0145654 Description The present invention relates to a novel process _for
Lining the inner surfaces of pipes or pipe sections by the so-called pa
insituformmethod using certain binders (m xtures of resin and curing/
agept) and to the products produced 5 * thereby. It is known to use/
I'nsituformnmethod for Lining of tepairing pipes or pipe sechypsigsy i
particul ar man-si zed or narrower underground pi pes and nmains, such
sewers, gas and water mains or oil pipelines. This nethod conprise
using a feed or inversion pipe to introduce into the nmains which i
- Lined or redemcadipeitombulLar flexible | am nate nmade up of an essenti
| i qui d-1 nper neabl e nmenbrane made of, for exanpLe, polyvinyl chlorid
pol yet hyl ene, pol yester or pol yurethane, and a fibrous Layer which has been
i mpreg- 15 nated with a binder which is not as yet fullLy cured. As the
tube is introduced the layer of the tube which is inpreg- nated with the

bi nder or resin faces towards the centre of the tube at first. After one
end of the tube has been at- tached to the end of the pipe which is to be
Li ned, water is 20 punped under pressure into the inversion pipe, and the
. tube inverts and is pressed with the side inpregnated with the resin
agai nst the inner surface of the pipe. The resin is generally cured to
conpl eti on by punping hot water into the inversion pipe. 25

H therto the resins used with this nethod have been

./ The present invention relates to a novel process for
Lining the inner surfaces of pipes or pipe sections by the
so-called Insituform method using certain binders (mixtures
of resin and curing agent) and to the products produced

5 thereby.

It is known to use the Insituform method for.Lining
or repairing pipes or pipe sections, in particutaf man-sized
or narrower underground pipes and mains, such as sewers, gas
and water mains or oil pipelines. This method comprises

10 using a feed or inversion pipe to introduce into the mains
which is to be Llined or restored a tubular flexible Laminate
made up of an essentially liquid-impermeable membrane made
of, for example, polyvinyl chloride, polyethylene, polyester
or polyurethane, and a fibrous Layer which has been impreg-

15 nated'uith a binder which is not as yet fully cured. As the
tube is introduced the Layer of the tube which is impreg-
nated with the binder or resin'fééeé towards the centre of
the tube at first. After one end of the tube has been at-
tached to the end of fhe'pipe which is to be lined,'uater is

20 pumped under pressure into the inversion pipe, and the tube
inverts and is pressed Qith the side impregnated with the
resin against the inner surface of the pipe. The resin is

. generally cured to completion by pumping hot water into the
inversion pipe. ' o
25 _ Hitherto the res}hs used with this method have been



in the main unsaturated polyester resins. These polyester resins have/t
di sadvant age that on curing they undergo re- latively marked shrinkage anpd)
have insufficient bond strength to the substrate and a linmted shel f{life

at\tenperatures 5 above [err]. ‘Moreover, unsaturated pol yesters
general ly con- tain considerable,proportions of styrene and have to Re
cured by neans of peroxides [cf. for exanple the SynolLite[err] brochuke
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Unsaturated polyester resins are unsuitable, for
example, for relining gas mains, since gas residues, such as
15 tar, impair the curing of the resins. Nor, owing to the un-
| pleasant odour and taste of styrene which cling to them, can
they by used for Lining water mains. Furthermore, they are
advantégeously not used for mains in the groundwater belt,
since, owing to the poor adhesion of the resfn, groundwater
20 can penetrate between the inner surface of the pipe and the
Lining. The pressure of the groundwater then ffequentty |
causes large bubbles in the coating, thereby impeding,
inter alia, the free flow of the medium to be transported.
Epoxy resin/curing agent systems have actually been
\_/ 25 used before in the Insituform process. These systems, in
which aromatic or aliphatic polyamines acted as the curing
agent, are distinguished from polyester resins by improved
adhesive strength, Lower shridﬁagé and superior mechanical
properties, such as increased tensile shear strength. How-
30 ever, they leave a great deal to be desired as regards shelf-
Life, curing temperatures and/or viscosity Ccf. for example
British Patents 1,340,063 and 1,449,455; Gas-Wasser-Abwasser,
61, 45-48 (1981); and "Polyester for relining underground
pipes”" in Australian Plastics and Rubber, October 19801.
.35 The invention accordingly proQides a process for
Lining the inner surfaces of pipes or pipe sections using
the Insituform Wéthod by pressing a tubular flexible Laminate



25 used before in the Insituformprocess. These systens, in which
aromatic or aliphatic polyam nes acted as the curing agent, are

di stingui shed from polyester resins by inproved adhesive strength, |ower
shiginkage and superior nechanical properties, such as increased tensile
shear strength. How 30 ever, they leave a great deal to be desired as
regards shelf- life, curin eratures and/or viscosity [cf. for exanp
British Patefi?de14848f083 gﬁaeq 1%t ussi A éPaRH\ﬁa§§€Pfaei agd. a3
(1981); and ‘fRblrpest éayker whéthnhag beerer Dfpoteywh gtigae si'i tihn aAbdhdaki &Res in
Pl asti cs andmRnggge gnggpeqslﬁﬁp]asS;et fu%%{ cured“%1%mvﬁﬂglqg QCSQEﬁlngly
provides a process for Iinin e Inner surfdce pe secti ons
usi ng the In§P?uPOFﬁ?ﬁe?ﬂé&"b9 bh%sk"ﬁﬁfaf%ﬁﬂiﬂ%ﬂ°ﬁlﬁﬁﬂ H@eIQW1NaFES of.

- made gp of (3gueasgpbsablby khqyueinlsrpﬁsfreamte TR G adRd taktelsbBQUSnbayer
whi ch has bee | nder_ (reesin m xtu i S not

i npr
Vot fulty ousBardr oR Ehe FaferupEnTare of (R High AN tthe BiAGE P FaRES of
t he_pi pe by feanbsg otrbd 1nLtmusdspaes,sufe-mfngsLmH1a‘Mary aidhatr ihlge ihasrnat e

takes on the, ﬁlEﬁﬂSéo PEPS hNPRE ?é‘rﬂ ﬁq 43 I 4 n (‘g gPa'@gﬁru?’?Ro”‘es

fuLLy cured int formng a I'ng 1 nt
wher ei n t he PaRiindes ubédhhasnbéemslnpregnated mnth a bi nder which contains

10 (anoa cuyahng ageRhgWBhehrishickald Hfsane oF o @ r( RRIFYE) (poly) -
amines having at lLeast one tertijary nitrogen atom and one or

more aromatic polyols or one or more aliphatically substitu-
ted phenols, the aliphatic radical having at Least 9 carbon
atoms, and

15 (b) a Liquid epoxy resin or a Liquid mixture of epoxy resins
and can, if desired, also contain
(c) further additives. _ _

Said salts (a) can be prepared from basically any
aliphatic, araliphatic, aromatic or heterocyclic (polylamine
having at lLleast one tertiary nitrogen atom. Amines of this

20 type can also be substituted (on carbon atoms), for example
by halogen atoms, such as chlorine or bromine atoms, OH or
CN grdups, phenyl groups, Cs_s-cycloalkyl groups, alkyl or
alkoxy groups each having 1-4 carbon atoms or aminoalkyl .
groups having 1-12 and in particular 1-4 carbon atoms.

25 Examples of suitable amines of at lLeast partly ali-
phatic character are those of the formulae I-V
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‘ami nes having at Least one tertiary nitrogen atomand one or nore aromatic
polyols or one or nore aliphatically substitu- ted phenols, the aliphatic
radi cal having at |east 9 carbon atons, and 15 (b) a liquid epoxy resin
or\@ Liquid mxture of epoxy resins and can, if desired, also contain (ck
further additives., Said salts (a} can be prepared from basically any
al i phati c, arallphatlc aronatlc or heterocycllc (poLy)an1ne havi ng at
Least one- tertiary nKFﬂ eN-a Fib,LHgR(GHy) type can al so
substituted (on carbon atons) orlexaane by ha ogeﬂldDomnn such as
chlorine or bromne atoms, OH or C¥¥groups, phenyl groups, [err]-cycl
groups, al kyl or alko ro each having 1-4 carbon atons or am noal
groups having 1-12 angxﬁﬁ -gﬂg. Rgul ar. 1-4 carbon at ongV)25

Exanpl es of sui Lwabkks amigezs-of a4 pgag;caggﬁlglgyl3- phati c character are

t hose of the fornulae I-V Le r] -4 - [err] in which mis 2-6, in
particul ar 2Mof$328R%s1,8F %71 or 2, R is ClL 12-alkyl, in particul ar

al kyJ haV|ngR% Ssanq ﬁz-athpecnmlhqrﬂj¢hkzntxﬂkxu(huy1nhydﬁcxyabkyl havi ng
1-4 carBon

especially 1-4 carbon atoms, hydroxyalkyl having 1-4 carbon
atoms or alkoxyalkyl having a total of 2-6 carbon atohs,

R2 and R3,
R1 or are each unsubstituted or substituted phenyl, benzyl,

independently of the other, are each the same as

phenylethyl, cyclopentyl or cyclohexyl,
R4 is c1_4-alkyt, in particular ethyl.and especially methyl,
RS is C1 4-alkyl in particular ethyl and especially methyl,
cyclopentyl or cyclohexyl,
R6 is C1 12 -altkyl, in particular atkyl having 1-8 and es-
pecially 1-4 carbon atoms, phenyl, benzyl, phenylethyl, ben-
15 zoyl, cyclopentyl, cyclohexyl, -A1CN or -A1CH2NH2,
R7 is hydrogen or -A1§H2NH2“or
R6 and R7 together are —(CHZ) - with p = 4 or 5,
-(CHZ)ZD(CHZ)Z- or -(CRZ)ZNH(CHZ)Z-,
A o
R8 is °OR9, -OCR9,--OCNHR9,--O-A1CN, -0~A1NH2, -OC-A1 N(CHS)Z'
0 0
20 -og-v-go-nruccus)z or -0-Y1-O—A1-N(CH3)2,
R9 is C1_12-alkyl, especially C1_4-§lkyl, phenyl, benzyl,
cyclopentyl or cyclohexyl,
A and A1,'independently of the other, are each ethylene or
1,2- or 1,3-propylene,
25 Y is the direct bond, —crHZr- with r = 2-10, in particular
2-6, phenylene, toluylene or cyclohexylene and
Y1 is -CrHZr- with ¢ = 2-10, in particular 2-6, phenylene,
toluylene or cyclohexylene.
Also suitable are tertiary aminophenols of the for-
30 mula VI




atons or al koxyal kyl having a total of 2-6 carbon atonms, [err] and [eL
I ndependently of the other, are each the sane as [err] or are each
tnsubstituted or substituted phenyl, benzyL, phenylethyl, cyclopentyl
cyclohexyl, 10 [err] is [err]-alKyl, in particular ethyl and especifalff
methyl, [err] is [err]-alkyl, +#+nsparticular ethyl and especially nethyl
cycl opentyl or cycl ohexyl, [ hS_Jearr ll/l , in particular alkyl
1-8 and es- pecially 1-4 cgr @"a?wn‘g?‘xp#e“ﬁym benzyl, phenyl et hyl,
zoyl, cyclopentyl, cycloh |, [err] or [err] [err] is hydrogen or [err
[err] and [err] together @ree[err] with p =4 or 5, [err] [err] [err] is
[err] especially [err]-allkyl}] phenyl, benzyl, cyclopentyl or cyclohexyl, A
and Al, independently of €heeother, are each ethylenéW&P 1,2- or
1, 3- propyl ene, 25 Yis direct bond, [err] with r = 2-10, in -
particul ar 2-6, phenyl end, * ol uyl ene or cycl ohexylene and Y1 is [err] with
r = 2-10, in particular 986, phenyl ene, toluylene or cyclohexylene. Al so
suitabl e areiperbiahyaaid nbphends sx ofs the § = 30 andnRiyq Wind R, 4, inde-
pendently of the other, are each C1;4-alkyL, in particular

methyl or ethyl. Examples of compounds of the formula VI
5 are dimethylaminomethylphenol, diethylaminomethylphenol,
bis(dimethylaminomethyl)phenols, bis{diethylaminomethyl)phe-
‘nols, bis{diethylaminoethylphenols {sic)] and especially
2,4,6-~tris{(dimethylaminomethyl)phenol.
Heterocyclic tertiary amines can be saturated or un-

10 saturated and can be unsubstituted or substituted, for example
by halogen atoms or alkyl, phenyl or benzyl dgroups. Suitable
are for example unsubstituted or subsfituted'pyrazoles and
imidazoles and N-substituted pyrroles, pyridines, pyrazines,
indoles, piperidines and piperazines. Possible N substituents

15 are in particular alkyl groups having 1-4 carbon atoms or
phenyl or benzyl groups. Examples of heterocyclic structures
of this type are N-methylpyrrole, pyrazole, N,N'-dimethylpy-
razine and N,N'~-diethylpyrazine, N-methylindole, N-ethylin-
dole, N-methyilpyridine, N-ethylpyridine, N-benzylpyridine, N-

20 methylpiperidine, N-ethylpiperidine, N-isopropylpiperidine,
N,N'~-dimethylpiperazine and N,N'-diethylpiperazine. The he-
terocyclic tertiary amines are preferably imidazoles of the
formula VII %{‘ ’
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25 in which R12 is hydrogen, C1_4-akaL, phenyl or benzyl,
and R13 gnd R14,
gen, a halogen.atom, such as chlorine or bromine,

independently of the other, are each hydro-



- 5- Jerr] inwhichgis 1or 2, xis 1, 2or 3, and R10 and R11, i nde-
pendentLy of the other, are each C 14- alkyl, in particular nmethyl or
ethyl . Exanples of conpounds of the fornmula VI 5 are

diget hyl ami nonet hyl phenol , di et hyl dmi nonet hyLphenol ,
bls(dlnethylan1nonethyl)phenols bls(dlethylan1nonethyL)phe- nol s,

bi s(di et hyl am noet hyl phenol s [SIC] and especially

2,4, 6-tri s(dinetzmpltdxitnombenyk)yphgnbbheriet epochyenixl ¢ erddampl esriares i be
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having I-4 carbon at. enz roups’.
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N-et hylin- doLe, glne N-et h I ne, enzyl y& dH?F N 20
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and [err] independentThg dmidazobemerf the éecmuhydwkﬂ 1n which R, is

w hydrogen can also be used in the form of adducts with poly-
glycidyl ethers. This is particularly advantageous in the
case of unsubstituted imidazole. This breliminary reaction

15 is preferably carried out with diglycidyl ethers of aromatic
polyols, in particular bisphenol A [2,2-bis(4-hydroxyphenyl)-
propanel, hydrogenated bisphenol A [2,2-bis(4-hydroxycyclo-
hexyl)propanel or bisphenol F [bis(4-hydroxyphenyl)methanel.

-Alkyl groups R1 to R6 and R9 to R14, hydroxyalkyl

20 groups R1 to R3 and alkoxyalkyl groups R1 to R3 can be
straight-chain or branched. Examples are methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec.-butyl, n-pentyl, 2-pentyl,
n-hexyl, n-heptyl, n-octyl, n-decyl and n-dodecyl, hydroxy-
methyl, 2-hydroxyethyl, 2-hydroxypropyl and 3-hydroxypropyl;

s 25 and methoxymethyl, ethoxymethyl, 2-methoxyethyl and 2-iso-
prapoxyethyl, respectively. B

_crHZr' groups Y or Y1'cap likewise be straight-
chain or branched, but are preferably straight-chain and
have 2-6 carbon atoms.

30 Substituted phenyl, benzyl, phenylethyl, cyclopentyl
or cyclohexyl groups Rz or R3 are in particular substituted by
chtorine or bromine atoms or methyl, ethyl, methoxy or ethoxy
groups. However, said radicals are preferably unsubstituted.
Phenylene, toluylene or cyclohexylene Y or Y1 are in particular

35 1,3- or 1,4-phenylene, 1,4~-toluylene or 1,4-cyclohexylene. A
and A1 are each preferably ethylene or in particular 1,3-

propylene.



gen, a hal ogen atom such as chlorine or brom ne, - 6 - [err]aLkyl,
phenyl, cycLohexyL or benzyl. Exanples are i mdazole, 2-chloroimdazol e,
2-nmet hyl i m dazol e, 2-ethylimda zole, 2-n-propylimdazole,
2- phenyl i mi dazol e,. 4-met hyl i mi da- zol e, "4-n-propylin dazol e,
2- et hyl - 4-phenyl i m dazol e, 2- E% cycl ohexyl - 4- et hyl i m dazol e and
2-ethyl -4- et hyl i mi dazol e. Preference is given to .inidazoles of the flor
VI1 in which [err] ahd peefércad camoindy eferthandofeuth Ls {!Traﬂdaa
particul ar 0, or. lh, @r in h and R
each hydr og gﬁﬁgﬁ%egggﬁylyrﬁa?gﬂ%%ﬁmer cﬁﬁm%ﬂ%ﬁaqﬂ F,apgyg °t|c%¢ﬁr :
ethyl or n- prBW"V%'é”n‘T%z%j eks d:f1-tzhé‘Lf"drlrrulcez.WI‘F'YF‘ﬁ°MthYR' 12 is
hydr ogen canuaksios bet used aﬁnﬁi&;f&ydﬁyﬂ: agduepenwlythopokycLghygydyL 1n
ethers. This L§tpar¢ Hlar; adv tageous %nt hefcase of ~unsubst | t ut ed
i m dazof e. Tﬂ P5°prerfmhaty acﬁ TS 95 theefFBBtY Larfaed™duf2with
di gl yci dyl eehereaci & o) hbvkxﬁqdﬂ uswqmﬂun5¢uka¢eb|Qphenbladﬂ
[ 282~ bi s( 4- hggﬁggypb@?y ? qenated bi sphenol A
[ 2, 2- bi s(4- hydroxycyc exy ropane bi sphenol F
[ bi s(4- hydr oxyphenyl §fre? Wit q&ﬂﬂ%ﬁ Rthteoermaha RI,t® R42 or
hydroxyal kyl 320r, @§ omwsn,[erd.] dthyles randAmd alskmexalkyl egrpupsr[eyélot 0
[err] o] be Str |ght chai n or branched. anpl es are nethyl, ethyl, n-
propyl, |sopr%p§ n-butyl, sec.-butyl, n-pentyl, 2-pentyl,

In compounds of the formula III, R4 and RS are

o both preferably ethyl and in particular methyl. R7 is prefer-
ably hydrogen, and R6 is preferably methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, cyclopentyl, cyclohexyl, ben-~

15 zoyl, 2-cyanoethyl or 3-aminopropyl. Preference is also given
to compounds of the formula IIl in which R6 is 2~cyanoethyl
or 3-aminopropyl and R7 is 3-aminopropyl. Particular pre-
ference is given to compounds of the formula IIl in which A
is ethylene and especially 1,3-propylene, R7 is hydrogen,

20 and R6
compounds of the formula III are N,N-dimethyl-N'-(2~-cyano-
ethyl)ethylenediamine, N, N-dimethyl-N'-(3-aminopropyl)ethy-
Lenediamine, N,N-dimethy(-N',N'-di—(S—aminopropyL)ethylene-
diamine, N,N-dimethyl~-N'-(2-cyanocethyl)-1,3-diaminopropane,

\_ 25 N,N-dimethyl-N'-(3-aminopropyl)-1,3-diaminopropane, N, N-di-

methyl-N'_N'-(3~aminopropyl)-1,3-diaminopropane and N, N-di-
éthyl-N' -(benzoyl)-1,3- d1am1nopropane._
In compounds of the formula IV n is preferably zero

is 2-cyanoethyl or 3-aminopropyl. Some examples of

or 1.
= )
30 In the formula V Rs-is in particular -0Rg9,-0CRyg,
¢ 3 |
-0-C—Y-C-0-A1-N(CH3)2 or -O-Y1-0-A1-N(CH3)2. In
these groups, R9 is preferably altkyl having 1-4 carbon atoms,
phenyl or benzyl, Y is a direct bond, '(CHZ)r- with r = 2-6
or 1,3- or 1,4~-phenylene, Y1 is -(CHZ)r- with r = 2-6 or 1,3~
_ 35 or 1,4-phenylene and A1 is ethylene and in particular



n- hexyl, n-heptyl, n-octyL, n-decyl and n-dodecyl, hydroxy- nethyl,

2- hydroxyet hyl , 2-hydroxypropyl and 3-hydroxypropyl; 25 and

nmet hoxymet hyl , et hoxynethyl, 2-nethoxyethyl and 2-iso- propoxyethyl,
respéctively. [err] groups Y or Y can |likew se be straight- chain or
branched, but are preferably strgight-chain and have 2-6 carbon atomns.
Substituted phenyl, benzyl, phenylethyl, cyclopentyl or cyclohexyl grou
R2 or R3 are ls31pmamydner. sEydmplasedfbyoanpundneo brthe ofd mmu la ohmrer
met hyl, et hylg-dwietOM i nRleh @YY 8-eYBAce ERVEVEEhe BAI Y- d Atk R 1S nfifrD -
preferably unsubstituted. Phenxlene tol yyl.ene or c%clohex l ene Y or [err]
are in parti %R f-cyaneprgpyl gthaLy, PeAdme hut 3BIRRA et Jr-amino- |
1, 4-cycl ohexylramy.l eAhzrd rdimetbathmpnepeonpl yy edmimehsotortyin qxvetri,cular
1, 3- prapyle . - reterr ounds . h , rrl]. and
[err] i%ﬁepe%&gﬁﬂ%fh§#aﬂﬁgggﬁﬁg},ggfggggéﬂg[g?ﬁ%sgﬁﬁgﬁ§ﬁégﬂihiﬁ Jé%tJte’
hydr oxyal kyl Buftd methiyd amsi nepgopyl, 2Faspbuhby B bRy af k91 me thsiamstnaanoy L
phenyl, benzylau it ,0meativle tAy L6XGhOBEKYL - bbRzSate PAELA fid &y Vamifehyad
am nes of thgbj rnuha I, gerr gng,keréﬁ are each ﬁerr -al kyl and, [err] is
unsubstitute rﬁhﬁﬂﬂ AT B35Eei BriymELabar oty bt Ao tE pridimeddiy L -
conpounds of amiiandfedrhyil ¥ -dlimerhyta@inopropyl ether, 1,4-cyclohexyldi(y-di-

10 methylaminopropyl) ether, di({~-dimethylaminopropyl) terephtha-

Late and di(B-dimethylaminoethyl) adipate.
Amines of the abovementioned type are known or can
be prepared by methods which are known per se [cf. for
example US Patents 4,201,854 and 4,324,7391.
15 Particularly preferred amines are compounds of the
formula I in which-R1 and R, are each ethyl and in particu-
Lar methyl and R3 is unsubstituted phenyl and in particular
unsubstituted benzyl, especially benzyldimethylamine; amines
of the formula II in which m is 2 or 3 and R, and Rg, inde-
20 pendently of the other, are each methyl or ethyl, in particu-
Lar those in which m is 3 and R4 and RS are both methyl
or ethyl; N,N—dimethyl-N'-(3-qminopropyL)—1,3-diaminopropane,
N,N-dimethyl-N'-(2-cyanocethyl)-1,3-diaminopropane and in
particular N,N-diethyl-N'-(benzoyl)-1,3-diaminopropane or
\/ 25 mixtures thereof; compounds of the formula VI in which g is
1 and R,, and R,, are both ethyl and in particular methyl,
X being as defined above; imidazoles of the formula VII in
which R12 and R14 are each hydrogén and R13 is hydrogen
' or c1_4-alkyl; and adducts of said preferred imidazoles, in
30 particular of unsubstituted imidazole, and diglycidyl ethers
of bisphenol F, hydrogenated bisphenol A or bisphenol A.
"Examples of suitable aromatic polyols for preparing
salts (a) are resorcinol, hydroquinone, bis(4-hydroxyphenyl)-
methane (bisphenol F), Z,Z-bis(4-hydfoxyphenyl)propahe (bis-
35 phenot A), 2,2-bis(4~-hydroxy-3,5-dibromophenyl)propane (tet-
rabromobisphenol A), 1,1,Z,Z-tetrakis(4¥hydroxyphenyl)ethane,
4,4'-dihydroxybiphenyl, bistk—hydr&xyphenyl) sulfone and



3, R4 is methyl or ethyl, and R5 is nethyl, ethyl or cyclo- 10 hexyl. In
conpounds of the fornmuLa Ill, [err] and [err] are both preferably ethyl
in particular methyl. [err] is prefer- ably hydrogen, and R6 is pref erabfy
met iyl , ethyL, n-propyl, isopropyl. n-butyl, isobutyl, cyclopentyl,

cycl ohexyl, ben- 15 zoyL 2- gy@npethyl or 3-aninopropy| Pref erence
al so given to conpounds of the formula Il in which Ris 2-cyanoethyl or
3- ani nopropyNoXAlcRY PE Boemd iR Ior aeatildghydepasd papafte FBLGFOBN
conpounds of phbﬁotobﬁukakﬂdbhérfbwltﬁi\/ﬁqg &uﬁttfbylsaeraeraad Q$Bﬁ€l ahl Yhe

1, 3-propyl ene

R
3~ ami nopr opyP X QOHé"eg %g?%%L%ﬁ %EWEQUHH§' acfh ¥§0PﬁﬁP§LIFPV8F5°s' It
N, N—dlﬁEthy|4N'P(Ef€yahbﬁ o hyd 9§ et b ereflindveined, novolacs and in partic-

N, N-di meghyl ul\'ar(gfam: PPEPPNl)GJthJr?J\.eCPGJP §1sphenol A and the above-
N, N- di net hyl - N di - (3- am nopropyl ) et hyl ene- diamn

N, N-dlmethyl'“ﬁf‘t 2"89aﬂb%fﬁ&¢3 ]?Q?”%ﬁ%unWﬂﬂﬁwﬂ&dﬂécuiﬁr preference is
_N\tﬂd: met hyl gllvef 3tans aops owllaegs'lod&fham rwwmm, FNNrdtnsphenoL A and

met hy nopL o | ropa

Gyl N - ( behb 3 F T AEEREPYntnc, Fb I by ST T TP LT IR
preferably zéro- gronylmmsﬁazole, N=dime tthd amdmeplrapyéamlines NpNpdietkwl ar
ferr] [egpr] LR?EGpB\ﬁ&'%mE@ & rPrr?f&{MM-E}J'k-Wbefﬁ%' tg 1} 5 G%R‘PHo&FOﬂB

,phenyl or benz di rect bond [err] wt
, 4- pheny! enBa"fei’Pf salieref Rgarginety bavwefoé F of bisphshol A and
an adduct of imidazole and a diglycidyl ether of b1sphenoL

~ A or bisphenol F.
Particularly suitable aliphatically substituted phe-

15 nols are atkytphehots, alkenylphenols, alkadienylphenols and
alkatrienylphenols having 9-18 and in particular 9-16 carbon
atoms in the alkyl, alkenyl, alkadienyl and alkatrienyl
groups. And these aliphatic groups can be straight-chain or
branched, but are preferably straight-chain. Examples of

20 aliphatically substituted phenols are 3~ and 4-n-nonylphenol,
3-n-decylphenol, 4-n-dodecylphenol, 4-n-tetradecylphenol, 4-
n-pentadecylphenol, 4-n-octadecylphenol, 4-(2-nonenyl)phenol,
3-(4~decenyl)phenol, 4-(2-dodecenyl)phenol, 3-(9-octade-
cenyl)phenol, 4-(1,3-decadienyl)phenol, 3-(9,13-0ctadeca~

o 25 dienyl)phenol, 3-(n~pentadecatrienyl)phenols, such as 3-

(2,4,6-pentadecatrienyl)phenol extracted from cashew nuts
and known as "Phenol CNSL", and 4-(9,11,15-octadecatrienyl)-
phenol. Preference is given to 3- and 4-n-nonylphenol and
to 3-(2,4,6-pentadecatrienyl)phenol, in particular their

30 salts with 2-n-propylimidazole or tris(dimethylaminomethyl)-
phenol. However, in general salts (a) are preferably salts
of the defined type of (poLy)am%ne and aromatic polyol.

The invention also relates to those of the salts (a)

specifically developed for carrying out the process accarding

35 to the invention which are novel. Particular preference is
given to salts of resorcinol and 2~n-propylimidazole, especi-
ally to the 2:1 salt of resorcinol and 2-n-propylimidazole.



35 or 1,4-phenylene and [err] is ethylene and in particul ar - 8-

1, 3-propyl ene. Exanples of conpounds of the fornula V are
{err]-dinethylam noethyl [err]-cyanoethyl ether, y-dimethylLam no- proj
[ ecr] - cyanopropyl ether, [err]- dlnethyLanlnoethyI y-am no- propyl ethg
[err]-di met hyLam nopropyL [erLJ1@n1n0|sobutyL ether, 5
[err]-dinmethyl am noet hyl acetate, [err dlnethylan1nopropyL acet at e,
[err]-dimethyl am i mgphrbRALts. |a§oﬁﬂpy St Breparey- H“lﬁﬁm?ﬂﬂe%uhqkﬁﬂ(ﬂﬂﬂ
| aurate, [ersd -l metduiavg r(wuyylambaraaoatae,mbeat] t 6la sret dwyé au*arrloatr*wlm-

N- phenyl carb er dj net hyl.am noet carb nat th -
ampnoe%/hyl ngaire“t hy aﬂ%épr%ﬁ#“chglp 3 8§ICF ﬁ%?(@?d‘%f['érler &_lﬁo
nethylan1nop?tngﬂa agrcheye nedialLer by- d@nﬁnhylahﬁnopaapy¢o tmnmgﬁﬁ&wpeltnea and
di ([err]sdi rﬁmeamanoeatnfwh)soa@neateepeé\me:; @6ot9ﬁdawntvw%4we are

known or can be gp nmet hods whi ch are known per [cf. for exanple
US Patents 4 athl s4 "§2"& 789 arfSadva"tage°"5Pér?'P%kﬂVaerq yiprigfedy r ed

aniyes are cammowrsdshaft ttihe rfeoramel a ltoi @ whl shuRlabenlt § eged - Rah et hyl
and in partig r t hyl d u ifuted nyl and in_particular
unsubsti t ut dﬂbékg'rﬂpes%@%ﬁglﬁR%bgﬁf }SH ?h&#aﬁ?%@? 5%1 hed'%T the fornul a
Il in whichwiseesdtyr anahe Regandtedsr[ifi ddeired, wpeindenttaplef diHaiot her,

are eacfp netdpils oreseptelmla,L uyn hRGhLbGYL ih8" oFGRASc | Bo b fbls M i ah AL R4 and
R5 ‘are both neth or ethy
N, N- di met hyl2Ne ‘%/’Staé’rhenéﬁrldﬁ;?lt)s #nd. dithHeAEPr dptnkenzyl alcohol, fur-

w furyl alcohol, cyclopentanol, cyclohexanol, pine oil and cy-
clic ketones, such as cyclopentanone and cyclohexanone. The
diluents are generally used in amounts of 20-80% by weight,
preferably 20-50% by weight, based on salt (a). The pre-

15 ferred diluent is benzyl alcohol.

Instead of salts (a) it is also possible to use in
the process according to the invention mixtures of aromatic
diols, such as resorcinol and bisphenols, especially bisphe-

20 nol A or bisphenot F, with salts of compounds of the formula
VI and saturated or unsaturated, straight-chain or branched
aliphatic monocarboxylic acids. Which of the compounds of
the formula VI are preferred is subject to what was stated
above. Suitable aliphatic monocarboxylic acids are in par-

\_ ¢35 ticular those having up to 18 carbon atoms and especially
saturated or unsaturated aliphatic monocarboxylic acids hav-
ing 6-18 carbon atoms. Examples of suitable monocarboxylic
acids are: acetic acid, propionié acid, butyric acid, iso-
butyric acid, caproic acid, 2-ethylcaproic acid, capric acid,

30 Lauric acid, palmitic acid, stearic acid, oleic acid and the
highly branched monocarboxylic acids known as "versatic acids”.
Preferred salts for these mixtures are dimethylaminomethyl-
phenol 2-ethylhexoate or oleate and in particular €ris(dimethyl-
aminomethyl)phenol trisoleate and especially tris(dimethyl-

35 aminomethyl)phenol tris-2-ethylhexoate. The viscosity of
said mixtures can Likewise be set if desired to the desired
value by adding diluents, in particular those of the



‘N,N—dinethyI-N'-(2-cyanoethy|)-1,3-dianinopropane and in particular
N, N-di et hyl - N - (benzoyl ) - 1, 3- di am nopropane or 25 m xtures thereof;
‘conpounds of the formula VI in which g.is 1and R and R are both etfhyl
ard/i n particular methyl, x being as defined above; im dazoles of the

formula VIl in which R12 and Rl4sare each hydrogen and R13 is hydrogen
[err]-al kyl; and adducts of said preferred imdazoles, in_ 30 articu

of unsubstitRVETIATOMNE tyART dﬂ@ﬁyéﬁd}ﬁ 8ifh&PEPBHNEAS sPhichibt formula
hydr ogenat edv bi sphesmt urfs rd irs pinaralurAt edxanpbeatot ﬁunaablr@o:af@mat ic
pol yol s for epar S (a) r rcingl . h n

bi s( 4- hydroxé;‘iro J;s‘;‘y rneg ksrf’g[ ane a‘% e%%-%plg)re% by }69'{:9985 nown per se.
2,2-bis(4- hydroxyphéﬁ&19¢hkﬁxﬁk§ﬂﬂmﬁ§$135 (bphemel in)particutar epoxy

2, , 2- bi $(4- hydy /- |-3a\5’r b;rprawﬁ@él )mWerQ'?t%n(BﬁE Fabsowbmp&@m&nféd
1,1, 2, 2- tetrakls(4 h dr ox egﬁﬂ)ethan r oxy

bi s( 4- hydr ox§HHE sﬂn? exampd'e_ tﬁoﬁoFEéiuﬁfaFQrﬁ%ﬁﬁé ¥ ofn
aceyal dehydeowy:brphﬂnoi it radyeor Grtomeneld drasaltkyl pbenols wayving up to 9
carbon atons in the alkyl, in particular cresoL novol acs and phenol
novolacs. It is preferable to use sahts of phenol novolacs and in partic- 5
ul ar of resorcinol, bisphenol F or pinsphenol A and the above- nentioned
preferred am nes. Very particuLanb@LQLQ{ence I's givepytprpalts of
resorcinol, bisphenoL F or bisphen¢l A and tris(dinethylam nonethyl)phenoL,
d|nethylan1nonethy|pheno| e Q a, :

o ) i
where @ and QZ are both a hydrogen atom and 01 is a hydrogen

10 atom or a methyl group or & and QZ together are -CHZCHZ-
or -CHZCHZCHZ- and Q1 is a hydrogen atom. '

Examples of resins of this type are polyglycidyl and
poly(B~methylglycidyl) esters which are derived from aliphatic,
cycloaliphatic or aromatic poLycarboxyL1c acids. ExampLes of

15 suitable polycarboxyl1c acids are succinic acid, glutaric acid,
adipic acid, pimelic acid, suberic acid, azelaic acid, sebacic
acid, dimerised or trimerised Linoleic acid, tetrahydrophthalic
acid, 4-methyltetrahydrophthaiic acid, hexahydrophthalic acid,
4-methylhexahydrophthalic acid, phthalic acid, isophthalic acid

20 and terephthalic acid.

g_, Further examples are polygLycidyL and poly(B-methyl-
glycidyl) ethers which are obtained by reacting a compound
which contains at Least two alcoholic and/or phenolic
hydroxyl groups per molecule with epichlorohydrin or with

25 allyl chloride and subsequently epoxidizing with per-acids.

Examples of suitable polyols are ethylene glycol, di-
ethylene glycol, poly(oxyethylene) glycols, propane-1,2-diol,
poly(oxypropylene) glycols, propane-1,3-diol, butane~1,4~
diol, poly(oxytetramethylene) glycots, pentane-1,5-diol,

30 hexane-2,4,6-triol, glyceroL, 1,1,1-trimethylolpropane, pen-
taerythrrtol, sorbitol, resorc1nol, quinitol, bis(4-hydroxy-
cyclohexyl)methane, 2,2-bis(4-hydroxycyctohexyl)propane,
1,1-bis(hydroxymethyl)cyclohex-3-ene and also aromatic



2-n-propyl i m dazol e, N, N-di met hyl am nopropyl am ne, N, N-di ethyl- 10
am nopropyl am ne or ‘N, N-di ethyl -N -(benzoyl)-1, 3-di am nopro- pane and.
Qf resorcinol, bisphenol F or bisphenol. A and an adduct of im dazolLe/
diglyci dyl ether of bisphenol A or bisphenol F. Particularly suitable
aliphatically substituted phe-_ _nhols are al kyl phenol s, al kenyl phen
al kadi enyl phenol s and al katri enyl'phenol s having 9-18 and in particultar
carbon at onspélyalse of ke taipleemeint iainleddiabnyk andtheé kmt ep &na/t i qr aufpo S
these aliphadjceIroips can be strarght chain or branched, but are

preferably straight- chaln al i hatlcally substituted

phenols are 3- and A%L4ARWA ﬁﬁéﬁém géyﬁ’dééQIﬁH@HBP"dﬂ e oA R |

4- ?2tetradef¢d¢yunuﬁhlo¢j$m;ﬁa@taﬁ$@ﬁkpbfbwlreécaﬂﬁgtaﬂeewd$f6¥¥3n1n

4- (2- napen eno ecen eno eno
3-(9-og?ad)é-‘)€%ny"i enohlawi'g( f)é L%@ééd.”&ﬁﬁi"bﬂ&nﬂ[ X?%pﬁ?%sc't adeca- 25
dienyI)phencﬂXaMPKQF[niuﬂudéaaﬂﬁl@myhﬁphenelsn1tmuh,as-ﬁhtylam1ne, bis(4-
(254 6- pent aﬂm;m&gw»mraw 4L Backhad ﬁram(?@?hﬁenoflsﬁbwd K, a5

"Phenol. CNSL", and Yoct'adecatri én % er’ence I's
gi ven to 3- Eﬂﬁf@fﬁfﬁﬂﬁﬂﬂﬁﬂﬁﬁﬂdpcdﬁd°P6x3"623ﬂd6bb§ﬁfaﬂ%%%ﬁ#qﬁﬂﬂﬂaﬁﬂﬂﬁkﬂ‘ in
parti cul ar tnheurranm Faal tthe rWisluli tablepeopybuntsagel eh p¢ type are tri-

tris(di I I L t
br et eral y. ST B R atna &, Mo 4 057 4R BN E T By
The inventuoilknkﬁneuﬂeaﬁessw@hth@sst0VleheusahtenQa) 3perady loeidur edgvel oped

for carryi ngermﬂn,xmw1%68§u%<acqrsd'sn9-a$methptﬁpeamyﬁnt'On which are

no . Particul ar preference is
Examples of poly(S-glycidyl) compounds are the di-$-

glycidyl derivatives of dithiols, such as ethanol-1,2-dithiol
15 and bis(4-mercaptomethylphenyl) ether.
Examples of epoxy resins having one or more groups
of the formula VIII in which Q@ and 02 together are a
—CHZCHZ- or -CHZCHZCHZ- group are bis(2,3-epoxycyclopen-
tyl) ether, 2,3-epoxycyclopentyl glycidyl ether, 1,2-bis(2,3-
20 epoxycyclopentyloxylethane, 3,4-epoxy-6-methylcyclohexyl-
methyl 3',4'-epoxy-6'-methylcyclohexanecarboxylate and 2~
(3,4-epoxylcyclohexyl~5,5-spiro(3',4'-epoxy)cyclohexane-m-
dioxane.
It is also possible to use epoxy ra2sins in which the
o/ 25 epoxy groups are bonded to hetero atoms of various kinds or
in which some or all of the epoxy groups are located in the
centre of the molecule, such as the N,N,O-triglycidyl deriva-
tive of 4-aminophenol, N—glyciayl-N'-(Z-glycidytoxypropyl)-
5,5-dimethylhydantoin, vinylcyclohexene dioxide, lLimonene di-
30 oxide or dicyclopentadiene dioxide.
Said epoxy compounds can also be used in any mix-
tures with one anothér or with solid epoxy resins which are
- soluble in the epoxy resin mixture, the viscosity of the end
mixture at room temperature being advantageously Lless than
35 15,000 mPa.s, . preferabty less than 8,000 mPa.s.
It is particularly preferabte to-use in the process _
according to the invention (so called) advanced or non-advanced



e

given to salts of resorcinol and 2-n-propylimdazole, especi- ally to
2:1 salt of resorcinol and 2-n-propylim dazol e. -10- Said salts (a)y ca
be prepared in a manner known per se by reacting (poly)am nes having/atk °f
Least one tertiary ni- trogen atom and aromati c pol yols or phenols of t
type de- fined, and generally by gaiLsing the reaction tenperature to\5
between 80 and 150 and especially 100 and 130 C. The reac- tants for 'S
reaction are dd@tastidyboashg ranpr oféual anturhe nivuntes aetdta littyerod ar@-diso 2
CH equi val ent(s-pgdrekybagAR L SAHbNaheNt 2, Sab § $(X -_danﬁolnioqw-dnytd?ohg?hbxyt )-
vi scous. Their v%scosht¥ %QB Be regglate? | f e5|rﬁq, MA%G'SUIta e dilu-
10 ents, efF88RFryPAPJATBEFMPAYPBFOIRNS Re EhIRBNRTS C4shyAnoxy c¥e Legi t abl e
sol vent s and h@ixlybémeshane badzg)2abiohéthydroxy dxriydheadydoprlopane, poly-
Cyclopent anolgL yeHGYRNEXARRL 0Pl REVRL b c &N Vet A G dRHANGRY A0 A3 -

cycl opent anone an _cxclo exanone. e di Lent s a gerlerally dsed in
amounts of 2@Pd09ARGNRRY YREthaRes er Bbl S 20N HDMIRE \Iefifr 2blgsdq gsesal t

(a}es The pra&sollatiLeanredvahteg@néri SoheidvinadsadiyLydiwtieadn@frssakts (a)

it is also ssible to,use_in_the process according tq the i nvention

i xtures of p§r‘8 FPBidf‘m gfkgﬁéﬁ"'ﬁgb?%%i?'&%hoﬁ %rn:i’q‘mﬂ"g‘;ﬁw offz, *&8$B&Ci al Iy
bi sphe- 20 gnglcidybatedsphehot i Fnimod ip e ¥ snefh aronpaotdg Lot idiye f or mul a
VI and saqgr @4 rQr o¥NSAEHE AL BErma L & PRS- EPA Mo L W AW hyde novo-

lLacs, or mixtures thereof.

Said epoxy resins (b) can be mixed with a reactive
ditluent, for example phenyl or cresylL glycidyl ether, butane-
diol diglycidyl ether, diglycidyl hexahydrophthalate, neopen-

15 tyl glycol diglycidyl ether or glycidyl esters of synthetic
highly branched, mainly tertiary aLiphétic monocarboxylic
acids known as "CARDURA E", preferably in an amount of 3-50%
by weight based on the total amount of epoxy resins. o-Cresyl
glycidyl ether is the preferred reactive dituent.

20 The binders to be used according to the invention
can also contain further additives known per se, in particu-
‘Lar thixotropes aﬁd dyes.

Salts (a) or the mixtures described above which are
used in their place are advantageously used in such an amount

o/ 25 that there is 0.02 to 0.30, preferably 0.04 to 0.20 nitrogen
equivalent per epoxy equivalent.

To ensure satisfactory impregnation of the Laminate
the viscosity of the binder at 25%C should not exceed
6,000 mPa.s, preferably 3,000 mPa.s and in particular

30 1,000 mPa.s. If necessary the desired value is set after
all the binder components have been mixed by adding suitable
diluents.

The binders to be used according to the invention
(resin mixtures) are distinguished by a Long shetf-Life (up

35 to about 8 days at room temperature), so that it is possible
to avoid premature curing of the resin during the prepara-
tion, any storage period and the transport of the Llaminates



al i phatic nonocarboxylic acids. Wich of the conpounds of the fornula V,
are preferred is subject to what was stated above. Suitable aliphatic
nonocar boxyLi ¢ acids are in par- 25 ticular those having up to 18
atons and especial |y saturated or unsaturated aliphatic nonocarboxyl |
acids hav- ing 6-18 carbon atonsqs Exanpl es of suitahle nonocarboxyl i
are: acetic acid, Bégglonlc aci d, but r|c acid, iso- butyric acid, cspr0|c

aci d, 2-ethyl'®BFFRE gi heeopith tQjEhe Jpite |of Ms@-aciS@1dpRARAETE 8804,
stearic acidbeokekedaetdlandtéMme#ugﬂﬂg@lngunﬂﬁaiLwomacahhpnythraelds Known
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desired, t des ng
diluents, in° bé?f?ﬁ Iﬁ?tPhBé% Rinders of 4Sﬁé8e9y5§at” fe'8%lts of
coQqpounds ofshhenkagauhadV@oamda$E§sW¢ﬁ(ﬂh(ﬂheJm$mBuwaued dl.ephahecinner
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Sui t abl e epoxy resins | cul ar (g esi ns haV|n
aver age nnremgnancehQngbupgmh¢cthesrtnnﬂﬂn#q 4§qheﬂéﬁdrapeﬁﬂtﬁeﬂ ekanple

to a sulfyp avdnPtréerabhyiRg PXKVORTbcdddd QIRN rRlAMingNdThas tbe formul a

VITH ferr] surprising, since mixtures of epoxy resins and commercially

available salts of tertiary amines with organic acids

~ generally do not give full curing in the presence of water or
moisture and produce tacky coatings having inadequate

15 mechanical properties. '

The preparation of the Laminates coated on one face
with the binder of the type defined and lining of the pipes
using the Insituform method can be carried out in a manner
known per se. Suitable procedhres, membrane materials and

20 fibrous materials are described, for example, in British
Patents 1,340,068 and 1,569,675, German Offenlegungsschriften
2,240,153 and 2,362,784 and the "Insituform News Digest"
issued by the firm of Insituform (Pipes & Structures) Ltd.,
Great Britain. The relevant part of these publications is

" 25 incorporated herein by reference. The membrane preferably

consists of polyvinyl chloride sheeting, and the fibrous
material is preferably polyester needle-punched felt.
The following Examples illustrate the invention.
A. Preparation of curing agents
- 30 Example 1: 265 g (1 mol) of tris(dimethylamino-
methyl)phenol and 330 g (3 mol) of resorcinol are introduced
into a 1.5 litre sulfonation flask which is equipped with a
stirrer, a reflux condenser and a thermometer, and the mix-
ture is heated with stirring in a nitrogen atmosphere to
35 110-120°c. At around 100°C the phenolic component dis-
solves in the amine. A mild exothermic reaction takes place.

The temperature of the reaction mixture is held at 110-120°C




“wher e Qand [err] are both a hydrogen atomand [err] is a hydrogen 10
atomor a nethyl group or Qand [err] together are [err] or [err] andg
is a hydrogen atom ExanplLes of resins of this type are polyglycidyl
paly([err]-methyl glycidyl) esters which are derived from aliphatic,
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but ane-1, 4- di ol ol tetra Iene gl ycol s, pentane- -di ol 30
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sorbltoNO r eseter nol Theum ik twde insﬂebﬁqﬂjmmﬁpf @y bllahexy! pfenhanegen to
2 2-01 (4 hy o gxy et ONgRY! Id ORARz et d SN bR heyghghex-3-ene

and al so arona
solut1on. 60 g of a technical bisphehol A diglycidyl ether

~ (viscosity 10,000 mPa.s at 25°C, 5.35 epoxy equiva-
lents/kg) are added dropwise at such a rate that 120%C is

15 not exceeded. 200 g of a phenol novolac (OH equivalent weight
= 105; 3.6 phenolic OH groups per mol) are then added( and
the temperature is held at 110-120%C for about 60 minutes.
The resulting product has a viscosity of 1,900 mPa.s at
25°c, an eq. OH:eq. N of 1:1, and a solids content of 55%

20 - by weight (curing agent No. 2). _

Example 3: 100 g of bisphenol A [2,2-bis(4~-hydroxy-

phenyl)propanel and 70 g of benzyl alcohol are introduced
into a sulfonation flask of the type described in Example 1.
The mixture is stirred under a blanket of nitrogen and is

25 heated up to 110—120°C, and the bisphenol A dissolves to
form a clear solution. 60 g of tris(diméthyLaminomethyL)-
phenol tris-2-ethylhexoate are then added, and the tempera-
ture of about 110%C is held for 30 minutes. The resulting
curing agent (curing agent No. 3) has a viscosity of

30 7,200 mPa.s at 25°C and a solids content of 69% by weight.

Examples 4-36: The salts (curing agents) given in

Table 1 below, are prepared analogously to the procedures

described in Examples 1 and 2. Reaction éonditions which
differ from those of said Examples are Likewise given in
35 Table 1.



ofﬂsalts (a). Suitable
-dehydr ochl ori nating pr

haxyng at | east two am ne-hydrogen atons. Exanpl es of suitabl e am nes

ani Li ne,
1, 4- xyl yl enedi am ne,

n- but yLam ne,
1

- 12 - polLyols of the type nentioned above in the preparatjion_

pol y(N-gl ycidyl) conpounds are obtai ned by
oducts of reacting epichlorohydrin 5 W th

bi s(4- -aggynophenyl ) net hane, 1, 3- and
,3- and 1, 4-bi s(am nonet hyl ) cycLohexane and

am

bi s(4- met hyl am nopheny[)- nmethane.” Furt ner suartante conpourmds—of—t+ s type
are tri- 10 glycidyl{isocyapurate, N, N -diglycidyl derivatives of{cyclic
al kyLeneureas, such as| ethylgieurea and 1, 3-propyl eneurea, and hydapntoi ns,
such-as 5, 5-di et hyl hydgr§ g 6| BExanpl es of pol y(s- gLygi dyl) conpounfds are
the di-S glycidyl derliGa#t*vgs of dithil ol s, ®sucl as & han® -1, 2dithiol 15
and bi s(4-nercapt onet hy@ph&n¥Il) ether. Exanpl es of epoxy resins hav|ng one
or nore groups of the fornul ajVviTT T WHTT Qant—2-toyetter—are~—a [err]
or [err] group are bifs(2,83-epoxycyclopen- tyl) ether, 2,3-epoxycyc|opentyl
gl-%(/:j dyl ether, 1,2-bils(2,8% 20 epoxg/cycLopent yl oxy) et hane,

3, 4~ epoxy- 6- net hyl eyclloh@xXytx {mreghyl 8 8 8 2 8 Q

3',4' - epoxy- 6' - net hyl cychdh@&ane&rboxyl at®and - Q 3 <
(3,4-epoxy)cyc|ohexyl-5£§-s§1 o(3 , 4' -epoxy)cycl ohexane-m dioxane.| It is
al so possible to use gpoxy rasins in which the 25 bonded

to hetero atons of var

€poxXy _groups
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“2in which some or all of the epoxy groups are located in the centre .
nol ecul e, such as the NN O-triglycidyl deriva- tive of 4-am nophenol,
-N-glycidyl-N -(2-glyci dyl oxypropyl)- 5, 5-di.net hyl hydant oi n,
*vi nyl cycl ohexene di oxi de, linonepe di- 30 oxi de or dicycl opent adi
dioxi de. Said epoxy conpounds ~cdA=al so be used in any mx- tures w
another or with Solid_epoxy resins which are soluble in the epoxy
m xture, the viscosity of th end m xture at roomtenperature bej ng
advant ageously | ess { 15,000 nPa.s, preferably Less than 8,000
nPa.s. It is partlcu a-rEy prieferable to use in the process accor{ding to the
i nvention (so call ed) gvance® or Ron-a@anced 2 13w dig ycidyl ethers
of dival ent phenol s, e:sﬁei’l | Iy of 2,2-bis- (4- hydroxyphenyl)pr pane,

2, 2- bi s(3, 5-di br ono- 4:1¥d¥oxphenyl ). _propane. bi s(4-hydr oxyphenly! ) met hane,
bi s(4- hydroxycycl o- hexyl)ret hane and 2, 2- bi s(4- hydroxycyclohexyl)propane
poly- 5 glycidyl ethers of_npvolacs or tetragl yci dyl ated 4, 4' -di

am nodi phenyl et hane -szgs wen nmpre peefergple tp us (so cal | jed)

advanced or non-adva ceg,d df gl fci dyRB et hﬂs of? bi sgneno 8
t et r abr onobi sphenol bBspfenol F, tetra- gl ycirtyl aﬂed >
4, 4" -di am nodi phenyl t;hzne pol ygl yci dyl- 10 et hers of phenol -f of mal dehyde
or cresol -formal dehyd& -n0OvOo-{ T acs, or m xtures tnereor.
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:Sal d epoxy resins (b) can be mxed with a reactive diluent, for exanple .
phenyl or cresyl glycidyl ether, butane- diol diglycidyl ether, diglycidyl
. hexahydr opht hal ate, neopen- 15 tyL gl ycol di.glycidyl ether or glycidyl
‘esters of synthetic highly brqu%ed, mainly tertiary aliphatic
nmoriocar boxyl i ¢ aci ds known as " CARDURA E', preferably in an amount of 3-50%
by wei ght based oh theg_total amount of epoxy resins. o-CresyL glycidyl
ether is the preferred reactijve di luent. 20 The binders tp be used
according to the invepg pn can also contain further additives known per se,
in particu- lar thixofrPgpes and dyes. Salts (a) or the m xtures depcri bed
above which are used j& tikin plgice e a@ant eougqy uged i @such an
anount 25 that there | & B.D2|to 0.30, preferably 0.04 to 0.20 nitrpgen
equi val ent per epoxy g§u3uﬁLenLJ To ensure satisfactory inpregnatipn of the
| ami nate the viscositly of thgq binder at 25 C should not exceed 6, 0pP0 nPa. s,
. preferably 3,000 nPa.p N particular 30 1,000 nPa.s. If necesspry the
I
g
4

desired value is set pffeq | “the binder gonpqpents havecbeen m xpd by
~addi'ng suitable diluent§ bighder to & usegl acé@rdiqy to@he |nvention
(resin mixtures) are {di8ti i skted byMa long shelf-Ife (up 35=to pbout 8
days at room t enper at ILE_):’__S( that it is possible to avoid prenatufe curing
of the resin during the.prepdra- tion, any storage period and the jransport
of the | am nates S

1
3
22

Example
(curing
agent)
JNo.
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14 -
| ow t enper at ures
‘havi ng good nechani
strengths,

i npregnated therewith to the site of use.
generally at tenperatures as low as [err]
properties,
and good resist- 5 ance to chem cals.

cal

Said binders c be ¢

such as good tensile and fl exural
Furt hernore, the

ured at

into coatings

| i ni ngs

or coatings obtained with the binders of the type defined feature | ow

shri nkage and good adhesion to th&?substrat e,
which are wet or

t he pi pes,

i.e. the inner

at | east noi st

surfaces of
in many cases owing to their

i ntended use, their position or 10 even the cl eaning which preceded the
relining. This is qurprisipg, Srnce mxtures ol €poxy Testns ad
commer ci al Ly availab%pxsal s of tertiary am nes with organic acids
general ly do not giveafull curing in the presence of water or noistyre and
produce tacky coatijngs~having=~ nadequate 15 nechani cal properties. The
preparation of the |l g@gn@tes coated on one ‘face with The binde™ of the type
defined and Lining {of3 £h® pi pes using the Insituformnethod can be garried
out in a manner kndWn per fe. Sultabl e procedures, nembrameTeteratis and
20 Ti brous materi aljs >arg descri bed, for exanple, in British Patents
1, 340, 068 and 1,569,@?5,§Garngn O f ent egungsschriften 2,240, 153 and
2,362,784 and the "l rgsi"t nu_f pr nBNe Di gest" @ssued by 8he fi rm 8f I ndi t uf orm
(Pipes & Structureg) ALdg | G eat Pritain. The rel evan® part of 3t hese
publications is >0 _
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= 25 incorporated herein by reference. The nenbrane preferably consists of

pol yvi nyl chl oride sheeting, and the fibrous material is preferably

. pol yest er needl e-punched felt. The fol Lowi ng Exanples illustrate the
-i.nvention. A Preparation of curing agents 30 Exanple 1: 265 g (1
mot’) of tris(dimethylam no- nethyl)phenol and 330 g (3 nol) of resorcinol
are introduced into a 1.62Pi4re sulfonation flask which is equi pped with a
stirrer, a reflux condenser and a thernoneter, and the m x- ture is heated
wWith stirring in a nitrogen atnosphere to 35 110-[err] At around 100 C the
phenol i ¢ conponent_dis-.solves in the amne A mld exotherm eaction

t akes pl ace. Thﬁitenperature of the reaction mxture is heLd at 110-1200C
for 60 m nutes. Ig.?:]s tihen diluted with 450 g of benzyl al- cohol . This
produces a pal ejb¥gw sjol ution having a vis- cosity of 5,600 nPa.§ at 25
0C, an OH equiva i trogen equi v@ ent gatiogd eq. rege N & 12:1, and
a solids content: 57% by wei gt (curi ng agent . 19 ExamjLe 2: 68
g (1 nol) of inmda al cohol _are | at room
t érper ature (ZOJ ijnto a 750 m sul fonation flask which is eqyi pped
wWith a stirrer, ja xipoppi ng funnel, a reflux condenser and a ther 10
meter. The m xfureq 8 jheatedl under bl anet of nitregen &0 10@ [ferr], and
. . : = 8 S Q Q10
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solution. 60 g of a technical bisphenoL A diglycidyl ether (viscosity
10,000 nPa.s at 25 C, 5.35 epoxy equiva- lents/kg) are added dropw se aty
'such a rate that 1200C is 15 not exceeded. .200 g of a phenol novol ac
equi‘val ent wei ght = 105; 3.6 phenoLic OH groups per nol) are then added,}
and the tenperature is held at.1i@-Lerr] for about 60 m nutes. The
resul ting product has a viscosity of 1,900 nPa.s at [err] an eq

of 1:1, and a sol i ds2édnfahtsoffEEes20c Ingl %ﬁﬂgﬂﬁ"?ﬂﬁﬂﬁyﬁgmdgéﬁptﬁbcaﬂ)
Exanpl e 3: b@OpgeoﬁrEUSpbenolL&uQQ 2- bi s(4- hydroxy- phenyl)propane] and 70
g of benzyl Ic e,l ogluce ng o, a; sul fonati n fd.ask of the type
descri bed |n§ ? gl ¢l 9 { i: i) nket of nitrogen
and is 25 heated u§3909115 pet t ] of adrcin t oy siphistasio L& diresdintesdugefior m a

clear sglutigpReo69 9. 9fL§EF§(gbUP$#¥£?@H f?%ﬁ“091cﬂ3h%nghu1fped u1trerr] i

tris-2-ethyl hexoate are then added e tenpera- ture
held for 30 fPAARBSEr,TReSEAELET+ nd EﬁﬁT*ﬁﬂ%ﬁﬁﬁnaWQHﬁwWﬁGeajéﬁ@mﬂd f99-has a

vilggosity of néQ. TheODompPauhdats 25t D edurddéOld AR arkietee Bif aﬁr@%@@hy

Qfgggﬁepgﬁgd ;nZIS gggfe togﬁaggﬁgocé%ure§9§£g§ilb;;ePﬁ%€§g Feg ﬁbgﬁgw
Reacti on condﬁﬂlené6mMobh of f fesof¢ omo t hose dfersadiie@eanglheseare ki Hewrse
given ing35 tihak! €xdthermic reaction. After the exothermic reaction
has died down the product is maintained at 120%¢ for about
w " one more hour. It is then cooled down. The salt obtained
is a dark brown clear highly viscous Liquid having an amine
content of 3.2 equivalents/kg, a Hoppler viscosity at 25%
15  of 82,000 mPa s, a density at 25°C of 1.193 g/cm>, and a
refractive index at 25°C of 1.572.
b) with added benzyl alcohol (curing agent No. 15)
440 g (4 mol) of resorcinol and 220 g of benzyl alco-
hol are introduced into a 1.5 Llitre sulfonation flask which

20 is equipped with a condenser, a stirrer, a thermometer and

a dropping cylinder. The mixture is heated with stirring in
an inert gas atmosphere by means of a heatable oil bath to
about 100—120°c, and all of the resorcinol dissolves.
220 g (2 mol) of 2~-n-propylimidazole are then added, and
o/ 25 there is a marked exothermic reaction. The 2-n-propylimida-
zole is added at such a rate that the temperature does not
exceed 130°C. After the exothermic reaction has died down
the product is held at 130°C for about one more hour. It
is then cooled down. The result is.a clear brown solution
30 of the 2:1 resorcinol/2-n-propylimidazole salt having an amine
content of 2.4 equivalents/kg, a viscosity at 25% of
1,400 mPa s, a density at 25°%¢ of 1.149 g/cms, and a refrac-
tive index at 25°C of 1.5620.
~ Examples 37-45: The proqgﬁ@re described in Example
35 3 is used to prepare the curing agents given in Table 2, be-
Low. Reaction conditions which differ from those of Example
3 are Likewise given in Ta@le 2.
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ted with stirring in
n to about 100-[err],
b- n- propyLi mi dazoLe

c reaction. The
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zoLe is added at such a rate that the tenperature does not exceed 130C.
After the exotherm c reaction has died down the product is heLd at [err]
for about one nore hour. It is then cooled down. The result is a clear
browh solution 30 of the 2:1 resorcinolL/2-n-propylinidazole salt havin
an am ne content of 2.4 equivalgnts/kg, a viscosity at 25 C of 1,400 nPa
a density at [err] of 1.149 g/cnB, and a refrac- tive index at [err] of
1.5620. Exanpl es 37-45: The p@hcéamﬂﬁC@AéﬁﬂLﬁﬂamphﬁsxaane 35 3 is used
\tMg pLega][fe thfe curi hrE)(ﬁQﬂFHsS 43891 lmeEalalLeEa cbemhou\geﬁeagr&émmcwlggs
ic iffer_fr nlt 0 T~ Exanpl.e 3 are Like ven -
) 2!3,, 9 1% aq‘erzd"ngheAﬁﬂP"Eéﬁ 5H Frg?eén le.ebllv %‘h

[err]

v13c051ty of the freshly prepared m1xtures is then deter-
mined. In all the Examples the resin is 100 g of a mixture
5 of 73% by weight of a bisphenol A diglycidyl ether (viscosity
G at 25% 10,000-12,000 mPa.s, 5.25-5.4 epoxy equivalents/kg)
and 27% by weight of o~-cresyl glycidyl ether (reactive
diluent).
In each Example, four Layers of a 3 mm thick felt (a
10 15 x 20 cm polyester needle-punched felt) are separately im-
pregnated with the resin/curing agent mixture. The four
Layers of the impregnated felt are then pressed in a mould-
ing press into 12 mm thick test specimens. The moulding
press is subsequently placed into a basin which contains
15 cold water and which is surrounded by a secondfbasin, which
is filled with an oil bath. The oil bath is heated to 70°%c,
which has the effect of raising the temperature of the water
in the inner basin to 60°C. The water bath is held at
60°C for 5 hours. The oil bath heating is then switched
20 off and the oil bath is allowed to cool down overnight. The
next morning the moulding press is taken out of the water
and the test specimens are removed from the moulding press.
The test specimens are measured for the following properties:
o/ - tensile strength (max) in accordance with IS0 3268 (Inter-
25 national Standards Organisation) in N/mmz,
- flexural strength (max) in accordance with ASTM D 790 in
N/mnZ ' '
- modulus of elasticity in accordance with IS0 3268 in N/mmZ.
Also tested is the shelf-Life of the impregnated
30 felts (3 mm thick) at 20°c, in terms of the increasing
stiffness of the felt, i.e. until the Llatter is no longer
kneadable by hand.
The experimental arrangement described above meets
to a very high degree of approximation the practical condi-
35 tions of Lining inner surfaces of pipes by the Insituform
" method.



Exanpl es 46-89: Resin and curing agent are m xed by hand in a beaker in thg
anopunts indicated in Table 3. The viscosity of the freshly prepared _
m:xtures is then deter- mned. In all the Exanples the resin is 100 g of
mi xtdfe 5 aof 73% by wei ght of a bisphenol A diglycidyl ether (viscosit
at 25 0C 10, 000-12,000 nmPa.s, 5-2p55-4 epoxy equival ents/kg) and 27% by
wei ght of o-cresyl glﬁ%id I eLher greactive diluent). In each Exanple, four
layers of a 3 nmthick felfSPAti0°T tkexevperhmemts chave beeedicolparteledn
felt) are sepdebtlel g,i helpwegnated with the resin/curing agent mxture. The
four layers of the inpregnated felt are then pressed in a nmould- ing press
into 12 mmthick test specinens. The noul ding press is subsequently placed
into a basin which contains 15 cold water and which is surrounded by a
second basin, which is filled with an oil bath. The oil bath is heated to
70 0C, which has the effect of raising the tenperature of the water in the
irnner basin to [err] The water bath is held at 60 C for 5 hours. The oi
bat\heating is then switched 20 off and the oil bath is allowed to coat
down overnight. The next norning the nmoul ding press is taken out of the
wat er and the test specinens are renoved fromthe noul di ng press. The test
speci nens are neasured for the followi ng properties: - tensile strength
(max) in accordance with | SO 3268 (Inter- 25 nat i onal Standards
Organisation) in NN[err] - flexural strength (max) in accordance with ASTM
D790 in N[err] _ '
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“cidyl ether having 5.25-5.4 epoxy equi vaLents/ kg and 50% by wei ght of

di stilled bisphenol F digLycidyl ether having 6.1 epoxy equivalLents/kg.
Resin V. Mxture of 94% by wei ght of bisphenol A digLy- 15 ci dyl ether
’nq\éijng 5.25-5.4 epoxy equival ents/ kg and 6% by wei ght of o-cresyl glycidyl
ether. Resin V: Bisphenol F di g%qyci dyl ether having 5.7 epoxy

equi val ents/ kg. Resin VI: Disti%9ed bisphenol F diglycidyl ether having 6.1

20 epoxy equi val epsikg—RestR—tMoctre—0f-0Q% hy weight of Resin |
and 10% by wei ght ot aa&m xturje of n-dodecyl and n-tetradecyL gliyci dyl
ethers having 3.4 eﬁex Qequi\}al ents/kg. Resin VIII: Mxture of |90% by
wei ght of bi sphenol disgLy-. {2 ci dyl gt her havigg 5.25-5. 4 gpoxy
equi val ent s/ kg and: L,/g;gy weil gt §f m'gtuﬁe @ mdogecﬁ &Ad [n-tetradecyl
gLyci dyL ethers hav'@ggg.\ﬁ eoRy equival®ent s kep. Resi® | & Mxtjure of 78%
by wei ght of bisphep@3R biglly- cidyL ether having 5.25-5.4 epgxy
equi val ent s/ kg and ZZ% by 3 WeT gt of~reopentytgkycot—dt-gtyqi dyL et her,
having 7.2.epoxy eqyi vaLents/ifkg. The results have been collatedq in Table 4,
below. - 32- [etr]a o
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.- 33- [err] -.34 - Cains: 1. A process for lining the inner
surfaces of pipes or pipe sections by the Insituformnethod by pressing a
~tubu- lar flexible | am nate nade up of an essentially |iquid-
:legﬁrneable menbrane and-a fibrous Layer which has been im pregnated with
nder which is not as yet fuld9y.cured with the face with. the binder
agai nst the inner  surface of the pipe by neans of |iquid pressure in such a

way that the Lam nate[TgKes onj{the shape of the inner surface qf the pipe
and the binder beconeg fully cured inthis state, forming a finmy adhering
internal |ining, whiclb ri ses using a | ami nate which has begn
| npregnated with a bi @gwlch onRai g5 (@) & lglna a@ntc«\/\hlchlsasalt
of one or nore (poly)i3any |ng al::l@stc'onegtegtlgy Qltrogen atom
and one or nore aroma'§(2$3 yoLs or one or nore aliphatically gubstitu- ted
phenol s, the aliphati{Eradical lhaving at least. 9 carbon atons, land (b) a
Li qui d epoxy resin orfa liquid}jm xture of epoxy resins.
) 5 g
Vd - o~
© = QE -] Laal vy P~ a) -t [ -] =] «®
. O -] 0 - L~ -] s L 2] vy vy
2 E=
Qo ;]
-t b <
w.
_ > o~
o/ 2. B
£ 3N
D o = - < 4 r~ T2 "2 [T} -] ~ -
-:g © (1] oy [ ] [ ™ '] ™ ~
»n e ©
S5 3
_a O
v®
V- D
-~ G o~ ~ ~
- - -t
J_V t ] o ' © (] 7o SR T -
-t &I *
Lo
£ O
"o
@
= N fa
0CE3I g
Ll o4 ®
> B X P
=37 % o @ o
ax, 12 2 8 2 2 8 8 3
O, Q@ilwn n. 9 W ~ © ® T 9
: aay s ‘
~ Soas o -
. o [=} ™M
>2 T ¥ 83 &N R
' Q Q ] =
ST 2 2 2 2 28 2 2 =2
- -3 T T R - e » e
= =4 [ [~ e 'S [ [~ c v
°% 5 &% 353535 5 %
o° -4 g g ® @ © o ©
o 59 > o o @ ©» © © © & -
® &% .€ € € £ € € € g = @
2 Kl T & & T T T & L 3 e
. o 3
- €= 3 2 3 3 3 3 3 3 £
g.EEg 0 w0 @ @ e W W o %
[ [ .
- 268 2 84 2 33 & & 8 K o
~y bl
=]
3 !E -] ™~ [ ] b ™~ <
£ B O » ™~ ~ ~ r~ © - -1 -] -] -
] X - O .
- Tr-%-3




2. A process according to Caim1l, wherein the amne in curi-ng agent
(a) is an amne of formulae | to VIl [err] [err] in which mis 2-6, nis
.zero, 1 or 2, RLis [err]-alkyl, hydroxyal kyl having 1-4 carbon atons or
,alkoxyalkyl having a total of 2-6 carbon atons, [err] and [err]

ependently of the other, are each the same as [err] or are each
unsubstrtuted or substrtuted phe . benzyl, phenylethyl, cyctopentyl or
cycl ohexyl, [err] is [err]-akaEﬁ%err] is [err]-al kyl,cyctlopentyl or
cyclohexyl, [err] is [err]-alkyl, phenyl, benzyl, phenylethyl, benzoyl,
cycLopentyL, cycLohexyt,[err] or [err] [err] |s hydrogen or [err] or [err]

and [err] together rate—ferriwth—p—=—"0or—5—feyr] [err] is Cl
12- al kyl phenyl ., bénzyl, cydLopentyl or cyclohexyl [err] and [err] and
[err] |ndependentlqufathe dther, are each [err]falkyl, R12 is hydrogen
[err]-al kyl, phenyf,@ 3benzyl and [err] and [err] independenty of the
other, are each hydodhen,-. =] 8 g 8 2
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- 36- a haLogen atom [err]-al kyl, phenyl, cyclohexyl or benzyl, A and
[err], independently of the other, are each ethylene or 1,2- or _
1, 3-propylene, Y is a direct bond, [err] with r = 2-10, phenyLene, tol
| eae’ or cycl ohexylene, [err] is [err] with r = 2-10, phenyl ene, tol uyl
or cyclohexylene, qis 1 or 2 anghbx_is 1-3. 3. A process -accordi ng\t
Claim2, wherein the amne is an adduct of an im dazole of the fornmula V
in which R12 is hydrEyanphes $0-18Gd Rihe arethod difsicrddeidn i@l Sxamelesth a
di gl yci dyl euheeooﬁsausaaoer@ttsspomoéheﬂ wmﬁﬁ&}#ﬁa@ Agdn@! ¥ixeudel §hher

gfzzb?s?hsgsdpdgg ggoﬁ%ib ?Eg Sgﬁﬁ Tﬁ;ﬁpen0| ‘ed bi sphenol A] or

bi s(4-hydroxgphényli} menhaner ¢ bo tpr@ndy Rleight of b1Apm@m0esa dgqoydiiagLto
Claim2g whe t n

NN-dlnePh I-kﬁh? hﬁv@ ? if) lﬁ e%P%%nrﬂﬂﬁ%ﬂﬁﬁﬂ§S/ﬁgNﬁad 30% by weight
met hyl - (2°éyhhééhﬁ9P le‘xﬂﬁ¢ukNQﬂﬁﬂnahﬂvﬂﬂgv5dﬂe@myuy equiva-
NH\LbenzoyL)tgn35¢k§n1nopropane or a mxture thereof or a conpound of the

formula | W VI | .where rr] are ach et hyl or met hyl, R3
i's unsubstlthﬁé&—pﬁényLBbfpﬁﬁ%ﬁb A 41§tﬁ {ﬁiﬁafﬁﬂe' avgng B SRt and RS,
i ndependent | gpokyt bqudvakentasiegeach nethyl or ethylL, q is 1, [err] and

Lorr] 348 DORDLANY 107 25 £ BPL e 0y hy LBTidh T kaphedes S260aTY0" 05N

R13 is and
process accoFd#Mg ebheCLhFWTQQ QW%ﬁtﬁfﬁt1R9¥ann9HW§LentS/k9 and 50% by

W weight of distilled bisphenol F diglycidyl ether having 6.1

epoxy equivalents/kg.

Resin IV: Mixture of 94X by weight of bisphenol A digly-
15 cidyl ether having 5.25-5.4 epoxy equivatents/kg and 6% by

weight of o-cresyl glycidyl ether.

Resin V: Bisphenol F diglycidyl ether having 5.7 epoxy

equivalents/kg.

Resin V1: Distilled bisphenol F diglycidyl ether having 6.1
20 epoxy equwvalents/kg,

Resin VII: Mixture of 90X by weight of Resin 1 and 10X by

weight of a mixture of n-dodecyl and n-tetradecylt glycidyl

ethers having 3.4 epoxy equivalents/kg. '_

Resin VIII: Mixture of 90X by weight of bisphenol A digly-

\_/ 25 cidyl ether having 5.25-5.4 epoxy equivalents/kg and 10X by

weight of a mixture of n-dodecyl and n-tetradecyl glycidyl

ethers having 3.4 epoxy equivalents/kg.

Resin IX: Mixture of 78% by ueigﬁt of bisphenol A digly-

cidyl ether having 5.25-5.4 epoxy equivatents/kg and 22% by
30 weight of neopentylglycol diglycidyl ether hav1ng 7.2 epoxy

equivalents/kg. .

The results have been coLlated in Table 4, béLow.




- an adduct of i-m dazoLe and a diglycidycl ether of-bisphenol F.

hydr ogenat ed bi sphenol A or bisphenol A 6. A process according to
- CLaim 1, wherein the polyol in curing agent. conponent (a) is resorcinol,
' oqui none, bis- phenol F, bisphenol A, 2,2-bis(4-hydroxy-3,5

| bromophenyl ) - propane, 1,1, 2,2- 3ptrak|s(4 hydroxyphenyl)ethane 4,4' -di-
hydr oxybi phenyl , "bi s(4- hydroxyphenyL) sul fone or a novolLac of fornaldehyde
or acetal dehyde and phenol _chLorophenoI or an aIkprhenoL haV|ng up to 9

carbon atons in thgatkyt—T; = A~PrOUCEeSS- au,unuuug to—Cratre—i—5
wherei n-the polLyol {i @&curing| agent conponent (a) is a phenol novolac,
resor ci nol, bisphe?@l»F or by sphenot- A - 37 - 8. A process
according to CLaim ,- erein cgring glgentcconp@ent ga) |ga sagt of
resorcinol, bispheng bfz b} s-Jphen@ A agd P
tris(dinethylaninon%t@y;) enol , di net hyl am no- nethylphenol
2 n- propyl i m dazol ¢2 I\ G net hyLam' nopr opyl - am ne,
N, N> di et hyl am nopr gpyTramme pr— N, Ndarerhyr=N—={bemn-
zoyl) -1, 3-di am nopnfopane _or g salt of resorcinol, bisphenol F or bisphenol
A and an adduct of inida%ole and a diglycidyl ether of bisphenol A or
bi sphenol F. 9. process accordlng to Claiml1l, wherein curlng agent
conmponent (a) is a sa&t L:FNéNhI ch thel® aredl toR C]—I%’qw v& ent s8per
nitrogen equivalengs 2@ & é
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-. 10. A process according to Caim1, wherein conponent (b) is an epoxy
resi n.having on average nore than one group which is bonded to a hetero
~atomand has the fornmula VIII [err] in which Q and @ are both hydrogen
.atops and [err] is a hydro- gen atomor a nmethyl group or Q and 2 together
are -CH 2CH 2- or [err] and [ecr]33is a hydrogen atom 11. A process
according to Cai'm1l, wherein conponent (b) is a (so-called) advanced or
non- advanced di gl yci dyl ether of 2,2-bis(4-hydroxyphenyl) propane,

2, 2-bi s(3, 5-di bronp akore s aopbi sphenol A],

, bi s(4-hydroxycycl ohexyl ) et hane or 2, 2-

bi s(4- hydr oxycycl o exz!)prop.ne, a polyglycidyl ethers ¢f novol acs or
tetraglycidytated 4,0t di am hodipheny| net hgne. 12. \ process according
to CLaim1, wherei _;E_nﬁoaen (8) isQ (so<call e§i) advapced or non-advanced
di gl yci dyl ether of o] AP tetrabronmdbi spenol A ¢r bi sphenol F
tetra- glycidyl at ed i nodi phenyl net hane, a. pol ygl yci dyl ether of a
pheno| -f or mal dehyd faYallaa=\ r‘lc\h\]lr‘lg novo-_lac arla m xt Ure t her eof .
13-/ A process §

3 o Caim1l, Wherein the furfher additive (c) is
a reactive diluent ent (b). 14. A nodi fied process according
to Caim1l, whereimh cgr-hing agent (a) is a mxture of @romatic diolLs and
salts of 8 2 Q¥
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"conpounds of the formula VI [err] in which gis 1 or 2, xis 1- and [err]

and [err] indepen- dently of the other, are each [err]-alLkyl,
s saturated or unsaturated, straight-chain or branched aliphatic{no ak boxy-
lic/acids. 15. A process according to Claim14, wherein a e \of

bi sphenol A. or bisphenoL F and_di net hyl - am nonet hyl phenol 2-ethyl hgxqgate
or oleate or tris(dinethylam noét Ayl ) phenol tris-2-ethyl hexoat .

16. A process according to Caim1 or 14, wherein curing ag
conponent (a) is.used in such an anount that there is 0.02 to O.

particular 0.04 to 0.20, nitrogen equivalent per epoxy equival ent of

component (b). 17. - A process according to-Claiml or 14, wherein-.the
viscosity of the binder at 25 d 6,000 nPa.s, in particular
3, 000-nPa.s. 18. . SalLt.s.o m m:“ lmﬂml sphenot. A-and di net hyl -
am nonet hyl phenol, tris (di nethyl&ami ndne¢hyt)phenol or 2-n-
propyl i m dazote, salts of a phenol novolac and i m dazole, 2-
nyps opyLi m dazol e or an adduct of im dazole and a bisphenol - A diglycidyl
ether and salts_of.resorcinoL or bisphenol A and an-adduct of im dazole
and a bi sphed@iM8 di gl yci dyl ether. -
1. A process for Llining the inner surfaces of pipes or
pipe sections by the Insituform method by pressing a tubu-
Lar flexible Laminate made up of an essentially lLiquid-
W, impermeable membrane and-a fibrous Layer which'has been im-:

. pregnated with a binder which is not as yet fully cured with
the face with the binder against the inner surface of the pipe
by means of Liquid pressure in such a3 way ghaf the lamjnate

- takes on the shape of the inner surface of the pipe and the
binder becomes fully cured in this state, forming a firmly
adhering internal lining, which comprises using a laminate
which has been impregnated with a binder which contains
(a) a curing agent which is a salt of one or more (poly)-
amines having at Least one tertiary nitrogen atom and one or
more aromatic poLyoLs or ane or more aLiphaticalLy substitu-
ted phenols, the aliphatic radical having at lLeast 9 carbon
atoms, and

\/ (b) a Liquid epoxy resin or a liquid mixture of epoxy resins.
2. " A process according to CLaim 1, wherein the amine in
curing agent (a) is an amine of formulae I to VII

R

hoo% Y
R,-N-R, (I), N-(CH,) -NH, (II), N-A-N (111),
1 3 / 2’m 2 /
ns - Rs R,

(ca3)z-u-[cnzcuzlit]u-cazcnzu(cus)z (v),  (CHy),-N-a-Rg (W),

CH3



- 39 - 0 146 654 As printed Cains 1. A process for lining the inner
surfaces of pipes or pipe sections using } od by pressing
a.tubular flexible Iam nate nade up of an essentially liquid-inperneableg
nmenbrane and a fibrous |ayer which has be ‘“Hmﬂlmmm“m h a bi nder xhi
is not as yet fully cured vvithth?face wﬂm inst the i
surface of the pipe by neans of'l'aqu pressurte i*n Buch a way that the
| am nat e takes on the shape of the inner surface of the pipe and the oiﬁa%r
becones fully cured in this state, formng a firmy adhering interna

| i ni ng, which conprises using a | gnicaaj-eokC asyypeen i npregnated w

bi nder which contains (a) a curhﬁ?(a;[ag%n‘i \Ah%tlrﬁlr’])(?tf);::salt of one or nore
(pol y)am nes having at |east odeXterti.ary nitrogen atqqhgng one or nore
aromatic polyols or one or norfe atiphatically substitute pﬁenols, t he

al i phatic radical having at | dastl 9 carbon atons, and (b) a liquid epoxy
resin or a liquid m xture of géy resins and can, if desired, also contain
(c)\further additives. 2. A pr ss according to Caim1l1, wherein the am ne
in curing agent (a) is an am@e®of formulae I to VIl [err] - 40 - 0 145
654 As printed [err] in whichmis 2-6, nis zero, 1 or 2; [err] is
[err]-al kyl, hydroxyal kyl having 1-4 carbon atons or al koxyal kyl having a
total of 2-6 carbon atoms, 2 and [err] independently of the other, are
each the sane as [err] or ar%‘eéch unsubstituted or substituted

o I

\N/\ (VII)

in which m is 2-6, n is zero, 1 or 2,

1 is C1_12—alkyl, hydroxyalkyl having 1-4 carbon atoms
or alkoxyalkyl having a total of 2-6 carbon atoms,
.Rz and R3f ipdefendgntlx_qf the other, are each the same
as R1 or are each.unsubftituted qr substituted phenyl, benzyl
phenylethyl, cyclopentyl or cyclohexyl,
R, is C,_,-alkyl,. S T

| Rg is C,_ ,-alkyl, cyclopentyl .or cyclohexyl,

o/ Ry is C1112falkyl, phenyl, benzyl, phenylethyl, benzoyl,
cyclopéntyl, cyclohexyl;r-A1CN or -A1CH2NH2, o
R, is:hyd;agen or_—A1§H2NH2“or ) SRR
R and ‘R, together are -(CHZ)pf“Hith p=4ors5s,
-(CHZ)ZO'(CHZ.).-,ZQ. or- -_(CHZ)Z'I_Q'H(GH'Z-)E“-, -

’

e 0 T e
. . . o : "
Rs 18 -°R9, -OCR9’ -OCNHRq’ -o_-A1CN.' -;O-A1NH2’.-QC-A1"N-

' H i REEE
(CHS)Z,.—OC‘Y‘CO-A1PN(CH3)Z 9? FQ-Y1:0-ﬁ1-N(CH3)

: . _ ) L o 27 o
Rg is €, _4o7alkyl, phenyl, benzyl, cyclopentyl or cyclohexyl,

Rig 3nd Ryy, independently of the other, ‘are each C,_,-alkyl,
R1z 9 hydrogen, c _ ,-alkyl, phenyt or benzyl and . .
Rqs and R1§{_fﬂéependedt(kfbf:the other, are each hydrogen,-



bhenyl, benzyl, phenylethyl, cycl opentyl e#—eyerehexyt——[erri |s

[err]-alkyl, [err] is [err]alkyl, cyclopent cl ohex .
[err]-al kyl, phenyl. benzyl, phenylethyl, Hﬁu“i "tﬁﬁh cycloh <yl ,
-ALCN or -AlICH2NH2, [err] is hydrogen or [err] to ether '
are [err] [err] [err] is [err]-alkyl. phenyl benzyl cycl opentyl or :

cycl ohexyl, [err] and [err] inde dently of the other are each Cl
4-alkyl, RL2 hShbvslgeseatmﬁlﬁlc al kydyk ﬁherb\ﬂerﬁft b%%x'on%st(}t[‘swlae?g?t[e ]
|ndependently of th ot her, ;%%fk;] ro en, | ogen”a nh

phenyl! , cycloﬁeﬁ?? 1- bLR§REngen rﬁ % PdSSrd @Rl $360 €/ Yb?hér°’are
each ethylene1QZ lo2-1p5- ﬁrébxﬂemyﬂene Yis adirect bond, [err]Jwith r -
2-10, phenylepe tQ'HYL?Q? ?E yCanFXylﬁpqh YL 1§H29hegy&e§£,3tohyy-

phenyl ene. tol uy ene or cyclo e‘3< len&r g is 1 or
process accor tfRg 90 EYethhiwywwmﬁern the amne is an adduct of an

i m dazol e of ¢hej ;or:cru[l;a Miitm pwhd o f8l2 ghe P @negen rhrand [err]
ar g_as deflned1 1 D mnth a dlegC|d;1 gp gpggf gﬁnqé&ﬁﬁa%rc pol yol ,

in particul ar®Y &P°ﬂ?§¥ i ether of 2,2-bis(4-hydroxyphenyl)propane
( bi sphenol Ah 15212eb|3(ﬂndhydtngcyplohexyl)propane [hydrogenated

e b & arrs A ML QYA AT AR Y335 SheFLinene BRORESDs
N, N- di net hyl - &n- eedm nobrapylnida>l dicfritheprfosanéa VII in which R,, is

N, N-di - net hylh%r&@e&ymert hgflandlrﬁ dlaw MAP'RARR h Claim 2 yith a
NN-dlethyI ibenzo % ane or a mxture thereof or a
conpbund’ of th 9tb$h%r ?tq?' % PO&YOL raifl PAFET CYl BT eRchi Bh iyl

or nethyl, FBcioyUnsumst|dth121Hm§nﬂ uydnmwvmb&hwu0bedpbﬁezybasﬂheﬁoQ o1, 3,

d t h
(o) 30| LoRORERH iy e R B Rogt, SO TN o oL oaf A
each hydrogen°rFblﬁ?@rﬂmMMQKXﬂhQnYUZmFQﬂﬂQﬂ fénéphemglafldeflned in Claim 2.

5. A process ggcording ;tpoasad Ao A EItD e la.mzneuhsreﬁna@ﬁecsmvﬁe is
I mdazole and a g ycrdyl er of brsphenol F.. .hydrogenat ed brs henol
or bi sphenol M N-dimethyl=N'- -am1nopropyt 3-diaminopropane, R-gi=

methyl-N'-(2- cyanoethyl) 1,3-diaminopropane or N,N- d1ethyt-
‘-(benzoyl)-1,3-diaminopropane or a mixture thereof or a

compound of the formula I, II, VI.or VII where R4 and Ry are

each ethyl or methyl, R3 is unsubstituted phenyl or unsub-

stituted benzyl, m is 2 or 3, R4 and Rg, independently of the

other, are each methyl or ethyl, q is 1, Rqg and Rqq are both
_ ethyl or are both methyl, R43 and R44 are each hydrogen, R43
~/ is hydrogen or Cq-4-alkyl and x is as defined in Claim 2.

5. " ° A process accord1ng to. . Claim 2, ‘wherein the amine is

an adduct of 1m1dazole and a dtglyc1dyL ether of blsphenot

F, hydrogenated bxsphenol A or btsphenol A.

6. | ‘A process accord1ng to. Claim 1, uheretn the polyol in

curing agent oomponen;_Sa{:lemreeorc1nol,_degogutnongeﬂb;s-

phenol F, bisphenol A, Z;Z-Qistkthdroxyﬁ};}fdibromobhenyt)f

‘propane, 1,1,2,2-tetrakis(4-hydroxyphenyl)ethane, 4,4'-di-

hydroxybiphenyl, bis(4-hydrokyphenyl) sulfone or a novolac

of formaldehyde or acetaldehyde and phenol, chlorophenol or

an alkylphenol having up to 9 carbon atoms in the alkyl.

7. - A'process according to Claimg T-S:"dheFE€5'fhe polyol

in curing: agent component €a) ’ 1s a phenol ‘novolac, resorcinot,

.b1sphenol -F-or btsphenol A. R



6. A process according to Caima1, V\,hereWri ng agent

conponent (a) is resorcinol; hydroqw nonie, bi sphe phenol A

2, 2- bi s(4- hydr oxy- 3, 5-di brom)phenyl) prop “I % Kis(4-
hydcexyphenyl ) et hane 4, 4' - di hydr oxybi phen K“\‘ rox’yphenyl) sul f one
or -a novol ac of fornal dehyde or- ggetal dehyde and ‘phenol, chl orophenol o

al kyl phenol h%w ng upA carbon atQns in tCPe al k | . 7. A process
according to Qains I* é’rWérselaﬁct"ﬁé' B8 81 CtATRy/ fn‘gh%@fe‘rﬂ Wnﬁtﬁ]ér&e"(ta
i's a phenol moapent dor cisnal shilsphdénoksBroinbl spheswherol & o friacess
according to r [ ¢ af
resorci nol , b‘fﬂsepa)dh{ann(])ﬁ'l %rﬁﬂ(weﬁggyzgﬁq og??‘s?gp?m?h@q an’;‘s‘n"gerre hyﬂ"ﬁ p')"henol ,

di met hyl am n

R, Zzﬂﬁpﬁpaw‘wmdaaebre wdmethvlammonrowt-

di et hyl ami nanfﬂmd amm&hewmydla@tmbbaabvmaﬁ:ea!l am R Dchethyt N'- (ben-

N. N-di
bi sph

wherein curing @Agends GEERNRGRYL a)or.l g,gpﬁﬁh%gp which there are 1 to 2 OH

equi val ents per mitrogen €quival ent
conponent (b)?4s an dhPOPcessi AcKATAIGIokoatbr iel rovhe teitm Al itt8 iagemdnded

I et hyl -

am_nopr opa resor.cj n

)ﬁ % e. al t
enol F of° eno 'aﬂwgr?argﬁagadﬁ& 3f? an 81520?%°'é?1H’°a"‘d|bg'l g'iedkﬂl
et ey of bi srfhsm)lb B pdremdilsphandl aR. agdduAtppfcessdazaios dandy & af i@ Lyicnidl,L

to a hetero adaram&asut he faOI’sﬁlu|ta1V| WhikRrthet® adéch Q anpferr] are

bot h hydrogen at oy

[err] t oget het9'Hr'e [eé'rrlrsj [p&’ ]["él’:rrf’gﬁﬁ ef‘@??’]’ P&ta hydrogen atom 11. A
ss accordl.ng t o AClpaiomess wlaepedringokpofbaim(b) wlserae{rsmamidredu)t (b)

acve

ced or

ﬁﬂ%@d r‘l'sglnyﬁ U%hg 8hN§UerPhe more than one group which

2 2- bi s(4- hydroxyphezﬁy propan

2. 2- bi s( 3. 5- dishAanse .
bi s( 4- hydr oxyphenyl ) net hane, bi s(40hydroxycycl ohexyl ) met hane or 2, 2-bi s(4-

Wd@okfﬁﬁéﬁy?fﬁ?‘oﬁaﬁehff et habt o s phiddol A

hydr oxycycl ohexyl Y propane, a polAN ycidyl ether of a novol ac  or

tetraglycidylated 4,4 - di am-lﬁlh?-p-hlﬁhyl-rret hane.

(VIIID)

Q Q1 Q,
in which @ and 02 are both hydrogen atoms and 01 is a hydro-
gen atom or a methyl group or @ and QZ together are -CHZCHZ-
or -CHZCHZCHZ- and Q1 is a hydrogen atom.
11. A process according to Claim 1, wherein component (b)
is a (so-called) advanced or non-advanced digtycidyl ether
of 2,2-bis(4-hydroxyphenyl)propane, 2,2-bis(3,5~-dibromo~4-
hydroxyphenyl)propane [tetrabromobisphenot Al, bis(4-hy-
droxyphenyl)methane, bis{(4-hydroxycyclohexyl)lmethane or 2,2~
bis(4-hydroxycyclohexyl)propane, a polyglycidyl ethers of
novolacs or tetraglycidylated'4,4'-diaminodiphenylmethane.
12. A process according to Claim 1, wherein component (b)
is a (so-called) advanced or non-advanced diglycidyl ether
of bisphehot-n, tetrabromobisphenol A or bisphenol F, tetra-
glycidylated 4,4'~-diaminodiphenylmethane, a polyglycidyl
ether of a_phenol-formaldehyde or cresol-formaldehyde novo-

Lac or a mixture thereof.
13.. A process according to Claim.1, wherein the further
add1twe (c) is a reactive diluent for component (b).

14. A mod1f1ed process accordmg to Claim 1, wherein cur-
ing agent (a) is a mxture of aromatic diols and salts of

4 according to Claim1 wherein

en atomor a nethyl group or Q and’

1



“12. A process according to Caiml1, mhereLgﬂanpgﬂeﬁf’TBT’Tg‘a (so-called
advanced or non-advanced di gl yci dyl ether of bisphenol

t etrabr onobi sphenol A or bisphenol F. tetrz"\“mﬂma \!@M‘

dixad nodi phenyl net hane, a pol ygl yci dyl eth ornaldehyde o]
cresol - fornaldehyde novolac oF a8nkxture thetedf. “13. A process accordi

to daimi1l, :ﬁ?"%ﬂ yrtpg;mgggl ive (c) is a reactive diluent for

conmponent (tﬁ Fed process” accordi P SR (R erein curing
agent (a) is a mxture of aromatic d| ol s a% ?s’lof Ebrrp&mgs of the
1

formula VI [err] in which qis 1 or 2, 3, and [err] and [err]

i ndependently of the other, are each [err W th unsaturated or
saturated, straight-chain or branched allpha1|c nonocar boxylic acids. 15. A
process accordlng to Caim14, wherein a e xwure of (Bilgphenol A or

bi sphenol F and di net hyl - anlnonethylphesg(lb et hyl hexoate or ol eate or
tris(dinmethyl am nonet hyl ) phenol tris-2-ethy hexoate is used. 16. A process
acQ%;ding to Claim1 or 14, wherein curi @4 agent conponent (a) is used in
such an anoumt ulhhaﬂh ghase 1i 8r0292xt0T 0139, fa'rru pa,{?tqlaeul ar 19 GAdepeR-20,

ni trogen eq ent _.p ui val e co ent g [[0CEesSsS
accordi ng téieel élym‘)f g?‘ g%éf] r &l . ??{2"\, Belos] g'f Bl EHEthf’ 95C does
not exceed GNGAGUTRAed, snrpagbtcuharnaqowmd _‘aalpSalttls opnoecaobeinol
or bi-sphenol ;A qudQ|nethylanlnonethylphenol

tris(di methyl am nonet hyl ) phenol or ro Ilnldazole salts of a phenol
novol ac and °mi dazoIAep"Z"ﬁserbf/Pfﬁ'?'ﬂ%zg‘f eé)'tﬁ"“hn“add'@(?t"edf‘ AnPd%sere and a
bi Sphenol Aodi gligphdyblernher BRsphehss Bfand shims thgll-am iBoApBRADPEEnGNd an

adduct, of 1 543991 8eanded BESRLEROL & OVl SRR ERILSbRERRE

Proc6de pour rev rnterreurenent des ou des "par
| a bt hode [tmdiscd-@ithyLhenpahe| dguesedn stratifi6 soupl e en forne de tuyau,

constitue d'igne rrenhr PRECcRE AL AELEFBIg | FPAIBAD £ AN 4, quledesnet:ushhl@e
couche fibreuse inp gn e d Liant non encore durci ué, -au

noyen d' un Fgﬁﬂﬁd§°§8 Eeﬂfeggpohs wsed sHh %&ﬁﬁiﬂﬂmﬁﬂﬁﬂptl§LF|aEPegﬁohfre l a
surface int @.id@ute Gu3Dybéndeat eitel 4 agbi0ium |0k 240, atiitiriogepr eqaévabedor m

de la Surfa?%r'QESleuﬁﬁxgylngeof §§m$§kédé”Fbﬁ5t durci dans cat etat en

donnant un nterreur adh rocéde 6tant caracterise en
ce qu' on utilifiese unAsPraEersscatsprdime %PLﬁiii%ﬂﬂ oduiléeomheepdn  the

viscosity of the binder at 25°C doés not exceed 6,000 mPa.s,
in part1cular 3,000 mPa.s. - ' o
18. . salts.of resorc1nol Qe b1sphenot A-and dzmethyl-fﬁf-
aminomethylphenol, trvs(d1mettham1nomethyL)phenoL or 2-n-
propyl1m1dazote, salts of F phenol novolac and 1m1dazole, 2=
- n~ propyl1m1dazote or an adduct. of imidazole and a- b1sphenot -
A d1glyc1dyl ether and salts of . resorcinol or btsphenol A
and anadduct of 1midazole and a b1sphenol A diglycidyl
ether.;;-;“hdﬂz L e S



a(a) come durcisseur un esl d6rivant d'une ou_plusieurs (poly)am nes
‘aromat i ques ou d'un ou pl usi surs phenol s porte ﬂ“lﬁ“ ~~~~~~
BB 42 1P 1 11211 Hiil~l.. i*l mll |I|I{|||ﬂ 014654 '

Is revendication 1 caracterise en0345684 |' ani ne, dans |Is durcisseur (a).

renfermant au noins un atoma d' azote tertiaire at d un ou plusieurs pol

radi cal aliphatique contenant au-nd®ns 9 atones *de tcatbohs,$ .sine
epoxydi que |iquids ou un nelange |iquids do resines 6poxyd|ques. , Ad# sa\ on

est une am ne 4ant | ' une d%P fornules |l aMIl: C.3R-"&-RI' 3k *
7 (CH CH-N A C ¢S PACDte (CH )2N-A-R8 ()
(CH )-1*c2 C2 1 * *UC2*Z(R)2(VCF3 3/ * CHI,4 1!

(VIl) R12 dans |l esquelles: mrepresente un nonbre de 2 a 6,

Claims
*\/ 1. A process for lining the inner surfaces of pipes or pipe sections using the insituform method by pressing a
tubuiar fiexible laminate made up of an essemmlly liquid-impermeable membrane and a fibrous layer which
has been mpregnated with a binder which is not as yet fully cured with the face with the binder against the
inner surface of the pvpe by means of liquid pressure in such a way that the laminate takes on the shape of the
inner surface of the pipe and the binder becomes fully cured in this state, forming a firmly adhering internal
lining, which comprises usmg a laminate which has been impregnated with a binder which contains
(a) a curing agent which is a salt of one or more (poly)amines having at least one tertiary nitrogen atom and
one or more aromatic polyols or one or more aliphatically substituted phenols, the aliphatic radical having at
least 9 carbon atoms, and
{b) a liquid epoxy resin or a liquid mixture of epoxy resins and can, if desired, also contain
{c] further additives.
2. A process according to Claim 1, wherein the amine in curing agent (a) is an amine of formulae ! 1o Vii
R, .,R _R_. R _
glfu.'gi'i. (-.I). . N-(CB ) -Nl! QII), T NeA=N (II’I)
. . . s . . RGN ’ ..:-'.: Niete Rs' . __‘__R_7'._”__ °
\-/. . RY-Y N - . - -
(CH,) z-x-[cn N] c..zcnzn( cH )z (v, ( C*’z)z'"'_"_"‘a o,
CH ......

(cn
[ccn,>—ncr, o) R, 0]

/s(
° (Vi) or
I . .
. .

)(//



n represente un nonbre egal a 0. a 1 ou a 2, representa un aIker en

Cl-Cl12, un hydroxyal kyle an C1-C4 ou un al coxya ~total. de
2 A 6 atomes de carbons, R2 at R3, |ndepandem’re m‘m - ont
chaetin la signification qui a ete onnee pour depr esenfen‘t chacun

radi cal phenyl e. benzyl a, phenyl'l Qe%/ I‘sg:ent yl e ou cycl ohexyl e. 4
substitue ou non, R4 represents un aI kyl 1. C4, RS represente un al ky

en Cl-C4. un @'fclpcﬁﬂé'l’iﬁ?'l e ou un cycl ohexyle, R6 represente un al kyle en
Cl-CI2, un phenyle, un benzyle. un phenylethyle. un benzoyle un

cycl opentyle. un cycl oh& Xl e, un radical -ALCN ou un radical -ALCH2NH2. R7
represente |' hydrogene o§ un radi cal -Al CH2NH2, ou encore Re et R7 |ornent

ensenbl e un radical -(CH2 dont 'indice p est egal a 4 ou a 5. un radi cal
- (CH2) 20( CH2) 2- ou un radiltal |- (CH2) 2NH( CH2) 2- . 0145654 o.ente un radical
- ORg, 0% @ () Femmmmmmmmee 111 -OCRg, - OCRHR9,
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un@dl cal Rasawm propyl ene-1,2 ou
Rs is Cy_¢-alkyl, cyclopenty! or cyclohexyl
Rg is Cy.52-alkyl, phenyl, benzyl, phenylethyl, benzoyl, cyclopentyl, cyclohexyl -A.CN or -A,CH,NH;.
R; is hydrogen or -A,CH;NH, or
Rs and R; together are (CH,), withp = 4 OI' 5, -(CH2)20(CHy)2- or -(CH2)aNH(CH3),-,
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Rg is Cy.12-alkyl, phenyl, benzyl, cyclopentyl or cyclohexyl,
Ryo and Ry,, independently of the other, are each C, 4-alkyl,
Ry is hydrogen, C; 4-alkyl, phenyl or benzyl and

Ry3 and Ry, independently of the other, are each hydrogen, a halogen atom, c,..-alkyl phenyl, cyciohexyi or
benzyi, A and A,, independently of the other, are each ethylene or 1,2- or 1,3-propylene,

Y is a direct bond, -C,Hg,- with r = 2-10, phenylene, toluylene or cyclohexylene,

Yy is -CHae- with r = 2-10, phenylene. toluylene or cyclohexylene,

W qistor2andxis1-3 )

3. A process according to Claim 2, wherein the amine is an adduct of an umndazole of the formula VIl in which

Ry, is hydrogen and Ry; and R,4 are as defined in Claim 2 with a diglycidyl ether of an. aromatic polyol, in
.particular a diglycidyl ether of 22-bis(d-hydroxyphenyl)propane [bisphenol A], 2,2-bis(4-
hydroxycyciohexyl)propane [hydrogenated bisphenol A] or bis{4-hydroxyphenyl)methane [bisphenol F].

4. A process according to Claim- -2, wherein the amine is N,N-dimethyl-N’'-(3-aminopropyl}-1,3-
diaminopropane, N,N-di-methyl-N’-{2-cyanoethyl)-1,3-diaminopropane or N,N-diethyl-N’'-(benzoyl)-1,3-
diaminopropane or a mixture thergof or a compound of the formula |, Il, VI or VIl where R, and R, are each
ethyl or methyl, R, is unsubstituted phenyt or unsubstituted benzyl, m is 2 or 3, R4 and Rs, independently of the
other, are each methyl or ethyl, q is 1, Rig and R,y are both ethyl or are both methyl, Ry; and Ry, are each
hydrogen, Ry is hydrogen or C_;-alkyl and x is 8s defined in Claim 2.

5. A process according to Claim 2, wherein the amine.is an adduct of imidazole and a diglycidyl ether of
bisphenol F, hydrogenated bisphenol A or bisphenol A.

6. A process according to Claim 1, wherein the polyol in curing agent component (a) is resorcinol,
hydroquinone, bisphenol F, bispheno! A, 2,2-bis(4-hydroxy-35-dibromophenyl)-propane, 1,1.2.2-tetrakis(4-
hydroxyphenyl)ethane, 4,4'-dihydroxybipheny!, bis{4-hydroxyphenyl) suvifone or a novolac of formaldehyde or
acetaldehyde and phenot, chiorophenol or alkyliphenol havmg up to 9 carbon atoms in the alkyl.

7. A process according to Claims 1-5, wherem the polyol in curing agent component (a) is a phenol novolac,
resorcinol, bisphenol F or bisphenol A.

8. A process according to Claim 1, wherein curing agent component (a) is a salt of resorcinol, bisphenol F or
bisphenol A and tris(dimethylaminomethyl)pheno!, dimethylaminomethylphenol, 2-n-propylimidazole, N,N-
dimethylaminopropylamine, N,N-diethylaminopropylamine or N,N-diethyl-N’-(benzoyl)-1,3-diaminopropane or
a salt of resorcinol, bisphenol F or bisphenol A and an adduct of imidazole and a diglycidy! ether of bisphenol A
or bisphenol F.

8. A process accordmg to Claim 1, wherein cunng agent component (a) is a salt in which there are 1 to 2 OH
equivaients per nitrogen equivalent.
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in which q is 1 or 2, x is 1-3, and Ry and Ry,, independently of the other, are each C, 4-alkyl, with unsaturated or
saturated, straight-chain or branched aliphatic monocarboxylic acids.

15. A process according to Claim 14, wherein a8 mixture of bisphenol A or bisphenol F and dimethyl-
aminomethylphenol 2-ethylhexoate or oleate or tris(dimethylaminomethyl)phenol tris-2-ethylhexoate is used.

16. A process according to Claim 1 or 14, wherein curing agent component (a) is used in such an amount that
there is 0.02 to 0.30, in particular 0.04 to 0.20, nitrogen equivalent par epoxy equivalent of component (b).

17. A process according to Claim 1 or 14, wherein the viscosity of the binder at 25°C does not exceed 6,000
mPa.s, in particular 3,000 mPa.s.

18. Saits of resorcinol or bisphenol A and d|methylammomethylphenol ‘tris{dimethylaminomethyl)phenol or
2-n-propylimidazole, salts of a phenol novolac and imidazole, 2-n-propylimidazole or an adduct of imidazole
and a bisphenol A diglycidyl ether and salts of resorcinol or bisphenol A and an adduct of imidazole and a
bisphenol A diglycidyl ether.

Revendications

1. Procédé pour revétir intérieurement des tubes ou des parties de tubes par la méthode "Insituform”, selon
lequel un stratifié souple en forme de tuyau, constitué d’'une membrane pratiquement imperméable aux
liquides et d’'une couche fibreuse imprégnée d’un liant non encore durci, est appliqué, au moyen d'un liquide
sous pression, par son ¢ité portant le liant, contre la surface intérieure du tube de telle fagon que le stratifié
prenne la forme de la surface intérieure du tube,. et le liant est durci dans cet état en donnant un revétement
intérieur adhérent, ce procédé étant caractérisé en ce qu’'on utilise un stratifié imprégné d'un liant qui contient:

(a) comme durcisseur un sel dérivant d'une ou plusieurs (poly)amines renfermant au moins un atome d'azote
tertiaire et d’'un ou plusieurs polyols aromatiques ou d'un ou plusieurs phénols porteurs d'un radical
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dans lesquelies:

m représente un nombre de 2 & 6,

n représente un nombre égala 0,8 1ou d 2,

R, représente un alkyle en C;-C;5, un hydroxyalkyie en C,-C4 ou un alcoxyalkyle contenant au total de 2 2 6
atomes de carbone,

R; et R; indépendamment 'un de I'autre, ont chacun la signification qui a été donnée pour R, ou

- représentent chacun un radical phényle, benzyle, phényléthyle, cyclopentyle ou cyclohexyle substitué ou non,

R4 représente un alkyle en Cy-Cg,

Rg représente un alkyle en Cy-C,, un cyclopentyle ou un cyclohexyle,

Rg représente un alkyle en Cy-C,,, un phényle, un benzyle, un phényléthyle, un benzoyle un cyclopentyle, un
cyclohexyle, un radical -A;CN ou un radical -A;CHaNH,,

R; représente I'hydrogéne ou un radical -A,CH,;NH,, ou encore -

Rg et R; forment ensembie un radical -(CHy),- dont I'indice p est égal a 4 ou & 5, un radical -{CH2);0{CH),-ou
un radical -(CHQ)QNH(CHz)z-. . .
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4. Procédé selon la revendication 2 dans lequel I'amine est ie N,N-diméthyl-N'-(amino-3 propyl) diamino-1,5
propane, le N,N-diméthyl-N'-(cyano-2 éthyl) diamino-1,3 propane, le N,N-diéthyl-N’'-benzoyl diamino-1,3
propane ou un mélange de ces composés, ou encore un composé répondant & 'une des formules |, Il, Vi et VII
dans lequel Ry et Ry représentent chacun un éthyle ou un méthyle, R représente un phényle non substitué ou
un benzyle non substitué, m représente le nombre 2 ou le nombre 3, R, et Ry représentent chacun,
indépendamment {'un de I'sutre, un méthyle ou un éthyle, q est égal a 1, Ryg et R,y représentent chacun un
éthyle ou'chacun un méthyle, Ry; et R“ représentent chacun 'hydrogéne, Ry3 représente I'hydrogéne ou un
alkyle en Cy-C4 et x 8 la signification qui lvi 8 6té donnée & la revendication 2.
5. Procédé selon la revendication 2 dans lequel I'amine est un produit d'addition de I'imidazole et d’un éther
diglycidylique du bis-phénol F, du bis-phénol A hydrogéné ou du bis-phénol A.

N 6. Procédé selon la revendication 1 dans lequel ie polyol du durcisseur (a) est le résorcinol, I'hydroquinone, le
bis-phénol F, le bis-phénol A, le bis-(hydroxy-4 dibromo-3,5 phényl)-2,2 propane, le tétrakis-(hydroxy-4 phényl)-
1,1,2,2 éthane, le dihydroxy-4,4' biphényle, la bis-(hydroxy-4 phényl}-sulfone ou urie novelaque dérivant, d’'une
part, du formaldéhyde ou de I'acétaidéhyde et, d’autrs part, du phénol, d’un chiorophénol ou d'un alkyiphénol
dont I'alkyle contient au plus 9 atomes de carbone.

7. Procédé selon 'uns quelcongque des revendications 1 & 5 dsans {equel le polyol du durcisseur (a) est une

novolaque dérivant du phénol, le résorcinol, le bis-phénol F ou le bis-phénol A.

8. Procédé selon la revendication 1 dans lequel la composante durcisseur (a) est un sel du résorcinol, du bis-
phénol F ou du bis-phénol A et du tris-(diméthylaminométhyl)-phénol, du diméthylaminométhyl-phénol, du n-
propyl-2 imidazole, de la (N,N-diméthylamino-propyl)-amine, de la {N,N-diéthylamino-propyl)-amine ou du
‘N,N-diéthyl-N’-benzoyl diamino-1,3 propane, ou un sel du résorcinol, du bis-phénol F ou du bis-phénol A et
d’un produit d’addition de V'imidazole et d’un éther diglycidylique du bis-phénol A ou du bis-phénol F.

9. Procédé selon la revendication 1 caractérisé en ce qu'on utilise, comme durcisseur (a), des sels dans
lesquels il y a de 1 & 2 équivalents d’OH par équivalent d'azote.

10. Procédé selon la revendication 1 caractérisé en ce qu'on utilise, comme composante (b), des résines
époxydigues qui contiennent en moyenne plus d'un radical répondant a la formule VHI:
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et Q; représentsnt chacun un atome d'hydrogéne et Q, est un atome d'hydrogéne ou un
, ou Q et Q; forment ensemble un radical -CH,CH,- ou -CH,CHCH,- et Q, représente un atome
%, ﬁxé & un hétéroatome.

_ selon 1a revendication 1 caractérisé en ce qu'on utilise, comme composante {b), des éthers
iques, éventuellement pré-sllongés, du bis-(hydroxy-4 phényl)-2,2 propane, du bis-(dibromo-3,5
-4 phényl)-2,2 propane [tétrabromo-bis-phénol A], du bis-(hydroxy-4 phényl)-méthane, du bis-
xy-4 cyclohexyl}-méthane ou du bis-(hydroxy-4 cyciohexyl)-2,2 propane, des éthers polyglycidyliques de
volaques, ou le diamino-4,4’ diphénylméthane tétraglycidylé.

- 12. Procédé selon !a revendication 1 caractérisé en ce qu'on utilise, comme composante (b}, des éthers
diglycidyliques, éventueliement pré-allongés, du bis-phénol A, du tétrabromo-bis-phénol A ou du bis-phénol F,
le diamino-4,4’ diphényiméthane tétraglycidylé, des éthers polyglycidyliques de novolaques
phénol/formaldéhyde ou crésol/formaldéhyde, ou des mélanges de ces composés.

13. Procédé selon la revendication 1 caractérisé en ce qu'on utilise, comme composante supplémentaire (c),
des diluants réactifs avec la composante (b).

14. Variante du procédé selon la revendication 1 dans laquelle on utilise, comme durcisseurs (a), des
N’ mélanges de diols aromatiques et de sels dérivant de composés répondant a la formule VI:

. [eenp) -ner 3, 5],
/
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dans laquelle q représente le nombre 1 ou le nombre 2, x un nombre de 1 & 3 et Ry et Ry représentent chacun,
indépendamment I'un de l'autre, un alkyle en C;-C4, ot d'acides monocarboxyliques aliphatiques, saturés ou
insaturés et éventueliement ramifiés.

15. Procédé selon la revendication 14 dans lequel on utilise un mélange constitué de bis-phénol A ou de bis-
phénol F et d'éthyl-2 hexanoate ou d’oléate du diméthylaminométhyl-phénol ou de tris-(éthyl-2 hexanoate) du
tris-(diméthylaminométhyl)-phénol.

16. Procédé selon l'une des revendications 1 et 14, caractérisé en ce que la composante durcisseur (a) est

. mise en jeu en une quantité telle qu'il y ait de 0,02 a4 0,30 équivalent d'azote, plus particuliérement de 0,04 &
\_~ 0.20, par équivalent d'époxy de la composante (b).

17. Procédé selon IF'une des revendications 1 et 14, dans lequel la viscosité du liant 4 25°C ne dépasse pas 6
000 mPa.s, plus particuliérement 3 000 mPa.s.

18. Sels dérivant du résorcinol ou du bisphénol A et du diméthylaminométhyl-phénol, du tris-
(diméthylaminoéthyl)-phénol ou du n-propyl-2 imidazole, sels dérivant d'une novolaque phénolique et de
I'imidazole, du n-propyl-2 imidazole ou d'un produit d’addition de I'imidazole avec un éther diglycidylique du
bis-phénol A, et sels dérivant du résorcinol ou du bis-phénol A et d'un produit d’addition de I'imidazole avec un
éther diglycidylique du bis-phénol A. .



