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adhesi ver hpbsbisgn@ind bi nding of m neral surfaces 5The invention
relates to a process for coating, for jadhesive bonding or for binding
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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



40 pol yol conponent, the polyol conponent conprising a polyol known
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40 polyisocyanates have a low strength and mechanical stability.



15 by wei ght of one or nore hydroxy- or al koxyam nosil ane conpounds
of the gep&bdiss la (1) [YNN \ im(l) 20in which: X ndependently of
one anotﬁ ar g;p(gu CH3, O[OH2]pal 3; Yis [CH], [CH]INH CH2]; R R
are H, [CHZ]lC]—IS tis 0O - 10; 25nis 1™ 3; pis 0 - 5 mMs 4 - n; r,
si ndependent|y of one another, are 1 -10, 30In general, the
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20 in which:
X independently of one another, are OH, CH3, O[CH,],CHs;
Y is [CHz, [CHZNH[CHy]s;
R, R’ are H, [CH,],CHa;

t is0-10;
25 n is1-3;
p is0-5;
m is4-n;

-

,§ independently of one another, are 1 -10,

30 In general, the alkoxyaminosilane compound (I) is a trihodroxy-, dialkoxy- or
trialikoxyaminosilane 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,],CHs and p being 0 or 1 in formula (1}.



15 solid plastics. Preferably, the plastics are conpact, i.e. they
conpri sgr yobdedlhkys No pores. Conpared with cellular plastics, conpact
plastics are distinguished by greater 4mechanl cal stability. Bubbl es
within the plastic may occur and are generally not critical. However,
they should as far as possible be m nimzed. 20Furthernore, the
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The latter are also referred to bel ow as pol yol conponent (ii).
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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.



30ln a preferred enbodi nent, the polyol conmponent (ii) of the
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chem stry. Such polyols known from fat5 chem stry are obtainable from
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hydr oxyl - functi onal conmponents which are known fromfat 35 chem stry
and canHpéronglegioas ael preﬂeareamawe tﬁé amirfcagroape Bt vdry redetiagahe shereaction

g:’ilsto[)I gf(l:){zure%eréfo@ﬂ%iéio% %{dh Qéc}" groups, such as grapeseed

cumm n ol see oi'l, borage seed oil, soybean
oil, wheat germ oil rapeseed oi I, sunflower oil peanut oil, apricot
seed Oi Pplyisbsyealateiso(ihmhiubi mayabermsddoar‘e alblthase pblyieowmoat&anmﬁxtnws and
0i |, 5avpfRdQnidrd ha\ﬁﬁgaapﬂéﬁgttmr@od?hhate%ﬁ&%%m&ﬂ aré‘ﬁ’eﬁﬁi HHFooFH iemperature

evenl ng ronrose ol

vl nut Bl /En P@?’Pw& PolPel 8ot bty PRVPAIR a1 aec.o hatuedy
on PF Dol ISTMKEsol- toBiene ngispeyaopisi CTRALirad qiatiphanyinatioanse Hisocmnaite
acid, V(imlgnirc pamcdlar PektuesEebi M1 &% Bolypiesiylcpeolpbthyleft Ysdhsdr9arthtes

nervoni g..al thoil "ﬂﬁe [ﬁdﬂ)g Oc?cﬁléﬁates h@?laﬁ{a e r?ng Hed %Ble@){ Hﬂ) é\? tt%chgorporatlon

ar achi doni ¢ aci‘d I'cac up ano
aci 40 cakisesyagHategi@ups ang %ﬂ'wfﬁydﬂﬁwgr%ﬁ“ﬁ”éﬁf HW*@H‘@ WBRRFe T Ngrlast-
ket one- frentieradie byapourelsi ae @re&paperoemrmlabmgmelylsbeyae\atdsawtth [Bss than the

gg?ri)oﬂen lﬂétggﬁl Q t€of oufw %asPNvorB%%f% r@@rog;@ﬁ' korh %nﬁ'%?f—?
¥ om | abocHlF1EFs toc%%ﬁéé RiR Yrﬂ%ra 5e¥ NGES Sty renBigbl o saige from

fatty a2|t@129%ttarrvwghtt h simul taneous reaction with al cohol s and, if 10
appigpriate, subsequent furt her transesterification reactions. The

t f h t | d fats i .
e o iR, s Bodiens At RRe oPoe SYaBRAP caish ety o SHEN PR pirbetc
pr oduct solyrsmaaw@g Bie hexanetbylend digecyassigl (HRY apbisapbomngupisopyanate
nmonohy d{IPDI)orowiAd Yoheigh wdlamtyodf thel a@)hememlﬁeodyangtes Sthepareaydnerhlly used

ther eby; 4o Ry df el ALl Hroaldhs,! e LE R faeopmgégé‘ggmgmhates or

al cohol s, 1Thto a structure having er o
Si ng% olsPSYaWERteRt s ar e general l'y gl yceryl est ers, parallel
transest er| fi cat | on reactions also take place dur| ng the

aboverreﬁrr f‘tﬁg T&Iﬁnpﬁ%??%éﬂgéehgﬂéﬁ }]ﬁ&’s %@‘B rablexasﬂw&

a nol ecH %r ﬁ?”? 0to | % I ctls
are avalYHB9E QSPS éﬁ B LR Sroursg S%o’#?o'?OSEB iBREnglconols
prefer ab:lojyoda)mprilesesnreferabbfaspolﬁu%tbpamlgm , in particular at |east
75%by wei ght, of the polyols knovvn fromfat chemstry. In a

Conpr | sisene et SptaHing S A Midiion CHEBRAPAVyBRRRES drt frethos Bing a
| east ohﬁdrgmmﬂ finiguli Thechydserbwaicitecatyiel achigvsrin paitiedlphby hydrext-fungiiongt
an i ndesempensme Idvnriesh B fat Bhemistiy ol iherpelyobemApaniedt iinei r synt hesi s

conponents have a very high hydrophobicity.
30 [n 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
chemistry 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 all,
oils modified with hydroxyl groups, such as grapeseed oil, black cummin oil, pumpkin seed
oil, borage seed oil, soybean oil, wheat germ oil, rapeseed oil, sunflower oil, peanut oil,
apricot seed oil, pistachio nut oil, almond oil, olive cil, macadamia nut oil, avocado oil, sea
buckthorn oil, sesame oil, hazelnut oil, evening primrose oil, wild rose oil, hemp olil,
40 safflower oil, walnut oil, faity acid esters modified with hydroxyl groups and based on



Preferably used phenol -nodified aromati ¢ hydrocarbon resins having a
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35 where n is from 2 to 28. Such products are commercially available and are offered, for
example, by Riitgers VFT AG under the tradename NOVARES®.
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The polyurethanes 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.
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curing component (ii).

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 room 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 hydrophobic 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.
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35 The composite comprising the plastic and the [oose 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,
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It is also possible to use stones which have | oosely adhering

i mpurit begoofid1dhREy surface. As 15 a result of the nmechanical stress
during the m xing process, these |rrpu1ibt|es are renoved fromthe
surface of the stones and can therefore no | onger adversely affect

t he adhesion of the stones to one another. In a preferred enbodi nent
of the processg #equiaglicng to the invention, sand can be applied 20 to
the surface of the nolding. In order for the sand to adhere to the
surface |'i cation of the sand shou] d be ffect ef or

conp ot 5% (TSR a5eS e P Sebl B8l et PRl bS8 8 ba Se esstones
sand nakhavgea siae wf fibmsiatedsOoem,gyrefietablyi feors drid 20 padisulgriy preferabiy foimag to
or csushedmsiashriand frohi2.81P68fc@s.r ed enbodi nent, quartz sand is used.
25 The rough surface caused by the sand promptes the settling of life
forms, such as plants and nosses, on the applied noldings. This may

be advaNh’@géWh@ L b%uwémlmwetlwemrmswyﬁw the stagiyjsl easepangnisaaf l!ifﬂfé
conser vVplagkt afeeifprincipleTdittypéd biomXerspvitrs whizhtsdibstaamely icdrples epttiay of the

east saohliabntid i anPhiEABERGAL ot e SRURIE Lhestis. Mk bonlle

exact anoun

mat &9 | aPSAheRE ‘Pfé‘t%"ﬂﬁfcf&ﬁéé%m%l? aa‘HHmsWF@BéS isfaraRly REAVigied gdthi infetngds, have
r espect proeei apakicalady isaitshle. A Fountixieg, gibeetita dlunusan bé cabhsedotooEds or the
accor di fhﬂarﬁ@s%gﬁbbmb%&l' on is the protection of structures which are
present at least partly in noving water from so-call ed subsurface 35
erosion. This is understood as neaning | ocal deepening of the flow ng
bodi es Bfictwatixars are kpawn iand| ae uskd; toe example, rethe gensduetidnyindisdryefor the
theqg i srodustionWIGoM@ERmiked.r ent 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,

t he so- tedn eabedmenteictie Peoness paeordiedo dief iventios, thgpiging b Eheestangs ‘é!'th

in the prgulfstatingeompobntdof g @ladlis isnsifectes cohtimicesly, Fortes plipostgasse

888{)825 1%9%&&%%{999?@%&36 n'feﬁ%;cgltﬂea}% %&I&%re u% u@e% (;c;ir%uousg intg the

dockQ, Mxer feddhe avedied q'i!f%ﬂ?sl"’H%tdé‘icf‘%'tgiegr??"t'%{?&ﬁ'yhdﬂs@§ pr repdl st Be
drillingngired trat tre, startihg stedereld restaa inathe omizer dtsuftidentivedtingr tigy stones

i l“;t ?lolr ain %ﬁé pldtar 'E?(?e&l@?(ﬂ yakdiea nﬁitﬁ’éa pdrSd QQH%@%%quﬁé B8ctions to
D esul P bonsiieter af e sased Sichansighe pionss whiibt MiE Ui igblsl g koRRandrts

absor b ohibepjastio @y disthrargerbirgy, the mixer in drekamourd reguired dpresaggolisiation.olt is
enepgy ald [REBRAWSLBbEMtd GRISontMUSUD FhiRAG | dihvick |he§%te&iéh§rw inaffer and to

Cuppor t vaBORTe b oL et fﬁ%iﬂvf’rhggptgﬁﬁ%d@ﬁ'%d aparc Y

material may be walls of structures which are superficially cleaned
in a fimsh fetep ensbdirpaited thé bbnttrimeuﬁccmgmementofrzh@mto@ss; aceorgiag andhe

step. .nventUﬂe h%%%&cﬁagﬁg %brﬁ a‘ﬁb?g Héé % h s‘la'cﬁ'%sfarr E?JrqanBlé#N’ m}']}@g&red

jetS or ICU ar s nven lve

pol or cThis Ty EsiRRe wih RoTdbs Welsh Akt e SRS SQFPRSETS ot the plastic
t r ans paceninuoustyrpaiot théstimephdisire, thelrytatiet bathe drameehsaresahombgip niting of

pol yi sogyafadie a'na sﬂfn%fsemltlé’/sféﬁg‘éomggsﬁ&ear@mn' d?ﬁhh%d%nﬁﬂ%usly through

pol yur et hane to In a cus

anmer SbABPRP A a5 of 337 figimun Thewelaing SRk aiayshe PRERIA J mihs e
| ayer i varppuefapglebliryorideniont@nspertihedlisthesge. i n particular from0.5 cmto
3 ngs The resins according to the invention are distingui shed by

part 1 cult B SBediReh e RS edf B oicho, R %&53}“’% it BEE ooy,
as granPi & cveyey kelt which del drivere thraughhg thpreli nkhis 8¢ iopenipgs g whigh dhe
on the sRipgahatetdl$ atwe.pldstic tat’aemameeQed tentipnesnorao te stonexlditttheead of

cat al ysfheI c?orﬁ}gytroratgﬁpltﬁjé §{0Y|e§5fl§eqméllq}1t 24 of)Hﬁ 'rﬁ\gmg %Quﬁﬁ'\ﬁh.&'] %?srcﬂérges the

40 composite at an adjustable transport speed.
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25 The rough surface caused by the sand promotes the settling of life forms, such as plants
and mosses, on the applied moldings. This may be advantageous, for example, when the
moldings are applied in nature conservancy areas.

The ratio of plastic to stone is chosen at least so that sufficient strength of the composite is
30 ensured. The exact amounts also depend, for example, on the size with the mineral
materials and the thickness of and siress on the moldings in the respective bank sections.

A further potential use of the process according to the invention is the protection of
structures which are present at least partly in moving water from so-called subsurface
35 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
countercurrent. 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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system 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 paris 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 polyurethane.

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.



according to conparative exanpl e Exanple (according to the invention)
Shor e- Dppg(gog&q@,@gcordl ng to DIN 53505 70 66 El ongation at break
according to DIN 53504 70% 70% Tensi l? strength according to DIN
53504 22 MPa 22 MPa Tg / max. G' acco 8. ng to | SO 6721-2 35C 35C
Curing tinel 37 m nutes

Aliphatic isocyanates, for example hexamethylene diisocyanate (HDI), isophorone

diisocyanate (IPDI) or the reaction products thereof with themselves, for example with
incorporation of uretdione or isocyanurate groups, can be used as polyisocyanate
component (i). However, aromatic polyisocyanaies are preferably used, particularly

5 preferably isomers of toluene diisocyanate (TDI) and of diphenylmethane diisocyanate
(MDI), in particular mixtures of MDI and polyphenylenepolymethylene polyisocyanates
{crude MDI). The polyisocyanates may also be modified, for example by incorporation of
isocyanurate groups and in particular by incorporation of urethane groups. The last-
mentioned compounds are prepared by reacting polyisocyanates with less than the

10  stoichiometric amount of compounds having at least two active hydrogen atoms and are
usually referred to as NCO prepolymers. Their NCO conient is in general in the range from
2 to 29% by weight.

For the renovation of damaged dams and levees, the liquid starting components of the
15 polyurethanes, i.e. the polyisocyanate component (i) and the polyol component (ii), are
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 invention 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 producis 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, 6.95 parts by weight of a zeclite 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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Dry curing Underwater curing conplete
about 10%gbout 85% conpl ete

componenis 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 liguid 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 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.

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 70% 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
Wetting
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! 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

53019/1S0 3219

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

threshold 1000 N



S resin and a hydrophobic epoxy resin, by applying the plastic resin
to the sppiBERsRfkeDI Nding the surfaces of the mineral materials with
the plastic resin and allow ng the pl Tgtlc resin to cure, wherein the
plastic resin conprises fromO0.01 to % by wei ght of one or nore

hydr oxy- or al koxyam nosi |l ane conpounds of the general forrmula (I) 10
[Y \(])wWRclainx whi ch: Xi ndependently of one another, are COH, CH3,

O[ CH2] CH3; Yis [CHZ],, [CH2I NH CH2] 3; 15R, R are H [CI—|2]CH3 tis O
- 10; nls ende tI ne,
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al koxyam nosatedals \Aﬂtbrqﬁmadpc@ne)nt phlastc tesmyelectwammbydrapmbmptmuuaﬂjam

tri abkoxya%é‘iﬁsdnhaé‘ﬁy&@ Bpox resiFHoPapgiyi %b&%r%to"th@%tﬁﬁc@ or
or 1in fornuc,

rocess acc
wherein t % aﬂfr%as? L m%%dﬂ%reﬁ"& w“@ i ool o 3¢ Abevina due
conpound, laaticngsin GrFejreNwhenalr] the pfastic resin beinptseasdeam Od4| tod0% by weight
di fferent aji@nber Adrdh@iroxy- bhalkexyaHifoslidhe npgbundef e @essal RARWA ) Ng
to any of claims 1 to 3, wherein the 2-conponent plastic resinis a
pol yur et hane resin which is obtainable by n1X|ng a pol yi socyanate
conmponent (i) with a polyol conponent (||) e alkoxyan1n05|lane
conpound bei ng present in thﬁtﬁe$ Yecorpil en? ().
0000061327/ Kes -17- 5. ocess accordl To cIa|n14 wherein the
pol ¥81 conponent (ii) conprlses one or nore polyols which are known
fromfat chem stry and are obtainable fromanimal or vegetable fats

and oils. in which:
X independently of one another, are OH, CH3, O[CH,],CHj;

Y is {CHQ]t, [CH2]rNH[CH2]Ss

15 R, R are H, [CH:],CHg;
i is0-10;
n is1-3;
p is0-5;
m isd-n;
20 r,s independently of one another, are 1 -10.

2. The process according o claim 1, wherein the alkoxyaminosilane compound (l) is a
trihydroxyaminosilane compound or trialkoxyaminosilane compound, X = OH or
25 O[CH;],CHz and p being 0 or 1 in formula (1).

3. The process according to claim 1 or 2, wherein the alkoxyaminosilane compound (l) is
an alkoxydiaminosilane compound, Y being [CH,],NH[CH:]s and r, s being identical or
different and being 1 or 2 in formula (i).
30
4. The process according to any of claims 1 to 3, wherein the 2-component plastic resin
is a polyurethane resin which is obtainable by mixing a polyisocyanate component (i}
with a polyol component (ii), the alkoxyaminosilane compound being present in the
polyol component (ii).
35
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5 6. The process according to claim5, wherein the polyol conponent
(H) conptebmessige7ikBenol - nodi fied aromati c hydrocarbon resin. 7. The
process according to any of claims 1_$_3, in which the 2-conmponent
plastic resin is an epoxy resin which Is obtainable by mxing a

hydr ophobi ¢ conponent (i) 10conpri sing epoxi de groups and a curing
conponeft (The)progdssregtordingdo alakodyaheémrosthé eniyolccompmnrot (iscgmm@sentne or

the curing RGRRINRINY whichare Rnowl &oRl BE 8%mid®F Ahd LRYoHQinaN¥ fRfm ahifdal®r
1to 7, vvhere|{1 r}e pl ﬁStI'C resin cures under water. 15 9. The
process accvc?lgaaﬁg P18t claims 1 to 8, wherein the m neral
materials are | oose stones, which are adhesively bonded to give a

conp®si Be. ThEOprot&ss BERRERG t@@firh (B, Nghdréinatiy polyct lcamPBndntt(®) 8smprises a
wher ei n theﬂhréwl%&!liﬁ r%Haﬂ# ﬁwﬁ‘{;@ar% |le§in20°f sfructures which are
I nafirst ste (

superficially Cleaned | p and coated with the 2-
conponent pkastic hi a econd step. 11. The process according to any
of cl ai @ ITHepr8cesstaecendimgtib anpicheaials Trat &rin ah&hahe 2gantpeneatt plastic resin

struct ures,; ; LAVt | :
oLyt Ut s SRORE S, WARIAGHE ORI 1S 1R BRE orkrbfe
8 comprising epoxide groups and a curing component (i), wherein the

alkoxyaminosilane compound is present in the curing component (ii).

8. The process according to any of claims 1 to 7, wherein the plastic resin cures under
water.
15
9. The process according to any of claims 1 to 8, wherein the mineral materials are loose
stones, which are adhesively bonded to give a composite.

10. The process according to any of claims 1 to 8, wherein the mineral materials are walls
20 of structures which are superficially cleaned in a first step and coated with the 2-
component plastic in a second step.

11. The process according to any of claims 1 to 8, wherein the mineral materials are parts
of structures, dams and levees, and cracks and cavities present in these parts are
25 filled with the 2-component plastic resins.



