. ; GHe3e/,\(*6 T$* ofi~,a,,p; ~- Background Information and Prior Art It is

wel | known that cold-curing epoxide-resins curﬁmwmmmmmmmmmnslomﬁy at

t enper atures bel ow room tenperature.. Aside fro tive nQ{mM
“curing agents, the attenpt has already been nade t ¢¢digcr ease t he react|V|ty
of the system by appropriately high atounts of catal ysts, for exanple, by
the use of conpounds, such as phenol s, nercapt | i ke, which are,
however, poisonous. The reactive diluents, us ﬁM@ﬂ@@g@“ﬂﬂ reduce the high
viscosity of the liquid epoxide resins, gener tIe i nfl uence on
the curing rate. On the other hand, however, they*6t%guently lead to a
cured resin with inferior nechanical properties, particularly, when they
are used in amounts of 25% and nore. From US patent 5,021,537, it is known
that the curing of epoxide resins can be accelerated with certain reactive
diluents, particularly with acetoacetates thenselves, even in smal
anmounts. It is an obregipf HoreXIDEESe Y ek Oord AEove these known
epoxi de conpositions) especially in the sense of I ncreasing the curing

rate, inproving the flow behavior ppN I~i 1002 -2 and the curing
t hroughout, especially also at |ow tenperatures bel ow OC. Further

obj ect | e\ arbandothromdhtyadiantades put forvard. This objective is
acconpl i shed by curabl e epoxi de conpositions containing a) pol yepoxide, b)

pol yami ne, c) pol y@C;@éqfa@ﬁaérﬁawrﬂ)thatrr%@a-@@ﬁwr&omenlﬂésqﬁgpewgs of a
metal ration and optionally further constituents, such as fillers,

di | uent %elgeabegyceiéb fi_t§t t{é?ﬁ{ér%&b%% LSy Mol I AR Se . dyﬁélét@d
pi gments and the |ike. The pol yepoxi des can be saturated, unsaturated,

al i phat ifgGonCYeLHAR 'P@@éﬁf&efﬂﬂyﬁg'dﬁr@hgh§§§ﬁ9§ycdﬂé1é%%%m%&thgea||y
substituted by substituents, which do not have an interféring effect on the

curing r8aeki9Npe&HChRa @S €l QldReDEABI PEacd¥My ¥t amy sylsﬁeﬂaﬁ‘%' cul ar,
pol ygl ycidyl ethers of nmultihydric al cohols and phenols, sich hose of

al kyl e”%p%'rlﬁﬁ?hﬁtewcl@lg?ﬁ Sidudrane rokyeghyangd, gfa’lc%plaﬂnpll%m pRakhicykarly
pol ygl yci et hers” of nultihydric phenols, namely bisphenol ~A ~ bi sphenol F

and/ or '&QV%L:?B oBh8sPref & rad. ph%lgp%bgea?%yaar?aﬂtw@Ilqmas QhigHch
conpounds preferably range from about 150 to 2,000 and preferably from

about 17Qet 0ndBvesSUi tebisndiad yerex deaeonPoundsua e destfaingdustarto
exanple, in Lee, Neville) Handbook of Epoxy Resins 1967.

reduce the high viscosity of the liquid epoxide resins,

generally have little influence on the curing rate. On the
other hand, however, they frequently lead to a cured resin with
inferior mechanical properties, particularly, when they are used

in amounts of 25% and more.

Obi f the I .
From US patent 5,021,537, it is known that the curing
of epoxide resins can be accelerated with certain reactive
diluents, particularly with acetoacetates themselves, even in
small amounts. It is an object of the present invention to
improve these known epoxide compositions, especially in the

sense of increasing the curing rate, improving the flow behavior



-0 6 MAY 2001 -3 As curing agents,. particularly aliphatic, cycloaliphatic
and/ or aromatic am nes and pol yam nes, such as al kyl enedi am nes 1|i ke

et hyl enedi am ne, propyl enedi am ne, hexanet hyl enedi anm ne have pqumhiﬁﬂbir
"val ue. The highly reactive Manni'ch bases, especially the nontoxic
condensati on products w t hout resi dual -contents of phenol s, obtai ned by the
condensati on of pol yam nes, such pol yal kyl enepol yam nes, w th al dehydes,
such as formal dehyde, and nonohydric or multihydric phenols, axe preferred.
As’ pol yacet oacet at e conpound, preferably conpounds with 2 to 5 acetoacetate
groups, especially bisacetoacetates of dihydric aliphatic alcohols, such as
ethyl ene glycol, or also triacetoacetates, for exanple, of trihydric

al i phatic al cohols, such as glycerin, and tetraacetoacetates of multihydric
al cohol 8y éhgsedrirgi hherezicaitat espsciedineehyd ot aldkanespesathras
trimet hyl ol propane or trimethylol ethane, are preferred. As netal conpounds,
pol yval el owpioét er abbyr i alkgrictdaksoasi sorowhel fatcerefl @aBbAgagasd i@Is conme
into consideration. Suitable cations originate basically fromthe first six
mai N gr apsaas . welrhiaschbi ot 1Veils SHdeempupspbdibe Qerdd epexstem
(according to Meyer and Mendel eev) as well as fromthe 7th and gth

subgr oupsmpPeah i38sMBEAESI Mg Gl GdlRepoREde ¢ ag)T pinyGabal,t, ni ckel)
manganese, tin, |lead, nercury, vanadium cerium 0 6 MAY 2002 -4

al um num) iPeQPacebbaBgtaNda) id aitsm cBspeshal | i Bf eldpduane bhose,

whi ch are rel evant ecol ogically and econom cally, such as magnesi um

cal ci ummatRQ, cakyBhnEAYagg: {61y RiriBkel censpotnchusualdodn ag present in
the formof its organic or inorganic salts or oxides, especially in, for
exanpl e fia kel ¥ipacht Ul aiLidPrdne alyiseB , r endblog i@l eases,t heceehgl 1ons.
Cal ci um oxi de and nmagnesi um oxi de particularly have proven to be suitable.
Usef ul fddeh®ksS, d%gnaﬁ@?ﬁéms ary ther 1exanple, quartz, silicates,

al um nosilicates, corundum ceramc, glass, carbonates, such as chalk,
kaolin, organic or inorganic fibers or the like. The inventive epoxide
conpositions can furthernore contain conventional constituents, such as
inert organic sol Tﬁatﬁsolyéﬂs&cfdé@wﬁ beeskelisat &8pasiadurgleycol ether or

gl ycol ester and the like, curing catalysts, such as triethylan ne,

rheol ogwiaipisc ivet b BUcAUEHhSE i@l Grdiat 1208rPREL Sré&yydEighingof epoxi de and
acet oacetate, polyam ne nmay be contained in an anmount of the order of 20 to
80 part sphyowainght sapdt pref €d ab) sufstdoukatb) wPalLdls oy W glalve The anount
of am nes should be sufficient with respect to the epoxide itself so that
0.8 to Irawirferhydr egeast as® whdidahing peacepox| deudh G .chS@Fneonsunpti on
of the am ne by the acetoacetate is not excluded. An excess of amne, for
exanpl ebromine,f alky12802aryl. In particular, polyglycidyl ethers of

multihydric alcohols and phenols, such as those of alkylene
glycols, such as ethylene glycol and glycerin, but particularly
polyglycidyl ethers of multihydric phenols, namely bisphenol A,
bisphenol F and/or novolak are preferred. The epoxide
equivalent weights of such compounds preferably range from about
150 to 2,000 and preferably from about 170 to 400. Suitable
polyepoxide compounds are described, for example, in Lee,

Neville, Handboock of Epoxy Resins 1967.



-5 above the am ne hydrogens required stoichionetrically for curing the
epoxi de and above that required so that there is one am no gr oup aRedAy 1007
acetoacetate group, is preferred. The pol yacetoacetates generally are
“contained in an anount of up to 35% by wei ght, based on the total amount of
epoxi de and pol yacet oacetate, hi gher- armounts not bei ng excl uded. Amounts
between 2 and 25% by wei ght of polyacetate, relative to the total weight of
epoxi de and pol yacet oacetate, are preferred. A portion of the

pol yacet oacet ate can be replaced by subordi nate anounts of other reactive
di luents, such as Co to C18 glycidyl ethers, t-butyl phenyl glycidyl
ethers and the like. The concentration of the cationic nmetal can be
defined, for exanple, stoichionetrically. Far exanple, 0.20 noles of netal
compound or nore ffAyCHEIRDMAIGHE] Pertaculantet akhafdioval ent, 0.25 to 1
nol e of metal conpound per acetoacetate group being preferred. However,

hi gher @vclearéirhpbuntandsucipremagit aoliaes arrd mnlwswdingged suTheagnventi ve
pol yepoxi de conpositions can be manufactured as two-conponent systens) in
whi ch epéXivdenedsemingd tike rifhagemedipnisepapiatmd negiheorieeanot her. The
one conponent usually contains the pol yepoxi de and t he pol yacet oacet ate
conpoundexaheltbyi Aredi amine grpsnavoveonthehs Yédkueur iThe dgehily optionally a
curing catal yst and the netal g 6 May 1001 -G conmpound. The filler, as
wel | as reletdvheMannbclopste s uETrecimyybehe ombat pweidt ioprideesenéonr t he

ot her conponent and optionally also in both conponents. For epoxide resins,
t he i nvenridueteonpbbett onssitnad aenaeppiscaf | phémn &/ sdosiingd biyethéy
accelerated initial curing, good curing and thorough curing properties,
good fl| emwndehgetcdoen of polyamines, such polyalkylenepolyamines, with

aldehydes, such as formaldehyde, and monohydric or multihydric
phenols, are preferred. As polyacetoacetate compound,
preferably compounds with 2 to 5 acetoacetate groups, especially
bisacetoacetates of dihydric aliphatic alcohols, éuch as
ethylene glycol, or also triacetoacetates, for example, of
trihydric aliphatic alcohols, such as glycerin, and
tetraacetoacetates of multihydric alcohols are used.
Triacetoacetates of trimethylol alkanes, such as

trimethylolpropane or trimethylolethane, are preferred.

As metal compounds, polyvalent, preferably divalent
cations, or chelate-forming cations come into consideration.
Suitable cations originate basically from the first six main
groups as well as from their subgroup of the periodic system
(according to Meyer and Mendeleev) as well as from the 7" and 8tP
subgroups, such as magnesium, calcium zinc, cadmium, cobalt,

nickel, manganese, tin, lead, mercury, vanadium, cerium,



and a high reaction rate, particularly also at |ow tenperatures, such as
-5C or lower, very good adhesion and |ittle shrinkage. The react i[)“é MN 27002
-toward mneral borehole walls is noteworthy; evidently, it is a reaction
caused by netal conpounds, such as cal,ciumions, which can, under certain
circunstances, partially replace the presence of the cations in the
i nventive conpositions. The inventive conpositions are very suitable for
use in construction generally, for exanple, for fastenings, anchorages,
crack repairs, gluing and the like. The inventive epoxi de conpositions have
proven their value particularly for fastening anchoring neans in borehol es,
as well as in natural and artificial rocks. Conpared to conparabl e epoxide
conpositions, they reach 85~ of their final strength soon. D 6 MAY Q02
The fol Péwmaguexahpbe. i shigniamdeddt sierplahn tBerdaiveiti pmef8aseéd desphenol
AIF - epoxide liquid resin with an epoxi de equi val ent wei ght of 183
g/ equi vEhEER, 198ioh #oectste 3Rt HcAAPYPceE 1 yredhy |esiqueopaaélyr | sl cacet at e
12. 2% Manni ch base with an am ne hydrogen equi val ent of approximtely 75
g/ equi vmagVEBL 2626calcHoecthigtd, B3uR¥mum and iron. The metal compound

usually is present in the form of its organic or inorganic salts

or oxides, especially in, for example, a finely particulate

form, which readily releases the metal ions. Calcium oxide and

magnesium oxide particularly have proven to be suitable.

Useful fillers, when contained, are, for example,
guartz, silicates, aluminosilicates, corundum, ceramic, glass,
carbonates, such as chalk, kaolin, organic or inorganic fibers
or the like. The inventive epoxide compositions can furthermore
contain conventional constituents, such as inert organic
solvents, like alcochols, esters, especially glycol ether or
glycol ester and the like, curing catalysts, such as

triethylamine, rheology aids, wetting agents, etc.

Per 100 parts by weight of epoxide and acetoacetate,
polyamine may be contained in an amount of the order of 20 to 80
parts by weight and preferably of 25 to 50 parts by weight. The
amount of amines should be sufficient with respect to the
epoxide itself so that 0.8 to 3 amine hydrogens are available
per epoxide group. Some consumption of the amine by the

acetoacetate is not excluded. An excess of amine, for example,



Filler 1: quartz sand with an average particle size of 0.24 M 11.0% Filler
2: finely ground quartz with a specific HET surface area of 0.9 r@/‘q 27[}6327%
Al kal ine earth oxide: Ca0 (98% with a specific BET surface area"of %Y o 10
"nm2/ g Pyrogenic silica 2.0% Conpari son _Experinent of an Acetoacetate Epoxide
Conmposition Contained as d ass Cartr'rég’e Conmpound Anchor with and without a
Met al Conmpound: Resin Conponent: M xture of 75 parts by wei ght of Beckopox
EP 116 (liquid epoxide resin with an epoxi de equival ent wei ght of 185,
based on 0 6 M AY 2002 _g_ bisphenol A/F) and 25 parts by wei ght of
trimethyl ol propane and trisacetoacetate. Curing Agent:

above the amine hydrogens required stoichiometrically for curing

the epoxide and above that required so that there is one amino

group per acetocacetate group, is preferred. The

polyacetoacetates generally are contained in an amount of up to

35% by weight, based on the total amcunt of epoxide and

polyacetoacetate, higher amounts not being excluded. Amounts

between 2 and 25% by weight of polyacetate, relative to the

total weight of epoxide and polyacetoacetate, are preferred. A

portion of the polyacetocacetate can be replaced by subordinate

amounts of other reactive diluents, such as C;¢ to Cis glycidyl

ethers, t-butyl phenyl glycidyl ethers and the like. The

concentration of the cationic metal can be defined, for example,

stoichiometrically. For example, 0.20 moles of metal compound

or more may be contained per acetoacetate equivalent, 0.25 to 1

mole of metal compound per acetoacetate group being preferred.

However, higher or lower amounts, such as 0.1 mole, are not

excluded.

The inventive polyepoxide compositions can be
manufactured as two-component systems, in which epoxide resin
and curing agent are separated from one another. The one
component usually contains the polyepoxide and the
polyacetoacetate compound, while the other component contains

the curing agent, optionally a curing catalyst and the metal



Beckopox special curing agent VEH 2626 (styrene-free Mannich base wt
am ne hydrogen equi val ent weight of 73 ng KOH g), which contains 1% b
wei ght of triethylam ne. Quter .Pipe: Length 100 mm dianeter 12.7 GWMWﬁN%r

Pi pe:

Length 100 mm dianeter 9.25 mm Connection w thout a Metal ti

Into the inner pipe, 6.0 g of quartz 6and and 1.8 g of curing agent a
i ntroduced. The outer pipe is filled with 4.2 g of the resin m xture
the inner pipe is added. 0 6 M~ Y 2002 -9 Connection with a Metal

(Ca0) :

Into the inner pipe, 5.7 g of quartz sand, 0.4 g of Ca0 and 1.

h an
y

on:
re
and
Cati on
9 g of

curing agent are introduced. The outer pipe is filled with 4.2 g of the

resin m xture and the inner

pi pe i s added. Setting-F~~erinment The conpound

cartridges are introduced into boreholes with a dianmeter of 14 mmin high

st rengt heofpsura e. Thel 2 iNMeli eabaked tdh aHORknehapsd eytii NA:BMGe S
inserted with inpact

may be contained in the one or the other component and

optionally also in both components.

For epoxide resins, the inventive compositions have an
atypically low viscosity, clearly accelerated initial curing,
good curing and thorough curing properties, good flow behavior
and a high reaction rate, particularly also at low temperatures,
such as -5°C or lower, very good adhesion and little shrinkage.
The reactivity toward mineral borehole walls is noteworthy;
evidently, it is a reaction caused by metal compounds, such as
calcium ions, which can, under certain circumstances, partially
replace the presence of the cations in the inventive
compositions. The inventive compositions are very suitable for
use in construction generally, for example, for fastenings,

anchorages, crack repairs, gluing and the like.

The inventive epoxide compositions have proven their
value particularly for fastening anchoring means in borehocles,
as well as in natural and artificial rocks. Compared to
comparable epoxide compositions, they reach 85% of their final

strength soon.



torsion into the borehole. Due to the setting process, the small gl ass

pi pes are destroyed and the conponents m xed, the ground gl ass being
incorporated as filler into the reaction resin conposition. At vdrg pas7z00?
intervals of time, the tie bars are pulled out with force-neasuring
pul | -out equi prent and the i course of/f the curing is determ ned by the
failure load. Curing TineFailure Load in kN w thout CaOFa~.lure Load in kN
wi th Ca0l1l hour4.87.72 hours58.982. 66 hours97.095. 624 hours101. 7101. 4 06
N- ~Y 2002 - to It can be seen clearly that the netal cation accel erates
the curing appreciably already after 1 hour and especially after 2 hours.
Al ready after 2 hours, these tie bars can be placed under |oad, whereas
this is the case appreciably later for the tie bars without a nmetal cation.

The presence of thge Bi@lovGdld CRaAES DOt oIl hay kkphaghifesd on the
final performance of the system 0 6 MAY 2002

invention:

Basic bisphencl A/F - epoxide liquid resin with
an epoxide equivalent weight of 183 g/equiv.
(EP 116 of Hoechst 37.1%

o

AATMP trimethylolpropane-triacetoacetate 12.2
Mannich base with an amine hydrogen equivalent

of approximately 75 g/equiv.

(VEH 2626 of Hoechst) 12.2%

Filler 1: guartz sand with an average particle
size of 0.24 mm 11.0%

Filler 2: finely ground gquartz with a specific
BET surface area of 0.9 m?/g 21.7%

Alkaline earth oxide: CaO (98%) with a specific
BET surface area of 5 to 10 m?/g

Pyrogenic silica 2.0%

J Comparison Experiment of an Acetoacetate Epoxide Composition

Contained as Glass Cartridge Compound Anchor with and without a

Metal Compound:

l. Materials
Resin Component:
Mixture of 75 partse by weight of Beckopox EP 116 (liquid epoxide

resin with an epoxide equivalent weight of 185, based on



- 1. Curabl e epoxide conposition containing (a) polyepoxide (b) polyamne (c)
pol yacet oacetate (d) al kaline earth.oxide and optionally further
conponents, such as fillers, diluents, curing catalysts, rheol ogy g@$;02
"wetting agents) dyes and pignent's and the |like. 2. The epoxide cd%% JQOH
of claim1, characterized by polyglycigyl ethers or nmultihydric phenols as
pol yepoxi de. 3. The epoxi de conposition of clainms 1 or 2, characterized by
pol ygl yci dyl ethers, especially the diglycidyl ether of bisphenol A,
bi sphenol F and/or novol ak. The epoxi de conposition of one of the preceding
clainms, characterized by the fact that it contains bis-, triand/or
tetraacet oacet ate conpound, especially triacetotrinethylol propane and/ or
trimethyl ol et hane triacetoacet ate. .12 06 M-~Y 2002 5. The epoxi de
conposi thimplemadne /el the psesgdi J5 a rized by containing
cal ci um oxi de and/ or nagnesi3%1oxigg?“%#@$ﬁeggsé§g$géﬁﬁe§;p EFS%i gl
conposi timrscetcaretratet he preceding clains in construction, especially for
fastening ' anchoring el enments, Such as tie bars or dowels, in borehol es.
CAA@.AS. AQAFE A LA &
. AH. AA. A 2(. AHy. A&y) 5\ 1 k(/ Ocgh\ ng$% | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cawdheahgahea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]cTal)IKZ
[ _hi @LpP Q

Beckopox special curing agent VEH 2626 (styrene-free Mannich
base with an amine hydrogen equivalent weight of 73 mg KOH/g),

which contains 1% by weight of triethylamine.

Outer Pipe:

Length 100 mm, diameter 12.7 mm

Inner Pipe:

Length 100 mm, diameter 9.25 mm

2. Preparation of the Compound Cartridae

Connection without a Metal Cation:
Into the inner pipe, 6.0 g of quartz sand and 1.8 g of curing
agent are introduced. The outer pipe is filled with 4.2 g of

the resin mixture and the inner pipe is added.



de
}xsnquZ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca‘] %a ca] ca
-] ca]ca]ca] ca]ca] ca] ca]ca]ca] ca]ca! !"12NO 4AEo v 1001
| BJ} xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca](f(a] cal ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! K~ JYEu! r !
"}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l ca] ca] ca]ca]ca]ca]c
aJca]ca]ca]calc(a]ca] calca]ca]calcal " _""""#CHSHAH#HAHASFSS
0% %69/ %y VINRE5&9& &&&' *' ' ' (}xsnhc” Y] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca]ca] calcalcalcalcalcalcal (U((()HS))))$
*+[ +y+++++, ,-. ../ /' (}xsnhc”Y] ca] ca] ca] cha] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]l
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cabk(caBlml0% o0& ()-@ 1
0% 0&' (Cenhet8Y%a&vi)h Sk @D aR'tipnInted) o& ()-!sY

Into the inner pipe, 5.7 g of guartz sand, 0.4 g of Ca0 and 1.9

g of curing agent are introduced. The outer pipe is filled with

4.2 g of the resin mixture and the inner pipe is added.

The compound cartridges are introduced into boreholes
with a diameter of 14 mm in high strength concrete. A 12 mm tie
bar with a roof-shaped cutting edge is inserted with impact
torsion into the borehole. Due to the setting process, the
small glass pipes are destroyed and the components mixed, the
ground glass being incorporated as filler into the reaction
resin composition. At various intervals of time, the tie bars
are pulled out with force-measuring pull-out equipment and the

course of the curing is determined by the failure load.

Curing Time Failure Load in kN Failure Load in kN
without CaO with CaO

1 hour 4.8 7.7

2 hours 58.9 B2.6

6 hours 97.0 95.6

24 hours 101.7 101.4




- 10%0& ()-cYZ[\gxnmb@0l @10%\& ()-L 10'0 10'0

10' 09" 10% 0&' ()-710% 0& ()-510% o0& :()-3!10% 0& ()-q) @dEnb@ f
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yz{| xmbCl &@m0% & ()- 10\ 10\ 10\y/";$0% & ()-

S-10% & ()-!Gl0% & ()-"10% & ()-B}0oaS4% ml0% & ()- 10:: 10::

It can be seen clearly that the metal cation
accelerates the curing appreciably already after 1 hour and
especially after 2 hours. Already after 2 hours, these tie bars
can be placed under load, whereas this is the case appreciably
later for the tie bars without a metal cation. The presence of
the metal cation does not have a harmful effect on the final

performance of the system.



L1000 1-"10% & ()-!p"10% : & ()-"10% & ()-10% & ()-JdEaS4% ml01! 10% & ()-/:10
% & ()- Y'10% & ()-F1'10% & ()-1"10% & ()-10% & () - K-xmbC% ml S&mLO%&: (la

. 100 100 10 9f 10% & ()-7 10% & ()-510% & ()-310% & () - JAEnbCYs niLOHAY 0
10%&' () - @O0%&' () - &F10%&’ () - &@ 109%& (1) 99
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dYNC¥% m 10 10 10L6Z10%& ()-L3 !'10%& ()-L2: 10%& ()-90M 10%& ()-. 10%& ()-r
1" TdEYNCYS m
910%& ()- @QO0%& ()- @0%& ()- @AOYR ()- D®LOY& ()-, &&Z10%&R' ()-"!!!!
"< "IA?2YNCHyY &L09& () - Y&I09&R () - &109%& () - &109%&' () -! @@¥10% & ()-![ @@10% / &
()-_"Ut T #CHESHaBYNCY 109& () - -
" 109 C)aimg $10%hh& () - #3109’ () - $10%&' () - y! mMLOYR' () - SHd########DCY
S10%V&' ()-9%d0%V& ()-3 10 10 106S10%& ()-4"109& ()-2y109%&' () - #4$F$T$S
@6@@Ebc%910%w& @).- Fr0%%R1€) epoxide composition containing

"M 10%vE ()- M 10%v& () - S10%VE' ()-L!10%v& () - *@69&@@9@@#&$&%&dE /[ 10M
10ML10CANE' (Dollvebdd/Be()-- 10%VR () - +&10%VE' () - $10%VE' () -
"10%VE' () - YR&&5&9& &&&' XY:/ 10MS10% h& ()-S "10% h& ()-f!10% h& ()-f10%

h& () - % h&l1em$he% h& ()- 10M*""" (U((}"?:/ 10MS#10% h& ()-S!'!10%

h& ()-S10% h& ()-S10% h& ()-!1tS"10% & ()-!S 10%h& ()-(()H T)g)s)aB:/

(c) polyacetoacetate

(d) alkaline earth oxide

and optionally further components, such as fillers, diluents,
curing catalysts, rheology aids, wetting agents, dyes and

pigments and the like.

2. The epoxide composition of claim 1, characterized

by polyglycidyl ethers or multihydric phenols as polyepoxide.

3. The epoxide composition of claims 1 or 2,
characterized by polyglycidyl ethers, especially the diglycidyl

ether of bisphenol A, bisphenol F and/or novolak.

4, The epoxide composition of one of the preceding
claims, characterized by the fact that it contains bis-, tri-
and/or tetraacetoacetate compound, especially triaceto-

trimethylolpropane and/or trimethylolethane triacetoacetate.
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6. The use of curable epoxide compositions of one of
the preceding claims in construction, especially for fastening

anchoring elements, such as tie bars or dowels, in boreholes.



