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Polyurethane-based Waterproofing Composition for the Water-

proofing of Concrete Structures

[0001] The present 1nvention relates to waterproofing composi-

tions based on polyurethanes, which are particularly useful

gr—

for the waterproofing of concrete structures.

gr—

Background of the Invention

[0002] Concrete structures, especially those which are 1m-

g—

mersed 1n the ground are subjected to a number of destructive

factors, such as water, frost, carbon dioxide, hygroscopilc

salts. Hence, concrete structures are usually protected by

coverling them with waterproofing membranes. Besildes preventing

water 1nfiltration, waterproofing membranes prevent structural

damage to building components.

[0003] Currently, typical waterproofing membranes are avall-

g—

able either 1n the form of sheeting materials or as water-

proofing compositions which are applied to the structure as a

ligquid. After curing, liguid waterproofing compositions form

an elastomeric seamless membrane which 1s 1mpermeable to wa-

ter. Many liguid waterproofing coatings are based on two-
component polyurethane systems, comprising a polyol component

and a polyisocyanate component, which upon reaction with each

other form polyurethane polymers.

[0004] It 1s further known that humidity, which 1s usually en-

trapped 1n the concrete and emitted from 1ts surface, reacts

with the 1socyanate component forming an amine and gaseous
carbon dioxide (CO,). Thilis gaseous carbon dioxide may puncture
the uncured membrane, thereby creating pilinholes through which

water may penetrate, or 1t may remaln entrapped between the

concrete surface and the waterproofing membrane, thereby dete-
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g—

concrete stTructure.

[0005] Thus,

branes require the utilization of a primer, such

typical polyurethane-based

g—

PCT/EP2012/060651

1ng membrane to the

waterproofing mem-

as a primer

based on an epoxy resin, unsaturated acryvlic resin, polyure-

thanes, etc.

consuming,

especlally due to 1nstallation cost,

However,

g—

the use of primers 1s expensive and time

surface prepa-

ration and sanding. Hence, there 1s a desire to avoild the use

gr—

of primers

branes, while still]

waterproofing membrane to the concrete

avoliding the

1n

humidity with

gr—

summary of

the

g—

che 1socyanate component.

Invention

[0006] The problems mentioned above are

proofing composition, including:

ligquid polyurethane-based

waterproofing mem-

gp—

maintaining an acceptable adhesion of the

structure, and while

formation of pinholes caused by the reaction of

g—
p—

solved by a water-

(a) at least one a branched 1socyanate component comprilsing

on average at least 2.3, preferably at least 2.5, more

pre

ferably at least 2.8 1socyanate groups per molecule;

(b) at least one hydroxycarboxylic acid component.

[0007] According to another aspect o

gr—

lems mentioned above are solved by a

tion, including:

(a) at

least one a branched 1socvyvana

the 1nvention, the prob-

waterproofing composil-

e componen

C comprising

on average at least 2.3, preferably at least 2.5, more

pre

(b) at least one polyol component;

ferably at least 2.8 1socyanate groups per molecule;



CA 02873255 2014-11-12

WO 2013/182234 PCT/EP2012/060651

(C)

(a)

at least one latent amine component having formula (I)

or (II);

R R1
_N—A——N:<

R R2

(L),

wherein A 1s selected from the group consisting of al-

kvl, cycloalkyl, aryl and alkylaryl, each Rl group 1is

independently selected from the group consisting of hy-

drogen, alkyl and aryl, and each RZ group 1s 1ndepend-

g—

ently selected the group consisting of alkyl and arvl,

and n 1s 1, 2, or 3;

(LI),

wherein each of R8 and RY9 are 1ndividually selected

gr—

from the group consisting of hyvdrogen and alkyl, R10 1s

an alkylidene group, an arvylidene group or an arvylalky-
lidene group optionally comprising at least two ure-

thane groups or at least one carbonate diester group,

and n 1s 1, 2, 3, or 4;

at least one hydroxycarboxylic acid component and/or at

least one silane-based compound of formula ( )
?3
R6—?i—R4
R5 ( )
wherein R3, 1s an alkoxy group having 1 to about 8 car-

bon atoms; and R4, RS, R6, are each 1independently se-
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g—

lected from the group consisting of —-(R7),-72, wherein 7Z

gr—

1s selected from the group consisting of amino, epoxy,

mercapto, 1socyanate, ureido, and 1midazole, R7 1s an
aliphatic, alicyclic or aromatic group, and n 1s 0 to

about 20; an alkoxy group having 1 to about 8 carbon

atoms; an alkyl group having 1 to about 8 carbon atoms.

gr—

the components of the waterproofing

gr—

[0008] Upon application o

composition to the concrete structure, the at least one

branched 1socyanate component will react with the hydroxyl

gp—

groups of the at least one polyol component, thereby causing

the system to cure. Without wishing to be bound to any theory,

1t 1s belileved that molsture entrained 1n or present at the

g—

surface of the concrete structure will first react with the at

least one latent amine component, whereby the aldimino or
ketimino groups present 1n the latent amine component are hy-
drolyzed to produce amino compounds and aldehyde or ketones.

Since this hydrolysils reaction 1s reversible and the chemical

equllibrium 1s toward the aldimine/ketimine side, 1t can be

gr—

assumed that, 1n the absence of groups reactive toward amines,

gp—

only some of the aldimino/ketimino groups are hydrolyzed. 1In

gr—

che presence of 1socyanate groups, the hydrolysilis equilibrium

shifts, since the hydrolyzed aldimino groups or ketimino group

gr—

irreversibly react with the 1socyanate groups. Thus, curing of

the waterproofing composition on the liguid-concrete 1nterface

1s accelerated by moisture and results i1n forming a thin cured

film. The cured fi1lm acts as an "in situ" formed primer

g—

thereby avoiding the formation of pinholes and enhancing the

adhesion of the waterproofing composition to the concrete

gr—

wall. A similar process occurs, when 1nstead of the previously

mentioned compounds, multi-oxazolidynes are used.

[0009] Furthermore, 1t has been found that existing 1ligquid

gr—

systems do not always provide sufficient long term adhesion to

g—

concrete. It has been found that the combination of polyol
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component, branched 1i1socyanate component, silane-based com-

gr—

pound of formula ( ), and hydroxyacid component 1ncreases

y—

long term adhesion of the waterproofing composition to the

concrete wall, especially when 1mmersed 1n water. It has sur-

prisingly been found that hydroxy acids, especilally hydroxyl-

fatty acids, are very good adhesion promoters for concrete

g—

surfaces, for systems presented above and also for other

g—

chemically curable products 1ncluding other types of polyure-

thanes and product and siloxane terminated prepolymers.

Definitions

[0010] The chemical terms used above and throughout the de-

gr—

scription of the 1nvention, unless specilifically defined other-

g—

wise, shall be understood by one of ordinary skill 1n the art

to have the following i1ndicated meanings.

[0011l] As used herein, the term "alkyl" or "alkylidene" gener-

ally refers to saturated hydrocarbon radicals, preferably hav-

1ng from one to twenty carbon atoms, more preferably, from one

to eight carbon atoms 1n a straight or branched chain configu-

ration, 1ncluding methyl, ethyl, n-propyl, 1sopropyl, n-butvyl,
1sobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl,
n-octyl and the 1like. For example, alkyl 1ncludes Ci_gzalkyl,
Ci4alkyl and the 1like. A C; galkyl radical may be optionally

substituted where allowed by available wvalences. An "alky-

lidene" group 1s distinguished from an "alkyl" group 1in that

the former 1s divalent, whereas the latter 1s monovalent.

[0012] As used herein, the term "alkoxy" generally refers to

saturated hydrocarbon radicals, preferably having from one to

twenty, more preferably from one to eight carbon atoms, 1n a

g—
p—

straight or Dbranched chain configuration of the formula:

-0-alkyl, 1ncluding methoxy, ethoxy, n-propoxy, 1SOpPropoxy, In-

butoxy, 1sobutoxy, sec-butoxy, tert-butoxy, n-pentoxy, n-
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hexoxy and the 1like. For example, alkoxy 1includes Ci,_galkoxy,
Cisalkoxy and the like. A Ci galkoxy radical may be optionally

substituted, where allowed, by available wvalences.

[0013] As used herein, the term "aryl" or "arylilidene" gener-

ally refers to a monocyclic, Dbicyclic or polycyclic aromatic

carbon atom ring structure radical, including  phenvyl,

naphthyl, anthracenyl, fluorenvyl, azulenvyl, phenanthrenyl and
the like. An aryl radical may be optionally substituted where

allowed by available valences. Preferably the aryl group con-

tains 6 to 14, more preferably 6 to 10 carbon atoms. An

"arvlidene" group 1s distinguished from an "aryl" group 1n

that the former 1s divalent, whereas the latter 1s monovalent.

[0014] As used herein, the term "substituent" means positional

gr—

variables on the atoms of a core molecule that are substituted

at a designated atom position, replacing one or more hydrogens
on the designated atom, provided that the designated atom's
normal valency 1s not exceeded, and that the substitution re-

gr—

sults 1n a stable compound. Combinations of substituents

g—

and/or variables are permissible only 1f such combinations re-

sult 1n stable compounds. It should also be noted that any

carbon as well as heterocatom with wvalences that appear to be

unsatisfied as described or shown herelin 18 assumed to have a

g— gp—

sufficient number of hydrogen atom(s) to satisfy the wvalences

described or shown.

gr—

Detalled Description of the Invention

gr—

[0015] According to an aspect of the invention, the 1socyanate

component comprises on average at least 2.3, preferably at

least 2.5, most preferably at least 2.8 1socyanate groups per

molecule. Preferably the 1socyanate component comprises oOon av-

gr—

erage up to 100, more preferably up to 50, and even more pref-

erably up to 10, such as up to 3.5 1socyanate groups per mole-
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cule. Preferably, the 1socyanate component 1s added 1n an

gr—

amount such that the ratio of 1socyanate groups to hydrogen

donors (known 1n the polyurethane i1ndustry as the “1ndex”) 1s

from 0.9 to 1.4. The 1socyanate component may, for example, be

g—

the reaction product of a diisocyvanate and a multifunctional

alcohol. Preferably, the diisocyanate 1s selected from the

gr—

group consisting of 4-methyl-1,3-phenylene diisocyanate, 2-

methyl-1, 3-phenvyvlene diilsocyanate, 4,4'-diphenylmethane diiso-
cyanate, 2,4"-diphenylmethane diisocyanate, 1, 3—-phenylene
dilsocyanate, 1,4-phenyvlene dilisocyanate, 1, 6—hexamethylene
dilsocyanate, 2,2,4-trimethyl-1, 6-hexamethylene diisocyanate,
2,4,4-trimethyl-1, 6-hexamethylene dilsocyanate, 1,12-

dodecamethylene diisocyanate, cyclohexane-1, 3-diisocyanate,

cyclohexane-1,4-dlisocyanate, l-1socyanato—-3, 3, 5-trimethyl-5-
1socyanato-methylcyclohexane, perhydro-2,4"—- diphenylmethane
dilsocyanate, perhydro-4,4'-diphenvlmethane diisocyanate, 1, 3-
etramethylxylylene diisocyanate, 1,4-tetramethylxylylene

gr—

dilsocyanate, and any mixture of the aforementioned 1socCcy-

anates. Preferably, the multifunctional alcohol has two, three

or four hydroxyl groups, and 1s more preferably selected from

y—

the group consisting of polvalkylene glycols, neopentyl gly-

cols, glycerol, crimethylol propane, hexane triol, alkyd

g—

resin, and mixtures of the afore—-mentioned multifunctional al-

gr—

cohols. The ratio of diisocyvanate to multifunctional alcohol

g—

depends on the number of hydroxyl groups present 1n the multi-

gr—

functional alcohol. An excess of 1socyanate groups 1n relation

to alcohol groups should be appropriate to 1insure that the

branched 1socyanate component comprises on average at least

2.3, preferably at least 2.5, most preferably least 2.8 1socy-

anate groups per molecule.

[0016] For example, the 1socyanate component may be the reac-

g—

tion product of 2-(hydroxymethyl)-2-ethylpropane-1,3-diol and

a commercilal grade methylene diphenyl disocyanate (MDI), such

as branded Desmodur® LS2424 (available from Bayer AG) contaln-
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1ng approximately 55 wt.$ 2,4'-diphenylmethane diisocyanate

and 45 wt.% 4,4'-diphenylmethane didisocyanate.

[0017] Alternatively or additionally, the 1socyanate component

1s selected from oligomeric 1socyanates having more than two

gr—

1socyanate groups per molecule. Preferred are compounds of

formula (V) :

]
| AN CH; ‘ AN CH; | AN
L - o
A" NSe e
0” S0 S0 ()
F 4

wherein n 1s 1, 2, 3 or 4. The latter 1socyanates are commer-—

g—
h—
h—

sult—

cially availlable as polymeric MDI’s (PMDI). Examples o:

able PMDI’s or mixtures of MDI’s and PMDI’s are Desmodur® VKS10

(available from Bayer AG) containing 4,4'-diphenyl-methane

diisocyanate (MDI) 1n admixture with 1somers and higher func-

tional homologues (PMDI), and Desmodur® E-21 (available from

Bayer AG) contalning aromatic polyilisocyanate prepolymer based

g—

on diphenylmethane diisocyanate (functionality of 2.8, NCO
16%) .

o)\%

gr—

[0018] According to another aspect of the 1nvention, the hy-

p—

droxyl groups of the polyvol component may be attached to poly-

ether, polyester or polybutadiene oligomers. Preferably, the

g—

polyol comprises a combilination of high and low molecular

welght polyols, such as those comprising on average from about

2 to about 4 hydroxyl groups per molecule. It 1s preferred

that the polyvol component 1s a polyetherol or a polyesterol

component. Most preferably, the polyol component 1s a polybu-

tadiene-based polvyol.

gr—

[0019] According to another aspect of the 1nvention, the poly-

etherpolyol or polyesterol component has a number average mo-—

gr—
p—

lecular weight of from 300 to 6000. Preferably, the polyether-
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polyol or polyesterol component comprises on average from

about 2 to about 3 hvydroxyl groups per molecule.

[0020] Suitable polyol components are for example castor o1l

derived polyol such as Albodur® Lv 43008 (available from Al-

berdingk Bolevy), polybutadiene backbone polyol such as Poly bd

R 45HTLO (available from Cray Valley), Desmophene® 2060 Bd or a

linear polypropylene polyether polyol such as Desmophene® 1262

(both available from Bayer AG, Germany).

gr—

[0021] According to an aspect of the 1nvention, the amount of

A

A

polyol component 1s selected such that 1t makes up about of

g—

50-80% of the total equivalent of hydrogen donors 1in the total

composition.

A

formula (I)

[0022] The latent amine component o:

R R1
—N—A N:<

R2 R2

gp—

wherein A 1s selected from the group consisting of alkyl,

cycloalkyl, aryl and alkylaryl, each R1 group 1s 1ndependently

gp—

selected from the group consisting of hydrogen, alkyl and

aryl, each RZ2Z group 1s 1ndependently selected the group con-

y—

sisting of alkyl and aryl, and n 1s an 1nteger from 1 to 3, 1s

g—

preferably the condensation product of a diamine, triamine, OoOr

tetraamine compound with aldehydes and/or ketones. According

g—

CO an aspect of the present invention the aldehyde 1s selected

g—

from the group consisting of aliphatic and cycloaliphatic al-

gr—

dehvydes. Examples of sultable aldehvydes are propanal,

trimethylacetaldehyde, 1sobutyraldehvyde, hexanal, 2 —
ethylhexanal, Z-methvylbutanal, 2-ethylbutanal, octylaldehvyde,
valeraldehyde, 1sovaleraldehyde, Z2-methylvaleraldehyde, 2,3-
dimethylvaler—-aldehyde, 2Z-methylundecanal, c¢yclohexylcarboxal-
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dehyde, methoxyacetaldehyde, Z2Z2-alkoxy-Z2-methylpropanals such
as Z-methoxy-Z-methylpropanal, Z-hydroxy-Z-methylpropanal, es-

gp—
p—

ters of organic carboxylic acids and 2-hydroxy—-2-

methylpropanal, such as Z2-acetoxyisobutyraldehyde, 3-alkoxy-
2,2-dimethylpropanals such as 3-n-butoxy-2,2-dimethylpropanal,

esters of 2,2-dimethyl-3-hyvdroxypropanal and short-chain or-
ganic carboxylic acids, such as 2,2-dlmethyl-3-
acetvloxypropanal or 2,2-dimethyl-3-1sobutyvroxypropanal,
cyclopropanecarboxaldehyde, 9—-ethvyl-3-carbazolecarboxaldehvyde,
l10-methyvlanthracene-9-carboxaldehvde, pyrenecarboxaldehvyde,
benzaldehyde, o0o-, m- or p-tolvlaldehyde, 2- or 4-methylbenz-
aldehvyde, 2— or 4d-ethvylbenzaldehvyde, 2— or 4d-propylbenz-
aldehyde, 2- or 4-butylbenzaldehvyde, 2,4-dimethylbenzaldehvyde,

2,4,5-trimethylbenzaldehvyde, p—anlis—aldehvyde, 3—methyl-p-
anisaldehyde, m- or p-ethoxybenzaldehyde, m- or p-phenoxy-
benzaldehyde, nicotinaldehyde, terephthaldehyde, 1sophthalde-

gp—

hyde and diphenylacetaldehyde, and mixtures of the aforemen-

tioned aldehydes. Suitable ketones 1ncludes acetone, methyl
ethyl ketone, diethyl ketone, methyl propyl ketone, methyl
1sopropyl ketone, methyl 1sobutyl ketone, dilsopropyl ketone,
phenyl methyl ketone, methyl n-butyl ketone, methyl sec-butyl

ketone, methamyl ketone, diphenyl ketone, pinacolone, methyl-
hexanone, 1sobutylheptyl ketone, methylcyclohexanone,
cyclopentanone, cycloheptanone, acetophenone, phenyl ethvl ke-

tone, and 3,3,5-trimethylocyclohexanone.

A

[0023] Suitable amines are compounds of formula (VI):

H2N_ [A_NH2] 9! (V:) ’

gp—

wherein A 1s selected from the group consisting of alkyl,

cycloalkyl, aryl and alkylaryl, and n 1s an integer from 1 to

3. Sultable amines are, for example ethylene diamine, ethylene

glycol dilamine, propylene glycol diamine, and cycloaliphatic

diamines. Suitable latent amine components are, for example,
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1)

described 1n European Patent 0 531 249, the disclosure of

which 1s i1ncorporated herein by reference.

[0024] Most preferably, latent amine component is Vestamin®

Al139 (available from Evonik Industries, Germany) or a difunc-

c1ional polyetheramine having oxyropylene units 1n the backbone

and a molecular weight of about 2000 such as Jeffamine® D2000

(available from Huntsman Corporation, U.S.A.).

gr—

[0025] According to an alternative embodiment of the i1invention

g— g—

the amine 1s of a polyoxazolidyne type of Formula (II). Such

gr—

compounds can prepared by condensation of a N-hydroxyalkyl-

ethanolamine, preferably diethanolamine, with a corresponding

gr—

ketone or aldehvyde, 1n a first step, according to the follow-

1ng reaction scheme:

wherein R8 and RY9 are defined as previously, and R11 1s an al-

kyvlidene group, preferably having from 1 to 20 carbon atoms,

more preferably from 1 to 5 carbon atoms. Suitable ketones and

aldehydes are exemplified above with regard to the 1latent

p—
p—

amine component of formula (I).

[0026] After purification from water and the remalining car-
bonyl compound, said condensation product, containing oxa-

zolidyne and hydroxyl groups, 1s reacted, 1n a second step

with multifunctional compounds, which are able to react with

g—

hydroxyl groups to vield a compound of Formula (II). Preferred

multifunctional compounds are multifunctional alkyl 1socy-

anates, aryl 1socyanates and alkylaryl 1socyanates and theilr
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derivatives as described with regard to the 1socyanate compo-

nent.

Reaction of

gr—

and hydroxyl groups

anates,

compounds ©

or an alkylarylidene group comprising a

groups according to the

wherein RS,

[0027]

gp—

R9 and R11 are de:
an alkyl group,

transesteri:

hols to vield compounds of

FFormula

(

+

gp—

sald multi:

OCN-R13-NCO

"1ed with carbonates of

Formula ( )

condensation product,
wlth

ot

-2 R120H

gr—

M

H
H

"unctional

aryl 1socyanates or alkylarylisocyanates will]

leas

S

following reaction scheme:

R8

N

R9
0~ “R1
>:O

)

N

>:O

o
\/VRU.N
8

RO

"1ned as previously,

Alternatively the oxazolidyne hydroxyl groups,

ie

alkyl 1

LWO ure

b

O

an aryl group or an alkylaryl group.

containing oxazolidyne

SOCY—

lead to

) wherein R10 1s an alkylidene group

_hane

and R13 1s

may be
low molecular weight alco-

wherein R10 1s an al-

kvlidene group comprising at least one carbonate group accord-

1ng to the

HO

\/,,RH

R9

O

O

+ )]\
R12

R12

following reaction scheme:

-

-2 R120H



CA 02873255 2014-11-12

WO 2013/182234 PCT/EP2012/060651

wherein R8, R9 and R1ll1 are defined as previously, and R12 1s

an alkyl group, preferably having form 1 to 12 carbon atoms,

more preferably from 1 to 6 carbon atoms, and most preferably

gr—

from 1 to 2 carbon atoms. A preferred amine of Formula (II) 1s

oxazolidineethanol, 2-(l-methylethyl)-3,3’ carbonate or the re-

gr—

action product of hexamethylene dilisocyanate diurethane with

2—1sopropyl-3-(2-hydroxyethyl)oxadolidine.

gr—

[0028] The preferred latent amines of Formula (II) mentioned

above are commercilally available as Hardener VP LS 2959 and

Hardener 072 (both available from Bayer, Germany), Incozol® LV

and Incozol® 4 (available from Incorez, Lancashire, UK)

gr—

[0029] According to another aspect of the 1i1nvention, the

y—

amount of latent amine component 1s selected such that 1t

gr— gr—

makes up about 10-40% of the total equivalent of hydrogen do-

nors 1n the total composition.

y—

[0030] According to another aspect of the 1nvention, the com-

position comprises a silane-based compound of formula ( )
I?S
R6—§i— R4
D (111)

wherein R3, 1s an alkoxy group having 1 to about 8 carbon at-

oms; and R4, R5, R6, are each 1ndependently selected from the

group consisting of: —-(R7),—72, wherein 7 1s selected from the

g—
p—

group consisting of amino, epoxy, mercapto, 1socyanate,

ureido, and 1midazole, R7 1s an aliphatic, alicyclic or aro-
matic group, and n 1s 0 to about 20; an alkoxy group having 1
to about 8 carbon atoms; an alkyl group having 1 to about 8

carbon atoms.
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[0031] Preferably the alkoxy groups R3, R4, R5 and/or R6 are

g—

selected from the group consisting of methoxy, ethoxy, pro-

poxy, and methoxyethoxy. Preferred organosilanes are amlinosil-

lanes, epoxysilanes, mercaptosilanes, vinylsilanes, ureidosl-

lanes, 1midazolsilanes and 1socyanatosilanes. Preferred si-

gr—

lanes are selected from the group consisting of (3—-amino-

propyl)trietoxysilane, 2,3-glycidoxypropyltrimethoxysilane and

3—mercaptopropyltri—-methoxy—-silane.

gr—

[0032] According to another aspect of the 1invention, a hy-

droxycarboxylic acid component may be used alternatively or,

preferably, 1n addition to the silane-based adhesion promoter.

The hydroxycarboxylic acid component has the formula (IV):

(HO),X(COOH),, (IV),

whereln m and n are independently 1, 2, or 3, and X 1s an oOr-

ganlic radical that comprises between 1 and 22 carbon atoms.

Preferably, X 1s an aliphatic, cycloaliphatic, or aromatic

molety. Particularly preferred hydroxycarboxylic acids are hy-

droxy—-group—-contalning fatty acids having 10 to 23 carbon at-

oms. Particularly preferred are 1Z2-hvdroxy-9-cis—-octadecenoilc

aclid and 1lZ2-hvyvdroxy-octadecanoic acid. Further suitable hy-

droxycarboxylic acids are fatty acids obtained by hydroxyla-

g—

tion of unsaturated fatty acids such as oleic acid or linoleic

acid, or hvdroxvylated plant-derived o1l fatty acids such as a

hydroxylated soyabean o1l fatty acid 1solated after hydroxy-

lating soybean o1il.

gr—

[0033] According to another aspect of the 1invention, the

gp—

amount o

hydroxycarboxylic acid component 1s selected such

g— gr—

that 1t makes up about 0.1-10% of the total equivalent of hy-

drogen donors 1n the total composition.
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[0034] Furthermore, the multi-component waterprooflng composi-

tion according to the present 1nvention may contain further

ingredients common for polyurethane art such as organic or 1n-

organic fillers, catalysts, defoamers, dyes, pigments, plasti-

clzers, o01ls, drying agents, rheological additives etc.

[0035] Fillers which are useful 1n the present waterproofing

compositions 1nclude silica, bentonites, chalk, talc, calcium

silicate, wollastonite, asbestine, Dbarium sulfate, graphite,

hydrated alumina, chrysotile, serpentine, pearlite, vermicu-

lite, mica, crocidolite, zirconium silicate, barium zirconate,

calcium zirconlium silicate, magnesium zZlirconium Silicate,

glass beads, fiberglass, titanium dioxide, PMF mineral fiber,

nylon fiber, polyester fiber, cellulose fiber, polypropylene

fiber could be used. wvarious calcium carbonates, such as

whiting, calcite, precipitated calcium carbonate, dolomite or

the 1like, alumino silicates, such as kaolin, silica fillers,

such as HiSil®, Min U Sil®, Cab-0 Sil® or the 1like, fibrous

talcs, reinforcing and nonreinforcing carbon blacks, natural

organic fillers, titanium dioxide, polyvinyl chloride, or

flake-type fillers. Other suitable fillers include various hy-

drated magnesium si1licates and substituted magnesium silicates

g—

such as amphiboles and minerals of the serpentine group.

[0036] Catalysts which are useful 1n the present waterproofing

compositions 1nclude organometallic compounds contalining bis-

g—

muth, tin, mercury, zinc or lead or salts of these metals with

organic acids. Amine catalysts can also be used 1n the present

waterproofing compositions.

[0037] Plasticizers which are wuseful 1n the present water-

gr—

proofing compositions 1nclude esters of organic carboxylic ac-

1ds or their anhydrides, phthalates, such as dioctyl phthalate
or diisodecyl phthalate, adipates, such as dioctyl adipate,
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organic sulfonic esters, polybutenes, coumarone-indene liguid

resin and other compounds which do not react with i1socyanates.

[0038] The water proofing compositions according to the pre-

sent 1nvention are applied as a 1liguid onto the concrete

structure, which upon mixing the different components will

start to cure. Preferably, the multi-component 1s delivered as

a multi-component composition, wherein the 1socyanate compo-

nent 1s separate from the polyvol component; from the latent

gr—

amine component; and, 1f present 1in the composition, from the

hydroxyacid component. Preferably the multi-component composi-

tion 1s present as a two—-component composition, wherein the

indiviual components are present 1n liquid form, whereln a

"1rst component comprises (a) the at least one a branched 1so-

cyanate component; and wherelin a second component comprises

(b) the at 1least one polyol component; (c) the at Lleast one

latent amine component having formula (I) or (II); and (d) the

gr—

at least one silane-based compound of formula ( ) and/or the

at least one hvydroxyacid component, whereln the 1ndividual
components are as described above. Alternatively, the multi-

component multil-component composition 1s present as a three-

component composition, wherein the 1ndividual components are

present 1n ligquid form, wherein a first component comprises
(a) the at least one a branched 1socyanate component; wherein
a second component comprises (b) the at least one polyol com-

ponent; (c) the at 1least one latent amine component having

formula (I) or (II); and wherein a third component comprises

g—

(d) the at least one silane-based compound of formula ( )

and/or the at least one hydroxyacid component, wherein the in-

dividual components are as described above.

[0039] The multiple-component waterproofling compositions can

g—

be applied 1in very different ways to a concrete structure. For

Example, the individual ligquid components mentioned above, are

kept 1n closed, separated drums from where they are pumped
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g—

In said spraying gun, the 1n-

and the mixed composition 1S

application

the 1ndividual 1lig-

uld components are combined and mixed together 1in one vessel.

After mixing 1s completed, 1t
t1l the mixed composition 1s completely cured.

position 1s then manually applied onto the sur:

Crete structure.

will usually take some time un-

Usually the mixed composition will

—ace o

The mixed com-—

gr—

- the con-

be applied

wilith rollers onto a horizontal surface, and with trowels or

spatulas onto a vertical sur:

[0040] Generally,

gr—

ness of from Z

gp—

2 mm of the coating 1s commonly approved as

“ace.

the mixed composition 1s applied to a thick-

O 5 mm onto t

he concrete wall. A thickness of

gr—

gr—

waterproofing

standard. The membrane could be used as self 1ndependent wa-

terproofing membrane, but also as accessory to sheet applied

membranes to f£ill]

the gap 1n places where sheets could not be

g—

applied due to complicated shape of the substrate.

[0041] The present 1nvention

[0042] 137.4

were reacted with 826 g of
Desmodur® 1.S2424)
45 wt.s 4,4'-MDI.

2.77 1socyanate groups per molecule.

be referred-to hereina:

g

gr—

Example 1: Preparation of a diisocyanate component

p—

g—
p—

1s further 1llustrated Dby the

following non-limiting examples.

a commerclal grade M

of 2-(hydroxymethvyl)-2-ethylpropane-1,3-diol
D1

(branded

containing approximately 55 wt.% 2,4'-MDI and

The reaction product comprises on average

g—

y—

"ter as Curative 1.

Example Z2: Preparation of a latent amine component

The reaction product will

[0043] An aldimine of polypropylene oxide diamine having a mo-

g—

lecular mass oO:

2060,

commerclally available under the trade-
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name as Jeffamine® D2000 from Hunstman Corp., Texas, U.S.A.,

and 1sobutyraldehyde was prepared 1in following way: to a flask

g—
p—

containing 206 g polypropylene oxide diamine (0, 2 of

g—

equlvaglents) 15 g of 1sobutyraldehyvde (0,208 egquivalents)

were added dropwilise. The mixture was stirred at a temperature

gr— gr—

of 50°C for 12 hrs under nitrogen atmosphere. After reaction

g—

was completed the water and the excess of aldehyde was dis-

gr— gr—

ti1lled off at a reduced pressure of 1 mm of Hg.

gr—

Example 3: Preparation of a polyol component

[0044] The following il1ngredients were mixed:

30.0 parts Desmophene® 1262 - linear polypropylene polyol;

416.1 parts Blocked amine 1;

5.0 parts Sylosiv® A-10 - crystalline aluminosilicate zeolite
avallable from W.R. GRACE;

4

L]

0.5 parts Byk A5S30 - antifoam agent available from BYK AG;

y—

0.01 parts Coscat® BizZn - mixture of bismuth and zink organic

salts available from Vertellus Performance Materials;

40.0 parts Novares® Tl 10 - aromatic hydrocarbon resin based on

petroleum-derived Cy fractions available from Ruetgers AG;

10.0 parts RAerosil® 200 - hydrophilic fumed silica with a spe-

gr—

' ~ 2 - 2 ! - T ! !
cific surface of 200 m°/g availlable from Evonik Industries;

40.0 parts Magsil Saphire® talc;
2.0 parts ricinoleic acid; and

1.0 part (3—aminopropyl)-triethoxysilane.

[0045] The polyol mixture 1s referred-to hereinafter al Polyol
1.

[0046] Polyol 1 can e.g. be cured with 44.5 parts of Suprasec®
2237 or with 32.1 parts of Desmodur® VKS 10 or 64.5 parts of

Curative 1 described above.
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g—

Example 4: Preparation of a waterproofiling composition

[0047] First Component:

167.6 g Desmodur® E-21 MDI isocyanate prepolymer (available

g—

from Bayer AG), having a functionality of 2.8; 16% NCO.

[0048] Second Component:

100 g Desmophen® 1262 BD (eg = 260) polyether polyol (avail-

able from Bavyer AG) ;

21.4 g Vestamine® A-139 ccloaliphatic amine blocked by an iso-

butyr aldehvyde supplied by Evonik Industries;

0.3 g Byk A 535 antifoam agent supplied by BYK AG;

0.01 g Coscat® Bi/Zn catalyst supplied by Vertelius;

20 g Novares® n-1 800 - aromatic hydrocarbon resin based on pe-

troleum-derived Cq fractions supplied by Ruetgers AG;

100 g Winnofil® SPM - ultrafine coated precipitated calcium

carbonate supplied by Solvay;

g—

2.0 g of Ricinoleilc acid supplied by Aldrich.
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The waterproofing Composition according to any of claims
2 to 14, where the isocyanate component is added in an
amount such that the ratio of isocyanate groups to hydro-

gen donors is from 0.9 to 1.4.

A method of waterproofing a concrete structure, wherein a

waterproofing composition according to any of the preced-

ing claims 1s applied as 1in the form of a liquid to a

concrete structure.

AMENDED SHEET (ARTICLE 19)
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g—

wherein each of R8 and RY9 are 1ndividually selected

gr—

from the group consisting of hydrogen and alkyl,

R10 1s an alkylidene group, an arylidene group OoOr
an arylalkylidene group optionally comprising at

least two urethane groups or at least one carbonate

ester, and n 1s 1, 2, 3, or 4;

at least one hydroxycarboxylic component and/or at

least one silane-based compound of formula ( )
?3
R6—§i—R4
D (111)

wherein R3, 1s an alkoxy group having 1 to about 8

carbon atoms; and R4, Rb, R6, are each 1ndepend-

ently selected from the group consisting of —(R7).—

7, wherein 72 1s selected from the group consisting

gr—

of amino, epoxy, mercapto, 1socyanate, ureido, and

imidazole, R7 1s an aliphatic, alicyclic or aro-
matic group, and n 1s 0 to about 20; an alkoxy
group having 1 to about 8 carbon atoms; an alkyl

group having 1 to about 8 carbon atoms.

The waterproofing composition according to claim 1 or 2,

wherelin the 1socyanate component 1s the reaction product

g—

of a diisocyanate and a multifunctional alcohol.

The waterproofing composition according to c¢claim 3,

wherein the diisocvyanate 1s selected from the group con-

yp—

sisting of 4-methyl-1, 3—-phenylene diilsocyanate, Z2-methvyl-

1, 3-phenvlene diisocyanate, 4,4'-diphenylmethane diliisocy-

anate,

anate,

1, 3—phenylene diisocyanate, 1,4-phenylene diisocy-

1, 6-hexamethylene diisocyanate, 2,2,4- trimethvyl-

1,6-hexamethylene dilsocyanate, 2,4,4-trimethyl-1, 6-
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hexamethylene diisocyanate, 1,12-dodecamethylene diisocy-
anate, cyclohexane-1, 3—-diisocyanate, cyclohexane-1, 4-
diisocyanate, 1l1l-1i1socyanato-3,3,5-trimethyl-5-1socyanato-
methylcyclohexane, perhydro-2,4'—- diphenylmethane diiso-

cyanate, perhydro-4,4'-diphenylmethane diilsocyanate, 1, 3-

etramethylxylylene diisocyanate, 1,4-tetramethvlxylylene

g—

diisocyanate, and any mixture of the aforementioned 1s0-

cyanates.

gr—

The waterproofing composition according to any of claims

3 or 4, wherein the multifunctional alcohol 1s selected

gr—

from the group consisting of polyalkylene glycols,

neopentyl glycols, glycerol, trimethylol propane, hexane

gr—

criol, alkyd resin, and mixtures of the afore-mentioned

multifunctional alcohols.

The waterproofing composition according to claim 1 or 2,

g—

wherelin the diisocyanate 1s a compound of formula (V) :

wherein n 1s 1, 2, 3 or 4.

g—

The waterproofing composition according to any of claims

2 to 6, wherein polyol component 1s a polyetherol or a

polyesterol component.

The waterproofing composition according to claim 7,

wherein polyetherpolyol or the polyesterol component has

g—
h—

a welght average molecular weight of from 500 to 6000 and

comprises on average from about 2 to about 3 hydroxyl

groups per molecule.
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y—

The waterproofling composition according to any of claims

gr—

2 to 8, wherein the amount of polyol component 1s se-
lected such that 1t makes up about of 50-80% of the total

g—

equlivalent of

hydrogen donors in the total composition.

gr—

The waterproofing composition according to any of claims

2 to 9, wherein the latent amine component 1s the conden-

gr— gr—

sation product of a multiamine (because of n) compound

with aldehydes and/or ketones.

y—

The waterproofling composition according to any of claims

gr—

2 to 10, wherein amount of latent amine component 1s se-
lected such that 1t makes up about 10-40% of the total

g—

equlvalent of

hydrogen donors in the total composition.

The waterproofing composition according to any of the

preceding claims, wherein the hydroxycaroxylic acid com-

ponent has the formula (IV):

(HO),X(COOH),, (IV),

wherein m and n are independently 1, 2, or 3, and X 1s an

organic radical that comprises between 1 and 22 carbon

atoms.

gr—

The waterproofing composition according to any of the

gp—

preceding claims, whereln the amount of hydroxycarboxylic

acld component 1s selected such that 1t makes up about

0.1-10% of the total equivalent of hydrogen donors in the

cotal composi

c10n.

gr—

The waterproofing composition according to any of the

preceding claims, further comprising organic and/or 1nor-

ganic fillers, catalysts, defoamers, dyes, pigments,




CA 02873255 2014-11-12

WO 2013/182234 PCT/EP2012/060651

plasticilzers, o01ls, drying agents, and/or rheological ad-

ditives.

gr—

15. The waterproofing composition according to any of claims

2 to 14, where the 1socyanate component 1s added 1in an

gr—

amount such that the ratio of i1isocyanate groups to hydro-

gen donors 1s from 0.9 to 1.4.

16. A method of waterproofing a concrete structure, whereln a

gr—

waterproofing composition according to any of the preced-

g—

ing claims 1s applied as 1n the form of a ligquid to a

concrete structure.
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