁ%ﬁ%éﬁ%&e M xers
whi ch. consPLPS Yih api-aRUsHee bRl kerOmPPIdeSORRRFRS ZPERY. AP URRHATE FiSP

pr ef er abl y Tpessvivdedhilg ¢dmrodadsratabbtainhd e ingpdusing hyaiophikadrawdsynts dha mbine. For

m Xi ng, ei tihed of the dafbsuthtohisthigupedy jeupnt gueh eomddirdd atcepradsses st be noved.

Such m xer geRhepkRAYNaRRLRES, W 8%amdIQNin XA osd fhd JEEa&ApassgICti on i ndustry
for the 15production of concrete mxes. In an enbodi nent of the process

according to the invention, the mxing of the stones with the liquid starting
conponent s CBMPeIS srhicirqagalyze g PRIBRIYMEHFRIORA 9bths| SPMPPWIISIRIMPNPE FRRY, t he

st ones andgtobps bi ghick usdagt anyva@entpeadinh svitbfind hpoqzleagrbips @artee isatandailyced

cont i NUOUS hyrbiyt Grolifte sudadibotRimimddd pdifienin@intisd, RétPNES, adrBodiicaigngrd

cont| T‘Hﬁ“shé(d mkﬂnﬁ@-férn%ﬁ&%ga’e“ruF‘ea-fbiﬁna’lﬂéﬁda%dﬁﬂ%H&[ﬁ&mtaﬁéﬁ dﬁa*&ﬁdé&t&rs%heg
materials remain 1 n the mxer unti| sufTiclent wettlnlg}g1 t he st'ones can take
place. ExpBYidMd $o°UticH AR A2BRHarYt 8tan? (8RB E B InG THE Lections to
be consol i gepoadarat amispeedodRich susht Bhe detbylerctigstinged tethilendtetraniogi d
starting cpmpgeesisnits ortyBlepbdisting, withea chrseiyeccgeduid, 8ueH dxeacetoner methylt he anmount
required fghyCcRaeRd IHakbiM hbth]iSkdad, SQipRARS I AbRIid An@PSbALR: thfgarﬁfP:Bt' nuous

m Xxi ng gew ce in.a_statjonary nanner and Lo transport t he wetted stones

di schaPgedC‘f"r‘%"rH"F%S”%j%?éﬁ‘rf‘{_S PhE LS PedP PS¢ ) NS, P &P RANB B di ment  of
t he conti nOBU4CTEATMAGIP Kelirufesotre PRECYHH Y Pedferably HBRAASTYIHDAIHE- | nvention, the

m xer may be a rotating druminto which stones are continuously introduced.

30 This drumR iafio 8ErehRREAradbs M tROEFING 2o kCpoily §lolbd brdrgly b7 NGoConponent s
of the plasgti.g ﬁ%éﬁgg@%&{“ﬁ%rﬁﬂme"tgt&n s. Here, the rotation of the drum

ensur eg t horough™ m xi e plastic and stones. Plastic/stone conposites
are thefl di scharged continuously through an openi n? at the end of the drum
The rot at i Ngregvermeyanfutieer gdditivesnsugh agrsoivarib.i raedivadiluggisi Blgss ansgpigsenty order to
transport mag bdi Ridbadging tBS prapaetibnbt thereperp edingeintadattion kethe ainpouralds pr ocess,
the st Onesc&ﬁﬁnsin@asgpagpg.foags SN THAAMS hYerRNudbdC O5ER WRkitRE! dre WRbWA 1d fhedr i ven

t hrough a tunnel,.. lhi hﬁs openings via which the starting materials of the

pl astic _ar BaT'se ”Iggg'gne‘ ©&0ont i nuousl y onto the stones. At the end of the

convey8P belt, the stones then fall into an open nixing drum whi ch di scharges
t he Some preferred fields of use of the process according to the invention are described below.

By means of the process according to the invention, loose mineral particles, such as
stones, can be bound to give a composite. The liquid plastic or the liquid starting

30 components of the 2-component plastic can be mixed with stones and, in a second step,
this mixture can be applied to a bank section to be consolidated or to structures present at
least partly in bodies of moving water, such as support and struciural elements, or the
mixture can be introduced into a mold and the plastic can then cure.

35 The composite comprising the plastic and the loose stones can be produced by
a) mixing the loose stones with the liquid starting components of the plastic in a mixer,

b} discharging this mixture from the mixer,
40



40 composite at an adjustable transport speed. PF 0000061327/ Kes The

t hi ckness of the |ayer conprising the conposite is preferably at least 10 cm
since, in Phe@owase Mt smaller thicknesses, the nechanical stability is
frequently not sufficient. The maxi muaml®hi ckness is dependent on the | ocal

ci rcunst ances and may be, for exanple, up to 5 neters. 5 In the production of
nmol di ngs, the .m xt the | oose stones with the |iquid starting conponents
of the pl azé)ti gmér?r&etH%ﬁ‘?%}%duced, after mxing, into a nold which is preferably
open at the top and where the plastic cures. The conposite bodies thus forned
can be applielgosestorrs aiaRieferaidy failasy pariculasty praterably grane SABEE dTheetaes| east such
t hat t he shasmessiar o fuvet t odb0asn, pafbley eby 1as 2p oss pdtiailany pheférhldy froguitd m xt ur e
and at BOSts &R, iheRGclIR3iont NS 1dd.88/ki ¢ has not yet cured. It is also possible to
use stones which have | oosely adhering inpurities on their surface. As 15 a
result of the nechanical stress during the m xin rocess, these jnpurities
are renovedPEromithEas bt P%F@éob'f“x'ﬂ"ﬁéhes'gﬁﬁ?ééorﬁﬁd“te HHEPEFBIRONFYS PUir"ir‘ger

adver sel y piiftegtre irhgringidleealli tupesoft mixess witlo wbich subsbadialynesrringate wetting opthef er r ed
enbodi ment sighest With Pe 1GAS StaRBG ROMpHENsf tiepladiv anpdselle. SaRets earh kenagppl i ed 20
to thegur B%eoﬁﬁg cbiSinBOtH LGnpid B Rl Which ¥ prefeeaphARided fRERakOndvbie surface,

the applicatio . the s shoul d. be erfected befqgre the co ete curing of
the ol bst | Bovethostide S5 tese, SESabngee fe e Elimeadhcra! BIRTHrLE “Sand or
synt heti c BplS eandi? B@egr anul ated sl ag or crushed slag sand. In a preferred
enbodi nent, quartz sand is used. 25 The rough surface caused by the sand

pronot es t Bgcrs@ibxketd 218 19bwh iah@ kO U, rsrushmpR, M MBtenandidions®sy fehkhe appl i ed

nol di ngs. E%h&cti%)ﬁfé%‘ﬁcr%%vrﬁi%sageous’ for exanple, when the noldings are applied
in nature tonservancy areas. The ratio of plastic to stone is chosen at

l east so that sufficient strength of the conposite is 30 ensured. The exact
anount s al meardepreasiient of the weaepteacconinge thsi ipeentipr, the mkingiohtheattoneatwdthi al s and

t he thi cknegsiqaili senthgsbmessenaof tikeplaeit i ¢tgstet Rottiheouses Ree this/gurpasekinsect i ons. A
further poLgidd By SRRl stiify RhPERSTES 4RI Arddited BHERILEY inkStnb he

protectjon of struyctur Ich are present at |east,partly |In.noving water
from s%bcawxgaag{]g?uw@ées\{m S(?feoglﬁ _.rg.e?'hﬁogt'ﬁué)uﬂ%dzq"g{?so’%{ac%grerrgarﬂli'sﬁagl ocal
deepeni ng 8fsufasdhatl tagpiaGiIng s giasislsgemalaiethe ”?"F?rﬁ&?'ﬁ@'&?@rwﬁfngt%@erﬁt‘?)’@ﬁ bed,
general | y wivetaiee plae. ebipsdiantlyt sweh g miaging eprasatne pdn hemmaadrabwgdhe stotibrestp

frequent | ypabsiRorfatdardt d@BesRRR Hab the WS Wb WieRE adiPasriag BorAgdnaktsed ow ng
to the backeyp,angd J0%sHb o ARLA InclAfl AL HAO! Qrbiadid-Onak f 1 ow. 1 he
so-cal | ed counPer,current. e sane effect 1s found, Tor exa e, in the case
of suppor t SHPORFRIGJR RBLIFH HiGr TRIHOUR; WKEY q??&?"er‘“ Br ?‘ﬁt{j’é'éwafﬁgﬁﬁf FHd8t i ng

bri dges, huadsoert thestelipd atoheslischeriget fran thePRixQO0 0GEESP Ipeagion. 12 -

In a further embodiment of the continuous configuration of the process according to the
invention, the mixer may be a rotating drum into which stones are continuously introduced.
30 This drum is equipped with nozzles which distribute the starting components of the plastic
continuously onto the stones. Here, the rotation of the drum ensures thorough mixing of
the plastic and stones. Plastic/stone composites are then discharged continuously through
an opening at the end of the drum. The rotating drum may be horizontal or inclined at
various angles in order to transport the discharge.
35
In a further embodiment of the continuous process, the stones are transported continuously
on a conveyor belt which is driven through a tunnel. This has openings via which the
starting materials of the plastic are discharged continuously onto the stones. At the end of
the conveyor belt, the stones then fall into an open mixing drum which discharges the
40 composite at an adjustable transport speed.



floating, fixed jetties, landing stages or dry docks, in the case of quay
installations, boat houses, bank walls, drilling platfornms, off-shore

i nstal | ati 6”8000§(#8HKeas wi nd energy installations, nmarine navigation aids,

I i ght houses or neasuring platfornms, hyddeel ectric power stations, tunnels or
pile systens. As a result of the open gap system of the conposite bodi es which

b b |
;ﬁg 2()?]2;(1 Entﬁ] fs; Xﬁl;'ao Sucgﬁn?lrlgﬁfq thFQUﬁiP&]tg% e%e%;}"ﬁ‘{&&ﬁ‘@&ﬂys,rg f.l ow ener gy

er os mage to
St ruct ur oslEaehel SUSIEStC RHERop Ha® FssEAnEh SEh ﬁty 'soﬁf’%a@ow SOt e ur al
el ement s c&ﬁX'B‘em‘l fﬁ@k%éﬁjdeWh@nhP’hé\eaWGahﬂtcémﬁtﬁFCWdWY\MI fog egmpda. et ur es
whi ch are supeefercially cleaned in a first step and coated with the
2- conpogent pI asti c in a second step. The surface is preferably first

fr eed fr 0 crreo EX%C% &% rAO?EIIFE%SOEhe Rl ?E \‘%él Rt ses%ﬂesbkvﬁﬁttﬁgg Lﬁtﬁ]qﬁlg‘[?‘gh

i nventive resi

sur f ace. AC?'F%@B%TP&WP p'@éﬁﬂ&dﬁ‘“ﬁ%ﬂoﬂ%m"%’%ﬁ%%pm '%E? E5hePgh aI i phatl c
pol yi socyantthe tapsarngirwefess tiel pjastis edes. 2DneTdmnpapis hadisitiors fofmediven pelagpliedt hane t o
the surface@bake effected in a customary and known manner, preferably by
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erosion. This is understood as meaning local deepening of the flowing bodies of water, in
particular of the river bed, generally where there is a strong water current in narrow
stretches, frequently also at bridge supports, where the foundations are attacked owing to
the back-up and the subsequent sharper gradient due to rotational flow, the so-called
courntercurrent. The same effect is found, for example, in the case of supports or bridge
40 supports of piers, water bridges and/or floating bridges, harbor installations, such as
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15  the inventive hydrophobic polyurethane or epoxy resin is then applied to the surface.

A transparent, compact hydrophobic polyurethane based on an aliphatic polyisocyanate is
preferably used.

20 The application of the polyurethane to the surface can be effected in a customary and
known manner, preferably by spraying on. The thickness of the polyurethane layer is
preferably from 0.5 mm 1o 1 cm, in particular from 0.5 cm to 3 mm.

The resins according to the invention are distinguished by better wetting and better

25 adhesion to the mineral surfaces. In particular, surfaces of materials having a high surface
tension, such as granite, are also wetted. The resins are insensitive to moisture on the
mineral surfaces. Furthermore, the presence of an additional catalyst is not absolutely
essential for curing.

30 The mineral materials may be parts of structures, dams and levees, and cracks and
cavities present in these parts can be filled with the 2-component plastic resins.

For example, the process according to the invention can be used for stabilizing dams and
levees, cracks or cavities present in the dams and levees being filled with a hydrophobic
35 poiyurethane.

The hydrophobic polyurethane can preferably be a compact polyurethane. However, it is

also possible to use a hydrophobic polyurethane foam having a density in the range from

200 to 1000 kg/m>. In the case of a higher density, the mechanical stability of the foams is
40  frequently no longer ensured.



5+conponents was distributed uniformy over the basalt ballast by neans of a
watering can. The liquid reaction m xture having a very long reaction tine
wet t ed t hePF RO6EAEKEsnpr egnat ed the entire ballast site. The conpact

pol yur et hane cured w t hout bubbl es and1gave a strong bond to the granite
ball ast. The results of the nmeasurenents are summarized in the table. 10

Exan‘pl € (a(A éng éygne{tg OQVS%H )he léﬁe tﬁfl g}ﬁhr%é D[)OO!S ﬂoron 85 parts
e el )

oy el o 3?80%‘"3%4' 51y & Y, hegiom iy %9@% P eBoRh SREMRe 8 0 1 port

by wei ght &foRa@iien wé wetdiare fdeesyamiratp| Foydsxt G b&ndset(hés peivretyadatiiponent was
t hus conpl etrepon88t 7). padwesvby awingit pollisbcyacaten ate presrablpdded, partitidry prepar ed

pfloéai:ego]gpfyf@ﬁ e@nﬁré Pﬁt&mm%wéna\f@rﬁms RAH VA h)rénm]étﬁ%qe &ls%cﬁmat%gﬁg: ew%s
P [?5 'rne%ﬁ‘( |cu£llJ rﬁlx res f}eMB?rgﬁg %Bl‘)ﬁ?na{%ngq y?netlll)?e gq[%so%gna s ’

el ongati on r-ansi ure Tg.
Mor eover , H‘ﬂﬁ’o@m e TB%(H’P'@@WN@P@*’?G‘%F@S[P@&P‘? tegnfof R %F‘é?rﬁ%{ﬁtéo”r@m n wth
basal t bal Isasytanuiter gtohpss apdirip pseiculyaialincotpatations tof weeghanat grochscedhé fesb an open
mol d havi nenehtishedi sERTPHURTS arkb phFared U5y edclingl pBNisddyandteswitd e tndnethel the

con'ponqatssee@ﬁ.o b%ranma £g ee,m B%d?ﬁévﬂé%‘i bewiRasald nkad 4eﬁ54torhe/a gls of a

wat ering c reaction time
vt er . Bl Ml @5?? PR ot o sans B 1 fenerar e G et

pol yur et haﬁéoé%éﬂwﬁﬁghhout bubbl es 25 and gave a strong bond to the granite
ball ast. The results of the neasurenents are sunmmari zed |n the table. System
Propertiesggt ﬁ@%&aﬁ&ﬁ&ﬁﬂﬂn@é@%@rﬁh@%ﬁ%%méq hid &t oF&AdB! e(accordi ng
Lo e bV gaL ORInGOE oD i d0ERRe ASHPOA % W By Bt fgoat  on a

break acco g
applied where a damaged area is present, where they cure to give polyurethane.

In the case of damage to the surface, the liquid starting components of the polyurethanes
are applied manually, via a mixing head or by means of a spray gun, depending on the

20 amount required. For filling cavities in the interior of the dams or levees, the liquid starting
components of the polyurethanes can be introduced into the interior of the levees, for
example, by means of a mixing head and a lance.

The inventicn is explained in more detail by the following examples.

25

Examples

Polyol: hydroxyl-functional component known from fat chemistry and based on

castor oil, reaction products of castor oil with a ketone-formaldehyde

30 resin, OH number 170

Isocyanate: polymeric diisocyanatodiphenylmethane (PMDI)

Additive 1: silicone antifoam

Additive 2: N-(3-(trimethoxysilyl)propyl)ethylenediamine

35 Comparative example

93 parts by weight of polyol, 8.95 parts by weight of a zeolite drying agent, 50% strength in
castor oil, and 0.05 part by weight of an additive 1 were mixed to give a polyol component.
83.7 parts by weight of isocyanate were added to this prepared polyol component, and the
40 components were thoroughly mixed. A 2 mm sheet was produced from the mixture of the
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components in order to analyze Shore-D, elongation at break, tensile strength and glass
transition temperature Tg. Moreover, composite bodies were produced from the
polyurethane resin with basalt ballast. For this purpose, basalt ballast was introduced into
an open mold having the dimensions 15 cm x 15 cm x 15 cm. The liquid mixiure of the
components was distributed uniformly over the basalt ballast by means of a watering can.
The liquid reaction mixture having a very long reaction time wetted the rock and
impregnated the entire ballast site. The compact polyurethane cured without bubbles and
gave a strong bond to the granite ballast. The results of the measurements are
summarized in the table.

Example (according to the invention)

93 parts by weight of polyol, 6.85 parts by weight of a zeolite drying agent, 50% strength in
castor oil, and 0.05 part by weight of an additive 1 were mixed to give a polyol component.
0.1 part by weight of additive 2 was added to this mixture and the polyol component was
thus complete. 83.7 parts by weight of isocyanate were added to this prepared polyol
component, and the components were thoroughly mixed. A 2 mm sheet was produced
from the mixture of the components in order to analyze the Shore-D, elongation at break,
tensile strength and glass transition temperature Tg. Moreover, composite bodies were
produced from the polyurethane resin with basalt ballast. For this purpose, basalt ballast
was introduced into an open mold having the dimensions 15 ecm x 15 cm x 15m. The liquid
mixture of the components was distributed uniformly over the basalt baltast by means of a
watering can. The liquid reaction mixture having a very long reaction time wetted the rock
and impregnated the entire ballast site. The compact pelyurethane cured without bubbles
and gave a strong bond to the granite ballast. The results of the measurements are
summarized in the table.

System Standard system Example
according to {according to the
Properties comparative example invention)
Shore-D hardness according to
DIN 53505 70 66
Elongation at break according to
DIN 53504 0% 70%
Tensile strength according to
DIN 53504 22 MPa 22 MPa
Tg/max. G" according to ISO o o
6721.2 35°C 35°C
Curing time' 37 minutes 26 minutes
Granite Basalt Granite Basalt
Weiting

G anite



PF 0000061327/ Kes - 15-

Dry curing Underwater curing conplete conplete

conplete conplete about 10% about 85% conpl ete conplete Conpr essi ve
strengt h2 OnefawfEErescuri ng
-15-
Dry curing | complete complete complete complete
Underwater curing | about 10% | about 85% complete complete
Compressive strength”
Underwater curing | 5980N | 11102N 12695N | 23793 N

! Achievement of a viscosity of 20 000 mPas at a temperature of 25°C, measured using a Haake VT
500 viscometer with measuring cup according to MV DIN B and rotor according to MV DIN

53019/1S0O 3219

2 Test conditions for pressure characteristic test: preload 5 N, test speed 50 mm/min, load cut-out

threshold 1000 N



5980 N11102 N 12695 N23793 N 1 Achievenent of a viscosity of 20 000 nPas at
a tenperature of 25C, neasured ‘using a Haake VT 500 visconeter with measuring
cup according to W DIN B and rotor according to MW DI N 53019/ 150 3219 2 Test

conditions for pressure characteristic test: preload 5 N, test speed 50
mm mn, |load cut-out threshold 1000 N PF 0000061327/ Kes
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are H, [Cl-1211CH3; 15tiS O - 10; nis 1 - 3;
A process for coating, for adhesive bonding or for binding of surfaces of mineral
materials with a 2-component plastic resin hy applying the plastic resin to the surface
or binding the surfaces of the mineral materials with the plastic resin and allowing the
plastic resin to cure, wherein the plastic resin comprises from 0.01 to 10% by weight
of one or more hydroxy- or alkoxyaminosilane compounds of the general formula (1)

pefr—CL o

in which:

X independently of one another, are OH, CHa, O[CH:],CHs;
Y i [CHgly, [CHalNH[CHg];

R, R areH, [CHCHs

i is0-10;
n is1-3;
D is0-5;
m is4-n;

1,5 independently of one ancther, are 1 -10,

wherein the 2-companent plastic resin is a hydrophobic polyurethane resin which is
obtainable by mixing a polyisocyanate component (i) with a polycl component (il),
wherein the polyol component (if) comprising one or more polyols which are known
from fat chemislry and are obtainable from animal or vegetable fats and olls, and

the atkoxyaminosilane compound being present in the polyol component (ii}.

The process according o claim 1, wherein the alkoxyaminosilane compound (1) is a
{rihydroxyaminosilane compound or trialkoxyaminosilane compound, X = OH or
QO[CH,),CH; and p being 0 or 1 in formula (1).

The process according fo ¢laim 1 or 2, wherein the alkoxyaminosilane compound (f) is
an alkoxydiaminosilane compound, Y being [CHplNH[CH,); and r, s being identical or
different and being 1 or 2 in formula (f}.

The process according to any of claims 1 to 3, wherein the polyol componsnt (i)
comprises a phenol-modified aromatic hydrocarbon resin.

formula (1) [N \ R (1)
are OH, OH3, OPH2LCH3; Yis [CH



pis 0 - 5 ms 4 - n; r, s independently of one another, are 1 -10, 20 wherein
t he 2-conponent plastic resin is a hydrophobic pol yurethane resin which is
obt ai nabl e by m xing a pol yi socyanate conponent (i) with a polyol conponent
(ii), wherein the polyol conponent (ii) conprising one or nore polyols which
are known fromfat chemstry and are obtainable fromanimal or vegetable fats
and oils, and 25t he al koxyam nosi |l ane conpound bei ng present in the polyol
conponent (ii). 2. The process according to claim1l, wherein the

al koxyam nosi | ane conmpound (I) is a trihydroxyan nosil ane conpound or
trlalkoxyan1n03|laﬁ@n@8ﬁﬁﬁhnd X = OH or.p{.CH21,CH3 and p being 0 or 1 in
formula (1). 30 3. The process accordlng toclaiml or 2, mhereln t he

al koxyam nosi | ane goqgou nd am nosi esT@d Y bei ng
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in.formula (I). 35 4. ?ﬁe process accordlng to any of clains 1 to 3 wherein
the polyol conmponent F rocess ord:% gaa calmrs]g)losrr%eremlhg% eafglpngtarga,sarewdr ocar bon
resin. PF 0000 o1 ?‘ K whlctiareadhesweﬁb%n ep{ooigeasc%mpac‘)gi% a 0 any Of claims 1 to
4, wherein the plastlc resin cures vat e 6. The process according

Lo any of claims 150 5. yherei n rhe 508k Al ThehEhGeka2ssast ones, hi ch
are adhesi vel y bonde Lf LG R o0 9@4& | Seands n 1HE & PEAFsaeabGoRsling to any of

claims Ito 6, wherei %mﬂ%ﬁ%%%se al's are wa structures which are
superficially c}eane T Irst step and coated with the 2- conponent plastic

in a second step_ g 8.1 JRERLAGARSL 86 S UMD 7 B e MneGlnBlel® ok LR 7, Wherein
the mineral material S affuRakirs o sk HGLUES Snd S B0 il RUEGS 2ANd Cracks and
cavities present in tHass t@cg,spo%,ep,;simgseg with the 2-conponent plastic
resins.
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