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Aqueous Epoxy Resin Systens The present invention

rel ates to aqueous epoxy resin systens, particularly
wohos@4trat can be used i floorings or other CBUEEPIYS/010564

of mineral based substrates. Aqueous curing agents for

epoxy resins have been described, inter alia, in EP O

000 605 Al. These conpri se tne reacti on product of at

| east one mne with an epoxy functional adduct of
qéﬁﬁﬁl p dﬁ %gymﬁﬁﬁxy conpound and a pol yoxyal kyl ene

pol yet her polyol whete there is a two- to tenfold

excess of an1n|c hydr ogen groups over the r

tiv
The PRy Brveuies. e lpieh i CBPRIN CROHAPE BEER™ &é?&ﬂﬂg%g‘”? {Fat can be used
9 i hsEubieit@xcess pol yam ne has
§<ng§ 8?5?%f$wéﬁg%k; and the #eactlon product
i sol ated. Such specially isolated am ne adducts have

been reporte o_indic Eipf 000 605 Al.
gﬁlﬁegg ftaf ihto 155%%216328%%2% F%egggﬁ gﬁ?tbrbet her

Thwetcbmﬁﬂse&p@ieyctroaqmdm df Avdetagtrone Palyimige tihid ﬂex?peﬂl fwperiopal adduct
t hat

ave led to the esent i nventi on
of p palvEncHen?! FRAEY éﬁ@%ﬁuﬁ%ﬂ% %‘g}%‘i’%?qrgﬂ%neéwe%h Py REFkre there is o
tw@ rt'o%nf@l@ex(?e‘é@o c lY@log &ﬁ%tbﬁﬁs&ﬁzt‘:ﬂﬂuy résfagve dpped gtonps.
hi ck | ayer appllcatlons I's desirable, especially

for floorlng applications, to be able to apply only

ImPro%ﬁr%ce)n h er ggscéﬂ?e@dﬂ i gfltﬂaﬁ i fresengicoagiede tHicckResslyamine has

aV|ng toapply multiple layers, with die
to Beeietilleél offy gﬂdrtge sadiaumpdigt maletedi Jvdh vpagia 1spla§¢é Aissagidacts have

oo S R PSP B

togéﬁdé@'wht}e{ahle?diy&esﬁ:hmdwef t hi ckness t hat can be appl i ed
In one coating step. It is therefore the object of the

present i nvention to prOVI de an agueous epoxy resin

gtﬂlmnegc @%ﬁérﬁmhﬁmtre cak B @é@ﬁﬂt'n@s@nﬁd}h aNes beatfoigd Shefe epoxy
AE fat

|n a yer thickness o | east torn w thout
tesfro EmmsdmO@vfn fromctks pdige 2tteers htﬂul ml@ag@wf?ﬁtw arhg ﬁﬁed iFh fhick layer
bj ect chi.eved b 18 r&ﬁb@ S¥ St e8ly ont
‘@éhg n%ﬁ??snﬂﬁ = %ue 3gﬁﬂ%§8gaggﬂgﬁyepoxy resin Q?Y(D 7 one
cozhﬂ%llzl’y@n le@hgttheheeisa@e thiditnelseatter barhapmdy agpl@ opelijpde layers, with

ecule t ersol ubl.e .or water-dj sper |
thefed ot FeviRR et eSS B H B RE TORTS ab?ieu (Pl el layer. The
1@:31&19 of @iltnﬂﬁ’}g' N @hnsd %ﬁfo%ﬁio@rdfrﬂiﬁdé a&ﬂCEré:'tks heady liame the layer
secondary arm no group, and an adduct B2 of a

ﬂmdekyﬂb%ymehe¢mﬂﬁ in sl §PINEEESP- and an epoxi de conponent
B22, and an am nopl ast conpound C having a nass
fraction of at least 0.1 % of sul phonate or sul phonic
It BehetefgraotipwbjEheof thy prtsémrinedngon feprayisls ap@qaeous epoxy resin coating

sys\ga el gzt%: %?fxlpgldfo m\/(\)l%ié %(:r)atlgllg %tl:e)er s er%ay%y éncﬂges@%?!ﬁtleast 4 mm without |

formation of cracks due to shrinkage upon drying.

This object is achieved by an aqueous epoxy tesin system ABC comptising an aqueously
dispersed epoxy tesin A having, on the average, at least one epoxy group per molecule, 2 watet-
soluble or water-dispersible curing agent B which comprises the reaction product of an amine
B1 having at least one primary and at least one secondary amino group, and an adduct B2 of 2
polyalkylene ether polﬁrol B21 and an epoxide component B22, and an aminoplast compound C

having a mass fraction of at least 0.1 % of sulphonate ot sulphonic acid groups.

CONFIRMATION COPY
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whi ch conprises a m xture of the reaction product of

an am ne Bl having at |east one primary and at | east
wor@edemanhdary am no group, and adduct B2 of aPCT/EP2005/010564

pol yal kyl ene et her polyol B21 and an epoxi de conponent

B22, and an am nopl ast conpoynd C having a nass

fraction of at least 0.1 % of sul phonate or sul phonic

acid groups. The inventi also r 1016 98k RSnposition BC
i rsubrebbadanes YiF EhEbA i SLaER A0 %@m position
hieBRBAHSiRY nduagfebifaeoxyodes bfamsysine BABE 1og apriss prgprimary
h an aquousI y .di spersed epo Y L8 j I Q hz;}viug,gé Qn, L Bgl ol B21 and
ambﬁé%@@@¥sg%mﬁ@agwmsﬁﬁogpa%€ %#%ﬁ% petPirot ecire, a 7
an Wefc% uhig B2D, Mtaﬁraﬁﬁiﬁwfsﬁéﬂhﬁ)uﬁﬂ G ginggeniss Bayduncdf at least
onprises the reaction product of an am ne Bl having
0.14t of sdtonaner prlphenis2cihglonps- | east one secondary ani no
group, and adduct B2 of a pol yal kyl ene et her pol yol
B21 and an epoxi de conponent B22, and an am nopl ast et
Th€ Qﬁml huaﬁitmoh&wtalg t(ﬁ comsg faramisitons FBED f@?ﬂvd@ layermgpyflications
sul phonat e or sul phoni c_ag rou an . -
cop TR AL P o N S PORLEHE ey BBl & 1Bosy resi
A 159031 84 00avRfagt At GeastTbiedep oty @Fdup, pe inhalerulee o et stible or water-
~alum ni um di oxi de, cal ci_ um carbanat e, agg dolom'(}%fti.1 10 at least
diseyeble gyt Agen B which é?i_nP’é?eafl@sl;“tCSO%P‘pﬂdBEt & gFiReoat inge &
ondng8l %raﬁ{j Gt %Est QLR &L raﬁﬁnobgl%ﬁlg,a%bl BRIt ABDSof a Fol alkylene ether
especrally oors, conprising mXing a water-sol ubl e,
pol?d;]l B\zitze:ﬁtadl ppeids icbﬂngorcﬂfyr iPAg, agemit EBHMPS@ ﬁo@ﬁgﬁf §é§"lﬁg 4 mass
LLne react| r 9ou ol..ar @ht 14589 riculat
fraghog ?Fﬁ?’t&r']la ‘o auPH S Og?}ugprgsoglgconcﬁa‘é@x gr’}?%o tgr oup, P am_cu.a ©
fAll@nol sél@ct&ﬂﬁb_ﬁltmgg‘rdihfp a@ngaingalf kglt,_eﬂiea, ez, tipmliyno [didBRIE, aluminium
~and an_epoxi de coqg ent B22, with an am nopl ast
dicgigaprelsien erpRidfendP ©fraction of at |east 0.1 % of
sul phonat e or sul phonic acid groups, dispersing the
m xture in water, adding at | east one particul ate

“Thé iitearion Juitlers treldtch riorn pRsesgrSUTPAEBM S| SOFisE BY OffF grineral based

nm ca, quar i tani [ 0X] 110 L@ ed8hle curing age
subsiftes, e dal k%00t Eom%&&é@g%é%??gﬁeﬁk%%ﬂl@bﬂ%tg AYlcB8hle curing agent

carbonat e, addi ng thereto,
B Wiefios@nkarthé fgction pusdnct bnncorpoBl hiving at dmastepe pyimetising at least

A conpri sing epoxi de conpou avi at | east '
o OIS, 0 P! commourds Baul1dfll 3L SHEXRHE o o
epcgmeaé nbi@ BR2CARE M8 Leniplet bfipdtinddl Bividyaseelss fraction of at least
substrdte or floor. - The water-soluple. or

0.1 toé sulplhaspterasisbpB OB R GrogRIHSPRISER T PEEde(hyater, adding at least

ond eaar‘tc:;léulla(%g IR ﬁ(jsléﬁf:teg Etoﬁprh@g!oﬁ cﬁisisgﬁg’ J)tn:;ﬂc,%icz{, qazﬁ:&, 8Lum dioxide,
prinary” and at |east one se ondary” am no group, and an

aluatiduetdidBRleptalcdu oddpatats et dolemiteradgiol Wetgj@ﬁgﬁ graging to use the

epoxi de conponent , B22. The am._pnes ef ablnoxid
co eI, o ARRRCTE AreoRBoof SR ool PRLEL Ritporide gioup
peithblRbidd, bd @eQ@sHlfing the mixture thus obtained to a concrete or other mineral based

substrate or floor.

~The water-soluble or water-dispersible curing agent B comptises the reaction product of an

amine B1 having at least one primary and at least one secondary amino group, and an adduct B2

of a polyalkylene ethet polyol B21 and an epoxide component B22.
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groups which may be linear, branched or cyclic are

present in the nolecule. Preferred aliphatic am nes
wae@odi@ehyl ene triam ne, triethyl ene tetram n_BCT/EP2005/010564

tetraet hyl ene pentam ne, the higher diam nopoly

et hyl ene imnes, |-(2-am noefhyl)piperidine,

| - (2-am noethyl) riperazine, N-(2-

Th«%t%%? g? )lelfe) a?#ﬁfﬁg%g H&Qé{f‘ %ﬁ}ﬂjaﬁgiaﬁﬁ}es,qnéj those whete only aliphatic organic

%-I,B-propane di am ne. Esgeciallg L
sropped itk edy he buadi, dtdnghehe ayelicamns present i1 the FRpleeRl. Preferre aliphatic

tetram.ne, . tetraethylene pentam.ne, Xt A EShine, the hicher
mn?ﬁ%?%b?@§¥ﬁ@3E3W?%%h%? b%ﬁ;g%%ﬁ%%%tg%% a?gfe abl'y © .e et
diaﬁﬁx@bﬁiyl@ﬂyl@r[eodﬂﬁééi D(Z-ﬁiﬁhyéth?@imm"duhe’h s 1t(@-apatoethybptpenpiar, N-(2-

al cohol s or m xtures ther suc e dials, . -
aigp T e TRTRIT RGP e 1Y CBI2 SHEGRERL U1 oy lamine. Especilly
prefeluieé %Méﬁﬁeﬁ Bhmide! RlSlchd lera@linecotathylanddataglies, and mixtures

pol yfunctional al cohols such as pentaerythritol or
thesof.-bitol. It is also preferred that the mass fraction

of such polyvalent (i. e. trifunctional or higher)

al cohol s does not exceed 10 % of the mass of all ,
Thep iRl $olyEs Bet halprafepblphéditietpadectpof afieldny aies tgIppddpnctional

e o RS R e o B T HGUe S r IR 5F LD o pERg ebveol

1 4B0ehe HAR kYol Altkel BR8], 36 Mphd: polaimstisdatiileshobfsuch as pentaerythritol or

oxyet hyl'ene groups. The epoxy conpounds B22 ar . L
soripitadflels alsp preéqny:é |ﬂ@p)§ theapaspiractigp og@%‘g apgrgzﬁ%ﬁt gloeh gf’rﬁnc&onal or higher)

alc I?) N9 le?no QL JI9YE bRKShe RhassHFYE hidyHole E‘é}%rcﬁllﬁf)refe.rred are polyethylene
|cafboxf1|c acl ds. Anong the phenols, resorcinolL

glydvy skicogppblyoams,co@pBsihg gxy@thyhy@m@)@:p)}pr@pxlpr)mp@%%ﬂ%here atleast a mass
2! ! 3t ) i fne groups.
fmcgﬂiohfpg E@% arfoﬁ%gjﬁzg%%%l u%telgasgobd/osﬁ ggﬁsgl]hﬁ{:: ?f oxyethyle O%D P

net hane (‘b1 §phen tetrabr
bi sphenol A, 4, 4'-di hydroxydi phenyl cycl ohexane,

2, 2-bi s- (4- hydr oxy- 3- net hyl phenyl) - pr ne . .
Th%?wwpwa%%yeﬁzp% A¥A S aﬁ@lﬁﬂﬁ%@#g%@%g%@&p (ghelsgr phenols, oz
novoldis R gl'y&iéffl hyds X FBhBEMid ac@ishAR@ng the phenols, resorcinol, hydtoquinone,

2,2-bi §-[4~(2' - hydroxypropoxy) - phenyl] -pr.opane, :
2,24bjs- (ABiydeaatpieprl)-osappten }sthngg biyh gfextures of isomers of dihydroxy-

i BartaRLB AR AL 0% Br b G b heayl dinydb | cyclohexane,
o R TR S ARAAOS Tyt e o
2,2apl-hedrene 3-nidthBplebyhyaopmaeph driyidihydpestydipenyl,  4,4'-dihydroxy-

bi s- (4- hydi henyl ) et her bis-[4-(2'"-hvdroxTHropoxy)-
befb”ﬁog’heaQIrFydi@%Eh@%ﬂ%‘%ﬁi@ﬁ%ﬁ%‘?m&?em?iz Bis- [ Gahdrgxgpropoxy)
phd¥gl19@6patl On, 1354 Ayl alyphehydiisdtienepnpadids-pht kphedit.-butyl-
EpoxXy Tesins based on bisphenol A are especially . . 4
phapyiveanaad bls%%ydﬁﬂﬁ?ﬂébfé@w%@%1&"%§bcixffg@%é]&‘8%&8s‘< mHycroxy
NOUE] t ent 40 el Stanaevafo £ bolpas well as
T U e G ol
prodsge of bilbgenpicafeddiptiption ofthe compents gnapsprady EprReysipgased on

bggﬁpéﬂ%#%%%gggﬁ%Pﬁigg%yrated, al i phatic and mi xed

C commpounds and

They preferably have a specific epoxide group content (amount of substance of epoxide groups
divided by theit mass) of from 0,5 to 10 mol/kg, especially preferably from 1,0 to 7,0 mol/kg.
They can be saturated or unsaturated, aliphatic and mixed aliphatic-aromatic compounds and
have at least one, preferably at least two epoxide groups per molecule, on the average. They can

also have hydroxyl groups in their molecules. It is also possible to use diepoxy alkanes made by
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have at | east one, preferably at |east two epoxide

groups per nolecule, on the average. They can al so
whawe/olmpas oxyl groups in their nolecules. It | BCHEBW05/010564

possi bl e to use di epoxy al kanes made byepoxi dati on of

diolefins. Particularly prefgrred are the diglycidyl

et her of bisphenol A (BADGE) and bi sphenol F, and

o SHBR SRR ORI Al B4R e

andpREAREF, il @foxy yepms bysetl ppedEnceyge pfodicts. of BegPHE, and bisphenol

according to thei.r degree o I risati It . o
R ok Tia LA e

acchYRG tb BBOXYerELSE PolymiAAHiad dued pirciabepdaferfedaotisag mixture of
t he “pol yet her pol yol s B21 and the epoxy conponds B22
BADGH mred pped epre@ tofinsa cat al yst sel ected fromthe group
consi sting of Lewis acids such as boron trifluofide
and conpl exes thereof with ethers or am nes. The epox¥ ,
Thd £8lher ifmadnbibeaaing oire prititicr pelyols BRY drchiblgieppaiopyponds B22in the
nmodi f | ed oxy resin,. selected fro ; [ A AS "
preiSpet e IO B2 PP SBT | RO Tt o o penoR Bifuoride
andEddMEYexk £8RSS Wwih BBUR caaméredi ng to the usual practice,
by addi ng an adduct such as those described as B2 as
an enmul sifier to the epoxy resin, and dispersing the
Thégﬁ%w{egm K060 BY o b S RSB G : BUHIRAIL inedifieP epokyi@si, feldcfed from
an aqueous dispersion of the enulsifier. A special . .
the agwaptagpesotatechendr B 23g Hagonbilis madificapers 6 Hie FHNTFBATIGHS made

I s..that .al so.,non-nodi f | epo | 0S5 GRBseCddL el eI B2
mxB%m%hﬁﬂQFFP%%I%ﬁ%%%ﬂ#%%ﬁﬂ¥%%%§%%%f fﬁgsthé%neéd to use -
eminygEaphiid dpoxyrising indatispeningthe thixtyye,@f &y dispersing thigmedifed epoxy

to reduce the viscosjt f..t he epoxy resin by adding a
resifas 3 FUSETES ?Peﬁfo"tfﬁfsdf‘%gné‘gs@glof a reactive diluent such
as a nonoepoxi de, preferably ethers of glycidyl
al cohol with aliphatic nonohydric al cohols Qr mono ... 4
A spashttdvontage pftenoiisg agant PSthp prAEF FEENTOR USRS AOqiFPgRodied ePOxY
resigs QA eFrEsHyD l§eu91gu]§iﬁe§'ﬁ%ltﬂ, sghd avcﬁtﬂ]gg medinbiee hbduldrophilic
or “goli'd epoxy resins mxed with reactive diluents ,
mofigkahel if poferdchén group: wondicstthayisesbitbef e eppsycrdy py adding 2
ether, hexyl glycidyl ethe he Lok et Rer 1NEhers of
g BEG9 BSheo g Vet ey CepP e p BRI fhers o
oly @il AIOFh A SithGOPIRAId RighriGhirei ahghels BRs®nbfuact snphpleholat It is preferred

| east 0.1 % of sul phon or | phoni id. . grou -
to e dEidapoyy Esprrded lt?efé;e@ Breted gl S gpogy resins
oill I LA i ddr ORI 2 ot 1R Vé){%uﬁ)ﬁorﬁiéﬁﬁ)é] @f‘&ﬁ%l%&ycidyl ether, hexyl

noieties In their structure ereby the sul phonic_acid
olydidyl sthip pberat gyadid ethet and; qesphatisidat eher pitpixtyfes thereof.

am nopl ast resin by cocondensation of am no functiona

sul phoni ¢ acids or derivatives thereof, wth )
Thd GhiABHIEE bydpoadd Bvimpophasfradtion wertdeast]. E¥tad gulphanate or sulphonic

acid groups preferably comprises a mass fraction of from 1 % to 20 %, preferably from 2 % to
10 %, of sulphonamide moieties in their structure wheteby the sulphonic acid or sulphonate
group is incorporated into the aminoplast tesin by cocondensation of amino functional
sulphonic acids ot derivatives thereof, with formaldehyde and aminoplast formets selected from
the group consisting of melamine, urea, guanamines such as acetoguanamine, benzoguanamine
and caprinoguanamine, thiourea, glycoluril, and ethylene urea. Such sulphonamide modified

imelamine resins ate described in more detail in US 4,133,843 and EP 0 192 106 A1 which are
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the group consisting of nelam ne, urea, guanam nes
such as acet oguanam ne, benzoguanarni ne and
wae apeiomoguanan ne, thiourea, glycoluril, and ePOERI065/010564
urea. Such sul phonam de nodi fied nelanm ne resins are
described in nore detail in WS 4,133,843 and EP 0 192
106 Al which areincorporated by this reference. The
mc%%logzl&gé] i e r%?e%%ﬁ.n'gﬁe Wb fdhaGAG: p&nﬂcﬁﬁl@s iwhid€an be used in the
Condensation to nake an a nopl ast conpound C . ,
cosmdrneitiding ket freapmeplsit comppend i accarding fefler pispgpt nvention are

el ected framth roup caonsi st ng. of 1. do G .
o 1 E5rT T o RERE ST Bnant B R B et A g miacetbane
sulgR6hi8 akitl Stht heh @efand asltaMbleteofisas avell 8 Ulrphpianhgels sudhas benzene

as benzene sul phonam de, tol uene sul phona
sulghesands. QP oHRMngEIdeT AR éth’Gﬁéﬂosﬁf o
ind Rt ' NhLeafy1d NeniNuiBl Rl deanpuadsith further
indo RBP4 Efhmibtcd OF AL p0RcOL 1 1Bndi dehyde and t he
foramidebpleast! thormippplasThernzijueous epoxy resin system of

the present invention is preferably made in a

mul ti-step process, conprising as the first step,
Theh§Rkdiub BEoHNredt distdm B tef prasepolnyedtopl ie peefetblg maule iy o | multi-step

B21 and epoxy resins or conpounds B22, using Lew s
ProfEISdLTR SNl ex salts thereof as catal ysts, adding

- the,aieN8:tBtep\icpiridpACaubBA b N LRAGKY e BihetipslydB2BAnd epoxy
preferably by consum ng at | east 90 % of these epox

gr oSS onpempads BRPalingdeVisagss oo pleniids Bepet pataarsts,

_ preferre | 128, 0 witl] thk g@&g S OM BeefhLIBRY consumin
opt?%%%§?§a%%ﬁﬁﬁga%dﬁ%ri%%@ﬂ%xgﬁg§ ci S83 wﬁich rga%%%?s , s
Wi t Bt feesidfusl ofaeseeepBiy gtouph.evatcarefeenpertdeast 85t%, sk papecially

a pol yam_.de .or 1, de. ol i goner ., re ing the water
f or RE fﬁ§=Fﬁ%“?%g%t?%ﬁ?q%?%#%?@%Pgﬁ%y azeot ropic
- di stplidmatly dejn?atﬁcﬂmadbbyyhaddidngs avhiabnee@e xyitlc cajoioalnnine B1 at
or a mxture of nobnoepoxy c%gpounds %ég - and
opt PleTrisd ipmpeidiiy oalopB PPAIFRKS BrefkadBPYa di ani ne
_ B5, rf:%%v'zuct r% WL b¥iser BSIEH %&, %@Ei&ﬂn,‘i{refhﬁ@ly%%ﬂéd&o@& distillation,

produc th acid to convert at | east % of 't he
- ani nptigriugstingntneotdeporyespeerid/es agairiehal meprepoxy compounds B4,

di spersin he .opti o l ) | sed: r tion product

- o B %‘%‘?(’%%f}?’oa%f“‘%é Hoﬁg‘lé’é%’?r ﬁ%kéﬁ@ “s%?"%ﬁ*s B3 de nodi fiod

- am Bplﬁ)&)rﬂﬁﬁ, ne@sdlisntion cdnlek epfitirgnablyct withddidrng chovdrtwdeast 20 %o of
wat er tq adj ust, tq% mass fraction gf solids to between
50 SeHTIRT 8RS FHETHSIPEATHAPT 87 pr ef er abl y

_ di Cg{ép&%ﬁ%{é Eﬁ@pﬁ&lﬂl}r BouttHscadedot PrddaBstl R el e:sid dially

am adeding the sighonamide modified aminoplast resin C, and optionally

e.d %hesae nc%mp ounds are

adding further water to adjust the mass fraction of solids to between 50 %o and 70 %o.

The polycarboxylic, preferably dicarboxylic, acid B3 is added to consume residual amide. It has
surptisingly been found that the small portion of polyamide or amide oligomer formed in this
reaction further enhances the properties of the aqueous epoxy resin system of the present
invention. The acid B3 is preferably selected from the group consisting of adipic acid, glutaric
acid, succinic acid, mixtures thereof, and also, other dicarboxylic acids such as C7 to C12 acids,

and fatty acid dimers having up to 50 catbon atoms.
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surprisingly been found that the small portion of
pol yam de or am de oligoner forned in this reaction

wo cwoblogrozenhances the properties of the agueouBCEPP20Y5/010564
resin systemof the present invention. The acid B3 is
preferably selected fromtheggroup consisting of
adi pic acid, glutaric acid, succinic acid, mxtures

It Msl 616 Yeen ?cﬂ:gd@ild$ﬁltag@5ﬁb% lﬂrﬂlﬁ‘(ﬂ:r 'bﬁ)iwdncst@cwﬂ&e Stﬂﬂhmhﬁmﬁe ot also,

Cl2 acids, and fatty acid dirners
am@ardélgwnam@ AR A TS N A R FoeB e gy ether,
he)gr nglga le?lé% %@#%%ﬁ@gﬁ%ﬁ&%r%%' AYahdambAcepRky abiounds such

%1/ reaction with a
mrbetpoziﬂn@@saﬁyl stieh Tais checiplly Rieiperdia craplRB MIxtREy f aliphatic and

(%?% g¥ lﬁ@ﬁe 2-et hyl hexyl glycidyl ether, or also,
gy epoxy compounds such as cresyl or xylenyl
gl yci dyl ethers. i's espeC|aIIy preferred to enploy

m xtures or ali atlc and aro crd
It s glsq prederpiddp afq gaﬂ’«teap%‘afrr‘m eiﬁe ‘.%Y I nqu%ﬁ‘St step before
neGPRES 'oﬂ“o%nﬂzln@@cﬂ!ﬁq d.’co%hﬂl&%r dfand readteR p@&ﬁ;@f frmed. Such diamines are
neutralisation, to enhance the hydrophilicity of the

prafeactiailp nhqme@d@@t difpinee HaVIG BT RIBHT AREIFIQUPS, namely CYdOﬂhPhﬂﬁC

di §P§f < elqtals %slopi[lmolglgscﬁﬂmi’lg O, h@&’”aﬂ?xﬁu@ @x\fﬁjﬂ& eR a@rﬂJﬁﬁfﬁrﬁflhexane
roups, nanely cycl oal i phat di am nes such as

dlakx&&pfssﬁaeﬂemcﬁ &merdezuoimﬁamﬂjpedttcakmphahrmgmmeemgwhumsbound to

trimet hyl hexane di anmi ne.i.so ene diamine.
ah}e}}%ﬁﬁ%’f{;‘&n g Aath 6 T Wé%‘efﬁa ng “th d;teg?ﬁng%yl ln diamin

bound to aliphatic carbon atonms such as neta- xyI yI ene
di am ne and tetranet hyl

ylyle di a
T ppefsraidd e Fanie’ £ PS8t ok g aiboic acid B,
e %@P an@mdr%,am&m@ hGnagsd B3, adding a
«afh g%’o%x and addi ng a faurther am ne B5. The
aqueous epoxy resin systens of the present invention,

preferably nade accor di c | cc o the
oot Bl TR BRI 0k IR B SR bl decoring o

prddesshaglideeefiprh 0landetubat insidg hpda;g uremulsass@/ soatings. elt leas been found that

especi al | SUI ted f thic a atl | eadi
Su‘thdl%le‘a’rs Swsteoesat rag s ebRags o T BB P 2o EGLR conting
L i RgeGQati NG L ANEISnHaMkAYIARYs Bivigkad (Qiid’]i&’bﬂlﬁtﬁloﬂ ppdm drying

ry| ng even in |layei  thickness of from2 mnto
evor impye. thfﬁhmegs af o dgaputy érnetaefnt Pors %ba@Véﬁtﬂgﬁo“d gRgoperty is
04 A9 sufMbnidhi@e modified
ap%%?”ﬁ‘ﬁéiﬁlgm e 5’%?118 Og%%no ast gl naaddltlve “Using "
amén dplasi ﬂeaﬁ admma:l Uaitig mmﬂmﬁcbmbhneﬁommlu theadensindl pminoputipgagent and
but. wi.t out th

epih 1 LR e R Tk o B e B Ao gy the same

apRiRRl lhRd finamees tofHile ke &tcks Wah [be seen &f acksirgatystem geenling to the
a coatl ng system accor d| ng to the i nvention.
ventlon

The invention is further illustrated in the following examples.
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The invention is further illustrated in the foll ow ng

exanpl es. Exanpl es Exanple 1 6 kg of pol yet hyl ene
w@booeok00800 (average nol ar mass 600 g/ nol), 10rPGI/EB200$/010564

BADGE and 1.2 kg of a type 1 epoxy resin ((r)Epikote

1001, Resolution BV) were mxed, 30 g of boron

trifluoride am ne conplex ((c)Anchor 1040) were added,
Examgldshe m xture was heated to 80 Cto forma clear

mass. Tenperature was then raised to 170 0C, after

five hours of stirring under a nitrogen bl anket, the

Xy group content reached a constant value. 4 kg of

dded, d aft | t he add
6 kgdﬂlzﬁf@“f@ﬂ,ﬁ givicd CAb(RGImEF Bhg I LB bt FARERLE AR Bt 12 k2
f 1 of uoride
of Wpetl egogfgges%&(%%ﬁg?fg 10oP %.eEAlzytlonW werl i, ?@jg BF Bo:36 itffluorid

ormed in this step was .
amzg &aﬁlp&pl(®mnl:hpxr1@n®wecde wilded, triviethe esm@mmsdyﬁlﬂ@déo 80 °C to form a

The reaction r&. 0
cleztl Pé?ﬁf éfgnwmlaﬁn%w% %%aéseg] Fo a’}é %k fftel vg ?g%lg lo’} gt?f@gig agcl*ler a nitrogen
blagltdighe &8ly Qﬂ)&lﬁ cd@erafredobiédyd ccglstyﬁﬂ vdylle EltdrdrxyleAf tvere atliel, and after
evol ution of heat had cea

1.3 k f t | vl L
e g R R, kP S 2 LR, e

L 4908 ffoA6RE h GhBGE) WRY Leotropicall
Offsﬁ@‘g%ng‘{ﬁbggg?? %Pﬁg%‘%éﬁct of tExa?rpI e (Exaér%pl e SE:(i)OPlca ’

remaveld with thdesidibal eylerst i ve, to the product of Exanpl e 2
(Exanmpl e 3.2) under stirring, and this reaction
m xture was poured into 14 kg of deionised water under
Exﬁﬁﬁkg stlrrlng A clear solution was obtained in each
case, Exanp hal f of

| uti
RIS e Lk S SELULL B8, O CERMBA S e

ancpt M8t Eu I(@tgeWAtfﬁl ek oRfioa dbf ARhtdasiudepdedni 6 kg of meta
odi u salt nmodi fied nelamne resin in the forma

xyly?lale%@mnewgtendéqhe@@ﬂlewmqw stinpprb fQF W RGLE YOS
adj usted by adding a further 500 g of deionised water
to forma 66 % strength di spersion (designated as
Exftple0g agent "CAl"). Exanple 5 A coating conposition

9002.5(’ é%%:lpigco %c'lcg%el‘gg%{%{ﬁ? fdﬂ{e P uc{l?e xnngﬁ‘& LIRS Bla, in the
altdi SR D8 SRIFRARENSS Bxatriple 2 (Example 3.2) under stitring, and this teaction mixture

was poured into 14 kg of deionised water under rapid stirring. A clear solution was obtained in

each case.

Example 4

One half of the solution of Example 3.2 was left unchanged (designated as “CA0”), and the
other half was mixed with 5 kg of an amidosulphonic acid sodium salt modified melamine resin
in the form a 70 % strength aqueous solution. The viscosity was adjusted by adding a further

500 g of deionised watet to form a 66 % strength dispetsion (designated as curing agent “CA17).

Example 5
A coating composition for flooting was prepared from the cuting agent CAO of Example 3.2,

according to the following recipe:
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8.6 kg of the curing agent CAO were mixed with 6.7 kg

of deionised water, 1.2 kg of a 60 % strength sol ution
wo@Rooa/opwby et her nodi fied acid group contai ni ngPEEEP2008010564

and di spersing agent ((c)Additol VXW6208; Surface

Specialties Austria GrbH) angl 0,6 kg of a silicone

based defoam ng additive ((r)Eka 2527); 3.7 kg of a
Coﬁlbggﬁrﬂtgm d| OXI de pignment ((r)Kronos 2059, Kronos Titan

t 0
5.6 B b s apen S4B g TOF A PRy 91 B L of » 60 %
stte%ﬁ]ll so\%on%a‘.rﬁﬂﬁm@r Efcﬂﬁé@@hd'g@odﬂ&n&ﬁﬁﬂ %&mgtaﬁﬂ glibpaathg agent
di spersed in a dissolver for ten m
(®@@mmt &10§; Jotoe rSpesialtes éuweﬁanwmfﬂé (s 2 siicone based
de fm XLy c?c%l%ve%@%%gaaESw? ©3. ?E% bﬂlg:ltmﬂ?ﬁh %XY&? %&2@%& (@1@1&1\@5 §@39 Kronos

ortlo el oni sed wate added

Tltkg()}mbH) .7 bg\eﬁinlcy (@Plasttit106; Nﬁmtzdl Mﬁh@gﬂlw¢rk9)ué4 kg §éﬁléiﬂ1§’ milled
mst er on o
sy vt s SHAPRAY: RGOl BB BY oG PO B3 ieed i 2
disdBreD £ BR mIhiesMeXippi xiitalyhaid0 gain S@dyifakdrq homogeneous mixture.
approxi mately four mnutes at éo Om gp
Teigp@atutec BoeKapss EP KEPBOFIPY dai gﬁasr?vf PEEioR ¢ dﬁ’tﬂﬂf%? figter was
ada%d f%%fz VR BPL miSREC bf ,11(539 gerg M1rt-0fan @ PEXMe@F BHRDN of from
Vi scosity at 0 0

nmPa-s; Surface
0.1 Specitaloti 1@31) @ed ﬁéﬁykgaqbﬁua&z@gnd koyng @@meﬁa range from 0.3 mm to

9. 1
0.9 étbtﬁn.g]g}flé%%(%ge ?5_/',1 hnodno%%a & f{o(f ?g@?ﬂﬁ%@% y?fgaﬁl :{Sﬁ.fn%e%qugg(g %r%é .

conposi tion having a mass fraction of solids of 86 %
and a gl gnent to binder nass ratio of approximtely
Component3-27t he nmss fraction of water in the mixture

®pRald gx E‘E’W’@)ﬂl RE SloYy £3in%omphanst fhelve AiBdntis ecﬁ@d ¢dﬁtc@]fc of epoxy
curi /g(g o eépoxy resin_was 90 % Exanple

grofip §. h erol a\thsqqgty@@ F?éo@ PGP erSurReor RS HRA S eﬁP@ﬁ’a@’é’&’H & Co.
KC{)romthe curing agent CAl of Exanple 4, according to

he follow ng reci pe: Conponent 6.1 9. 6 kg of curing

agent CAl were mxed with 6.5 kg of deionised water,

1, ﬁfg of g éAddltoI VXW 6208 wetting and di spersing
Coafifg{tOmRPSEOR G of (r)Efka 2527 defoaner, 3.7 kg of

9.7 (6 bKE AP wietel AALAHD d‘é)lxrq:)@h&& 5pli agidEntiatBly Gaikel nofyield a coaﬁng
(c)PIas orit 000 talc, C?kg8 qf finel. m'IIeb(ﬂ

composition having a mass fraction of soh s of 86 %, and a pigment to t mass Z ratio of

approximately 5.2 : 1, the mass fraction of water in the mixture being approximately 13 %. The

stoichiomettic ratio of curing agent to epoxy resin was 90 %.

Example 6
A further coating composition for flooring was prepared from the cuting agent CA1 of Example

4, accotding to the following recipe:

Component 6.1
9.6 kg of curing agent CA1 were mixed with 6.5 kg of deionised water, 1.2 kg of ®Additol

VXW 6208 wetting and dispersing agent, 0.6 kg of ®Efka 2527 defoamer, 3.7 kg of ®Kronos
2059 titanium dioxide pigment, 5.6 kg of ®Plastorit 000 talc, 34.5 kg of finely milled quattz

(Quarzmehl W 3) in the stated sequence and dispersed in a dissolver for 10 minutes at
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(Quarznmehl W3) ia the stated sequence and di spersed

in a dissolver for 10 mnutes at4000 mn 1. Then, 3.9
whgooef4@ed oni sed water, 20.6 kg of quartz sandP¢HEPIVGS/610564

di ameter range of from0.1 nmto 0.5 nmand 13.8 kg of

quartz sand having a dianetep range of from0.3 mmto

0.9 mm were added and honogeni sed for approxi mately
400004 | NTHA! BS k@ bf 208 0sediwhtek, 200kpongnttz 6and HaehBeckopox: range of

EP 128 (li1quid epoxy resin conprising.a reactive. . 0.3 .
froi (- iamt ©© SR F14 LR BHISSEE SEHGRY T CABE T 18] Togg 0-3 mim to
0.9 G2 ddbe@bn g’o&&éeﬂ@fﬂ%ﬁgp@kﬁé'&ﬂl}f RGL nSpeet /l00esin".

Germany GrbH & Co.” KG. Coating conposition 6: 8.7 kg

of conponent 6.2 were added to conmponent 6.1 and

E)Iilgl%gl y mxed to yield a coating conposition having

nass fraction of solids of 86 % and a pignent to

®Batiger RPELS (iqatd qosf reaippompiisiag elepctiye Zilnent, spedifc eragent of epoxy

fraction, of water in, 1 xture pei appr oxi. e i
erovs 54 AR TBCH SR O S S ELP i ahCREy b & Co
KC§POXy resin was 90 % Exanple 7 Coating conpositions 5

and 6 were each applied to a test pan having a depth

of 7 mmand a dianeter of 90 nm The coating |ayers

r [ .40 C for two weeks and visually
CO%%S% ggg% é'er cooling to roomtenperature (23 0Q) _
8.7 kpdé€ rotmplerhi ¢aweronided fcomsnmanenttadaiotimetlhpiyed to yield a coating

hum di ty of 50 % Wil e np,crack re . I: .
corgBEB gD PG FBTRBST TR & Ot Pt RPEey et Biss o of
apRbek@IyaN: 1, hehh@s fiddtontdi@ner isthanianieddingmapiozimately 13 %. The

formation in the case of coating 88$(posi tion 5 (left
stoighiemetc feROINERS 4RI PR Y Y This is al so

evident fromdie attached photographs (Fig. 1). Crack

formation is even nore apparent when |larger areas are
Exgoge @d. -0-0-0-oPatent Clains 1. An agueous epoxy

resin syst.emABC conpri si . I [

Colfin RERHALA 1T AR ) QbR S NEOHS el SR RERr 7 mom and
dia@p@RX yf YrienmpTipedoatiny leetH esre drisvbdtdp °€ dbutiyoavegks and visually inspected
wat e di spersible curin nt .B which, conprise h .
o6 Gt B YR GETP S i S B P T EReh Siacd selatve
budRIdieTBE 50 AMhad nd @8EE vRAESfosEDIAEY J4sEdH daKG dIfpositich Alright part
adduct B2 of a polyal kyl ene et her polyol B21 and an .
of dporhatesrepiirisohintl) Bhote lein%ﬁ%eén?fﬁ‘éfpf%’ig’fm%‘bﬁ%g‘%ﬁwaasé of coating

hay| t i t i 2 i ache
COI%&%gdéﬁpfgnl St bf gq% hg%ﬁgpll% Figas Tl 1 24 Qbidemt PAANAL Bitached

In
Corgp

acl rou
photogtaphs (Fig. 1). Crack formation is even more apparent when larger areas are coated.

-0-0-0-0-
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2. The aqueous epoxy resin system ABC of claim1l
wherein the curing agent B conprises the reaction
w@e@doato2of the conponents Bl and B2 as cl ai neRICT/BEP2005/010564
claim1 and at | east one further conponent sel ected
fromthe group consisting ofigool ycarboxylic acids B3,
nonoepoxi des B4, and prinmary amnes B5. 3. A
wat er - sol ubl e or wat er-di spersible curing agent
osition BC which conprises a mixture of the
Pa?"é‘g]ét“}‘gﬁ product of an ami ne Bl having at |east one
primary and at | east one secondary am no group, and
adduct B2 of a pol yal kyl ene et her. pol yol B2l and gm .
1. epoﬂmdleumﬁpmwmsuﬁﬂtemaﬁ%c APMERTIRHY] HREOBEfpaREd epoxy resin A
havi ng t 0 :RPRBRt & water-
b S RRER o 35, B B0 e Pl okt Ol vBls
dispéreipia rcaﬁmg)zrgemth tvh&hmm@ns@ dimbﬂtceloo plmtmf-adlﬂgwlil living at least
on e 95 e OFD2R o, Oy LT ST b2 0 b iene e

pol?gl B21raldyal %kﬂ@ @ofbbednt BRLYyAld HB2dmidoplaepoxypotes Crisvilg a mass
npounds B22, using Lewis acids o lex salts
ﬁﬂ@ﬂ?@r@dﬁ leas Oéa'f"é?f?‘&l’]%om%lé\él%%c %?‘i%‘ouggdl ng the am ne
Bl which reacts with the epoxy groups of B2,
preferably by consum ng at | east 90 % of the epoxy
2. gr oUFbsaqlfeowaszoajsreslh|SYSd818A§‘& ofgsitndrrelpdrgn the curing agent B comprises

1. th
thegg%eé? Procht Iog%lg tco%o%e; I eﬁ# élll%?nas %%Lgxg%fé% Igfsﬁﬁnzi E ??ithatstoone furthet

cohB&RAE daedEaint MlRgropndnasidzodpbicabeplic didsd, shogpepheides B4,
optionally ne tralised reaction product in water, and

an¢ jnally as fifth step, adding the sul phonanide

pri i flied gy nopl ast resin C. 5. The process of claim4
additionally conprising the step of adding, after the

second step, a pol ycarboxylic acid B3 which reacts

W tR WZSCI Sng% o%r@aQ§e<§a]gegI lee élﬁ%gtagglt tCSEﬁSJI@IPB@ \L}gCH Q(Srﬂi)nses a

e or am omer renmovi ng the
1m;\z°aanteeff tﬁe earexibolyyrothine of ea(ammrmBl bmmdtﬂsyomfypm@maﬂé pt least one

sece{ﬁ?& lfnlg?qtﬁ)bgg% ag{ig‘ggé(g r]?lggts *hé’O{Y%]%flene tﬁel q otl QJ hyan epoxide

corBpIRAOBRD XM d 6 ARSI OEondp Jtind (G 2 ﬂ‘nﬁcf&mam/ of at least 0.1 % of
corrpounds B4. 7. The process of claim4 additionally

sulplenppte agispighetie2dd gi9ueT

4. A process for the preparation of the water-soluble or water-dispersible cuting agent

composition BC of claim comprising the steps of

- as the first step, preparing an adduct B2 of a polyalkylene ether polyol B21 and epoxy
resins ot compounds B22, using Lewis acids or complex salts thereof as catalysts,

- as second step, adding the amine B1 which reacts with the epoxy groups of B2,
preferably by consuming at least 90 % of the epoxy groups of B2,

- as third step, optionally, neutralisation of the resulting product with acid to convert at
least 20 % of the amino groups into the tespective cations, and

- as fourth step, dispersing the optionally neutralised reaction product in water, and finally

- as fifth step, adding the sulphonamide modified aminoplast resin C.
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addi ng, after the second step, a primary pol yam ne B5.
8. A coating conposition ABCD for thick |ayer
W@ pbioe®ed ons conpri sing the agueous epoxy r esPOT/ERRNEMO564
ABC of claim1l and at |east one particulate filler D
selected fromthe group consisting of talc, mca,
guartz, titanium dioxide, alurpiniurn dioxide, calcium
5.car me®tr&,ess&rfdladﬁl4aﬁﬂlhenan9 coﬁpﬁﬁ@g ﬁhagtep@xfrposi tion AB

CD for thick |ayer appllc ns .co n ague
- epoxydipgeftar & sicard SHBE GONEHRORTLS anﬁy%’t’m% %Fts‘i‘)mneleSl Bal amine

par tH1GH kRl £ed ﬂehllp@fat\ﬁ)e %ﬁoﬁﬁh%lyﬁfn@m drAid dligPmer, and then
consi st ng of talc, mca, quart z, titani um di oxi

- al umimiing thie ceked éormed| by tbice OB OPFE D AN 2R TR iﬂé‘ﬂaﬂm
10. A process of coating a concrete or other mneral
based floor, conprising mxing a -watersoluble or

6. vat dhe girapersichire 4;addiitin1gaﬂagelnpri@1g/\hie etepebnpri ses t he
reaction product of, an am ne Bl._havi n t le

" opri a“ﬁ gfl JeEst Sth & BRTBRI VA (%rlllg Oglraoig%?mg gnéonnoepoxy
addystpBandfB4a pol yal kyl ene et her poI yol B21 and an
epoxi de conmponent B22, with an am nopl ast conpound C
having a mass fraction of at least 0.1 % of sul phonate

7.0" Syl RROALG,FAGIH 4UHGHBSally dbSPRNS Mg step@rm xture in

wat er, "adding at | east one particulate filler D

- sel eddieg afteotie s¢vongd sioppa pomsiyPolyAginstBral ¢, ni ca,
quartz, titanium dioxide, alum nium dioxi de, cal ci um
car bonate and dolonmte, adding thereto, before

8. st arA doagnd @n@@ﬁbﬂﬁm shith loyrey ayq:thtc:ﬂ:]@ox somzs@mg tie aqueous epoxy

conpri si C ds h
e SU5p BT Gt &, A HERERGBFOTHG Thon S Baet ¢ Rue srow
coRbRb B2 dh1d, Qnita, CRRGS, Rk d@;t;;ta@rdmhmmld@aﬁgem&mﬁmbomm and

-0-0-0-0
dolomite.

9. A coating composition ABCD for thick layer applications comprising the aqueous epoxy
resin system ABC of claim 2 and at least one particulate filler D selected from the group

consisting of talc, mica, quattz, titanium dioxide, aluminium dioxide, calcium carbonate, and

dolomite.

10. A process of coating a concrete or other mineral based floor, comprising mixing a water-
soluble or watet-dispersible curing agent B which comprises the reaction product of an amine
B1 having at least one primary and at least one secondary amino group, and an adduct B2 of a
polyalkylene ether polyol B21 and an epoxide component B22, with an aminoplast compound
C having a mass fraction of at least 0.1 % of sulphonate ot sulphonic acid groups, dispersing the
mixture in water, adding at least one particulate filler D selected from the group consisting of
talc, mica, quartz, titanium dioxide, aluminium dioxide, calcium carbonate, and dolomite, adding
theteto, before starting to use the composition, an epoxy resin A comptising epoxide
compounds having at least epoxide group per molecule, and then applying the mixture thus
obtained to a concrete ot other mineral based floor.

-0-0-0-0-



